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THE HX2 SERIES

SEMI-INSTANTANEOUS WATER HEATERS

INSTALLATION, OPERATION, AND MAINTENANCE MANUAL

INTRODUCTION

This Installation, Operation, and Maintenance (IOM) manual is current as of the date issued,
and RECO Commercial Systems, LLC reserves the right to update, modify, amend, or
change the information contained herein at any time without prior notice and without
obligation to notify owners of this product of such changes.

All installation, operation, and maintenance should only be attempted by authorized personnel
trained to do so, and any personnel attempting these tasks should be completely familiar with
the contents of this IOM manual before attempting to do so.

1.1 HX2 Overview

The HX2 is RECO Commercial System’s next generation of compact, semi-
instantaneous water heaters using available steam as the heating medium.
Designed to the guidelines of TEMA, BOCA and IAPMO, these heaters can heat up
to 150 GPM from 40 °F to 140 °F as standard, with higher capacities possible.

At the heart of the control system is the
ControlMaster® panel with a digital PAC
controller. The ControlMaster has an easy-
to-navigate LCD panel for local monitoring
and set point adjustment. It accepts
remote set point changes and can re-
transmit water temperature via standard
Modbus® or BACnet® communications
protocols.

An electrically operated, fast-acting V-ball
control valve is used to modulate the flow

of the heating fluid. It has a
100:1 rangeability which gives excellent
control at all flow rates. Capacitors

integrated into the actuator housing close
the valve in the event of loss of main
power. Soft valve seats provide tight
valve shut-off and prevent temperature

rises at low load due to valve seat leakage. Fig. 1 - A horizontal HX2 unit
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1.2

1.3

1.4

1.5

Sales and Service Support

Key contacts at RECO Commercial Systems for any quotation, sales, expediting,
literature requests, shipping, or accounting issues can be reached via our main
phone line or email. Our plant is located at 1839 Dunbar Road, Cayce, SC 29033.

Contact us at:
e Main office .................... (803) 794-3360
e SalesEmail cc..covvennnnn..... Sales@Reco-CS.Com

To order replacement parts, contact RECO Commercial Systems or your local
authorized RECO Commercial Systems representative.

Key Features and Benefits of the HX2

e The HX2 safety system includes a pressure/temperature (P/T) relief valve, solenoid-
operated, fail-open dump valve, and an automatic fail-closed steam inlet control
valve.

e Lightweight, compact design fits through standard doorways and freight elevators.
e High accuracy temperature control of 4 °F achieved.

e Continuous forced re-circulation eliminates temperature stratification and ensures a
uniform temperature distribution across all temperature sensors while also reducing
scaling and sediment build-up on the tube bundles in the process.

e ASME constructed and stamped tank assures safe operation to 150 PSIG.

e All wetted parts on the heated side are lead-free and comply with NSF Standard 61
and the requirements of the U.S. Safe Drinking Water Act.

e Support stand can comply with International Building Code (IBC) guidelines for
seismic requirements.

Materials of Construction

The standard HX2 tank and couplings are 316L stainless steel passivated to ASTM A380
and A967. Piping is carbon steel, welded or threaded as appropriate. All units come with
a flexible insulation jacket conforming to ASHRAE Std. 90.1, and the support stand and
heating bundle head are powder coated for added durability.

Flow, Pressure, and Temperature Ratings

e Heated water recovery rate ........ccccoeiiiiiiiiieann.. 5 to 150 GPM

o Steam SupPly PreSSUMe....ooeveeeiieiieeieeieeaeennen Up to 100 PSIG

e Cold water inlet pressure........ccooeviiiiiiiiienieann.. Up tol1l50 PSIG

e Heated water outlet temperature....................... Up to 210 °F

o Design rating «...ccoeviiiiiiii e ASME Boiler and Pressure Vessel

Code “U” stamped



SECTION 1 - INTRODUCTION HX2 SERIES

1.6

1.7

Recommended Spare Parts

The table below shows the main spare parts available with the HX2, along with a
recommendation for parts to be kept on hand to support the unit(s) in operation.

TABLE 1-1 RECOMMENDED SPARE PARTS PER UNIT
= o —
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HX2 Rating Charts

To select an HX2 the steam pressure (PSIG) available, amount of water (GPM) to be
heated, and amount of heating (°F) to be done must be known. Heating is commonly
specified in increments of 80 °F (40 °F to 120 °F) or 100 °F (40 °F to 140 °F).

The first step is to locate the correct chart from the four that follow. Next locate the
appropriate Steam Supply Pressure available (PSIG) along the X-axis, and the amount of
water to be heated (GPM) along the Y-axis. Where the two intersect, find the rating
curve corresponding to those conditions. If this intersection lies between two rating
curves, choose the larger unit (higher curve).

Notes:

1. For copper-nickel tubes, de-rate the copper tube ratings shown by 20%.
The ratings curves shown assume a tube bundle fouling factor of 0.00025 (hr. x ft?
X °F / BTU).

3. For applications with water as the heating source, contact RECO Commercial
Systems Sales Department.
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1.7a
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1.7
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1.8

1.8a

HX2 Configuration and Ordering Code

The following Configuration and Ordering Code defines the HX2 and can be found on the
unit nameplate. When inquiring about a HX2 this code must be used. Doing so enables
us to handle requests quicker and assure the correct unit is being discussed.

Heater Series

HX2 - H - 08036 - SS - CU -DW- M

HX2 Series Water Heater

Orientation

H - Horizontal
V- Vertical

Heater Size (Nominal)

BAS Interface

M - Modbus
A -BACnet IP
B - BACnhet MS/TP

Heater Tube Style

06030- 6" D x 30"L
06036- 6" D x 36" L

08030-8"D x30"L
08036-8"D x 36" L

10030- 10" D x 30" L
10036 - 10" D x 36" L

12030-12"D x 30"L
12036-12"D x 36" L

Sample Selection:

DW - Double wall - %"
SW - Single wall -%"

Tube Material

CU - Copper
XX - Other

Tank/Shell Material

® Denotes standard configuration

SS - 316L stainless steel
CN- Copper-Nickel
XX - Other

The selected unit is a RECO Commercial Systems HX2 series water heater model HX2-
H-0836-SS-CU-DW-M horizontal water heater with 8” diameter x 36" long heating
element, 316L stainless steel tank, %" copper double-wall tubes, and standard Modbus®

communication interface with the building automation system.
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INSTALLATION

The following guidelines must be followed when installing a HX2 series water heater.
Failure to do so can result in faulty performance, field service / support charges, and/or
voiding of the warranty. Installation, operation, and/or maintenance should only be
performed by trained personnel knowledgeable in proper plumbing and electrical practices,
and in particular should be thoroughly trained in working with high pressure steam systems.

2.1

2.2

Shipment and Storage

All products are assumed to be installed and operated soon after receipt. RECO
Commercial Systems does not include any special preservation for long term
storage, and assumes no responsibility for storage deterioration after shipment
unless explicitly agreed to in writing beforehand. All units must only be lifted by
the lifting lug(s) provided, as failure to do so could result in damage to the unit.

After the unit has been uncrated, it should be carefully examined for any damage that
may have occurred in transit. If any damage is found and a shipping claim of
damage is being made, immediately contact RECO Commercial Systems or your
local authorized sales, as well as the common carrier who delivered the unit(s).

General Installation Instructions and Guidelines

2.2.1 The HX2 is designed for indoor use only, unless specified otherwise. Install the
unit so there is adequate room around the unit for servicing. Provide clear access
(see Figures 1.7 and 1.8) to permit tube bundle removal.

2.2.2 The unit should be level to permit proper drainage and must be anchored securely
to the floor. It should be on a level surface with no more than 0.5° slope and
capable of supporting the total weight of the unit when filled to capacity.

2.3.3 All steam, water, and condensate lines should be installed in accordance
with good engineering practices. Note that the ASME code requires that no
reduction in pipe size, and no valves or other restrictions may be introduced
in the piping from the relief valve.

2.2.4  After mounting the unit in place, connect the cold-water source to the unit’s cold-
water inlet, and then the hot water discharge from the unit to the building hot
water feed line. The locations of these are indicated on the General Arrangement
drawings in Figures 1.7 and 1.8.

2.2.5 Next connect the steam outlet trap and strainer (supplied loose) to the unit, and
connect this line to the steam condensate return line.
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2.3

2.2.6 Pipe the relief valve, tank drain, and solenoid dump valve separately to a suitable floor
drain. Do not install a valve in relief valve or solenoid valve line, as that would defeat
the purpose of these drain lines.

2.2.7 Complete the installation by making the appropriate electrical connections to the main
control panel.

2.2.8 A manual shut off valve of the same size as the inlet water line should be installed
upstream of the cold-water supply to the unit, and kept in the closed position until the
installation is complete. A shut off valve of the same size as the hot water discharge line
should also be installed at the unit’s hot water discharge. Together, these two valves will
isolate the heated water side of the unit.

2.2.9 A manual shut off valve of the same size as the steam inlet line should be installed
upstream of the steam supply to the unit.

2.2.10 The condensate return line should have a shut off valve of the same size as the line
installed downstream of the unit to isolate it from the system. This valve will also prevent
backflow of steam if the line is disconnected at the unit’s hot water discharge.

2.2.11 All piping is pressure tested at the factory for leaks prior to shipment. However, piping
connections can loosen during transit, and installation, resulting in leaking connections,
damaged threads, etc. Once installed and started, all piping should be inspected again,
and any leaks or damage corrected at the time of installation.

2.2.12 An inlet steam strainer and steam trap immediately upstream of the inlet control valve
(not provided by RECO Commercial Systems) is necessary for optimal system
performance. A condensate strainer and steam trap are provided loose as standard,
with mounting and connection to be done in the field by others.

2.2.13 A suitable means, such as a gravity drain or condensate pump system, must be provided
to remove condensate from the unit and otherwise prevent condensate from collecting
and blocking its ability to freely flow away from the unit.

Major Components of the HX2

A general listing of the major, external components of an HX2, and their function, are as
follows:

2.3.1 The solenoid valve is an electrically actuated, normally closed valve that opens to
relieve tank pressure once a pre-set high temperature limit is exceeded. It should be
independently piped to a suitable gravity drain using a line size of the same size as
the solenoid valve discharge.

2.3.2 The resistance temperature detector (RTD) is a temperature probe immersed in the
tank flow stream near the discharge nozzle. Under normal operation it is a self-
contained device not requiring routine maintenance.

2.3.3 The high-limit thermostat is a primary safety feature that upon reaching a pre-set
high temperature limit, interrupts power to the control valve, causing it to close, and
energizes the solenoid valve to open.

2.3.4 The pressure/temperature (P/T) relief valve is a secondary mechanical safety device
used to protect against over-pressure or over-temperature conditions within the unit
tank. It should be independently piped to a suitable gravity drain using a line size of
the same size as the relief valve discharge.

2.3.5 The circulator pump consists of a pump/motor assembly with companion flanges. It
provides continuous circulation throughout the tank, which ensures a uniform
temperature distribution across all temperature sensors.
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2.3.6

2.3.7

2.3.8

2.3.9

An electrically operated, fast-acting V-ball control valve is used to modulate flow of
heating medium to the unit. It has a 100:1 rangeability which gives excellent control
at all flow rates. Capacitors integrated into the actuator housing close the valve in
the event of loss of power.

The steam trap and strainer are a float and thermostatic (f & t) type steam trap and
“Y” type strainer. These components are supplied loose for connection at the steam
(condensate) outlet of the heating tube bundle.

The insulation jacket is a flexible, Velcro-attached design specific to the unit it
insulates. All cut outs and openings for piping and instrumentation are provided for
easy installation without the need for field modification.

The tube bundle is provided pre-assembled into the heating tank, with all piping and
controls installed and tested, ready for start-up and operation.

2.3.10 The ControlMaster control panel is a complete, pre-assembled and pre-wired unit

with a programmable automation controller (PAC) and easy to navigate LCD panel for
local monitoring and set point adjustment.

2.4 Eactory Pre-Sets

All temperature settings for the unit are factory set for the specified outlet temperature
requirements. This is typically 120 °F or 140 °F.

2.4.1

2.4.2

2.4.3

2.4.4

The temperature pre-sets start with the RTD sensor and PID control loop tied to the
control panel PAC. It is set to the specified outlet water temperature, and modulates
the control valve position to maintain the inflow of steam corresponding to the demand
for hot water. Upon reaching the desired water outlet temperature, the control valve
will back off to the point it may fully close. Outlet water temperature is controlled to
+/- 4 °F.

The high temperature alarm is set to 10 °F above the outlet temperature setting. Upon
reaching this setting the control panel LCD display will blink and send an alarm signal
to the BAS (if so wired). Upon returning below this high temperature setting, the
system will automatically come out of alarm mode and reset itself without the need for
a manual reset.

In addition to the RTD sensor and PID control loop, a separate high temperature limit
switch is provided. This is pre-set to 10 °F above the high temperature alarm setting
(which is 20 °F above the outlet water temperature setting). In the event the high
temperature limit switch is tripped, it will cut power to the control panel. This will de-
energize the steam inlet control valve, causing it to fail closed and cut off any further
supply of steam to the unit, and energize the tank-mounted solenoid valve, causing it
to open and relive any pressure in the tank.

As a third safety feature, a factory pre-set pressure / temperature relief valve mounted
near the tank outlet will open upon reaching its high pressure or temperature setting,
relieving the contents of the tank until the internal pressure in the tank falls below the
valve settings. These settings are typically 150 PSIG and 210 °F, respectively.
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2.5 General Arrangement Dimensions and Weights — Vertical Units

[

3(4" FNPT —]
DRAIN

3/4" FNET SOLENOID
DUMP VALVE ]

HOT WATER

¢ OUTLET

B w—

77]

HI-LIMIT

/ T-STAT

CONTROL MASTER
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COLD WATER

WATER. THLET
v

CONTROL VALVE

PIPING TO BE INSTALLED
BY OTHERS

P&T RELIEF
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2" 150 LB. RAISED FACE
STEAM QUTLET

TABLE 2-1 VERTICAL UNIT DIMENSIONS
Basic Size A B E H I L R S T \% W Wt. (Ibs.)
06030 / 06036 2" 1" | 46.75 95.0 |34.25 32 3% FNPT | 24.0 | 17.75 1” FNPT / 1.25” FNPT | 33.0 930 / 950
08030 / 08036 3" | 2w" | 46.75 | 97.0 |34.25| 38 1.5FNPT | 24.0 | 17.75 | 1.5” FNPT/2” FNPT | 35.0 | 1,125/ 1,155
10030 / 10036 4" 3" 46.75 99.0 33.75 49 1.5 FNPT | 24.0 17.75 2.5” 150 Lb. RFSO 37.0 1,380/ 1,420
12030/ 12036 4" 3" 46.75 100.0 |33.75 51 1.5 FNPT | 24.0 17.75 3”150 Lb. RFSO 39.0 1,655/ 1,705

Notes:

1. Dimensions “"A” and “B” are nominal sizes for ANSI 150 Ib. raised face, slip on (RFSO) flange.
2. All dimensions in inches, unless noted otherwise.
3. Weights shown are net empty weight for a standard HX2 unit. Crating or shipping materials not included.
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2.6 General Arrangement Dimensions and Weights — Horizontal Units
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TABLE 2-1 HORI1ZONTAL UNIT DIMENSIONS
Basic Size A B E H | K L R S T U \Y w Wt. (Ibs.)
06030 / 06036 2" 11" |23.75] 95.0 |34.25|37.75|71.75 3% ENPT | 24 39 41 1"/ 1.25” FNPT 33 985 / 1,005
08030 / 08036 3" 2 Y2" |23.75] 97.0 [34.25]38.75| 73.5 1.5FNPT | 24 39 41 1.5" /2" FNPT 35 1,180/ 1,210
10030 / 10036 4" 3" 23.75] 99.0 [33.75|39.75| 74 1.5FNPT | 24 39 41 2.5” 150 Lb. RFSO 37 1,435/ 1,475
12030/ 12036 4" 3" 23.75]1100.0(33.75|40.75| 77 1.5FNPT | 24 39 41 3”150 Lb. RFSO 39 1,710/ 1,765

Notes:

1. Dimensions “"A” and “B” are nominal sizes for ANSI 150 Ib. raised face, slip on (RFSO) flanges.
2. All dimensions in inches, unless noted otherwise.
3. Weights shown are net weight for a standard HX2 unit. Crating or shipping materials not included.
4. Allow “L"” dimension plus 6 inches for tube bundle removal clearance.

2-5
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THE HX2 SERIES

SEMI-INSTANTANEOUS WATER HEATERS

OPERATION

3.1 Operating Instructions and Guidelines = Start Up

Before starting, read this HX2 Installation, Operation, and Maintenance Manual (IOM) in its
entirety prior to proceeding. The separate section on the Control Master operation
(Appendix A) contains important information on pump on/off, and control valve open/close
instructions that should be understood before starting the unit up.

3.1.2
3.1.3
3.1.4

3.1.5

3.1.6

3.1.7

3.1.8

3.1.9
3.1.10

Begin with all assuring all steam, condensate, and water valves closed.
Slowly open the inlet and outlet isolation valves at the pump on the circulator line.

Open the cold-water inlet valve and fill unit with cold water. The tank can be vented
by lifting the bypass lever on relief valve to allow trapped air to escape. Allow the
relief valve lever to return to its original closed position once all traces of air have
been vented from the unit. Leave the cold-water valve open.

Activate (Enable) the circulator pump at the control panel LCD display. Never operate
the pump without the unit being filled with water and all isolation valves open, or damage
to the pump will result from dry running.

Gradually open the control valve to allow steam to enter the tube bundle. Monitor the
tank temperature until the desired temperature is reached. If the temperature regulator
shuts off before the desired temperature is reached, or if significant over-shoot occurs,
adjustment of the temperature settings may be required.

After any control valve adjustments have been made, and the desired water
temperature has been reached, open the valves on the hot water discharge and
building recirculation line.

Check for any leaks, as tightening of gasketed joints may be required after unit has
been heated.

Never allow the unit to operate beyond its design conditions (see Section 1.5).

Never break any joint, gasketed surfaces, or threaded connections while the unit is
in operation. Instead, the unit must be isolated and de-energized, with adequate
time given for it to cool (see Shut Down instructions, Section 3.2).
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3.2 QOperating Instructions and Guidelines = Shut Down

Before shutting the unit down, assure that hot water demand for the unit is not needed.
The operator should also re-read this HX2 Installation, Operation, and Maintenance Manual
(IOM) in its entirety prior to proceeding.

To shut the unit down, follow the sequence as listed:

3.2.1 Close the inlet control valve to cut off incoming live steam to the unit.
3.2.2 Close the hot water discharge valve at the tank outlet.

3.2.3 Close the building recirculation valve, isolating the unit from the building steam
line.

3.2.4 Close the water inlet valve to cut off incoming cold water to the unit.
3.2.5 Turn off all electrical power to the unit control panel.

3.2.7 With the unit now isolated by the valving, and de-energized electrically, lift the
release lever on the tank relief valve to evacuate hot water in the tank until the
tank interior is brought to atmospheric pressure.

3.2.8 Open the tank drain valve to drain the remaining water from the tank.
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3.3 System Wiring Diagram
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THE HX2 SERIES

SEMI-INSTANTANEOUS WATER HEATERS

MAINTENANCE

4.1 HX2 Series Maintenance Schedule

Even under the best of conditions, some regular maintenance on the HX2 is needed. The
table below is a general guide as to how often this should be done.

TABLE 4-1 RECOMMENDED INSPECTION INTERVALS

At Start Bi-
Item Up Weekly Monthly [ Quarterly [ Annually annually

Circulator Pump L]

Control Panel [ ]

Control Valve

Drain Valve

Pressure Gauge

Heat Exchanger Gaskets

Heat Exchanger Tube Bundle

Manual Shut Off Valves

Piping Connections

Pressure / Temperature Relief Valve

Solenoid Valve

Steam Trap

Support Stand

Strainer

Vacuum Breaker

4.2 Troubleshooting

The table below is a quick summary of common problems encountered, and their most
likely causes, along with a recommendation for how to correct them. These are by not
intended to be an all-inclusive, definitive answer to every field issue that can occur, but
rather a reasonable approach to common problems considering the highest likelihood of
root cause, and how we would suggest addressing those problems based on our own
experience.
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TABLE 4-2 TROUBLESHOOTING FIELD GUIDE
Likely Cause and Suggested Remedy
Problem

1 3 4 5 6 7 8 9 10
Unit fails to reach required outlet water temperature [ ] [ ] [ J (] [} [}
Outlet water temperature too high [ ] [ [ J [ J
Outlet water temperature unsteady [ [ ] [ [ ] [ [
Tube bundle leaking [ J
Outlet water temperature decreasing over time [ ] [ ] [ [ [ ] [
Relief valve popping [ [ [ J
Control valve cycling, non-steady operation [ ] [ [ [ [ ] [ [
Steam discharging into condensate line [ ]

4.2a Troubleshooting Issues and Remedies

1 -

The RTD sensor is not reading the temperature correctly.

Remedy - Check the water temperature with a temperature gauge known to be
accurate. Replace the RTD if it is found to be faulty.

The inlet steam is not at the specified temperature, pressure, or flow rate.

Remedy - Check the inlet steam pressure with a suitable pressure gauge with the
control valve fully open. If the reading is low, adjust the inlet pressure to the
required inlet pressure. If this initial reading is correct, the pressure gauge reading
should reach the design pressure for the steam in the heating coil as the water
temperature in the tank approaches shut off.

The Condensate return piping has not been installed properly, and the condensate
is not able to freely drain.

Remedy - Re-route the condensate return line and assure there are no restrictions
in that line and that the condensate is either being pumped away or free to gravity
drain.

The outlet steam trap or strainer basket are clogged.

Remedy - Check both for fouling and clean as necessary. Follow the procedures
given in Section 4.6 for further details on how to do this.

The steam control valve or not opening or closing properly.

Remedy - Follow the procedures given in Section 4.7 for further details on how to
do this.

The high temperature sensor is not set correctly or is not functioning properly.

Remedy - Check the setting on the unit and re-set as necessary. If this does not
work the sensor will need to be replaced.

There is a leak with one or more tubes in the tube bundle, either directly in a tube
or at the tube-to-tubesheet interface, causing tank water or steam condensate to
leak out the tube bundle weep hole area.

Remedy - A tube has worn through, either through erosive or corrosive wear, or
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8 -

O -

10 -

its connection at the tube sheet has been compromised. The heating tube bundle
will have to be removed, and cleaned or replaced. Follow the procedures given in
Section 4.3 for this.

The heating tube bundle is heavily scaled or otherwise damaged.

Remedy - The heating tube bundle will have to be removed, and cleaned or
replaced. Follow the procedures given in Section 4.3 for this.

The circulator pump is not moving sufficient water through the external tank
circulation line.

Remedy - Check that the isolation valves immediately before and after the pump
are fully open. If these appear to be positioned correctly, check for any restrictions
in the circulation line and at the connections to the tank. If these are clear, then
check that the pump motor is operating. If all of these conditions are satisfied, then
the pump is likely worn or otherwise defective and needs to be replaced. See
Section 4.5 for further details on how to do this.

Sediment or debris is covering the tube bundle surface, impeding its ability to
transfer heat.
Remedy - Shut down the unit as described in Section 3.2. Allow the unit to

sufficient time to cool, and then open the tank drain line to let the tank drain. Once
empty, close the drain line and re-start the unit as described in Section 3.1.

4.3 HX2 Tube Bundle Maintenance

All HX2 units feature a U-tube heat exchanger coil that should be removed and inspected
at least once every two years. One of the common situations with the tube bundle involves
the water composition, which make them susceptible to fouling and/or scaling.

This is most commonly found in the tank on the exterior of the heating tubes, and units
experiencing fouling or scaling need to be cleaned periodically. A marked increase in pressure
drop and/or a noticeable reduction in heating performance over time are good indicators that
cleaning is necessary. To inspect and/or clean the inside of the tubes the tube bundle must
be removed.

4.2.1

4.2.2

4.2.3
4.2.4

Follow the steps outlined in Section 3.2 to shut down the unit. Ensure that the
steam inlet, condensate return, cold water inlet, and hot water outlet lines have
been shut off, the tank has been completely drained, and all pressure has been
bled from the steam and the water lines.

Also ensure that sufficient times has passed that all components and surfaces have
safely cooled. To help speed up this process, the removable insulation jacket on
the HX2 tank can be removed

Carefully break the connections between the element head and the steam and
condensate lines. It may be necessary to break those lines in a second location to
provide clearance for the removal of the tube bundle. Take care to ensure that
components in that line are not damaged.

Loosen the bolts that secure the element head to the shell flange.

Remove the tube bundle from the unit.
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4.3a

4.3b

HX2 Tube Bundle Inspection and Cleaning

Examine the heat exchanger coil for signs of leaking or scale buildup on the tube surface.
If there is no leaking detected, carefully clean any scale from the coil and prepare the
coil for installation. If leaking is detected, either repair or replace the coil.

Whenever cleaning a tube bundle, do not be use a hammer or chisel on the tubes. Ifitis
necessary to use scrapers, extreme care should be taken to ensure the tubes are not
score or damaged.

Before it is necessary to apply mechanical means for cleaning, try to clean the unit using
the following methods.

a. Circulate hot water at a reasonably high velocity over the tubes.
b. Spray the exterior of the tubes with a high velocity water jet.

c. Consult with manufacturers of cleaning compounds and chemicals. They will check
the nature of the deposit, recommend the right cleaning compound, and in many
cases can provide equipment and personnel for a complete cleaning job.

d. Do not attempt to clean tubes by blowing steam through individual tubes.

To tighten a loose tube joint, use a suitable roller type tube expander. Do not roll tubes
that are not leaking. Note that double wall tubes are not field repairable.

HX2 Tube Bundle Installation

If the tube bundle is dismantled for any reason, it should be reassembled using new
gaskets.

a. Remove the old element gaskets and clean gasket surfaces. Install two new
gaskets: one ring gasket between the tubesheet and the shell flange, and one rib
gasket between the tubesheet and the element head.

b. Carefully reinstall the heat exchanger coil and element head in the same orientation that it
was removed. Precede with re-torqueing the bolts that secure the coil to the shell flange.
Pay special attention to the divider on the element head and rib gasket to make sure they
line up with the tubesheet on the heat exchanger cail.

c. Refer to the drawing in Section 4.4 for the proper flange tightening sequence and torque
values. Do not tighten bolts until all gaskets are properly seated.

d. Reconnect the steam lines and condensate return lines to the element head. For
threaded connections, follow the recommendations in this IOM, along with all local
codes and accepted practices regarding the use and type of joint compound or pipe
thread sealer at the joint connections.

e. Follow the startup procedure outlined in Section 3.1 to return the unit to service.

f. Carefully check all connections to verify leak-free operation.
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4.4 Flange Bolt Tightening Sequence and Torque Values

The following bolt tightening pattern and torque values should be used whenever
tightening a flange. A recommended practice is to do this in (3) steps leading up to the
final torque values, rather than attempting to complete this in one sequence.

| FT/LBS |
BOLT SIZE STEP 1 STEP 2 FINAL

5/8" 60 96
3/4" 100 160
7/8" 160 256

1” 245 392
11/8" 355 568
1 1/4" 500 800

20-BOLTS 24—BOLTS 32-BOLTS

Fig 4.1 - Bolt Tightening Sequence and Torque Values
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4.5

4.6

Circulator Pump Maintenance

The HX2 is equipped with a circulator pump. This circulator should be inspected
periodically per the following guideline.

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

4.5.6

Observe all applicable codes when connecting to power supply. The motor is
impedance protected and does not require overload protection. Either colored wire
from the capacitor box can be attached to either colored wire from the power
supply. There is no “hot” or “common” wire leading from the capacitor box. Typical
installation would be to attach the white wire to the white (common) power supply
wire and either the yellow or blue wire to the black (hot) power supply wire.

The system must be filled before operating the circulator to avoid having the pump
run dry. The bearings are water lubricated and should not be operated dry. Filling
and venting the tank will result in immediate lubrication of the bearings.

It is always good practice to flush a new system of foreign matter before starting
the pump. Operate the pump for 5 minutes immediately after flushing the system
to purge any remaining air from the bearing chamber. This is especially important
when starting the pump after long idle periods.

Several cautions and warnings should be observed when maintaining the circulator
pump:
a. The addition of petroleum-based fluids or certain chemical additives to this
equipment will void the warranty.
b. To avoid electrical shock, disconnect the power supply to the pump at the
control panel before attempting any work on it.

c. In the event the retaining screws have been pulled out of the housing, do not
replace them. Use of any other screw may short out the stator windings,
creating a risk of electrical shock.

d. When installing electrical connections, do not apply mechanical loads to the
capacitor box; otherwise, the retaining screws may be pulled out of the
housing, making the pump unusable.

To remove the pump:

a. Disconnect power to the pump and related equipment.

b. Shut off water supply using the isolation valves before and after the pump,
and loosen the flange bolts to remove entire circulator from the piping.

Reassemble the pump using a new gasket and bolts following the reverse of the
sequence previously described.

Strainer Maintenance

4.6.1

4.6.2

4.6.3

The strainer requires little maintenance once installed. Over time, however, it will
become clogged with foreign matter, causing the differential pressure across it to
increase. Once the differential pressure reaches an unacceptable value, it is time
to clean or replace the screen.

Before removing the strainer screen cover, ensure that the media flowing in the
pipeline is known and any special handling precautions are understood. Review
the available Material Safety Data Sheet (MSDS) for that specific fluid.

To remove the screen first follow instructions in Section 3.2 of this IOM manual to
shut the unit down and relieve any pressure and fluid in the strainer line. Once
pressure is relieved, remove the strainer cap or cover.
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4.7

4.6.4 Remove the screen and clean it. Do not let the screen dry out, as it will be difficult

to remove debris after it has hardened. Avoid banging or hitting the screen. Note
that before removing the cover of the strainer, the pressure inside the tank must
be released to bring it to atmospheric. Failure to do so may result in serious bodily

injury.

4.6.5 Follow the start-up procedure outlined in Section 3.1 of this IOM Manual.

Control Valve Maintenance

The HX2 control valves are designed to be disassembled and reassembled in the field.
However, before completing any maintenance on a controls valve, the safety precautions
in this IOM must be reviewed.

Ball valves normally do not require an internal lubricant or routine maintenance once
installed. Packing can be adjusted if the valve has stem leakage, or if the stem seems
loose. See the Troubleshooting section of this IOM below for more information.

4.7.1 Troubleshooting - Stem Leakage - Examine the disk springs for damage. If

they are in good condition, then tighten the gland nut until disk springs are firmly
If damaged, take the stem
apart down to the gland, fit new disk springs with their outer edges touching, and

compressed, then back the nut off 1/16%" of a turn.

replace and retighten with the stem nut.

dismantling the valve.

Any further maintenance will require

TABLE 4-3 CONTROL VALVE TORQUE VALUES
HX2 Size Contlfol Va!ve Bolt Torque (ft. | Stem Nut Torque
Nominal Size / 1bs.) (ft. 7 Ibs.)
06 030 1” 204 90
06 036 1" 221 90
08 030 1" 230 106
08 036 2" 248 106
10 030 2 A" 292 133
10 036 2 A" 292 133
12 030 3" 336 133
12 036 3" 336 133

4.7.2 Troubleshooting - Leakage at the Body Joint

Check to see if the body connector bolts have been tightened. If loose, tighten the
body bolts according to the torque requirements given in the table below. If the
valve still leaks, the valve has to be disassembled and the body seals will need
replaced.

Position the valve in the closed position. If leakage occurs while the valve is closed,
ball sealant surface or seat could be damaged and the valve will have to be
disassembled. Before beginning any maintenance, be sure to read the safety
precautions in this IOM.
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4.7.3

-~ 0 a o

To inspect and/or replace body seals, seats, packing, and/or ball, the valve
must be in the open position with no flow through the valve and removed from
pipeline.

With the valve in the open position, undo the body bolts from the body nuts to
remove the end caps from the body.

Remove the seats and gaskets.

Turn the valve in the closed position so the ball can be taken out from the body.

Remove the handle nut to remove the handle, spacer, and nut stop.

Remove the stem nut so the disk washers, gland, and stem packing can be
removed.

Push the stem down into the body cavity to remove. Once removed, take off
the O-ring and thrust washer.

Valve Re-assembly - When disassembled, be sure to clean all valve parts.

a.

The ball surface should be free from defects, and if any are found, the ball
should be replaced. Using a defective ball will severely impair the valve
performance.

The replacement of the valve seats is recommended.

The used stem seals and body seals, including the thrust washer, should be
discarded and replaced.

After cleaning the rest of the valve parts, examine them for wear, corrosion, or
mechanical damage. Replace any defective parts.

Apply an adequate amount of lubricant that is compatible with the media being
handled, around the ball, seats, stem, and thrust washer.

For stem re-assembly, the disassembly procedure should be followed in reverse
order.

When the stem assembly is complete, tighten the Stem Nut according to the
values in the table above.

With the Stem in the closed position, insert the Ball into the Body so the stem
slot engages with the slot at the base of the stem.

Insert the seats and gaskets into the body.
Place end caps on either side of the Body.

Insert and finger tighten the body bolts diagonally, in accordance to the cross-
pattern procedure to body nuts.

In the final assembly step ensure that body bolts are tightened accordingly to
the torques values in the table above.

. Replace the nut stop, spacer, handle, and handle nut and then tighten.

After re-assembling the valve, check that it operates smoothly by cycling the
valve open and closed several times.
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EPC3016, EPC3008, EPC3004 Safety Information

Safety Information

Important Information

Read these instructions carefully and look at the equipment to become familiar with
the device before trying to install, operate, service, or maintain it. The following
special messages may appear throughout this manual or on the equipment to warn of
potential hazards or to call attention to information that clarifies or simplifies a
procedure.

The addition of either symbol to a “Danger” or “Warning” safety label
indicates that an electrical hazard exists which will result in personal
injury if the instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential
personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death
or serious injury.

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in
death or serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in
minor or moderate injury.

NOTICE is used to address practices not related to physical injury. The safety alert
symbol shall not be used with this signal word.

Notes:

1. Electrical equipment must be installed, operated, serviced and maintained only
by qualified personnel. No responsibility is assumed by Schneider Electric for
any consequences arising out of the use of this material.

2. A qualified person is one who has skills and knowledge related to the
construction, and operation of electrical equipment and its installation, and has
received safety training to recognize and avoid the hazards involved.
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Safety and EMC

B A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Power down all equipment before starting the installation, removal, wiring,
maintenance or inspection of the product.

For permanently connected equipment, include a disconnecting device such as an
isolating switch or circuit breaker in the installation.

Use a properly rated voltage sensing device to confirm the power is off.

Power line and output circuits must be wired and fused in compliance with local and
national regulatory requirements for the rated current and voltage of the particular
equipment. i.e. UK, the latest IEE wiring regulations, (BS7671), and USA, NEC
Class 1 wiring methods.

Failure to follow these instructions will result in death or serious injury.

Reasonable use and responsibility

The safety of any system incorporating this product is the responsibility of the
assembler/installer of the system.

The disconnecting device must be in close proximity to the equipment and within
easy reach of the operator, and it must be marked as the disconnecting device for the
equipment.

The information contained in this manual is subject to change without notice. While
every effort has been made to ensure the accuracy of the information, your supplier
shall not be held liable for errors contained herein.

This controller is intended for industrial temperature and process control applications
which meet the requirements of the European Directives on Safety and EMC.

Use in other applications, or failure to observe the installation instructions of this
manual may compromize safety or EMC. The installer must ensure the safety and
EMC of any particular installation.

Failure to use approved software/hardware with our hardware products may result in
injury, harm, or improper operating results.

12
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PLEASE NOTE

Electrical equipment must be installed, operated, serviced, and maintained only by
gualified personnel.

No responsibility is assumed by Schneider Electric for any consequences arising out
of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved.

QUALIFICATION OF PERSONNEL

Only appropriately trained persons who are familiar with and understand the contents
of this manual and all other pertinent product documentation are authorized to work
on and with this product.

The qualified person must be able to detect possible hazards that may arise from
parameterization, modifying parameter values and generally from mechanical,
electrical, or electronic equipment.

The qualified person must be familiar with the standards, provisions, and regulations
for the prevention of industrial accidents, which they must observe when designing
and implementing the system.

INTENDED USE

The products described or affected by this document, together with software and
options, are EPC3016, EPC3008, EPC3004 Programmable Controllers (referred to
herein as “controller”). They are intended for industrial use according to the
instructions, directions, examples, and safety information contained in the present
document and other supporting documentation.

The product must only be used in compliance with all applicable safety regulations
and directives, the specified requirements, and the technical data.

Prior to using the product, a risk assessment must be performed in respect of the
planned application. Based on the results, the appropriate safety-related measures
must be implemented.

Since the product is used as a component within an overall machine or process, you
must ensure the safety of the overall system.

Operate the product only with the specified cables and accessories. Use only
genuine accessories and spare parts.

Any use other than that explicitly permitted is prohibited and can result in
unanticipated hazards.

13
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Il A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Electrical equipment must be installed, operated and maintained by only qualified
personnel.

Turn off all power to product and all I/O circuitry (alarms, control I/O etc.) before
starting the installation, removal, wiring, maintenance or inspection of the product.

Power line and output circuits must be wired and fused in compliance with local and
national regulatory requirements for the rated current and voltage of the particular
equipment, i.e. UK, the latest IEE wiring regulations, (BS7671), and USA, NEC
class 1 wiring methods.

The unit must be installed in an enclosure or a cabinet. Failure to do this impairs the
safety of the unit. An enclosure or a cabinet should provide fire enclosure and/or
restriction of access to hazards.

Do not exceed the device's ratings.

This product must be installed, connected and used in compliance with prevailing
standards and/or installation regulations. If this product is used in a manner not
specified by the manufacturer, the protection provided by the product may be
impaired.

The controller is designed to operate if a temperature sensor is connected directly to
an electrical heating element. The Primary Sensor Input IP1 is not isolated from the
logic outputs and digital inputs DI1 and DI2, therefore, these terminals could be at
line potential. You must ensure that service personnel do not touch connections to
these inputs while they are live.

With a live sensor, all cables, connectors and switches for connecting the sensor
must be mains rated for use in 230Vac +15% CATII.

Do not insert anything through the case apertures.
Tighten terminal screws in conformance with the torque specifications.

A maximum of two wires, identical in type and cross sectional size can be inserted
per terminal. Strip the insulation from the cables by a minimum of 6mm (0.24") in
order to ensure good contact with the terminal. Do not exceed a maximum exposed
cable conductor length of 2mm (0.08").

If a current transformer (CT) is used in the installation, a voltage limiting device fitted
across the CT terminals, will help to prevent high voltages appearing at the CT
terminals if the controller is unplugged. A suitable device is two back-to-back zener
diodes rated between 3 and 10V, 50mA.

Apply appropriate personal protective equipment (PPE) and follow safe electrical
work practices. See NFPA 70E or CSA Z462.

Failure to follow these instructions will result in death or serious injury.
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A DANGER

FIRE HAZARD

If upon receipt, the unit or any part within is damaged, do not install but contact your
supplier.

Do not allow anything to fall through the case apertures and ingress the controller.

Ensure the correct wire gauge size is used per circuit and it is rated for the current
capacity of the circuit.

When using ferrules (cable ends) ensure the correct size is selected and each is
securely fixed to the wire using a crimping tool.

The controller must be connected to the correct rated power supply unit or supply
voltage in accordance with the supply voltage rating displayed on the controller
label. or in the User guide. Use only isolating PELV or SELV power supplies to
supply power to the equipment.

EPC3000 ("Line Voltage" intimates 230v only, but what if its 12, 24 48Volt:

The controller must be connected to the correct line voltage in accordance with the
order code and line voltage shown on the controller label. Use only isolating PELV
or SELV power supplies to supply power to the equipment.

EPC2000 (24v Only):
Do not connect the controller directly to line voltage.Use only isolating PELV or
SELV power supplies to supply power to the equipment.

Failure to follow these instructions will result in death or serious injury.

15
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WARNING

UNINTENDED EQUIPMENT OPERATION

Do not use the product for critical control or protection applications where human or
equipment safety relies on the operation of the control circuit.

Observe all electrostatic discharge precautions before handling the unit.

Electrically conductive pollution must be excluded from the cabinet in which the
controller is mounted for example, carbon dust. In conditions of conductive pollution
in the environment, fit an air filter to the air intake of the cabinet. Where
condensation is likely, for example, at low temperature, include a thermostatically
controlled heater in the cabinet.

Avoid ingress of conductive materials during installation.
Use appropriate safety interlocks where personnel and/or equipment hazards exist.

Install and operate this equipment in an enclosure appropriately rated for its
intended environment.

Routing of wires, to minimize the pick-up of EMI (Electromagnetic interference), the
low voltage DC connections and the sensor input wiring must be routed away from
high-current power cables. Where it is impractical to do this, use shielded cables
with the shield grounded. In general keep cable lengths to a minimum.

Do not disassemble, repair or modify the equipment. Contact your supplier for
repair.

Ensure all cables and wiring harness are secured using a relevant strain relief
mechanism.

Wiring, it is important to connect the unit in accordance with the data in this User
guide and use copper cables (except the thermocouple wiring).

Only connect wires to identified terminals shown on the product warning label, the
wiring section of the product User guide or Installation sheet.

Safety and EMC protection can be seriously impaired if the unit is not used in the
manner specified. The installer must ensure the safety and EMC of the installation.

If the output is not wired, but written to by communications, it will continue to be
controlled by the communications messages. In this case take care to allow for the
loss of communications.

The application of this product requires expertise in the design and programming of
control systems. Only persons with such expertise must be allowed to program,
install, alter and commission this product.

During commissioning ensure all operating states and potential fault conditions are
carefully tested.

Do not use, or implement a controller configuration (control strategy) into service
without ensuring the configuration has completed all operational tests, been
commissioned and approved for service.

It is the responsibility of the person commissioning the controller to ensure the
configuration is correct.

The controller must not be configured while it is connected to a live process as
entering Configuration Mode pauses all outputs. The controller remains in Standby
until Configuration Mode is exited.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

16
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WARNING

UNINTENDED EQUIPMENT OPERATION

Actuators that are sensitive to switching pulse or cycle times should be fitted with a
protective device. For example, refrigeration compressors should be fitted with a
lockout timer to add additional protection against switching too quickly.

Any changes made to the controllers flash memory require the controller to enter
configuration mode. The controller will not control the process when in configuration
mode. Ensure that the controller is not connected to an active process when in
configuration mode.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

A CAUTION

EQUIPMENT OPERATION HAZARD

If being stored before use, store within the specified environmental conditions.

A Cold Start function erases ALL settings, removes the existing configuration and
returns the controller to its original state. To minimize data loss the controller’s
configuration should be saved using a backup file, before committing a Cold Start.

A cold start of the controller must only be carried out under exceptional
circumstances as it will erase ALL previous settings and return the controller to its
original state.

"A controller must not be connected to any equipment when performing a cold start."

Cleaning. Isopropyl alcohol may be used to clean labels. A mild soap solution may
be used to clean other exterior surfaces.

To minimize any potential loss of control or controller status when communicating
across a network or being controlled via a third party master (i.e. another controller,
PLC or HMI) ensure all system hardware, software, network design, configuration
and cybersecurity robustness have been correctly configured, commissioned and
approved for operation.

Failure to follow these instructions can result in injury or equipment damage.

Symbols

Various symbols may be used on the controller label. They have the following
meaning:

/A Risk of electric shock
L Take precautions against static
&\ Regulatory compliance mark for Australia (ACA) and New Zealand (RSM)

@ Complies with the 40 year Environment Friendly Usage Period
E Dispose of in accordance with WEEE Directive

( € Mandatory conformity marking for certain products sold within the European
Economic Area

[E South Korea KC Certification for Electrical and Electronic Products
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Hazardous Substances

This product conforms to European Restriction of Hazardous Substances (RoHS)
(using exemptions) and Registration, Evaluation, Authorisation and Restriction of
Chemicals (REACH) Legislation.

RoHS Exemptions used in this product involve the use of lead. China RoHS legislation
does not include exemptions and so lead is declared as present in the China RoHS
Declaration.

Californian law requires the following notice:

AWARNING: This product can expose you to chemicals including lead and lead
compounds which are known to the State of California to cause cancer and birth
defects or other reproductive harm. For more information go to:
http://www.P65Warnings.ca.gov
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Cybersecurity

Introduction

What is in this Chapter?

This chapter outlines some good practice approaches to cybersecurity as they relate
to use of EPC3000 series controllers, and draws attention to several features that
could assist in implementing robust cybersecurity.

A CAUTION

EQUIPMENT OPERATION HAZARD

To minimize any potential loss of control or controller status when communicating
across a network or being controlled via a third party master (i.e. another controller,
PLC or HMI) ensure all system hardware, software, network design, configuration
and cybersecurity robustness have been correctly configured, commissioned and
approved for operation.

Failure to follow these instructions can result in injury or equipment damage.

When utilizing Eurotherm EPC3000 series controllers in an industrial environment, it
is important to take ‘cybersecurity’ into consideration: in other words, the installation’s
design should aim to prevent unauthorized and malicious access. This includes both
physical access (for instance via the front panel or HMI screens), and electronic
access (via network connections and digital communications).

Cybersecurity Good Practices

Overall design of a site network is outside the scope of this manual. The
Cybersecurity Good Practices Guide, Part Number HA032968 provides an overview
of principles to consider. This is available from www.eurotherm.com.

Typically, an industrial controller such as the EPC3000 controller together with any
associated HMI screens and controlled devices should not be placed on a network
with direct access to the public Internet. Rather, good practise involves locating these
devices on a firewalled network segment, separated from the public Internet by a
so-called ‘demilitarized zone’ (DMZ).

Security Features

The sections below draw attention to some of the cybersecurity features of EPC3000
series controllers.

Principle of Secure by Default

Some of the digital communication features on the EPC3000 series controllers can
provide greater convenience and ease-of-use (particularly in regards to initial
configuration), but also can potentially make the controller more vulnerable. For this
reason, these features are turned off by default:
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Comms Ports and Channels Disabled by Default

EPC3000 series controllers support a variety of digital communications (see
"EPC3016 Options" on page 38, "EPC3008 and EPC3004 Options" on page 39 and
"Communications List (COmm)" on page 150). When a controller is unconfigured the
type of digital comms is set up with the Quick Start Codes, see section "Configure the
Communications Protocol" on page 72. By default, the ports and channels
associated with any digital comms are closed to traffic, unless that method of
communication is explicitly selected using the parameters in the mAl 11 menu (see
"Main Sub List (mAIN)" on page 151) or by using the Comms Setup at first start up
(see "Configure the Communications Protocol" on page 72.

The only exception to this principle is for the configuration port on the left side, as
viewed from the front fascia. This is a USB connection via a bespoke
Eurotherm-supplied ‘config clip’ cable, for communication with Eurotherm’s iTools
software (see "Using the Configuration Clip" on page 213). Whilst this port is always
enabled, it is physically inaccessible when the controller is installed and mounted. It
can only be accessed by removing the controller from its mounting, thus
disconnecting all other I/O connections.

Bonjour auto-discovery disabled by default

Ethernet connectivity is available as an option on EPC3000 series controllers (see
"EPC3016 Options" on page 38 and "AutoDiscovery" on page 320), including the
Bonjour service discovery protocol (see "Bonjour” on page 320). Bonjour enables the
controller to be automatically discovered by other devices on the network without the
need for manual intervention. However, for cybersecurity reasons, it is disabled by
default, as it could be exploited by a malicious user to gain access to the controller.

See also section "AutoDiscovery" on page 320 and information on how to turn it on, if
required.

Port Use

The following ports are being used:

Port Protocol

44818 TCP/UDP  EtherNet/IP (see below)

22112 UDP EtherNet/IP (see below)
2222 UDP EtherNet/IP (see below)
502 TCP Modbus (Master and Slave)
47808 UDP BACNET

5353 UDP Zeroconf

The following should be noted about the EtherNet/IP ports:

¢ Ports are always closed by default and are only opened when the corresponding
comms protocol is set.

* UDP Port 5353 (Auto-discovery/ZeroConf/Bonjour, open only when
Comms.Option.Network.AutoDiscovery parameter is ON.

20

HAO032842ENG Issue 5



Cybersecurity

EPC3016, EPC3008, EPC3004

HMI Access Level / Comms Config Mode

As described in "Operator Levels" on page 78, EPC3000 series controllers feature
tiered, password-restricted operator levels, so that available functions and
parameters can be restricted to appropriate personnel.

Level 1 functions are the only ones that do not require password access, and are
typically appropriate for routine operator use. The controller powers up in this level.
All other levels are password-restricted. Level 2 makes an extended set of
operational parameters available, typically intended for use by a supervisor. Level 3
parameters would typically be set when an authorized person was commissioning the
device for use in a particular installation. Config level allows access to all the
controller's parameters. password-restricted access to these parameters is also
possible over digital communications, using Eurotherm’s iTools software
("Configuration Using iTools" on page 212),

At config level, it is also possible to customize the other levels from their defaults,
restricting certain parameters to only be available at a higher level, or making certain
parameters available at lower levels (see "Parameter Promotion" on page 233). In
addition, you can configure the availability of setpoint program parameters such as
Run/Reset, Program Edit and Program Mode and control parameters, such as
Auto/Manual, Setpoint, and Manual Output.

HMI Passwords

When entering passwords via the HMI, the following features help protect against
unauthorized access:

¢ Each digit is obscured (replaced with an underscore character) after entry, to
help protect against an unauthorized person seeing the password as it's typed in.

¢ Password entry is locked after three invalid attempts. The time it stays locked for
is configurable (see "Security Sub-List (SEC)" on page 197). This helps protect
against “brute force” attempts to guess the password.

* The controller records the number of successful and unsuccessful login attempts
for each level of password (see "Diagnostics Sub-list” on page 133). Regular
auditing of these diagnostics is recommended, as a means to help detect
unauthorized access to the controller.

OEM Security Password

An optional OEM security feature is provided to give Original Equipment
Manufacturers (OEMS) a layer of protection against theft of their intellectual property,
and is designed to help prevent unauthorized cloning of controller configurations.
This protection includes application-specific internal (soft) wiring and limited access
to certain parameters via comms (by iTools or a third party comms package).

Comms Configuration Level Password

The password for Config Level access via iTools has the following features to help
protect against unauthorized access (see "Instrument List" on page 221 for more
details):

* There is no default password for comms configuration level.
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* User needs to set the comms configuration password on first connect from
iTools.

¢ If password is not set Fixed comms and Options comms will be in Comms
Lockdown mode (see below).

¢ Comms configuration password is encrypted before sending via comms.
* Passwords are salted and hashed before being stored.

* Number of password attempts is 5. If more than 5 unsuccessful attempts are
made, the Password Lock function is triggered.

* Tools will enforce a minimum password length of 8 characters.

Comms Lockdown mode

In Comms Lockdown mode, Fixed comms and Option comms will only have
read/write access to a limited set of parameters, see the following table. Config clip
connection and HMI will not be affected.

Table 1: Comms Lockdown Limited Parameter Set

Parameter Modbus Address Access String length
CNOMO Manufacturing 1D 0x0079(121) Read-only -

CNOMO Instrument ID 0x007A(122) Read-only -

Instrument firmware version 0x006B(107) Read-only -
CommsPasswordIsSet 0x0080(128) Read-only -
KeyExchange 0x53F4(21492) Read/Write 35
CommsPassword 0x5621(22049) Write-only 96

Ethernet security features

Ethernet connectivity is available as an option in EPC3000 series controllers (see
"EPC3016 Options" on page 38 and "EPC3008 and EPC3004 Options" on page 39).
The following security features are specific to Ethernet:

Ethernet rate protection

One form of cyberattack is to try to make a controller process so much Ethernet traffic
that it drains systems resources and useful control is compromised. For this reason,
the EP3000 series includes an Ethernet rate protection algorithm, which will detect
excessive network activity and help to ensure the controller’'s resources are
prioritized on the control strategy rather than servicing the Ethernet traffic. If this
algorithm is running, the RRTE PROTECTION diagnostic parameter will be set to ON
(see "Network Sub List (nWrk)" on page 153).
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Broadcast Storm protection

A ‘broadcast storm’ is a condition which may be created by cyberattack whereby
spurious network messages are sent to devices which cause them to respond with
further network messages, creating a chain reaction that escalates until the network
is unable to transport normal traffic. The EPC3000 series controllers includes a
broadcast storm protection algorithm, which will automatically detect this condition,
stopping the controller from responding to the spurious traffic. If this algorithm is
active, the BRORICAST STORM diagnostic parameter will be set to ON (see "Network
Sub List (nWrk)" on page 153).

Communications watchdog

EPC3000 series controllers include a ‘comms watchdog’ feature. This can be
configured to raise an alert if any of the supported digital communications are not
received for a specified period of time. See the four WHTCHIOL parameters in "Main
Sub List (mAIN)" on page 151. These provide a way to configure appropriate action if
malicious action interrupts the controller’'s digital communications.

Configuration backup and recovery

Using Eurotherm’s iTools software, you can ‘clone’ an EPC3000 series controller,
saving all its configuration and parameter settings to a file. This can then be copied
onto another controller, or used to restore the original controller’s settings—see
"Cloning" on page 243.

For cybersecurity reasons, password-restricted parameters are not saved in the
clone file when in operator mode (Level 1).

Clone files include a cryptographic integrity hash, meaning that if the file contents is
tampered with, it will not load back into a controller.

A clone file cannot be generated or loaded if the OEM Security feature option is
configured and active.

User Sessions

Communication connections only have two permission levels - an ‘Operator mode’
and a ‘Configuration mode’. Any connection via comms (Ethernet or serial) is
separated into its own unique session. A user logged in via the TCP socket will not
share permissions with a different user logged in, for example, via the serial port and
vice versa.

In addition, only a single user can be logged into an EPC3000 series controller in
Configuration mode at any one time. If another user attempts to connect and select
Configuration mode, the request will be denied until the other user exits the
Configuration mode.

If a power cycle occurs all sessions will be in Operator Mode when connections are
re-established.
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Memory/Data Integrity

FLASH Integrity

When an EPC3000 series controller powers up, it automatically performs an integrity
check on the entire contents of its internal flash memory. Additional periodic integrity
checks are also performed in 256 byte blocks during normal runtime. If any integrity
check detects a difference from what is expected, the controller will stop running and
display a FL Er alert (see "Notification Messages" on page 378).

Non-volatile Data Integrity

When an EPC3000 series controller powers up, it automatically performs an integrity
check on the contents of its internal non-volatile memory devices. Additional periodic
integrity checks are performed during normal runtime and when non-volatile data is
being written. If any integrity check detects a difference from what is expected, the
controller enters Standby mode and displays a/ AmS, PAS, TELS or OPES alert as
appropriate (see "Notification Messages" on page 378 for more details).

Cryptography Usage
Cryptography usage is employed in the following areas:
* ROM startup integrity checking.

* Promote/Message table checksum security.

Clone files.

Custom linearization tables.

* Firmware upgrade signing.

Achilles® Communications Certification

The EPC3000 series of controllers have been certified to Level 1 under the Achilles®
Communications Robustness Test Certification scheme. This is an established
industry benchmark for the deployment of robust industrial devices recognized by the
major automation vendors and operators.

Decommissioning

When an EPC3000 series controller is at the end of its life and being
decommissioned, Eurotherm advises reverting all parameters to their default settings
(see "Cold Start" on page 244 for instructions). This can help to protect against
subsequent data and intellectual property theft if the controller is then acquired by
another party.
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Legal Information

The information provided in this documentation contains general descriptions and/or
technical characteristics of the performance of the products contained herein. This
documentation is not intended as a substitute for and is not to be used for
determining suitability or reliability of these products for specific user applications. It
is the duty of any such user or integrator to perform the appropriate and complete risk
analysis, evaluation and testing of the products with respect to the relevant specific
application or use thereof. Schneider Electric, Eurotherm Limited or any of its
affiliates or subsidiaries shall not be responsible or liable for misuse of the
information contained herein.

If you have any suggestions for improvements or amendments or have found errors
in this publication, please notify us.

You agree not to reproduce, other than for your own personal, hnoncommercial use,
all or part of this document on any medium whatsoever without permission of
Eurotherm Limited, given in writing. You also agree not to establish any hypertext
links to this document or its content. Eurotherm Limited does not grant any right or
license for the personal and nhoncommercial use of the document or its content,
except for a non-exclusive license to consult it on an "as is" basis, at your own risk.
All other rights are reserved.

All pertinent state, regional, and local safety regulations must be observed when
installing and using this product. For reasons of safety and to help ensure compliance
with documented system data, only the manufacturer should perform repairs to
components.

When devices are used for applications with technical safety requirements, the
relevant instructions must be followed.

Failure to use Eurotherm Limited software or approved software with our hardware
products may result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

Life Is On Schneider Electric, Eurotherm, EurothermSuite, ECAT, EFit, EPack,
EPower, Eycon, Chessell, Mini8, nanodac, optivis, piccolo and versadac are
trademarks of Eurotherm Limited SE, its subsidiaries and affiliated companies. All
other trademarks are the property of their respective owners.

© 2019 Eurotherm Limited. All rights reserved.
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Introduction

Controller Concept

EPC3000 controllers are a range of programmable single loop process controllers
which are certified for cybersecurity communications robustness. A range of math,
logic, totalizer and specialized functions is also available.

A simple "Quick Start" code is used to configure standard applications essential for
controlling specific processes. This enables fast commissioning "Out of the Box"
without the need for configuration software. Applications include (but are not limited
to) heat or heat/cool temperature control, carbon potential control, dew point control,
etc. These applications are pre-configured, providing the user with a starting point for
customizing to an individual process.

Eurotherm iTools is a software package which is designed for this purpose by
providing user function block wiring in addition to a range of other features. It is
available as a free download from www.eurotherm.com or can be ordered on a DVD.

User Guide Concept

How to Videos

This manual is generally laid out in the following manner:

* The first part explains mechanical and electrical installation and covers the same
topics as in the Installation and wiring sheet supplied with each instrument but in
more detail.

* Operation of the instrument, including Quick Start Configuration. In general the
descriptions in the manual assume that the controller is configured with no
application loaded or with a heat or heat cool controller application loaded.

¢ Configuration of the instrument from the front panel.
* Configuration of the instrument using Eurotherm iTools configuration package.

¢ Description of different function blocks in the instrument, such as Control Loop,
Programmer, Digital Communications, OEM Security, and Input Linearization.

¢ Calibration procedure.
* Technical specification.

This User Manual describes general control applications which may be configured
using the Quick Start Codes.

Specific applications such as Temperature control (Quick Start codes 1, 2 and 3),
Carbon Potential control (Quick Start code 4) and Dew Point control (Quick Start
code 5) are described in supplements to this manual. The supplement part numbers
are HA033033, HA032987 and HA032994 respectively and are available from
www.eurotherm.com.

“How To” video demonstrations may be found at www.eurotherm.com, which will help
to demonstrate the information that is being provided in this User Guide. They are
also available on YouTube.
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Issue Status of this Manual

Issue 5 describes the new functionality of the instrument following changes made to
the software to apply cybersecurity robustness.

Issue 4 applies to Firmware upgrades V4.01 and above.
The following product enhancements are included:

¢ Support for Modbus Master TCP/IP protocol.

Issue 3 applies to Firmware upgrades V3.01 and above

The following product enhancements were included:

* Programmer enhancements including Program and Segment 4 character names.
* OEM Security option.

* BACnet comms.

* EtherNet/IP.

* 16 point linearization.

¢ Additional Gain Scheduling sets.

Issue 2 added:

¢ Achapter ‘Navigation Diagram’.

e Asection how to set up Ethernet Communications.
* More prominent default values.

¢ Minor improvements.
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Installation

BA DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Electrical equipment must be installed, operated and maintained by only qualified
personnel.

Turn off all power to product and all I/O circuitry (alarms, control 1/O etc.) before
starting the installation, removal, wiring, maintenance or inspection of the product.

Failure to follow these instructions will result in death or serious injury.

A WARNING

UNINTENDED EQUIPMENT OPERATION

The application of this product requires expertise in the design and programming of
control systems. Only persons with such expertise must be allowed to program,
install, alter and commission this product.

During commissioning ensure all operating states and potential fault conditions are
carefully tested.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

In typical temperature control processes there may be issues when heating is
constantly on. Reasons why the heating might remain constantly on include:

* The temperature sensor becoming detached from the process.
* Thermocouple wiring becoming short circuit.

* The controller heating being constantly on.

* An external valve or contactor sticking in the heating condition.
* The controller setpoint too high.

* Loss of communications.

Where damage or injury is possible we recommend fitting a separate
over-temperature protection unit with an independent temperature sensor which, will
isolate the heating circuit.

Alarm relays do not provide protection under all failure conditions and should not be
relied on.

What is in this Chapter?

* Ageneral description of the instrument.
* Whatis in the package.
* Order codes.

* Instrument dimensions and mounting in a panel.
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What Instrument Do | Have?

The EPC programmable controller range provides precise control of industrial
processes and is available in three standard DIN sizes:

* Y6 DIN Model Number EPC3016, nominal size W 48mm x H 48mm (1.89in x
1.89in)

e Y, DIN Model Number EPC3008, nominal size W 48mm x H 96mm (1.89in x
3.78in)

e Y, DIN Model Number EPC3004, nominal size W 96mm x H 96mm (3.78in x
3.78in)

Universal input(s) accept various thermocouples, RTDs or process inputs.

Universal input/output (I/O) can be configured for control, alarm, re-transmission
outputs or contact inputs.

A changeover relay is available as standard in all controllers.

Controllers may be powered from either an AC line supply [100 - 230Vac +/-15%] or
low voltage [24Vac/dc (nominal) supply] depending on the order code.

EIA-485 (RS-485) digital communications is available in EPC3008 and EPC3004 as
standard and as an option in EPC3016.

Options available are:
1. Acurrent transformer (CT) input plus a further contact input.
2. Ethernet communications protocol.

3. EIA-232/422 (RS-232/422) digital communications using MODBUS or El-Bisynch
protocols is available in EPC3016 to provide compatibility with previous products.

More detailed functionality can be configured if the EPC3000 controller is put into
configuration mode. Configuration mode is password protected (see "Configuration
Level" on page 95).

Two panel sealing versions are available:
¢ Curved front. Panel sealing to NEMA 12X/IP65 qualified with indoor use only.

e Washdown. Panel sealing to NEMA 4X/IP66 qualified with indoor use only.

Order Code

The controller may be ordered against a hardware ordering code only. In this case
when it is new and first switched on 'out of the box' it will start in a 'Quick
Configuration' mode ("Start Up—New Unconfigured Controller" on page 67).
Alternatively, it may be ordered against both hardware and software codes, in which
case it will be supplied configured and will start up directly showing the operator
display ("Start Up - New Configured Controller" on page 74).

Labels fitted to the sleeve show the ordering code, serial number, date of
manufacture, and terminal connections for the hardware fitted. For the latest order
codes please refer to the EPC3000 Data Sheet (HA032952) which can be found at
www.eurotherm.com.
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Unpacking Your Controller

The controller is supplied with:

* Controller, as ordered, fitted in its sleeve, two panel retaining clips and sealing
gasket mounted on the sleeve. The views below show the washdown version.

—
1
[l
1
"
]
1
f
:
EPC3016 -

EPC3008 EPC3004

¢ Component packet containing snubbers (as ordered) for relay and triac outputs
(See "General Information About Relays and Triacs and Inductive Loads" on
page 52) and a 2.49Q2 resistor for a current input (See "Linear Input (mA, mV or
V)" on page 44). The quantity depends on the fitted modules.

13

Snubber

2.49Q)
resistor

* Installation sheet Part Number HA032934 in English, French, German, Spanish,
Italian, Chinese and Russian.

BA DANGER

FIRE HAZARD

If upon receipt, the unit or any part within is damaged, do not install but contact your
supplier.

Ensure only the originally supplied connectors are used.

Ensure the correct wire gauge size is used per circuit and it is rated for the current
capacity of the circuit.

Failure to follow these instructions will result in death or serious injury.
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Dimensions

General views of the controllers are shown below together with overall dimensions.

EPC3016 Controller

Front View
SRELIGLS Curved front Washdown Width including
latching clips
Height Width 49.4 mm 48.1 mm 50 mm
€9 1.94 inch 1.89 inch 1.97 inch
Height 49.4 mm 48.1 mm
‘ 1.94 inch 1.89 inch
‘4— Width —»’
Side View
| B |- A 13.7 mm
Distance from panel 0.54 inch
Y to latching lug
Latching clip +
~ 45 mm B' 13.2 .mm
(1.77 in) Distance from panel 0.52 inch
to button top
Buttons -a
— C 90 mm
> A | < c > | rl?;sntzlnce behind 3.54 inch

Top View

45 mm
1.77 in
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EPC3008 Controller

Front View
T Curved front Washdown Width_incluQing
latching clips
Width 49.4 mm 48.1 mm 50 mm
1.94 inch 1.89 inch 1.97 inch
Height 97.3 mm 96.1 mm
) 3.83inch 3.78 inch
Height
o\l g Rsp2 s
i Latching clips
™~0000 (both sides)
Eurotherm
R
Side View
—»| B |-
s A A 15.1 mm
i Distance from panel 0.59 inch
u to latching lug
o
g 92 mm g tance from panel 3%3 r::rlm
- 3.62in IS romp -oU1
Latching d g to button top
clip
7
i c 90 mm
4 Distance behind 3.54 inch
Buttons % 5] panel

»>|A|le— c —>»

Top View
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EPC3004 Controller

Front View

A EPC 3004

Height
\llj g rsP2 ~u
0000 Latching clips
Eurotherm (both sides)
l———  width —
Curved front Washdown Width including
latching clips
Width 97.3 mm 97.3 mm 98 mm
3.83 inch 3.83 inch 3.85inch
Height 97.3 mm 97.3 mm
3.83inch 3.83inch
Side View
—»{ B |-
ok T A 15.3 mm
¥ Distance from panel 0.60 inch
ok to latching lug
i
ok 3.62in Distance from panel | 0.60 inch
Latching % o3 to button top
clip b
] C 90 mm
o+ Distance behind 3.54 inch
+ anel
Buttons ¥~ 3 \ P

92 mm
3.62 inch
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Installation

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Electrical equipment must be installed, operated and maintained by only qualified
personnel.

Turn off all power to product and all I/O circuitry (alarms, control I/O etc.) before
starting the installation, removal, wiring, maintenance or inspection of the product.

Failure to follow these instructions will result in death or serious injury.

This instrument is intended for permanent installation, for indoor use only, and
enclosed in an electrical panel.

Select a location which is subject to minimum vibrations, the ambient operating
temperature is between 0 and 55°C (32 - 131°F) and operating humidity of 0 to 90%
RH non condensing.

The instrument can be mounted on a panel up to 15mm (0.6") thickness. A minimum
panel thickness of 2mm (0.08in) mild steel is recommended to maintain a correct IP
rating.

To ensure effective panel sealing, mount on a non-textured surface.

Please read the safety information in "Safety and EMC" on page 12 before
proceeding.

Panel Mounting the Controller

1. Prepare a cut-out in the mounting panel to the size shown. If a number of
controllers are to be mounted in the same panel observe the minimum spacing
shown, see "Recommended minimum spacing of controllers" on page 35.

2. Carefully remove the panel retaining clips from the sleeve.

3. To achieve effective panel sealing, make sure the gasket is not twisted and is
fitted behind the front bezel of the controller.

4. Insert the controller through the cut-out.

5. Make sure that the panel retaining clips spring back into place to maintain the
panel sealing. Secure the controller in position by holding it level and pushing
both retaining clips forward.

6. Peel off the protective film from the display.

7. Inthe unlikely event that it should be necessary to remove the sleeve from the
panel, make sure that all power is turned off. Remove the controller from its
sleeve. Very carefully unhook the panel retaining clips from the side. A small
insulated screwdriver may be used to help unhook the clips.
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The instrument includes polarizing features to help prevent the following:
a. The instrument being inserted upside down into sleeve.
b. Insertion of Low-Voltage PSU unit into High-Voltage PSU sleeve.

c. Insertion of other instruments into a sleeve with non compatible terminal
assignment.

Panel Cut Out Sizes

45mm, - 0.0 + 0.6 92 mm-0.0+0.8

| 1.77 in, -0.00, +0.02 g l—  362in-0.00,+0.03 =il

45 mm, -0.0+0.6 T T

1.77in, -0.00, +0.02

EPC3016

EPC3008 92mm-0.0+0.8 EPC3004

3.62in -0.00, +0.03

wjps| 45Mm, - 0.0+0.6 Hf
1.77 in, =0.00, +0.02

(Not to scale)

Recommended minimum spacing of controllers
Applies to all models.

10 mm (0.4in)

» |-

l

38 mm (1.5in) (Not to scale)

t
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Installation

EPC3016, EPC3008, EPC3004

To Remove the Controller from its Sleeve

BA DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Electrical equipment must be installed, operated and maintained by only qualified
personnel.

Turn off all power to product and all 1/O circuitry (alarms, control 1/O etc.) before
starting the installation, removal, wiring, maintenance or inspection of the product.

Failure to follow these instructions will result in death or serious injury.

Ensure that the controller is powered down before attempting to remove it from its
sleeve. It can then be removed from its sleeve by easing the latching clips outwards
and pulling it forward out of the sleeve. When plugging it back into its sleeve, ensure
that the latching clips click back into place to maintain the panel sealing.

If the Ethernet option is fitted, ensure that the Ethernet cable is removed from the rear
of the controller before removing it from its sleeve.
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Terminal Wiring

What is in this Chapter?

This chapter describes terminal connections and wiring.

A WARNING

UNINTENDED EQUIPMENT OPERATION
Ensure all cables and wiring harness are secured using a relevant strain relief
mechanism.

Avoid ingress of conductive materials during installation.

Only connect wires to identified terminals shown on the product warning label, the
wiring section of the product User guide or Installation sheet.

Failure to follow these instructions can result in death, serious injury or
equipment damage.
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Terminal Wiring

EPC3016, EPC3008, EPC3004

Terminal Layout EPC3016 Controller

|01-|{§5__/tf_|_

102 4{@;@ :'?/

Line/Mains Power
Supply

100-230Vac +/-15%

48 to 62Hz

Low Voltage Power
Supply

24Vac/dc +20%/-15%
Polarity not important

EPC3016 Options

P
(e}

L

zZ
o0

C

-

0

1A | A ] ~ NO

18 | c Jf[se]| o c ©OPs g:tf;l):?eover relay

24 ] a | sc] L NC

28 | o ([[ w1 | " . .

Il HE E } E{z T

] me (| v- |- _ -
t TIC P00 mMA  mV/AVAOV

Options

24

|24 |
|24 ]

Option C1 Option C2 Option C3 Option CR
EIA-232 EIA-485 EIA-422 Remote SP
CT Input CT Input CT Input

1 x Digital Input

1 x Digital Input

1 x Digital Input

Key to symbols used in the wiring diagrams

Pt1000

Sensor input

]l

Ethemet
connector

Option CE

Ethernet
Digital Input

Il |output

Logic (SSR drive) | 4

J

Relay output

Changeover relay
output

va

0-10V/0-20mA @
analog output

Triac output

E Current
transformer input

—
1

Contact input
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Terminal Wiring EPC3016, EPC3008, EPC3004

Terminal Layout EPC3008 and EPC3004 Controller

. ., NO
o = NO
'Olﬁ_iﬂf__{ ’_Cops
I C e

102 4 ﬁ o
= J—L - _é{ COM  pigital

Options A(+*)  Communications

B(-) EIA-485 (RS-485)

} CT input

b DI1 Digital (Contact)
_PI-

DI2 Digital (Contact) J
input -{L

. No
o4 L 5L/
- [

& B B EEE

AR EEEEEE
HHEREEEEEEE

. input

24V Transmitter + npu

power supply - -— , ; . .

Line/Mains Voltage 1 + &

Power Supply C.< T 2.49 2.499_

100-230Vac +15% _ - = - i "y

48 to 62Hz mvV mA Pti00 T/C T/C Pt100 mA M
v Pt1000 Pt1000 v

Low Voltage —\\/— 1ov N - 1oy,
N

Power Supply IP2 Secondary Sensor Input IP1 Primary Sensor Input

24Vac/dc +20%/-15%

Polarity not important

EPC3008 and EPC3004 Options

Digital 1/0 Digital I/O

D1-D4

D1-D8

Voltage input Voltage input
On (1) >4V, <35V
Off (0) >-1V, <+1V

Contact input On <100Q

On (1) >4V, <35V
Off (0) >-1V, <+1V

Contact input

Off >28KQ On <100Q
Off >28KQ
Secondary Secondary

Sensor Input Sensor Input

+ +
1‘ 2430

+

Option 18 Option IE
PV Input PV Input
8 x Digital I/0 Ethernet
4 x Digital I/O
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Terminal Wiring

EPC3016, EPC3008, EPC3004

Isolation Boundaries

The drawings show double and basic isolation boundaries.

EPC3008/EPC3004 Isolation

-

Power

4]

EPC3016 Isolation

_.(

Power

}4_

300V ac 300V ac
P — double 7 =~ double
S -
g‘“g’ —_g‘”B Serial/Ethernet
] L I
Rectification 300V ac basic
Power L isolation
supply -
| J . cireuits Al digital inputs
and outputs
300V ac *
L SE
double
p—_—————————————, — —_—,
T System Primary PV input
Secondary PV input 1 circuits *
| b
b , ~
300V ac
double
————————, —r e,
[ CT measurement
Relays and triacs %il o *
1| b
A
300V ac 300V ac
double double
r By e bz g
0-20mA/0-10V E;"HE S‘HE .
isolated modules DJ & —q 'F— Transmitter PSU
M W i
[ S =
* Not isolated from each other
300V ac 300V ac
——, double double
i E
T = Serial/Ethernet
H Cj{” Comms

Rectification

Power

supply
circuits

300V ac
double

—-'I—I-
| g |

300V ac

double
e o

E 3

I L N—

Relays and triacs

0-20mA/0-10V
isolated modules

System
circuits

300V ac basic
isolation

All digital inputs

and outputs

*

Primary PV input
*

CT measurement
*

% Not isolated from each other
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Terminal Wiring

EPC3016, EPC3008, EPC3004

Wire Sizes

The screw terminals accept wire sizes from 0.5 to 1.5 mm (16 to 22AWG). Hinged
covers help prevent hands or metal making accidental contact with live wires. The

rear terminal screws must be tightened to 0.5 N-m (4.4 Ib-in).

B A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH
Tighten terminal screws in conformance with the torque specifications.

A maximum of two wires, identical in type and cross sectional size can be inserted
per terminal. Strip the insulation from the cables by a minimum of 6mm (0.24") in
order to ensure good contact with the terminal. Do not exceed a maximum exposed
cable conductor length of 2mm (0.08").

Failure to follow these instructions will result in death or serious injury.

Controller Power Supply

BA DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Power line and output circuits must be wired and fused in compliance with local and
national regulatory requirements for the rated current and voltage of the particular
equipment, i.e. UK, the latest IEE wiring regulations, (BS7671), and USA, NEC
class 1 wiring methods.

Failure to follow these instructions will result in death or serious injury.

BA DANGER

FIRE HAZARD

The controller must be connected to the correct rated power supply unit or supply
voltage in accordance with the supply voltage rating displayed on the controller
label. or in the User guide. Use only isolating PELV or SELV power supplies to
supply power to the equipment.

EPC3000 ("Line Voltage" intimates 230v only, but what if its 12, 24 48Volt:

The controller must be connected to the correct line voltage in accordance with the
order code and line voltage shown on the controller label. Use only isolating PELV
or SELV power supplies to supply power to the equipment.

EPC2000 (24v Only):
Do not connect the controller directly to line voltage.Use only isolating PELV or
SELV power supplies to supply power to the equipment.

Failure to follow these instructions will result in death or serious injury.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Wiring, it is important to connect the unit in accordance with the data in this User
guide and use copper cables (except the thermocouple wiring).

Failure to follow these instructions can result in death, serious injury or
equipment damage.
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Terminal Wiring EPC3016, EPC3008, EPC3004

Fuse Protection

External fuse protection must be provided to the power supply input to the controller.
Recommended external fuse ratings are as follows:
* For 24V ac/dc, 48 to 62Hz, fuse type: T rated 2A 250V.

* For 100-230Vac, fuse type: T rated 2A 250V.

Line/Mains Voltage Power Supply

—» Line
—> Neutral

* 100 to 230Vac, +15%, 48 to 62Hz.

* Power rating EPC3016: 6W; EPC3008 and EPC3004: max 9W.

Low Voltage Power Supply

[24]— 24v

[22]— 24v
* 24Vac, +10/-15%, 48 to 62Hz.
* 24Vdc, —15%, +20% + 5% ripple voltage.
* The polarity is not important.

¢ Power rating EPC3016: 6W; EPC3008 and EPC3004: max 9W.
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Terminal Wiring EPC3016, EPC3008, EPC3004

Sensor Inputs (Measuring Input)

This input is available on all models.

Bl A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

The Primary Sensor Measuring Input is not isolated from Digital Inputs/Outputs (DI1
to 2 and DI1 to 8) and the CT input. If the sensor is not at ground or a safe potential
then IP1/2, Digital Inputs and CT will be at the same potential and care needs to be
taken in components ratings and instruction to personnel to ensure safety.

Failure to follow these instructions will result in death or serious injury.

WARNING

POTENTIAL INJURY OR EQUIPMENT DAMAGE

Do not run input wires directly alongside power cables.

When shielded cable is used, it must be grounded at one end only.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

MEASUREMENT INACCURACIES

There are several factors that can potentially cause measurement inaccuracies.

Failure to follow these instructions can result in equipment damage.

To mitigate these factors:
¢ Do not run input wires together with power cables.
* When shielded cable is used, it must be grounded at one point only.

¢ Any external components (such as zener barriers, etc.) connected between
sensor and input terminals may cause incorrect measurement due to excessive
and/or un-balanced line resistance or possible leakage currents.

* The Primary Sensor Input is not isolated from the logic outputs & digital inputs.

* Pay attention to line resistance; a high line resistance may cause measurement
inaccuracies.

* Do not connect a single sensor to more than one instrument. Sensor break
operation could be severely compromised.
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Terminal Wiring EPC3016, EPC3008, EPC3004

Primary Sensor Input (Measuring Input)

Thermocouple Input

+
=>

Use the correct compensating cable (preferably shielded) to extend

thermocouple cabling, ensure that polarity is strictly followed throughout and that
thermal junctions are avoided in any intermediate connections.

RTD Input

PRT
F PRT

Lead Compensation

The resistance of the three wires must be the same. The line resistance may
cause measurement inaccuracies if it is greater than 22Q.

Linear Input (mA, mV or V)

+ K== ==N

L
|V:+ Gilt 1 MAMVAV Input
/- 'Ry '

If shielded cable is used it should only be grounded in one place as shown.

For a mA input connect the 2.49Q burden resistor (R) supplied between the +
and - input terminals as shown. The resistor supplied is 1% accuracy 50 ppm.

Two-Wire Transmitter Inputs

Using internal 24V power supply (& DIN and ¥ DIN only).

2-wire
transmitter

L= ® -
E~|_|-]T]j499 2-wire transmitter
-+

X +

External power
supply
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Terminal Wiring EPC3016, EPC3008, EPC3004

Secondary Sensor Input (Measuring Input)

The secondary sensor input is not available in EPC3016 controller whereas it is an
orderable option for both the EPC3008 and EPC3004 controllers. It is protected by
Feature Security see section "Feature passwords" on page 221.

Secondary Thermocouple Input

+

}

S
Use the correct compensating cable (preferably shielded) to extend thermocouple

cabling, ensure that polarity is strictly followed throughout and that thermal junctions
are avoided in any intermediate connections.

Secondary RTD Input

PRT
}] PRT
E Lead Compensation

The resistance of the three wires must be the same. The line resistance may cause
measurement inaccuracies if it is greater than 22Q.

Secondary Linear Input (mA, mV or V)

~n--=--n +
e —
% Loir 11 mMA/mV/V Input
S— —t____\/\ — -
Shield

If shielded cable is used it should be grounded in one place only as shown

For a mA input connect the 2.49Q burden resistor (R) supplied between the + and -
input terminals as shown. The resistor supplied is 1% accuracy 50 ppm.

Secondary Two-Wire Transmitter Inputs
Using internal 24V power supply (& DIN and ¥ DIN only)

[SH—— ® -
E ﬂ 2.49Q 2-wire

transmitter
[ 5Al + ® +

[ sel

+

All models using an external power supply.

s+ ® -
E 2.49Q 2-wire
. Q + transmitter

External power
supply
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Terminal Wiring

EPC3016, EPC3008, EPC3004

Inputs/Outputs (10)

Il A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Electrical equipment must be installed, operated and maintained by only qualified
personnel.

Turn off all power to product and all I/O circuitry (alarms, control I/O, etc.) before
starting the installation, removal, wiring, maintenance or inspection of the product.

Failure to follow these instructions will result in death or serious injury.

I/01 and 1/02 are available as standard in all models. 1/04 is available as standard in
models EPC3008 and EPC3004. This I/O may be ordered as Contact Input, Triac
Output, Logic Output, Analog Output or Form A Relay Output.

I/03 is a changeover relay and is available as standard in all models

The function of the 1/O is pre-configured by the application ordered, or configured
using the Quick Start Codes, "Start Up—New Unconfigured Controller" on page 67.
Alternatively, the function can be changed in Configuration level ("I/O List (i0)" on
page 107) or through iTools ("The 'Browser' List" on page 216).

Input/Output 1 (1/01)

I/01 Relay Output (Form A, normally open)

Y
Y [

Isolated output 300Vac CAT II.

* Contact rating: 2A 230Vac +15% resistive.

¢ Contact rating minimum: 100mA 12V.

* The output switching rate must be set to prevent damage to relay and the output

device in use. See "Cycle Time and Minimum OnTime Algorithms" on page 112.

I/01 Logic (SSR drive) Output

Ng-

'

* Not isolated from the sensor input, the current transformer input or the digital
inputs.

¢ OQutput ON state: 12Vdc at 44mA max.
¢ Output OFF state: <300mV, <100pA.

* The output switching rate must be set to prevent damage to the output device in
use. See "Cycle Time and Minimum OnTime Algorithms" on page 112.
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Terminal Wiring EPC3016, EPC3008, EPC3004

I/01 Triac Output

7
* |solated output 300Vac CATII.

¢ Rating: 40mAto 0.75A rms, 30V rms to 230V rms +15% resistive load.

I/01 Analog Output

/
-
¢ Output isolated 300Vac.
e Software configurable: 0-10Vdc, 0—20mA or 4—-20mA.
* Max load resistance: Voltage >450Q; Current <550Q.
e Calibration accuracy: % of reading + Offset.

— Voltage better than +(0.5% + 50mV).

— Current better than +(0.5% + 100uA).

¢ |f additional isolated contact inputs are required, Analog Output modules can be
configured to provide this in Configuration level (Parameter d  see section "I/O
List (i0)" on page 107 or using iTools ("Configuration Using iTools" on page 212)

— Contact open > 365Q. Contact closed < 135Q.
I/01 Contact Input

-
-

* Notisolated from the current transformer input, sensor input 1 or logic outputs.

¢  Switching: 12Vdc at 40mA max.

¢ Contact open > 500Q. Contact closed < 150Q.
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Terminal Wiring EPC3016, EPC3008, EPC3004

Input/Output 2 (102)

I/02 Relay Output (Form A, normally open)

=
% [

Isolated output 300Vac CAT II.
¢ Contact rating maximum: 2A 230Vac +15% resistive.
¢ Contact rating minimum: 100mA 12V.

* The output switching rate must be set to prevent damage to the relay and output
device in use. See "Cycle Time and Minimum OnTime Algorithms" on page 112.

I/02 Logic (SSR drive) Output

Neg-

-

* Notisolated from the sensor input, the current transformer input or the digital
inputs.

¢ OQutput ON state: 12Vdc at 44mA max.
¢ Output OFF state: <300mV, <100pA.
* The output switching rate must be set to prevent damage to the output device in

use. See "Cycle Time and Minimum OnTime Algorithms" on page 112.

I/02 Triac Output

AL

* |solated output 300Vac CATII.

¢ Rating: 40mA to 0.75A rms, 30V rms to 230V rms +15% resistive load.
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Terminal Wiring EPC3016, EPC3008, EPC3004

I/02 Analog Output

/
-
¢ Output isolated 300Vac
e Software configurable: 0-10Vdc, 0—20mA or 4—-20mA.
* Max load resistance: Voltage >450Q; Current <550Q.
¢ Calibration accuracy: % of reading + Offset.

— Voltage better than +(0.5% + 50mV).

—  Current better than +(0.5% + 100uA).

¢ |f additional isolated contact inputs are required Analog Output modules can be
configured to provide this in Configuration level (Parameter d  see section "I/O
List (i0)" on page 107 or using iTools ("Configuration Using iTools" on page 212).

— Contact open > 365Q. Contact closed < 135Q.

I/02 Contact Input
N,
-
* Notisolated from the current transformer input, sensor input 1 or logic outputs.

¢ Switching: 12Vdc at 40mA max.

¢ Contact open > 5000Q. Contact closed < 150Q.
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Input/Output 4 (104)

I/04 Relay Output (Form A, normally open)

&

Isolated output 300Vac CAT II.
¢ Contact rating maximum: 2A 230Vac +15% resistive.
¢ Contact rating minimum: 100mA 12V.

* The output switching rate must be set to prevent damage to the relay and output
device in use. See "Cycle Time and Minimum OnTime Algorithms" on page 112.

I/04 Logic (SSR drive) Output

NEg-

-

* Notisolated from the sensor input, the current transformer input or the digital
inputs.

¢ OQutput ON state: 12Vdc at 44mA max.
¢ Output OFF state: <300mV, <100pA.

* The output switching rate must be set to prevent damage to the output device in
use. See "Cycle Time and Minimum OnTime Algorithms" on page 112.

I/04 Triac Output

o

* |solated output 300Vac CATII.

¢ Rating: 40mA to 0.75A rms, 30V rms to 230V rms +15% resistive load.
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Terminal Wiring EPC3016, EPC3008, EPC3004

I/04 Analog Output

;
-
¢ Output isolated 300Vac
e Software configurable: 0-10Vdc, 0—20mA or 4—-20mA.
* Max load resistance: Voltage >450Q; Current <550Q.
¢ Calibration accuracy: % of Analog reading + Offset.

— Voltage better than +(0.5% + 50mV).

—  Current better than +(0.5% + 100uA).

¢ |f additional isolated contact inputs are required Analog Output modules can be
configured to provide this in Configuration level (Parameter d  see section "I/O
List (i0)" on page 107 or using iTools ("Configuration Using iTools" on page 212).

— Contact open > 365Q. Contact closed < 135Q.

I/04 Contact Input
~,
-
* Notisolated from the current transformer input, the sensor input or logic outputs.

¢ Switching: 12Vdc at 40mA max.

¢ Contact open > 5000Q. Contact closed < 150Q.

Output 3 (OP3)

Output 3 is available in all models. It is a Form C (changeover) relay. (In some earlier
models this was referred to as AA Relay).

The function of the I/O is fixed by the application ordered, or configured using the
Quick Start Codes, "Start Up—New Unconfigured Controller" on page 67.
Alternatively, the function can be changed in Configuration level ("I/O List (i0)" on
page 107) or through iTools ("The 'Browser' List" on page 216).

=
C

* |solated output 300Vac CAT Il
e Contact rating: 2A 230Vac +15% resistive.

* The output switching rate must be set to prevent damage to the output device in
use. See "Cycle Time and Minimum OnTime Algorithms" on page 112.
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General Information About Relays and Triacs and Inductive Loads

A WARNING

UNINTENDED EQUIPMENT OPERATION

High voltage transients may occur when switching inductive loads such as some
contactors or solenoid valves. These transients may introduce disturbances which
could affect the performance of the controller.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

For these types of load it is recommended that a snubber is connected across the
normally open contact of the relay switching the load. The recommended snubber
consists of a series connected resistor and capacitor (typically 15nF/100Q). The
snubber is intended to prolong the life of the relay contacts.

A CAUTION

FALSE TRIGGERING OF TRIAC OUTPUTS

A snubber should be connected across the triac output terminals to help prevent false
triggering under line transient conditions.

Failure to follow these instructions can result in injury or equipment damage.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not connect snubbers in certain high impedance loads.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

When the relay contact is open or a high impedance load is connected to it, the
snubber passes a current (typically 0.6mA at 100Vac and 1.2mA at 230Vac).

You must ensure that this current will not hold on low power electrical loads. If the
load is of this type the snubber should not be connected.

T
BA
LEJ

Line Neutral

Neutral
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Current Transformer

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

The CT input and Digital Inputs are not isolated from the Primary Sensor Input
terminals. If the sensor is not at ground or a safe potential then the CT and Digital
Inputs will be at the same potential and care needs to be taken in components
ratings and instruction to personnel to ensure safety.

Failure to follow these instructions will result in death or serious injury.

The current transformer input is an option in EPC3016 controller. It is supplied as
standard in EPC3008 and EPC3004 controllers.

A further contact input (LA) shares a common terminal (C) with the CT providing up to
three (EPC3016 controller) and five (EPC3008 and EPC3004 controllers) contact
inputs.

oF

e CT input current: 0-50mA rms (sine wave, calibrated) 50/60Hz.

e CTinputresolution: 0.1A for scale up to 10A, 1A for scale 100A, 10A for scale up
to 1000A.

e CT input accuracy: +1% of reading.

* Aburden resistor, value 100, is fitted inside the controller.

A DANGER

RISK OF ELECTRIC SHOCK

A voltage limiting device fitted across the CT terminals, will help to prevent high
voltages appearing at the CT terminals if the controller is unplugged. A suitable
device is two back-to-back zener diodes rated between 3 and 10V, 50mA.

Failure to follow these instructions will result in death or serious injury.
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Contact Closure Inputs (DI1 and DI2)

Up to two digital inputs are available which may be connected to external contacts.

Il A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

The Digital Inputs and CT input are not isolated from the Primary Sensor Input
terminals. If the sensor is not at ground or a safe potential then the CT and Digital
Inputs will be at the same potential and care needs to be taken in components
ratings and instruction to personnel to ensure safety.

Failure to follow these instructions will result in death or serious injury.

Digital input 1 is supplied with the current transformer, except on the Ethernet option
in EPC3016 where LA is available but the CT is not.

Digital Input 2 is only available in EPC3004 and EPC3008.

Digital Input 1 Digital Input 2

[ca]- [c]-

e Switching: 12Vdc at 13mA max.
¢ Contact open > 400Q. Contact closed < 100Q.

* The function of the 1/O is fixed by the application ordered, or configured using the
Quick Start Codes, "Start Up—New Unconfigured Controller" on page 67.
Alternatively, the function can be changed in Configuration level ("I/O List (i0)" on
page 107) or through iTools ("The 'Browser' List" on page 216).
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Transmitter Power Supply

The Transmitter power supply is not available in the Model EPC3016.
It is fitted as standard in the Models EPC3008 and EPC3004.

+4_f|

24V

'

* |solated output 300Vac CAT II.

¢ OQutput: 24Vdc, £10%. 28mA max.

Digital Inputs/Outputs 1to 8

Up to 8 digital inputs/outputs are available on the options terminals depending on the
option fitted. These are marked D1 to D8.

Bl A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

The Digital Inputs/Outputs and CT input are not isolated from the Primary Sensor
Input terminals. If the sensor is not at ground or a safe potential then the CT and
Digital Inputs will be at the same potential and care needs to be taken in
components ratings and instruction to personnel to ensure safety.

Failure to follow these instructions will result in death or serious injury.

*  Current sinking output. External DC PSU 15V minimum, 35V maximum.

* Voltage sensing logic input. High level input voltage 4V minimum. 35V maximum.
Low level input voltage —1V minimum, +1V maximum.

* Contact closure input. Contact closed 0Q to 100Q. Contact open >28kQ.

Example 1 BCD Switch Wiring

The diagram below shows an example of wiring a typical BCD switch using the first
four digital inputs of EPC3008 or EPC3004 controllers which could be used to select
a program number.

O
=

Bll=ll=l=ll=l= =]l

O
N
®
=

O
W

D4

)
(=)

O
3

o
[e°]

g
O

The BCD Inputs can be turned on in Level 3 or Configuration level, see "BCD List
(bCd)" on page 145.
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Example 2 Digital Inputs Wiring

Digital Inputs (Logic Inputs or Contact Closure in any combination).

T

T

Logic
inputs

O
w
7'}

[

Y

D6 |e

Contact
closure
inputs

Q
3
A

]

o
[e5]
Y
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Example 3 Digital Outputs Wiring

Digital Outputs (Relay, Thyristor or SSR Drive in any combination).

[ssr |
1 SSR |

Relay
I Relay I
| >
Rela

o |

O

i}

:

]

W)

[ssr |
| SSR |

W}
(2]

ESRDEBERE
i

H

I

Common

lw)

(@]
1

+

External power supply 15 to 35Vdc
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Digital Communications Connections

EIA-232 Wiring

In the EPC3008 controller and the EPC3004 controller, EIA-485 (RS-485) is
standard. EIA-232 (RS-232) and EIA-422 (RS-422) are not supported.

In the EPC3016 controller, EIA-485 (RS-485), EIA-422 (RS-422) and EIA-232
(RS-232) are supported via the option board.

ModbusRTU or EI-Bisynch protocol is used for compatibility with existing controllers.
Ethernet (ModbusTCP) is also supplied as an option in all controllers.

When connecting a computer to EIA-232 a USB adaptor is typically used. It is good
practice to use electrically isolated adaptors, since electrical noise from an industrial
situation may otherwise be transmitted to the computer damaging it.

To help prevent earth ground loops, the cable shield should be grounded at one point
only.

Isolated 300Vac CAT II.

Note: In the following wiring diagrams, the terminal functions are correct, but the
terminal layout may not be in the same order as on the instrument.

ElA-232 is available in EPC3016 controller only and is used to connect one master
and one slave.

Twisted pair

l EPC3016
r~ -~
e I HF || Tx
Rx ! !
USB P I
Tx L \ !
A~
| |
———— P g
\i_ __\»,’ HD || Common
EIA-232 to 1
USB converter Shielding ! Ground at one end
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Serial Communications EIA-485

The EIA-485 Modbus RTU function of an EPC3016, EPC3008, EPC3004 controller
provides an alternative digital communications method to Ethernet. It is independent
of Ethernet and can be used at the same time that Ethernet communications are
active. Data transmission is slower than Ethernet, but it is an effective
communications method in some situations.

It may be used in the following example contexts:

1. Connection to legacy EIA-485 Automation networks for SCADA or data
acquisition.

2. Direct connection to Programmable Logic Controllers using a serial network.

3. Tointerconnect an EPC3016, EPC3008, EPC3004 controller, for example to use
the broadcast master function to send a digital master setpoint profile to
downstream slave devices.

4. To connect Eurotherm iTools, typically in situations where older types of
instruments such as Series 3000 controllers are being replaced and EIA-485
infrastructure is already present. Ethernet will always be a better connection
method for new installations.

When connecting a computer to EIA-485, a USB adaptor is typically used. It is good
practice to use electrically isolated adaptors, since electrical noise from an industrial
situation may otherwise be transmitted to the computer damaging it.

EIA-485 supports up to 32 devices per network segment. Segment repeaters may be
used to increase the number of devices in an EIA -485 network. Note that 220Q
termination resistors are required at the start and end of the RS485 line. Without
these, communications will suffer intermittent faults.

Connections using a suitable converter are shown in the following

diagram.
220Q . .
S Twisted pair
termination "
resistor EPC3000 Controller
A
!
Rx ,’ ‘\ i HF| Tx
USB I \ L
11 |
[ =] ™ \ /:|HE B
=\ i ¥
|
Com \y 1
HD|| Common
(Vi _ e
} ¥ o
EIA-485 to .
USB converter Shielding  Ground at -----«7 [y
oneend =— ! i Daisy chain to
- further controllers
. g , or PLCs
1 1
220Q
termination —p Tx
resistor
Rx

D|f Common

A A
HH &
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EIA-422 Wiring

ElA-422 (sometimes referred to as EIA-485 4-wire) is available as an option in
EPC3016 only. It allows up to 31 slaves to be connected to the network using
separate transmit and receive twisted pairs. As with the previous example the use of
a suitable communication converter is recommended to convert EIA-422 to USB. The
wiring connections are shown below.

2200 termination resistor, Rt on
the last Rx of the converter unit

/ NC
ATTTTTTITIITIIIITITTA
& ! ! HB|[ Rx+
- OO0 — :|
1 1
USB | Rx Rx+ i l'. Twisted pair i |'| Rx=
Tx L M
| coml 11— i | Io] com
% Com vl Twisted pair "ol
Tx- 1 L Tx+
L OXOOCOOC
Tx+ “ 'l “ ,l Tx-
EIA-422 to USB . 4 1_( —--rif-<k,
converter Shielded cable = | Daisy chain to
> > further
» ., EPC3016
t{---rff--ts controllers
NC
220Q termination resistor, Rt on [ﬂ \\\
the Rx terminals of the last s
instrument in the line Rx-
™ Com
™~ Tx+
Tx-

Ethernet Wiring

An Ethernet network port is available via an RJ45 connector, provided on the options
board if ordered.

Green

Amber

The connector has a pair of LED indicators.
Green = network speed. ON = 100, Off = 10.
Flashing amber = network activity.

The connection is 10/100BASE-T, autosensing.
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Wiring Examples

Heat/Cool Controller

This example shows a heat/cool temperature controller where the heater control uses
a SSR, triggered by a logic output on 101, and the cooling control uses the relay, 102.

See Note below
-
Heater Cooling Controller
fuse fuse
fuse
Solid State
Relay

e.g. ESWITCH

Snubber

Cooling
solenoid

y |

Heater

T/IC

Bl A DANGER

RISK OF ELECTRIC SHOCK

For permanently connected equipment, include a disconnecting device such as an
isolating switch or circuit breaker in the installation.
Failure to follow these instructions will result in death or serious injury.

* The disconnecting device must be in close proximity to the equipment and within
easy reach of the operator.

* The disconnecting device must be marked as the disconnecting device for the
equipment.

Note: A single switch or circuit breaker can drive more than one instrument.
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CT Wiring Diagram

This diagram shows an example of wiring for a CT input.

Solid State
L — Relay
e.g. ESWITCH
Heater Fuse

Current
Transformer

Controller fuse
—

I

1A

1B

3

2A

2B

—1

H

= s s =

H

H

= e [z s ][ L2
5 s Il Ml s

/\

Thermocouple

t

Current
Transformer (CT)

Note: A burden resistor value 10Q is mounted inside the controller.

Bl A DANGER

RISK OF ELECTRIC SHOCK

To help prevent a build up of high voltages at the output of the CT, if it is
disconnected from the controller, it is recommended that a voltage limiting device be
connected directly across the output of the CT. A suitable device is two back to back
zener diodes, rated between 3 and 10V at 50mA, as shown in the diagram above.

Failure to follow these instructions will result in death or serious injury.
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Start Up Modes

Start up

What is in this Chapter?

This chapter describes:
* What to expect when the controller is first switched on from new out of the box.
* Ageneral description of the display and button functions.

* Power up after the instrument has been configured or commissioned.

Start Up (or Power Up) refers to the operation of the controller when switched on.

EPC3000 range controllers are designed to be application based. Their start up
modes will, therefore, vary depending on what was ordered. This chapter will
describe, in more detail, the different ways in which the controller operates at power
up.

1. Controller new 'out of the box' supplied unconfigured. "Start Up—New
Unconfigured Controller" on page 67.

2. Controller new 'out of the box' supplied fully configured according to the order
code. "Start Up - New Configured Controller" on page 74.

3. Subsequent start ups - Controller previously configured. Go to section
"Subsequent Start-ups" on page 75.

Start up Diagnostic mode

In all cases the controller display will perform a diagnostic in which all bars of each
character and every beacon is illuminated. In a configured controller the diagnostic
display is followed by the firmware version number and the instrument type number,
then a short summary of the Quick Codes. (A new unconfigured controller shows the
Quick Codes only, see section "Start Up—New Unconfigured Controller" on page 67).
In general the start up diagnostics is the same for each model.

The opening display is dependent upon its configuration status and is described in
subsequent sections.

The controller will scan for the types of the hardware fitted. If different hardware is
detected from that expected, then a message will be displayed and the instrument
will go into standby mode. To clear this message, either arrange to have the module
replaced with the expected module type OR configure the expected module
parameter value to match the fitted module parameter value.

A keyboard check will also be carried out.
The controller will go into standby if the
check does not complete as expected.

TR R 2 N <35

pu A} A

[N URTEY
Tt n
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General Description of Front Panel Displays

EPC3016

- Process Variable (Green, Red when in alarm).
- During navigation: parameter value.

4-digit PV. Engineering units of the process variable
(examples include °C, °F, K, %, %RH, %C,
Flashes when any new alarm PH or blank).

occurs. The beacon will be
permanently lit when an alarm is
acknowledged but is still active.

Engineering units of the lower display

(examples include %, mA or blank).

Programmer ramp/dwell status. |

Active setpoint
(RSP, SP, SP2).

Output status

When lit, indicates that
user comms are active.

When lit, indicates
that manual mode
has been selected.

Alphanumeric display capable of presenting Cyrillic text

®  The parameter displayed can be selected via the
parameters in the HMI subclass of the instrument
function block.

®  The ‘Home' display, shows a scrolling message when
active.

EPC3008

Flashes when any new alarm occurs.
The beacon will be permanently lit when
an alarm is acknowledged but is still

active.

Engineering units of the process variable

(examples include °C, °F, K, %, %RH, %C,
PH or blank).

Alphanumeric display

Shows a numeric value such as setpoint
or output value or a parameter
mnemonic.

Engineering units of the lower display
(examples include %, mA or blank).

Alphanumeric display.

Shows a numeric value such as
setpoint or output value or a scrolling
description of the parameter mnemonic

All other display content as per EPC3016.

Segmented bar graph.
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EPC3004

All other display content as per
EPC3016 and EPC3008.

The start up display depends on the controller configuration and is described in
subsequent sections.
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General Description of Operator Buttons
On EPC3016 only the 4 navigation buttons (Page, Scroll, Down, Up) are available.
On EPC3008 and EPC3004 all 6 buttons (4 navigation and 2 function) are available.

Button Layout

E —l v A

Page Scroll Lower Raise

Button Operation

Raise

The raise button increments parameter values to limits.

Parameter enumerations, however, do wrap-around.

Lower
The lower button decrements parameter values to limits.

Parameter enumerations, however, do wrap-around.

Page

In Operator levels 1 or 2 the Page button will select between the Home display or the
Programmer Edit and Run lists (if one of the programmer features is enabled).

In Levels 3 or Config the Page button will scroll through list headers (no auto-repeat).
If the Page button is pressed within a list, the display reverts to the top of the list. The
top of the list shows the list header only with no initial parameters.

Page (held for >3 seconds)

The Goto parameter is selected directly. This operation can be performed from any
display. If the Page is held for >3 seconds at power-up the Quick Start Mode is
selected following the entry of a password.

Page+Raise

Scroll back the list headers (with auto-repeat).

Scroll

Select parameters in turn, returning to the first parameter in the list or to a list header
if Level 3 or Configuration level is selected. If the button is held down the list will
auto-repeat. In levels 1 and 2 this button also scrolls through promoted parameters
when the HOME screen is selected.

Scroll+Raise

Scroll back through parameters from bottom to top (with auto-repeat).
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Page+Scroll - all variants

Jump directly to the "HOME page". The current operating level remains unchanged.
If the HOME page is already selected, these buttons will perform the custom function
as detailed in "Functionality of the F1 and F2 and Page + Scroll buttons" on

page 196. The default is Alarm Acknowledge.

Raise+Lower (Run/Hold)

If a programmer option is enabled and a program is configured, a momentary press
of these keys toggles between Run and Hold modes.

Raise+Lower (hold for >3 seconds - Mode)

If a programmer option is enabled and a configured program is running, holding these
buttons will abort the program.

If the HOME page is selected and the Programmer is not running, holding these
buttons will invoke the 'Mode' display where the Loop Mode parameter will allow
selection of Auto or Manual mode.

F1 and F2
F1 and F2 buttons are not available in EPC3016.

The functionality of these buttons is set by the Instrument function block. The default
settings are:

e F1: Auto/Man.
e F2: Run/Hold.

Note: Atime-out applies to all displays. If no button presses are detected within a
timeout period (default 60s), the display will revert back to the Level 1 "HOME page”.
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Start Up—New Unconfigured Controller

If the controller is new and ordered as unconfigured it will start up in 'Quick Start
Mode'. This is a built in tool which is provided to allow users to configure the product
for the most commonly used functions such as the application type, input type, range,
and digital input functions. The Quick Configuration code consists of two ‘SETS’ of
five characters each. The upper section of the display shows the set selected, the
lower section shows the five digits which make up the set. Each digit may result in
multiple parameter values being set. The opening set is SET1 as shown.

Initially all characters are shown as an . This is generally the default character for
‘not fitted/none’ or ‘use default’. The first character, initially flashing, selects the
Application Type as listed in the Quick Start Tables in the following sections. To

select the required application type press or .

Note: Quick Code 1 will only be available if the correct hardware is fitted for the
application. For example, the VPU application must have 101 and 102 as relay, triac
or logic outputs.

Press to select the second character. The second character selects the ‘Input 1
Type’ as listed in the Quick Start Tables in the following sections. If hardware or
features are not available then the character is skipped over when pressing scroll.

Continue to set up all 5 characters using the Quick Start Tables.

When the last character in SET1 has been entered the display will automatically go to
SET2.

Adjust these in the same way as SET1.

At any time to return to the start of SET1, press .

WARNING

HAZARD OF INCORRECT CONFIGURATION

Incorrect configuration can result in damage to the process and/or personal injury
and must be carried out by a competent person authorized to do so. It is the
responsibility of the person commissioning the controller to ensure the configuration
is correct.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

More detailed features available in the product may also be configured by entering a
Configuration Level. This is explained in "Configuration Level" on page 95, or by
using iTools as explained in "Configuration Using iTools" on page 212. iTools is a
configuration package available free of charge from Eurotherm by accessing
www.eurotherm.com.
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Quick Start Tables

Quick Code Set 1

The first digit in SET 1 will select an application which automatically configures
relevant function block parameters and creates connections between them to make a
complete control strategy relevant to that application.

The Configuration Using iTools chapter has a section called "Applications" on
page 228, which provides a general description of the available applications and their
associated graphical wiring (as diagrams).

Further more, descriptions of each application are available in additional addendum’s
to this manual and are listed below:

e Application ‘1’ - Heat only controller.

¢ Application ‘2’ - Heat/Cool controller.

¢ Application 'V’ - VPU Heat only controller - addendum part number HA033033
EPC3000 Temperature Control Applications.

* Application ‘C’ - carbon potential - addendum part number HA032987.

e Application ‘D’ - dew point control - addendum part number HA032994.

They are available from www.eurotherm.com.

Note: The controller must be fitted with the correct hardware otherwise the
application code will not be selectable. For example, a VPU controller must have a
digital output fitted in both 101 and 102.

The digits will present "X" when not fitted and the HMI will skip over that field.
Similarly, entering a value of "X" in a field will disable that feature, if appropriate.

Digit 1 Digit 2 Digit 2 Digit 4 Digit 5
Application Analog Input 1 Type | Analog Input 1 Range Analog Input 2 Type Analog Input 2 Range
X = None X = Use Default X = Use Default X = Not fitted or Use Default || X = Not fitted or Use Default
1 = PID Heat Only Control Thermocouple 1 =0-100°C Thermocouple 1=0-100°C
2 = PID Heat/Cool Control B =Type B 2 =0-200°C B =TypeB 2 =0-200°C
V = VPU Heat Only Control J=Typel 3 =0-400°C J=Type] 3 = 0-400°C
C = Carbon Potential Control® || K = Type K 4 = 0-600°C K =Type K 4 = 0-600°C
D = Dew Point Control® L=Typel 5 = 0-800°C L =Typel 5 = 0-800°C
N =Type N 6 = 0-1000°C N=TypeN 6 = 0-1000°C
R=Type R 7 =0-1200°C R=Type R 7 =0-1200°C
S=TypeS 8 =0-1300°C S=Type S 8 =0-1300°C
T=TypeT 9 =0-1600°C T=TypeT 9 =0-1600°C
RTD A = 0-1800°C RTD A = 0-1800°C
P = Pt100 F = Full range P = Pt100 F = Full range
W =Pt1000 W =Pt1000
Linear Linear
M = 0-80mV M = 0-80mV
V=0-10V V=0-10V
2 =0-20mA 2 =0-20mA
4 =4-20mA 4 =4-20mA
Z =HiZ
Notes:

1. If no application is selected (1st character in SET 1 = X) the display will go
directly to the EXIT screen. If accepted the controller will take on a set of default
values. Any further configuration may be carried out by accessing the
Configuration Level ("Configuration Level" on page 95) or through iTools
configuration software ("Configuration Using iTools" on page 212).
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For linear inputs the minimum/maximum input voltage/current will cause the
display to read range low/high respectively.

If the input 2 is not fitted Set 2 will be selected immediately after Input 1 Range
has been set.

* Temperature, Carbon potential and dew point control are described as separate
supplements to this manual and are available from www.eurotherm.com. Part
numbers HA033033, HA032987 and HA032994 respectively.

Quick Code Set 2

Digit 1 Digit 2 Digit 3 Digit 4 Digit 5
CT Input Range LA Function LB Function Option DIO Function Temperature Units
¥ = Not fitted or not used || X = Not used X = Not fitted or not used || X = Not fitted or not used || ¥ = Use Default
1 =104 W = Alarm Acknowledge || W = Alarm Acknowledge 1 = Config 1 C = Celsius
2 =25A M = Auto/Manual M = Auto/Manual 2 = Config 2 F = Fahrenheit
5 = 50A R = Program Run/Hold R = Program Run/Hold 3 = Config 3 K = Kelvin
6 =100A L = Key Lock L = Key Lock 4 = Config 4
7 = 10004 P = Setpoint Select P = Setpoint Select 5 =Config 5
T = Program Reset T = Program Reset 6 = Config 6
U = Remote/Local Select || U = Remote/Local Select 7 = Config 7
V = Recipe Load Select V = Recipe Load Select 8 = Config 8
K = Loop Track K = Loop Track 2 = Config 9
Notes:
1. The Quick Code assumes that the CT input is monitoring the current of the heat

channel load which in all applications is wired to IO1.PV.
If 10.1 module is a DC Output module then CT Input digit is not alterable.

If CT input is not set to X, the CT Input will be enabled and will monitor the
current; however, CT alarms will not be configured. This means that if CT alarms
are required they must be wired by the user. A typical example of wiring alarms is
shown in section "Example 1: To Wire an Alarm" on page 224.
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Quick Codes DIO

If the Options module has been fitted then the function of the module is defined by
fixed configurations. These are selected by Digit 4 in the previous table. The fixed
configurations are listed in the table below:

Config Function Config Function Config Function
Config 1 || DIO1 = Programmer Event Output 1 Config 4 || DIO1 = BCD Input 1 Config 7 || DIO1 = Programmer Run
DIOZ = Programmer Event Output 2 DIOZ = BCD Input 2 DIO2 = Programmer Hold
DIO3 = Programmer Event Output 3 DIO3 =BCD Input 3 DIO3 = Programmer Reset
DI04 = Programmer Event Output 4 DI04 = BCD Input 4 DI04 = Programmer Advance
DIOS = Programmer Event Qutput 5 DIOS = Programmer Run/Hold DIOS = Not Used
DIOG = Programmer Event Output & DIOG = Programmer Reset DIO6 = Not Used
DIO7 = Programmer Event Output 7 DIO7 = Programmer Advance DIO7 = Not Used
DIO& = Programmer Event Qutput 8 DIOS& = Not Used DIOS& = Not Used
BCD Output wired to Program Number
Config 2 || DIO1 = Programmer Event Output 1 Config 5 || DIO1 = BCD Input 1 Config & || DIO1 = Programmer Run
DIOZ = Programmer Event Output 2 DIOZ = BCD Input 2 DIO2 = Programmer Hold
DIO3 = Programmer Event Output 3 DIO3 =BCD Input 3 DIO3 = Programmer Reset
DI04 = Programmer Event Output 4 DI04 = BCD Input 4 DI04 = Not Used
DIOS =BCD Input 1 DIOS = BCD Input 5 DIOS = Not Used
DIO& = BCD Input 2 DIOG = BCD Input & DIOG = Not Used
DIOY = BCD Input 3 DIOY = BCD Input 7 DIO7 = Not Used
DIO& = Programmer Run/Hold DIO8 = BCD Input 8 DIOS& = Not Used
BCD Output wired to Program Number BCD Output wired to Recipe Load
Config 2 || DIO1 = Programmer Event Output 1 Config 6 || DIO1 = BCD Input 1 Config 9 || DIO1 = Programmer Event Output 1
DIOZ = Programmer Event Output 2 DIOZ = BCD Input 2 DIOZ = Programmer Event Output 2
DIO3 = Programmer Event Output 3 DIO3 =BCD Input 3 DIO3 = Programmer Event Output 3
DI04 = Programmer Event Output 4 DI04 = BCD Input 4 DI04 = Programmer Event Output 4
DIOS = Programmer Run DIOS = Not Used DIOS = Not Used
DIO6 = Programmer Hold DIO6 = Not Used DIO6 = Not Used
DIO7 = Programmer Reset DIO7 = Not Used DIO7 = Not Used
DIOS& = Programmer Advance DIOS& = Not Used DIOS& = Not Used

BCD Output wired to Recipe Load

Example of Quick Codes
SET1: 4 o 3 % X

|

SET2: H. M W

The controller is configured for PID Heat Only, Input 1 Thermocouple Type J, Range
0—-400°C, Input 2 and Range not used, CT Input not used, Digital Input LA will select
Auto/Manual, Digital Input LB will select Global Acknowledge of Alarms, the optional
digital 10 will be configured in accordance with ‘Config 7 in the above

table, Temperature Units Degrees Celsius.
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To Save or Discard Quick Codes

When all characters have been entered the display will show:

If o is selected (by pressing ) the display returns to SET1.

Press or to select SALE then either press to save immediately or wait
for 2 seconds to save automatically. This accepts the Quick Configuration Codes and
the controller enters Operator Level 1.

OR
Press or to select di Sc then either press to select or wait for 2

seconds to accept. This discards the last entered codes and returns the controller to
its previous settings.

Selecting either SAVE or diSc will result in the instrument performing a restart.
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Configure the Communications Protocol

From firmware versions V3.01 and above, the communications protocol and
associated selections may be chosen during the start-up sequence. This is to simplify
access to Digital Communications when the instrument is being configured. When
the controller is new and first switched on, or following a cold start, the following
sequence is displayed at start up and after the Quick Codes have been saved:

Operation

Action

Display

Notes

Digital comms
setup is selected

COmm

5E TUP

comms set up

Select the )
required serial 1. Press to select the noneE MONE - No serial comms
protocol serial Protocol to be c PROT m/ Eu - ModbusRTU
A | T
used for your process El bS - EI-Bisynch
This list only appears for serial
comms (EPC3004, EPC3008,
EPC3016 with Serial Option
board).
If Modbus or
El-Bisynch is 2.  Press to select the
selected node address
Select Ethernet
prOtOCOI 3. Press to select HGHE = No Ethernet
Ethernet Protocol mELP - ModbusTCP Slave only
E! Pm - EtherNet/IP Slave and
Modbus TCP Slave
bAL m - BACnet Slave and
Modbus TCP Slave
mmSt - Modbus TCP Master and
Slave
This list only appears if the
Ethernet option module is
installed and the features have
been purchased.
Turn Auto See "AutoDiscovery" on
discoveryonor |4 Press to select page 320.
off Auto Discovery UFF - No auto discovery
On - Auto discovery enabled
Save and exit
5.  Press Mo - Return to comms set up

SAUE - save the comms settings

dv 5c - Discard comms settings.
The questions will be asked again
at the next power up.

Note: In all cases the option is selected using or .
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To Re-Enter Quick Code mode

It is possible to re-enter Quick Start mode, by holding down the Page key during
power up. Enabling Comms Protocol does not appear when the quick code is
re-entered.

It is then necessary to enter the configuration level password. See "To Select
Configuration Level" on page 97.

If the configuration of the instrument is subsequently modified by a change made via
Configuration Mode this will be shown by the quick code digits being separated by
the decimal place dot (indicating that the codes shown may not reflect the current
configuration). If the codes are then accepted the instrument is re-configured to
satisfy the code settings.

Notes:

1. If the config clip is connected the instrument may be powered from the USB port
of the PC. In this case it is necessary to disconnect the config clip to re-enter
Quick Start Mode. Alternatively, disconnect the power pins from the config clip.
See "Using the Configuration Clip" on page 213.

2. IfaCold Start (See "Cold Start" on page 244) has been invoked the instrument

will always start in Quick Code Mode without the need to enter the configuration
password. Enabling Comms Protocol will then be displayed.
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Start Up - New Configured Controller

If a product has been ordered using the Order Code it will already be configured.
When new, ‘out of the box’, it will then power up in operating Level 1.

Also, if it has previously been configured, for example, using the Quick Codes then it
will start up in Operating mode.

The start up display is dependent upon the application or the way in which the
controller is configured, see ‘Start-up Modes’ in the following section.

293 *
1c b

5888:

o O | e R |

Eurotherm

The view shown above is generally referred to as the ‘HOME' Display.

In EPC3008 and EPC3004 the HOME display normally consists of three lines. The
upper line normally shows the Process Value "PV",

The center line normally shows the Working Setpoint "WSP" if the controller is
working in its normal Auto Mode or the Output demand if it is in Manual Mode.
(Auto/Manual control is explained in section "Auto/Manual Mode" on page 79.

The lower line shows a scrolling message providing a longer description of the
selected parameter. It may also display a further parameter value if this has been set
up in the instrument block, see "Display Functionality Sub-List (Hml)" on page 195.

Bar Graph

Setpoint

In EPC3008 and EPC3004 a bargraph may also be configured using iTools. The
bargraph may be ‘soft’ wired to any convenient source such as PV input or output
demand, see "Example 4: To Configure a Bargraph” on page 225.

EPC3016 has two lines of display. The line below the top one alternates between a
mnemonic and the scrolling message. A bargraph is not available.

The Setpoint is defined as the value which the process is required to attain. The
value of the setpoint may be obtained from a number of sources, for example,
manually using the front panel keys, via the programmer function block, via an
external analog source, via digital communications. The working setpoint is,
therefore, defined as the current setpoint derived from any of these sources.
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Subsequent Start-ups

When the controller is no longer new and has been in normal use it will start up in
Level 1, even when it has been powered down in Operator level 2 or 3. If, however, it
was powered down when in Configuration level it will power up in ‘Standby’ and show
a message - ‘POWERET TOWN WHILST IN CONFIG MOIE'. To clear the message
re-enter configuration level (with password - see "To Select Configuration Level" on
page 97), then, either continue with changes to the configuration or accept existing
changes by exiting configuration level. The reason for this is that the controller may
have been part configured prior to shut down and either needs completion of the
configuration or confirmation that no further changes are required.

Start-up Modes

The controller may start in Manual or in Auto Mode depending on the setting of the
‘Recovery Mode’ parameter, see section "Configuration Sub-List" on page 119.

If the Recovery Mode has been set to Manual (default) the controller will start in ‘Man’
mode. It will show the letter M’ and the ‘hand’ symbol in the display. Initially the output
will be at the ‘Fallback Value’, see section "OP Sub-list" on page 131, but may then
be changed using the raise or lower buttons. Auto mode may also be selected.

If the Recovery Mode has been set to ‘Last’ the controller will start in either in Manual
mode or Auto mode depending on whatever mode it was in prior to being powered
off. ‘Auto’ mode is shown in the EPC3004 controller view in the previous section.

For further information on start up modes see section "Start-up and Recovery" on
page 302.
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Standby

Standby is the term given when the instrument strategy is not controlling due to the
following reasons:

¢ If the instrument is being configured i.e. in Quick Code Mode, Configuration
Mode or a clone file is being loaded.

¢ If the instrument has detected an unexpected condition (for example, was
powered down whilst in configuration mode, or fitted hardware does not match
expected hardware). See "Start up Diagnostic mode" on page 62 for more
information on unexpected conditions that will place the instrument into standby.

¢ |f the instrument is forced into standby via the
Instrument.Diagnostics.ForceStandby parameter, see "Subsequent Start-ups" on
page 75.

When the instrument is in standby, the following occurs:

¢ Allrelay, logic or triac outputs are placed into their 'Off* state, unless being used
as Valve Raise (Up) / Lower (Down). In this case the Standby Action is
configurable by the ‘StandbyAction’ parameter (Rest, Up, Down) found in the ‘10’
list, (section "I/O List (i0)" on page 107).

¢ Analog outputs will go to the ‘OutputLow’ limit found in the ‘1O’ list.
* The control loop will be placed into Hold.

¢ If an alarm has the ‘Standbylnhibit’ parameter set to ‘On’ (section "Alarms List
(ALm)" on page 141), then the alarm is inhibited (active alarms will be turned Off
and new alarm conditions will not be acted upon).

¢ |Ifin standby due to the instrument being configured, a running program will reset.

WARNING

LOSS OF COMMUNICATIONS

If an output is not internally wired by the application, but is written to by
communications, ensure that the appropriate action is taken in the event that
communications is lost.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Auto-scaling of decimal point

The range of values displayed on the ‘top line’ will vary for each instrument version. If
a value exceeds the display capabilities, the resolution will automatically be reduced
by a factor of 10, up to the display limit in the table below. If the value cannot be

displayed, HHHH or LLLL will be shown.

Auto-scaling is applied to parameter values being edited via the HMI.

Instrument Decimal Minimum Maximum
points

EPC3016 0 -1999 9999
1 -199.9 999.9
2 -19.99 99.99
3 -1.999 9.999

EPC3008 0 -1999 19999
1 -199.9 1999.9
2 -19.99 199.99
3 -1.999 19.999

EPC3004 0 -19999 99999
1 -1999.9 9999.9
2 -199.99 999.99
3 -19.999 99.999
4 -1.9999 9.9999
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Operator Levels

Overview

What is in this Chapter?

This chapter describes the different operator levels:

Operator Level 1.
Operator Level 2.
Introduction to Operator Level 3.

Return from a higher level to a lower level of operation.

There are 5 levels of operation:-

1.

LEu ! - Level 1 has no password, the control is active and only the home list is
accessible.

LEu? - Level 2. The control is active and an extended home list is accessible.

LEu3 - Level 3. The control is active and the complete operator parameter set is
shown and modifiable; the complete Configuration parameter set is shown, (read
only); the user calibration (two point cal) facility is available.

LConF - Configuration level is used to setup the whole controller; the
configuration parameters are accessible; the operator parameters are available,
without the need to switch to operator mode. The instrument calibration
parameters are also available in this mode. See "User Calibration" on page 369.

Levels 2, 3 and Configuration can be restricted by passwords.

5.

In addition the Quick Start Mode (See "Start Up—New Unconfigured Controller"
on page 67) is provided to allow users to configure the product in the minimum
number of operations. It is only available at power up after the instrument is cold
started or by holding the Page key during power up.
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Operator Level 1

Operator Level 1 is entered:

1. After the Quick Code has been entered for those controllers supplied
unconfigured.

2. After power up when the controller has been configured.

The display shown below is for a typical temperature controller.

EFC 2004
Process Value (PV)

Manual output level (%) or Setpoint (SP) (Required Temperature)

Scrolling messages (when applicable)

Bargraph (not EPC3016) The new setpoint is

entered when the

Eurotherm

I' £l l [ 2 ] Press (N to increase the setpoint button is released and
A is indicated by a brief
[ ® | | —| |V | a0 Press to decrease the setpoint flash of the SP value

In general the current value of the process is shown in the upper display.

By default the controller will start in’ Manual’ Mode. This is shown by " in the display,
the ‘Hand’ symbol, the value of the output (in %) and the bargraph (if available).

In ‘Auto’ mode, the required value (Setpoint) is shown in the lower display.

Additional scrolling messages are shown, for example, when operator parameters
are selected (see section "Level 1 Operator Parameters” on page 81). These may be
standard descriptions of the parameter currently selected or they may be user
specific messages which have been set up using iTools. (See "Parameter Promotion
on page 233).

Auto/Manual Mode

In Manual mode the value of the output is increased or decreased directly by the
operator using the Up and Down buttons.

In Auto mode the process is adjusted automatically by the controller in response to
differences between the setpoint and the actual measured value.

In Operator Level 1 the controller may be placed into manual operation as follows:

¢ By default in EPC3008 and EPC3004 controllers, Auto/Manual may be selected
by the user by toggling the F1 button.

* By default in EPC3016 controller Auto/Manual may be selected by the user by
pressing and holding the and buttons for longer than 3 seconds. This

will show the A-M (Auto-manual select) parameter. Then press or to
toggle between auto and manual.

(994

M A,

e

i
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Manual is indicated in the HMI by showing the ‘Hand’ symbol and the character 7.
The current level of the output demand is shown as a percentage. This may be
increased or decreased by pressing the or buttons respectively.

Note: Alternative ways to select Auto/Manual may be configured and will be
explained in subsequent chapters of this manual.

System Messages

In addition to standard (or customized) scrolling messages, System Messages may
be shown at any time. A list of these is shown in "Notification Messages" on
page 378. The following two messages are typical and could appear at start up.

Setting the Comms Password

If the comms password has not been set and either Fixed comms or Option comms
has been configured then this notification message will be scrolled across the HMI
'PLEASE SET THE COMMS PASSWORD VIA ITOOLS'. Until the comms password
is set, Fixed comms and Option comms will have a limited parameter read/write
access. This security feature is described in section "Comms Configuration Level
Password" on page 21.

Comms Configuration Active

Bargraph

The scrolling message ‘COMMS CONFIGURATION ACTIVE’ will be displayed if, for
example, iTools is connected to the controller and has been placed in configuration
mode by iTools. The controller will be placed into standby mode.

The character ‘H’ signifies that the controller has been placed into Hold mode and is
displayed as shown below.

(994

Note: The displays shown above also apply if the controller is in Operator Levels 1,
2o0r3.

In EPC3008 and EPC3004 a bargraph may also be shown which displays the
configured value as a horizontal bar. This is set up in Configuration Level (See
"Display Functionality Sub-List (HmI)" on page 195).
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Level 1 Operator Parameters

A minimal list of parameters is available in Operator Level 1 which is designed for day
to day use. Access to these parameters is not restricted by a password.

Press to step through the list of available parameters. The mnemonic of the
parameter is shown in the lower display. Alternatively, press and hold then press

to scroll forward through parameters and to scroll back.

Press to return to the Home display.
The value of the parameter is shown in the upper display. If the value is read/write

press or to adjust. If no key is pressed for 60 seconds the controller returns
to the HOME display. The navigation is shown diagrammatically for the first two
parameters in the example below:

500

)|

=

The parameters that appear depend upon the functions configured. The list can also
be customized using iTools by adding or removing parameters. The table below
shows an example of the list of parameters in Level 1. Parameters may be added to
or deleted from this list, see "Parameter Promotion" on page 233.

Parameter | Scrolling name Description Further
Mnemonic information
wouT WORKING OUTPUT The output demand — 0% to 100% or
-100% to +100%.
R-L REMOTE-LDCRL SELECT Selects the Remote or Local setpoint "Loop - Main
source. Sub-list" on
page 117.
SR SETPOINT 1 The value which the process is

required to attain as set by setpoint 1.

SP2 GETPOINT 2 The value which the process is
required to attain as set by setpoint 2 if
selected.

RI Ay = The current value of the process (read
only) read by the primary input IP1.

RIZPY Py The current value of the process (read | If the secondary
only) read by the secondary input IP2. | input is used.

T LOAD CURRENT The current being supplied to the If the CTis being
heater as measured by the CT. used.
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Level 1 Programmer Display

By default, if the controller has the programmer installed, the status of a running
program can be displayed.

Programmer List

Press the page button , the display will show

[
L1l

Repeatedly press to read the currently running program.

Parameters displayed depend on the program and the type of segment configured
but generally include the following:

Parameter | Scrolling name Description

Mnemonic

PN PROGRAM NUMBER Alterable but does not affect the running program.

PNAME PROGRAM NAME Read only. This parameter is available in firmware
versions V3.01 and above.

FLUR CURRENT PROGRAM Read only.

C.NAME CURRENT PROG NAME Read only.This parameter is available in firmware
versions V3.01 and above.

PMOIE PROGRAM MOIE Displays the current mode e.g. Run, Hold, Reset.

PSP PROGRAM SETPOINT Read only.

PTIML PROGRAM TIME LEFT Read only.

PLOVEL PROGRAM CYCLES LEFT Read only.

SNUM CURRENT SEGMENT NUMBER Read only.

S NAME QEGMENT NAME Read only.This parameter is available in firmware
versions V3.01 and above.

O.TYPE CURRENT SEGMENT TYPE Read only.

QTIML CEGMENT TIME LEFT Read only.

5P TRRGET SETROINT Read only.

RRFAT RAMP RATE Read only.

£V T EVENT X Event off or on. Further events are shown if configured.

PRIVN PROGRAM RIVANCE Read only.

By default the programmer parameters available in Level 1 are read only. It is
possible, however, to provide programmer edit access to Level 1, see "Programmer
List (PROG)" on page 135. If this has been done the lists of parameters is shown in
section "Level 2 Programmer Display" on page 87.

82 HAO032842ENG Issue 5



Operator Levels EPC3016, EPC3008, EPC3004

Programmer Status Indicator

The current status of the running program is displayed as follows:

State Ramp/Step Up Dwell Ramp/Step Down

Reset

Run /
N\

Hold/Holdback / Flashing (1 Flashing (1 Flashing (1
second second second
period 66% period 66% \ period 66%
duty cycle) duty cycle) duty cycle)
Complete Not applicable Flashing (2 | Not applicable
(Dwell End) seconds
period 66%
duty cycle)
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Operator Level 2

To Select Operator Level 2

Operator level 2 is normally restricted by a password

0002 in a new controller. Enter Level 2 as follows:

. By default the password is

Operation

Action

Display

Notes

Select Level 2

Press and hold

until 507D is shown.

Press to choose
LEu 2 (Level 2).

Press to enter.

Enter the
password

Press or to

enter the correct digit

value of the password.

Press to accept

the value and move to
the next digit.

The controller will now
show the top of the
HOME list in Level 2.

Press to move to the next
digit.

The default password for level 2 is
0ooe.

A special case exists if a security
code has been configured as
‘0000 . 1f this has been done it is
not necessary to enter a code and
the controller will enter the chosen
level immediately.

If an incorrect code is entered the
display will return to HOME. After
three wrong attempts the
password entry system will lock
out for a time set by the ‘password
Lockout Time’ set in the "Security
Sub-List (SEC)" on page 197.

Select Level 2
parameters

Repeatedly press

,

The list of available parameters is
given in the table in the next
section.
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Level 2 Operator Parameters

Parameters available in level 1 are also available in level 2, but level 2 includes
additional parameters for commissioning purposes and for more detailed operation.

Press to step through the list of available parameters. The mnemonic of the

parameter is shown in the lower display. Press to return to the previous

parameter.

The value of the parameter is shown in the upper display. If the value is read/write

press or to adjust. If no key is pressed for 60 seconds the controller returns
to the top of the HOME list.

By default the following table lists all possible parameters available in both Levels 1
and 2. Parameters associated with a particular feature will only be shown if that
feature is configured.

Parameter | Scrolling name Description Further
Mnemonic information
WaouT WORHING OUTPUT The output current demand — 0% to 100% | Level 1 & 2
or -100% to +100%.
R-L LOOP REMOTE/LOCAL | Selects the Remote or Local setpoint Level 1 &2
source.
SPHI SETPOINT HIGH Maximum value allowed for the local
setpoints (SP1 and SP2).
SPLO SETPOINT LOW Minimum value allowed for the local
setpoints (SP1 and SP2).
GP 1 SETPOINT 1 The value which the process is required to | Level 1 & 2
attain as set by setpoint 1
SP2 SETPOINT 2 The value which the process is required to | Level 1 & 2
attain as set by setpoint 2 if selected.
SRUP SETPOINT RATE UP Limits the maximum rate at which the
working setpoint can change in an
increasing (upwards) direction.
Setpoint rate limiting is often used to
prevent rapid bumps in controller output
that may damage equipment or product, or
cause upset to downstream processes.
SR DN SETPOINT RATE IOWN | Limits the maximum rate at which the
working setpoint can change in an
increasing (downwards) direction.
RI Py =4 The current value of the process (read Level 1 &2
only) read by the primary input IP1.
RIZAY =% The current value of the process (read Level 1 &2
only) read by the secondary input IP2.
TUNE AUTOTUNE ENABLE Starts an autotune. "Autotuning” on
page 309
PRH CH Y PROPORTIONAL Channel 1 (heat) proportional band.
BANT
PRC CHE PROPDORTIONAL Channel 2 (cool) proportional band.
BAND
I INTEGRAL TIME Integral time.
i DERIVATIVE TIME Derivative time.
CBH CUTBACKH HIGH High cutback.
THRESHDLT
Ch CUTHERCK LOW Low cutback.
THRESHDLT
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Parameter | Scrolling name Description Further
Mnemonic information
MR CONTROL MANURL If the integral parameter is turned off the
RESET controller is working in proportional only or
proportional + derivative. This parameter
allows the output to be adjusted manually
to offset and difference between SP and
PV.
HYGH CONTROL CH1 0N OFF | If channel 1 is configured for On/Off control
HYSTERESIS this parameter allows a difference to be set
between the output being on or off.
HYS.C CONTROL CH2 ON OFF | If channel 2 is configured for On/Off control
HYGTERESIS this parameter allows a difference to be set
between the output being on or off.
C.IB CONTROL CHE The Ch1/Ch2 Deadband is a gap in
IERTEAND percent between output 1 going off and
output 2 coming on and vice versa.
For on/off control this is taken as a
percentage of the hysteresis.
OUTHI DUTPUT HIGH LIMIT | To limit the maximum controller output.
ouTLn DUTPUT LOW LIMIT To limit the minimum controller output.
LII CT LORD CURRENT This is the sampled RMS current Level 1 &2
measured during the on time of the heater.
LRI CT LERK CURRENT The RMS current measured flowing
through the load during the off states of the
controller.
LIGP CT LORD THRESHOLD | Sets a threshold to trigger an alarm if the
load current is exceeded.
LH.SP CT LERK THRESHOLI | Sets athreshold to trigger an alarm if the
leak current is exceeded.
OC.5P CT OVERCURRENT Sets a threshold to trigger an over current
THRESHOL T alarm if the current measured exceeds a
maximum limit set by the process.
£oIl CUGTOMER I A user configurable non-volatile
identification parameter.
RECNG IATRSET TO LORD Selects which recipe dataset to load.
STORE DRTASET 7O SAVE Selects which of the 5 recipe dataset in

which to store the current active
parameters.

The home list can be customized by adding up to 60 parameters; iTools will be
required to configure the promoted parameters, see "Parameter Promotion"” on

page 233.
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Level 2 Programmer Display

If the controller has the programmer installed, by default, the programmer can be
edited and operated from the HMI. A step by step guide to setting up a program is
given in "To Setup a Program from the HMI" on page 268.

Programmer List

ProL
Press the page button , the display will show g

=y

Repeatedly press to read the currently running program. The program can be
Run, Held or Reset from this list.

Parameters displayed are (but not limited to depending on the program):

Parameter | Scrolling name Description

Mnemonic

PN PROGRAM NUMBER Alterable, but does not run a program.

PNAME PROGRAM NAME Read only.This parameter has been added in firmware
versions V3.01 and above.

PLUR CURRENT PROGRAM Read only.

CNAME CURRENT PROG NAME Read only.This parameter has been added in firmware
versions V3.01 and above.

PMOIE PROGRAM MOTE The programmer can be changed to Run, Hold, Reset,

PSP PROGRAM SETPOINT Read only.

PTIML PROGRAM TIME LEFT Read only.

PLVEL PROGRAM CVCLES LEFT Read only.

G.NLM CURRENT SEGMENT NUMBER Read only.

GNAME GEGMENT NAME Read only.This parameter has been added in firmware
versions V3.01 and above.

G.TYPE CURRENT SEGMENT TYPE Read only.

GTIML GEGMENT TIME LEFT Read only.

5P TARGET SETPOIN Read only.

RRAT RAMP RATE Read only.

Ev T EVENT X Event off or on. Further events are shown if configured.

PADVYN PROGRAM ATVANCE Alterable YES/NO. Advances the program to the next
segment.
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Program Setup List

By default programs can be set up in Level 2.

Press the page button , the display will show

P.SEE

Repeatedly press to read the currently running program. Programs can be
edited from this list.

Parameter | Scrolling name Description

Mnemonic

P PROGRAM NUMBER Alterable but does not run a program. If the program is running
WORK is shown signifying the working program.

PNAME PROGRAM NAME Read only.This parameter has been added in firmware versions
V3.01 and above.

HESTY HOLDBACK GTYLE Alterable: PROG (holdback applies to the whole program).
SEGm (holdback applies to each segment).

HETY HOLIBACK TVPE Alterable: OFF, LOW, HIGH, bANd. For a full definition see
"Holdback" on page 261.

RAMP.L RAMP UNITS Alterable: P.SEC (per second), P.mIN (per minute), P.HR (per
hour).

DWELU DWELL UNITS Alterable: SECS, mINS, HrS.

PLVE PROGRAM CYCLES Alterable: The number of time a program repeats. CONt
(continuous) or 1 to 9999.
Default 1

PENT PROGRAM END TYPE Alterable: Behavior when the program ends dWEL (dwell at
current setpoint). RSEt (reset). tRAk (track).

G CURRENT SEGMENT Alterable:

NUMBER

C.NAME CEGMENT NAME Read only.This parameter has been added in firmware versions
V3.01 and above.

5TP SEGMENT TYPE RAtE, timE, dWEL, Step, CALL, ENd.

T5P TRRGET SETPOINT Alterable:

RRAT RAMP RATE Alterable:

[ EVENT DUTPUT Alterable:

IUR DURATION Alterable: Appears if the segment type is Dwell or Time.

RTIME TIME TO TRRGET Alterable: Appears if the segment type is Time.

C.PROG CALL PROGRAM Alterable: Appears if the segment type is Call.

oyl CALL CYLCLES Alterable: Appears if the segment type is Call.

The above is a summary the parameters which are displayed (but not limited to) and
depends on the program. A full description of the parameter meanings and how to set
up programs is given in the following sections:

* Configuration chapter "Programmer List (PROG)" on page 135.

* Programmer chapter "Programmer” on page 257.
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Operator Level 3

In Operator level 3 (and in Configuration Level) all parameters are organized in lists
(or groups). Only parameters related to enabled functions are shown.

Each list may contain operator level and configuration parameters; the parameters
are only shown when the instrument is in the appropriate mode. If a list does not
contain at least one displayable parameter, it is skipped completely.

During navigation, the lower display shows the mnemonic code of the parameter or
the List header. After 6 seconds, a scrolling string with either the parameter or the List
description will be displayed.

To Enter Level 3

Operation

Action

Display

Notes

Select Level 3

Press and hold until
LEu 3 is shown.

Press to enter.

LEu Tis displayed first. Continue
to hold the button to obtain

]

LEu3.

parameters in the
list

Repeatedly press

Enter the
password Press or to Press to move to the next
enter the correct digit digit.
value of the password. The default password for level 3
= is ‘0003,
Press & 10 accept the ) E T 3 A special case exists if a pass
value and move onto the L code has been configured as
i ] . If this has been done itis
next digit. FHS5 ‘0000 if this has been done it
not necessary to enter a code
If the correct password and the controller will enter the
has been entered the chosen level immediately.
message PH5S will b_e If an incorrect code is entered
displayed momentarily. the display will return to HOME.
The cqntrqller IS now If an incorrect code is entered
operating in Level 3. the display will return to HOME.
After three wrong attempts the
password entry system will lock
out for a time set by the
‘password Lockout Time’ set in
the "Security Sub-List (SEC)" on
page 197.
Select list This shows the Analog Input
headers Repeatedly press List.
)
Press + to return to
the previous list header.
Select This shows the Input Type.

To return to the HOME page relevant to the controller mode press the 'Home' key
combination (Page+Scroll).

The HOME display is also selected after a timeout period with no key presses. The
timeout defaults to 60 seconds but can be adjusted between 0 and 60 seconds. A
setting of 0 means no timeout (see "Display Functionality Sub-List (HmI)" on

page 195), so that the HMI remains in the selected level.
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Level 3 Operator Parameters

The Operator Level 3 lists are essentially the same as configuration level. These are
shown in the next chapter.

To Return to a Lower Level

From Level 3 you can select Level 1 or Level 2 as follows:
1. Press and hold EB until G070 is displayed.
2. Press or 4 to select LEu { (or LELD).

3. Press to accept.
The display will briefly show PASS and will return to the selected level default display.
A security code is not required when going from a higher level to a lower level.

Note: if the controller had been switched off whilst operating in levels 2 or 3 it will
return to operator level 1 when switched on again. If it was switched off when in
configuration level it will start up with a message - PLAF - POWERED BOwN WHILGT IN
CONFIG MOIE. See section "Subsequent Start-ups" on page 75.
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Navigation Diagram

Toolkit Blocks

The Navigation Diagram shows the series of operations of the front panel buttons
which are required to navigate to specific parameters.

For ease of access parameters are arranged in lists. Each list has a header and each

header is selected by repeated presses of the 'Page’ button . Each list header
has a title, for example, the first header is the Analog Input (Al LIST).

A list may have a number of instances. For example, if two Analog Inputs are
supplied then the list is splitinto 1 INST and 2 INST selected using the ‘Raise’ and

‘Lower’ buttons / .
Similarly a list may have a number of Sub-Lists. For example, the LOOP list. The

sub-lists are selected by entering the first sub-list, using the ‘Scroll’ button , then
using the ‘Raise’ or ‘Lower’ buttons to select the following sub-lists.

When the appropriate list or sub-list has been selected use the ‘Scroll’ button to scroll
through a list of parameters. Use the Page button to scroll back.

The Navigation Diagram which follows shows these button presses diagrammatically.

The Navigation Diagram generally includes all lists and all parameters available in
configuration level. Some parameters may not be shown in Level 3 and only those
lists and parameters which are required for a particular application are displayed on
the controller.

Toolkit blocks are orderable features which consist of a number of function blocks.
These may be added later using ‘Feature Security’ see section "Security Sub-List
(SEC)" on page 197.

Two types of Toolkit blocks may be ordered:

e Standard. This is available in all firmware versions.

¢ Enhanced. This is available in firmware versions 3.01 and above.

A maximum of 200 wires are available regardless of which toolkit block option has
been purchased. A "standard" instrument may be upgraded to an "enhanced"” variant
using an online feature code purchase.

The table below lists the function which are available depending upon which toolkit
option is ordered:
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Features

Function Block
Maths Operators
Logic Operators Lgc2
Logic Operators Lgc8
Timer

Counter

Totalizer

Analog Multiplexers
User Values

Input Monitors
Switchover Block

Input Linearization

No Toolkit

O O O O O O o o o o o

Standard Enhanced

N RPN R R R N ®WNDMNDN

8

The function blocks are described in the Configuration chapter.
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Configuration Level

EPC3016, EPC3008, EPC3004

Configuration Level

Function Blocks

Configuration of the instrument through the front panel is particularly useful where
relatively small changes are required on site, possibly during commissioning. For
larger or more detailed changes the use of Eurotherm iTools configuration package is
recommended and this is described in the next chapter.

What is in this Chapter

* This chapter describes how to configure the controller through the HMI.

* Lists all parameters which are available in each function block.

The controller is made up of a number of hardware and software function blocks.
Each block has inputs and outputs which are wired together in software (soft wired)
to match the application for which the controller is intended.

The following diagram shows an example of function blocks which make up a typical
controller:

Inputs | Control | Outputs
TC : :
i Processes |
RTD Sensor input ! : Input/output 1 \",
mA T (Al List) | I | Tl oust [&
\% ; Control block .
! Loop List | I
Setpoint - | L Output 2
Loop SP List . . lo List
Digital Input A i i Output 3 -:I'o plant
10 List I i Alarms block PR io Li Ed actuators
! ALt T o List
Digital Input B I !
10 List | || Timer block | L& oOutputs
i tmr List | = io List /.'
Current ) E
transformer . CT Alarm |
CT List . | CT List s
! Digital I ElA232,
i Communications | = EIA425
' Comm List i Ethernet

The Temperature (or Process Value (PV) is measured by the sensor and compared
with a Setpoint (SP) set by the user.

The purpose of the control block is to reduce the difference between SP and PV to
zero by providing a compensating output to the plant via the output driver blocks.

The timer and alarms blocks may be made to operate on a number of parameters
within the controller, and digital communications provides an interface for data
collection, monitoring and remote control.
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The way in which each block performs is defined by its internal parameters. Some of
these parameters are available to the user so that they can be adjusted to suit the
characteristics of the process which is to be controlled.

These parameters are found in lists in Configuration Level.

The controller can also be configured using iTools as described in "Configuration
Using iTools" on page 212. iTools is proprietary software designed to configure
Eurotherm instruments and may be downloaded from www.eurotherm.com.

Configuration Level Parameters

In Configuration Level all parameters are organized in lists (in the same way as
Operator Level 3). Only parameters related to enabled functions are shown.

Each list may contain operator level and configuration parameters; the parameters
are only shown when the instrument is in the appropriate mode. If a list does not
contain at least one displayable parameter, it is not shown.

During navigation, the center display (lower display in EPC3016) shows the
mnemonic code of the parameter or the List header. A scrolling string with either the
parameter or the List description is displayed in the lower section of the display.
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Configuration Level

EPC3016, EPC3008, EPC3004

To Select Configuration Level

To Return to Level 1

WARNING

is correct.

HAZARD OF INCORRECT CONFIGURATION

Incorrect configuration can result in damage to the process and/or personal injury
and must be carried out by a competent person authorized to do so. It is the
responsibility of the person commissioning the controller to ensure the configuration

In configuration level the controller does not control the process or provide alarm
indication. Do not select configuration level during a live process.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

The procedure is similar to that shown in "To Enter Level 3" on page 89.

Operation

Action

Display

Notes

Select Level 3

Press and hold

until LEu 3 is shown.

Press to select
CONF

Press to enter

CONF

T
[N/ E N

LEu Tis displayed first. Continue to
hold the button to obtain L Eu3.

Enter the
password

Press to move

along to the next digit.

Press or to

select the correct digit
value of the password.

If the correct password
has been entered the
message PH55 will be
displayed momentarily.
The controller is now
operating in
Configuration Level.

The default password for Configuration

level is ‘0004

A special case exists if a security code
has been configured as 0000 itis
then not necessary to enter a code and
the controller will enter the chosen level
immediately.

If an incorrect code is entered the
display will return to HOME.

After three wrong attempts the
password entry system will lock out for
a time set by the ‘password Lockout
Time’ set in the "Security Sub-List
(SEC)" on page 197, and the scrolling
message ‘HMI CONFIG LEVEL LOCKED
TOD MANY INCORRECT PRSSWORD

ATTEMPTS will be displayed.

Select list
headers

Repeatedly press

This shows the first list - Analog Input
List.

3
Press + to return to the

previous list header.

Select
parameters in
the list

Repeatedly press

This shows the Input Type.

From Configuration level it is not possible to select Level 2 or Level 3.

1. Press and hold until 5070 LEwu ! is displayed.

2. Press to accept.
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Configuration Level

EPC3016, EPC3008, EPC3004

Configuration and Level 3 Navigation Diagram

The full navigation diagram for Level 3 and Configuration Levels is shown in section
"Navigation Diagram" on page 93.

Press to scroll through each list header (the name of the function block) in turn.

Pressing on one of these headers will do the following depending upon the
function block being accessed:

1. Display the first parameter (see Recipes).

2. Display the instance selection (see 10 for named instances or Alarm for
numbered instances).

3. Display the subclass selection (see Loop).

When at 2 or 3 above, pressing up and down will cycle through the
instances/subclasses.

Examples

The following examples show how to navigate through different function blocks.

Example 1: no additional instances and no sub-classes

The CT list is an example of a class which contains no additional instances and no
sub-classes. In other words it is a simple list of parameters under the heading CT
which set up the current transformer.

1. Press until the list is displayed.
2. Then press to scroll through the parameters.

3. To change the value of a selected read/write (R/W) parameter press or .

Example 2: multiple instances and no sub-classes (named)

The) o List is an example of a class which contains multiple instances and no
sub-classes. The instances are named instances, such as io.1, i0.2, OP.3, etc. (see
"I/O List (i0)" on page 107). The list of parameters for each instance are not
necessarily the same.

The navigation diagram for this type of function block is shown below:

1o io.f +EB ol +ER nn 3 |egg8+ More Instances
B st B neT Lemel TST gl 5T lepge
1n 1in By First parameter
11 II ID
More parameters

1. Press to scroll to the » o List.

2. Press to select the first instance of the » o parameters. This is displayed as
1 0. { and INST and denotes that this is the first instance of parameters in that
category.
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3. Press again to scroll through parameters for) o. ! or, to select the next

and subsequent instances press .

4. Press to scroll back.

5. To change the value of a selected read/write (R/W) parameter press or

_

Example 3: multiple instances and no sub-classes (numbered)

The Alarm List is also an example of a class which contains multiple instances
and no sub-classes. The instances in this case are numbered instances, such as
1 to 6 "Alarms List (ALm)" on page 141. The list of parameters for each instance
are not necessarily the same.

Bim ! o 2 b N~ 3 =8+ More Instances
-FB+ LIST "m"' INGT 5 m‘* INGT e m* INET - m‘*
OFF 110 rELy First parameter
TYPE TYPE TYPE
More parameters

Example 4: single instance and multiple sub-classes

The Loop List is an example of a class that has a single instance and multiple
sub-classes. A sub-class (or List) groups parameters under meaningful
sub-headings. For example, all parameters associated with the setpoint are
grouped together in the SP List (displayed as 5L I57). Each subclass will be
different.

The navigation diagram for this type of function block is shown below:

B L00P! Lgm, oA0 EBw [FG BB 5P @R Moreinsinces
LIST 5 LIGT - 3 5 LIGT n G LIGT - B
Biki B d ynn First parameter
R-M HERT T NG HI
More parameters
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Example 5: multiple instances and multiple sub-classes

The communications list is an example of a class which has multiple instances and
multiple sub-classes. The instances are Fixed and Option and the Sub Lists are

Main, Network, Broadcast.

T
e NG+

More Instances

First subclass

fOmm Flflm -+ I+ O Om
B o1 MY o167 |epme| 5 LIST
mf 1 mii
5 LIST 5 LIST
485 485
INTF INTF

First parameter
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Parameter Navigation

1. Press to select parameters in a list.

2. Press or to change the parameter value (if not read only).

Some parameters are analog in which case the value can be changed between
limits.

Some parameters are enumerated which means they have a mnemonic associated

with them which can be selected from a list.

The following pages list all parameters which are available in the controller in their
respective lists. Parameters are only shown in the controller if the feature has been
supplied and enabled.

Notes:

1. R/O =Read Only in all levels.

2. Conf R/W = Read/Write in Configuration level only.

3. L3 R/W = Read/Write in Level 3 (and Config).

4. L3 R/O =Read Only in Level 3 (and all lower levels).

Enumerated values

In the value column for enumerated values in the following tables, the associated
numeric value is shown. This is the value that would need to be written if a 3rd party
comms master was being used. For example:

s tC(0)
e mV (1)
* V()

* mA(3)
* RTD(4)
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Analog Input List (! R2)

The first press of after entering Level 3 or Configuration, will show the ‘ANALOG
INPUT list. From this list you can configure the input type and other characteristics of
Input 1 (and Input 2, if fitted).

« R linstance 1 of the Al list contains the parameters available for IP1.

» A2 instance 2 of the Al list contains the parameters available for IP2. The IP2
input is an orderable option in EPC3008 and EPC3004. It is not available in
EPC3016.

Access to the Analog Input parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to CONF

Enter CONF ~@| Al @&l To next list
level = LIst (o)
[ ) =
|
—_——
h 4 )
IS B 2 There are 2 instances of
INST |\« @@ <||_IMsT | the Al list if the second
o o s o s o . - -
T 2 v analog input is fitted
Bl
A v A v
(mrw )  (uree)
LIN LIN
UNITS UNITS
IEC P IEC P
RNG HI RNG HI
RNG LD ANG L0
A HI Yy A MOHT Y
ML ML
SHUNT SHUNT
Py OFS Py OFS
FILT T FILT T
Cu.Tvp Ly TvP
53 TP 53 TP
53 OuT 53 ouT
Cuc In CuC IN
Ay Ay
Py ST Py ST
M IN M IN
\\§ J \\§ J

The parameters in the following list are identical for both { and c.

Parameter | Parameter Name | Value Description Access

Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

INGT RANALOGUE INPUT { Input 1 List (IP1). Conf RIW
c Input 2 List (IP2) EPC3008 and EPC3004 only. L3 R/O
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Parameter | Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
INTVP INPUT TYPE EC 0 |Thermocouple. Conf RIW
Default: Thermocouple L3 R/O.
mlJ 1 |milivolts.
U 2 | Volts.
mA 3 | milliamps.
TEd 4 | Platinum resistance thermometer.
o rc 5 High Impedance Zirconia probe (only available on the secondary
input).
LIN LINERRISRTION d 0 Thermocouple type J. Conf RIW
TvPE Ir 1 | Thermocouple type K. L3 R/O.
Default: Type K Not shown if the
L 2 | Thermocouple type L. input type is RTD.
r 3 Thermocouple type R.
b 4 | Thermocouple type B.
n 5 Thermocouple type N.
k 6 | Thermocouple type T.
g 7 | Thermocouple type S.
LSk 8 Custom linearization 1. To download special linearization tables Conf RIW
see "To Load a Custom Linearization Table" on page 242. L3 R/O.
[SE2 9 Custom linearization 2. Two tables may be downloaded into the Shown for all
EPC3000 series controllers. input types.
100 10 | Resistance thermometer type PT100. Shown if the input
1000 11 | Resistance thermometer type PT1000. EETD‘ mv, V or
Ln 12 | Linear. Shown for mV, V
59r 13 | Square root. or mA inputs.
UNITS UNITS See section "Units" on page 105 for a list of units used throughout. | Conf R/W
L3 RIW
DECP RESOLUTION nnnnn 0 The number of decimal points shown in the display. Conf RIW
nnnn.N 1 Range none to four decimal points. L3 R/O
nnn.An 2 Default: nnnn.n
nnAnn 3
nannn 4
RNGHI RANGE HIGH Range high limit. Used to limit ranges of Thermocouple and RTD | Conf R/W
input types, and scale mV, V and mA inputs. Al2 also includes L3 R/O
Zirconia.
Default tc 500; mV 40; V 10; mA 20; RTD 500; Zirconia 2000
RNGLD RANGE LOW Range low limit. Used to limit ranges of Thermocouple and RTD
input types, and scale mV, V and mA inputs. Al2 also includes
Zirconia.
Default tc 0; mV 0; V 0; mA 4; RTD 0; Zirconia 0
M HI INPUT HIGH LIMIT |ml: -800.0 High limit for mV, mA or V inputs. Conf RIW
to 800.0 Default: mV 40; V 10; mA 20 Not shown for
MeLo INPUT LOW LIMIT ffoo(l)OOO to Low limit for mV, mA or V inputs. E%rjmiggﬁijsp.le or
mA: -800.00 Default: mV 0; V 0; mA 4
to 800.00
SHUNT SHUNT VALUE 100 to Value of the shunt resistor for mA inputs. Conf R/IW
‘0oo.oo Default: 2.49Q.
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Parameter
Mnemonic

Parameter Name

Press to select in turn

Value

Press or

Description

to change values (if read/write, R/W)

Access

Py.OFS

Py OFFSET

[

A simple offset is provided to adjust the process variable by a
fixed amount across its span. This can be used to compensate for
known thermocouple and other tolerances which may exist in
multi instrument installation so that all instruments read the same
value.

See also "Calibration using a Dry Block or Equivalent" on

page 374 which describes the two point calibration adjust method.
This may be used to apply a linear correction to the temperature
reading.

Default: 0.0

Conf R/IW
L3 R/W

0 b0

Some industrial installations can cause electrical noise to be
introduced into the process measurement. This could be due, for
example, to EMC or mechanical linkages. A filter is provided to
reduce the frequency of electrical noise seen by the instrument.
The effect of electrical noise can be reduced by increasing the
filter time constant, but a compromise must be achieved as it
could affect the closed loop response of the system.

The larger the number, the slower the measured temperature will
be to respond to fluctuations.

Default: 1.6s

Conf R/IW
L3 R/IW

Autl 0

A thermocouple measures the temperature difference between
the measuring junction (hot junction) and the reference junction
(cold junction). Auto uses the measurement of the temperature
made by the instrument where the thermocouple is connected to
its rear terminals.

Default: Auto

The reference junction is held at a fixed known temperature of 0
degrees usually by an external ice point method.

50 2

The reference junction is held at a fixed known temperature of 50
degrees usually by an external hot box method.

oFF 3

CJC is turned off. This could be used, for example, where a
thermocouple measurement is made by an external transmitter
which does not linearize the thermocouple curve.

Conf R/IW
L3 R/O

Only shown for
thermocouple
inputs.

SENSDR

BREAK TYPE

OFF 0

The controller continuously monitors the impedance of a
transducer or sensor connected to the input. Off means sensor
break is not detected.

Lo 1

Sensor break is detected if impedance at the terminals is above a
low threshold (typically between 3 to 5kOhms).

Default: Low

H 2

Sensor break is detected if impedance at the terminals is above a
high threshold (typically between 12 to 20kOhms)

Conf RIW
L3 R/O

OFF 0

No sensor break detected

On 1

Sensor break detected. If the sensor break requires to activate a
soft alarm the sensor break output parameter can be wired to a
Digital High Alarm. (see section "Example 1: To Wire an Alarm" on
page 224.

R/O

—

The CJC temperature is a measure of the temperature at the
instrument terminals. It is relevant only for thermocouple inputs
and is provided as a diagnostic aid.

R/O

Process value is the displayed value on the instrument, usually
the measured temperature when the instrument is controlling a
temperature loop.

Conf R/O
L3 R/O

The state of the PV is continuously monitored.
See section "Status" on page 106 for a list of enumerated values

Conf R/O
L3 R/O

=2

This is the measured value in units of mV or ohms, dependent
upon input type. The value measured at the rear terminals can be
useful as a diagnostic aid to determine if the thermocouple or
linear input sensor is wired correctly.

Conf R/O
L3 R/O
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Units
The list below applies to all function blocks which contain Units
Parameter | Parameter |Value Description Access
Mnemonic | Name
Press to selectin turn | Press or to change values (if read/write, R/W)
UNITS UNITS NonE 0 [No units will be displayed. Conf R/W
AkmP 1 Temperature units. °C, °F, K are set in the Instrument Info list section L3 RW
"Instrument List (INSt)" on page 193.
U 2 | volts.
mbf 3 |Millivolts.
R 4 | Amps.
mA 5 | Milliamps.
PH 6 |pH.
mmHG 7 | Millimeter of mercury.
P& 8 Pounds per square inch.
bAr 9 |Bar
mbAr- 10 | millibar.
PI'H 11 | Per cent relative humidity.
PErc 12 | Per cent.
mmwls 13 | Millimeter Water Gauge.
e 14 | Inches water gauge.
1 Nww 15 | Not used.
Ohm§ 16 | Resistance (ohms).
P& G 17 | Pounds per square inch gauge.
P02 18 |Percent O,
PPm 19 | Parts per million.
PLO2 |20 |PercentcO,
PLP 21 | Per cent carbon.
PSEc 22 | Per cent per second.
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Status

The list below applies to all function blocks which contain global status enumeration.

Parameter |Parameter |Value Description Access
Mnemonic | Name

Press to selectin turn | Press or to change values (if read/write, R/W)

Lood 0 The process variable is working correctly. Conf RIW
OFF 1 | Channelis configured to be off. L3RW

Ornl 2 When the input signal exceeds the upper input limit by more than 5% the PV
will flash indicating over range.

If the value is too high to fit the number of digits on the display "HHHH" will
flash (refer to "Auto-scaling of decimal point" on page 77 for display
capability for each instrument size).

Urnl 3 When the input signal exceeds the lower input limit by more than 5% the PV
will flash indicating under range.
If the value is too high to fit the number of digits on the display "LLLL" will

flash (refer to "Auto-scaling of decimal point" on page 77 for display
capability for each instrument size).

Hw5 4 Input hardware status is unknown.

nlb 5 The input status is set to Ranging at the point of an analog input
configuration change. It will remain in Ranging until an exit from a config
induced instrument restart.

OFLw 6 Process variable overflow, possibly due to calculation attempting to divide a
number by a relatively small number.

bAd 7 The PV is not reading correctly which could be due to an open sensor.

Hwc 8 The hardware capabilities have been exceeded at the point of configuration,
for example configuration set to 0 to 40V when input hardware is capable of
up to 10V.

NdAE 9 Insufficient input samples to perform calculation.
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The following modules may be fitted in the controller:

* None.

* Logic I/O module.

e Form Arelay.

e Triac.

* |solated DC output.

Output 1 beacon is operated from IO(1) when it is configured as an output.

Output 2 beacon is operated from IO(2) when it is configured as an output.

Output 3 beacon is operated from OP(3).
Output 4 beacon is operated from 10(4) when it is configured as an output.

Access to the Input/Output parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

From previous Return to previous list header To next list
list (A) — B -N— @d D)
&) ) 0 |le ) 4 5 2
LIGT
o o s j
I
A~
- N
1o i[-E>| 02 |>E8>| OPI|>E>|| ' oH[-ES>| LA|PES>| Lk
INST ||« <L 1T |l G <| L 15T |« 9 «| LS e | ST |« 5T
[ === oood| oooo| oooQ oo oo
A \ A \ A v A v A v A v
A v A v A v A v A v A v
AN ETR (" 1menT )
TYPE TYPE TVPE
Py ) i
VAL, HI VAL HI VAL HI
Ao b L VALLD AL
A
wrnr ) toumwr ) out HI Y
QuT. LD ouT. Lo OUT. LD
out out ouT
moT moT maoT
o T e T CvC T
GENSE GENSE SENSE
INER INER INER
BHLSH BHLSH BHLSH
STBY 5TRY STBY
FLBK. ¥ FLBK. W FLBH. W
\ J \ J

The following table includes all available input/output parameters but the ones
displayed depend on how each I/O is configured.
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Parameter | Parameter Value Description Access

Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

IDENT I0 HARIWARE IT |MonE 0 This displays the type of IO hardware fitted. Choices are: Conf R/O
L1 1 Logic input/output. L3R/O
TELY 2 Relay.

55 3 Triac.
dcOP 4 DC output.
LsP 5 Logic input.

TYPE TYPE OF ID OnOF 10 On off output. Conf R/IW
EPo 11 | Time proportioning output. L3R/O
uP 15 Valve position raise.
douwn 16 | Valve position lower.

Valve positioning UP/DOWN works across pairs of outputs ie:-
UP : DOWN
10.1:10.2
10.2: OP3
OP3:10.4
d 5 Contact closure input.
mAOP 0 mA output.
UoP 1 Voltage output.
P PROCESS For an Input type : The measured process variable. Conf RIW
VARIARBLE For an Output type : The demanded output value. L3 RIW
VALHI BEMANDT HIGH Percentage PID demand value giving maximum output - "OUT.H" - Conf R/IW
Allows for "Output Splitting" L3 R/W
Default: 100.0 Only shown for
VALLD JEMAND LOW Percentage PID demand value giving minimum output - "OUT.L" - | DC or time
Allows for "Output Splitting". proportioning
Default: 0.0 output
OUTHI OUTPUT HIGH The maximum average output power that can be supplied from this
output - Allows for "Output Splitting"
Default: 100% for TPO; 20 for mA; 10 for V i.e. the highest possible
value for selected type.
outLld SUTPUT LOW The minimum average output power that can be supplied from this
output - Allows for "Output Splitting"
Default: 0
ourt ouTPuT For Digital Output Types: Conf R/O
A value of 0 indicates that the output is low (relay de-energized) A L3 R/O

value of 1 indicates that the output is high (relay energized).
For DC Output Types:

This is the physical output value after the PV has been mapped via
the demand range parameters onto the output range.
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Parameter
Mnemonic

Parameter
Name

Press to select in turn

Value

Description

Press or to change values (if read/write, R/W)

Access

MIN ON TIME
PILIG LI 1L

Ruko
to 15000

0

Minimum pulse time in seconds. This value sets the minimum
duration between any two switching events. Although it is named
'MinOnTime', it applies to both on and off pulses equally.

A contactor datasheet will often specify the minimum pulse time that
will help to ensure correct energizing and de-energizing of the
contactor. This may be the lowest value you should consider using as
a MinOnTime.

Auto(0) - Automatically sets the minimum on time for the output
hardware as follows:

Relay = 1s (time proportioning) or 0.1s (VP raise/lower)

Logic = 0.05s (time proportioning), 0.1s (VP raise/lower)
Alternatively, a value may be set manually but it should be noted that
this value will be clipped if it is below the minimum permissible value
for the hardware that is fitted (relay or logic - see settings above).
For VP raise/lower outputs, smaller values of MinOnTime may
actually produce less actuator activity. This is because the larger the
MinOnTime, the larger the valve movement, and thus the lower the
output resolution. This may lead to increased hunting. Generally
values less than 0.5s should be used.

Default: Auto

Conf R/IW
L3 R/IW

Auko
to 600

This value sets the time proportioning output (TPO) and cycle time in
seconds. It is defined as the period of time between output
repetitions.

When this parameter is Auto (0), which is the default setting, the TPO
algorithm will run in a so-called Constant Ripple Mode. Under this
regime, the cycle time will be automatically and continuously
adjusted depending on the output demand. This is to maintain the
amount of ripple in the process at an approximately constant
amplitude. The benefit of this is that actuations are reduced on
average, which can increase the lifetime of contactors and relays. As
suggested, a demand of 50% will produce the shortest cycle time of
4*MinOnTime, and the cycle time is extended the further the demand
moves away from 50%. You should therefore choose a MinOnTime
that gives an appropriate minimum cycle time.

Alternatively, you can set a value of cycle time directly. When a value
is set, the algorithm will run in a so-called Constant Cycle Time
Mode. Under this regime, the algorithm will try to keep the cycle time
constant, assuming constant demand. Note that the cycle time will be
extended if the demand is such that the cycle time cannot be
achieved without violating the MinOnTime. In this case, the effective
cycle time will be extended just enough to help ensure the
MinOnTime and the demand are both achieved.

There are a number of factors that may influence the setting of an
appropriate CycleTime and it is often a trade off. For example, a
longer cycle time may extend the lifetime of contactors but reduce
the lifetime of heating elements. Alonger cycle time will also increase
the amount of ripple in the process variable.

Default: Auto

Conf RIW
L3 R/W

M0 m

Output normal.
This is the normal setting for control.

Output off when the PID demand is off. For control this is when
PV>SP.

For a Digital Input the input is active when the input is = 1.
Default: Normal

VY

Output inverted

This is the normal setting for alarms.

Output off is when the alarm is active.

Output on is when the alarm is in-active.

For a Digital Input the input is active when the input is = 0.

Conf R/IW
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Parameter | Parameter Value Description Access
Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

INER INERTIR 00 to 300 Time taken in seconds for the valve motor to stop after power is L3 RIW

removed. 0.0 to 30.0 seconds.
Applies to valve position outputs only.
Default: 0.0

IKLSH BACKLASH 00 to 300 Time in seconds to take up any backlash in the valve actuator L3 R/W
linkage. 0.0 to 30.0 seconds.

Applies to valve position outputs only.
Default: 0.0

[Ex]
——
=
[Ea]
]
=
=
=
pua]
[l
-
]
0

Determines the valve positioning output action (Rest, Raise, Lower) | Conf R/W
when the instrument is in Standby Mode.

TESE 0 The valve will remain in the current position.
Default: Reset

UP 1 The valve will open. Applies to iol.

down 2 The valve will close. Applies to io2.

Valve positioning UP/DOWN works across pairs of outputs ie:-
UP : DOWN
10.1:10.2
10.2 : OP3
OP3:10.4

FLBHY FRLLBACK yALuE |00 Fallback value which is to be outputted when the status is BAD Conf RIW
Default: the value of OUT.L
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Output Splitting

Output splitting is the process of having more than one output being driven from a
single control loop. For this to be possible the single loop output signal is divided
between two output channels.

This splitting of outputs is not done as a part of the control loop but rather as a part of
the output blocks.

LOOP OP1
0-100%
oP > IN

OoP2

Functionality

The control loop is not affected by the use of output splitting, it will still give its
output in the form of a 0-100% value.

Each output block can be tailored individually in terms of turn on/off points and
percentage power output.

The output from the loop is "wired" to the inputs of two output blocks.

Each output block has a "ValHigh" and "ValLow" parameter. These values
represent the PID demand percentage giving maximum and minimum output
power respectively.

Each output block also has a "OutHigh" and "OutLow" parameter. The values of
which determine the percentage limits of output power.

The relationship between output power and input value can be seen in the graph
below:

PID Demand Signal

N
VAL.H
VAL.L
~,
~
OUT.L OUT.H Electrical output
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Cycle Time and Minimum OnTime Algorithms

The ‘Cycle Time’ algorithm and the ‘Min OnTime’ algorithm are mutually exclusive
and provide compatibility with existing controller systems. Both algorithms apply to
time proportioning outputs only and are not shown for on/off control.

A fixed cycle time allows the output to switch on and off within the time period set by
the parameter. For example, for a cycle time of 20 seconds, 25% power demand
would turn the output on for 5 seconds and off for 15 seconds, 50% power demand
would turn the output on and off for 10 seconds, for 75% power demand the output is
on for 15 seconds and off for 5 seconds.

Fixed cycle time may be preferred when driving mechanical devices such as
refrigeration compressors.

A CAUTION

PROTECTION AGAINST SHORT CYCLING

Actuators that are sensitive to switching pulse or cycle times should be fitted with a
protective device. For example, refrigeration compressors should be fitted with a
lockout timer to add additional protection against switching too quickly.

Failure to follow these instructions can result in injury or equipment damage.

The ‘Min OnTime’ is described in the» o table in the previous section.

If the control device is a relay or contactor the minimum on time should be set greater
than 10 seconds (for example) to prolong relay life. By way of illustration, for a setting
of 10 seconds the relay will switch (approximately) as shown in the table below:-

Power demand |Relay ON time |Relay OFF time
10% 10 100

25% 13 39

50% 20 20

75% 39 13

90% 100 10

It should be noted that the cycle time setting sets the nominal cycle time. The actual
cycle time may be extended or shortened under certain conditions, usually at the
extremes of the operating range, subject to MinOnTime. For example using the
above settings, if the power demand is 1% and the MinOnTime is set to 10 seconds
then the off time will have to extend approximately to 1000 seconds. Similarly, if the
demand is close to 100% then the on time must correspondingly increase.

The Minimum OnTime algorithm is often preferred for control of switching devices
using triac, logic or relay outputs in a temperature control application. It also applies
to valve position outputs.

Note: Consideration should be given to the number of operations which the relay is
expected to endure during its lifetime. See section "Relay Electrical Endurance" on
page 392.
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DI/O List (O.d} 0)

This list only appears for an EPC3008 or EPC3004 if an option module is fitted that

has Digital Input/Output capabilities. EPC3016 does not support this list.

These digital I/O points can only be used as Logic Input or On/Off Outputs (ie : not

control outputs).

Access to the Digital Input/Output parameter list is summarized below. The full
Navigation Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

— BN

From previous 040 To next list
listo o) & &> [t
[ o e 5‘
I
| [ —
mE A S Repeat for
e || «Q¥g«|| Ins7| dltod8
o o o [ e
A v A v
g =
A v A v
IDENT IDENT
TYPE TYPE
Py Py
SENSE SENSE
out out
Parameter | Parameter |Value Description Access
Mnemonic | Name
Press to selectin turn | Press or to change values (if read/write, R/W)
ITENT HW TIENT Hardware fitted: Conf R/O
ENEE 2 E.NET: Ethernet comms + Secondary PV + 4 DIO Option module.
R dB 1 | ALDS8: Secondary PV + 8 DIO Option module.
NofE 0 | No options board.
TYPE TYPE OF I0 |d 0 | Logic input. Conf RIW
OnOF 1 On Off output.
By PROCESS OFF 0 If the type of 10 is an input this shows the state of the digital input. R/O
VARIABLE On { If the type is an output this shows the demand state of the output.
SENGE sensE oF Io|N0Mm 0 Output normal. Conf RIW
This is the normal setting for control.
Output off when the PID demand is off. For control this is when PV>SP.
For a Digital Input the input is active when the input is = 1.
Default: Norm
1 Nu 1 Output inverted.
This is the normal setting for alarms.
Output off is when the alarm is active.
Output on is when the alarm is in-active.
For a Digital Input the input is active when the input is = 0.
ourt ouTRuT OFF 0 A value of 0 indicates that the output is low (relay de-energized). Conf R/O
On 1 |Avalue of 1 indicates that the output is high (relay energized). L3R/O
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CT List (Ck)
This option can measure, via an external current transformer, the current flowing
through the electrical load when the heat output is ‘on’ (load current) and also when it
is 'off' (leakage current).
If the load current is lower than a threshold limit or the leakage current is higher than
a threshold limit, then an alarm triggers. The hysteresis to exit from either of these
conditions is user configurable between 0...5% of CT range, defaulted to 2%.
Access to the Current Transformer parameter list is summarized below. The full
Navigation Diagram is shown in section "Navigation Diagram" on page 93.
Return to previous list header
<@+~
From previous [k To next list
. 4 I Il =2 I
ist @ 0) &I\ o) & anop o3y
A v
A v
T E“
£ 5RC
CT.RNG
CTLAT
LI 5P
s
or sp
LK I
LI ALM
LH.ALM
ac. AL
CTACH
CTHIS
-
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
CTEN CURRENT o 0 CT module disabled. If set to NO, no further parameters are shown. | Conf R/W
TRANSFORMER Default: No L3 RIO
YES 1 CT module enabled.
CTSAC £T SOURCE NonE 0 None
Default: None
=N 1 Input/Output 1.
1ol 2 Input/Output 2.
oP3 3 Relay output.
oY 4 Input/Output 4.
CTRNG CT RANGE 000 Sets the CT range from 0 to the full range of the CT (1000). Conf RIW
Default: 100.0
CTLAT CT ALARM HHEHS 0 No latching. Conf R/W
LATCH TvPE Default: None
Aukl 1 Latched with automatic reset.
mAn 2 Latched with manual reset.
LISP LORD OFF 0 Load open circuit current alarm threshold - low alarm. Conf RIW
THRESHOL D to CT full scale Default: Off
value (1000)
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Parameter | Parameter Value Description Access
Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

LKH.GP LERK OFF 0 Leakage current in the off state alarm threshold - high alarm. Conf R/IW
THRESHOL B to CT full scale Default: Off
value (1000)
OCsP OVER OFF 0 Over current alarm threshold - high alarm. Conf R/W
THRESHOLD )
to CT full scale Default: Off
value (1000)
LII LORD CURRENT Measured load current. L3 R/O
LRI LERK CURRENT CT input leakage current. L3 R/O
LIALM LORD CurrenT  |Mlo 0 L3 RIO
RLARM
- YES 1 The low load current alarm status is set high when the detected load

current is lower than the L I.5F threshold. This may indicate a partial
or total failure condition in the load (for example, a defective heating

element).
LHALM LeAr current (Mo 0 L3 R/IO
FiLFRTt YES 1 The leak current alarm is set high when the measured current
exceeds the threshold during the controllers off states.
OCALM OVER ALARM Mo 0 L3 R/O
YES 1 The over current alarm is set true if the measured current exceeds

the over-current threshold.

CT Alarms should be soft wired to the input of an alarm block as generally described in section "Example 1: To Wire an Alarm" on page 224.

CTACH CT ALARM Mo 0 L3 R/O
]

ACKNOWLE TG
CHROHLEDGE YES 1 Acknowledge all CT alarms.
CTHYS CT RLARM c To help prevent active/inactive alarm conditions due to electrical Conf RIW
HYSTERESIS noise. The alarm conditions moving from active to inactive are
evaluated using a hysteresis value as a percentage of the CT Range
(0...5%).

Default: 2%
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Configuration Level

Loop List (LOOP)

For a further explanation of the way in which the loop operates and further

descriptions of parameters please refer to "Control" on page 286.

This list contains eight sub-lists: Main (rnF“ ”), Configuration ([FE), Setpoint (EP),
Feedforward (FF), Autotune (AEwun), PID (P! d), output (OP), Diagnostics (d! ALD).

Access to the Loop parameter list is summarized below. The full Navigation Diagram

is shown in section "Navigation Diagram" on page 93.
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Loop - Main Sub-list

The main sub-list defines how the control loop behaves under different modes.

Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
-M AuTC-rANGAL |Auko 0 Select automatic (closed loop) control. L3 R/O
CELECT
SELED mAn 1 Select manual operation (output power adjusted by the user).
Default: Manual
R-L REMOTE-LOCAL |Loc 1 Local Setpoint. L3 R/O
SELELT In Auto mode, the loop uses one of its local setpoints (SP1/SP2) which is
alterable via the front panel or over comms.
Default: Local
rEm 0 Remote Setpoint. This selects the remote setpoint source.
This mode is commonly used, for example, in a cascade topology or with
a multi-zone furnace.
Although this parameter is used to select the remote setpoint, it will not
necessarily become active. The RSP_En input must be true and the RSP
must have a good status before it will become active. If either of these
conditions are not met, the loop will fallback to using the local setpoint.
MODE LOOP MOIE Reports the currently active operating mode. R/O
The loop has a number of possible operating modes which can be
selected by the application. It is possible for the application to request
several modes at once, so the active mode is determined by a priority
model, whereby the mode with the highest priority wins. The modes
shown below are listed in their priority order.
Hold |o Hold.
Priority 0: The controller Working Output will be maintained at its current
value.
ErAck |1 Track.
Priority 1: The controller output will follow the track output parameter. The
track output can either be a constant value or be derived from an external
source (e.g. an analog input).
FamAn |2 Forced Manual.
Priority 2: This mode behaves in the same way as Manual but it indicates
that Auto mode cannot currently be selected.
This mode is selected if the PV status is not good (e.g. sensor break) and,
optionally, if a process alarm has triggered. When transferring to Forced
Manual from Auto mode, the output will go to the Fallback Value (unless
the hold action has been selected). Transferring to Forced Manual from
any other mode will always be bumpless.
This is used in a number conditions, further described in "Operating
Modes" on page 302.
mAn 3 Manual.
Priority 3: In manual mode, the controller passes authority over the output
to the operator. The output is alterable via the HMI or over comms.
EunE |24 Tune.
Priority 4: This mode indicates that the autotuner is running and has
authority over the output.
ARuka |5 Auto mode.
Priority 5 (lowest): In Auto mode, the automatic control algorithm has
authority over the output.
SR.SREC SETPOINT Indicates the currently active setpoint source. L3 R/O
crn IEU‘
POLRCE Floc 0 Forced local setpoint. The setpoint has fallen back to the local source
because the remote setpoint is not being accessed correctly.
TEm 1 The setpoint is derived from a remote source.
Loc 2 The setpoint is derived locally.
Py PROCESS The process variable. This is typically wired from an analog input. R/W
VARIABLE
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
TGTSP TRRGET Adjust and display the current target setpoint. The target setpoint is the L3 R/O
SETPDINT value before rate limiting.
WoP WORHING Displays the current working setpoint. This setpoint may be derived froma | R/O
SETPOINT number of sources depending on the application. Examples are from the
programmer function block or a remote setpoint source.
wouT WORHING The current output demand in %. R/O
ouTPuUT
HOLT outPuT Moz | OFF 0 When on is selected the controller output will maintain its current value. L3 RIW
On 1
TRACH outPut TRACk | OFF 0 Used to select Track mode. In this mode, the controller output will follow | R/O
On 1 the Track Output value. The Track output may be a constant value or
come from an external source (e.g. an analog input). Track has priority 1
and so overrides all other modes apart from HOLD.
AN ORCET OFF 0 When On is selected this mode behaves in the same way as Manual but | R/O
MANURL 0n 1 whilst active it indicates that Auto cannot currently be selected.
When transferring to this mode from Auto, and this input is asserted, the
output will jump to the Fallback Value.
This input can be wired to alarms or digital inputs and used during
abnormal process conditions.
This mode has priority 2 and so will override all modes, except for Hold
and Track.
When any of the above modes are selected they will be indicated by the
MOIE parameter above.
IHOLD INTEGRAL Mo 0 L3 RIW
HOLT u - - -
ES 1 If asserted the integral component of the PID calculation will be frozen.
INT.BAL INTEGRAL Mo 0 This is a feature included in the controller which is not accessible via the | Available in
BRLANCE YEG 1 HMI but is available in iTools and is, therefore, included here. iTools only
This rising edge-triggered input can be used to force an integral balance.
This recalculates the integral term in the controller so that the previous
output is maintained, balancing out any change in the other terms.
This can be used to minimize bumps in output when it is known that, for
example, an artificial step change in PV will occur. For example, a
compensation factor has just changed in an oxygen probe calculation.
The integral balance is intended to prevent any proportional or derivative
kick, instead allowing the output to be smoothly adjusted under integral
action.
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Configuration Sub-List

The configuration sub-list defines control type and how certain parameters behave
for particular conditions. These parameters are unlikely to require changing once the

application has been configured.

Parameter |Parameter |Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
HERAT.T CH1 ControL [P d 2 PID Proportional, Integral, derivative, full three term control. Conf RIW
TVPE Default: PID L3 RIO
UPu 3 Valve position unbounded (no feedback potentiometer is required).
OFF 0 |Control loop channel inoperative.
OnOF 1 On Off control.
CooLT CHe control (P d 2 PID Proportional, Integral, derivative, full three term control. Conf RIW
TYP
£ UPu 3 | Valve position unbounded (no feedback potentiometer is required). L3 R/O
OFF 0 |Control loop channel inoperative.
Default: Off
OnOF 1 On Off control
RCTN CONTROL TEY 0 Reverse acting. Output decreases as PV increases. This is the normal setting | Conf R/W
RCTION for heating processes. Not applicable to on/off control. L3 R/O
Default: Reverse
dr 1 Direct acting. Output increases as PV increases.
LTvP ErRIvATIVE | PU 0 Only changes in PV cause a derivative output. Conf R/IW
THPE Generally used for process systems particularly using valve control where it | L3 R/O
reduces wear on valve mechanics. Not applicable to on/off control.
Default: PV
Err 1 Changes to either PV or SP will cause a derivative output.
The derivative term will responds to the rate of change of the difference
between PV and the setpoint. Not applicable to on/off control.
PRUNT PROPORTIONA |EnD 0 The proportional band is set in engineering (PV) units. For example, degrees | Conf R/W
L BAND UNITS C. L3 R/O
Default: Eng
PErc 1 The proportional band is set in percent of loop span (RangeHigh minus
RangeLow).
RECV M RECOVERY This parameter configures the loop recovery strategy. This strategy is Conf R/IW
MODE followed in the following circumstances: L3 R/W
® Upon instrument start-up, after a power cycle or power outage.
®  Upon exit from Instrument Configuration or Standby conditions.
®  Upon exit from Forced Manual (F.MAN) mode to a lower priority
mode (e.g. when the PV recovers from a bad status or an alarm
condition goes away).
LASE 0 Last Mode with Last Output.
The loop will assume the last mode with the last output value.
Default: Last
mAn 1 Manual Mode with Fallback Output.
The loop will assume MANUAL mode with the fallback output value, unless
exiting from Forced Manual (F_MAN) in which case the current output will be
maintained.

119

HAO032842ENG Issue 5




Configuration Level

EPC3016, EPC3008, EPC3004

Parameter
Mnemonic

Parameter
Name

Press to select in turn

Value

Press

Description

or to change values (if read/write, R/W)

Access

BRETX

PvBAT
TRANGFER
TYPE

If the PV goes ‘bad’ (e.g. due to a sensor break) this parameter configures the
type of transfer to Forced Manual (F_Man).

Note that this is only followed if transitioning to F_Man from Auto.
Transitioning from any other mode will always be bumpless and transitioning
due to the F_Man input being asserted will always go to the Fallback Value.

FALL

The FallbackValue will be applied to the output.
Default: Fall

Hol d

The last good output will be applied. This will be an output value from
approximately 1 second before the transition.

Conf RIW
L3 R/W

Type of auto/manual transfer

krAc

The Manual Output will track the Working Output while the mode is not
MANUAL. This helps to ensure a bumpless transfer when the mode does go
into MANUAL.

Default: Trac

SEEP

The Manual Output will be set to the Manual Step Value while the mode is not
MANUAL.

LASE

The Manual Output will remain at the last value used.

Conf RIW
L3 R/W

Used to set the access level at which the AutoMan parameter can be
changed from the HMI. It is often used to help prevent unauthorized use of
manual mode.

LEu!

Auto/manual select is available in level 1.
Default: Levl

LEud

Auto/manual select is available in level 2.

LEu3

Auto/manual select is available in level 3.

Conf RIW
L3 R/W

This sets the access level at which the setpoint can be altered from the HMI.
It is often used to help prevent unauthorized changing of setpoints.

LEu!

Target setpoint is available in level 1.
Default: Levl

LEuC

Target setpoint is available in level 2.

LEud

Target setpoint is available in level 3.

Conf RIW
L3 R/W

This parameter sets the access level at which the manual output can be
changed from the home screen.

LEu!

Manual output can be changed in level 1.
Default: Levl

LEud

Manual output can be changed in level 2.

LEu3

Manual output can be changed in level 3.

Conf RIW
L3 R/W
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Setpoint Sub-list

The setpoint sub-list defines setpoint parameters such as limits, rates of change,
trims and tracking strategies.

Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
ANGHI RANGE HIGH Range high limit. Selectable between the high limit of the selected Conf RW
input type to the ‘Range Low’ limit parameter. L3 RO
Default: 1372.0
RNGLD RANGE LOW Range low limit. Selectable between the low limit of the selected input | Conf RW
type to the ‘Range High’ limit parameter. L3 RO
SPHI SETPOINT HIGH Maximum allowable setpoint setting. Range is between ‘Range High’ | Conf RW
LIMIT limit and ‘Range Low’ limit. L3 RW
Default: 1372.0
SPLO SETPOINT LOW Minimum allowable setpoint setting. Range is between ‘Range High’ | Conf RW
LIMIT limit and ‘Range Low’ limit. L3 RW
SPSEL SETPOINT 5P Select setpoint 1. Conf RW
SELELT Default: SP1 L3 RW
SP2 Select setpoint 2.
SP 1 SETPOINT The current value of setpoint 1. Range from Low to high setpoint Conf RW
SP2 SETPOINT 2 The current value of setpoint 2. Range from Low to high setpoint Conf RW
limits. L3 RW
PSR PSP select OFF Program setpoint not selected. Not available on
On Program setpoint selected. HMI
PSP Program The current value of the programmer setpoint. Not available on
Setpoint HMI
RSP.T REMOT This parameter configures the remote setpoint topology.
SETROINT TYPE - - :
SEEP The remote setpoint (RSP) is used as a setpoint for the control
algorithm. If required, a local trim can be applied.
Default: Setp
Erim The local setpoint (SP1/SP2) is used as the setpoint for the control
algorithm. The remote setpoint (RSP) acts as a remote trim on this
local setpoint.
RSPHI RSP HIGH LIMIT Sets the maximum range limit for the remote setpoint. Conf RW
Default: 1572.0 L3 RW
RSPLD RSP LOW LIMIT Sets the minimum range limit for the remote setpoint.
Default: -1572.0
RSPEN REMOTE On This input is used to enable the remote setpoint (RSP). The remote Conf RW
SETPOINT setpoint cannot become active unless this input is asserted. L3 RW
ENABLE This is typically used in a cascade arrangement and allows the master
to signal to the slave that it is providing a valid output. l.e. the master
controller's Loop.Diagnostics.MasterReady parameter should be
wired into here.
OFF Disable the remote setpoint.
RSP REMOTE The remote setpoint (RSP) is typically used in a cascade control Conf RW
SETPOINT arrangement or in a multi-zone process, where a master controlleris || 3 pyy
transmitting a setpoint to the slave.
For the remote setpoint to become active, the RSP status must be
good, the RSP_En input must be true and RemLocal must be set to
Remote.
The RSP can either be used as a setpoint itself (with a local trim if
required) or as a remote trim on a local setpoint.
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
THRMHI SETPODINT TRIM Local setpoint trim upper limit. Lower range limit is set by the TRMLD. | Conf RW
HIGH L3 RW
TRMLD SETPDINT TRIM Local setpoint trim lower limit. Upper range limit is set by the TRMHI
LOW
TRIM SETPOINT TRIM To adjust the value by which the setpoint is being trimmed between Conf RW
TRMHI and TRMLD L3 RW
RTUNT SeTPoINT RATE |PSEC 0 Set the setpoint rate limit to units per second, units per minute or units | Conf RW
LIMIT UNITS P per hour. L3 RW
mon 1
Default: P.Sec
Phr 2
SPUR seTPoINT RATE | OFF. 0 Limits the rate at which the setpoint can increase when setpoint ramp | Conf R/W
P 0.1to full rate is used. OFF means no rate limit is applied. L3 R/W
range Default: Off
SP.IWN SETPOINT RATE | DOFF. 0 Limits the rate at which the setpoint can decrease when setpoint ramp | Conf R/W
IowN 0.1 to full rate is used. OFF means no rate limit is applied. L3 R/W
range Default: Off
The next three parameters are only shown if either of the setpoint rate
limit parameters above are set to a value.
RTIIS SETPOINT RATE |flo 0 Setpoint rate limit enabled. Conf RIW
LIMIT DISHBLE y - - — L3 RIW
ES 1 Disable setpoint rate limit.
RT.INE RATE LIMIT No' 0 Indicates that the working setpoint has reached the target setpoint. If | R/O
IONE YES 1 the setpoint is subsequently changed it will ramp at the set rate until
the new value is reached.
RT5D RRTE LIMIT When the setpoint is being rate limited and servo-to-PV is enabled, Conf RIW
SERVD TO Py changing the target SP will cause the working SP to servo (step) to L3 R/W
the current PV before ramping to the new target. This feature is only
applied to SP1 and SP2 and not to the program or remote setpoints.
OFF 0 |Disabled.
n e selected setpoint will servo to the current value of the PV.
a 1 |The selected setpoint will to th t value of the PV.
TRHPY 5P TRACKS Py |OFF 0 No setpoint tracking when in manual. Conf RIW
IN MANURAL - —
e On 1 When the controller is operating in manual mode the currently L3RW
selected SP (SP1 or SP2) tracks the PV. When the controller resumes
automatic control there will be no step change in the working SP.
Manual tracking does not apply to the remote setpoint or programmer
setpoint.
TRPRG 5P TRACKS OFF 0 No setpoint tracking of the programmer. Conf R/W
PROGRAM - - -
o On 1 SP1/SP2 tracks the programmer setpoint while the program is L3 R/W
running, so that there will no step change in the Working SP when the
program ends and the programmer is reset. This is sometimes
referred to as ‘Program Tracking'.
TRRSP sp TRACKS RSP | On 1 When the remote setpoint is selected SP1/SP2 tracks the remote Conf RIW
IN REMOTE setpoint, so that there will be no step change in the Working SP when || 3 gy
transitioning to the local setpoint source. The selected setpoint
returns to its set value at the rate set by the 5P.UP and 5P IhiN
parameters.
OFF 0 |Disabled.
SF.BAL S CHANGE When enabled, this causes the control algorithm to perform an Conf R/W
INTEGRAL integral balance whenever the target setpoint is changed. It only L3 R/IW
BRLANCE applies when the local setpoint is in use. The effect of this option is to
suppress proportional and derivative kicks whenever the setpoint
changes, so that the output moves smoothly to its new value under
integral action. This option is similar to having both proportional and
derivative terms act on PV only, and not error.
OFF 0 |Disabled.
On 1 Enable. To suppress proportional and derivative kick.
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Parameter | Parameter Value Description Access

Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

BackCalcPV | Back-calculated This output is the back-calculated PV. It is the value of PV minus the | Not available on
PV setpoint trim. HMI

This is typically wired to the PV input of a setpoint programmer. Wiring
this input, rather than the PV itself, helps to ensure that the holdback
feature can take account of any setpoint trim that may be applied and
also allows setpoint programs to start smoothly with the working
setpoint equal to the PV, if configured.

BackCalcSP | Back-calculated This output is the back-calculated SP. It is the working setpoint minus | Not available on
SP the setpoint trim. HMI

This is typically wired to the servo input of a setpoint programmer, so
that it can start smoothly without bumping the working setpoint, if
configured.

Setpoint Limits

The figure below shows a pictorial overview of setpoint limits.
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Span is taken to be the value given by Range High Limit - Range Low Limit.

Note: Whilstitis possible to set the RSP Limits outside the Range Limits, the RSP
value will still be clipped to the Range Limits.
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Feedforward Sub-list

Feedforward is described in "Feedforward" on page 295. This list defines the strategy

to be adopted for a particular application.

Parameter | Parameter Value Description Access
Mnemonic | Name
Press to selectin turn | Press or to change values (if read/write, R/W)
F.TYPE FECIFORWART | OFF 0 No signal fed forward. Conf R/IW
TVPE
SP 1 The working setpoint is used as the input to the feedfoward compensator.
Py 2 The PV is used as the input to the feedfoward compensator. This is
sometimes used as an alternative to 'Delta-T' control.
[Em 3 The remote Disturbance Variable (DV) is used as the input to the
feedfoward compensator. This is usually a secondary process variable
that can be used to head-off disturbances in the PV before they have a
chance to occur.
Faor FeecrrorwArs |00 Feedforward compensator output in percent. R/O
CONTRIBUTION
The following parameters are available if F.Type is not set to OFF
F.OARIN COMPENSRTOR 1000 Defines the gain of the feedforward value, the feed forward value is L3 RIW
GARIN multiplied by the gain.
Default: 1.0
F.BIRS comPensrTor |00 The feedforward compensator bias/offset. This value is added to the L3 RIW
OFFSET feedforward input. Note that the bias is applied after the gain.
FLERT LERT TIME 0 The feedforward compensator lead time constant in seconds can be used | L3 R/W
CONGTANT to ‘'speed-up' the feedforward action.
Set to 0 to disable the lead component. In general, the lead component
should not be used on its own without any lag.
The lead and lag time constants allow dynamic compensation of the
feedforward signal. The values are usually determined by characterizing
the effect of the input on the process (e.g. by a bump test).
In the case of a Disturbance Variable, the values are chosen so that the
disturbance and the correction 'arrive' at the process variable at the same
instant, thereby minimizing any perturbation.
As a rule of thumb, the lead time should be set equal to the lag between
the controller output and the PV, while the lag time should be set equal to
the lag between the DV and the PV.
FLAG LAG TIME 0 The feedforward compensator lag time constant can be used to slow L3 RIW
CONGTANT down the feedforward action.
Set to 0 to disable the lag component.
The lead and lag time constants allow dynamic compensation of the
feedforward signal. The values are usually determined by characterizing
the effect of the input on the process (e.g. by a bump test).
In the case of a Disturbance Variable, the values are chosen so that the
disturbance and the correction 'arrive’ at the process variable at the same
instant, thereby minimizing any perturbation.
As a rule of thumb, the lead time should be set equal to the lag between
the controller output and the PV, while the lag time should be set equal to
the lag between the DV and the PV.
FHI FEEIFORWART | +-2000 The maximum allowed value of feedforward output. L3 RIW
HIGH LINIT % This limit is applied to the feedforward output prior to it being added to the
PID output.
Default: 200.0%
FLO FecTrorwARs | +-2000 The minimum allowed value of feedforward output. L3 R/W
LOW LINIT % This limit is applied to the feedforward output prior to it being added to the
PID output.
Default: -200%
FHOLT HOLD Mo I When true, the feedforward output will maintain its current value. This can | L3 R/W
FEETFORWART YEG ] be used to temporarily halt feedforward action.
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Parameter | Parameter Value Description Access
Mnemonic | Name

Press to selectin turn | Press or to change values (if read/write, R/W)

FRTREM PIT TRIM 0 The PID trim limit limits the effect of the PID output. L3 RIW
LInIT Range The implementation of Feedforward allows the Feedforward component to
0.0to make the dominant contribution to the control output. The PID contribution
400.0 can then be used as a trim on the Feedforward value. This arrangement is

sometimes known as "Feedforward with Feedback Trim".

This parameter defines symmetrical limits (expressed as a percentage of
output) around the PID output, to limit the magnitude of the PID
contribution.

If it is required to allow PID contribution to dominate, set a large value for
this parameter (400.0).

Default: 400.0

If F.type is set to Remote the following additional parameter is available

g TISTURBANCE  |On The remote Disturbance Variable is typically a secondary measured L3 R/IW
VARIHELE process variable. This is usually a secondary process variable that can be
used to head-off disturbances in the PV before they have a chance to
occur.
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Autotune Sub-list

Autotune is used to automatically tune the PID loop to match the characteristics of
the process. See also "Autotuning” on page 309.

Parameter | Parameter Name |Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
TUNE RUTOTUNE OFF 0 Autotune not enabled or abort an autotune. L3 RIW
On 1 Enable autotune.
THI RUTOTUNE MAXIMUM | =100 to To set a maximum limit on the output during tuning. L3 R/IW
ouTRuT +100% Default: 100
Lo RUTOTUNE MINIMUM | -100 to To set a minimum limit on the output during tuning. L3 R/IW
ouTPUT +100% Default: -100
TCHE CHE TUNE TYPE Configures which experiment will be used to determine the
relationship between channel 1 and channel 2 proportional bands.
Skd 0 Standard. Tunes the ch2 proportional band using the standard
relative ch2 tuning algorithm.
Default: Std
RLE 1 Alternative relative ch2 tuning.

Uses a model-based tuning algorithm that has been shown to give
enhanced results with higher-order, low-loss plants. In particular, it
performs well with heavily-lagged temperature processes.

OFF 2 Do not try to determine the relative gain.

This option can be used to help prevent the autotune trying to
determine the ch2 proportional band. Instead, it will maintain the
existing ratio between the ch1 and ch2 proportional bands.

In general, this option is not recommended unless there is a known
reason to select it (e.g. the relative gain is already known and the
tuner gives an incorrect value).

TALGO TUNE RLGORITHM This parameter reports which autotuning algorithm is available for the | R/O
current control configuration. The appropriate tuning algorithm is
autotmatically determined.

See also "Autotuning" on page 309 for further information on self

tuning.
nonE 0 There is no autotuner available for the current control configuration.
Pi d 1 The standard autotuner based on a modified relay method. It requires

two cycles to complete (not including the relative ch2 tune).

This is used for PID-only configurations and where there is no output
rate limiting configured.

Four 2 This algorithm uses the same modified relay method but uses a more
complex analysis based on the work of Joseph Fourier. It requires
three cycles to complete (not including the relative ch2 tune).

This algorithm is used for VP or mixed channel configurations and is
also used whenever there is an output rate limit set.
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Parameter | Parameter Name | Value Description Access
Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

T5TA RUTOTUNE S5TRTUS This parameter displays the current state of the autotune. R/O

OFF 0 Unavailable.

rdvY 1 Ready to run an autotune.

kr G 2 Triggered.

An autotune has been triggered but a higher priority mode is
preventing it from starting. When the higher priority mode is no longer
active the tune will start.

Tun 3 Running.

The autotuner is running and currently has authority over the
controller outputs.

donE |4 Complete.

The autotune successfully completed and has updated the tuneset
parameters.

Rbor

EOuk 6 Time Out.

If any stage of the autotune sequence exceeds two hours in duration,
the sequence will timeout and be aborted. It could be due to the loop
being open or not responding to the demands from the controller.
Very heavily lagged systems may produce a timeout if the cooling
rate is very slow.

(&)]

Aborted. Autotune aborted.

The Stage Time parameter counts up the time in each stage.

OFLw 7 Overflow.

A buffer overflow occurred while collecting process data. Contact your
supplier for support.

STRGE STRGE OF This reports the stage of the current autotuning sequence. R/O
AUTOTUN ,
WTOTUNE JdLlE o Idle. Not autotuning
mon 1 Monitor. The process is being monitored. This stage lasts one minute.

The setpoint can be changed during this stage.

lm E

Initial. An initial oscillation is being established.

Max. Maximum output applied.

Min. Minimum output applied.

R2G.
Relative channel 2 gain test is running.

=
[u]
al |l w| N

If the calculated proportional band ratio is outside the range 0.1 and
10.0, The Ch1/Ch2 Proportional Band ratio will be clipped to these
limits but all other PID parameters are updated.

R2G limit may occur if the gain difference between heating and
cooling is too large. This could also occur if the controller is
configured for heat/cool but the cooling medium is turned off or not
working correctly. It could similarly occur if the cooling medium is on
but heating is off or not working correctly.

Pd 6 PD Control. The autotuner is trying to control to setpoint and is
examining the response.

RALS |7 Analysis. The autotuner is calculating the new tuning parameters.

[Ex]
-

[my]
-~
-

£ ELAPSED IN The time elapsed in the current autotune stage. This is reset each
STAGE time the autotuner advances a stage. If this exceeds two hours, a
timeout will occur.
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PID Sub-list

The PID is used to display and set the current PID values. See also "PID Control" on

page 287.
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
5.5CH GHIN Gain scheduling is provided so that processes which change their Conf R/IW
SCHEDULER characteristics can be controlled. For example, in some temperature
TVPE processes, the dynamical response may be very different at low
temperatures from that at high temperatures.
Gain Scheduling typically uses one of the loop's parameters to select
the active PID set -- this parameter is known as the scheduling variable
(SV). Two sets are available as standard and a boundary is provided
which defines the switching point.
The number of sets, and hence the number of boundaries, has been
increased from 2 to 8 in firmware versions V3.01 and above.
OFF 0 Gain scheduling not active.
SEE 1 The PID set can be selected by the operator.
It is possible to use soft wiring to control the selection of the gain sets.
This could be linked to the programmer segment, changing the PID
settings for individual segments or it could be wired to a digital input so
that the working PID set can be set remotely.
Py 2 The transfer between one set and the next depends on the value of the
process variable.
SP 3 The transfer between one set and the next depends on the value of the
working setpoint.
oP 4 The transfer between one set and the next depends on the value of the
output.
dEU 5 The transfer between one set and the next depends on the value of the
difference between the SP and PV.
modE 6 This parameter selects set 2 when the remote setpoint is active, and
set 1 when the local setpoint is active.
NGET NUMBER O -8 Number of enabled tunesets. This is fixed at 2 unless the 8 gain set L3 RIW
GETS feature has been ordered or unlocked using feature security.
SET ACTIVE Tune | SEE 0 This shows the set being tuned and is displayed if g.sch = SET, PV, SP, | L3 RIW
crT
GET CEED 1 OP or dev.
SEE3 2
SEEY 3
SEES 4
SEER 5
GEET 6
SEEB 7
NI TUNE SET ] Sets the level at which PID set 1 changes to PID Set 2. This only L3 RIW
SWITCHING applies when the schedule type = PV, SP, OP, dev.
POINT 1 The gain scheduler compares the scheduling variable against the
specified boundary.
If the scheduling variable is below the boundary then Set 1 is active. If
above the boundary then Set 2 is active and so on.
See also section "Gain scheduling” on page 292.
Default: 0.0
mIe TUNE SET 0o Sets the level at which PID set 2 changes to PID set 3. L3 R/W
SWITCHING
POINT £
If 8 sets are available up to 8 boundaries are shown as BND.3 to BND.8. L3 R/W
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Parameter | Parameter Value Description Access

Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

LAHYS SWITCHING [ This specifies the amount of hysteresis around the gain scheduling L3 RIW
HYGTERESIS boundary. This is used to avoid continuous switching as the scheduling

variable passes through the boundary.

PEH CHY 2if0 The proportional band for channel 1. This may be in % or engineering | L3 R/W
PROPORTIONAL units as set by the parameter PB.UNT. These
nnl Default: 20.0% parameters are

FRE CH2 It The proportional band for channel 2. This may be in % or engineering L::;F:I;yeadmon the
PROPORT IONAL units as set by the parameter PB.UNT. gain.
AN scheduling is off.

el Default: 20.0%

I nTesRAL TIve | 360 The integral time in seconds for channel 1. Set to 0 to disable integral

action.
Default: 360 seconds

I BERIVATIVE B0 The derivative time in seconds for channel 1. Set to 0 to disable

TIME derivative action.
Default: 60 seconds

CHH CUTIACK HIGH |Auto 0 Defines a High Cutback threshold in the same units as the proportional
THRESHOLT band (either engineering units or percent of span, depending on

configuration).

ChL cutIAck Low |Auto 0 Defines a Low Cutback threshold in the same units as the proportional
THRESHOL D band (either engineering units or percent of span, depending on

configuration).
MR MAN RESET 0.0to Manual reset. This parameter only appears if the control algorithm is L3 RIW
100.0% PID or VPU, AND the integral time is set to 0 (Off). It is used to
(heat only) manually adjust the output power to offset for any difference between
-100.0 to SP and PV. See also "Manual Reset (PD Control)" on page 290.
100.0%
(heat/cool)
OPHI OUTPUT HIGH +100.0% to Gain scheduled output upper limit. L3 RIW
OPLO Default: 100
OPLD OUTPUT LOW -100.0% Gain scheduled output lower limit. L3 RIW
and OPHI Default: -100

HYGH CH 1 ONJOFF OFF 0 This parameter is only available if channel 1(heat) is configured for L3 RIW
HYGTERESIS 1 to 99999 On/OFF control. It sets the hysteresis between the output being on and

the output being off.
Default: 10

HYG.C CH 2 ON/OFF OFF 0 This parameter is only available if channel 2 (cool) is configured for L3 RIW
HYGQTERESIS 1 to 99999 On/OFF control. It sets the hysteresis between the output being on and

the output being off.
Default: 10

FRAH CH Y 2ob The proportional band for channel 1, for tuneset 2. L3 RIW
PROPORTIONAL This may be in % or engineering units as set by the parameter
BANT 2 PB.UNT.

Default: 20.0%

PI2E CHE I HH The proportional band for channel 2, for tuneset 2. L3 RIW
PROPORTIONAL This may be in % or engineering units as set by the parameter
BANT 2 PB.UNT.

Default: 20.0%

Tie nTesRAL Tive | 360 The integral time in seconds for tuneset 2. Set to 0 to disable integral | L3 R/W
c action.

Default: 360 seconds

e BERIVATIVE B0 The derivative time in seconds for tuneset 2. Set to 0 to disable L3 R/IW
TIME 2 derivative action.

Default: 60 seconds

CBHe CuTIACK HIGH |Auto 0 Defines a High Cutback threshold, for tuneset 2, in the same units as | L3 R/W

THREGHOLT 2 the proportional band (either engineering units or percent of span,

depending on configuration).
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
Che cutIACk oW |Auto 0 Defines a Low Cutback threshold, for tuneset 2, in the same units as | L3 R/W
THRESHOLT 2 the proportional band (either engineering units or percent of span,
depending on configuration).
MRC MAN RESET 2 0.0to Manual reset for tuneset 2. This parameter only appears if the control | L3 R/W
100.0% algorithm is PID or VPU, AND the integral time is set to 0 (Off). It is
(heat only) used to manually adjust the output power to offset any for any
-100.0 to difference between SP and PV. See also "Manual Reset (PD Control)"
100.0% on page 290.
(heat/cool)
OPHIZ ouTPuT HIGH 2| 100D Gain scheduled output upper limit for tuneset 2. Range between L3 RIW
+100.0% to OP.LO 2.
oPLOe outeuT Low 2 |- 1000 Gain scheduled output lower limit for tuneset 2. Range between L3 RIW
-100.0% and OP.HI 2.
HYGAH CH1 ON/OFF OFF 0 | On-Off Hysteresis for channel 1/heat, for tuneset 2.
HYSTERESIS € 11 10 99999 This is set in the units of the PV. It defines the point below setpoint
where the channel 1 output will turn on. The output will turn off when
the PV is at setpoint.
The hysteresis is used to minimize the chattering of the output at the
control setpoint. If the hysteresis is set to 0 then even the smallest
change in the PV, when at setpoint, will cause the output to switch. The
hysteresis should be set to a value which provides an acceptable life
for the output contacts, but which does not cause unacceptable
oscillations in the PV.
If this performance is unacceptable, it is recommended that PID control
with a time proportioning output is used.
Default: 10
HY52.C CH & ON/OFF OFF 0 On-Off Hysteresis for channel 2/cool, for tuneset 2. L3 RIW
HYSTERESIS € 11 19 99999 This parameter is only available if channel 2 (cool) is configured for

On/OFF control. It sets a second value of the hysteresis, for tuneset 2,
between the output being on and the output being off.

The comments above are also applicable to this parameter.
Default: 10

Parameters from PB2.H to HYS2.C above are repeated for every set configured. That is PB3.H to PB8.H and HYS3.C to

HYS8.C.

A further description of the above parameters is given in "Control” on page 286.
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OP Sub-list

The output sub-list is used to display and set the output parameters. For further
descriptions of parameters see "Control" on page 286.

Parameter | Parameter Value Description Access
Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

FLBHY FALLBACK 00% The Fallback Output Value is used in a number of circumstances: Conf R/IW

FUITE T e

OUTPUT ¥RLUE ® |fthe PV status goes bad (e.g. sensor break), the loop will

enter Forced Manual mode (F_Man) with either the fallback
value or the last good output. This depends on the
configured PV Bad Transfer type.

®  If Forced Manual (F_Man) mode is actived by an external
signal (e.g. a process alarm) then the fallback output value is
always applied.

®  Ifthe Recovery Mode is configured as
'ManualModeFallbackOP', then the controller will always
start up in Manual mode with the fallback output value. This
is also true when exiting Instrument Config or Standby
modes.

CUTHI cutPut HIGH | 1000%to Maximum output power delivered by channels 1 and 2. L3 RIW

LInIt - 1000% By reducing the high power limit, it is possible to reduce the rate of
change of the process, however, care should be taken as reducing the
power limit will reduce the controllers ability to react to disturbances.

Range between Output Lo and 100.0%.
This parameter does not affect the Fallback Value being achieved in
Manual mode.
Default: 100
ouTLD cutPut Low |- 1000% Minimum (or maximum negative) output power delivered by channels 1 | L3 R/W
LIMIT to and 2. Range between Output Hi and —100.0%.
00 0o Default: 0
HOUT CHANNEL 1 00 to The current value of channel 1 output demand. Channel 1 (Heat) R/O
ouTRUT 100 0% output.
The Ch1 output is the positive power values (0 to Output Hi) used by
the heat output. Typically this is wired to the control output (time
proportioning or DC output). Range between Output Hi and Output Lo.
C.ouT CHRNNEL & -00 to The current value of channel 2 output demand. The Ch2 output is R/O. Shown only
ouTPuT - 1000% negative portion of the control output (O — Output Lo) for heat/cool if Channel 2 is
applications. It is inverted to be a positive number so that it can be configured
wired into one of the outputs (time proportioning or DC outputs). Range
between Output Hi and Output Lo.
MAN.GP MANUAL 00 to The output value when in manual or forced manual modes. R/O

outPuT vALuE | 1000%

TRH.OP cutPyt TRACK | - 100D0% This value will be used as the output when in track mode. L3 RIW

VALUE to

100 0%
CHEDB CHANNEL OFF or The Ch1/Ch2 Deadband is a gap in percent between output 1 going off | L3 R/W. Not

DERTBANT 00 tw and output 2 coming on and vice versa. applicable to VPU

100D% For on/off control this is taken as a percentage of the hysteresis. outputs.
oPuP outPyt RATE | OFF Increasing output rate limit %/second. Limits the rate at which the L3 R/W.

LP outp_ut from the PID can change. Qutput rate limit can pe useful in Not applicable to
helping to prevent rapid changes in output from damaging the process |/pyy outputs.
or the heater elements. However, it should be used with care since the
higher setting could significantly affect the process performance.

Range OFF or 0.1%/Sec to display range.
OR.DWN outPyt RATE | OFF Decreasing output rate limit %/second. Comments listed for Output L3 R/IW

I0uN Rate Up apply.
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
ORIIS DIGABLE When an output rate limit has been configured, this input can be used | Conf R/W if
DUTPUT RATE as part of the strategy to temporarily disable rate limiting. OP.UP or
LIMITS . i
LiriLen lr,ﬂ 0 Enable. OP.DWN is
enabled
YES 1 Disable.
WREF PONER OFF 0 Power Feedforward is a feature which monitors the line voltage and Conf R/IW
FEEDFORWART On 1 adjusts the output signal to compensate for fluctuations before they L3 R/O
affect the process temperature. It is assumed that the supply to the N licabl
controller is the same as the supply to the load. otapplicable to
VPU outputs.
C.I3 CHANNEL 2 Ch1/Ch2 De22.0adband is a gap in percent between output 1 going off | L3 R/W.
DEATBANT and output 2 coming on and vice versa. Not applicable to
For on/off control this is taken as a percentage of the hysteresis. VPU outputs.
NLINT NON-LINERR Channel 2 non-linear cooling algorithm. Selects the type of cooling Conf R/W.
COOLING channel characterization to be used. L3 R/O
OFF 0 No non-linear cooling algorithm used. Ch2 output will be linear. Not applicable to
0L 1 Often used in an extruder to provide cooling using oil. VPU outputs.
H2o 2 Often used in an extruder to provide flash cooling using water.
FAn 3 Often used in an extruder to provide on/off cooling using air or an
analog output to a VFD driving fan.
STEPY MANURL STEP If the Manual Transfer type has been configured as 'Step' then this R/O
VALUE value will be applied to the output on the transition from Auto to
Manual.
TTH CHYT VALVE cel The valve travel time in seconds for the channel 1 output. L3 R/W.
TRAVEL TIME This parameter must be set if the Ch1 Control Type is set to VP. Only shown if
The valve travel time is the time taken for the valve to move from Chlis VPU
fully-closed to fully-open. This must be the measured time to move output.
from endstop to endstop. This not necessarily the time printed on the
valve label.
In a Heat/Cool application Channel 1 is the heat valve.
Default: 22.0
[REN CHE VALVE The valve travel time in seconds for the channel 2 output. L3 R/W.
TRAVEL TIME This parameter must be set if the Ch2 Control Type is set to VP. Only shown if
The valve travel time is the time taken for the valve to move from Ch2is VPU
fully-closed to fully-open. output.
This must be the measured time to move from endstop to endstop.
This not necessarily the time printed on the valve label.
In a Heat/Cool application, Channel 2 is the cool valve.
Default: 22.0
ROPHI REMOTE 100 D% Can be used to limit the output of the loop from a remote source or L3 R/IW
DUTPUT HIGH calculation.
LInIT Default: 100.0
ROPLD REMOTE - 1000% Can be used to limit the output of the loop from a remote source or L3 R/IW
OUTPUT LOWER calculation.
LInIT Default: 0.0
ROP.II DISABLE Mo 0 L3 RIW
REMOTE Y - —
A ToHT ES 1 Disable remote output limits.
oo Pu 1
LIMITS
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Diagnostics Sub-list

The diagnostic list contains parameters which may be used for troubleshooting or

may be soft wired as part of a control strategy.

Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
LBRKT LODP BREAK OFF 0 Sets the loop break time. This parameter, along with L.BRK.D, sets | Conf R/W
TIME the condition for loop break detection.
The loop break alarm attempts to detect loss of control in the
control loop by checking the control output, the process value and
its rate of change.
Loop break detection works for all control algorithms: PID, VP and
ON-OFF.
Note: This is not to be confused with load failure and partial load
failure.
LIRHT LOOP BREAK 00 If the controller output is saturated, this is the minimum change in | Conf R/W
DELTR PV PV that the system would expect to see in 2x loop break times.
If the output is saturated and the PV has not moved by this amount
in 2xLoopBreakTime then the loop break alarm will be activated.
Default: 10.0
LBRK LOOP BREAK Mo 0 R/IO
IETECTED Y - —
ES 1 This flag indicates the a loop break has been detected.
Mg enmBE o |OFF 0 Conf RIW
MIET
oIt On 1 Turns on the simulated plant for demonstration purposes.
ey DEVIRTION This is the process deviation (sometimes called error). R/O
It is calculated as PV minus SP. Therefore, a positive deviation
implies that the PV is above Setpoint, while a negative deviation
implies that the PV is below Setpoint.
TGT.OP TARGET OUTPUT The requested control output. This is the output taken before rate | R/O
any limiting.
WOPHI WORKING HIGH This is the resolved upper output limit that is currently in use. Itis | R/O
OUTPUT LIMIT derived from the gain scheduled limit, the remote limits and the
global limits.
WOPLD WORKING LOW This is the resolved lower output limit that is currently in use. Itis | R/O
OUTPUT LIMIT derived from the gain scheduled limit, the remote limits and the
global limits.
PTERM PROPORTIONAL This is the output contribution from the proportional term. This R/O
OUTPUT TERM diagnostic is not available for VP.
LTERM INTEGRAL This is the output contribution from the integral term. This R/O
OUTPUT TERM diagnostic is not available for VP.
LTERM DERIVATIVE This is the output contribution from the derivative term. This R/O
OUTPUT TERM diagnostic is not available for VP.
LIoLT MERSURED LINE This is the line voltage measured by the instrument (in volts). This | R/O
VOLTRGE is the value used for Power Feedforward if enabled.
WHPEH SCHEDULED CH The currently active channel 1 proportional band. R/O
PROP BAND
WPBL SCHEDULED CHE The currently active channel 2 proportional band. R/O
PROPORT IONAL
BANT
Wil SCHEDULED OFF 0 The currently active integral time. R/O
INTERGRAL TERM
Wl SCHEDULED OFF 0 The currently active derivative time R/O
DERIVATIVE
TERM
WLAH SCHEDULED Auto 0 The currently active cutback high threshold. R/O
CUTHACH HIGH
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
WIBL SCHETULED Ruko 0 The currently active cutback low threshold. R/O
CUTHRCH LOW
WMR SCHEDULETD OFF 0 The currently active manual reset value. R/O
MANURL RESET
ATLIM QUTPUT IS Mo 0 R/IO
SATURATED - - -
YES 1 This flag will be asserted whenever the controller output is R/O
saturated (has hit a limit). This may be useful for a cascade
strategy.
INHLD HOLT MODE Mo 0 RIO
RCTIVE - -
YES 1 Hold mode is active. R/O
INTRA TRACK MOIE Mo 0 RIO
RCTIVE - -
YES 1 Track mode is active. R/O
IN MAN MAN DR F_MAN Mo 0 R/O
Ml‘l‘n cr) l'1" m
OOt SELECTED YES 1 Manual or F-mode selected. R/O
INAUT AuTo or F_AUTD (Mo 0 R/IO
Ml‘l‘n cr) l'1" T
OIE SELECTED MyEg 1 Auto mode is selected. R/O
NREM NOT REMOTE Mo 0 RIO
YES 1 When true, this flag indicates that the controller is not ready to R/O
receive a remote setpoint.
Typically this is wired back to the Track output value of a cascade
master, such that the master can track the slave SP if the slave is
switched to local setpoint.
MR MASTER REAZY  |Mlo 0 R/O
YES 1 When true, this flag indicates that the controller is not able to run | R/O
as a cascade master.
Typically this is wired to the RSP_En input of a cascade slave,
such that the slave can control to a local setpoint if the master is
taken out of Auto mode.
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Programmer List (PI'OL0)

In this list you set up the ‘fixed’ programmer conditions which are unlikely to change
from program to program, that is, they are generally set once for a particular process.

The actual creation and editing of programs is done in the PROGRAM SETUP list
which follows this section.

Access to the Programmer and Program Setup parameter list is summarized below.
The full Navigation Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

— 3N

From

; i ProG PSEE
previous list > &> ||" /| ~EBD> || 75
(LDDP) o o s oo
A A\ A v
A v A v

£ ACLS P UM

R ACCES HE ST

RECOV HE TvP

SERVD HB VAL

A 7 RESH | FArP U

/
rean ) meL U )

MAK ES P VD

REVT P END

\—/ Cong

pu [N )

5 TYPE

5P

Note: Program and Segment names b PATE
have been added from firmware R TINE

versions V.3.01 and above. See tables R
below. L PRGN
£ op

» =N >

To next list

(ALm)

For details of the programmer feature see "Programmer” on page 257.

Parameter |Parameter Value Description Access
Mnemonic | Name
Press to selectinturn | Press or to change values (if read/write, R/W)
EACC £3IT ACCESs [LEU 0 This parameter sets the lowest HMI access level in which a program may be | Conf R/W
set up.
LELC 1 Default: Level 2
LEL3 2
COnF 3
RRCCES RUN RCCESS LEU! 0 This parameter sets the lowest HMI access level at which programs can be Conf R/IW
run, held or reset from the front panel.
LEUZ 1 Default: Level 2
LELT 2
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Parameter | Parameter | Value Description Access
Mnemonic |Name
Press to selectinturn | Press or to change values (if read/write, R/W)
RECOY RECOVERY When a program is running and the power to the instrument is interrupted, the | Conf R/W
STRATEGRY status of the program is retained during the power down period. Upon power
being restored the programmer can be configured to recover the program as
listed below.
"AmP Upon recovery the programmer will servo the programmer setpoint to the
current PV and then ramp to the target setpoint at the rate set prior to the
power outage. Then depending on the current segment type, the ramping
behavior to the target setpoint (TSP) will be as follows:
If the segment is a Ramp Rate then the time remaining for the segment will be
recalculated using the rate prior to the power outage.
If the segment is a Ramp Time segment, the calculated ramp rate prior to
power outage will be used.
If the interrupted segment was a dwell, then the ramp rate will be determined
by the previous ramp segment. On achieving the dwell setpoint, the dwell
period will continue.
If there is no previous ramp segment e.g. the interrupted segment is the first
segment of a program, then the dwell will continue at the current programmer
setpoint.
Default: Ramp
IGEE Reset. The process is aborted by resetting the program. All event outputs will
take the reset state.
CONE Continue. The program setpoint returns immediately to its last value prior to
the power interruption or sensor break, then continues to dwell or ramp to the
target setpoint at the ramp rate set for that segment. This may cause full
power to be applied to the process for a short period to heat the process back
to its value prior to the power outage.
SERVD SERVD TD Py The programmer setpoint (PSP) will start at the current level of the process Conf RIW
variable input (PV input).
Default: PV
SP The programmer setpoint (PSP) will start at the setpoint input (SP input).
RRESN RAMP RATE Configures the display resolution of segment ramp rate parameters when Conf RIW
RESQOLUTION read/written via scaled integer comms.
nnnnn No decimal places.
nnnn.N One decimal place.
Default: nnnn.n
alalalalyl Two decimal places.
nnAnn Three decimal places.
nnnnn Four decimal places.
RESN PROGRAM Configures the time resolution of the segment time left and the program time | Conf R/W
RESOLUTION left.
When read/written via scaled integer comms, the time format displayed on the
HMI is shown as:
SEC will be MM:SS.
MIN will be HH:MM.
HOUR will be HHH.H.
SEC Seconds.
Default: Seconds
mi 1 Minutes.
HOur Hours.
MANEY MR EVENTS 0wl Configures the maximum number of events which are available in the Conf R/IW
program.
Default: 1
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Parameter | Parameter | Value Description Access
Mnemonic |Name
Press to selectinturn | Press or to change values (if read/write, R/W)
RENT RESET EVENT This parameter sets which event outputs are to be turned on when the
program is in its reset state. This is a bit field where the decimal value entered
into the HMI converts to binary, as shown in the table below, to determine
which events are turned on.
For example, set the value to 15 to turn on event outputs 1,2, 3,and 4 in reset.
If iTools is used to set the event outputs it is only necessary to tick which
events are to be switched on in a segment, see "Event Outputs" on page 272.
Default: 0 (all off)
MIPRG MAX PROGRAMS Shows the maximum number of programs that can be configured. R/O
This parameter has been added from firmware versions V3.02 and greater.
MISED MAKX SEGMENTS Shows the maximum number of segments that can be configured. The R/O
number includes the End segment.
This parameter has been added from firmware versions V3.02 and greater.
Enable block number
8 7 6 5 4 3 2 1 Value
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 1 1 3
0 0 0 0 0 1 0 0 4
0 0 0 0 0 1 0 1 5
0 0 0 0 0 1 1 0 6
0 0 0 0 0 1 1 1 7
0 0 0 0 1 0 0 0 8
0 0 0 0 1 1 1 1 15
0 0 0 1 1 1 1 1 31
0 0 1 1 1 1 1 1 63
0 1 1 1 1 1 1 1 127
1 1 1 1 1 1 1 1 255
Note: A running program shows further parameters in Operator Levels 1 and 2.
These are shown in sections "Level 1 Programmer Display" on page 82 and "Level 2
Operator Parameters" on page 85.
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Program Setup List (P5SEL)

The Program setup list allows you to set up and edit the profiles of one to ten stored
programs and the profile of the currently running program. The list, therefore, has one
instance and multiple numbered sub lists.

Access to the Program Setup parameter list is summarized in section "Programmer
List (PROG)" on page 135.

See also "Programmer" on page 257 for further details of the programmer feature.

Parameter
Mnemonic

Parameter
Name

Press to select in turn

Value

Press or

Description

to change values (if read/write, R/W)

Access

{10 10

Select the program number to configure or to run. The parameters which
follow apply to the selected program number.

Default: 1

L3 R/IW

This parameter has been added from firmware versions V3.02 and greater.
Itis set up in iTools.

R/O

To set the holdback style.

PIroG 0

Holdback is applied to the whole program.
Default: Programmer

SELm 1

Holdback is applied to every segment.

L3 R/IW

HETY

HOL BACK

TYPE

OFF 0

Holdback is disabled.
This parameter is shown only if Holdback style = PrOG.
Default: Off

Low 1

Holdback is entered when the PV is lower than the Program Setpoint minus
Holdback Value.

H GH 2

Holdback is entered when the PV is greater than the Program Setpoint plus
Holdback Value.

bAnd 3

Holdback is entered when the PV is either greater than the Program Setpoint
plus Holdback Value or lower than the Program Setpoint minus Holdback
Value.

L3 RIW

HBVAL

H

To set the value at which holdback will be entered. This parameter is not
shown if Holdback Type = OFF.

Default: 0.0

L3 RIW

RAMPU

Sets the units for segment ramp rate and ramp time values when
read/written via scaled integer comms.

PSEc 0

The setpoint will ramp at units per second.
Default: Per second

Pml N 1

The setpoint will ramp at units per minute.

PHr 2

The setpoint will ramp at units per hour.

Sets the units for dwell duration values when read/written via scaled integer
comms.

SELS 0

Each dwell period will be in seconds.
Default: Secs

ml N5 1

Each dwell period will be in minutes.

HIS 2

Each dwell period will be in hours.

L3 R/IW

COMNE or |O
1 t0 9999

The program will repeat continuously or for the set number of times.
Default: 1

L3 R/IW
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Parameter
Mnemonic

Press to

Parameter
Name

select in turn

Value

Press or

Description

to change values (if read/write, R/W)

Access

PENT

PROGRAM ENT
TYPE

dwEL

0

At the end of the program the programmer setpoint (PSP) will dwell (remain)
at its current value until manual intervention.

Default: Dwell

I'SEE

At the end of the program the programmer will go into reset state and the
program setpoint will servo to either the PVInput or the SPInput depending
on the ServoTo parameter value

EM Ak

At the end of the program the programmer setpoint (PSP) will dwell at its
current value and the control loop will be placed in Track mode.

L3 RIW

{to S

This shows which segment number is currently running. The controller
supports 24 segments plus an END segment.

R/O

This parameter has been added from firmware versions V.xxx and greater.
Itis set up in iTools.

R/O

End

Program ends.
Default: End

TREE

Ramp to the target value using a configured ramp rate.

k! mE

Ramp to the target value within a configured TimeToTarget value.

dwEL

Dwell at the current programmer setpoint (PSP) for a configured time
duration.

SEEP

Immediate change of the programmer setpoint from the current value to the
target setpoint value (followed by a 1s dwell period to allow event outputs to
be triggered).

CALL

A call segment allows the main program to call another program as a
subroutine. See also C.PRG.N below.

L3 R/IW

ol
[¥x]
a

To set the level which the programmer setpoint (PSP) will reach at the end of
the segment.

Default: 0.0

L3 R/IW

RREATE

This applies if the Segment Type = ‘rAEE' . It sets the ramp rate, in
units/time, at which the programmer setpoint (PSP) is to change to reach the
target setpoint (TSP).

Default: 0.1

L3 RIW

oo:oo

This applies if the Segment Type = ‘£ mE’. 1t sets the ramp time, which is
the time it will take, in the selected segment, for the programmer setpoint
(PSP) to move from the current level to the target setpoint (TSP).

Default: 0

L3 RIW

HEEHH

This applies if the segment type is Dwell. It sets the time for a soak period in
that segment.

Default: 0.0

L3 RIW

c to {0

To select a program number to be run as a subroutine of the current
program. The Call program number will be defaulted to the next higher
program number, for example, when configuring a Call segment in Program
5, the Call Program Number will default to Program 6. Programs can only
call program numbers greater than its own to prevent cyclic calls.

L3 RIW

Er.D

This parameter sets which event outputs are to be turned on in a particular
segment. This is a bit field where the decimal value entered into the HMI
converts to binary, as shown in the table below, to determine which events
are turned on.

For example, set the value to 6 to turn on event outputs 2 and 3 in the
selected segment. If iTools is used to set the event outputs it is only
necessary to tick which events are to be switched on in a segment, see
"Event Outputs" on page 272.

Default: 0 (all off)

L3 R/IW

When a segment has been set up the next segment will be selected and the above parameters will be repeated.
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Configuration Level

Value

15
31

63
127
255

Enable block number

1
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Alarms List (ALm)

See also Chapter "Alarms" on page 245 which describes alarm features.

Access to the Alarms parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header
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The following parameters are available in the Alarms Menu.

Parameter
Mnemonic

Parameter
Description

Press to select in turn

Value

Press

Description

or to change values (if read/write, R/W)

Access

RLARY

&
==
==
™
ol

{tob

Up to 6 alarms may be configured. Select each alarm as required.
The parameters in the following list apply to each alarm number.

L3 R/IW
Conf RIW

ALARM TYPE

OFF

The alarm is disabled.
Default: Off

RBSH

The alarm is triggered when the input value becomes greater than the
threshold.

RBSL

The alarm is triggered when the input becomes less than the threshold

dEUH

The alarm is triggered when the input becomes higher than the reference
by the amount of the deviation.

dEUL

The alarm is triggered when the input becomes lower than the reference
by the amount of the deviation.

dElb

The alarm is triggered when the input differs from the reference by the
amount of the deviation.

rroc

The alarm is triggered when the input changes positively by more than a
specified amount within a specified period (second, minute, hour). It will
remain active until the input value's positive rate of change falls below the
specified rate.

Froc

The alarm is triggered when the input changes negatively by more than a
specified amount within a specified period (second, minute, hour). It will
remain active until the input value's negative rate of change falls below the
specified rate.

d GH

The alarm is triggered when the input is equivalent to a Boolean '1' i.e.
>=0.5.

d OL

The alarm is triggered when the input is equivalent to a Boolean '0' i.e. <
0.5.

L3 R/O
Conf RW

[Ea]
ol
jua]
-

This shows that the alarm is Off, Active, InactiveNotAcked or
ActiveNotAcked.

OFF

No alarm. Always shows ‘Off’ when the alarm is inhibited.

Act

Active. The alarm is still present but has been acknowledged.

1R

Inactive Not Acknowledged means that the alarm trigger source has
returned to a non-alarm state, but the alarm is still active because it has
not been acknowledged. applies to ‘Auto’ and ‘Manual’ latching alarms
only,

RNA

Active not acknowledged means that the source is still active and the
alarm has not been acknowledged.

R/O

The value being monitored.

R/O

For absolute alarms only, this is the trip point for the alarm. For absolute
high alarms, if the input value exceeds the threshold value, then the alarm
becomes active, and remains active until the input falls below the value
(threshold - hysteresis).

For absolute low alarms, if the input falls below the threshold value, then
the alarm becomes active and remains active until the input rises above
(Threshold + Hysteresis).

Default: 1.0

L3 R/W
Conf RIW

HY&T

HH

Hysteresis is the difference between the point at which the alarm switches
‘ON’ and the point at which it switches ‘OFF’. It is used to provide a definite
indication of the alarm condition and to help prevent alarm relay chatter. A
value of 0.0 disables hysteresis.

Default: 0.0
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Parameter | Parameter | Value Description Access
Mnemonic | Description
Press to selectin turn | Press or to change values (if read/write, R/W)
LATCH LATCHING NonE 0 No latching methodology i.e. when the alarm condition is removed the L3 RIW
TYPE alarm will become inactive without being acknowledged. Conf RIW
Default: None
Auto 1 The alarm will remain active until the alarm condition has been removed
and the alarm has been acknowledged. The alarm can be acknowledged
at any time after the alarm has become active.
mAn 2 The alarm will remain active until the alarm condition has been removed
and the alarm has been acknowledged. The alarm can only be
acknowledged after the alarm condition has been removed.
EUnt 3 Same as a non-latching alarm except the alarm is used as a trigger and
therefore will not be announced.
BLOCH BLOCKING OFF 0 Blocking disabled. L3 RIW
ENABLE Default: Off Conf RIW
On 1 Alarms with ‘Block’ set to ‘On’ are inhibited until the monitored value has
entered the working condition after a start-up. This helps to prevent such
alarms from becoming active whilst the process is brought into control. If a
latching alarm is not acknowledged then the alarm is reasserted (not
blocked), unless the alarm threshold or reference value is changed, in
which case the alarm is blocked again.
IELRY IELRY 00 ko Initiates a delay in seconds between the trigger source becoming active, |L3 R/W
99933 and the alarm becoming active. If the trigger source returns to a non alarm
Conf R/IW
state before the delay time has elapsed, then the alarm is not triggered
and the delay timer is reset.
A value of 0 turns off the delay timer.
Default: 0.0.
gut guTRUT OFF 0 Boolean output which is set to '1' when status is not ‘off. R/O
an 1
ACK ACKNDWLEDGE (Mo 0 Not acknowledged. L3 R/W
YES 1 Select YES to acknowledge the alarm. The display then returns to No. Confi R/W
INHIE INHIBIT THE |OFF 0 Alarm not inhibited. L3 RIW
ALARM
- On 1 When ‘Inhibit’ is enabled, the alarm is inhibited and Status is set to ‘Off. If | Conf RIW
the alarm is active when inhibit is enabled, then it becomes inactive until
inhibit is disabled, when its status depends on its configuration. Similarly if
the alarm trigger becomes active when the alarm is inhibited, the alarm
remains ‘off’ until inhibit is disabled, when its status depends on its
configuration.
Default: Off
G.INHB nHIBIT v |OFF 0 When the instrument is in standby mode, the alarm will be inhibited if this | L3 R/W
STANDBY On 1 parameter is On. Conf RIW
Default: Off
REF REFERENCE { For deviation alarms only, this provides a ‘center point’ for the deviation L3 RIW
band. Conf RIW
For ‘deviation high’ alarms, the alarm becomes active if the input rises
above the value (Reference + Deviation) and remains active until the input
falls below (Reference + Deviation - Hysteresis).
For ‘deviation low’ alarms, the alarm becomes active if the input falls below
the value (Reference - Deviation) and remains active until the input rises
above (Reference - Deviation + Hysteresis).
For ‘deviation band’ alarms, the alarm is active whenever the input lies
outside the value (Reference + Deviation) and remains active until the
input returns to within the band, minus or plus Hysteresis as appropriate.
Default: 1.0
Note: If blocking is enabled, changing this parameter will activate alarm
blocking. This includes when being wired to. You must ensure that the
source value is not noisy, otherwise the alarm will always be
blocked.Range —19999 to 99999.
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rate of change is hovering around the trip value.
Range 0.0 to 9999.9 seconds.
Default: 0.0

Parameter | Parameter |Value Description Access
Mnemonic | Description
Press to selectin turn | Press or to change values (if read/write, R/W)
ey BEVIRTION { Used in deviation alarms. The deviation value added to or subtracted from | L3 R/W
the reference value at which the input is evaluated against. Range —=19999 | ~qnf R/W
to 99999.
Default: 1.0
RATE RATE 100 For rate-of-change alarms only. The alarm becomes active if the input R/O
rises (Rising ROC) or falls (Falling ROC) at a rate that is greater than the | conf R/W
specified 'Rate' per 'Rate Unit'.
The alarm remains active until the rate of change falls below the set 'Rate’".
Range -19999 to 99999.
Default: 1.0
RTUNIT RATE unITs | SEc The rate units, used in rate of change alarms, selects the units for the rate | L3 R/W
P parameter in seconds, minutes or hours. Conf RIW
Default: Seconds
Hr
FILTT FILTer TIme |00 For rate-of-change alarms only. This allows a filter period (for the input) to | L3 R/W
be entered to reduce nuisance trips due to electrical signal noise, or if the Config RW
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BCD List (b{d)

The BCD Input Function block takes eight digital inputs and combines them to make
a single numeric value, typically used to select a program or a recipe.

The block uses 4 bits to generate a single digit.

Two groups of four bits are used to generate a two digit value (0 to 99).

Access to the BCD parameter list is summarized below. The full Navigation Diagram

is shown in section "Navigation Diagram" on page 93.

Return to previous list header

<@+ O~
From .
. . To next list
previous list > &> b’:rd »ED> (TECP)
(ALm) 5555
A v
A v
~ T "
ELJJ L
Kne
D3
I H
C2ER"
I b
1o I
DB
3D 0P
D ST
—
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
D acn eut o |OFF 0 L2 R/IO
On 1 Digital input 1. Conf R/W
xIe cp eyt 2 |OFF 0
On 1 Digital input 2.
K13 3cp NPyt 3 |OFF 0
On 1 Digital input 3.
BCIH acn et v |OFF 0
On 1 Digital input 4.
I35 cp eyt 5 |OFF 0
On 1 Digital input 5.
I35 i et & |OFF 0
On 1 Digital input 6.
T acn ot 1 |OFF 0
On 1 Digital input 7.
il cr eyt 8 |OFF 0
On 1 Digital input 8.
BCICP BCD DUTRUT Reads the value (in BCD) of the switch as it appears on the digital R/O
inputs. See the examples in the table below.
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Parameter | Parameter Value Description Access
Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

CIST BCD SETTLE [ As a BCD switch is turned from the current value to another,
TIME Range intermediate values may be seen on the output parameters of the
block. These could cause issues in some applications.
0.0to
10.0 The Settle Time can be used to filter out these intermediate values by
seconds applying a settling period between the inputs changing and the
converted values appearing at the outputs.
Default: 1s
inl In2 In3 In4 In5 In6 In7 In8 BCD.OP
1 0 0 0 0 0 0 0 1
1 0 0 1 0 0 0 0 9
0 0 0 0 1 0 0 1 90
1 0 0 0 1 0 0 1 91
1 0 0 1 1 0 0 1 99

For BCD Switch wiring example, refer to "Example 1 BCD Switch Wiring" on page 55.
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Recipe List (TELP)

A recipe is a list of parameters whose values can be captured and stored in a
dataset. This dataset can then be loaded into the controller at any time to restore the
recipe parameters, thus providing a means of altering the configuration of an
instrument in a single operation even in operator mode.

A maximum of 5 datasets are supported, referenced by its name, defaulted to be the
dataset numberi.e. 1...5.

Access to the Recipe parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

~@E+ D~
From =
previous list » @&l » ||’ EEFP »@&» T0 nextlist
[y
(b[d Ei==ls] (Eﬂrnm)
A v
A v
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
LORD IATASET 10 NMONE o Selects which recipe dataset to load. Once selected, the values stored in
LORD the dataset will be copied back over the active parameters.
Default: None
{105 Dataset 1 to 5.
dOnE | 101 Load completed successfully.
ubuc |102 Dataset selection unsuccessful .
SAVE IRTASET 1D MONE o Selects which of the 5 recipe datasets in which to store the current active
SHVE parameters. When selected, this parameter initiates a snapshot of the
current parameter set into the selected recipe dataset.
{105 Dataset 1 to 5.
dONE |101 | Save completed successfully.
uSuc |102 Unsuccessful will be displayed if the values were not saved successfully. If it
completes OK, then the display does not change.
ERLT ENRBLE YES 1 Enabled. Set to ‘Yes’ to check all parameters can be written in the current
RLTERABILITY mode before loading a recipe dataset.
CHELKS Default: Yes
Mo 0 Disabled. Set to ‘No’ to write all parameters regardless of their ‘config-only’
status.
See Note below.

Note: Changing configurations and certain parameters whilst in Operator mode
can cause disturbances in the process and, therefore, by default, a dataset will not be
loaded (no parameters written to) if a parameter contained in the recipe is not
writeable in operator mode. To cater for users who require the loading to operate in a
similar manner to the 3200 controller (no parameter checking), this functionality can
be disabled. However, to reduce disturbances in the process, whilst loading a dataset
which contains configuration parameters the Instrument will be forced into standby
whilst the loading is in progress.
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If the recipe load cannot be completed for any reason (values are invalid or out of
range), the instrument will be half configured. The instrument will put itself into
Standby and display the "REC.S - INCOMPLETE RECIPE LOAD" message. This will
continue after a power cycle, but can be cleared by entering and exiting config mode.

There is no default list of parameters for the EPC3000 series controllers. The
parameters required to be held in recipe are defined using iTools, see "Recipes" on
page 237.
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To Save Recipes

1.

Add your required parameters to the Recipe Definition list as described in
"Recipe Definitions" on page 237.

In the controller adjust any of the parameters in the above list (or in your
customized list) as required for a particular process or batch.

Scroll to the Recipe List, and select 'THTHSET 10 SAVE’.

Select a recipe number (1 to 5) in which to store the current parameter values.
When the current values have been successfully saved the display will show

danE.

Repeat the above for a second or subsequent process or batch and save under a
different recipe number.

To Load a Recipe

To recall a saved recipe:

1. Scroll to the Recipe List, and select ‘IATASET TO LOART.

2. Select the required Recipe number. The display will flicker once to show that the
selected recipe has been loaded.

Notes:

1. Recipes may be saved and recalled in Operator Levels 2, 3 and Configuration by
default. It is also possible to Promote the Recipe parameters to Level 1 if
required. This is done using iTools as explained in "Parameter Promotion" on
page 233.

2. Recipes can also be saved and recalled using iTools as described in "Recipes”

on page 237.
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Communications List (C0mm)

There are three communications ports available in EPC3000 series controllers.

These are:

¢ Configuration communication port accessed by the Config clip, see "Using the
Configuration Clip" on page 213. The configuration communication port has fixed
settings and is used in conjunction with iTools to configure the controller. No
passwords are required to place the controller into configuration mode via the

CPI clip.

* Fixed communication port accessed via the rear terminal connections HD to HF.
This supports the RS-485 interface on EPC3008 and EPC3004. EPC3016 has
no Fixed communication port but has an Option communication port (see below).
The Fixed communications port is used, for example, to communicate with
SCADA packages via Modbus RTU or EI-Bisynch protocols. It can also be used
to configure the controller using iTools but passwords are required to place the

controller into configuration mode.

¢ Option communication port currently supports serial RS-232, RS-422, RS-485
and Ethernet (RJ45) interfaces for the EPC3016 and Ethernet interface for the
EPC3004 and EPC3008.

Communication settings for Fixed and Option communication ports, sometimes
referred to as "User Comms", can be configured via the HMI and iTools using the
Commes list. The Fixed and Option lists contain the same parameters, however some
parameters may become available/unavailable depending on the interfaces and
protocols selected

Access to the Digital Communications parameter list is summarized below. The full
Navigation Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

From —B) «—
prev:_ous [Omm
list CECP) || wrsr
o s o |
A
Fixed FLOm — — 0L0m|| Option
INGT INGT
Comms — M >l Comms
o o s | o s o
A v A v
par
A v A \4
= To next
mA N A Mwl k|| » g9 || BLSE mAl 1> ge» || Mwl k> @8> || BESE|
5 LIST|| (gep«| L5 L157| « g <[5 157 5 L157|| (go@ |5 1157 ||« ge@«|[5 LI57]} list
Cooo El==]=] Oooo oooog oooo cooo (mH,:H)
A v A v A v A v A A v
P par par
A v A v A v A v v
("1t ) ENATL (e ) (1pnD)
PROT 6T PROT IP A=Y
N STR VALU N GTR IP 51-4
WOTINME W TINE IP Gi-4
A L A Y A v
WORCTN WORCTN MAC 1 -6
W RCOY W RCOY 3 5T
W FLAG W FLAG R PRT
IELAY JELAY MoMT
T FMT T T
’ ——
— —
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Main Sub List (mAl N)

Parameter |Parameter | Value Description Access
Mnemonic | Name
Press to select in turn | Press or to change values (if read/write, R/W)
INTF INTERFALE Communications interface. For the Fixed communication port, interface is set R/O
according to the hardware fitted. For the Option communication port, it is set
according to the configured expected option board in the Instrument function block.
nonE |0 |Nointerface.
r48S |1 |EIA485 (RS-485).
r232 |2 |ElA232 (RS-232). EPC3016 option only.
r42e |3 |ElA422 (RS-422). EPC3016 option only.
EEH 4 | Ethernet (only shown if the Ethernet options is expected). See also section "IP
Mode Settings" on page 324.
'GP 7 Remote setpoint. In EPC3016 this enumeration will not be shown
PROT PROTOCOL Protocol running on the comms interface. Conf RIW
nonE o No protocol - when a serial interface is fitted. (No further parameters are shown).
Default: None serial
mSLY |1 Modbus RTU (slave) protocol enabled.
El BS |2 El-Bisynch protocol enabled.
mmSE |3 Modbus RTU master protocol enabled.
nonE |10 |No protocol - when Ethernet interface is fitted.
Default: Ethernet
mkcP |11 |Modbus TCP protocol enanled - only shown if the Ethernet option is fitted.
El Pm |12 |EthernetlP and Modbus TCP protocol enabled - available in firmware versions
V4.01 and above.
bACm |13 |BACnet protocol enabled - available in firmware versions V4.01 and above.
mmSE |15 |Modbus TCP master and slave protocol enabled.
NGTH QTRTUS Status of the communications used by Modbus TCP. R/O
OFFL |o Offline and not communicating.
IME |1 |Initializing communications.
rdv 2 | Ready to accept connection. Not used by Modbus TCP.
Tun 3 Ready to accept connections or controller communicating.
The following 4 parameters configure the Comms Watchdog Strategy. Used by Modbus RTU and Modbus TCP.
WITIME watcHIos |00 If the communications stop addressing the instrument longer than this configurable | Conf R/W
TIMEDUT period, the Watchdog Flag will become active. A value of 0 disables the watchdog.
Default: 0
WHCTN WRTCHION mAN 0 The Watchdog Flag may be cleared Automatically upon reception of valid Conf RIW
RCTION Aoko 11 messages or Manually by clearing the Watchdog Flag parameter.
Default: Manual
WRCDY WATCHIOG ] This parameter is only shown when the Watchdog Action is set to Auto. Itis a timer | Conf R/W
RECOVERY that determines the delay, after reception of valid messages recommences, before
the Watchdog Flag is cleared.
A value of 0 will reset the Watchdog Flag upon the first valid message received.
Other values will wait for at least 2 valid messages to be received within the set time
before clearing the Watchdog Flag.
Default: 0
WFLAG WATCHIOG OFF 0 The Watchdog Flag will become active if the communications stop addressing the | L3 R/O
FLAG 0n 1 instrument longer than the Watchdog Timeout period,
IELAY IELAY Mo 0 Introduces a delay between end of receive and beginning of transmit. This is Conf RIW
YEG 1 sometimes necessary if the line transceivers require an extended time to switch to
tristate. Comms delay is used by Modbus RTU and El-Bisynch communication
protocols.
Default: No
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T TIME mSEC o Sets the resolution of time parameters on this communications port when L3 RIW
FORMAT SELC 1 read/written via scaled integer comms (Milliseconds, Seconds, Minutes, Hours).
Default: ms
m N 2
HOuWl |3
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Network Sub List (nwrlr)

Parameter
Mnemonic

Parameter Name

Press to select in turn

Value

Description

Press or to change values (if read/write, R/W)

Access

The first three parameters apply to Modbus and El-Bisynch Communications protocols.

BRUT BRUD RATE Baud rate of the network communications.
9k 2 Default for ModbusRTU
9600 Default for El-bisynch
YB00 Applies to El-Bisynch protocol only.
PARTY PRRITY Parity of the network communications.
Default: None
MONE |0 | No parity.
EUER |1 | Even parity.
Odd 2 | Odd parity.
NODE NOBDE RIDRESS i The address used by the instrument to identify itself on the network.
a4 Default: 1
The following parameters apply to Ethernet in the Option Communications sub-list. See also section "IP Mode Settings" on page 324.
A.IISC AUTD DISCOVERY The controller and iTools software supports automatic discovery of Conf R/IW
MODBUS TCP enabled instruments.
Default: Off
OFF 0 For cyber security reasons the auto discovery feature is turned OFF by
default.
On 1 To enable this feature set this parameter to ON.
Please ensure that your network interface card is set to local.
If, for any reason, the controller is not auto-detected and Wi-Fi is
enabled on your PC, turn off Wi-Fi and re-start iTools.
IPMT IP MOIE SERE 0 Static. The IP address, subnet mask and default gateway are set Conf R/IW
manually.
Default: Static
dHCP |1 | DHCP. The IP address, subnet mask and default gateway are supplied
by a DHCP server on the network.
IPR IP RIIRESS 1 1st byte of the IP Address: XXX.XXX.XXX.XXX. Default: 192 Conf R/IW
IPAZ IP RIIRESS 2 2nd byte of the IP Address: XxxX.XXX.XXX.XXX. Default: 168 Conf R/IW
IPR3 IP RIIRESS 3 3rd byte of the IP Address: xxx.XXX. XXX.XXX. Default: 111 Conf R/W
IPRY IP HIIRESS Y 4th byte of the IP Address: XXX.XXX.XXX.XXX. Default: 222 Conf R/IW
IPS1 SUBNET MASK 1 1st byte of the Subnet Mask: XXX.XXX.XXX.XXX. Default: 255 Conf R/IW
IPS2 SUBNET MASH 2 2nd byte of the Subnet Mask: xxx.XXX.xxx.xxx.  Default: 255 Conf R/IW
IPS3 SUBNET MASH 3 3rd byte of the Subnet Mask: xxx.xxX.XXX.XXX. Default: 255 Conf R/IW
IPSY SUB NET MASH Y 4th byte of the Subnet Mask: XXX.XXX.XXX.XXX. Default: 0 Conf R/IW
IPG DEFRULT GRTEWAY 1 1st byte of the Default Gateway: XXX.xxx.xxx.xxx. Default: O Conf R/IW
IPGE DEFRULT GRTEWAY 2 2nd byte of the Default Gateway: xxx.XXX.xxx.xxx. Default: O Conf R/IW
IPG3 DEFRULT GRTEWARY 3 3rd byte of the Default Gateway: xxx.xxx.XXX.xxx. Default: 0 Conf R/IW
IPGH DEFRULT GRTEWRY 4 4th byte of the Default Gateway: xxx.xxx.xxx.XXX. Default: O Conf RIW
MAC 1 MAC 1 1st byte of the MAC address in decimal: XX:XX:XX:XX:XX:XX Conf R/O
MACE MAC 2 2nd byte of the MAC address in decimal: xx:XX:XX:XX:XX:XX Conf R/O
MACT MAC 3 3rd byte of the MAC address in decimal: Xx:Xx: XX:XX:XX:XX Conf R/O
MACY MAC Y 4th byte of the MAC address in decimal: XX:XX:XX: XX:XX:XX Conf R/O
MACS MAC S 5th byte of the MAC address in decimal: Xx:XX:XX:XX:XX:XxX Conf R/O
MACE MAC & 6th byte of the MAC address in decimal: xx:xx:xx:xx:xx:XX Conf R/O
B5TM BRORDCAST STORM Mo 0 Broadcast storm active. If the reception rate of Ethernet broadcast R/O
packets rises too high, broadcast storm mode will become active and
VET n the reception of broadcast packets will be disabled until the rate drops.
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Parameter |Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
RPRT RATE PROTECTION Mo 0 Rate protection active. If rate at which Ethernet unicast packets are R/O
YES 1 received becomes too high, the instrument will enter a special mode
that slows down Ethernet processing to preserve core functionality.
MEMT MSLFORMAT Defines the format of EI-Bisynch messages.
FrEE 0 Messages are right aligned within 6 characters including padding
spaces if necessary. For example, the value -3.45 will be represented as
"-<space>3.45".
Default: Free
Fi Fm 1 Messages consist of 5 characters between 0 and 3 decimal places
using zeroes as padding if necessary. Decimal point is replaced with
minus symbol for negative values. For example, the value -5.30 will be
represented as "05-30".
Note: |P Addresses are usually presented in the form "xxx.xxx.xxx.xxx". Within the
instrument each element of the IP Address is shown and configured separately.
Note: Itis recommended that the communications settings for each instrument are
set up before connecting it to any Ethernet network. This is not essential but network
conflicts may occur if the default settings interfere with equipment already on the
network. By default the instruments are set to a static IP address of 192.168.111.222
with a default subnet mask setting of 255.255.255.0.
Broadcast Sub List (b[Sl:)
Broadcast comms applies to serial Modbus only. In EPC3016 this requires the
relevant option board to be fitted.
Parameter |Parameter |Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
ENRBL ENRBLE Mo 0 Broadcast comms not enabled. Conf RIW
Default: No
YES 1 | Enable single value Modbus broadcast.
DEST zestInATIoN |0 If the Modbus broadcast facility is enabled, this address will be used as the | Conf R/W
destination register for the value to be written. For example, if the remote
instrument requires a setpoint at register address 26 decimal, the parameter
should be set to this value.
Default: O
VALUE BRORICAST 0 If the Modbus broadcast facility is enabled, this value will be sent to the slave | Conf R/W
VALUE devices, after being transformed into a 'scaled integer' 16 bit value. To use
the feature, enable broadcast using BroadcastEnable, and wire any
instrument value to this parameter.
Default: 0
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EtherNet/IP Sub List

Parameter |Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
HMNAME ETHERNET/IP
HOST NAME
CSTAT ETHERNET/IP COMMS Status of the EtherNet/IP Comms. R/O
STRTLS arFLn 0 Not Started.
rdY 1 Ready.
SERY 2 Standby.
run 3 Running.
TOSTA ETHERNET/IP 10 Displays the EtherNet/IP Target to Originator comms status. R/O
STRTUS dAER 0 Data Correctly Exchanged.
£ann 1 Connection in Progress.
neon 2 No Connection Detected.
EDUE 3 Connection Timed Out.
NmAC 4 Unknown MAC Address.
NLSm 5 Consumption Timeout.
[LS5d 6 Connection Closed.
SEOP 7 Module Stopped.
ERCE 8 Encapsulation Error Detected.
ELPE 9 TCP Connection Error Detected.
nrel 10 No Resource.
bAdF 11 |Bad Format.
JdLE 12 |Idle Mode.
unkn 13 | Unknown Status.
OTSTH ETHERNET/IP OT Same As Above | Displays the EtherNet/IP Originator to Target comms status. R/O
STRTUS
NSTHRT ETHERNET/IP Status of the EtherNet/IP network. R/O
NETWORK STRTUS noy P 0 No IP Address Found.
neon 1 No Connection Established.
£onn 2 Connection Established.
EDUE 3 Connection Timed Out.
Err 4 Error Detected in Network Comms.
MSTHT ETHERNET/IP Status of the EtherNet/IP comms module. R/O
MOIULE STRTUS NPuwl 0 No Power.
NLFG 1 Not Configured.
mun 2 Running.
Err 3 Module Error Detected.
mElT 4 Major Error Detected.
r.ouT ETHERNET/IP TCP 1lto EtherNet/IP TCP comms timeout in seconds. R/O
TIMEQUT 3600 |ifno exchange during this time, TCP connection will be closed by
EPC3000. Can be configured using Attribute 13 of TCP/IP Object
via EtherNet/IP comms.
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BACnet Sub List (bﬂEl:)

BACnet is configured through the HMI or through iTools using the parameters in this
list. The list is only shown if the BACnet comms option has been ordered or enabled
using feature codes. BACnet is described in section "BACnet" on page 341.

Parameter |Parameter |Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
IT DEVICE IT 0 -9999 The instance ID for this instrument. Must be unique on the network. Conf R/IW
Default: O
PORT PORT 1808 The BACnet standard port is 7808. Range 0 to 9999. Conf RIW
Default: 7808
PASS PRSSWORT 100 The BACnet password for Remote Device Management. Conf R/IW
Default: 100
IBREV BRENET 0J-65535 Revision number of BACnet database, increments upon change of device Conf RIW
IRTABASE name.
REVISION
GTARTE 33 sTRTUs | OFF 0 Enable/Disable registration of the instrument as a foreign device. L3 R/W
Default: OFF (disabled)
On 1 Enabled
BIPA BEME IP ] The first byte of the BACnet Broadcast Management device (BBMD) IP Conf R/IW
REIRESS 1 address. Range 0 to 255.
Default: 0.0.0.0.
BIPAC BEMD IP d The second byte of the BBMD IP address. Range 0 to 255. Conf R/IW
AIIRESS Default: 0.0.0.0.
BIPARI BEME IP J The third byte of the BBMD IP address. Range 0 to 255. Conf R/IW
AIBRESS 3 Default: 0.0.0.0.
BIPAY BEME IP d The fourth byte of the BBMD IP address. Range 0 to 255. Conf R/IW
AIIRESS H Default: 0.0.0.0.
BPORT BEMI PORT 1808 The port number of the BBMD device. Range 1024 to 9999. Conf R/IW
Default: 7808
BTTL BEME TTL J Timeout in seconds for registering as a foreign device with BBMD device. | Conf R/W
Range 0 to 9999.
Default: O
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Modbus Master List (mddm)

From firmware version V4.xx the Modbus Master list is available when the
communication protocol Modbus Master (Modbus Master TCP/IP) has been ordered
(or additionally purchased). Modbus Master can be configured using either the
products HMI or using Eurotherm’s iTools software, iTools being the preferred
method.

Access to the Modbus Master and ‘master slave’ configuration parameter list is
summarized in the following diagram. The full Navigation Diagram is shown in
section "Navigation Diagram" on page 93.

The communication protocol Modbus Master allows a product to be configured as a
Modbus Master to either Ethernet (TCP) or serial (RTU) Modbus slaves which
extends the functionality of the modbus communications protocol as it allows the
instrument to send data transactions (dk. ! to dk.32) to user configured slave
instruments.

The following sub lists are used to configure Modbus Master:

e Main (mA! M) sub list used to add and configure a maximum of three slaves (5LU. 1,
SLUZ, 5LU3), see page 158.

* Diagnostic (d' AL) sub list, used to diagnose the Modbus Master configuration
see page 161.

* Data (dAER) sub list, used to configure the data type requests to the slave
devices added to the Modbus Master configuration see page 163.

For further information see "Modbus Master" on page 344.
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Main Sub List (mAl T

The multiple slave lists, one for each slave device configured contain the same

parameters, however parameter availability may differ depending on the interfaces

and slave profile selected.

Parameter | Parameter Name
Mnemonic

Press to select in turn

Value

Press

Description

or to change values (if read/write, R/W)

Access

The devices unique string name description used for each Modbus
slave device.

Defaults: SLV.n where n is the instance number

Conf RIW

Network Hardware choice:

ENEE

Ethernet

SEF

Serial

Conf RIW

If the EPC3000 is in Operator mode, it will always attempt to
communicate with a slave device using cyclic communications while
online. When not online all cyclic communications with the slave
device will be suspended, and no cyclic transactions will be sent.
Acyclic transaction however can still be sent even when the EPC3000
is in Configuration mode.

OFF

Off

Un

On

Conf RIW

FRIL Comms FRILURE

If communications with the slave device have been lost for whatever
reason then this output is set high.

Mo

Off

YES

Oon

Conf RIW

The Internet Protocol (IP) address of the slave device.
IP Address format is XXX.XXX.XXX.XXX.
This parameter represents the first byte, i.e. XXX.XXX.XXX.XXX.

Conf RIW

The Internet Protocol (IP) address of the slave device.
IP Address format is XXX.XXX.XXX.XXX.
This parameter represents the second byte, i.e. XXX.XXX.XXX.XXX.

Conf RIW

The Internet Protocol (IP) address of the slave device.
IP Address format is XXX.XXX.XXX.XXX.
This parameter represents the third byte, i.e. XXX.xXX.XXX.XXX.

Conf RIW

The Internet Protocol (IP) address of the slave device.
IP Address format is XXX.XXX.XXX.XXX.
This parameter represents the fourth byte, i.e. XXX.XXX.XXX.XXX.

Conf RIW

The Modbus unit ID used in transactions to identify a specific slave on
a Modbus TCP network. A separate parameter (Modbus slave
address) is used for identifying a specific slave in a Modbus RTU
network.

Conf RIW

The Modbus slave address of the instrument to communicate to in a
Modbus RTU network. A separate parameter (Modbus Unit ID) will be
used for Modbus TCP communications.Modbus slave address.

Conf RIW

SRCH DETECT NOwl

Attempts to determine the type of slave device using the configured
Internet Protocol (IP) address or, if serial, the Modbus slave address.
If successful the device profile will be automatically selected for
recognised devices otherwise the device profile will remain at default
(Third Party). Determines a slave device type.

Default: No

Mo

Off.

YES

on.

Conf RIW
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Parameter | Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
PROF PROFILE TYPE A profile that defines the device type. Conf R/IW
A profile provides the user with a list of pre configured parameters
that can be read/written to a specific slave device. This greatly
simplifies the need for the user to know detailed information about a
specific parameter in a particular slave device.
Default: 3
IrdP 0 | A 3rd party device for which no information is known.
3200 3 | A3200 device.
EPwl” 4 | An ePower device.
EPAk 5 |An ePack device.
EPC 6 |An EPC device.
RETR RETRIES Transaction retries. Conf R/IW
The number of attempts at sending a transaction to a slave device
before giving up. Retries are only attempted after the first transaction
failure.
SRES STARTUS Current search status. Conf R/IW
The current status of a slave device search. Note also that an attempt
to recognise a slave device may take several seconds.
SFCH 0 | Searching - Searching for selected device on network.
RUARL 1 | Available - The device is available for communicating.
ulAY 2 | Unavailable - The device was unavailable for communicating.
il 3 | Unreachable - The device was unreachable on the network
AblE 4 | Aborted - The user aborted the current search
rouT TIMEDUT The configurable time in milliseconds the master will wait for a Conf R/IW
response from a slave device before attempting the next retry. Time in
milliseconds the master will wait for a response.
Default: 250 milliseconds
BLHS BLOCK SIZE Maximum amount of data in a single transaction. Conf R/IW
The maximum amount of 16bit words that can be transfered between
the master and slave device, in any single transaction.
Default: 124
HIRT DEVICE HIGH High priority rate interval. Conf R/IW
PRIORITY The interval between each transaction in this queue. It is not
guaranteed that this rate will be maintained and is highly dependent
upon the complexity of the master comms configuration.
0.125 0 | 125 milliseconds.
0250 1 | 250 milliseconds.
0500 2 | 500 milliseconds.
i5 3 |1 second.
25 4 |2 seconds.
55 5 |5 seconds.
05 6 |10 seconds.
cis 7 | 20 seconds.
305 8 |30 seconds.
{m 9 |1 minute.
cm 10 |2 minutes.
Em 11 |5 minutes.
{Om 12 |10 minutes.
cim 13 | 20 minutes.
I0m 14 | 30 minutes.
{H 15 | 1 hour.
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Parameter | Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
MIRT DEVICE MERIUM Medium priority rate interval. Conf R/IW
PRIORITY The interval between each transaction in this queue. It is not
guaranteed that this rate will be maintained and is highly dependent
upon the complexity of the master comms configuration.
0125 0 |125 milliseconds.
0250 1 | 250 milliseconds.
0500 2 | 500 milliseconds.
i5 3 |1 second.
s 4 |2 seconds.
55 5 |5 seconds.
a5 6 |10 seconds.
cis 7 |20 seconds.
305 8 |30 seconds.
{m 9 |1 minute.
cm 10 |2 minutes.
Sm 11 |5 minutes.
{Om 12 |10 minutes.
clm 13 | 20 minutes.
I0m 14 | 30 minutes.
{H 15 | 1 hour.
LORT DEVICE LOW Low priority rate interval. Conf R/IW
PRICRITY The interval between each transaction in this queue. It is not
guaranteed that this rate will be maintained and is highly dependent
upon the complexity of the master comms configuration.
0125 0 | 125 milliseconds.
0250 1 |250 milliseconds.
0500 2 | 500 milliseconds.
15 3 |1 second.
s 4 |2 seconds.
55 5 |5 seconds.
s 6 |10 seconds.
c¢is 7 |20 seconds.
305 8 |30 seconds.
im 9 |1 minute.
cm 10 |2 minutes.
Sm 11 |5 minutes.
{Om 12 |10 minutes.
clm 13 |20 minutes.
I0m 14 | 30 minutes.
Hl 15 |1 hour.
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Diagnostics Sub List (d! AD)

Parameter |Parameter Name | Value Description Access
Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

ACHI HIGH Actual high priority rate for this device. R/O

The actual rate in seconds between each transaction in the high
priority queue.

ACM MEDIUM Actual medium priority interval for this device. R/O

The actual rate in seconds between each transaction in the
medium priority queue.

RACLO LW Actual low priority interval for this device. R/O

The actual rate in seconds between each transaction in the low
priority queue.

e S BEVICE STATUS The status of the last transaction for this slave device. R/O

SuCs 0 Success.

The transaction was successfully actioned by the slave device.

V FRC 1 lllegal function.
The request to the slave device contained an invalid function code.
! Adl 2 lllegal Address.

The request to the slave device contained an invalid Modbus
address. The address may be for a read only parameter.

! WAL 3 lllegal Value.

The request to the slave device contained invalid data for the
specified parameter.

bLsY 6 Slave Busy.
The slave device is currently busy and was unable to action the
request.
PR E 8 Parity Error detected.
The request was not received in the correct format.
bAdS 9 Bad Sub.
The sub function code in the request was invalid.
bAdL 10 |Bad Gateway.

There was no suitable gateway or route to send the request to the
specified slave device.

nrsP 11 No Response.
There was no response from the slave device to a given request.
1 dLE 12 |Idle.

This data item is currently idle and not communicating with the
slave device.

PENd 13 | Pending.

The request is waiting to be sent, likely cause is the slave device
has not been set to online.

EDOUE 14 Timeout.

There was no response from the slave device to a given request in
the configured time.

Unk H 15 | Unknown Host.

The slave device being used is not recognised.
bAdL 16 Connect Fail.

The connection to the specified slave device was unsuccessful.
NoSk 17 | No Sockets.

There are currently no available free sockets to establish a
connection to the slave device.

LbF 18 | Loopback Fail.
The loopback request to the slave device failed.
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Parameter |Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
IENS IEVICE STATUS LOGF 19 | Login Fail. R/O
An attempt to login to the slave device was unsuccessful.
Unk E 20 Unknown Error.
An unknown error occurred.
bAdw 22 | Write Falil, the write request failed.
mlEJ 23 Master Reject, the request was rejected by the master prior to

sending to the slave device, due to a malformed request

ToTL TOTAL REDUESTS Total number of requests sent to the slave device. R/O

The total number of transactions sent to the slave device, including
all good and failed and retries.

SENT SUCCESSFUL Successful requests sent to the slave device. R/O
REGUESTS The number of transactions sent to the slave device that did not
produce an exception response.
FRIL UNGUCCESSFUL Number of unsuccessful requests sent to this slave. R/O
REQUESTS
RETR RETRIES Retries. R/O

The number of transactions that were resent due to timed out
responses from the slave device.

TouT TIMEOUTS Timeouts. R/O

The number of transactions that have had no response from the
slave device and have exceeded their configured timeout value.

FONE ILLEGAL FUNCTION lllegal Function Exception. R/O
The number of illegal function exception responses from the slave
device.

HIDE ILLEGRL RIIRESS lllegal Address. R/O

The number of illegal address exception responses from the slave
device.

IRTE ILLEGAL IRTA lllegal Data. R/O

The number of illegal data exception responses from the slave
device.

SLE SLAVE FRILURE Slave Failure. R/O

The number of times that the slave device has failed to
communicate.

DWE NO GRTEWRY No gateway path found. R/O
The number of times no gateway or route to the slave device was
found.

REST RESET COUNT Resets the diagnostics counts. Conf RIW

On selection resets all the diagnostics count values. Note that
counts are never retained over a power cycle, and once actioned
the current count values are lost forever.

Mo 0 No.
YES 1 Yes.

162 HAO032842ENG Issue 5



Configuration Level

EPC3016, EPC3008, EPC3004

DataPoint Sub List (dAER)

No data to be exchanged.

Parameter |Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
DESC DESCRIPTION dE. i Descriptive data name for the data being read or written. Conf RIW
Default: dt.n where n is the instance number.
Sy SLAVE DEVICE Slave device to communicate with. Conf RIW
Alist of available slave devices to which a parameter can be
associated.
SLut 0 Slave 1.
Slave device 1.
SLue 1 Slave 2.
Slave device 2.
SLu3 2 Slave 3.
Slave device 3.
PLST PAPAMETER LIGT Parameter list for a specific slave device. Conf RIW
Provides a list of parameters that the user can choose to read/write
without having to know the Modbus address, data type, etc.
For EPower Controller:
LPPY 30 | Control PV. Conf RIW
Reads a process value from a control network in an EPower.
ESPS 31 | Control SP.
Reads a set point value from a control network in an EPower.
EGPS 32 | Control SP (set).
Writes a set point value to a control network in an EPower.
UOLE 33 | Voltage.
Reads a voltage value from a power module in an EPower.
Cul 34 Current.
Reads a current value from a power module in an EPower.
POwl 35 | Power.
Reads a power value from a power module in an EPower.
ubl d 36 | User Defined.
The user can specify all configuration data required to read any
parameter from an EPower.
OFF 37 |Off.
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Parameter |Parameter Name | Value ‘ Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
For EPC controller:
LPPY 40  |Loop PV. Conf R/W
Reads the control loop process value from an EPC instrument.
wSP 41 | Working SP.
Reads the working setpoint value from an EPC instrument.
wiP 42 | Working OP.
Reads the working output value from an EPC instrument.
Rl PU 43 | Analog Input PV.
Reads the analog input process value of an EPC instrument.
Al Sk 44 | Analog Input PV Status.
Reads the analog input status of an EPC instrument.
RLOP 45 | Alarm output.
Reads the alarm output of an EPC instrument.
Pmld 46 Programmer running mode.
Reads the current running mode of an EPC programmer.
PLFE 47 | Programmer program time left.
Reads the running time left of an EPC program.
SLFE 48 | Programmer segment time left.
Reads the running time left of an EPC program segment.
Tmbl 49 | Remote input value.
Reads the remote input value of an EPC instrument.
Lmld 50 | Loop auto/manual mode.
Reads the loop auto/manual mode of an EPC instrument.
ESPS 51 | Setloop target setpoint.
Set loop target setpoint of an EPC instrument.
AR-m5 52 Set loop auto/manual mode.
Set loop auto/manual mode of an EPC instrument.
mOP5 53 Set loop manual output.
Set loop manual output of an EPC instrument.
Tufls 54 Set programmer run.
Set EPC instrument programmer run digital input.
HLdS 55 | Set programmer hold.
Set EPC instrument programmer hold digital input.
SES 56 | Set programmer reset.
Set EPC instrument programmer reset digital input.
EullS 57 Set loop autotune enable.
Set EPC instrument loop autotune enable.
uS d 58 | User defined.
The user can specify the data required to read/write to an EPC
instrument.
OFF 59 | Off.
No data to be exchanged.
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Description Access

Parameter |Parameter Name |Value
Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

For EPack series controller:

LPPU 81 | Control PV. Conf RIW
Reads a process value from a control network in an EPack.
ESP 82 | Control SP.

Reads a set point value from a control network in an EPack.
ESPS 83 | Control SP (set).

Writes a set point value to a control network in an EPack.
UolE 84 Voltage.

Reads a voltage value from a power module in an EPack.

Cul 85 Current.

Reads a current value from a power module in an EPack.
POwl 86 Power.

Reads a power value from a power module in an EPack.
ubl d 87 User Defined.

The user can specify all configuration data required to read any
parameter from an EPack.

OFF 88 Off.

No data to be exchanged.

Third Party device:

uSMd 100 | User Defined. Conf RIW

The user can specify all configuration data required to read any
parameter from any 3rd party device.

OFF 101 | Off.
No data to be exchanged.

= PROCESS VALUE Process value received from slave device. R/O
The process value received for the data items read transaction.

IGITHL Digital status. The status of the digital being read from the slave R/O
TATUS OFF 0 device.

On 1

ONDFF GFT Sets a value to on or off. Conf R/IW

The on/off value to write to a digital parameter in the configured
slave device.

OFF 0
On 1

R-M MODE Auto Manual mode selection. Conf R/IW
Allows selection of auto manual mode.

RUED 0 Auto.

Set to auto mode.

mAN 1 Manual.
Set to manual mode.

VALUE VALUE TO WRITE The value to be written to the slave device. Conf RIW

The value that is to be written to the slave device, this may be
wired from another parameter or manually configured.

FRVAL FRULBACK VARLUE Fall back value to be written to the slave device. Conf R/IW

If configured as a write request and the parameter has a status
other than OK, then this value will be written instead. It is not
possible to wire from another parameter and can only be manually
configured.
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Parameter |Parameter Name | Value Description Access
Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

SEND SENT NOW If selected will send the write value to the slave Conf R/IW

If selected or triggered via a wire, the data in the value parameter
or the fall back parameter (if the write value status is not OK) will be
written to the slave device once only.

no 0 No.
YES 1 Yes.
STRT THANSHCTION Transaction status. R/O
STATUS The status of the transaction. This may differ to the status of the

process value at the slave device, as this status is determined by
the communications status.

Surs 0 Success.
The transaction was successfully actioned by the slave device.

I FAC 1 lllegal function.
The request to the slave device contained an invalid function code.
! Rdr 2 lllegal Address.

The request to the slave device contained an invalid Modbus
address. The address may be for a read only parameter.

I AL 3 lllegal Value.

The request to the slave device contained invalid data for the
specified parameter.

bLsY 6 Slave Busy.
The slave device is currently busy and was unable to action the
request.
PR E 8 Parity Error Detected.
The request was not received in the correct format.
bAdS 9 Bad Sub.
The sub function code in the request was invalid.
bAJL 10 |Bad Gateway.

There was no suitable gateway or route to send the request to the
specified slave device.

NnraP 1 No Response.
There was no response from the slave device to a given request.

JdLE 12 Idle.

This data item is currently idle and not communicating with the
slave device.

PENd 13 | Pending.

The request is waiting to be sent, likely cause is the slave device
has not been set to online.

EOUE 14 Timeout.

There was no response from the slave device to a given request in
the configured time.

UnkH 15 | Unknown Host.

The slave device being used is not recognised.
bAdL 16 | Connect Fail.

The connection to the specified slave device was unsuccessful.
NoSk 17 No Sockets.

There are currently no available free sockets to establish a
connection to the slave device.

LbF 18 | Loopback Fail.
The loopback request to the slave device failed.
LOGF 19 | Login Fail.

An attempt to login to the slave device was unsuccessful.
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Parameter
Mnemonic

Parameter Name

Press to select in turn

Value

Press

or to

Description

change values (if read/write, R/W)

UnkE

20

Unknown Error Detected.
An unknown error occurred.

bAdw

22

Write Fall, the write request failed.

miEJ

23

Master Reject.

The request was rejected by the master prior to sending to the
slave device, due to a malformed request.

Access

Parameter instance number.

Used for parameters in the slave device that have multiple
instances.

Conf RIW

Modbus register address of the data to be read/written.

The Modbus register address at the slave device where this data is
to be read/written.

Conf RIW

The Modbus function code.
The function code required to read/write data to the slave device.

Conf RIW

Read Coil.
Read contiguous status coils.

Read Discrete.
Read contiguous discrete inputs.

Read Holding.
Read contiguous holding registers.

Read Input.
Read contiguous input registers.

Write Coil.
Write a single coil to on/off.

Write Single.
Write to a single register.

16

Write Multiple.
Write to contiguous registers.
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Does not add the data item to any queue, the request must be
manually sent.

Parameter |Parameter Name | Value Description Access

Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

ITYPE IRTH TYPE Data type of the data being read/written Conf RIW
The data type is very important as it determines how the data is to
be interpreted by the Modbus master and displayed to the user as
a process value.

TEAL 0 REAL.
32-bit floating point.
d Mk 1 DINT.
32-bit signed double integer.
Ik 2 INT.
16 bit signed integer.
bYEE 3 BYTE.
8-bit signed byte.
Udl Mk 4 UDINT.
32-bit unsigned double integer.
W ne 5 UINT.
16-bit unsigned integer.
UbYEE 6 UBYTE.
8-bit unsigned byte.
L Suw 8 REAL (swap).
32-bit floating point, with MSW and LSW swapped.
dE Sw 9 DINT (swap).
32-bit signed double integer, with MSW and LSW swapped.
UdSw 10 | UDINT (swap).
32-bit unsigned double integer, with MSW and LSW swapped.
bl E 1 |BIT.
A specific bit from a 16-bit unsigned integer, range of 0 - 15.

SCALE GrALING I 0 Scaling in decimal places for non floating point data types. Conf RIW

II 1 A zero represents no scaling is required for the specified data type.
III 2

IIII 3

IIIII 4

PRID PRIORITY Frequency at which the data is read/written. Conf R/IW
There are 4 priorities at which data can be assigned, high, medium,
low and acyclic, which determines the frequency at which data is
transferred. All read/write data is placed in a priority queue and
these queues are processed in order of priority.

HI GH 0 High.
Adds the data item to the high priority queue.
mEd! Um 1 Medium.
Adds the data item to the medium priority queue.
LD 2 Low.
Adds the data item to the low priority queue.
RCYECLI T 3 Acyclic.
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Maths List (mAER)

From firmware version 3.01, one Maths Operator is available as standard. If the
Enhanced Toolkit option has been ordered this may be increased up to eight Maths
Operators (the Standard Toolkit option has four).

Maths Operators (sometimes known as Analog Operators) allow the controller to
perform mathematical operations on two input values. These values can be sourced
from any available parameter including Analog Values, User Values and Digital
Values. Each input value can be scaled using a multiplying factor or scalar.

The parameters to use, the type of calculation to be performed and the acceptable
limits of the calculation are determined in Configuration level. In access level 3 the
values of each of the scalars can be changed.

Access to the Maths parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
OPER OPERATION OFF 0 The selected Analog Operator is turned off. Conf R/IW
Default: Off L3 R/O
Rdd 1 The output result is the addition of Input 1 and Input 2.
Sub 2 Subtract. The output result is the difference between Input 1 and Input 2
where Input 1 > Input 2.
mul 3 Multiply. The output result is Input 1 multiplied by Input 2.
d 4 Divide. The output result is Input 1 divided by Input 2.
ALSd Absolute Difference.
The output result is the absolute difference between Input 1 and Input 2.
SH 6 Select Max. The output result is the maximum of Input 1 and Input 2.
Slo 7 Select Min. The output result is the minimum of Input 1 and Input 2.
HSwP 8 HotSwap. Input 1 appears at the output provided input 1 is 'good'. If input 1
is 'bad' then input 2 value will appear at the output. An example of a bad
input occurs during a sensor break condition.
SHLd 9 Sample and Hold. Normally input 1 will be an analog value and input B will
be digital.
The output tracks input 1 when input 2 = 1 (Sample).
The output will remain at the current value when input 2 = 0 (Hold).
If input 2 is an analog value then any non zero value will be interpreted as
‘Sample'.
Pwr 10 The output is the value at input 1 raised to the power of the value at input 2,
i.e. Input 1'MPut2,
54k 11 Square Root. The output result is the square root of Input 1. Input 2 has no
effect.
Lol 12 The output is the logarithm (base 10) of Input 1. Input 2 has no effect.
Ln 13 The output is the logarithm (base n) of Input 1. Input 2 has no effect.
E 14 The output result is the exponential of Input 1. Input 2 has no effect.
0 15 The output result is 10 raised to the power of Input 1 value.
i.e. 10MPUL Input 2 has no effect.
SEL 51 Select input is used to control which Analog Input is switched to the output
of the Analog Operator. If the select input is true input 2 is switched through
to the output. If false input 1 is switched through to the output. See "Select
Input” on page 171.
INx Pt 1 sfALe | D Input 1 scaling factor. L3 R/W
Default: 1.0
INGX nPuT @ scALe | 40 Input 2 scaling factor. L3 RIW
Default: 1.0
UNITS OUTPUT UNITS See section "Units" on page 105 for a list of units used throughout. Conf R/IW
RES ouTPuT Resolution of the output value. Conf R/IW
RESOLUTION : L3 R/O
nnnnn 0 No decimal places.
Default: nnnnn
nnnn.N 1 One decimal place.
alalalalz] 2 Two decimal places.
nnAnn 3 Three decimal places.
alalalaly] 4 Four decimal places.
LLIM SuTPUT LOW -999 To apply a low limit to the output. Conf R/IW
LInIT Default: -999
HLIM OUTPUT HIGH 99499 To apply a high limit to the output Conf R/W
LIMIT Default: 9999
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
FBRCK FRLLBACK The fallback strategy will come into effect if the status of the input value is | Conf R/W
STRATEGY bad or if the input value is outside the range of Input Hi and Input Lo.
L bAd 0 If the input value is above 'High Limit' or below 'Low Limit', then the output
value is set to the appropriate limit, and 'Status' is set to 'Bad'. If the input
signal is within the limits, but its status is bad, the output is set to the
'Fallback’ value.
Default: Cbad
Lod 1 If the input value is above 'High Limit' or below ‘'Low Limit', then the output
value is set to the appropriate limit, and 'Status' is set to 'Good'. If the input
signal is within the limits, but its status is bad, the output is set to the
'Fallback’ value.
FbAd 2 If the input value is above 'High Limit' or below 'Low Limit', then the output
value is set to the 'Fallback’ value, and the 'Status' is set to '‘Bad'.
FLd 3 If the input value is above 'High Limit' or below 'Low Limit', then the output
value is set to the 'Fallback’ value, and the 'Status' is set to 'Good'.
ubAd 4 If the input status is bad, or if the input signal is above 'High Limit' or below
‘Low Limit', the output value is set to the 'High Limit'.
dbAd 6 If the input status is bad, or if the input signal is above 'High Limit' or below
‘Low Limit', the output value is set to the 'Low Limit'.
FRVAL FRLLBACK vALLE |00 Defines (in accordance with Fallback) the output value when fallback Conf R/IW
strategy is active.
Default: 0
SEL select IP1 0 Select between input 1 and Input 2. Comms only
P2 1 parameter
I eyt 1 vRwe |0 Input 1 value (normally wired to an input source). Range —99999 to 99999 | L3 R/W
(decimal point depends on resolution).
Ine meut evaLue |0 Input 2 value (normally wired to an input source). Range —99999 to 99999 | L3 R/W
(decimal point depends on resolution).
ourt OUTPUT VRLUE The analog value of the output, Between high and low limits. R/O
STRTE STARTUS This parameter is used in conjunction with Fallback to indicate the status of | R/O
the operation. Typically, it is used to flag the status of the operation and
used in conjunction with the fallback strategy. It may be used as an
interlock for other operations.
See section "Status" on page 106 for a list of enumerated values.
Select Input
Select Input
Input 1 ! If Select Input = 1, then input 2 is selected.
Input 2 — If Select Input = 0, then input 1 is selected.
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Logic Operator List (LLLZ2)

The Logic Operator is only available if a Toolkit option has been ordered. From
firmware version 3.01 and greater up to eight Logic Operators are available with the
Enhanced Toolkit option (the Standard Toolkit option has four).

The two-input Logic Operator allows the controller to perform logical calculations on
two input values. These values can be sourced from any available parameter
including Analog Values, User Values and Digital Values.

The parameters to use, the type of calculation to be performed, invert the input value
and 'fallback’ type are determined in Configuration level. In levels 1 to 3 you can view
the values of each input and read the result of the calculation.

Access to the Logic Operator parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

—E)+ D —

From

=]

) ) - LGl - To next list
previous list >@&>(|" I+ &> g
seo0 (Lbed)
(mAEH) .
PR
A 4
TSN 2| Repeat for upto 8
1 NSk roP I NSk | Logic operators
o s o o o s
A v A v
A v A v
OPER OPER
e me
FBACH FBACK
I Iy
out our
STATE STRTE
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
OPER OPERATION OFF 0 The selected logic operator is turned off Conf
Default: Off L3 R/O
Rid 1 The output result is ON when both Input 1 and Input 2 are ON.
ar 2 The output result is ON when either Input 1 or Input 2 is ON.
EOC 3 Exclusive OR. The output result is true when one and only one input is
ON. If both inputs are ON the output is OFF.
LELH |4 Input 1 sets the latch, Input 2 resets the latch.
EqL 5 Equal. The output result is ON when Input 1 = Input 2.
NEAL  |s Not equal.The output result is ON when Input 1 # Input 2.
G 7 Greater than. The output result is ON when Input 1 > Input 2.
LE 8 Less than. The output result is ON when Input 1 < Input 2.
GEESQ 9 Greater than or equal. The output result is ON when Input 1 = Input 2.
LEET |10 Less than or equal. The output result is ON when Input 1 < Input 2.
Nt INPUT 1 I Normally wired to a logic, analog or user value. May be set to a L3

constant value if not wired.
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
FBACH FRLLEACK TvPE [FBAD o The output value is FALSE and the status is BAD. Conf
Default: Fbad L3 R/O
EbAd |1 The output value is TRUE and the status is BAD.
od 2 The output value is FALSE and the status is GOOD.
kLd 3 The output value is TRUE and the status is GOOD.
I INVERT MonE 0 The sense of the input value, may be used to invert one or both of the | Conf
inputs. L3 R/O
Default: None
Inl 1 Invert input 1.
I nd 2 Invert input 2.
bath |3 Invert both inputs.
ourt ouTPuT On 1 The output from the operation is a Boolean (true/false) value. R/O
OFF 0
STRTE OUTPUT STHTUS The status of the result value (good/bad). R/O
See section "Status" on page 106 for a list of enumerated values.
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8 Input Logic Operator List (LLLB)

The 8 Input Logic Operators are only available if a Toolkit option has been ordered.
From firmware version 3.01, up to four 8 Input Logic Operators are available with the
Enhanced Toolkit option (the Standard Toolkit option has two).

The eight input Logic Operator allows the controller to perform logical calculations on
up to eight input values. These values can be sourced from any available parameter
including Analog Values, User Values and Digital Values. Up to two eight input logic

operators are available.

Access to the 8 Input Logic Operator parameter list is summarized below. The full
Navigation Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

— a8

From previous LGcH To next list
. & || »ED>
list L) __LIST] (Emr)
|
—
| 2 There are 4 instances of
| NSk -y 1 ngk || Logic 8 operators
[ ) << [ )
v A v
AV AV
OPER OPER
N I e
0P INy FBACK
-8 Iy
oP out
STRTE STATE
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
CPER OPERATION OFF 0 Operator is turned off. Conf R/W
Default: Off L3 R/O
Rid 1 Output is ON when ALL inputs are ON.
aor 2 Output is ON when one or more of the 8 inputs are ON.
EOr 3 Exclusive OR.
The output is based on the inputs being cascaded XOR'd together (True
logical XOR equation) i.e:
Cascading XOR performs an odd parity function, so if an even number of
inputs are on, the output is off. If and odd number of inputs are on, the
output is on.
NIN NUMBER OF ctwof This parameter is used to configure the number of inputs for the Conf RIW
INPUTS operation. L3 R/O
Default: 2
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Parameter
Mnemonic

Press to s

Parameter
Name

elect in turn

Value

Press

Description

or to change values (if read/write, R/W)

Access

U t0dhh

Invert selected inputs. This is a status word with one bit per input.

0x1 - input 1
0x2 - input 2
0x4 - input 3
0x8 - input 4
0x10 - input 5
0x20 - input 6
0x40 - input 7
0x80 - input 8

L3 R/IW

Mo

Output not inverted.
Default: No

YES

Output inverted.

L3 R/IW

Normally wired to a logic, analog or user value.
All values are interpreted as follows: <0.5 = Off, >=0.5 = On
May be set to a constant value if not wired.

OFF

Input is false.

On

Input is true.

L3 RIW

OFF

Output result of the operator (output not activated).

On

Rl O| ]| O

Output result of the operator (output activated).

R/O

175

HAO032842ENG Issue 5




Configuration Level EPC3016, EPC3008, EPC3004

Timer List (Emr)

The Timer list is only available if a Toolkit option has been ordered. From firmware
version 3.01 and greater up to two timers are available with the Enhanced Toolkit
option (the Standard Toolkit option has one).

Access to the Timer parameter list is summarized below. The full Navigation Diagram
is shown in section "Navigation Diagram" on page 93.

Return to previous list header

—B TS —

From .
revious list Emr To next fist
p »E& | or | > B> ([nl:r)
(L ECE) [y ]
|
\4 /_)ﬁ
H A2 c
INGT INGT
o o o oo
A v A v
A v A v
TYPE TYPE
TINME TIME
ETIME ETIME
n b
TRIGD TRIGD

Parameter | Parameter Value Description Access

Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

TYPE TYPE OFF 0 Timer not activated. Conf R/IW
Default: Off

OnPS 1 On Pulse. Generates a fixed length pulse from an edge trigger.

Ond 2 On delay. Provides a delay between input trigger event and timer output.

OnES 3 One shot. Simple oven timer which reduces to zero before switching off

m nf 4 Minimum on time. Compressor timer so that the output remains ON for a
time after the input signal has been removed.

TINE TIME 0000 Duration of the timer. For re-trigger timers this value is entered once and | Conf R/W
copied to the time remaining parameter whenever the timer starts. For L3 R/W
pulse timers the time value itself is decremented.

Range 00:00 to 999:59 minutes.
Default: O

ETIME geArses Tive | 0000 Elapsed time. Range 00:00 to 999:59 minutes. R/O

I INPUT OFF 0 Trigger/Gate input. Conf R/IW
Default: Off L3 RIW

On 1 Turn On to start timing.
gut guTRUT OFF 0 Timer output is off. R/O
On 1 Timer output is on.

TRIGT TRIGGERED This is a status output to indicate that the input to the timer has been L3 R/O

detected.
OFF 0 Not timing.
On 1 Timer has been triggered and is operational.
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Timer Modes

On Pulse Timer Mode

Output goes ‘on’ as soon as the trigger input goes active, and remains on until the
time period has elapsed. If the timer is re-triggered during the timing period, the timer

restarts.
Trigger —— ) ) -
Time Time, | Tlms
T
\
Output —— — —

\
Re-trigger —

|
Elapsed time //—/I/—

Triggered J

On Delay Timer Mode
Provides a delay between the trigger point and the timer output becoming active.

This type of timer is used to help ensure that the output is not set unless the input has
been valid for a pre-determined period of time, thus acting as a kind of input filter.

Rules

1. After the trigger goes active, the output switches on after the delay time has
elapsed, and stays on until the trigger goes inactive.

2. If the trigger goes inactive before the delay time has elapsed, the output does not

switch on.
Trigger —— | | |
1 Time 1 1 1 Time
\ <> \ \ [ <>
Output T T T T
\ \ \ \
[ [ [ [
\ \ \ \
Elapsed time /I e
Triggered
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One Shot Timer Mode

* The Time value is decremented on each tick until it reaches zero. When the timer
reaches zero the Output is cleared to OFF.

* The Time value can be edited at any instant to increase/decrease the duration of
the On time.

* Once set to zero, the Time is not reset to a previous value, it must be edited by
the operator to start the next On-Time.

* The input is used to gate the output. If the Input is set, the Time will count down
to zero. If the Input is cleared to OFF, then the Time will Hold and the Output will
switch OFF until the Input is next set.

¢ Since the Input is a Digital Wire, it is possible for the operator to NOT wire it, and
set the Input value to ON which permanently enables the timer.

* The Triggered variable will be set to ON as soon as the Time is edited. It will
reset when the Output is cleared to OFF.

The behavior under different conditions is shown below:

Input | |
Time edited Time edited

P — \ —

P Time

A+ B = Time

Time __X_ £
Elapsed time — L—"" —l P o b
Triggered 4,—|—| |

This diagram shows how the Input can be used to gate the Timer as a type of hold

Input m
Time edited ~ A+B+C+D = Time
Output A B C i}
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Minimum On Timer Mode or Compressor

The input goes active and remains on for a specified period after the input goes
inactive.

It may be used, for example, to help ensure that a compressor is not cycled
excessively.

* The output will be set to On when the Input changes from Off to On.

* When the Input changes from On to Off, the elapsed time will start incrementing
towards the set Time.

¢ The Output will remain On until the elapsed time has reached the set Time. The
Output will then switch Off.

¢ Ifthe Input signal returns to On while the Output is On, the elapsed time will reset
to 0, ready to begin incrementing when the Input switches Off.

* The Triggered variable will be set while the elapsed time is >0. It will indicate that
the timer is counting.

The diagram illustrates the behavior of the timer under different input

conditions:
Input | —!—
1
‘ I — T
Output Time [~ Time
i
q r _.d""'-'--‘ H SRR
R e ~ [~ o
Elapsed time b — o il
S i
Triggered | |_4 II_
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Counter List (Cnkr)

The Counter list is only available if a Toolkit option has been ordered. From firmware
version 3.01 and greater up to two counters are available with the Enhanced Toolkit
option (the Standard Toolkit option has one).

Each time the ‘Clock’ input is triggered the ‘Count’ output is incremented by 1 for an
Up Counter and decremented by 1 for a Down Counter. Atarget value can be set and
when this is reached the Ripple Carry flag is set. This flag can be wired to operate an
event or other output.

A simple wiring example is shown in the iTools chapter. "Graphical Wiring" on
page 223.

Access to the Counter parameter list is summarized below. The full Navigation

Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

+— B+

From

CnEr To next list
previous list »@»|| " 15, ]  ~@&> (EOEL)
(Emr) EEEL=!
|
v ,_)%
1 » > I
INGT INGT
oo oodoo
AV AV
A A A v
e A e N
ENDL ENEL
IR IR
R CRY R CRY
O FLON O FLON
A Ciock Yy A ciock Y
TARGT TARGT
COUNT COuNT
RESET RESET
L O LLR ) L O LLR )
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
ENBL NABLE Mo 0 Count is frozen while Enable is FALSE. Conf RIW
Default: No L3 R/IW
YES 1 Count responds to Clock events when Enable is TRUE.
IR DIRECTION OF uP 0 Up counter. See note below. Conf RIW
LounT Default: Up L3 RIW
down 1 Down counter. See note below.
RLRY RIPPLE CRHRRY Ripple carry is normally used to act as an enabling input to the next R/O
counter. However, in EPC3000 series controllers only one counter is
available. Ripple carry is turned On when the counter reaches the
target set. This can be wired to operate an event or alarm or other
function as required.
OFF 0 Off.
on 1 on.
OFLON OVERFLOW FLAG |Mo 0 Overflow flag is held true (Yes) when the counter reaches zero (Down) | R/O
or passes target (Up).
YES 1
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Parameter
Mnemonic

Parameter
Name

Press to select in turn

Value Description Access

Press or to change values (if read/write, R/W)

0 Clock input to counter. The counter will increment (for an UP Counter) | Read only if wired
! on a positive going edge (FALSE to TRUE).

This is normally wired to an input source such as a digital input.

TRRGT counter TARGET |0 ko Level count to which the counter is aiming. Conf RIW
33553 Default: 9999 L3 R/W
COUNT COUNT 0 Counts each time a clock input occurs until the target is reached. R/O
Range 0 to 99999.
RESET CounTER RESET |Mlo 0 Counter not reset. Conf RIW
YES 1 When the Reset is set TRUE, the Count is setto 0 in 'up' mode orto | L3 R/W
Target in 'down' mode. The Reset also clears the overflow flag.
OCLR CLEAR OvERFLOW Mo 0 Not cleared. Conf R/IW
YES 1 Clears the overflow flag. L3 R/W
Note: When configured as an Up counter, Clock events increment Count until
reaching the Target. On reaching Target RippleCarry is set true. At the next clock
pulse, Count returns to zero. Overflow is latched true and RippleCarry is returned
false.
When configured as a down counter, Clock events decrement Count until it reaches
zero. On reaching zero RippleCarry is set true. At the next clock pulse, Count returns
to the Target count. Overflow is latched true and RippleCarry is reset false.
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Totalizer List (EOEL)

The Totalizer list is only available if a Toolkit option has been ordered.

A totalizer is an electronic integrator, primarily used to record the numeric total over
time of a measured value that is expressed as a rate. For example, the number of
litres (since reset), based on a flow rate in litres per minute.

One totalizer function block is available in EPC3000 series controllers. A totalizer
can, by soft wiring, be connected to any measured value. The outputs from the
totalizer are its integrated value and an alarm state. The user may set a setpoint
which causes the alarm to activate once the integration exceeds the setpoint.

The totalizer has the following attributes:-

1. Run/Hold/Reset

e}

[e]

In Run the totalizer will integrate its input and continuously test against an
alarm setpoint. The higher the value of the input the faster the integrator will
run.

In Hold the totalizer will stop integrating its input but will continue to test for
alarm conditions.

In Reset the totalizer will be zeroed, and alarms will be reset.

2. Alarm Setpoint

[¢]

If the setpoint is a positive number, the alarm will activate when the total is
greater than the setpoint.

If the setpoint is a negative number, the alarm will activate when the total is
lower than the setpoint.

If the totalizer alarm setpoint is set to 0.0, the alarm will be off. It will not
detect values above or below.

The alarm output is a single state output. It may be cleared by resetting the
totalizer, stopping the Run condition, or by changing the alarm setpoint.

3. The total is limited to max and min 32-bit floating point values.

4. The totalizer helps ensure that resolution is maintained when integrating small
values onto a large total. However, very small values will not be integrated into a
relatively very large value i.e. 0.000001 will not be integrated into 455500.0 this is
due to the limitations of 32-bit floating point resolution.

One totalizer function block is available in an EPC3000 controller.
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Access to the Totalizer parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header

«~@ -+ D~
From previous EOEL To next list
. d 5 LEIEiid & id
list Cnkr) | LIST) & Answ)
A v
A v
TY‘ITHI
N
A UNITS y
RES
ALM 5P
AL OR
RUN
HOLD
RESET
—
Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
TOTAL ToTAL outPoT |0 The totalized value. L3 R/O
Y INPUT a0 The value to be totalized. Conf RIW
The totalizer stops accumulating if the input is 'Bad'. L3 R/W
UNITS UNITS See section "Units" on page 105 for a list of units used throughout. | Conf R/W
RES RESOLUTION nnnnn 0 Totalizer resolution. Conf RIW
Default: nnnnn - no decimal places
nnnn.N 1 One decimal place.
nnnAn 2 Two decimal places.
nnAnn 3 Three decimal places.
nnannn 4 Four decimal places.
ALMSP ALARM 00000 Sets the totalized value at which an alarm will occur.
SETPOINT
ALMOP ALRRM BUTPUT This is a read only value which indicates the alarm output On or Off. | Conf R/O
The totalized value can be a positive number or a negative number. | L3 R/O
If the number is positive the alarm occurs when:
Total > Alarm Setpoint
If the number is negative the alarm occurs when:
Total < Alarm Setpoint
OFF 0 Off
On 1 on
RuN RUN Mo 0 Totalizer not running. See note below. Conf R/IW
YES 1 Select to run the totalizer. L3R/W
HOLT HOLT Mo 0 Totalizer not in hold. See note below. Conf RIW
YES 1 Holds the totalizer at its current value. L3 R/W
RESET RESET Mo 0 Totalizer not in reset. Conf RIW
YES 1 Resets the totalizer. L3 R/W

Note: The Run & Hold parameters are designed to be wired to (for example) digital

inputs. Run must be 'on' and Hold must be 'off' for the totalizer to operate.
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8 Input Analog MUX List (Rf15w)

The 8 Input Analog Multiplexer list is only available if a Toolkit option has been
ordered. From firmware version 3.01, up to four Analog Multiplexers are available
with the Enhanced Toolkit option (the Standard Toolkit has three).

The 8 Input Analog Multiplexer may be used to switch one of eight inputs to an
output. It is usual to wire inputs to a source within the controller which selects that
input at the appropriate time or event.

Access to the 8 Input Analog Multiplexer parameter list is summarized below. The full
Navigation Diagram is shown in section "Navigation Diagram" on page 93.

The following parameters are available.

Return to previous list header
— @

From _ ANSw To next list
previous list B> || Ts7|| &> LUAL
(EOEL) ——

—_—

A 4

IE AL 2]l Repeat for up to 3 Analog
I NSk || <@g <«|L 15k Multiplexers

oo o s s
A v A v
A v A v

( H LIM ) ( HLIM h
LoLIM LoLIm
FBACK FBACK

A A '
FB VAL FB VAL
IN SEL IN 5EL
INI-INB IN-INE

ouT out

STATE STATE

\_PE5 ) \__FES )

Parameter | Parameter Value Description Access

Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

HLIM HIGH LIMIT 99990 The high limit for all inputs and the fall back value. Range Low Limit to Max | Conf R/W
32-bit floating point value (decimal point depends on resolution).

Default: 9999

WoLIMIT -9930 The low limit for all inputs and the fall back value. Range Min 32-bit floating | Conf R/W
point value to High Limit (decimal point depends on resolution).

Default: -999
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
FBRCK FRLLBACK The state of the Output and Status parameters when either input is bad or Conf R/IW
STRATEGY operation cannot be completed.
This parameter could be used in conjunction with fallback value.
L bAd 0 Clip Bad. If the input value is above 'High Limit' or below 'Low Limit', then the
output value is set to the appropriate limit, and 'Status' is set to 'Good'". If the
input signal is within the limits, but its status is bad, the output is set to the
'Fallback’ value.
Default: C.bad
C4od 1 Clip Good. If the input value is above 'High Limit' or below 'Low Limit', then
the output value is set to the appropriate limit, and 'Status' is set to '‘Bad'.
If the input signal is within the limits, but its status is bad, the output is set to
the 'Fallback’ value.
FbAd 2 Fall Bad. If the input value is above "High Limit' or below ‘Low Limit', then the
output value is set to the 'Fallback’ value, and the 'Status' is set to 'Bad'.
FLd 3 Fall Good. If the input value is above 'High Limit' or below ‘Low Limit', then
the output value is set to the 'Fallback’ value, and the 'Status’ is set to '‘Good'.
uhbAd 4 Upscale. If the input status is bad, or if the input signal is above 'High Limit'
or below 'Low Limit', the output value is set to the 'High Limit'.
dbAd |6 Downscale. If the input status is bad, or if the input signal is above 'High
Limit' or below ‘Low Limit', the output value is set to the ‘Low Limit'".
FRYAL FALLBACK oo Used (in accordance with Fallback Strategy) to define the output value when | Conf R/W
VALUE fallback strategy is active.
Range Low Limit to High Limit (decimal point depends on resolution).
INGEL INPUT Inito Input values (normally wired to an input source). Conf R/IW
seLection |hnf Default: In1 L3 RIW
NG INPUT 1 oo 1 To input values if not wired. Range Min 32-bit floating point value to Max Conf R/W
e NPUT 2 0o ) 32-bit floating point value. L3 R/IW
N3 INPUT 3 0o 3
Ind INPUT Y [ 4
ING INPUT S HH 5
ING INPUT B 0o 6
N1 INPUT 1 i 7
Ing INFUT B 0o 8
ourt ouTPUT Indicates the analog value of the output between high and low limits. R/O
STRTE STATUS Used in conjunction with Fallback to indicate the status of the operation. R/O
Typically, status is used to flag the status of the operation and used in
conjunction with fallback strategy. May be used as an interlock for other
operations.
See section "Status" on page 106 for a list of enumerated values.
RES RESOLUTION Indicates the resolution of the output. R/O
The resolution of the output is taken from the selected input. If the selected
input is not wired, or if its status is 'bad’ then the resolution will be set to 1dp.
nnnnn |0 No decimal places.
Default: nnnnn
annnn |1 One decimal place.
nnnnn |2 Two decimal places.
nnnnn |3 Three decimal places.
nnnnn |4 Four decimal places.
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User Value List (ulAL)

The User Value list is only available if a Toolkit option has been ordered. From
firmware version 3.01 and greater up to twelve User Values are available with the
Enhanced Toolkit option (the Standard Toolkit option has four).

User values are registers provided for use in calculations. They may be used as
constants in equations or temporary storage in extended calculations.

Access to the User Value parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header
—B@—

From
previous list >@> [[“YAt | +—— »@)> Tonextlist
LIST
(AN Sw) Stoo Bl (¢ mon)
I
—_—
A4
INAS 2]l Repeat for up to
! NSE I NSE || 12 User Values
oo << o s s
A A v
A A v
UNITS UNITS
RES RES
H LIM H LIM
LoLIM LoLInm
VALUE VALUE
STATY STATY

Parameter |Parameter |Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
UNITS UNITS See section "Units" on page 105 for a list of units used throughout. Conf
RES RESOLUTION nnnnn 0 User value resolution.. Conf
nnnN.N 1 One decimal place.
alalaFalyl 2 Two decimal places.
Default: nnn.nn
nnAnn 3 Three decimal places.
nnannn 4 Four decimal places.
HLIM HIGH LIMIT 939935 The high limit may be set for each user value to help prevent the value L3 and Conf
being set to an out-of-bounds value. Range Low Limit to Max 32-bit
floating point value (decimal point depends on resolution).
Default: 99999
LLIM LOW LINMIT -99940 The low limit of the user value may be set to help prevent the user value |L3 and Conf
from being edited to an illegal value. This is important if the user value is
to be used as a setpoint. Range Min 32-bit floating point value to High
Limit (decimal point depends on resolution).
Default: -99999
VALUE VALUE To set the value within the range limits. See note below. L3 and Conf
STATY STATUS Can be used to force a good or bad status onto a user value. This is L3 and Conf
useful for testing status inheritance and fallback strategies.
See note below.
See section "Status" on page 106 for a list of enumerated values.
Note: If 'Value' parameter is wired but 'Status' parameter is not wired, then, instead
of being used to force the Status, it will indicate the value which is inherited from the
wired connection to the 'Value' parameter.
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Input Monitor List (! man)

The Input Monitor list is only available if a Toolkit option has been ordered.

The input monitor may be wired to any variable in the controller. It then provides three
functions:-

1. Maximum detect.

2. Minimum detect.

3. Time above threshold.

There are two instances of the Input Monitor.

Access to the Input Monitor parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous list header
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From previous | mon To next list
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oooo 5”

[ | | [ N—
A4

ISR 2| There are'2 instances of
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v
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A v A v
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MAX MAN
) O A QGO
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T A T A
ALn 3 AL D
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RESET RESET
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Parameter |Parameter Value Description Access
Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

IN INPUT o0 Monitored input value. Conf R/W
L3 RW
MAN MAKXIMUM i This function continuously monitors the input value. If the value is higher R/O

than the previously recorded maximum, it becomes the new maximum.
This value is retained following a power outage.

IMUM i This function continuously monitors the input value. If the value is lower than | R/O
the previously recorded minimum, it becomes the new minimum.

This value is retained following a power outage.

THOLT THRESHOLT The input timer accumulates the time the input PV spends above this trigger | Conf R/W
value. L3 RW
Default: 1.0

IARBY IRYSG RBOVE 0 Accumulated days the input has spent above threshold since the last reset. | R/O

Days is an integer count of the 24 hour periods only. The Days value should
be combined with the Time value to make the total time above threshold.

TRBY TIME RBOVE 0060 Accumulated time above the timer threshold since last reset. The time value | R/O
accumulates from 00:00.0 to 23:59.59. Overflows are added to the days
value.

ALMT RLARM IAYS 0 Days threshold for the monitors time alarm. Used in combination with the Conf R/IW

TimeAbove parameter. The AImOut is set to true if the inputs accumulated | | 3 Ry
time above threshold is higher than the timer high parameters.

Default: 0

ALMTM ALARM TIME R Time threshold for the monitors time alarm. Used in combination with the Conf R/IW
AlmDay parameter. The AImOut is set to true if the inputs accumulated time | | 3 pywy
above threshold is higher than the timer high parameters.

Default: 0
ALop ALArr SutPuT | OFF 0 RIO
On 1 Set true if the accumulated time that the input spends above the threshold
value is higher than the alarm setpoint.
RESET RESET Mo 0 |Default: No Conf RIW
YES 1 | Resets the Max and Min values and resets the time above threshold to zero. | L3 RW
INGT INPUT STATUS Displays the status of the input. R/O

See section "Status" on page 106 for a list of enumerated values.
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Switchover List (Swl)

The Switchover list is only available if a Toolkit option has been ordered.

This facility is commonly used in temperature applications which operate over a wide
range of temperatures. For example, a thermocouple may be used to control at lower
temperatures and a pyrometer then controls at very high temperatures. Alternatively
two thermocouples of different types may be used.

The diagram below shows a process heating over time with boundaries which define
the switching points between the two devices. The higher boundary is normally set
towards the top end of the thermocouple range and this is determined by the ‘Switch
Hi’ parameter. The lower boundary is set towards the lower end of the pyrometer (or
second thermocouple) range using the parameter ‘Switch Lo’. The controller
calculates a smooth transition between the two devices.

Access to the Switchover parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.
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From this list you can configure the switchover function block. This is only appears if
the function has been enabled.

Input 1
Low temperature thermocouple Temperature
Controller
Input 2

High temperature thermocouple or pyrometer

Temperature
Controller operates entirely on
the higher temperature device

Switch High /
M ‘ Controller operates on a

combination of both devices

Switch Low
Controller operates entirely on
the lower temperature device

Time
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Parameter |Parameter |Value Description Access
Mnemonic | Name
Press to selectin turn | Press or to change values (if read/write, R/W)
INHI eyt HIGH | 99990 Sets the high limit for the switch high. It is the highest reading from input 2 Conf RIW
because input 2 is the high range input sensor. L3 RIW
Default: 9999.0
NLD INPUT LOW -99940 Sets the low limit for the switch low. It is the lowest reading from input 1 since
input 1 is the low range input sensor.
Default: -999.0
SUHI SWITEH HIGH |00 Defines the higher boundary of the switchover region.
SWLD suIteH Low |00 Defines the lower boundary of the switchover region.
Nt INPUT 1 of The first input value. This is taken from the low range sensor.
g INPUT 2 i The second input value. This is taken from the high range sensor.
FyAL FRLLBACK 0o Defines (in accordance with Fallback Type) the output value when fallback
VALUE strategy is active.
Range between Input High and Input Low.
FIvp FRLLBACK cbAd Clip Bad. L3 R/O
THPE The measurement is clipped to the limit it has exceeded and its status is set to
BAD, such that any function block using this measurement can operate it's own
fallback strategy. For example the control loop may hold its output.
Default: c.bad
cld Clip Good.
The measurement is clipped to the limit it has exceeded and its status is set to
GOOD, such that any function block using this measurement may continue to
calculate and not employ its own fallback strategy.
FbAd Fallback Bad.
The measurement will adopt the configured fallback value. Which has been set
by the user. In addition the status of the measured value will be set to BAD,
such that any function block using this measurement can operate its own
fallback strategy. For example the control loop may hold its output.
FLd Fallback Good.
The measurement will adopt the configured fallback value. Which has been set
by the user. In addition the status of the measured value will be set to GOOD,
such that any function block using this measurement may continue to calculate
and not employ its own fallback strategy.
ubAd Up Scale.
The measurement will be forced to adopt its high limit, this is like having a
resistive pull up on an input circuit. In addition the status of the measurement is
set to BAD, such that any function block using this measurement can operate
its own fallback strategy. For example the control loop may hold its output.
dbRd Down Scale.
The measurement will be forced to adopt it's low limit, this is like having a
resistive pull down on an input circuit. In addition the status of the
measurement is set to BAD, such that any function block using this
measurement can operate its own fallback strategy. For example the control
loop may hold its output.
SELIN SELECTET nc Indicates which input is currently selected. R/O
INPUT
ynid
both
Moo BRI MOIE The action taken if the selected input is BAD. L3 R/O
56d If the currently selected input is BAD the output will assume the value of the
other input if it is GOOD.
SbARd If selected input is BAD the output is BAD.
our ouTPuT The process variable produced from the 2 input measurements. R/O
GTART STRTUS The status of the input block. See section "Status" on page 106 for a list of R/O
enumerated values.
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Logic OR List (OF)

The Logic OR function block allows multiple parameters to be wired to a single
Boolean parameter without the need to enable toolkit blocks for the LGC2 or LGC8
'OR' functionality.

There are 8 Logic OR blocks available.

Each block consists of 8 inputs which are OR’d together into one output. It may be
used, for example, to take the outputs from a humber of alarm blocks and OR them
together to operate a single general alarm output.

Access to the Logic OR parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.
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Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
N1 INPUT 1 OFF 0 Input 1 to the OR block. R/O
On 1
me INPUT 2 OFF 0 Input 2 to the OR block.
On 1
N3 INPUT 3 OFF 0 Input 3 to the OR block.
On 1
Ny INPUT Y OFF 0 Input 4 to the OR block.
On 1
NG INPUT 5 OFF 0 Input 5 to the OR block.
On 1
NG INPUT & OFF 0 Input 6 to the OR block.
On 1
N1 INPUT 7 OFF 0 Input 7 to the OR block.
On 1
ma INPUT B OFF 0 Input 8 to the OR block.
On 1
out ouTPUT OFF 0 Output result .
On 1
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Instrument List (} f15k)

This list contains five sub-lists: Information (! [IFO), HMI (Hm ), Security (GED),
Diagnostics (dr AL), Modules (mOd5), calibration (CAL).

Access to the Instrument parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.
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Information Sub-List (I AFD)

From this list you can read and adjust information such as Instrument Language,

Temperature Units, Customer ID, etc., as shown in the following table.

Parameter | Parameter Value Description Access
Mnemonic | Name
Press to select in turn Press or to change values (if read/write, R/W)
LANG L ANGUAGE ER 0 English Config RW
Default: English
Fr 1 French
dE 2 German
't 3 Italian
ES 4 Spanish
TUNIT TEMP UNITS dELL |0 | sets the temperature units (°C). Config RW
When temperature units is changed, those parameters which are flagged | L3 RO
as having a temperature type (Absolute or relative) will have their values
converted to reflect the new temperature units.
Default: deg.C
dELF 1 Sets the temperature units (°F).
g 2 Sets the temperature units (K).
INuM INGTRUMENT Unique instrument serial number. RO
NUMBER
LTVPE TYPE 36 |0 |instrument type EPC3016 ¥ DIN. RO
3008 1 Instrument type EPC3008 & DIN.
3004 2 Instrument type EPC3004 ¥4 DIN.
Native Type Comms parameter. Used by iTools.
PS5y PSSy TYRE HU 0 100 to 230Vac +/- 15% voltage PSU option. RO
Ly 1 24Vac/dc voltage PSU option.
IVER VERSION Firmware version number. RO
Native version Comms parameter. Used by iTools.
oIz COMPANY I3 280 Eurotherm CNOMO identifier. RO
510 CUSTOMER ID A non-volatile value for customer use: it has no effect on the instrument Config RW
functionality. Lev 3 RO
Default: 0
EVER £IP vepsIon (U L1 EtherNet/IP version. R/IO
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Display Functionality Sub-List (Hm! )

Parameter | Parameter Value Description Access
Mnemonic | Name

Press to select in turn Press or to change values (if read/write, R/W)

H.IISP HOME DISPLRY This configures which parameters are shown in the HOME display for Conf RIW
Levels 1 and 2. L3 RIW

PUSP 0 The HOME display will show Loop PV, Setpoint when in Auto mode and
Output power when in Manual mode.

Default: PV.SP

PUPE |1

LPY 2 The HOME display will show Loop PV only.

PU 3 The HOME display will show analog input 1 PV1 only.
PUPS |4

The HOME display will show Loop PV and program time left.

The HOME display will show PV and the currently running program number
and segment number.

PUi2 |5 The HOME display will show Analog input 1 PV1 and PV2
Pue 6 The HOME display will show PV2.

VALA HOME BISPLAY An extra parameter value may be displayed on the home display. If the Conf RIW
LUE Home Display is set to LPV/SP, LPV/Time Left or PV1/PV2 the 1/8 and 1/4

DIN displays will display the parameter value on the 3rd line. The 1/16 DIN
display will not show the parameter value. If the Home Display parameter is
set to display only LPV, PV1 or PV2, then, the value of this parameter will be

displayed on the second line.

This parameter is typically wired from the parameter which is to be
displayed.

HTIME Home TIvecuT |0t BO Configures the timeout period (in seconds) for the home page - a value of 0
disables the Home Page Timeout. Range 0 to 60s.

Default: 60

HLOCH HEVLOCH OFF 0 Front panel buttons are active (normal operation).
Default: Off

On 1 Lock the front panel buttons.

TP BARGRAPH TYPE Select the type of bargraph to be displayed. The bargraph is not available in | Conf R/W
EPC3016. L3 RIW

Ler 0 Left to Right. Minimum value is on the left, maximum value is on the right.
The bar starts at the minimum value and extends to the right, to the current
value.

Default: Left to right

CEnt 1 Centered. Minimum value is on the left, maximum value is on the right. The
bar starts at the midpoint between maximum and minimum and extends
either left or right, to the current value.

BoMAN BARGRAPH MAx | 1000 Scaling for maximum on the bar graph. Bargraph Max and Bargraph Min Conf RIW
can be wired as shown in the example in section "Example 4: To Configure || 3 pyw
a Bargraph" on page 225.

Default: 1000

BoMIN BARGRAPH MIN |0 Scaling for minimum on the bar graph.
Default: 0

BaRy BARGRAPH PV The current value being displayed on the bar graph. RO

FaFn Fo FUNCTION R-m 1 To configure the F1 function button. Not available in EPC3016. Conf R/IW
Default: Loop Auto/Manual
FaFN Fe FuncTIoN  |PHLA |12 |To configure the F2 function button. Not available in EPC3016. Conf R/W
Default: Programmer Run/Hold

PGEN PRsE + sCroLL |ARCK 2 To configure the action when the Page + Scroll buttons are pressed Conf RIW
CTIDN together.

Default: Alarm acknowledge
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Functionality of the F1 and F2 and Page + Scroll buttons

The functionality of the above three function buttons can be configured from the

following list:

Function Mnemonic |Valu |Description

e

None Honk 0

Auto/Manual select |H-m 1 Put Loop into Auto or Manual mode.

Alarm acknowledge RAck 2 Acknowledge all active alarms.

Segment advance PR 3 Advance program by one segment.

SP1/SP2 select SPSEL 4 Select SP1 or SP2.

RSP select STGP 5 Remote or Local auto mode.

Loop track LETK 6 Put the Loop into Track mode.

SP rate limit disable | SPJL 7 Enable/Disable the Sepoint Rate Limits.

Recipe select STEC 8 Switch between recipe 1 and 2.

PID set select 5P d 9 Switch between PID set 1 and 2.

Tune enable EullE 10 Start the auto-tune process.

Standby enable ESkY 11 Put instrument into standby mode.

Program Run/Hold  |PHLd 12 Switches the Programmer between Run and Hold mode.
Program Run/Reset PISE 13 Switches the Programmer between Run and Reset

mode.
Probe clean R 14 Start a clean of the Zirconia probe. Only applies if the

application is Carbon Potential..
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Security Sub-List (5EL)

The security list sets up security settings as listed in the following table:

Parameter | Parameter Name Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
LeP L2 PRSSWORT c The password that will be required to place the instrument into HMI level 2. | Conf R/W
Note: a value of O will disable the need to enter a password to enter level 2.
Default: 2
L3P L3 PASSWORD 3 The password that will be required to place the instrument into HMI level 3. | Conf R/W
Note: a value of 0 will disable the need to enter a password to enter level 3.
Default: 3
CFLP CONF PRSSWORT Y The password that will be required to place the instrument into HMI Conf R/IW

configuration mode. Note: a value of O will disable the need to enter a
password to enter configuration level.

Default: 4
CPASE CPASS EXPIRY 90 The number of days after which the comms configuration password will Conf RIW
IRYS expire generating a notification message. This is to inform the user that the

password needs changing. It should be noted that a value of 0 will disable
the expiry feature.

Default: 90
PLOCK PASSWORT LOCK 00:30 After the maximum numberof invalid attempts to login, the HMI level Conf R/IW
TIME passcode and comms password entry mechanism will be locked out for the

period set. This lockout time affects all access level passwords and the
comms config password. Note: A value of 0 will disable the lockout
mechanism. The lock can be cleared by entering a higher level.

Note: This does not apply to the OEM password and feature passcodes
which will always be locked out for 30 minutes.

Default: 30 minutes

CMEM CLERR MEMDRY YES 1 See CAUTION table below. Conf RIW
Mo 0 Clear memory will force all parameters to be set to their factory default
values.

This parameter is only shown if the ‘Configuration password is set 9999.

IM Instrument mode. Comms
MaxIM Maximum instrument mode. parameter
CommsPassword The configured password that will be required to place the instrument into

comms configuration mode when connected via Fixed comms or Option
comms. This password is encrypted before being transmitted via comms
and is hashed with a random salt before being stored. See also section
"Comms Configuration Level Password" on page 21.

Default: Empty (must be set on first connect from iTools)

CommsPasswordEntry Yes 1 Write the correct password to this parameter to enter configuration mode.
No 0 The password entered should match the password configured in
CommsPassword. The entered password is excrypted before sending via
comms.

Default: Empty

ConfigAccess Operator |0 Indication that comms configuration mode can be accessed.

Standby A value of '0' indicates that to enter instrument configuration mode via
Config 2 Modbus communications it will be necessary to write a value of 2
(configuration/engineer) to Instrument.Security.IM within a period of 5
seconds of writing the Comms Config password to
Instrument.Security. Commspassword parameter.

[N

CommsPasswordExpiry Off 0 The number of days after which the comms configuration password will
expire. This will generate a notification message informing the user that the
password needs changing. It should be noted that a value of O will disable
the expiry feature.

Default: 90
CommsPasswordIsSet No 0 Flag to indicate if the comms password is set.
Yes 1 Default: No
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Parameter | Parameter Name
Mnemonic

Press to select in turn

Value

Description

Press or to change values (if read/write, R/W)

Access

EnableUnencryptedLogin

No 0
Yes 1

When this parameter is set, a string parameter (Modbus address 0x5500)
becomes available via comms for entering plain text passwords to enter
configuration mode.

Note: Unlike the encrypted password, the entered string is transmitted as
plain text via comms. Upon receipt, instrument hashes the message with
the saved random salt before comparing it to the saved hashed password.

Default: No

CommsUnencryptedLogin

A comms-only parameter (Modbus address 0x5500) which is to be written
to with the comms password string which is transmitted in plain text to
place the instrument in configuration mode.

Note: Upon receipt, instrument hashes the plain text password with the
saved random salt before comparing it to the saved hashed password.

Default: Empty

ClearCommsPassword

No 0
Yes

When set, the comms configuration password will be cleared.

Note: Clearing the comms configuration password will limit Fixed comms
and Option comms read/write access to a small set of parameters until a
new comms password is set.

Default: No

PassLockTime

0to 24 hrs

Password lockout time.

The password entry mechanism will be locked out for this period after the
maximum number of invalid attempts to login. This lockout time affects all
access level passwords and the comms config password. A value of O will
disable the lockout mechanism.

Default: 30 minutes

FeaturePasscodel Feature passcodes are required to enable chargeable features. These can
be added after the controller has been supplied. Examples of chargeable

FeaturePasscode2 . h L
features include Programmer Types, Toolkit Blocks, some Digital

FeaturePasscode3 Communications protocols, etc.

EeaturePasscode4 The passcodes can only be added through iTools.

FeaturePasscode5 To request a feature, contact your sup_pher_and pr_owde the current values
of the feature passcodess. Your supplier will provide new values to be
entered to update the new feature. Enter these to enable your selected
features.

Three login attempts are allowed before lockout followed by a lockout
period of 30 minutes.

OEMPassword These parameters are only shown of the OEM Security feature has been

OEMEntry supplied.

See Chapter "OEM Security" on page 380 for further information

OEMStatus

OEMParamLists

IMGlobal Comms config locked

Comms
parameter

A CAUTION

CLEAR MEMORY PARAMETER

The clear memory parameter will force all parameters to be set to their factory
default values. This will cause all values previously set by the user to be lost and it
should, therefore, only be used in exceptional circumstances. This parameter is
only available if the CFG.P parameter has been set to 9999.

Failure to follow these instructions can result in injury or equipment damage.
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Diagnostics Sub-List (dv AL)

The diagnostics list provides general diagnostic information as shown in the following

table:
Parameter Parameter Value Description Access
Mnemonic Name
Press to select in turn Press or to change values (if read/write, R/W)
NEWAL NEW RLARM OFF 0 Conf R/O
On 1 This shows ON when a process alarm (see Alarm List) becomes L3 R/O
active and remains on until the alarm has become inactive (and
acknowledged depending upon the latching strategy of the alarm).
GACH GLOBAL ACH Mo 0 Conf RIW
YES 1 Arising edge will acknowledge all active process alarms (see the L3 RIW
Alarm List).
SMPLT SAMPLE TIME Indicates the sample period (in seconds). This is the period between | Conf R/O
each execution cycle. L3 R/O
T TIME FORMAT mSEL 0 Sets the resolution of time parameters on the config comms channel | Conf R/W
GEL 1 when read/written via scaled integer comms L3 R/W
Default: msec
mi 1 2
HOul 3
F5TRY FORCE STANIEY | Mo 0 |Default: No Conf RIW
MITTI
HoIE YES 1 Sets the instrument into Standby Mode (see "Standby" on page 76). | L3 R/W
ESTAT EXECUTION Indicates the status of the execution engine. This parameter can be | Conf R/O
GTRTUS used to determine if the instrument execution is running, in standby or || 3 r/o
starting up.
Mol 0 Running
SERY |1 Standby
SEUP |2 Start up
RINT RESET COUNTER This indicates the number of times the instrument has reset due to a | Conf R/W
power cycle, exit from configuration mode, exit from quick start, or an || 3 gy
unexpected software reset. The count value can be reset by writing a
value of 0.
Default: 0
VLINE Line voltage measurement, not available on low voltage instruments. | Conf R/O
L3 R/O
MBVER MICROBOART Version number of the microprocessor board fitted. R/O
VERSION

The following parameters are comms only parameters available in iTools

InstStatusWord Instrument Status Word. This is a 16-bit bitmapped parameter that
provides instrument status information. It is mapped as shown in the
next section.

AlarmStatusWord Alarm Status Word. This is al16-bit bitmapped parameter that
provides alarm status information. It is mapped as shown in the
following section.

NotificationStatus Notifications Status Word. This is a 16-bit bitmapped parameter that
provides instrument notification status information. It is mapped as
shown in the following section.

StandbyCondStatus Standby Conditions Status Word (include the bit map table).

L2PassUnsuccess Number of HMI Level 2 unsuccessful login attempts since the last
successful login.

L2PassSuccess Number of HMI Level 2 successful logins.

L3PassUnsuccess Number of HMI Level 3 unsuccessful login attempts since the last
successful login.

L3PassSuccess Number of HMI Level 3 successful logins.
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Parameter Parameter Value Description Access
Mnemonic Name
Press to select in turn Press or to change values (if read/write, R/W)
CfgPassUnsuccess Number of HMI Configuration Mode unsuccessful login attempts
since the last successful login.
CfgPassSuccess Number of HMI Configuration Mode successful logins.
CommsPassUnsuccess Number of Communications Configuration Mode unsuccessful login

attempts since the last successful login.

CommsPassSuccess Number of Communications Configuration Mode successful logins.

Instrument Status Word Bitmap

Bit Number Description

Alarm 1 State (0=0Off, 1=0n)

Alarm 2 State (0=0ff, 1=0n)

Alarm 3 State (0=0Off, 1=0n)

Alarm 4 State (0=0ff, 1=0n)

Manual Mode (0=Auto, 1=Manual)

Global (PV1 or PV2) Sensor Break (0=0ff, 1=0n)

Loop Break (0=Good closed loop, 1=Open loop)
CT Load Alarm (0=0ff, 1=0n)

Auto Tune (0=0ff, 1=0n)

Program End (0=No, 1=Yes)

PV1 out of range (0=No, 1=Yes)

CT Over Current Alarm (0=0Off, 1=0n)

New Alarm (0=No, 1=Yes)

Oo|loo| Nl |l W|IN|FL|O

iy
o

=
=

=
N

=
w

Programmer Running (0O=No, 1=Yes)
PV2 out of range (0=No, 1=VYes)
CT Leak Alarm (0=0ff, 1=0n)

i
~

=
ol

Alarm Status Word Bitmap

Bit Number Description

Alarm 1 in active region (0=No,1=Yes)

Alarm 1 not acknowledged (0=No,1=Yes)

Alarm 2 in active region (0=No,1=Yes)

Alarm 1 not acknowledged (0=No,1=Yes)

Alarm 3 in active region (0=No,1=Yes)

Alarm 3 not acknowledged (0=No,1=Yes)

Alarm 4 in active region (0=No,1=Yes)

Alarm 4 not acknowledged (0=No,1=Yes)

Alarm 5 in active region (0=No,1=Yes)

Ol Nl |l W|IDN|FL|O

Alarm 5 not acknowledged (0=No,1=Yes)

iy
o

Alarm 6 in active region (0=No,1=Yes)

=
=

Alarm 6 not acknowledged (0=No,1=Yes)

=
N

Reserved

CT Load Alarm (0=No, 1=Yes)

CT Leak Alarm (0=No, 1=Yes)

CT Over Current Alarm (0=No, 1=Yes)

=
w

i
~

=
&)
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Notification Status Word Bitmap

Bit Number Description

0 Set comms password in iTools

1 Password has expired.

2 HMI level 2 access locked out.

3 HMI level 3 access locked out.

4 HMI configuration access locked out.

5 Comms configuration access locked out.
6 Control loop in demo mode.

7 Control loop in auto tune mode.

8 Comms in configuration mode.

9 Loop Autotune requested, but cannot run.
10 Reserved.

11 Reserved.

12 Reserved.

13 Reserved.

14 Reserved.

15 Reserved.

Standby Status Word Bitmap

Bit Number Description

0 Invalid RAM image of NVOL.

1 NVOL parameter database load/store was unsuccessful.
2 NVOL region load/store was unsuccessful.

3 Option NVOL load/store was unsuccessful.

4 Factory Calibration not detected.

5 Unexpected CPU condition.

6 Hardware ldent Unknown.

7 Fitted hardware differs from expected hardware.
8 Unexpected Keyboard condition during startup.
9 Instrument powered down, in config mode.

10 Recipe load was unsuccessful.

11 Reserved.

12 Reserved.

13 Reserved.

14 Reserved.

15 Reserved.
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Modules Sub-List (m0d5)

This list provides information about the modules fitted in the controller as shown in
the following table:

Parameter | Parameter Name Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
IDWF IDY FITTED NonE 0 The module type that is actually fitted in 101. Conf R/O
L0 1
rELY 2
55 3
dL 0P 4
IDE IDY EXPECTED as above The module type that is expected in 101. Conf RIW
ID2F ID2 FITTED as above The module type that is actually fitted in 102. Conf R/O
I0eE ID2 EXPECTED as above The module type that is expected in 102. Conf RIW
IDHF IDY FITTED as above The module type that is actually fitted in 104. Conf R/O
IDYE I0Y EXPECTED as above The module type that is expected in 104. Conf RIW
OPTF OPTION FITTED The module type that is actually fitted in the options slot. Conf R/O
None 0 None - EPC3004 and EPC3008.
Rl 48 1 Eight digital input - EPC3004 and EPC3008.
ENEEL 2 Ethernet - EPC3004 and EPC3008.
none 10 | None - EPC3016.
TSP 11 | Remote SP - EPC3016.
£23e 12 | EIA232 - EPC3016.
CHBS 13 | EIA485 - EPC3016.
fH2e 14 | EIA422 - EPC3016.
ENEE 15 |Ethernet -EPC3016.
OPTE OPTION EXPECTED as above The module type that is expected in the options slot. Conf R/IW
Enables
Enables parameters are not shown on the controller HMI. They are comms only
shown in iTools.
Parameter | Parameter Name | Value Description Access
Mnemonic
Press to select in turn Press or to change values (if read/write, R/W)
WireMode Run 1 FOR TOOLS USE ONLY - Mode of the Wiring/Execution Engine. R/O
Reset 2
Restoring |3
Validate 4
MaxWires Maximum number of wires. R/O
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Calibration Sub-List (CAL)

Calibration information and instructions for User Calibration are given in "User
Calibration” on page 369.

Access to the Calibration parameter list is summarized below. The full Navigation
Diagram is shown in section "Navigation Diagram" on page 93.

From previous @ CAL

sub list (m0d5) LIST

oooo

The calibration list provides user calibration status information and a means of input
and output calibration.

Parameter | Parameter Name Value Description Access
Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

11 13 A 0 Analog input 1. Conf RIW
R 2 { Analog input 2. L3RW
dC.! c Analog output 1.

d. 2 3 Analog output 2.

dC3 Y Analog output 3.

CE 5 Current transformer.

rmA b Remote setpoint milliamps.
TGP 1 Remote setpoint Volts.

STAT STATUS FRCE d Factory. R/O
Rd_d ! Adjusted.

MOIE MODE ydiE |0 |idle. Conf RIW
SErt { Start calibration. L3R/W
usut c Unsuccessful.

Lo 3 Low calibration point.
SEEL Y Set low point.

d 5 5 Discard calibration.
Hi b High calibration point.
SEEH 1 Set high point.

d 5 B Discard calibration.
Rdid 9 Adjusted.

d 5C {0 | Discard calibration.

CUAL CAL VRLUE This parameter only appears if MODE is equal to Low and | Conf R/W
High calibration point. For input user calibration this is the L3 RIW
value the input is expected to be at the point of calibration.

For output user calibration this is the externally measured
output value at the point of calibration.
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Input Linearization (LIN16)

The LIN16 list is only available if a Toolkit option has been ordered.

A LIN16 function block converts an input signal into an output PV using a series of up
to 14 straight lines (16 points) to characterize the conversion.

In EPC3000 series controllers, from firmware versions V3.01 and above, two
instances of the linearization function block have been added. It is an orderable
option protected by Feature Security see section "Security Sub-List (SEC)" on
page 197.

The LIN16 function block allows a user to create a their own linearization to match
the characteristics of a particular sensor not covered by any of the standard inputs. It
can also be used for the adjustment of the process variable to account for differences
introduced by the overall measurement system or to derive a different process
variable. These may be set up using the controller HMI and the parameters listed
below, but it may be found more convenient to use iTools. For this reason the
configuration of the LIN16 block is described in the iTools section "Input Linearization
(LIN16)" on page 360.

The Parameter navigation using the HMI and parameter descriptions for the LIN16
block are shown in the following sections:

LIN16 Parameter Navigation

Access to the parameter list is summarized below. The full Navigation Diagram is
shown in section "Navigation Diagram" on page 93.

Lin
LIST

oooo

AR c
T S
o s o i s
4
[ 5] (3]
4
( M \ ( T \
mir miIT
o o
STATE STATE
FORM FORM
UNITS UNITS
RES RES
FIACH FBACH
Arzva Y ArpuAlY
BUT LO ouT Lo
BT HI uT HI
NuM PT NPT
£17 PT £17 PT
N Nt
miT miTa
o [S/N N
1 1
v v
e G
ouT 16 uT 16
N )\ J
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Linearization Block Parameters

Parameter | Parameter Name Value Description Access
Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

{ Select the input to linearize. L3 R/W

N INPUT The Input Value to linearize through the Linearization Table. L3 RIW

£3
=

ouTRUT The Output Value that is the result of the linearization of the Input Value R/O
through the Linearization Table.

[Ea]
ol
ua
]
™

STATUS Status of the linearization block. R/O

Dood |0 Good status indicates a correct linearization of the Input..

bAd 1 May be caused by a bad input signal. Examples are, sensor break, output
out of range or invalid series of points, the output is over/under range or the
list of points does not define a correct curve.

Fomrm CURVE FORM Automatically reads the format of the curve configured. R/O

FFEE Freeform Curve
All the selected input points are used to generate a freeform curve.

Vncr Increasing Curve
All the selected input points are used to generate an increasing curve.

dECl Decreasing Curve
All the selected input points are used to generate a decreasing curve.

Ski P Skipped Points from list

At least one input point has been skipped because of not expected order
with respect to the previous ones.

NonE No Form

No valid pair of points has been found that has strictly monotonically
increasing input values.

IT5 See "Units" on page 105 for the list of available units. Conf R/IW

RES ouTRuT nnnn No decimal places. Conf RIW

nnn.n One decimal place.

nnAn Two decimal places.

nnnn Three decimal place.

Al W|N| | O

nnnn Four decimal place.
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Parameter
Mnemonic

Parameter Name

Press to select in turn

Value

Press or

Description

to change values (if read/write, R/W)

Access

FBRCK

FRLLBACK TYPE

Selected Output Fallback Strategy that is actuated when the input status is
bad the output is over its limits or the table contains an invalid series of
points.

R/O

CbAd |o

Clip Bad

The measurement is clipped to the limit it has exceeded and its status is
set to BAD, such that any function block using this measurement can
operate its own fallback strategy. For example the control loop may hold its
output.

food |1

Clip Good

The measurement is clipped to the limit it has exceeded and its status is
set to GOOD, such that any function block using this measurement may
continue to calculate and not employ its own fallback strategy.

FLAd |2

Fallback Bad

The measurement will adopt the configured fallback value. Which has been
set by the user. In addition the status of the measured value will be set to
BAD, such that any function block using this measurement can operate its
own fallback strategy. For example the control loop may hold its output.

Fid |3

Fallback Good

The measurement will adopt the configured fallback value. Which has been
set by the user. In addition the status of the measured value will be set to
GOOD, such that any function block using this measurement may continue
to calculate and not employ its own fallback strategy.

ubAd |4

Up Scale

The measurement will be forced to adopt it's high limit, this is like having a
resistive pull up on an input circuit. In addition the status of the
measurement is set to BAD, such that any function block using this
measurement can operate its own fallback strategy. For example the
control loop may hold its output.

dbAd |6

Down Scale

The measurement will be forced to adopt it's low limit, this is like having a
resistive pull down on an input circuit. In addition the status of the
measurement is set to BAD, such that any function block using this
measurement can operate its own fallback strategy. For example the
control loop may hold its output.

In the event of a bad status, the output may be configured to adopt the
fallback value. This allows the strategy to dictate a known output value.

Conf RIW

Integral Balance
Request

No
Yes

The Integral Balance output can be wired to the PID Loop; The function
block will issue a bumpless transfer of the Loop should there be any
change of the linearization table that can cause an undesired step change
on its output.

Comms
parameter

Minimum Value allowed for the Output. If the linearization table would
result in an output value that is less than the low limit, then the Fallback
strategy will be actuated.

Maximum Value allowed for the Output. If the linearization table would
result in an output value that is greater than the low limit, then the Fallback
strategy will be actuated.

Number of Points selected to define the linearization table. It can be set
between 2 and 16.

A point can be added or deleted by specifying the desired position.

Set EditPoint equal to 1, 2, ..., 16 in order to insert a point at the associated
position; each following point will be moved into the next position.
Set EditPoint equal to -1, -2, ..., -16 in order to remove the point at the

associated position; each following point will be moved into the previous
position and the last one is maintained.

Input Coordinate of Point 1 of the linearization table.

Output Coordinate of Point 1 of the linearization table.

points are available depending on the setting of the Number of Points parameter.

Input Coordinate of Point 1 of the linearization table.

Output Coordinate of Paint 1 of the linearization table.

L3 R/IW
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Remote Input List (TEm. {)

This list configures the remote input as shown in the following table.

Access to the Remote Input parameter list is summarized below. The full Navigation

Diagram is shown in section "Navigation Diagram" on page 93.

Return to previous header

«~@ + D~
From previous list »gg@»||"Em- | »gg» Return to CONF
L IG7
(¢ NSk) Scoc or Level 3
A v
A v
TN
IN
A RNG.HI y
RNG. LD
GCL HI
SCL. LD
TIME. O
RES
UNITS
qut
STAT
—

Parameter |Parameter Name |Value Description Access

Mnemonic

Press to select in turn Press or to change values (if read/write, R/W)

I REMOTE INPUT This parameter can be written to via a remote master, or by the Conf R/W
Remote Setpoint Module (if fitted). The Modbus address is 277 if L3 R/W
being written to by an external master.

RNGHI RANGE HIGH Maximum value of the input. Conf R/W
Default: 100 L3 R/O

RNGLD RANGE LOW Minimum value of the input. Conf R/IW
Default: 0 L3 R/O

SCLHI SCALE HIGH The maximum value of the scaled output PV. Conf R/IW
Default: 100 L3 R/O

SCLLD SCALE LD The minimum value of the scaled output PV. Conf R/W
Default: 0 L3 R/O

TIMED TIMEDUT This is the period in which the input has to be written to (in seconds). | Conf R/W
If this period is exceeded the output PV status will be setto Bad. If || 3 r/0
this period is set to 0, the timeout strategy is disabled.

Default: 1s
RES RESOLUTION nnnnn Resolution of the input /output. No decimal places. Conf R/IW
nnnnN One decimal place. L3 RIO
Default: nnnn.n
nnnAn Two decimal places.
nn.Ann Three decimal places.
nnnnn Four decimal places.
UNITS UNITS See section "Units" on page 105 for a list of units used throughout.
Default: AbsTemp

ourt P The output PV that has been linearly scaled Range High to Scale Conf R/O
High and Range Low to Scale Low.

STAT STATUS Status of the output PV. Conf R/O
See section "Status" on page 106 for a list of enumerated values.
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Comms Indirection Table

EPC3000 controllers make a fixed set of parameters available over digital
communications using Modbus addresses. This is known as the SCADA Table. The
SCADA Modbus address area is 0 to 15615 (0x3CFF). There are three addresses
reserved to allow iTools to detect the instrument: 107, 121 and 122 - these cannot be
set as a Destination value. The following Modbus addresses have been reserved for
use via the Comms Indirection Table. By default the addresses have no associated
parameters:

Modbus Range (Decimal) Modbus Range (Hex)
15360 to 15615 3C00 to 3CFF

The programmer area (2000h - 27BFh) within the SCADA table is not supported.

When accessed here, the parameter may be presented as scaled integer, minutes or
Native format and may be flagged as read-only. The Comms IndirectionTable allows
additional parameters which are not in the SCADA table to be made available over
Modbus communications for specific applications. It is recommended that iTools is
used to set up the Comms Indirection Table using the Commstab function block.

The following parameters are available in the Commstab function block:

Parameter Name

Press to select
in turn

Value

Press or to change values (if read/write, R/W)

Description

Access

Dest

The Modbus address where the selected
parameter will appear in the SCADA table area.

Range is 0 to 15615.
A value of -1 indicates not used.

Not Used

Modbus destination

Configuration

Source

The parameter that will be mapped into the
Destination Modbus address.

It should be noted that setting this parameter via
iTools will allow sources that are unavailable to the
HMI. If such a setting is subsequently examined
using the front panel it cannot be edited, only
deleted.

Source parameter

Configuration

Native

The data format in which the source parameter will
be presented at the destination address.

0 Integer - causes a scaled integer representation
of the value to appear at the Modbus address.

1 Native - causes the native format of the value to
appear at the Modbus address. It should be noted
that if a 32 bit value is returned, it will use two
adjacent 16 bit Modbus addresses.

Integer

Native data format

Configuration

ReadOnly

This parameter may be used to override the
normal alterability rule for the parameter and force
it to be Read Only.

Setting this value to 'Read/Write' enables the
normal alterability rule(s).

0 Read/Write - Allow the value's normal alterability
rule to be applied at the selected Modbus address

1 Read-Only- Overrides the parameter's normal
alterability rule to present it as read only at the
selected Modbus address

Read only
Read/Write only if source is R/IW

Configuration
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Minutes This allows for Time parameters to be presented in | Seconds Time parameter resolution Configuration
alternate resolutions, for example 1/10th of
minutes or 1/10th of seconds.

0 Seconds- the Time parameter will be presented
as sss.s

1 Minutes - the Time parameter will be presented
as mmm.m
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Q Code List

These are the Quick Start Code function block parameters which are available via
comms. They are the Quick Codes shown on the HMI when the instrument starts-up.

They can be seen in iTools but there is no separate list on the controller HMI.

Parameter Name Value Description Access
Press to selectin | Press or to change values (if read/write, R/W)
turn
Quick Start Code Set 1 Comms only

Application

Defines the application.

None

No application configured. The controller has no soft wiring.

PID heat only

PID heat only controller.

PID heat/cool

PID heat/cool controller.

VPU heat only

Valve position heat only controller.

Carbon potential

Carbon potential controller.

Dew point control

a|l bl W|DN|FL|O

Dew point controller.

Input 1 Sensor Type

Defines the type of the input sensor connected to input 1.

Use Default.

Type B.

Type J.

Type K.

Type L.

Type N.

Type R.

Type S.

Sl wn|n|Z2|r|X|<|O| X

(N[O A W[IN|F|O

Type T.

Pt100

N
o

PT100.

Pt1000

N
=

PT1000.

80mV

w
o

0-80mV.

1ov

w
g

0-10V.

20mA

w
N

0-20mA.

4-20mA

w
w

4-20mA.

Input 1 Range

Defines the range of the input 1.

Use Default.

0-100°C.

0-200°C.

0-400°C.

0-600°C.

0-800°C.

0-1000°C.

0-1200°C.

0-1300°C.

Ol N[O S~|[W[IN|FL|O

0-1600°C.

=
o

0-1800°C.

Mli>|o|o|~N|lo|o|r|lw|dv] ]| x

[y
[

Full Range.

Input 2 Sensor Type

Defines the type of the input sensor connected to input 2.
The enumerated values are the same for Input 1 Type above
with the following addition available on input 2 only.

Hiz

40

High Impedance (Zirconia).

Input 2 Range

Defines the range of the input 2. The enumerated values are
the same for Input 1 range.
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Parameter Name Value Description Access
Press to selectin | Press or to change values (if read/write, R/W)
turn
Quick Start Code Set 2 Comms only

CT input Not used 0 Defines the range of the current transformer input.
10A 1 10 Amps.
25A 2 25 Amps.
50A 5 50 Amps.
100A 6 100 Amps.
1000A 7 1000 Amps.
Digital input A Not used 0 Defines the functionality of digital input A.
Alarm acknowledge 1
Loop Auto/Manual 2
Programmer Run/Hold 3
Keylock 4
Setpoint Select 5
Programmer Run/Reset 6
Loop Remote/Local 7
Recipe Select 8
Loop Track 9
Digital input B Defines the functionality of digital input B. The enumerated
values are the same as for Input A above.
D1-D8 Not used 0 Digital inputs 1 to 8.
Configl 1 (See also "Quick Codes DIO" on page 70).
Config2 2
Config3 3
Config4 4
Config5 5
Config6 6
Config7 7
Config8 8
Config9 9
Temperature units Default 0 Default temperature units.
Celsius 1 Degrees Celsius.
Fahrenheit 2 Degrees Fahrenheit.
Kelvin 3 Kelvin.
Save and exit NoEXxit 0 Do not exit quick start mode.
Save 1 Save quick start settings.
Discard 2 Discard quick start settings.
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Configuration Using iTools

What is iTools?

What is an IDM?

What is in this Chapter?
This chapter describes how to configure the controller using iTools.

This chapter describes those feature which are specific to the EPC series controllers.
iTools is generally described in the iTools Help Manual Part No. HA028838 which can
be obtained from www.eurotherm.com.

iTools is a configuration and monitoring package which can be used to edit, store and
‘clone' complete controller configurations. It is a free downloadable package available
from www.eurotherm.com.

iTools can be used to configure all the functions of the controller already described in
this manual. It is also possible using iTools to configure additional functions such as
Customized Messages, Recipe Storage and Download and Parameter Promotion.
These features are described in this chapter.

The Instrument Descriptor Module (IDM) is a Windows file that is used by iTools to
determine the properties of a specific device. Each version of a device requires its
own IDM file. This is normally included with the iTools software and allows iTools to
recognize the software version of your instrument.

To Load an IDM

In the unlikely event that the build of your instrument is a non-standard, it may be
necessary for you to obtain the IDM from the Eurotherm web site
www.eurotherm.com. The file will be of the format IDxxx_v106.exe, where IDxxx is
the instrument and v--- is the software version number of the instrument.

Having downloaded the new IDM installer, ensure all of iTools and the iTools OPC
Server have been stopped. Then launch the installer and follow the instructions to
complete the IDM installation onto your system.

Once installed, start iTools as usual. If the installation was successful, the new device
details should be listed under the "New" dialog under the appropriate tab.
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Connecting a PC to the Controller

This may been done using the configuration CPI clip, the Fixed Communications port
(EPC3004/EPC3008) or by Option Comms modules (if fitted).

Using the Configuration Clip

A Configuration Clip is available with iTools by quoting USB in the iTools ordering
code. Alternatively, it may be ordered with the controller by quoting
EPCACC/USBCONF in the Accessory Order Code. The clip can be fitted into the
side of a controller as shown and has a USB interface to a PC.

Connecting via the Configuration Clip offers the simplest and quickest method of
establishing communications to the controller, as it provides easy access whatever
configuration the controller is set to.

Ensure that the controller is powered down before the clip is attached.

The benefit of using this arrangement is that it is not necessary to power the
controller, since the clip provides the power to the internal memory of the controller.

Note: In some cases it may be preferable to have the configuration clip connected
but not power the instrument from the USB port. For example, when the controller is
powered by the standard Low Voltage (24Vdc) or Mains (110Vac -240Vac) and iTools
is connected to monitor, configure or clone it. The power can be disconnected by
removing Pins 1 & 5 in the following diagram.

| Pin 5: +5V
Pin 4: Gnd
Pin 3: Rx
Pin 2: Tx
Pin 1. 7.5V
Err—

Note: An existing earlier version of this clip with a serial interface to a PC may also
be used.
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Using the Communications Port

Connect the controller to the EIA485 serial communications port of the PC shown in
"Serial Communications EIA-485" on page 58.

Using Option Comms

In EPC3016, if the relevant options board is fitted, the controller may be connected
using EIA232, EIA422 or Ethernet as shown in "Digital Communications
Connections" on page 57.

In EPC3008 and EPC3004, if the relevant options board is fitted, the controller may
be connected using the Ethernet connector, see "Ethernet Wiring" on page 59.

Note: Ensure that the Comms block in the controller is suitably configured - i.e. in
the Comm/Main Sub List the Protocol parameter is configured to "m.tCP"
(MODBUS/TCP), and in the Comm/Network Sub List the IP Mode parameter is
correctly set (STAT/dHCP - depending on whether there is a DHCP server).

Also, to enable iTools to automatically Discover the controller, ensure that the Auto
Discovery parameter found in the Comm/Network Sub List is turned to ‘On’.

Refer to sections "Main Sub List (mAIN)" on page 151 and "Network Sub List (nWrk)"
on page 153.

214

HAO032842ENG Issue 5



Configuration Using iTools

EPC3016, EPC3008, EPC3004

Starting iTools

Open iTools and, with the controller connected, press ‘Scan’ on the iTools menu bar.
iTools will search the communications ports and TCP/IP connections for recognisable
instruments. Controllers connected with the configuration clip (CPI), will be found at

address 255 regardless of the address configured in the controller.

Note: The Scan will only find the devices if the configuration clip or serial comms is
used. If Ethernet is used then it will be necessary to add the IP address to the iTools
control Panel list. This is described in section "Ethernet Parameters" on page 320.

When the controller is detected a screen view similar to the one shown below will be
displayed. The browser on the left shows the List Headers. To display parameters
within a list double click the Header or select ‘Parameter Explorer'. Click on a list
header to display parameters associated with this list.

The controller view may be turned on or off using the 'View' menu and selecting
'Panel Views'. This view mimics the connected controller HMI. The buttons are active
which means that the controller can be operated directly from these buttons in exactly
the same way as the connected instrument.

Eile Device View Optiens Window Help
| & & & B & | % & x  ® q 2
New File OpenFile  Lead Save Print ‘Scan Add Remove Access Views Help

[ Graphical Wiring [ Parameter Explorer 5] Flash Memory [B] Device Panel [l Terminal Wiring  §3} Watch/Recipe 3+ Programmer | #8 OPC Scope = iTools Secure

% comi1.10255-EPC3004

< m L4
N Bronse

120 Mud -
1+ -] Counter

522 Lge2

i LgeB

5[ Usrval

21 OR

1> {21 Programmer pl
3 Program

1> Segment

{2 WorkingProgram L
1+ -] WorkingSegment
-1 BCD

;423 Loop.

1> -] Diag

(OM11.1D255-EPC300

Level 2 (Engineer) EPC3004 v. E215 ﬂ

The controller may be configured using the Browser view above. The following pages
show a number of examples of how to configure various functions.

It is assumed that the user is generally familiar with iTools and has a general
understanding of Windows.

If the controller uses Ethernet comms, iTools needs to be set up to communicate with
the controller. This is described in "IP Mode Settings" on page 324.
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The 'Browser' List

Parameters are available under list headings in the same way as in the controller
Level 3 or Configuration level.

ool

Eile

Device

Explorer View Options Window Help

B
I New File  Open File

&

Print

gr

Add

x

Remove

&

Access

(a o

Load Save

b

Scan

‘ COMIL.ID255-EPC3004

e 1
‘:HM\_ I SEC_urityI Diagmgnqs__l M_Dd_u_\aa__l Enables | Fical |~qu |

Info

24 Browse 3¢ Find

[ - 3 Instrument
R
ra10

i R

1> 20 Zirconia
i3 Loop

[ | Programmer
23 Alarm

1> {13 BCD

1> {20 Recipe
- Comms
23 Math2
-3 Lge2

-0 LgeB

-2 Timer
23 Counter
-3 Total

>0 Mux
23 UstVal
23 IPMonitor
1> 20 SwitchOwver
43 OR

[ | Remotelnput
23 Qcode
-1 Diag

[Marne [ Description [ Address| Value
# Templnits | Temperature Units 1 518 DegC () ~
| Instumenthumber | Instrument Number 1028 1
| [ Type | Instrurnent Type 1027 EPC3004(2) ~
[ PEUType |PEU Type | 1031 Lawt/olt (1) ~

| Wersion Instrurnent firmware version | 18432 E2.26
| CompanylD | Company identfication 121 1280
£:Cu9tomerID |Customer\demiﬁcation 629 1]

Instrument.Info - 10 parameters

=

Level 2 (Engineer)

EPC3004 v. E2.26

Double click on a heading to display parameters associated with the selected
heading in the right hand side of the iTools view.

Parameters colored blue are read only in the selected level.

Parameters shown in black may be modified within preset limits. Enumerated

parameters are selected from a drop-down list and analog parameters may be
modified by typing in the new value.

The actual controller HMI may be displayed in the top or bottom section of the iTools
display as shown. The controller may be operated from this view. The controller HMI
may also be displayed by pressing ‘Device Panel’ in the menu bar.
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Configuration Access

The controller may be configured from the front panel (HMI) as described in
"Configuration Level" on page 95 or it may be configured over comms using more
than one serial or Ethernet channel (if ordered). In order to avoid multiple users from
writing to the same configuration parameter at the same time, comms connections
are separated into a maximum of five sessions (1x config comms, 1x serial comms,
3x Ethernet). When a session is created it restricts access to another channel also
being in Configuration mode simultaneously.

Access levels are Operator/Configuration.

By default, a connection has operator privilege. Upon disconnection (or timeout) the
session will be deleted, with the associated mode reverted back to operator level.

If a power cycle occurs while any session is in configuration mode, the instrument will
start up in standby mode with the HMI displaying the standard PLnF notification. Al
sessions will be disconnected during startup. When connections are re-established,
all will be in operator mode. Any session (or HMI) must then enter and exit
configuration mode to remove this notification.

When one comms session puts the instrument into configuration mode, all other
sessions will report the instrument in standby mode, but will not provide configuration
level privilege. All other sessions will also be prevented from accessing configuration
mode.
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Setting Comms Configuration Password

For EPC3000 V5.xx and later, the password will require configuration on first
connection to iTools via Option/Fixed comms. This can be done in two ways:

1. The user selects the “Add Devices” (using the “Add” button), the device will
display a padlock icon to the left of the device description.

¥ Add Devices X
Select Devices to Add Select Al
Device Dievice Type 1Pvd Deseriptian
ik D255 EPCA008G 92168111222 EPC3008 503 192188111222  MODBUS_EPCA0m{000AS
W ID255-EPack@182165-111-201 EPack 508 132168111201 MODBUS_Epack[0400253
Fetiesh Cancel

—F—

If they select to add the device, iTools will display a message informing them
that they need to configure the Comms Configuration password before being
able to proceed.

Warning X

L The comms configuration password has not yet been set.
SR,
Would you like to configure the comms configuration password now?

The device will not control while its Access Level is set to Configuration.

It is recommended that the device be disconnected from any active process.

Yes No

Selecting ‘Yes’ will automatically launch the iDevPWSetup tool.

iTools Device Password Manager b3

Please set the device's communications configuration password. Uncanfigured devices - please select to configure

Minimum allowable password length s 8 characters, and should contain at
least 2 of the following:

IP Address Device

192.188.111.201 EPack 608 [0x000SFEF1]
- uppercase letters (A through Z) 192,168.111,222 EPC3008 503 [0x14320000]
~lowercase letters (2 through 2)

~ numeric digits (0 thraugh 9)

- spedial characters (such as |, $, % %)

Password does not meet minimum recommended requirements.
Not long enough, and not enough

- Numeric

- Uppercase

-Lowercase

- Special Characters

Apply to selected devices Exit
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2. The user chooses to perform a network “Scan”, on detecting the device,
iTools will display a message:

Warning

1N

The comms configuration password has not yet been set.

Would you like to configure the comms configuration password now?
The device will not control while its Access Level is set to Configuration.

It is recommended that the device be disconnected from any active process.

Yes Mo

informing the user that they need to configure the Comms Configuration
password before being able to proceed. Selecting ‘Yes’ will automatically
launch the iDevPWSetup tool.

- Numeric
-Uppercase
-Lowercase

Please set the device's communications configuration passwrd.
Minimum allowable password length s 8 characters, and should contain at
least 2 of the following:

- Uppercase letters (A through Z)
- lowercase letters (2 through z)

- numeric digits (0 through 9)

- special characters (such as !, §, # %)

Password does not meet minimum recommended requirements.
Not long enough, and not enough

- Spedal Characters

4 iTools Device Password Manager

Uncanfigured devices - please select to configure

IP Address Device

192.168.111.201 EPack 608 [0x0009FBF1]
192.168.111.222 EPC3008 503 [0x14320000]

Note the following:

— UPPER CASE [A-Z]

— lower case [a-Z]

— numeric [0-9]

— special characters [! $ # %, etc]

To Put iTools into Configuration Mode

Passwords are required to be at least eight characters in length

It is required that the password uses two out of the four following character types:

Enforce a lockout period after five unsuccessful attempts

WARNING

UNINTENDED EQUIPMENT OPERATION
Do not attempt to configure the controller while it is connected to a active process.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

In configuration level the controller is in standby mode and does not control the
process or provide alarm indication.
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*

Clickon  Access A dialog message is displayed as shown.

Warning @

The device will not control while its Access Level is set to Configuration.
! . Itis recommended that the device be disconnected from any active process.

Are you sure you wish to proceed?

If another session already has the controller in Configuration Mode, a different dialog
message is displayed, advising that the request to enter Configuration mode from
this session may not be successful.

Warning | &2

The device will not control while its Access Level is set to Configuration.
! . Itis recommended that the device be disconnected from any active process.

Another user may already have Configuration Access.
It is likely that your Configuration Access request will be unsuccessful.

Are you sure you wish to proceed?

Select ‘Yes' if the process is not on line. You will be prompted to enter the Comms
password.

If connected via the CPI clip, no Comms password will be required.

The controller will display the scrolling message COMMS CONFIG ACTIVE together
with the letter H.

The controller may now be configured using iTools.

The controller may also be put into configuration mode.

*

If the controller is already in Configuration level and then =~ A<= js selected in

iTools a warning is message is shown to alert the user that the controller has
configuration access:

It may be possible to continue to put iTools into Configuration level by selecting ‘Yes'.
The comms password is required as above.

The controller can be configured from both iTools and the HMI but only the last
change will be accepted. If Access in iTools is then switched back the controller will
also return to Operator Level 1.
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Instrument List

The Instrument List is the first list shown in the Browser section of iTools. It allows
further features which are not available in the instrument HMI to be set. In particular
Security related features including the Comms Config password.

- ~

[ Default.102-168-111-222-502-1D255-EPC3008 - Parameter Explorer (Instrument) =R EON |
& v = ~| i 6 -
Info  HMI  Secunty Diagnostics Modules Enables FCal Cal  OEMConfiglist DEMOperList

| Name | Description | Address Value | Wired From
# L 2Passcode Level? Passcode 1056 e
# L3Passcode Level3 Passcode 514 "
& ConligPasscode Conhgurabon Passcode 515 S

IM Instrument Mode 133 2

MaxdM Max instrument mode (iTools use only) 1057 2
# CommsPassword To Set Comms Password 22049 B7D = ..

CommsPasswordlsSet Comms passwond has been Set 128 1

Confighccess Indication that config mode can be accessed 1080 1
& CommsPasswordE wpity Comms Password Expiry Days 1062 90 -
# PassLockTime Password lockout time 1063 30m -
& FeaturePasscodel Feature Passcode 1 1064 EBR756
# FeatuePasscode2 Feature Passcode 2 1085 13790
A FealurePasscode3 Feature Passcode 3 1070 36714

ClearMemory Clear Memony 1066 No [0] =
/ DEMPassword 0EM Password 22473 H7D= ..
& DEMEnty DEM Passwoard Entry 22136 RO ..

OEMStatus OEM Status 1067  Unlocked (0] =
# OEMParamLists OEM Parameter Lists 1068 Off (0] =

IMGlobal Comms config locked (iTools use only) 1069 2
/ EnablelnencryptedLogin Enable Unencrypted Comms Login 2881 No (0] =
# ClearCommsPassword Clear Comms Password 2882 Mo (0] =
< »
Instrument. Security - 21 parameters

To change the Comms Config password, click on the ellipsis in the value cell on the
password dialog window and enter a new value.

The parameter ‘Comms password Expiry Days’ defaults to 90 days. This parameter
sets the number of days after which the comms configuration password will expire.
This will generate a message informing the user that the password needs changing.

The 'COMMS CONFIG password EXPIRED' notification appears as a scrolling
message in the display if password expires but can be disabled by setting
Instrument.Security. CommspasswordExpiry to ‘0.

Note: However, this is not recommended as it potentially could lead to
unauthorized access to the instrument's configuration.

Feature passwords

Feature passwords are required to enable chargeable features. These can be added
after the controller has been supplied. Examples of chargeable features include
Programmer Types, Toolkit Blocks, some Digital Communications protocols, etc.

To add a new chargeable feature contact your supplier who will request the current
values of the feature passwords. New values will then be provided to be entered to
update to the new feature.

Three login attempts are allowed before lockout followed by a lockout period of 30
minutes.
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Terminal Editor

Select ‘Terminal Wiring’ on the main tool bar.

M COM11.1D255-EPC3004 - Terminal Wiring Editor '
| B

Diagram |Ann0tated Diagram | Summary

Module type: Input/Cutput 1

10 Ident:  |LogiclO (1) ~| Type: [onofi (1) -

From this view click on a set of terminals representing an 10 module. In the ‘1O Ident’
drop down select an 10 type. The diagram of the type of 10 will be shown against the

chosen terminal set.

An Annotated Diagram and Summary of wiring can also be viewed.
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Graphical Wiring

Graphical wiring provides a means of connecting function blocks together to produce
a unique process. If the controller has been ordered or configured using the Quick
Codes for a particular application then an example of the application has already
been produced and is intended as a starting point for the user to modify as required.

Select ‘Graphical Wiring’ on the main toolbar.

WARNING

UNINTENDED EQUIPMENT OPERATION

This operation will require the controller to enter configuration mode. Ensure that
the controller is not connected to an active process.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

| Fna| T Bocks | (<] || 5] comm 10255-£PC3004 - Graphical Wiring = e
- A Comment le@\wﬂ% ~\ O | 9 | e B S| @B
12 Monitor I 7

| Top
{3 Instrument _
w3 Al
w00

#-{J OptionDIO L
ocr Thermocouple (0)F]
i% Loop SensorBreakOutput] :
£} Programmer PYf------ 5 :Main. AutoMan Main.Made!

# D Aam PVStatus ""”EEMam PV rulam‘.'\'nrkmgSPi

; {1 sco El \Setpoint SPSelect - Output Ch10utput:
{1 Recipe :Selpoint 5P1 8

& I} Comms 1 Setpoint. 3P2

3 a2 Setpaint PSPSelect

+

&

; {3 Lge2 iElpOlntPSF‘ DE

+ {J LgcB T R, | :
{J Timer ‘ i ;
{3 Courter =
3 Towl

A list of function blocks is shown in the left hand side. Blocks are dragged and
dropped from the list into the Graphical Wiring section on the right.

They are ‘soft wired’ together to produce the application. The above example shows
the Analog Input 1 block wired to the PV input of the loop. This is produced by
clicking on the ‘PV’ parameter of the Analog Input block and dragging to the ‘Main
PV’ parameter of the Loop block. It is important to note that the value of a wired
parameter cannot be manually changed since it takes on the value of the parameter it
is wired from. The blocks and wires are shown dotted until the controller is updated

using the ‘Download Wiring to Instrument’ button %@ in the top left corner of the
Graphical Wiring section.

For a full description of graphical wiring, please refer to the iTools User Manual
HA028838.

50 wires are available as standard, with 200 wires available if the enhanced Toolkit
option has been ordered.

If a controller is ordered or configured for a specific application it will already have the
wiring in place. This is shown in the examples following the section "Applications” on
page 228. Application specific wiring is intended as a starting point which can be
modified by the user to suit a particular process.

If the controller is ordered unconfigured it will be necessary for the user to wire the
function blocks to suit the particular application.

Some examples of graphical wiring are shown in the following sections.
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Example 1: To Wire an Alarm

Unless specifically produced in an application, any alarm which is required must be
wired by the user.

The example below shows an absolute high alarm monitoring the Process Variable.

This is a ‘soft’ alarm in that it does not operate a physical output.

1. Drag and drop an alarm function block into the graphical wiring editor.

2. Drag and drop an analog input block into the graphical wiring editor.

3.
4.

Click on ‘PV’ of the input block and drag a wire to ‘input’ of the alarm block.

At this stage the wire is shown dotted and it must be transferred to the controller

by clicking the ‘Download Wiring to Instrument’ button @ in the top left hand

corner of the Graphical Wiring view.

Al

Thermocouple (0

1] 0

SensorBreakOutput
PVJ

PVEtatus

Alarm 1

AbsHi (1)

[

Input Output

Threshold
Ack
Inhibit

g

Example 2: To Connect an Alarm to a Physical Output

To make a soft alarm operate an output it must be ‘wired'’.

1. Drag and drop an alarm function block into the graphical wiring editor.

2.
3.

Drag and drop an output block into the graphical wiring editor.

Click on the ‘Output’ of the Alarm block and drag the wire to the ‘PV’ input of the

output block.

At this stage the wire is shown dotted and it must be transferred to the controller
by clicking the ‘Download Wiring to Instrument’ button

The example shown below uses Alarm 4 and 102 (configured for On/Off output).

Alarm 4

AbsHi (1) [F

Input Cutput
Threshold
Inhibit

9) 0

10102

onoff(10)=

I Jpy
OB v]

Output

0
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Example 3: To Wire Sensor Break

If a sensor condition is required to operate an output it must be wired as shown in the
example below.

Sensor Break Alarm with Latching

Al1

Thermocouple (0)

SensorBreakOutputf

10 0P3
PV Qutput

11 S

PV
PVStatus

Loop

PID (2)
Off (0)

Main.PV CQutput. OutputHighLimit

Output. Outputl owLimit
Cutput.Ch10utput

0

In the above example a sensor break alarm has no latching ability. If latching is
required the sensor break output can be wired to an alarm function block configured
as a digital alarm which can be configured for auto or manual latching. A wiring
example is shown below:

Al1

Thermocouple (0)

SensorBreakOutput
PV
PVStatus

B ]

[From] Off (0) ﬂ:o] 0.00

Loop

PID (2)
Off (0)

Main.PV

SHEE]

|[Fr0m] Output=0n (1) [To] PV =1.00

Alarm 3

DigHi (8)

Input  Outputf——————

B O

Sensor break alarm

Ack
Inhibit

]

Example 4: To Configure a Bargraph

10 0P3

PV OQutput

----(Cutput = 1.00

In this example the bargraph will be wired to the PV input connected to Analog
Input 1.

1.
2.
3.

Drag and drop the ‘Instrument’ function block into the graphical wiring editor.

Drag and drop an ‘All’ block into the graphical wiring editor.

Click on the ‘PV’ of the All block and drag the wire to the ‘HMI.BargraphPV’ in
the Instrument block.

To apply limits to the bargraph:

In the Al1 function block click L to open the list of parameters. Then click E}to

show all connections.

Drag InputHigh to HMI.BargraphMax in the Instrument block.

Drag InputLow to HMI.BargraphMin in the Instrument block.
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Al1
Thermocouple (0}

SensorBreakOutput
PVStatus
a &

Instrument

HMI.HomeDisplayExtraValue
HMI.Keylock

InputHighi
mpuﬂ_OWxHI'v1I.EIargraphrv1ax
HMI.BargraphMin

pyb— HMI.BargraphPV

Click the ‘Download Wiring to Instrument’ button.

The above example will cause the bargraph to display the PV from Al1. Another
typical requirement is for the bargraph to show the output demand value. This may
be wired in a similar way by wiring the channel output to the HMI.BargraphPV as

shown below.

Loop
PID (2)
Off (0)
Qutput. OutputHighLimit
Qutput. OutputLowLimit
Output. Ch10utput

i

Instrument

HML.HomeDisplayExtraValue
HMIKeylock
HMI.BargraphMax
HMI.BargraphMin
HMI.BargraphPYV

%

Example 5: To Wire a Retransmission Output

In this example, Analog Output 1 (101) is required to read 0 volts for a PV input of 0.0
and 10 volts for a PV of 500.0.

Al
Thermocouple (0)
SensorBreakOutput

Loop

PID (2}
Off (0)

——=Main.PV Output.Ch10utput

R

I00P3

PV Outputf
m

[From] 0.00 [To 0.00

10101

PV Dutput ----iOUtput: 10.00
B O

PV
PVstatus

B i

|[Fr0m] PV =500231 [To] PV=50031

Qutput=0.00
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The diagram shows a simple loop where the control output is connected to Output 3
and the PV is wired to Analog Output 1 configured for O - 10V.

5 COMI1.1D255-EPC3004 - Parameter Explorer (10} e E =

[ = ~| G G| -

(101 oz |oP3 |04 (L& [LB
[Name | Description |.ddress| Yalug| =+
Ident 10 hardware 1D 12672 DCOut(4) -

|| # Type Type of inputfoutput 12675 WOP(1) -

|| # Py Process variahle 1952 500.37

| Status P Status 1953 Good (0) ~

# DemandHigh | Demand High 12686 500.00

||# DemandLow  Demand low 12687 00g

# OutputHigh Cutput high 12688 10.00

|| # Output_aw Output low 12689 0.00

| Mt Ot 149R8 innn T

|| 10101 - 17 parameters

In the 101 settings adjust Demand Low to 0.0 and Demand High to 500.0.

The Output High and Output Low parameters may be adjusted to limit the analog
output if required. For example, set OutputHigh to 8.0V and OutputLow to 1.0V. The
retransmission will then read 1.0V for a PV of 0.0 and 8.0V for a PV of 500.0.
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Applications

The controller is supplied with a number of pre-configured applications. Two of these
are summarized in the following two sections. They are further described in
supplements to this manual. These are:-

¢ Part number HA033033 EPC3000 Temperature Control Applications.
¢ Part number HA032987 EPC3000 Carbon Potential Control Supplement.

* Part number HA032994 EPC3000 Dew Point Control Supplement.

They may be found at www.eurotherm.com.
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Heat/Cool Controller

This application provides a starting point for a dual channel Heat/Cool PID Controller
Quick Code 2 (application order code 2) is shown below:

Loop Setpaint BackCalcPV
Loop.SelpointBackCalcsP -5

Run f

Setup.Run

Alarm %
AbsHi (1) ™)
Input Outpul
Threshold L OR2
—3{Reference Input1 Dutpuf {Coop MainF_Man »
‘MK_ - Input2 General alarm
Inhibit [11] El] relay
o g
st Und OR1 10 0P3
errange
HMI.HomeDisplayExdraValue e — r
HMILKeylock Alarm 2 . Inpuw utpu onoft (10
Loop Main WorkingOutputh—{ HMI.BargraphPV Abslo(2) ) - ik biey Output
lo} O Input Outputf* L o
Inputs i
Threshold Inputs
ack —AInput? a 10104
Alarm 3 nhibit MACP (0)]
Al S Sensor break alarm En
DigHi (8) & g g PV Outpu
Thermocouple (0)E] - fij
SensarBreakoutput]
T’V REP Failure alarm Z
If104 is DCOut module
PvStatus 4
Loop il this will be configured for|
PID (2) = DigHi (8) [ PV refransmission
PID (2) & Remotelnput SIaus~nput_ Output L
Wain Py Main RemoteL Ack
Main.Track Main.P' l>mhibil
Wain F_Man Main.WorkingSP r—" E] o101
‘ WainIntBal Main WorkingOutputf-~instrument HUl BargraphPV. oD O TPO (1))
Setpoint PSPSelect SetpointBackCalcPV| Programmer.Run.PVinput Apv outputh-----
put] Heat output
nber  Run PSP tpoint PSP Setpoint BackCalcSP I s e snan =] Input Outputp————————— 0O
Run PVinput Run Event1 Setpoint RSP Output Ch10utput] “|General
Run.SPInput Run.Track] Output. Ch20utput] ~—3 Inhibit Purpose
Run.Int3al 4] f5 m 3| |atarm 1
Setup Reset Setup.Run 10102
Setup.RunHold
TPO(11)E|  |Cool oulput
Setup.RunReset Alarm & B Outn)ul |
El 3 off(ny [ o
Input Output|
Remotelnput ‘Cumms RSPl ! - A
.- £l General
Input g:-llfm ‘—1Inhibit Purpose
alus =ifarm Snput 12] 3| |Mam2
a a

In this example, the sensor input is a thermocouple connected to the main analog
input.

A programmer block provides the PSP setpoint to the loop.

The heat channel provides an output on |01 and is always reverse acting. The cool
channel provides an output on 102 and is always direct acting.

The heat and cool proportional bands can be tuned independently to account for
differing heat and cool dynamics. This is automatically accounted for when an
autotune is performed.

A remote setpoint is available the value of which can be written over comms using
Modbus address 277. When the loop is in remote auto mode, the RSP must be
written to at least every second. If updates stop then an alarm will trip and the loop
will fallback to forced local auto.

There are six alarms configured:
e Alarm 1 trips when the PV exceeds an absolute high threshold.
e Alarm 2 trips when the PV exceeds an absolute low threshold.

These are OR’d together to provide an out of range alarm. When either of these
alarms trip the controller is placed into ‘Forced Manual’ mode. This sets the
output to the ‘Fallback Value’ to ensure that the process is immediately returned
to a good state.

¢ Alarm 3 is a digital alarm providing sensor break alarm.

* Alarms 4 and 6 are general alarms wired to the Main PV. These are initially set to
off but could be configured as further high/low alarms or deviation as required by
the application.

* Alarm 5 is a digital high alarm wired to the Remote Input Status.
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All six alarms are OR’d to provide a general alarm which is outputted via OP3.

104 can provide a 4-20mA retransmission signal only if configured with a DC output
module, otherwise it remains unconnected.

Forced Manual mode is requested whenever an overrange or underrange alarm trips.
This forces the output to the FallbackValue to ensure that the process is immediately
brought back towards a good state.

The heat only application (quick code 1) is the same as the heat/cool but 102 is not
wired

Note: If a DIO function is selected in Quick Code Set2 (section "Quick Codes DIO"
on page 70) the additional functionality is reflected in the wiring diagrams. For
example if ‘Config 5’ is configured then the BCD switch will be added to the wiring
diagram showing how the BCD switch is used to select a recipe.

OptionDIO D3 OptionDIO D2 OptionDIO D1
Logicin (0) [ Logicin (0) [ Logicin (0) [
PV PV PV
BCD Recipe
7 It
E ﬂ I ﬂ E ﬂ Bedinput! BedOP Datasetload
Bedinput2 [10] El ]
OptionDIO D4 Bedinput3
Logicin (0) [ Bedinputd
PV—I Bedinputs
£} Bedinputs
— ——— = Bedinput?
Bedinputs
OptionDIO DS E EH
Logicin (0) [
PV
4 O
OptionDIO D6 OptionDIO D7 OptionDIO D8
Logicin (0) [ Logicin (0) [ Logicin (0) [
PV—— PV PV
3 O B O] @ O
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Valve Position Heat Only Controller

The graphical wiring for the heat only VPU (unbounded) controller Quick Code 3
(application order code V) is shown below.

Toop.Setpoint BackCalc Vb
Loop Setpoint BackCalcsP - &

Alarm 1
AbsHi (1) [ ==
Input Qutputh= OR2
Threshold Inputt Output—CoopMainF_Wan >
— Reference Input2
Instrument el
HM HomeDis playExtravalue a 0 N
HMLKeylock OR1 ot
Toop Main WorkingOuput—{Hi| BargraphPy Alarm 2 Underrange alarm| —{Input UUIDMI OnOff (10)(3)
] 0 Mslo@ E :””“5 PV Oulou
Inout o npul
inout  Outpu o m O
Threshold Inpute
: L=
- Ack
15§
T Alarm 3 = g
Dighi (8) ¢ [10] ]
Thermocouple (0) | oH! &) &
SensorBreakoutput .
‘:?V Ack RSP Failure alarm
Inhibit '
PVStatus IE Loop Marm&
VOP; éﬂ) g Digti (8)°%3 lolo4 If104 is DCOut module,
0 »Remotelnput Status|->input - Qutput] AP (O)] this will be configured for|
Wain.PV Main RemoteL Ack LIPY
——————MainTrack Main P Lo PV Outputt=""4-20ma
OR 2.0utput—ks Wain F_Man Main.WorkingSP 14] B \— g
Main IntBal Main WorkingQutputf~—Unstrument HWl.BargraphPV
Programmer f—’setpmm PSPSelect Setpoint BackCalcPV ——Programmer.Run.PVinput
Run Programhlumber  RunPSF tpoint PSP Setpoint BackCalcSP [~ Run.SPinput
Run PVinput Run.Event1 Setpoint RSP Output Ch1Qutputf— Alarm 4 |Gener?\ Purpose alarm 1| 0101
Run.SPinput Run Event2 of(0) O
Raise output
Setup.Run Run.Event3 pul Outpl Up (15 4,
Setup.Reset Run Eventd| Referent PV Ouiput]
Setup.RunHold Run.Event5 = Inhibit g0
Setup.RunReset Run.Eventd a
Run.Event?
Run.Event8 r—— 10102 |Luy«er output
Run.Track}l—— Remotelnput ‘Cumms RSP‘ General Purpose alarm 2| Down (16)) 5
or)
Run.IntBal Input  Outpu Output
Setup Run Status Alarm 5.Input P! Outp Fi}
] O :
—={Inhibit
fa ]

This is the same as a heat only controller except that 101 is configured for valve raise
(Up). This means that 102 is automatically configured for valve lower (Down) and
cannot be wired to any other source. It does not, therefore, need to be shown wired.

Note: Valve positioning Up/Down works across pairs of outputs. The pairs are:-
UP : DOWN
I01:102
102 : OP3
OP3:104

This application provides a starting point for a single-channel HeatOnly valve
positioning controller.

It uses the unbounded valve positioning (VPU) algorithm to position a motorized
valve using a pair of digital outputs. 101 is the valve 'raise' output and 102 is the
'lower' output. The position of the valve represents the PID controller output. This
type of algorithm does not require a feedback signal from the actuator (e.g. from a
potentiometer).

It is very important that the valve travel time is set correctly in the Loop function block.
This must be measured directly (do not rely on values from data sheets) and the
value entered in seconds into the Loop.Output.ChlTravelTime parameter.
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Flash Memory Editor

The Flash Memory Editor edits any device data that needs to be saved to the device
flash memory in addition to the OPC function block parameter editing mechanism
used for most configuration editing.

This includes:

1. Promote Parameters.

2. User Message Table.

3. Recipe Definition and Recipe data sets.

All these sets of data are presented on a series of tabs as shown in the following
views.

WARNING

UNINTENDED EQUIPMENT OPERATION

Any changes made to the controllers flash memory require the controller to enter
configuration mode. The controller will not control the process when in configuration
mode. Ensure that the controller is not connected to an active process when in
configuration mode.

Failure to follow these instructions can result in death, serious injury or
equipment damage.
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Parameter Promotion

Parameters which are available in Level 1 and Level 2 may be configured to suit the
preferences of a particular user.

The name for each parameter can be changed (maximum 5 characters + '.").

WARNING

UNINTENDED EQUIPMENT OPERATION

Ensure that parameters to be promoted are given user defined names.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

Some parameters, such as alarm thresholds, have the same default name. This is
described in section "User Defined Messages" on page 235.

Select ‘Flash Memory’ followed by ‘Promote Parameters’.

3 COM11.1D255-EPC3004 - Flash Memory Editor =]
P I ax| g e
! Message Table | Message Table Config! Pramate Parameters | Recipe Definition | DataSetd] I DataSe !
Mo Parameter Description Lewel ACCESS MName
2 |Loop.Main.Remoteloc Remote or Local Setpoint Level 1+2 ReadfMirite R4
3 |Loop.Setpoint. SPHighLimit SP1/5P2 upper limit Level 2 Read/Write | SP.HL
4 |Loop.Setpoint.SPLowLimit SP1/SP2 lower limit Level 2 Read/Write | SP.LO
5 |Loop.Setpoint.5P1 Setpoint 1 Level 1+2 |ReadfWrite |SP1
6 |Loop.Setpoint.5P2 Setpoint 2 Level 1+2  ReadfMfrite |SP2
7 |Loop.Setpoint.SPRateUp Setpoint up rate limit Level 2 Read/Write  SP.UP
|8 |Loop.Setpoint.SPRateDown Setpoint down rate limit Level 2 Read/Write | SP.DWN
|9 |ALLPV PV Level1+2 Read Only AILPY
(10 |AL2.PY PV Level 1+2 Read Only AIZPV
11 |Loop.Autotune. AutotuneEnable Start an autotune Level 2 Read/Write | TUNE
12 |Loop.PID.Ch1PropBand Proportional Band for channel 1/heat Level 2 Read/Write |PB.H
13 |Loop.PID.Ch2PropBand Proportional Band for channel 2/cool Level 2 Read/Write |PB.C
14 |Loop.PID.IntegralTime Integral Time (secs) Level 2 ReadfWrite | TI
15 |Loop.PID.DerivativeTime Derivative Time (secs) Level 2 Read/Write | TD
|16 |Loop.PID.ManualResat Manual Reset value Level 2 Read/Write MR
117 |Loop.PID.Ch10nOffHyst On-Off Hysteresis for channel 1/heat Level 2 Read/Write  |HYS.H
18 |Loop.PID.Ch20nOffHyst On-Off Hysteresis for channel 2fcool Level 2 Read/Mirite  HYS.C
19 |Loop.Output.Ch2Deadband Channel 2 deadband Level 2 Read/Write | C.DB
20 | Loop.Output. OutputHighLimit Qutput upper limit Level 2 Read/Write | OUT.HI
21 |Loop.Output. Outputi owLimit Qutput lower limit Level 2 Read/Write | OUT.LO
22 |CT.LoadCurrent Load On Current Level 1+2  Read Only LD.I
23 | CT .LeakCurrent Measured Leakage Current Level 2 Read Only LK.I
|24 |CT.LoadThreshold Low Load Current Threshold Level 2 Read/Write | LD.SP
|25 |CT.LeakThreshold High Leakage Current Alarm Level 2 Read/Write  |LK.5P
26 | CT.OvercurrentThreshold Qver Current Alarm Threshold Level 2 Read/Wirite | OC.5P
27 | Instrument. Info.CustomerID Customer identification Level 2 Read/Write | CS.ID
28 |Recipe.Datasetioad Recipe Dataset to Load Level 2 Read/Write |REC.NO
29 |Recipe.DatasetSave Recipe Dataset to Save Level 2 Read/Write |STORE
30 |
Parameter Promotion
Parameter: Lewvel: ACcess:
Loop MainWarkingOutput D Lewel1+2 ~ Read Only -
MName W.OUT

The list shows the parameters which are available in Levels 1 & 2, Level 2 only and
whether they are Read Only or Read/Write.

To change the level select the parameter. In the ‘Level’ drop down select ‘Level 1 + 2’
or ‘Level 2'.

In the Access drop down select ‘Read Only’ or ‘Read/Write'.

Parameters can be added to or removed from the list as follows:
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To add a parameter to the list click in the list where you want the item to appear then
right click and select ‘Insert Item’. A pop up box will appear from which the required
parameter can be selected. To remove a parameter from the list, right click on the
parameter and select ‘Remove Item’.

Alternatively, highlight the blank line at the end of the list or at the point in the list
where the item is to appear (in the above example, line 30).

Press the ellipsis in the ‘Parameter’ drop down. This will open the full list of
parameters from which the new parameter can be chosen.

After changes have been made, press the "Download" button @ which is located in
the top left hand corner of the Flash Memory Editor view.

In order for the controller to be updated it needs to be put into configuration mode. A
confirmation message will be shown asking if you wish to proceed.

Changes will not be saved unless the Download button is pressed.
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User Defined Messages

Process messages which scroll in the controller display may be customized. Default

user messages are overridden if an application is selected via Quick Codes.

Example 1: To Customize Alarm 1 Message

In this example the alarm 1 message will read ‘HIGH TEMPERATURE'.

1. Pressthe Fl

{5 Flash Memory

ash Memory option from the menu bar.

2. Select and press the ‘Message Table’ tab.

3. Select Parameter ‘ALARM1 #1'.

W mocis EWw AR o=
Eile Device Elash View Options Window Help
éa = =] T op * ® Q | &
New File  Open File Load Save Print Scan Add Remove Access Views Help
[&) Graphical Wiring BB Parameter Explorer  [5] Flash Memory [B] Device Panel [| Terminal Wiring & Watch/Recipe 34 Programme
—
@ com1110255-EPC3) | | [ COMILID255-EPC3004 - Flash Memory Editor fol= ==
5 <Untitled 1= 9 Lax| =
4 n r Message Table | Message Table Config I Pramote Parameters I Recipe Definition | Dt >
a K} Mo Parameter [Op.[value[Priorit]Message ]
|1 [Instrument. Diagnostics InstStatus\Word Mask 32Low | INPUT SENSOR BROKEN
b0 Instrument  » 2 |Instrument. Diagnostics. InstStatusword Mask | 17408/Low | INPUT SENSOR OUT OF RANGE
>-E3 Al 3 |Instrument,Diagnostics. InstStatusiord Mask. &4|Low CONTROL LOOP BROKEN
. £ 10 4 Instrument. Diagnostics. sWord | Mask | illow | High Temperatuwe |
x &cT 5 |Instrument Diagnostics. AlarmStatus\Word Mask 4iLow ALARM 2 22
¢ & i . & | Instrument. Diagnostics. AlarmStatusWord Mask 16 Low ALARM 3 #3
G Heen 7 _|Instrument. Diagnostics. AlarmStatusWord Mask 64low | ALARM 4 #4
&1 Loop 8 |Instrument. Diagnostics. AlarmStatusWord Mask 256 Low  ALARM 5 #5
o Programmer | 9 |Instrument. Diagnostics. AlarmStatusWord Mask | 1024 low | ALARMG #6
{3 Alarm 3 10 | Instrument. Diagnostics. AlarmStatusWord Mask | 8192/low | LOW LOAD CURRENT I
i 3 BCD | 11 | Instrument. Diagnostics. AlarmStatusWord Mask | 16384/low | OUTPUT SHORT CIRCUIT
12 |Instrument. Disgnostics. AlarmStatusWord Mask | 32768|Low | HIGH LOAD CURRENT
> {1 Recipe EER
» (10 Comms —;
-3 Math2 Message Condition
{3 Lge2
b {3 Lges Parameter: Operatar: Walue: Priority.
>3 Timer Instrument. Diagnostics AlarmE D hask - |1 Low - |
» {21 Counter
{23 Total
503 Musd Message: High Temperature 416 free
>3 UsiVal ¥
|
Level 2 (Engineer) EPC3004 v. E226

4. Inthe ‘Message’ area change ‘Message’ to HIGH TEMPERATURE.

5. Press ‘Update Device Flash Memory’ button % to download the new message
into the controller. To update the controller it needs to be put into configuration
mode. A confirmation message will be shown asking if you wish to proceed.

Note: # is a mechanism which allows values from parameters to be displayed in
accordance with the table below:

Escape code Inserted text

#1 Alarm 1 type (None, High, Low, Deviation High, etc)

#2 Alarm 2 type (None, High, Low, Deviation High, etc)

#3 Alarm 3 type (None, High, Low, Deviation High, etc)

#4 Alarm 4 type (None, High, Low, Deviation High, etc)

#5 Alarm 5 type (None, High, Low, Deviation High, etc)

#6 Alarm 6 type (None, High, Low, Deviation High, etc)

#T PV value

#U PV2 value

#0 Active output power value

#S Working setpoint

#L CT leak current

#l CT load current

#C Custom ID
#Mnnnn Parameter Mnemonic, where nnnn = parameter modbus address in Hex
#t Displays a single # character
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Example 2: To Add Further Parameters

By default iTools shows 12 parameters which can have customized messages. This
default message table is overridden if an application has been selected via quick
codes.

The user can add further parameters and messages as follows:

Either double click in the next available parameter or click on the ellipsis button.
This opens a list of all available parameters.

In this example the message ‘VENT OPEN’ will be applied to the LA digital input.
1. Select IO.LA.PV.

2. Type the required message into the ‘Message’ Area.

3. Press the ‘Update Flash Memory’ button to download the message to the
controller. To update the controller it needs to be put into configuration mode. A
confirmation message will be shown asking if you wish to proceed.

When Digital Input LA is activated the scrolling message ‘VENT OPEN’ will now be
displayed in the controller display.

B CoM11.1D255-EPC3004 - Flash Memory Editor ==
9| L aXx | 1
Message Table |Message Tahble Config | Promate Parameters | Fecipe Definition | Dat| *
Mo Parameter [Op. [value|Priorit Messace
1 | Instrument.Diagnostics, InstStatusWord Mask 32|Low INPUT SENSOR BROKEM [
2 | Instrument.Diagnostics, InstStatusWord Mask 17408 Low INPUT SENSOR OUT OF RANGE |
13 | Instrument.Diagnostics, InstStatusWord Mask 54 Low CONTROL LOOP BROKEMN
|4 |Instrument.Diagnostics. AlarmStatusiWord Mask 1 Low High Temperature
|5 |Instrument.Diagnostics. AlarmStatus\Word Mask 4| Low ALARM 2 #2
|6 | Instrument.Diagnostics. AlarmStatus\Word Mask 16| Low ALARM 3 #3 :
|7 |Instrument. Diagnostics. AlarmStatus\Word Mask 64| Low ALARM 4 #4 |
|8 |Instrument.Diagnostics. AlarmStatus\Word Mask 256/ Low ALARM 5 #5
|9 |Instrument.Diagnostics. AlarmStatus\Word Mask 1024 Low ALARM & #6
110 |Instrument.Diagnostics. AlarmStatus\Word Mask 8192 Low LOW LOAD CURRENT
|11 |Instrument.Diagnostics. AlarmStatus\Word Mask | 16384 Low QUTPUT SHORT CIRCUIT

12 |Instrument.Diagnostics. AlarmStatusWord Mask | 32768 Low HIGH LOAD CURREMT

= | illow _|VentOpen
Message Condition
Farameter: Operatar: Yalue: Priority:
I0.LAPY g - . 1 Low -
tMessage: Went Open 420 free

In the ‘Operator’ drop down it is possible to select:
= equals the ‘Value’

<> js greater or less than the ‘Value’

> is greater than the ‘Value’

< is less than the “Value’

Mask is generally used to activate a message for a number of parameters when
using a bitmap field.
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Recipes

Arecipe is a list of parameters whose values can be captured and stored in a dataset
which can then be loaded at any time to restore the recipe parameters, thus providing
a means of altering the configuration of an instrument in a single operation even in
operator mode. Recipes can be set up and loaded using iTools or in the controller
itself, see "To Save Recipes" on page 149.

A maximum of 5 datasets are supported, referenced by name, and defaulted to be
the dataset numberi.e. 1...5.

By default each dataset consists of 40 parameters which must be populated by the
user, see "Recipe List (RECP)" on page 147. A recipe can take a snapshot of the
current values and store these into a recipe dataset.

Each dataset can be given a name using iTools configuration software.

Recipe Definitions

Select ‘Flash Memory’ from the main toolbar to open the Flash Editor. Select the
‘Recipe Definitions’ and ‘Recipe Dataset’ tabs as required.

3 CoM11.1D255-EPC3004 - Flash Memory Editor ==
| I=] __ 4

| Message Tahle Config | Promote Parameters | Recipe Definition | DataSet01 | Datas *
[Narme ['"ired Fram | -

| & el (not wired)

& el (not wired)

[|# leri2 (ot wired)

; & lten13 (not wired)

||# tern14 (notwired) |

# ltern1s (not wired)

[|# lternld (ot wired)

; & lteml7? (not wired)

| & ltem1a (not wired)

& Itern13 (not wired)

11 ttamzn it wire

The Recipe Definition table contains a set of 40 parameters. Not all 40 parameters
need to be wired.

The Recipe Definition tab allows the user to produce a customized list.
To add parameters:

1. Double click in the next empty item.

2. This opens the parameter list to choose from.

3. Adding a parameter to the list will automatically populate the 5 datasets with the
current value of the added parameter.
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Data Sets

Up to 5 DataSets are available each being a recipe for a particular batch or process.

ISl CoM1LID255-EPC3004 - Flash Memory Editor

=3 R =

=g

\d S|

| Promote Parameters | Recipe Definition | Datasetl! |DataSet02 | DataSetl3 | Dot
[Name | Recipe Definition Parameter | Value|

& TempUnits DegC il -

£ Valuelll Loop PID.ChiPropBand 20.00

& Valued? Loop.PID IntegralTime 300.00 -

& Waluel3 Loop PID DerivativeTime 50.00 -

& Valuaq Alarm.1.Threshold 400.00

# valuels Alarm.2 Threshold 0.00

& Valuelh Loop Setpoint SPSelect SR

To Save the Data Set

1. Set up the required values in the selected data set—see the example above.

2. Press Enter.

3. Press the ‘Update device flash memory’ (Ctrl+F)’ button in the top left of the
Flash Memory Editor display to update the controller. This sets the values into all
five of the controller datasets. (Note: saving in the controller will save the current
values into one dataset).

Since this operation may involve one or more switches between Operator Level and
Configuration Level it is recommended that the controller is disconnected from the
process. A warning message is shown.

Warning

5]

This operaticn may invelve one or more switches
between the Operator and Configuration Access Levels
of the device, and its control behavior may be
intermittent or unpredictable until the operation is
complete.

It is recommended that the device be disconnected
from any active process,

Are you sure you wish to proceed?

=)

To Lo

ad a Data Set

1. Inthe browser list select ‘Recipe’.

8 COM11.1D255-EPC3004 - Parameter Explorer (Recipe)

= v | @ &

=)
_m

[Name | Description

| Address|

alue | i

# DatasetLoad
# DatasetSave

'Rgcipe - 3 parameters

Fecipe Dataset to Load
Fecipe Datasetto Save 2409
# EnshlesltershilityChecks | Enable Altarability Checks 2410

2408 [Eataset! (1) -

Maone (0) =
Mo () -

2. Select the required Dataset.
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Recipe Names

This tab simply allows a name to be assigned to each of the 5 Recipe data sets. This
name will be shown in the controller display.

B <Untitled 1> - Flash Memary Editor o E e
I <IHE i

‘ Message Table I Message Table Config ! Promote Parameters § Recipe Definitior * | *
[Name [ Walue|

# Recipell Red

# Recipel? Elue

# Recipel3 Gree

rd Reciped4 _ 4

rd Recipels .9
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Watch Recipe Editor

Click on the Watch/Recipe tool button, by selecting 'Watch/Recipe' in the Views
menu, or via the shortcut (Alt+A). The window is in two parts: the left part contains the
watch list; the right-hand part contains a data set, initially empty and unnamed.

Watch Recipes are run from iTools, and are not stored or run from the device, i.e.
iTools must be running and connected to a specific device.

The window is used:

1. To monitor a so-called 'watch list' of parameter values. The watch list can contain
parameters from many different lists within the same device.

2. To create 'data sets' of parameter values which can be selected and downloaded
to the device, in the sequence defined by the recipe. The same parameter may
be used more than once in a recipe.

Sigh COMI1.ID255-EPC3004 - Watch/Recipe Editor o -5 |
D@V IXS ez A e
| List | Parameter | Description [ Yalue| |Zedltems
Loop.Setpoint | SPSelect SP1 or SPE select SP1 P10~
Loop.Setpoint | SF1 Setpaint 1 300.00 100.00
. Loop.Setpoint | SP2 Setpoint 2 400.00 200.00
Loop.Setpoint | SF1 Setpoint 1 300.00 100.00
Loop.FID IntegralTime Integral Time (secs) 200.00 ~ 20000 -
Loop.FID CuthackHigh Cuthack High threshold  Auto (0 = |Auto (0] -
Loop.FID DerivatveTime | Derivative Time (secs) 2000 ~ 2000 -
Loop.Setpoint | SPSelect SP1 or SPE select SP1 P10~

Creating a Watch List

After opening the window parameters can be added to it as described below.
Parameters can be added only from the device to which the Watch/Recipe window
relates (that is, parameters from more than one device cannot be placed in one
Watch list). The values of the parameters update in real time, allowing the user to
monitor, simultaneously, a number of parameters which might otherwise be
unrelated.

Adding Parameters To The Watch List

1. Parameters can be clicked and dragged into the watch list grid from elsewhere in
iTools (for example: the main browse tree, the Parameter Explorer window, the
Graphical Wiring Editor (if applicable)). The parameter is placed either in the
empty row at the bottom of the list, or 'on top' of an existing parameter, in which
case it is inserted above this parameter in the list, the remaining parameters
moving down one place.

2. Parameters can be dragged from one position in the list to another. In such a
case, a copy of the parameter is produced: the source parameter remains in
place. Parameters can be also be copied by using the 'Copy Parameter' item in
the Recipe or right mouse-click menu, or by using the short cut (Ctrl+C). Data set
values are not included in the copy.
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3. The 'Insert item..." tool button, the 'Insert Parameter' Recipe menu item or the
shortcut <Insert> can be used to open a browse window from which a parameter
can be selected. The selected parameter is inserted above the currently active
parameter.

4. A parameter can be 'copied' from (for example) the Graphical Wiring Editor and
subsequently 'pasted’ into the watch list using the 'Paste Parameter 'item in the
Recipe menu, or the right mouse click context menu (short cut = Ctrl+V).

Creating a Data Set

All the parameters required for the recipe should be added to the watch list,
described above.

Once this has been done, if the empty data set is selected (by clicking on the column
header), the 'Snapshot' tool button (Ctrl+A) can be used to fill the data set with the
current values. Alternatively, the 'Snapshot Values' item in the Recipe or context
(right click) menu or the shortcut + can be used to fill the data set.

Individual data values can now be edited by typing directly into the grid cells. Data
values can be left blank or cleared, in which case, when the recipe is downloaded, no
value will be written for those values. Data values can be cleared by deleting all the
characters in the field, then, either moving to a new cell, or typing <Enter>.

The set is called 'Set 1' by default. The name can be edited by using the 'Rename
Data Set..." item in the Recipe or right mouse-click menu, or by using the shortcut
(Ctrl+R).

New data sets can be added and edited in the same way, by using the 'Create a new
empty...." tool button (Ctrl+W), or by selecting the 'New Data Set' item in the Recipe
or right mouse-click menu, or by using the shortcut +

Once all the data sets required for the Recipe have been created, and saved, they
can be downloaded to the device, one at a time, using the download tool (Ctrl+D), or
equivalent Recipe/context menu item.
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To Load a Custom Linearization Table

In addition to the built in standard linearization tables, custom tables can be
downloaded from files.

1. Press

2. Select the linearization table to be loaded from files with the extension .mtb.
Linearization files for different sensor types are supplied with iTools and may be
found in Program Files — Eurotherm — iTools — Linearisations = Thermocouple
etc.

Load COM1.IDD01-3216 From File ] 21

Look jr: I 5 Thermocouple j = EF '
a#| 001 - Fe-Culli - bype J.mtb #|t017 - PL-PtRh{10pc).mtb
| E00Z - Fe-Culli - bype L.mtb Q k023 - PERhi{10pc)-PERK{40pc). mt
ﬂ £003 - MiCr-Mi - bype K.mtb @ 1024 - WRe(Spc)-WRel26pc) - Ho
E t004 - Cu-Cubi - bype T.mtb Q 025 - PERR{Z0pc)-PERh{40pc) . mt
E 005 - PE-PERBE13pc) - bype Ramtb Q t02& - Platinel IT.mtb
& - PE-PERA{10pc) - by mtb Q k029 - W-WRe(26pc) - Hoskins, mil

E t007 - PERR{Spc)-PLRh{Z0pc).mtb Q t031 - Cu-Culi - bype Uomtb
E t00& - PERA{Epc)-PERA{30pC) - byvpe B.mtb Q t033 - MiCo{0,8pc)-NiMol 18pc).m
E £009 - W-WRe(26pc) - Engelhard.mtb Q 034 - MoRe(Spc)-MoRe(41pc).mi
| t011 - WRe{Spc)-WRe(Z6pc) - Engelhard. mtb Q 035 - WRel 3pc)-WRe(Z5pc) - byl
£012 - MiCr-Culi - type E.mtb [ t036 - Pallaplat.mth

1 | i

File name: ItDDB - PEPRK(10pc] - type S.mtb j DOpen I
Files of hype: IAII Files %] j Cancel |
¥

In this example a Pt-PTRh(10%) thermocouple has been loaded into the controller.

The controller will display the linearization table downloaded:-
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Cloning

The cloning feature allows the configuration and parameter settings of one
instrument to be copied into another. Alternatively a configuration may be saved to
file and this used to load into connected instruments. The feature allows new
instruments to be rapidly set up using a known reference source or standard
instrument. Every parameter is downloaded to the new instrument which means that
if the new instrument is used as a replacement it will contain exactly the same
information as the original. Cloning is generally only possible if the following applies:

* The target instrument has the same hardware configuration as the source
instrument.

* The target instrument firmware (i.e. Software built into the instrument) is the
same as or a later version than that of the source instrument. The instrument
firmware version is displayed on the instrument when power is applied.

* Generally, cloning will copy all operational, engineering and configuration
parameters that are writable. The communications address is not copied.

* Aclone file cannot be generated if the OEM Security option is configured and
active.

WARNING

UNINTENDED EQUIPMENT OPERATION

It is the users responsibility to ensure that the information cloned from one
instrument to another is correct for the process to be controlled, and that all
parameters are correctly replicated into the target instrument

Failure to follow these instructions can result in death, serious injury or
equipment damage

Every effort has been made to ensure that the information contained within the clone
files is a replica of that configured in the instrument.

Below is a brief description of how to use this feature. Further details are available in
the iTools Manual.

Save to File

The configuration of the controller made in the previous sections may be saved as a
clone file. This file can then be used to transfer the configuration to further
instruments.

From the File menu use 'Save to File' or use the 'Save' button on the Toolbar.

To Clone a New Controller

Connect the new controller to iTools and Scan to find this instrument as described at
the beginning of this chapter.

From the File menu select 'Load Values From File' or select 'Load' from the toolbar.
Choose the required file and follow the instruction. The configuration of the original
controller will now be transferred to the new controller.
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Clone Load Unsuccessful

A Message Log is produced during the cloning process. The log may show a
message such as 'Cloning of device completed with 1 unsuccessful entry'. This can
be caused by writing a parameter using iTools that is outside of the resolution of a
parameter. For example, the parameter Filter Time Constant is stored in the controller
to one decimal place (1.6 seconds by default). If it is entered as an IEEE float value
using iTools, as, for example, 1.66 it will be rounded up in the controller to 1.7
seconds. Under these circumstances it is possible that ‘Clone Load Unsuccessful’
can occur because iTools expects a value of 1.66 and the instrument contains 1.7.
Values should, therefore, be entered, when using iTools, within the resolution of the
parameter.

This cannot happen from values entered via the front panel but only if entered over
communications.

Cold Start

A Cold Start may be necessary if it is required to return the controller to its default
conditions when it left the factory. A cold start can only be carried out when the
controller is in configuration mode.

A CAUTION

COLD START

A cold start of the controller must only be carried out under exceptional
circumstances as it will erase ALL previous settings and return the controller to its
original state.

A controller must not be connected to an active process when performing a cold
start.

Failure to follow these instructions can result in injury or equipment damage.

To Perform a Cold Start

In the ‘Instrument’ list ‘Security’ tab set the Configuration Passcode to 9999. The
parameter ‘Clear Memory’ will become available. Set this to Yes. The controller
restarts, resulting in the quickcode setup screen on the HMI (see "Start Up—New
Unconfigured Controller" on page 67).
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Alarms

What is in this Chapter

* This chapter provides a description of alarm types used in the controllers.

¢ Definitions of alarm parameters.

What are Alarms?

For the purposes of this section alarms alert an operator when a pre-set threshold,
determined by the user as applicable to his particular process, has been exceeded.

Unless they have been produced in a particular application, in EPC3000 series
controllers there are no specific alarms. It is then necessary to wire alarm blocks
using iTools (see "Graphical Wiring" on page 223.

They are indicated by flashing the red . beacon in the display. The green PV value
will also turn red. If using the default user messages, a message will scroll indicating
which alarm is active. The scrolling message may be customized using iTools (see
"User Defined Messages" on page 235).

Alarms may also switch an output, usually a relay, to allow external devices to be
activated when an alarm is active (see "Example 2: To Connect an Alarm to a
Physical Output" on page 224).

Up to 6 process related alarms can be configured in all models.

Alarms can also be configured as ‘Events’. If an alarm has been configured as an
event, when it is active it will not be annunciated on the HMI or in the Instrument
Alarm Status Word. Events may be used to operate an output.
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Alarm Types

There are 4 distinct types of alarm; Absolute, Deviation, Rate of Change and Digital.
These are split into the following 9 alarm types. The descriptions for these 9 alarm
types are for the algorithms only, blocking and latching is applied separately, after the
active/working state has been determined (See "Blocking" on page 252).

Absolute High

The Absolute High alarm is active when the input is greater than the threshold. It
remains active until the input falls below the threshold minus the hysteresis value.

Process value (PV)

-
J. \ : i Threshold
/l : v Hysteresis
Ir\‘
I
I
|

| Alarm active

Absolute Low

The Absolute Low alarm is active when the input is less than the threshold. It remains
active until the input increases above the threshold plus the hysteresis value.

4 Process value (PV)
|

) : | 2 Hysteresis
[}
' / l v

Threshold
1\ /

Alarm active

Deviation High

The alarm is triggered when the input becomes higher than the reference by the
amount of the deviation. It remains active until the input falls below the hysteresis
value.

/ «— Process value (PV)

I}
| ! Hysteresis

N

Deviation /

Reference

Alarm active
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Deviation Low

The alarm is triggered when the input becomes lower than the reference by the
amount of the deviation. It remains active until the input increases above the
hysteresis value.

& Process value (PV) Reference

Deviation \

A
j' Hysteresis

Alarm active I

Deviation Band

The Deviation Band alarm is a combination of Deviation High and Deviation Low
alarms. The alarm will be active when the input goes outside the deviation band i.e. is
greater than the reference plus the deviation OR is less than the reference minus the
deviation. It remains active until the input returns to within the reference value,
plus/minus the deviation, minus/plus the hysteresis value.

“*— Process value (PV)

Deviation

| Reference
\1 : t Hysteresis
b

Active Active

Deviation

Rising Rate of Change

The Rising Rate of Change alarm sets the alarm active when the rate at which the
input increases exceeds the configured maximum rate of change (per change time).
It will remain active until the rising rate of the input falls below the configured rate of
change.

More than the
Y configured rate

of change '
Less than the \
configured rate
of change

N

Falling rate of
change has no
effect

<+— Process value (PV)

Active
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Falling Rate of Change

The Falling Rate of Change alarm sets the alarm active when the rate at which the
input decreases exceeds the configured maximum rate of change (per change time).
It will remain active until the falling rate of the input falls below the configured rate of

change.
4% More than the
: configured rate
~ ! of change

Less than the l ¥ <. Rising rate of change

configured | has no effect

rate of : |

change | { <—  Process value (PV)
|
; I

Alarm active
Digital High

The Digital High alarm is effectively an Absolute High alarm with a fixed threshold of
0.5 and 0 hysteresis. It sets the alarm to active when the input is greater than 0.5
(HIGH/TRUE for a digital/boolean input).

<— |nput

Alarm active

Digital Low

The Digital Low alarm is effectively an Absolute Low alarm with a fixed threshold of
0.5 and 0 hysteresis. It sets the alarm to active when the input is less than 0.5
(LOW/FALSE for a digital/boolean input).

05~~~ ="=7~——~~~——~ =

<= |nput

Alarm active

Sensor Break

If the process sensor becomes open circuit an alarm can be generated. The chosen
application may already do this, but, if not it must be wired. This is shown in section
"Example 3: To Wire Sensor Break" on page 225.
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Hysteresis

Hysteresis helps to prevent an alarm output from oscillating (rapidly switching
between active and non active) due to electrical ‘noise’ on the monitored parameter.
As illustrated in the diagram below, the alarm will become active as soon as the alarm
condition has been met (that is, the monitored parameter crosses the threshold
value), however, it will only become inactive when the monitored parameter has gone
into the region defined by the hysteresis amount.

PN
Threshold / \ T Hysteresis
e N

| Active |

Hysteresis can be disabled by setting a value of 0.0, this is the default value.

PV

Hysteresis is supported for the following analog alarm types: AbsHi, AbsLo, DevHi,
DevLo, DevBand.

Delay

Alarm Delay is supported for all alarm types. This is a small delay between sensing
the alarm condition and acting upon it. If in the time between the two, the measured
value returns to below the threshold, then the alarm will not be activated and the
delay timer is reset.

Threshold \

Delaz
| Active |

Effects of Delay and Hysteresis

The following diagrams show the effect of delay on hysteresis (for a very out of
control process!).
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Deviation High

TN N

Deviation ¥ N A .
Reference — ‘ :\ / i : i\

| I | |

Hysteresis '\/ ' | |

PV | IR

Hysteresis: 0 M |

| | ] I

Delay: 0 | | | |

>D ! | 1 |

Hysteresis: 0 ‘D_’ i <Di <Di <D i

Delay: D <—>r| I : ! |

| EEE

Hysteresis: Yes j LI_U

Delay: 0 |

I | ] |

! <D| <D >D |

Hysteresis: Yes D |7 \ \ D r

Delay: D > T | —
= Alarm active
Deviation Low
PV = /\
A

Reference =» 7 \ N |

Deviation 7y A NI ﬁ N\

Hysteresis : | : !

Hysteresis: 0 : : : !

Delay: 0 i i ! :

I

>D | ! : !

Hysteresis: 0 . <D: <D: <D ]

Delay: D &I_I i i ! i

I
I I I |
Hysteresis: Yes

Delay: 0 I

I I | |

>D | <Dl <D >D |

Hysteresis: Yes ¢ > | | —>

Delay: D <_D,|_‘ < D, I—I

= Alarm active
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Deviation Band

Hysterefls \ //\\ I,\ .
Deviation Y +
Reference —» % ¥ :\\ I// : : i\
Deviation 1 AN f ! | :
i
v i R
. I
Hysteresis: 0 : : i : : :
I I | I
Delay O : | | | I |
| | | | | |
| >D | >D | <D <Di <D |
Hysteresis: 0 —— | | | : ! :
I
Delay: D I <—D> : —— i : : :
T | 1 |
I | [ | |

Hysteresis: Yes J J I
Delay: 0 ! —

I
1
i | | <p! <Dl D,
Hysteresis: Yes | 5 b ; b r
| < >
Delay: D +— ‘
= Alarm active

Inhibit

Inhibit helps to prevent an alarm from activating when the Alarm Inhibit input is held
High. Alarm Inhibit is supported for all alarm types.

Standby Inhibit

Standby inhibit helps to prevent an alarm from activating when the instrument is in
Standby "Standby" on page 76. This includes when the instrument is in configuration
mode. Alarm Standby Inhibit is supported for all alarm types.
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Latching

Alarm latching is used to hold the alarm condition active once an alarm has been

detected.

The following latching types are supported for all alarm types:

Type

Description

None

No latching methodology i.e. when the alarm condition is removed the alarm will
become inactive without being acknowledged.

Auto

The alarm will remain active until the alarm condition has been removed and the
alarm has been acknowledged. The alarm can be acknowledged at any time
after the alarm has become active.

Manual

The alarm will remain active until the alarm condition has been removed and the
alarm has been acknowledged. The alarm can only be acknowledged after the
alarm condition has been removed.

Event

Same as a non-latching alarm except the alarm is used as a trigger and
therefore will not be displayed.

Blocking

Blocking stops an alarm from being activated until the value of the monitored
parameter (for example PV) has first achieved the desired working state. It is typically
used to ignore start-up conditions which are not representative of running conditions.
Blocking of alarms is supported for all alarm types.

Threshold

Output

N
L

Blocking will be enforced after a power-cycle or after exit from configuration
depending upon the latching status of the alarm as follows:

* For a non-latching alarm or an event alarm, blocking will be enforced.

* For an auto-latching alarm, blocking will be enforced only if the alarm had been
acknowledged prior to the power cycle or exit from configuration level.

¢ For a manual-latching alarm, blocking will not be enforced.

¢ Blocking will be enforced for a Deviation alarm if the reference value is changed.
It should be noted that if the reference value is wired from an electrically 'noisy’
input then blocking should be disabled otherwise the alarm will continually be
blocked.

¢ Blocking will be enforced, regardless of current active state and latching method,
if the alarm is inhibited (either inhibit or standby inhibit).
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To Set Alarm Threshold

The levels at which absolute high and absolute low process alarms operate are
adjusted by the threshold parameter, THL I, found, by default, in Level 3 or
Configuration Level.

It is also possible to ‘promote’ the threshold parameters to Levels 1 and 2 using
iTools (see "Parameter Promotion" on page 233).

Select the appropriate operating level as described in "Operator Levels" on page 78.
Press until the required alarm threshold is shown.

Press or to raise or lower the alarm threshold.

Alarm Indication

If any alarm is active and not acknowledged, the red . beacon will flash and the
scrolling message will show the alarm number and its type, for example ALARM 1
HBSH. When any alarm is active and not acknowledged then the PV value on the top
line will be red.

If more than one alarm is present each alarm message is scrolled in turn.

The alarm beacon will only turn off when all alarms are not active and have been
acknowledged (if required).

Any output (usually a relay) attached to an alarm will operate and its corresponding
beacon will be lit. To attach an output to an alarm see "Example 2: To Connect an
Alarm to a Physical Output”" on page 224.

Itis normal to configure the relay to be de-energized in alarm so that an alarm can be
indicated externally if power to the controller is removed.
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To Acknowledge an Alarm

When on the Home page, by default press and together. This is true unless
the functionality of these buttons has been changed using the PS.Fn parameter, see
"Display Functionality Sub-List (HmI)" on page 195.

If the alarm is still active the . beacon will go steady but the scrolling message still
shows.

There are other ways in which an alarm can be acknowledged:

1.

In Level 3 or Configuration level select the list header which applies to the alarm

then scroll to the parameter ACK - acknowledge. Then press WS or &4 to YES,
This reverts to flo as soon as the command is confirmed.

The ACK parameter can be ‘promoted’ to levels 1 or 2 using iTools in which case
it appears in the chosen operator list. See "Parameter Promotion" on page 233.

F1 or F2 function keys can be configured to alarm acknowledge. See "Display
Functionality Sub-List (HmI)" on page 195.

A digital input can be wired using iTools to alarm acknowledge. The procedure is
the same as described in section "Example 2: To Connect an Alarm to a Physical

Output" on page 224.

5. Use the "Global Ack" parameter in the instrument block to acknowledge all

alarms.

The action which takes place depends on the latching type of the alarm configured.
The following table shows a step by step action which takes place in the controller:

llonE | Non latching

A non latching alarm will reset itself when the alarm condition is removed.

If it is still present when acknowledged the . beacon illuminates constantly, the scrolling alarm messages remain

and the output remains active.

Ruko | Automatic

An auto latching alarm requires acknowledgement before it is reset. The acknowledgement can occur BEFORE the

condition causing the alarm is removed.

An example of the action for Alarm 1 attached to OP3 is described below:

Alarm occurs

. will flash. The top row changes to red. A scrolling message will be displayed.

Output 3 is active and beacon 3 is ON.

Acknowledge (the alarm
is still present)

. is constant. The scrolling message remains. Output 3 is active and Beacon 3 is

ON.

Alarm condition is
removed.

All conditions are reset.

Alarm occurs

. will flash. The top row changes to red. A scrolling message will be displayed.

Output 3 is active and beacon 3 is ON.

Alarm 1 condition is
removed

No change from the above.

Acknowledge (the alarm
condition has been
removed)

The alarm indication and output are reset.
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mHn

Manual

The alarm continues to be active until both the alarm condition is removed AND the alarm is acknowledged. The
acknowledgement can only occur AFTER the condition causing the alarm is removed.

An example of the action for Alarm 1 attached to OP3 is described below:

Alarm occurs

. will flash. The top row changes to red. A scrolling message will be displayed.
Output 3 is active and Beacon 3 is ON.

Acknowledge (the alarm
is still present)

No change from above.

Alarm condition is
removed

No change from above.

Acknowledge (the alarm
condition has been
removed)

The alarm indication and output are reset.

Eunk

Event

No alarm indication and no latching.

An example of the action for Alarm 1 attached to OP3 is described below:

Alarm occurs

Beacon 3 is ON. Output 3 is active.

Acknowledge (the
condition is still present)

No change from above.

Alarm 1 condition is
removed.

The output is reset.

By default alarms are configured as non-latching, de-energized during an alarm.

It is possible to mix alarms between any of the latching types listed above. Each
alarm configured will behave independently.

A ‘Global Alarm Acknowledge’ parameter is available by default in Level 3 in the
‘Instrument - Diagnostics' list. This may be wired in the same way as other
parameters (for example, to a digital input) and is used to acknowledge all alarms.

255

HAO032842ENG Issue 5



Alarms EPC3016, EPC3008, EPC3004

Alarms Advanced

Behavior of Alarms after a Power Cycle

The response of an alarm after a power cycle depends upon the latching type,
whether it has been configured to be a blocking alarm, the state of the alarm and the
acknowledge status of the alarm.

The response of active alarms after a power cycle is as follows:

For a non-latching alarm, blocking, if configured, will be re-instated. If blocking is not
configured the active alarm will remain ‘active’. If the alarm condition has returned to
within the threshold value during the down time, then the alarm will return ‘inactive’.

For an auto-latching alarm, blocking, if configured, will be re-instated, only if the
alarm had been acknowledged prior to the power cycle. If blocking is not configured
or the alarm had not been acknowledged the active alarm will remain ‘active’. If the
alarm condition has returned to within the threshold value during the downtime, then
the alarm will return ‘inactive’ if it had been acknowledged prior to the power cycle
else it will return ‘inactive but not acknowledged'. If the alarm was ‘inactive but not
acknowledged’ prior to the power cycle the alarm will return ‘inactive but not
acknowledged'.

For a manual-latching alarm, blocking will not be re-instated and the active alarm will
remain ‘active’. If the alarm condition has returned to within the threshold value
during the downtime, then the alarm will return ‘inactive but not acknowledged'. If the
alarm was ‘inactive but not acknowledged’ prior to the power cycle the alarm will
return ‘inactive but not acknowledged'.
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Programmer

What is in this Chapter?

This chapter describes the functionality of a setpoint programmer.

What is a Programmer?

A programmer provides a means of being able to vary the setpoint in a controlled
manner over a set period of time. This varying setpoint can then be used in the
control process.

SP units 1 1 1 1 1
1 1 1 1 1
80 1 1 1 1 1
] [ [ I [
i H H h i
70 1 1 1 1 1
1 1 1 1 1
i i 1 i 1
60 ] 1 1 ] 1
1 ] i 1 i
1 1 1 1 1
] i i i i
50 1 1 1 1 1
I i i I i
i i i i i
40 1 1 1 1 1
1 ] ] 1 1
1 1 1 1 [
1 1 [ 1 1 i
30 1 1 i 1 Time
H 1 2] 3 4] 57  units
Type ! Segment 1 H Segment 2 1 Segment3 |
1 ] 1 ]
TSP : Rate : Dwell : Rate :
1
Rate 1 80 : 1 30 i
1 1 1
Duration : 25/time unit I 1 50/time unit !
: £ 2 time units ! I

The example above shows a simple three segment program in which the
programmer setpoint (PSP) increases at a controlled rate of 25/time unit to a value of
75. It then dwells at that setpoint for 2 time units before decreasing to 30 at a
controlled rate of 50/time unit.

The programmer in the EPC range is a single channel programmer and can be
ordered in four different options. These are:

¢ 1 x 8 Basic Programmer (One program of 8 configurable segments, no event
outputs).

e 1 x 24 Advanced Programmer (One program of 24 configurable segments with
up to 8 event outputs).

e 10 x 24 Advanced Programmer (Ten programs of 24 configurable segments with
up to 8 event outputs).

*  From firmware versions 3.01 and above,

20 x 8 Advanced Programmer (Twenty programs of 8 segments with up to 8
event outputs).

* For all options, an additional End segment is provided which may also have
event outputs if it is an Advanced Programmer.

The above programmer types are orderable options. They may be upgraded using
the feature codes described in section "Feature passwords" on page 221.
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Programs

Segments

Ramp Time

Dwell

Step

WARNING

UNINTENDED EQUIPMENT OPERATION

If the programmer option is changed from 24-segment programs to 8-segment
programs or vice versa, then previously stored programs will be lost. All segments
will be defaulted to End type segments. It is recommended to clone the controller
prior to upgrade so that a copy of the stored programs are retained before the
Feature Security change is implemented.

Failure to follow these instructions can result in death, serious injury or
equipment damage.

A program is a sequence of varying setpoints which executes with reference to time.
Up to a maximum of 20 programs are supported, the actual number of programs
depends on the programmer option ordered but may be upgraded using Feature
passwords (see "Feature passwords" on page 221). Program options are listed in the
previous section.

Programs are identifiable by a program number i.e. 1...20.

A segment is a single step within a program, typically it has a specified target setpoint
and either a duration to maintain that setpoint, or a ramp rate (or time) to achieve that
setpoint, however other segment types instruct the programmer to perform additional
tasks.

Up to 24 configurable segments are supported, plus a fixed end segment, in each
program. Each segment (in a program) is identifiable by a segment number i.e.
1...25.

The following types of segments are supported:

A Ramp Time segment is specified by a target setpoint and a time in which to
achieve the ramp to target setpoint.

A dwell segment specifies how long the setpoint is to be maintained.

A step segment causes the programmer setpoint to change to the target setpoint in a
single execution cycle.

Note: the step will occur immediately followed by a 1 second dwell period to allow
event outputs to be set.
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Call

End

A call segment allows the main program to call another program as a subroutine. The
number of times the program is called is configurable, 1...9999 or continuous.

Note: A program can only call other programs which have a program number
greater than itself. This helps to prevent cyclic programs from being created.

This segment type is only available if multiple programs are enabled via Feature
passwords and the program is not the last program i.e. Program 10. All configurable
segments (1-24) can be configured as a call segment.

A CAUTION

CALL SEGMENTS

If a call segment is selected the controller will default to calling the next program
number. This may not necessarily be the correct program so you must ensure that
the correct call program number is selected manually.

Failure to follow these instructions can result in injury or equipment damage.

An end segment is the very last segment in a program and using the
Program.ProgramEndType parameter, (this can be found in iTools in the
Programmer Editor, Program Parameters tab) the user can specify the programmer
behavior when the program ends, as follows:

* Dwell—the programmer setpoint (PSP) is maintained indefinitely and event
outputs remain at the states configured for the End segment.

* Reset—the program is reset and the programmer setpoint (PSP) will servo either
to PVInput value or SPInput value as configured by the
Programmer.Setup.ServoTo parameter. The event outputs will return to the
states specified by the Programmer.Setup.ResetEventOP parameter.

* Track - the programmer setpoint (PSP) is maintained indefinitely and event
outputs remain at the states configured for the End segment. If the Programmer
is wired to the Loop, the Loop will be forced into Track mode.

Note: The 1st end segment will terminate the program in the configured manner if
there no more program cycles left to run.
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Standard Functionality

The EPC3000 process controller supports the following standard functionality:

Recovery Strategy after a reset or power outage

The recovery strategy after an instrument reset or a power outage can be configured
to be:

* Ramp Back—the programmer setpoint will servo (jump to) the input Process
Value (PV), and ramp to the target set-point at the rate prior to the power outage.

* Reset—the programmer will reset the program.

¢ Continue—the programmer setpoint will return immediately to its last value prior
to the reset and the program will continue to run.

This is shown diagrammatically in the following sections.

Ramp back (Dwell Segments)

If the interrupted segment was a during a Dwell, then the setpoint will ramp back at
the rate set in the previous ramp segment. The dwell period will continue when the
target setpoint is reached.

Setpoint T1 + T2 = segment dwell time
i ' i i
T1 | T2

I Y
|\
|

(I
=

| | Power off |  Time
Segn Segn+1

If a previous ramp segment does not exist, i.e. the first segment of a program is a
dwell, then the Dwell will continue at the "servo to PV" setpoint.
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Ramp back (Ramp or Time-to-target segments)

If the interrupt occurred during a ramp, then the programmer will servo the
programmer setpoint to the PV, then ramp towards the target setpoint using the ramp
rate prior to the power outage.

Setpoint

Target setpoint

Y

I === Servo to new level

Power off Time

Sensor Break Recovery

If the recovery strategy is set to Reset, then, upon sensor break of the PV input, the
program will be reset. If the recovery strategy is other than Reset, then the program
will be placed in Hold. When the PV input goes out of sensor break, the programmer
will apply the recovery strategy described above.

Holdback

When the PV deviates from the Programmer Setpoint (PSP) by more than a specified
amount the program will temporally hold until the PV returns to within the specified
deviation.

Holdback Style configures Holdback to operate over the entire program or on a per
segment basis (mutually exclusive).

Holdback Type may be set to Off, Low, High or Band.

Off: Holdback disabled.
* Low: Active if PV < (PSP - Holdback Value).
* High: Active if PV > (PSP + Holdback Value).

¢ Band: Active if PV < (PSP +/- Holdback Value).

Servo To PV/SP

The programmer can be set to servo (jump to) the PV input or the Setpoint input at
the start of a program.

Event Outputs

Up to 8 digital 'event’ outputs can be configured for each segment within a program.
These event outputs will remain at their configured value for the entire duration of the
segment.
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Digital Inputs
The following digital inputs are supported:
* Run - start the current program on the rising edge of this input.
* Hold - hold the current program whilst this input is High.
* Reset - current program is in reset whilst this input signal is High.

* Run/Hold - This is a dual action input. A rising edge will run the current program,
but hold the current running program whilst the input is Low.

* Run/Reset - This is a dual action input. A rising edge starts the current program,
but reset the current program whilst input is Low.

¢ Advance - arising edge initiates the following sequence of actions:
© go to the end of the current segment.
© set the programmer setpoint to the target setpoint.

° start the next segment.

Program Cycles

A program can be configured to repeat 1...9999 times or to run continuously.

Configuration Mode Reset

It is not permissible to run a program whilst the instrument is in configuration mode. If
a program is running and the instrument is placed into configuration mode (either by
comms or HMI) the running program will be reset.

Program Selection

When multiple programs are configured, selecting the program to be run is done by
setting the Programmer.ProgramNumber parameter to the required program number.
This selection can be performed via the HMI or Comms.

It is often convenient to use a BCD switch physically connected to digital inputs as
shown in the "Example 1 BCD Switch Wiring" on page 55.

The program selected can then be run using Mode parameter or any of the Run
digital input parameters, i.e., Run, RunHold or RunReset digital input.
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Rules for Program Creation / Editing

It is possible to create and edit a stored program, i.e., Programs 1-10, (via Comms or
the HMI) when the programmer is in RUN, HOLD or RESET mode, with the changes
being retained.

When running one of the stored programs it will first be copied into the 'working’
program which will then be run. It is NOT be possible to edit the working program
when the programmer is in RESET, but it can be edited when the programmer is in
RUN or HOLD, however, the changes will be overwritten when a different program is
loaded to be run. Edits to the working program will not change the stored programs.
The working program will be overwritten when the next stored program is copied into
it, either as a result of running a new program or calling another program as a
subroutine.

A Programmer Run list is provided (both via Comms and HMI) which can edit a copy
of the working program segment that is currently running when the programmer is in
HOLD mode, however the changes will be overwritten when the next segment is
loaded and run.

The minimum operator HMI access level at which programs can be run, placed on
hold or reset can be configured as Level 1, Level 2 or Level 3 using the
Programmer.List.RunAccess parameter (see "Programmer List (PROG)" on

page 135).

Program & Segment Times

Segment Time Left is always available whilst a program is running.

The Programmer will attempt to calculate Program Time left when the program is
running or when the working program is edited while the program is on Hold. If the
calculation takes too long, it will be aborted and the Program Time Left parameter will
not be available.
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Resolution

When read/written via scaled integer comms, the units of the following segment
parameters can be configured as follows:

e Segment.Duration (sec/min/hour) configured by Program.DwellUnits.
* Segment.TimeToTarget (sec/min/hour) configured by Program.RampuUnits.

* Segment.RampRate (per sec/per min/per hour) configured by
Program.RampUnits.

In addition, when read/written via scaled integer commes, it is possible to configure the
units for the following time remaining parameters:

* Programmer.Run.ProgramTimeLeft (sec/min/hour) configured by
Programmer.Setup.Resolution.

* Programmer.Run.SegmentTimeLeft (sec/min/hour) configured by
Programmer.Setup.Resolution.

On the HMI, time-based parameters are displayed, depending on their configured
units, as follows:

* sec-MM:SS
* min- HH:MM
* hour- HHH.H

Times are stored as 32-bit integer millisecond values, and as such times will be
capped at 500hrs i.e. 1,800,000,000ms. When a program exceeds this value, the
displayed program time left will remain at 500hrs until such time that the
accumulative segment times is 500hrs or less. It will then start to count down.

Programmer Time Base Accuracy

The programmer timebase accuracy is dependent upon the timebase accuracy of the
microcontroller which is specified as <+/-50ppm between the temperature range
-40 to +85 degrees C. This equates to a worst case of +/-4.3s in 24hrs.

264

HAO032842ENG Issue 5



Programmer

EPC3016, EPC3008, EPC3004

Typical Loop to Programmer Graphical Wiring

‘Soft’ wiring is carried out using iTools as described in section "Graphical Wiring" on

page

223.

The figure below shows a simple soft wiring diagram for a programmer.

Al1
Loop
Thermocouple (0}
5 BreakOutput PID (@) &=
ensorBreakOutpu OFf (0) =
pyl— 10 101
Main.PV SetpointBackCalcPV|
PVStatus : h TPO (11)[]
0 Main.Track Setpoint BackCalcSPF——r
—_—_— Main.IntBal Output.Ch10utput PV  Output
Setpoint PSPSelect 4] El3
Setpoint PSP
Programmer El3
Run.ProgramNumber Run.PSP
—HRun.PVinput Run.Event1
B Run SPInput Run Track
Setup.Run Run.IntBal
Setup.Reset Setup.Run I0LA
Setup.RunHold Setup.RunReset Logicin (5]
Setup. RunReset
EH; PV
il

In the figure a thermocouple is connected to Analog Input All. The PV output from
Al1l provides the input to the control loop. The setpoint for the control loop is provided
by the programmer block using the parameter Run.PSP. The programmer will run
when the Setup.Run parameter changes to true. In this example the LA digital input
may be used to Run/Reset the programmer from an external source.

Integral balance is required so that there is no sudden change of output when the
programmer is operated.

The loop heat output is connected to output IO1.

As previously mentioned program selection can be wired to a BCD switch. An
example of the soft wiring for this for EPC3008 or EPC3004 using a four or eight
digital input option is shown in the diagram below.

Loop
VPU (3) o
Off (0} Ll

Main PV Setpoint BackCalcPV

Main.Track Setpoint.BackCalcsP
Main IntBal Output Ch1Output
Setpoint.SPSelect
Setpoint.PSP

{

10101
Onof (10))

OptionDIO D1 BCD
Lagicin (0) Bedinput1 BocdOP
BN Bedinput2
E 0 Bedinput3
e - Bedinputd o~
OptionDIO D2 Bedinputs - Py
ermocouple
Logicin (0) [ Bedinputf ple (0)
Bedinput? SensorBreakOutput
. i Bedinputd PV
.78 {t PVStatus
OptionDIO D3 B 0
Lagicin (0) [
ogicin (0) Programmer [
E g Run ProgramMumber  Run PSP
BRun.PYIinput Run.Event1
OptionDIO D4 EBRun SPInput Run Track
- Setup.Run Run.IntBal
Logicin (0) Setup.Reset Setup.Runf———
PV ——— Setup RunHold
[} Setup.RunReset
a
10 LA
Logicin (5]
PV
a O

PV Qutput

m O
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Communications

Programs can be configured and run via Modbus and El-Bisynch and EtherNet/IP
communications.

The Modbus parameter addresses and El-Bisynch Mnemonics for the programmer
parameters, program parameters, and the segment parameters (for the 1st 16
segments) are compatible with the 2400 series controllers. EtherNet/IP
communications can read and write to programmer parameters using the same
Modbus parameter addresses via Explicit messaging to the Modbus object (0x44).

Note: In the 2400 series controllers, (and therefore in the EPC3000 process
controller to allow compatibility), several parameters within segments are mutually
exclusive and are accessed via comms using the same Modbus Address and
El-Bisynch Mnemonic.

Modbus Address Ranges

1x8, 1x24 and 10x24 programmers are 2400 Compatible - Program General Data & Segments
1...16 Parameters.

Area Base Address - Decimal Base address - HEX
Program 0 8192 2000

(Currently running program)

Program 1 8328 2088

Program 2 8464 2110

Program 3 8600 2198

Program 4 8736 2220

Program 5 8872 22A8

Program 6 9008 2330

Program 7 9144 23B8

Program 8 9280 2440

Program 9 9416 24C8

Program 10 9552 2550
Non-compatible - Segments 17...26 & Additional Programmer Parameters
Area Base Address - Decimal Base address - HEX
Program 0 9688 25D8

Program 1 9768 2628

Program 2 9848 2678

Program 3 9928 26C8

Program 4 10008 2718

Program 5 10088 2768

Program 6 10168 27B8

Program 7 10248 2808

Program 8 10328 2858

Program 9 10408 28A8

Program 10 10488 28F8

Programmer (additional 10568 - 11007 2948 - 2AFF
parameters)

Note: In 20x8 programmer the number of segments is fixed as is the assignment of
Modbus Addresses. The mapping from segment instance to program/segment is
different from all existing EPC3000 controller programmer types. Modbus addresses
do not match 2400 series.
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El-Bisynch Mnemonics

El-Bisynch Mnemonics: n is dependent upon segment number i.e.

Segment1,nis1

Segment 2, nis 2

Segment 3, nis 3

Segment4,nis 4

Segment5,nis5

Segment 6, nis 6

Segment 7, nis 7

Segment 8, nis 8

Segment 9, nis 9

Segment 10, nis :

Segment 11, nis;

Segment 12, nis <

Segment 13, nis =

Segment 14, nis >

Segment 15, nis ?

Segment 16, nis @

It should be noted that EI-Bisynch is intended for 2400 series controller compatibility

only and as such it is not extended to include mnemonics for segments 17-25.
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To Setup a Program from the HMI

By default programs can be set up and run via the controller HMI in Operator Level 2
or higher. Access levels can be configured using Edit access and Run access
parameters, refer to "Programmer List (PROG)" on page 135.

For the purposes of this example, it is assumed that parameters in the
PROGRAMMER LIST (PI00L) have been set up and the HMI is in Operator Level 2.

i i i
Operation |Action Displa Notes
Select = Up to 10 programs may be
PROGRAM |1. Press until PSEE is selected.
SETUP List shown
2. Press to enter
3. Press or to
select the program
number
Programmer ) From firmware version 3.01 each
Name 4. Press to view a program can be given a 4
name character name using iTools.
Select the Prog = Holdback is applied to the
Holdback 5. Press whole program.
style SEGmMm = Holdback is applied
6. Press or to separately to each segment.
select the style
Select Low - in Holdback when PV <
Holdback type | 7-  Press (PSP - Holdback value)
High - in Holdback when PV >
8. Press or to (PSP + Holdback value)
select the Holdback type Band - in Holdback when (PV <
(PSP +/- Holdback Value)) OR (PV
> (PSP + Holdback Value))
Off - No Holdback
Set Holdback The program will hold if the low
value 9. Press deviation is greater than 10.0 and
PSP > PV.
10. Press or to
select the Holdback value
Set Ramp Per second
Units 11. Press Per minute
12. Press or to Per hour
select the Ramp units
Set Dwell secs/ mins/ hrs
units 13. Press
14. Press or to
select the Dwell units
Set the 1 = The program will execute once
qumbe; of 15. Press Cont = the program will repeat
times the ;
] continuously.
programisto |16. Press or to

repeat

select the number of
cycles
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Operation | Action Display Notes
Set the action DwelL = dwell at the last setpoint
attheendofa |17. Press _ d‘_"" EL Rset = reset
program H.oENT .
Trak = dwell at the last setpoint but
18. Press or ] to also places the loop in Track mode
select the End action provided Loop is wired to
Programmer.
Set up the Segment number 1

first segment

20.

Press
Press or to

select the segment
number

Segment ] From firmware version 3.01 each

name 21. Press to view a segment can be given a 4
segment name character name using iTools.

Set up the Can be configured to Ramp rate,

segment type

23.

Press
Press or to

select the Segment type

Ramp time, Dwell, Step, End or
Call segments (for
multiple-program Programmers
with Program number < 10).

These are described earlier in this
section.

The parameters which follow depend on the type of segment set but will include:

Target Setpoint, Ramp Rate for Rate type segments.

Target Setpoint, Ramp Time for Time type segments

Duration for Dwell type segments

Target Setpoint for Step type segments

Call Program number and Call Cycles for Call type segments

Event Outputs will be shown at the end of each segment if Programmer.Setup.MaxEvents > 0

When the currently selected segment has been set up the next parameter will automatically choose the
next segment number.

Set up the
end segment

24.

Press

The last segment is an end type

The previous example shows how to configure a stored program (Program 1). When
a program is running, the working program parameters will become available and can
be configured in the same manner.
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To Run/Hold the Program from the HMI

Assuming the program has been set up as described above, from the HOME display

1. press & to PROGRAMMER list (PF00)
2. Press to select the Program number
3. Press again to PROGRAM MODE

4. Press or to select | ull or HOLd

Alternatively, press a function key if configured as Program Run/Hold or Program
Run/Reset or activate a digital input, configured as Run, Hold, Run/Hold and
Run/Reset.

7

The status of the program is shown by the HMI program status indicator \

The current status of the program is displayed as follows:

State Ramp/Step Up Dwell Ramp/Step Down
Reset

Run /

.
Hold/Holdback /

.

Flashing (1 second Flashing (1 second Flashing (1 second
period 66% duty cycle) | Period 66% duty cycle) | period 66% duty cycle)

Complete (Dwell End) Not applicable

Not applicable

Flashing (2 seconds
period 66% duty cycle)
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To Setup a Program Using iTools

The EPC3000 controller can support up to 20 stored programs as stated at the
beginning of this chapter.

Programs are identifiable by a program number (1-10, for example). Each program
may also be given a name but it must be noted that only the last four characters will
be shown on the HMI.

Select ‘Programmer’ in the menu bar.

&H|Program:1 :| | ||« »||E
Segment Parameters

10

1 |

SegmentMNan 31
SeamentTypd End (01~
EventOutout | Off (0} =2

Menu options are shown in the bar above the graph and are also available as a
context menu by right clicking in the segment table. They are from left to right:

|t BBRE L X

Select a segment by clicking into the top of the list (1, 2, 3, 4, etc.):
¢ Cut (Ctrl+X) : Removes the selected segment(s) and copies to the clipboard.
* Copy (Ctrl+C): Copies the selected segment(s) and places into the clipboard.

¢ Paste Insert (Ctrl+V): The copied segment(s) will be pasted to the right of a
selected segment(s).

¢ Paste Over (Shift+Ctrl+V: Replaces the selected segment(s) with segments from
the clipboard.

* Insert (Ins): Copies segment(s) and inserts the copied segment(s) to the right of
those selected.

¢ Delete (Ctrl+Del): Removes the selected segment(s).
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To Set up Segments

By default, a program will consist of a single End segment as shown in the opening
view above.

To add a segment click in the segment column (1) and select the ‘SegmentType’
using the segment type drop-down menu. A new segment of the required type will be
inserted and the End segment will be shifted to the right. Note that changes to the
program will be automatically written to the controller. Continue with further
segments.

The following diagram shows a program (Program 1) of 5 segments plus an End
segment. Segment 5 calls a another program (in this case program 2 consisting of a
ramp up and a ramp down) to repeat 3 times before the program ends. Four digit
segment names have been configured. Segment types are described in the
Programmer chapter, "Segments" on page 258.

&H|Prngram:l :‘ ‘ ||« »||ﬁ
Pragram Parameters | Segment Parameters |

160
140

1204 --
1004 --
a0 4--
60 --
404 --
204
04

\
SeamentMar Ual Drell Stnl Rpt3 EndB

SeamentTvpd RampFate ™ Dwell (31~ Step (41~ Call (5 T Encily ~
TargetSetpointf 150.00 30.00

Duration 34m 15s

FiampRate (p(10.00

CallCycles 3 -

EventOutout | Off (0) T Off il T Off (D) = Off {0y &2

CallPracram 2

A CAUTION

CALL SEGMENTS

If a call segment is selected the controller will default to calling the next program
number. This may not necessarily the correct program so you must ensure that the
correct call program number is selected manually.

Failure to follow these instructions can result in injury or equipment damage.

Event Outputs

In an Advanced Programmer up to 8 event outputs may be enabled using
Programmer.Setup.MaxEvents parameter in the iTools browser.

If more than one event is configured ‘EventOutput’ is shown as an ellipsis ('..."), see
the diagram above.

If no events are configured then ‘EventOutput’ is not shown in the list.

If one event is configured, ‘EventOutput’ allows the event to be turned on or off
directly.
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Click on the ellipsis to display a bit map:

4| SIMULATION Device? - Programmer Editor (o= =]
@Bl Program: 1 3 y e — < 1L 4
Segrrent Parg] EVENOUIPLL
150 Current Yalue 1] EEEEE AR, T ==
100 Mew Yalle 2
& MNew Value (as Bitfields)
: [C]*Bitoy (*Bit B) : : :
ol I V]rBit1y *Bit3) R .
T [CEitay (*Bit 10) T T T
1 I 5 Clreit3 Bit11)
.
SegmentTypd RampRat: = RarmpTi D(*B!M) (*E!HZ)
TargetSetpoin] 100.00 16000 || LIC°BRS) (e
Duration [ClrBite) [*Bit 14)
RampRate (p[53.30 [C]¢Bit7) *Bit 15)
TimeTaoTarg 1m 21s * See instrument handbook
CallCycles
EventOutput |... ... P
<4 LI b

Tick bit O to turn on event 1 in the selected segment.

Tick bit 1 to turn on event 2 in the selected segment.

Alternatively, click on ‘Digital Event Outputs’ (Ctrl+D) to turn the events On or
Off directly in each segment including the End segment.

4] COM11.ID255-EPC3004 - Programmer Editor = ol =
& E ﬁ | Program: 1 :| 2= O R | M| f'\/ | A
!_E)."_C.'El"_Ei'"_”_'.:l‘?.@[‘l?f‘.‘ir_ﬁ.i“éEgmem Parameters |
a — I
: Pro.g!'arln 1
O [ e e

Digital Outputs

. —
D
1 P 3 4 a
SegmentTyind RampRate (1 RampTime (| RampRate (1End (0) 15
Ewventl On (1) - Off | On(M - Off i
Event? Off {0 | Onil - | Off (0 - | Off (0 =

The above view shows 2 events configured.

Events may be indication only or may be soft wired to a function block input
parameter, including an 10 block to operate external devices. This is explained in
section "Typical Loop to Programmer Graphical Wiring" on page 265.
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To Name Programs and Segments

From Firmware versions V3.01 and above programs and segments can be named.
The names are limited by the HMI to four characters as supported by the HMI.

Program Name
1. Select the Program Parameters tab.
2. In‘ProgramName’ change the default text (P1) to a four character name.

3. Acomment may be added in the Comment field as a reminder. This comment
does not affect the operation and is not visible on the controller HMI.

Al | Program: 1 :| HEE Tl o] | 4 | : k | s | =
Frogram Parameters | Segment Parameters|
[Name | Descrigtion | “alue| Comment |
# Programiame Pragram Name Blue To treat 'Blue' products
# HoldhackStle Holdback Style Program (0) ~
# HoldbackType Haoldhack Type Off (0) = | |
Holdbackalue Holdback Yalue .00
& RarmpUnits Rarmp Units PearSecond (0 ~
& DwellUnits Crevell Linits Seconds (0~
# ProgramCycles Frogram Cycles | &
# ProgramEndType  Program End Type Dweell (0 ~

Program.1 - 7 Parameters

Segment Name
1. Selectthe Segment Parameters tab.
2. In‘SegmentName’ enter a four character name to each segment.

3. When the program is run this name will be shown on the controller HMI.

& E| Progr_am: 1 :i | L > | M |H

| Program Parameters| Segment Parameters |

1 [ 2 [ 3 I 4 I a
SegmentMan Up Chweel Drcen End
SegmentTypd RampRate ™ Dwell (31~ RampRat ~  End (0 =
TarcetSetpoint] 100,00 20.00
Ciuration Bm
FampRate {p{0.10 0.0
EventOutput | O (0) > Off (I > O (0 > Off (D 2
A il 3

Note: Although more than 4 characters may be entered, the controller HMI will limit
the text to the last 4 characters. Unsupported characters, such as X, will be shown on
the HMI as blank.
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To Save and Load Stored Program Files (*.uip)

A configured Program can be saved to a named file. In a multi-program Programmer,
each Program will need to be saved individually. A saved Program may be re-loaded
into any Program location in the iTools Programmer Editor. In the case that similar
production processes are to be defined, a saved Program may be re-loaded,
modified and renamed.

To Save a Program

1. Inthe Programmer Editor, select the program number to be saved using the
program selector.

2. There are two ways to save a program. In the Programmer Editor click on "Save
current program to file (Ctrl+S)". Alternatively, in the main menu click on
Programmer and from the drop down menu select "Save current program to file
(Ctrl+S)".

=

L s . .
Do not confuse this with Ve on the main toolbar which saves a full
configuration to a Clone file.

To Load a Previously Saved Program

1. Inthe Programmer Editor, select the stored program number where the saved
program is to be loaded using the program selector.

2. There are two ways to load a program. In the Programmer Editor click on "Load
Program (Ctrl+L)". Alternatively, in the main menu click on Programmer and from
the drop down menu select "Load...(Ctrl+L)".

u

s
Do not confuse this with L2288 on the main toolbar as this will load a full

configuration from a Clone file.

Notes:

1. If an attempt is made to load a program which contains a Call segment into the
last stored program (e.g. program 10) iTools will prohibit the action and report a
message as follows:

‘Unable to load: Program 10' (the last program) cannot contain a call segment'.

2. A 1x8 or 1x25 programmer cannot contain any call segments.
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To Run, Reset and Hold a Program in iTools

In the browser view, open the Program Run list.

| Programmer.Run - 23 parameters

B COM11.1D255-EPC3004 - Parameter Explarer (Programmer) EI
| -
| Description | Address! Walue)

# ProgramMumber | Program Mumber 2z 1]
# Maode Program hode 23 Feset(1) ~
PSP Programmer Setpaint 163 246.04
Programddvance | Program Adwvance 10651 Mo (0) -
Track Track 10682 off 0y =
& Pyinput P Input 10678 246.04
# SPInput SP Input 10579 291.00

To run a program make sure that the controller is in Operator mode. Select the
program number of the program to run and select Run(2) from the Mode parameter
drop down enumeration. The program may also be put into Hold or Reset from the

mode Parameter.

B COMI11.10255-EPC3004 - Parameter Explorer (Programmer.Run} | —= || =

Programmer.Run - 23 parameters

- | @] +a
g
[Marme | Descrintion |.ddress| Walue|
# ProgramMumber Frogram Number 22 1
CurrentPragramio | Current Program NMumb 10584 1
# Mode Frogram Mode 23 Fun (2)] -
F3SF Frogrammer Setpoint 163 248.46
ProgramTimeleft  Program Time Left 58 -1ms -
ProgramCyclesLeft  Program Cycles Left 59 -1
Segmenttlumber | Currently running segm 56 1
SegmentType Segment Type 29 RampRate (1) ~
SegmentTimeleft | Segment Time Left 63 41m 245 B38ms
Targetzetpoint Current Target Setpaoint 160 0.00
RampRate Segment Ramp Rate 161 010
# ProgramaAdvance | Program Advance 10581 Mo {0y ~
Track Track 10682 off (0 ~
# Pvinput F Input 10578 24958
# SPlInput SF Input 10579 24545

When one of the programs (Program 1 to 10) is run, the program parameters are
copied into the working program. The Working Program and Working Segment
parameters are then made available to the user for monitoring and/or editing.

WorkingProgram -

7 parameters

EE COM11.1D255-EPC3004 - Parameter Explorer (WorkingProgram] ==
=y o= | | e
[Marme | Description | Address| Yalug|
# HoldbackStyle  Holdback Style 8197, ....Program (0} 7
# HoldbackType Holdback Type 5192 Oiff (0 ~
& FampUnits Famp Units 5134 FerSecond (0) ~
& DwellUnits Diweell Units 5195 Seconds (0) ~
# ProgramCycles Frogram Cycles 8196 2
# ProgramEndType | Program End Type 8198 Craell (07 ~
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The programmer loads each segment from the working program before it is run. If the
programmer is currently running segment 2 of the working program and working
segment 3 is edited, then the changes will be executed when working segment 3 is
run. If working segment 1 is edited, then the changes will be executed in the next
program cycle, (assuming there are any program cycles left). However, if the running
program completes or is reset and then run again, the stored program will be copied
to the working program thereby overwriting any changes made to the working
program. The working program can also be overwritten as a result of running another
program or calling another program as a subroutine.

Stored programs are always available and configurable via the HMI and iTools even
when a program is currently running. Working program parameters, however, are
only available and configurable via HMI and iTools when a program is not in reset.

Note: For a running program set for Continuous cycles (using the ProgramCycles
parameter in the Programmer Parameters tab) the ‘Program Time Left’ parameter
shows ‘CONL’ in the controller HMIL. In iTools this is shown as —1. Similarly, in iTools
the Program Cycles Left parameter shows -1 but the controller HMI shows CONt. If
the program cycles is set to repeat for a set number of times, then the ‘Program Time
Left’ parameter and the Program Cycles Left parameter will count down in both iTools
and the controller HMI.

The Working Program provides the user read/write access to the program
parameters of the currently running program (which can be the main program or a
subroutine resulting from a call segment).

HH COM111D255-EPC3004 - Parameter Explorer (WorkingSegment) ==
-~ &

S T [ N [ 7 . R
[MName |Description | Address| Walua| |
|| # SegmentType Segment Type g20n: RampRate (1) 7 |
# TargetSetpaint Target Setpoint 8201 0.0o |
# RampRate Ramp Rate §202 0.10
WorkingSegment.1 - 3 parameters (7 hidden)

The Working Segment provides the user read/write access to the segment
parameters of the currently running program (which can be the main program or a
subroutine resulting from a call segment).
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Programmer Parameters in iTools

The browser list contains the following:

* Programmer.

* Run.
e Setup.

*  WorkingProgram.

* WorkingSegment.

Programmer.Run

The Run parameters are used to monitor and control the running program and the
table which follows details each parameter.

Miadid | -

[Mame | Description l.oldress| Walue| Wired

# ProgramNumber Pragram Number gei T
FrogramName Frogram Mame 21351 Frogram
CurrentPragramMNo Current Program MNumb 10554 1
CurrentPragramMName Current Program MName 21372 Prograrm

# tode Frogram hMode 23 Feset(1) -
FSF Frogrammer Setpoint 163 25.01
FProgram TimelLeft Frogram Time Left 53 0
FrogramCycleslLeft Frogram Cycles Left 5% 0
SegmentMNumber Currently running segm a1 1
SegmentMName Segment Name 213493
SegmentType Segment Type 29 End 0y -
SegmentTimeleft Segment Time Left B3 a--
TargetSetpoint Current Target Setpaini 160 100.00
FRampRate Segment Ramp Rate 161 050
Ewentl Ewent 1 464 off (0 -
Ewent? Ewent 2 465 off (0 -
Ewvent3 Ewent 3 466 off (0 -
Ewventd Ewent 4 467 Off (0 -
Ewents Ewent b 468 off (0 -
Ewentb Ewent B 469 off (0 -
Ewent? Ewent 7 470 off (0 -
Ewents Ewent & 471 off (0 -
FrogramAdwance Frogram Advance 10581 Mo (0) =
Track Track 10582 off (0 -

& Pyinput P [nput 10578 28.01 Loop

& SPinput SP Input 10579 0.00| Loop
IntBal Integral Balance reque 10586 Mo (0) =

4 m 2

Parameter Name Description Available Values |Value Description
ProgramNumber Program Number The number of the program to be run.
ProgramName Program Name The name of the program to be run.
CurrentProgramNo Current Program Number The number of the program currently running.
CurrentProgramName | Current Program Name The name of the program currently running.
Mode Program Mode Allows users to perform actions to change the current program state (Run, Hold,
Reset — additionally indicates when a program is in Holdback or has
Completed).
Reset (1) Default: Reset (1)
Run (2)
Hold (4)
Holdback (8)
Complete (16)
PSP Programmer Setpoint Current setpoint in the program.
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Parameter Name

Description

Available Values

Value Description

ProgramTimeLeft Program Time Left The amount of time left in the current program or -1 if the
program cycles is set to ‘Continuous’.
ProgramCyclesLeft Program Cycles Left The number of cycles left in the current program or -1 if
the program cycles is to set ‘Continuous’.
SegmentNumber Currently running segment number The number of the currently running segment.
SegmentName Segment Name The name of the currently running segment.
SegmentType Segment Type The type of the currently running segment.

End (0)

The very last segment in a program.

RampRate (1)

This is specified by a target setpoint and a rate at which
to ascend/descend to the setpoint.

RampTime (2)

This is specified by a target setpoint and a time in which
to achieve the ramp to setpoint.

Dwell (3) This is specified by how long the setpoint is to be
maintained.

Step (4) This allows a step change in the target setpoint.
Note: The step will occur immediately followed by a 1
second dwell period to allow event outputs to be set.

Call (5) This allows the main program to call another program as

a subroutine. The number of times the program is called
will be configurable, 1...9999. A program can only call
other programs with a program number greater than
itself, this prevents cyclic programs from being created.

This segment type will only be available if multiple
programs are enabled via Feature Security, and it should
be noted that all configurable segments (1-24) can be
configured as a call segment.

SegmentTimeLeft

Segment Time Left

The remaining time for the segment to complete.

TargetSetpoint Current Target Setpoint The target setpoint for the current segment.

RampRate Segment Ramp Rate The current ramp rate to achieve the target setpoint.

Event (n) Event (n) Event Output (n) value for the current segment.

Off (0) The event is Off.
On (1) The event is On.

ProgramAdvance Program Advance Sets the Programmer Setpoint to the target setpoint of the current segment and

advances to the next segment in the program.

No (0) Default value.

Yes (1) Advances the segment to the next one with the
Programmer Setpoint assuming the Target Setpoint of
the original segment.

Track Track Output parameter which is typically wired to the Loop Track parameter which is
used to force the Loop into Track mode when the program completes and the
program end type has been configured to Track.

Off (0) Default value. Program has not completed.
On (1) Program has completed.

PVInput PV Input The PV Input used for Servo to PV, typically wired from

the Loop’s Track PV parameter.

SPInput SP Input The SP Input used for Servo to SP, typically wired from
the Loop’s Track SP parameter.

IntBal Integral Balance Requested This flag is set briefly when the Programmer performs a
servo to PV, which would require the Loop to perform an
integral balance in order to stop the working output from
reacting to the change in setpoint. This parameter
should be wired into the Loop.Main.IntBal parameter.

No (0) Integral balance is not requested.
Yes (1) Integral balance is requested.
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Programmer.Setup

Programmer setup is used to configure programmer parameters which are unlikely to
change between programs used on the same or similar processes. In addition the
setup list also contains digital parameters which can be wired to Run, Reset and Hold

a program.

& - | | =41

| Marne | Description |~ddress|_ Yalue | Wir
ProgrammerType Programmer Type 10587, 208 (4) <
Editaccess Frogram Edit Access 10563 LevelZ (1] ~
Funbccess Frogram Bun Access | 105E4 LevelZ (1] ~
Fecoverystrategy Fecovery Strategy h1g Famp (0] -
SenaoTo Servo To 520 Py -
FRateResolution Ramp Rate Resolution 10580 ®A)
Fesaolution Program Time Resolut 10570 sec(l) -
MaxEwvents Faximurn Events persc 10571 1
FesetEwventOF Feset Events 10572 a

# Eun Frogram Fun 10573 Mo (o)
Hald Program Hold 10574 Mo () -

# Reset Program Beset 10575 Yes(1)] T

& BunHold Program Run Hold 10576 Mo () -

# BunReset Program Bun Reset 10577 Mo () -
MaxPrograms baximurn Programs 10585 20
MaxSegmentsPerProg baximurm Segments pe 10589 g

L] LI 2

Programmer.Setup - 16 parameters

ProgrammerType Programmer Type The type of programmer
Disabled (0)
1x8 (1) Single program of up to 8 segments
1x24 (2) Single program of up to 24 segments
10x24 (3) Up to ten programs of up to 24 segments
20x8 (4) Up to twenty programs of up to eight segments
EditAccess Program Edit Access Sets the minimum local HMI user access level allowed to edit programs.
Levell (0)
Level2 (1) Default: Level2 (1)
Level3 (2)
Config (4)
RunAccess Program Run Access Sets the minimum local HMI user access level allowed to run programs.
Levell (0)
Level2 (1) Default: Level2 (1)
Level3 (2)
RecoveryStrategy Recovery Strategy Configures the Power Fail and Sensor Break recovery strategy.
Ramp (0)
Reset (1) Default: Reset (1)
Track (2)
ServoTo Servo To Configures the programmer to start from either the PV Input or the SP Input.
PV (0) Default: PV (0)
SP (1)

280

HAO032842ENG Issue 5




Programmer

EPC3016, EPC3008, EPC3004

RateResolution

Ramp Rate Resolution

Configures the resolution (number of decimal places) of the rate used in ramp

rate segments.

X (0)
XX (1) Default: X.X (1)
XXX (2)
X XXX (3)
X XXXX (4)
Resolution Program Time Resolution Configures the resolution of Program & Segment Time Left.
sec (0) Default: sec (0)
min (1)
hour (2)
MaxEvents Maximum Events per segment Range (0 to 8) Default: 1
Note: This parameter is not available if Programmer
Type is 1x8.
ResetEventOP Reset Events Range (0 to 8) Defines the event output states when the program is in
the reset.
Run Program Run The digital input to start the program running.
No (0)
Yes (1)
Hold Program Hold The digital input to hold the running program.
No (0)
Yes (1)
Reset Program Reset The digital input to reset (abort) the running program.
No (0)
Yes (1)
RunHold Program Run Hold Dual functionality digital input, going from LOW to HIGH will start the program,
whilst LOW the program is in Hold.
No (0)
Yes (1)
RunReset Program Run Reset Dual functionality digital input, going from LOW to HIGH will start the program,
whilst LOW the program is in Reset.
No (0)
Yes (1)
MaxPrograms Maximum Programs Range (1 to 20) The maximum number of programs allowed. Read only.
MaxSegmentsPerProg | Maximum Segments per Program | Range (1 to 24) The maximum number of programs allowed. Read only.
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WorkingProgram

Parameters in the WorkingProgram function block are only available when the
controller is in Operator level and a program is actually running. The function block is
used to define parameters that are global to the program. The figure below shows the
parameters and the table which follows details each parameter.

1) 4
| Mame | Description l:ddress| Walue |
YWorkingProgramMame | Working Program Mam 184358 Program
HoldbackStyle Haoldback Style 5197 Prograrm (01 ~
Holdback Type Haoldback Type 8192 Off [0y -
Holdbhack'alue Holdback Yalue 81493 0.00
Rampnits Ramp Lnits 8194 PerSecond (0) -
DwellUInits Dwvell Uinits 5195 Seconds (0] ~
FrogramCycles Frogram Cycles 81396 1~
FrogramEndType Frogram End Tywpe 5198 Crell {0y ~

4 [l 3

WorkingProgram - 8 parameters

Parameter Name

Description

Available Values |Value Description

WorkingProgramName

Working Program Name

A text field which contains the name of the currently running program. The
default name is the character ‘P’ followed by the program number. If you have
named the program, that name is displayed here instead.

HoldbackStyle

Holdback Style

Holdback is when the PV deviates from the setpoint by more than the holdback
value, the program will temporarily hold until the PV returns to within the
specified value. It is possible to set holdback either for the entire program or on
a per-segment basis.

Program (0) Default: Holdback set for the entire program.

Segment (1) Holdback set for the segment only.

HoldbackType

Holdback Type

Holdback prohibits the program from advancing faster than the load can react.
Holdback continuously monitors the difference between the PV and the
programmer setpoint. The holdback type specifies whether holdback tests for
deviations above, below, or above and below the setpoint.

Off (0) Default: Off. No holdback tests are performed

Low (1) Holdback tests for deviations below the setpoint.

High (2) Holdback tests for deviations above the setpoint.

Band (3) Holdback tests for deviations above and below the
setpoint.

HoldbackValue

Holdback Value

Holdback is used to stop the program rates from exceeding the maximum rate
for the load.

A holdback value can be entered so that if the program setpoint differs from the
PV, then the program will pause until the PV has caught up. This feature is
useful for achieving the soak times of dwell segments. i.e, the Dwell does not
start until the PV has reached the target setpoint.

In the Programmer, the holdback value can be set once per program or for
every segment depending on the holdback style set. It is possible to select
whether the holdback is disabled or applied from above, from below, or both
directions.

RampUnits

Ramp Units

Ramp units can be defined as per second, per minute, or per hour. Ramp units
are set for the entire program. Changing ramp units will convert the ramp rate
parameter values of all Ramp Rate segments in the program.

PerSecond (0) Default: PerSecond(0). Ramp units are defined as
per second

PerMinute (1) Ramp units are defined as per minute.

PerHour (2) Ramp units are defined as per hour.
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Parameter Name Description Available Values |Va|ue Description
DwellUnits Dwell Units Dwell units can be defined as per second, per minute, or per hour. Dwell units
are set for the entire program.
PerSecond (0) Default: PerSecond(0). Dwell units are defined as per
second
PerMinute (1) Dwell units are defined as per minute.
PerHour (2) Dwell units are defined as per hour.
ProgramCycles Program Cycles If a program is called from another program, then this value is ignored and the
calling segment defines the number of sub-program loops.
Continuous (-1) The program cycles continuously.
1-9999 Default. The program cycles this number of times.
ProgramEndType Program End Type Defines the action to be taken after the final segment.
Dwell (0) The programmer setpoint is maintained indefinitely and

the event outputs remain at the states configured for the
end segment.

Reset (1) The program is reset at the programmer setpoint will
servo either to the PVInput value or the SPInput value as
configured by the Programmer.Setup.ServoTo
parameter. The event outputs will return to the states
specified by the Programmer.Setup.ResetEventOP
parameter.

Track (2) The programmer setpoint is maintained indefinitely and
event outputs remain at the states configured for the end
segment. If the programmer is wired to the Loop, the
Loop will b e forced into Track mode.
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WorkingSegment

Parameters in the WorkingSegment function block only become available when the
controller is in Operator level and a program is actually running. The function block is
used to define the behavior of the working segments. The figure below shows the
parameters and the table which follows details each parameter.

& - v | | =4

L R E T T T I E I - B
[ Mame | Descriptian |.ddress| ‘Yalue | Wi
YWarkingSegmentMame | Working Segment Marr  18456] 21|
SegmentType Segment Type gz00 Cravell (3] =
TargetSetpaint Target Setpaint a201 0.00
Duration Dweell Duration gz02 Tm
FampRate Famp Rate 5202 0.0a
TimeTaTarget Time To Target 8202 Tm
CallCycles Call Cycles a204 1
EwventOutput Ewent Output 8204 1
HoldbackType Haoldback Type 8205 off () -
Holdbackalue Holdback value gz06 0.oa
CallProgram Call Program 8203 1

Parameter Name

Description

Available Values |Value Description

WorkingSegmentName

Working Segment Name

A text field which contains the name of the working segment. The default name
is the character ‘S’ followed by the working segment number. If you have named
the segments, that name is displayed here instead.

SegmentType

Segment Type

Specifies the type of the current segment.

End (0)

Default: The current segment is of type ‘End’.

Ramp Rate(1)

The current segment is of type ‘Ramp Rate’.

Ramp Time (2)

The current segment is of type ‘Ramp Time'.

Dwell (3)

The current segment is of type ‘Dwell’.

Step (4) The current segment is of type ‘Step’.

Call (5) The current segment is of type ‘Call’.

TargetSetpoint

Target SetPoint

Shows the current setpoint, or can be used to define the desired setpoint to be
achieved by the end of the segment.

Duration

Dwell Duration

A dwell segment is specified by a duration, the length of time that the setpoint
(inherited from the previous segment) is to be maintained.

RampRate

Ramp Rate

Specifies the rate at which the setpoint is to be achieved.

The units of the ramp rate (per second, per minute, or per hour) is specified by
the Program Edit parameter RampUnits.

TimeToTarget

Time to Target

For Time to Target ramp segments, this parameter specifies the time to take to

achieve the setpoint.

CallCycles

Call Cycles

Defines the number of

cycles to 0 (Continuous).

times the sub-program is run. To loop continuously, set

Continuous (0)

The sub-program runs continuously.

1-9999

Default: 1. The number of times the sub-program is to
run.

EventOutput

Event Output

Defines the event output states. These event states can be wired to physical

outputs for driving exte

rnal events.

HoldbackType

Holdback Type

Holdback prohibits the
Holdback continuously

programmer setpoint. The holdback type specifies which type of deviation to

check.

program from advancing faster than the load can react.
monitors the difference between the PV and the

Off (0)

Default: Off. No holdback tests are performed

Low (1)

Holdback tests for deviations below the setpoint.

High (2)

Holdback tests for deviations above the setpoint.

Band (3)

Holdback tests for deviations above and below the
setpoint.
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Parameter Name

Description

Available Values |Value Description

HoldbackValue

Holdback Value

A holdback value can be entered so that if the program setpoint differs from the
PV, then the program will pause until the PV has caught up. This feature is
useful for achieving the soak times of dwell segments. i.e, the Dwell does not
start until the PV has reached the target setpoint.

In the Programmer, the holdback value can be set once per program or for
every segment depending on the holdback style set.

CallProgram

Call Program

The sub-program to call. This only applies to call segments. Only program
numbers greater than the calling program can be called.
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Control

The ‘Loop’ function block contains and coordinates the various control and output
algorithms. The diagram below shows the top-level structure of the Loop function
block for a heat only or heat/cool temperature controller.

The actual temperature measured at the process (PV) is connected to the input of the
controller. This is compared with a setpoint (or required) temperature (SP). The
controller calculates an output value to call for heating or cooling so that the
difference between set and measured temperature is minimized. The calculation
depends on the process being controlled but normally uses a PID algorithm. The
output(s) from the controller are connected to devices on the plant which deliver the
demanded heating (or cooling). This, in turn. is detected by the temperature sensor.
This is referred to as the control loop or closed loop control.

Loop Function Block

Mode selection and status

DV

Feedforward

¥

PV

subsystem

FB
ER Control (PID)

@ ®  subsystem

F Chi
WSP Output  m—

subsystem

(including

Manual Station) Ch2

Setpoint

Autotune

subsystem

subsystem
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Types of Control

PID Control

Three types of control loop may be configured. These are PID control, On/Off control,
or control of motorized valves

PID, also referred to as 'Three Term Control', is an algorithm which continuously
adjusts the output, according to a set of rules, to compensate for changes in the
process variable. It provides more stable control but the parameters need to be set
up to match the characteristics of the process under control.

The three terms are:
Proportional term PB.
Integral term T
Derivative term  TD.

The Eurotherm PID algorithm is based upon an ISA type algorithm in its positional
(non-incremental) form.The output from the controller is the sum of the contributions
from these three terms.The simplified Laplace transform is:

OP/ER = (100/PB) (1 + 1/sTI + sTD).

The combined output is a function of the magnitude and duration of the error signal,
and the rate of change of the process value.

It is possible to turn off integral and derivative terms and control on proportional only
(P), proportional plus integral (P1) or proportional plus derivative (PD).

An example of where PI control might be used i.e. D is turned off, is process plants
(flows, pressures, liquid levels), which are inherently turbulent and noisy, causing
valves to fluctuate wildly.

PD control may be used, for example, on servo mechanisms.

In addition to the three terms described above, there are other parameters which
determine how well the control loop performs. These include High and Low Cutback
and Manual Reset and are described in detail in subsequent sections.
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Proportional Term 'PB’

The proportional term, or gain, delivers an output which is proportional to the size of
the difference between SP and PV. It is the range over which the output power is
continuously adjustable in a linear fashion from 0% to 100% (for a heat only
controller). Below the proportional band the output is full on (100%), above the
proportional band the output is full off (0%) as shown in the diagram below.

The width of the proportional band determines the magnitude of the response to the
error. If it too narrow (high gain) the system oscillates by being over responsive. Ifitis
too wide (low gain) the control is sluggish. The ideal situation is when the proportional
band is as narrow as possible without causing oscillation.

Output Temperature
Proportional band
'3 i Wide e 1
Narrow inthb=———— -

100% Setpoint

) Increasingly narrower
50% proportional band

0% = Temperature = Time

Setpoint

The diagram also shows the effect of narrowing proportional band to the point of
oscillation. A wide proportional band results in straight line control but with an

appreciable initial error between setpoint and actual temperature. As the band is
narrowed the temperature gets closer to setpoint until finally becoming unstable.

The proportional band can be specified in engineering units or in percent of span
(RangeHigh — RangeLow). Engineering Units is recommended for its ease of use.

Previous controllers had the parameter Relative Cool Gain (R2G) to adjust the cool
proportional band relative to the heat. This has been replaced by separate
proportional bands for Channel 1 (Heat) and Channel 2 (Cool).
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Integral Term 'TI'

In a proportional only controller, a difference between setpoint and PV must exist for
the controller to deliver power. Integral is used to reduce this to a zero steady state
control.

The integral term slowly shifts the output level as a result of a difference between
setpoint and measured value. If the measured value is below setpoint the integral
action gradually increases the output in an attempt to correct the difference. If it is
above setpoint integral action gradually decreases the output or increases the
cooling power to correct the difference.

The diagram below shows the result of introducing integral action.

Temperature
F 3

St POINt e e e ety e e ey

Proportional
only control

Proportional +
integral control

The units for integral are measured in time. The longer the integral time constant, the
more slowly the output is shifted and results in a sluggish response. Too small an
integral time will cause the process to overshoot and even oscillate. The integral
action may be disabled by setting its value to Off(0), in which case manual reset will
be made available.

The integral time is always specified in seconds. In US nomenclature, the integral
time is equivalent to ‘seconds per repeat’.

Integral Hold

When the IntegralHold parameter is turned on, the output value contained in the
integrator will be frozen. It will be maintained even through mode changes. This can
sometimes be useful e.g. in a cascade to stop the master integral winding up when
the slave is saturated.
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Derivative Term 'TD'

Derivative action, or rate, provides a sudden shift in output as a result of a rapid
change in error. If the measured value falls quickly derivative provides a large change
in output in an attempt to correct the perturbation before it goes too far. It is most
beneficial in recovering from small perturbations.

Temperature Temperature

& k

SP

Proportional + Integral
response

Proportional with derivative
action included

= Time Time

The derivative modifies the output to reduce the rate of change of the difference. It
reacts to changes in the PV by changing the output to remove the transient.
Increasing the derivative time will reduce the settling time of the loop after a transient
change.

Derivative is often mistakenly associated with overshoot inhibition rather than
transient response. In fact, derivative should not be used to curb overshoot on start
up since this will inevitably affect the steady state performance of the system.
Overshoot inhibition is best left to the approach control parameters, High and Low
Cutback, described below.

Derivative is generally used to increase the stability of the loop, however, there are
situations where derivative may be the cause of instability. For example, if the PV is
electrically noisy, then derivative can amplify that electrical noise and cause
excessive output changes, in these situations it is often better to disable the
derivative and re-tune the loop.

Derivative time is always specified in seconds. Derivative action can be turned off by
setting the derivative time to Off(0).

Derivative on PV or Error (SP - PV)

By default, derivative action is applied to the PV only and not to the error (SP - PV).
This helps to prevent large derivative kicks when the setpoint is changed.

If required, derivative can be switched to error using the DerivativeType parameter.
This is not usually recommended but can, for example, reduce overshoot at the end
of SP ramps.

Manual Reset (PD Control)

In a full three-term controller (that is, a PID controller), the integral term automatically
removes the steady state error from the setpoint. Turn off the integral term to set the
controller to PD Under these conditions the measured value may not settle precisely
at setpoint. The Manual Reset parameter (MR) represents the value of the power
output that will be delivered when the error is zero.

This value must be set manually in order to remove the steady state error.
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Cutback

Cutback is a system of approach control for process start-up and for large setpoint
changes. It allows the response to be tuned independently of the PID controller,
thereby allowing optimum performance for both large and small setpoint changes and
disturbances. It is available for all control types except OnOff.

The cutback high and low thresholds, CBH and CBL, define two regions above and
below the working setpoint. They are specified in the same units as the proportional
band. Operation can be explained in three rules:

1. When the PV is more than CBL units below WSP, maximum output is always
applied.

2. When the PV is more than CBH units above WSP, minimum output is always
applied.

3. When the PV exits a cutback region, the output is returned bumplessly to the PID
algorithm.

The effect of rule 1 and 2 is to bring the PV towards the WSP as rapidly as possible
whenever there exists a significant deviation, just as an experienced operator might
do manually.

The effect of 3 is to allow the PID algorithm to immediately start ‘cutting back’ the
power from maximum or minimum when the PV passes the cutback threshold.
Remember that, due to 1 and 2, the PV should be moving rapidly towards WSP, and
it is this that causes the PID algorithm to start cutting back the output.

By default, CBH and CBL are set to Auto (0), which means that they are
automatically taken to be 3 times the proportional band. This is a reasonable starting
point for most processes, but rise time to setpoint on start-up or large setpoint
changes may be improved by tuning them manually.

Magnitude Cutback region—apply full cool
CBH
SP .
Proportional band
CBL
Cutback region—apply full heat
Time

Note: Because cutback is a type of non-linear controller, a set of CBH and CBL
values that are tuned for one particular operating point may not be satisfactory for
another operating point. It is always advisable therefore not to try to tune the cutback
values too tightly, or otherwise to use gain scheduling to schedule different values of
CBH and CBL at different operating points. All the PID tuning parameters can be gain
scheduled.
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Reverse/Direct Action

For single-channel loops, the concept of reverse and direct action is important.
The ControlAction parameter should be set appropriately:

1. Ifanincrease in control output causes a corresponding increase in PV, such as in
a heating process, then set ControlAction to Reverse.

2. If anincrease in control output causes a corresponding decrease in PV, such as
in a refrigeration process, then set ControlAction to Direct.

The ControlAction parameter is not available for split-range configurations, where
channel 1 is always reverse acting and channel 2 is always direct acting.

Loop Break

The loop is considered to be broken if the PV does not respond to a change in the
output. An alarm may be initiated but in EPC3000 series controllers this must be
explicitly wired using the ‘LoopBreak’ parameter. Since the time of response will vary
from process to process the Loop Break Time parameter allows a time to be set
before a Loop Break Alarm is initiated. In these circumstances the output power will
drive to high or low limit. For a PID controller, two parameters under diagnostics are
used to determine if the loop is broken, ‘Loop Break Time’ and ‘Loop Break Delta PV'.

If the control loop is broken, the output will tend to wind up and eventually hit a limit.

Once the output is at the limit, the loop break detection algorithm will monitor the PV.
If the PV has not moved by a specified amount (LoopBreakDeltaPV) in twice the
specified time (LoopBreakTime), then a loop break will be flagged.

Gain scheduling

Some processes exhibit non-linear dynamics. For example, a heat treatment furnace
may behave quite differently at low temperatures than at high temperatures. This is
commonly due to the effects of radiant heat transfer, which start to appear above
about 700°C. This is illustrated in the diagram below.

It is often unfeasible, then, for a single set of PID tuning constants to perform well
over the entire process operating range. To combat this, several sets of tuning
constants can be used and ‘scheduled’ according to the process operating point.

Each set of constants is called a ‘gain set’ or a ‘tune set’. The gain scheduler selects
the active gain set by comparing the value of the Scheduling Variable (SV) against a
set of boundaries.

An integral balance is issued whenever the active gain set changes. This helps to
prevent discontinuities (‘bumps’) in the controller output.

dPV
dt

Bound 1.2 PY Bound

(2]
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Motorized Valve Positioning Control

Valve Positioning control is used for ‘three-step’ motorized valve actuators that are
driven with a digital ‘raise’ and ‘lower’ signal. A common example is a valve
modulating the firing rate of a gas-fired furnace or oven. Some valves are already
fitted with positioners, in which case these algorithms are not suitable and PID should
be used.

The EPC series contains the Boundless (VPU) (or Unbounded) algorithm which does
not require a feedback potentiometer.

This type of valve has an inherent travel time — that is the time needed to slew from
end-stop to end-stop. This time should be measured as accurately as possible in
both directions and the average entered into the appropriate travel time parameter.

Boundless Valve Position (VPU)

The Valve Positioner boundless (VPU) algorithm operates without knowledge of the
actual valve position. Therefore, it does not require a potentiometer on the valve.

VPU contains a special incremental form of the PID algorithm. It uses the valve itself
as an accumulator, to ‘add up’ the increments calculated by the algorithm. Because
of this special formulation, it can be treated as a positional algorithm, just like PID
itself.

It contains a simple software model of the valve, based on the entered Travel Time,
which estimates the valve position (the Working Output). It is important to realize that
this estimation is just that, and that over time, particularly long cycles, the displayed
Working Output and the real valve position may be completely different. This has no
effect on control performance—it is purely a display problem. This model is also used
in non-auto modes such as Manual.

With VPU, it is important that the valve travel time is measured and set as accurately
as possible. This helps to ensure that the tuning parameters retain their real physical
meanings and also helps to ensure proper autotuning, which may otherwise give an
unsatisfactory tune. Motor travel time is defined as valve fully open - valve fully
closed - it is not necessarily the time printed on the motor since, if mechanical stops
have been set on the motor, the travel time of the actual valve may be different.

Note: EPC series supports valve position but only without a potentiometer.

Motorized Valve Control in Manual mode

When manual is selected, the algorithm predicts where the valve will move to based
on the value of the manual power.The manual output is set as normal, and the
controller will position the valve according to the internal estimated position.

Every time the valve is driven to its end stops the estimated and real positions will
tend to realign themselves.

Parameters shown in this section are relevant to the subject being described. Further
information is available in the Configuration chapter.

293 HAO032842ENG Issue 5



Control EPC3016, EPC3008, EPC3004

On-Off Control

Each of the two control channels can be configured for On-Off control. This is a
simple type of control often found in basic thermostats.

The control algorithm takes the form of a simple hysteretic relay.

For channel 1 (heat):

1. When PV > WSP, OP = 0%
2. When PV < (WSP — Ch10nOffHyst), OP = 100%

For channel 2 (cool):

1. When PV > (WSP + Ch20nOffHyst), OP = 100%

2. When PV < WSP, OP = 0%
This form of control will lead to oscillation about setpoint but it is by far the easier to
tune. The hysteresis should be set according to the trade-off between oscillation
amplitude and actuator switching frequency. The two hysteresis values can be gain
scheduled.

294 HAO032842ENG Issue 5



Control

EPC3016, EPC3008, EPC3004

Feedforward

The block diagram for the feedforward subsystem structure is shown below.

Feedforward Subsystem

FFType FFOffset
; (_FFHold) (_FFHighLimit_)
wSP T [
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+
PV D\D || LsFFLeadTime | [ e [
1+sFFLagTime S /_
DV
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The Loop incorporates a feedforward controller in addition to the normal feedback
(PID) controller; it is capable of static or dynamic feedforward compensation. Broadly,
there are three common uses for feedforward in these instruments and are described
in turn below.

Disturbance feedforward

A disadvantage of a feedback (PID) controller is that it responds only to deviations
between PV and SP. By the time a PID controller first starts to react to a process
disturbance, it is already too late and the disturbance is in progress; all that can be
done is to try to minimize the extent of the disruption as much as possible.

Feedforward control is often used to overcome this disadvantage. It uses a
measurement of the disturbance variable itself and a priori knowledge of the process
to predict the controller output that will exactly counter the disturbance before it has a
chance to affect the PV.

Feedforward on its own also has a major disadvantage. It is an open-loop strategy
that relies entirely on a model of the process. Modelling error, uncertainty and
process variation all help to prevent zero tracking error being achieved in practice.
Further, the feedforward controller can only respond to disturbances that are explicitly
measured and modelled.

To counter the relative disadvantages, the Loop combines both types of control in an
arrangement known as “Feedforward with Feedback Trim”. The Feedforward
controller gives the principal control output and the Feedback controller can trim this
output appropriately to give zero tracking error.

The diagram below shows the feedforward with feedback trim structure.

Feedforward
» subsystem
+PIDTrimLimit
¥
Control (PID) Output  —
= subsystem i /_ subsystem
= {—
F 3

-PIDTrimLimit
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A symmetrical trim limit is provided around the PID component such that the
influence of the feedback trim can be restricted.

Setpoint feedforward

Setpoint feedforward is arguably the type most often seen in instrument applications.
A signal that is proportional to the working setpoint is fed-forward directly to the
controller output. The most common scenario is dead-time dominant processes.

Dead times are common in process control. Flow lines, packaging lines, food
processing lines and similar can all involve some amount of transport delay; that is to
say that there is a finite period of time between an actuation being made by the final
control element and a change being observed by the sensor.

Where this time delay is large with respect to other process dynamics, stable
feedback control becomes increasingly difficult. A solution to this is often to detune
the gain of the controller. Whilst this may well achieve stability, it also results in a
sluggish system response to setpoint changes.

The ‘Feedforward with Feedback Trim’ arrangement shown above can be used to
significantly improve the situation. The feedforward controller immediately gives an
output value close to the final value and the PID controller can then trim this to give
zero tracking error. The maximum amount of trim can be limited to help prevent the
PID component having too much influence.

First, obtain the static characteristics of the plant. This can be achieved by putting the
controller into Manual and, at a number of output values, record the final stead-state
PV. Determine values of Gain and Bias that approximate the relationship, such that
OP = Gain*PV + Bias.

If required, dynamic compensation can be used to change the feedforward output
response. For example, it may speed things up even more if the output gives an initial
kick in excess of its final value before settling back down. A lead compensation can
achieve this as discussed later.
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Static or dynamic compensation

An example of Feedforward output response to SPchange with Static (left) and
Dynamic (right) compensation is shown below.

100 Output (%) 100 Output (%)
80 80
60 60
40 40
20 20
0 1]
0 20 40 60 80 100 0 20 40 60 80 100
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Split Range (heat/cool)

Inherent in the Loop is the concept of split-range for heat/cool.

Each Loop has a single setpoint and single PV, but can have two outputs. These two
outputs operate in opposite directions. For example, consider a chamber with both a
heater and a chiller. Both of these actuators are used to influence the temperature
(the ‘process variable’, PV), but they operate in different directions: increasing heat
output causes increasing PV, whereas increasing chiller output causes decreasing
PV. Another example might be a gas carburizing furnace where the atmosphere is
either enriched with methane (channel 1) or diluted with air (channel 2).

The way that the loop implements this is to allow the control output to extend over the
span —100 to +100%. In this way, the range is split so that 0 to +100% is output on
channel 1 (heat) and —100 to 0% is output on channel 2 (cool). The diagram below
shows Split Range Outputs (Heat/Cool)

100 T T T
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70k 4
_ 60
5 50 + 4
3
[s]
a0
30F 4
20+
io0F Channel 1 (haat) |
Channel 2 (cool)
0 . . .
-100 -B0 60 -40 -20 0 20 a0 B0 80 100

Demand (%)

In addition, the loop allows each of the two channels to use different control types.
The available control algorithm types are:

1. PID with an absolute output.
2. PID with valve positioning (without measured position and VPU).
3. Hysteretic On-Off (‘bang-bang’) control.

For example, a process may have an electrical heater on channel 1, controlled with
the PID algorithm, whereas the flow of coolant through a jacket is modulated by a
valve which is controlled by the VPU algorithm on channel 2. Transfer between the
different algorithms is handled automatically.

In addition, different actuator gains are handled by having a separate proportional
band for each channel.
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Cooling Algorithm

The method of cooling may vary from application to application.

For example, an extruder barrel may be cooled by forced air (from a fan), or by
circulating water or oil around a jacket. The cooling effect will be different depending
on the method. The cooling algorithm may be set to linear where the controller output
changes linearly with the PID demand signal, or it may be set to water, oil or fan
where the output changes non-linearly against the PID demand. The algorithm
provides optimum performance for these methods of cooling.

Non-linear cooling

The loop provides a set of curves that can be applied to the cooling (ch2) output.
These can be used to compensate for cooling non-linearities thereby making the
process ‘look’ linear to the PID algorithm. Curves for Oil, Fan and Water cooling are
provided.

Curves are always scaled to fit between 0 and the output low limit. Tuning the curve
to the process is an important step in commissioning and can be achieved by
adjusting the output low limit. The low limit should be set to the point at which the
cooling effect is maximum, before it starts to drop off again.

Be aware that any output rate limiting is applied to the output before non-linear
cooling. Therefore, the actual controller output may change faster than any
configured rate limit, but the power being delivered to the process will move at the
correct rate, provided the curve has been correctly applied.

Air or Qil cooling

At low temperatures, the rate of heat transfer from one body to another can be
considered linear and is proportional to the temperature difference between them. In
other words, as the cooling media heats up, the rate of heat transfer slows down. So
far, this is linear.

The non-linearity arises when a flow of cooling media is introduced. The higher the
rate of flow (mass transfer), the less time a given ‘unit’ of media is in contact with the
process and so the greater the average rate of heat transfer.

The air and oil characteristic is shown in the diagram below.
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Evaporative Water cooling

Vaporizing water requires about five times as much energy as is required to raise its
temperature from 0—-100°C. This difference represents a large non-linearity, where at
low cooling demands, the principal cooling effect is evaporative, but at higher cooling
demands only the first few pulses of water flash off to steam.

To compound this, the mass transfer non-linearity described above for oil and air
cooling is also true for water cooling.

Evaporative water cooling is often used in plastics extruder barrels and so this
feature is ideal for that application. The evaporative water cooling characteristic is
shown below.
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Channel 2 (heat/cool) Deadband

The channel 2 deadband introduces a gap between the point at which channel 1
switches off and the point at which channel 2 switches on, and vice versa. This is
sometimes used to help prevent small and fleeting demands for cooling during
normal process operation.

For a PID control channel, the deadband is specified in % output. For example, if the
deadband is set to 10%, then the PID algorithm must demand —10% before ch2 will
begin to switch on.

For an On/Off control channel, the deadband is specified in % of hysteresis. The
diagram shows heat/cool with 20% deadband.
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Bumpless Transfer

Sensor Break

Where possible, the transfer to an Auto control mode from a non-Auto control mode
will be ‘bumpless’. This means that the transition will go smoothly without large
discontinuities.

Bumpless transfer relies on there being an integral term in the control algorithm to
‘balance out’ the step change. For this reason, it is sometimes called an ‘integral
balance’.

The IntBal parameter allows the external application to request an integral balance.
This is often useful if it is known that a step change in PV is to occur, for example a
compensation factor has just changed in an oxygen probe calculation. The integral
balance will help to prevent any proportional or derivative kick, instead allowing the
output to be smoothly adjusted under integral action.

‘Sensor Break’ is an instrument condition that occurs when the input sensor is broken
or out of range. The Loop reacts to this condition by putting itself in Forced Manual
mode (see above description). The type of transfer when entering Forced Manual,
when the PV status is not good, can be selected using the PVBadTransfer
parameter. The options are:

* Enter Forced Manual mode with the output set to the Fallback Value.

¢ Enter Forced Manual mode with the output held at the last good value (typically a
value from about one second ago).
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Operating Modes

The Loop has a number of possible operating modes. It is quite possible for several
modes to be requested by the application at once. The active mode is therefore
determined by a priority model, whereby the mode with the highest priority will always
win.

For details of the modes and their priorities, refer to "Loop - Main Sub-list" on
page 117.

Start-up and Recovery

Proper start up is an important consideration and varies depending on the process.
The Loop recovery strategy is followed under any of the following circumstances:

e Upon instrument start-up, after a power cycle, power outage event or power
disruption.

¢ Upon exit from Instrument Configuration or Standby conditions.

¢ Upon exit from Forced Manual (F_MAN) mode to a lower priority mode (e.qg.
when the PV recovers from a bad status or an alarm condition goes away).

The strategy to follow is configured by the RecoveryMode parameter. The two
available options are:

1. Last mode with last output
The loop will return to Auto or Manual mode, whichever was last active. The
working output will be initialized to the last used output value.

2. Manual mode with fallback output
The loop will always enter Manual mode. The initial output will be the configured
Fallback Value, unless recovering from Forced Manual where the transfer will be
bumpless.
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Setpoint subsystem

The diagrams below show Setpoint function block. The first shows the ‘Remote
Setpoint with local trim’ configuration.

Setpoint Subsystem (Remote setpoint with Local Trim configuration)
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The second diagram shows Setpoint subsystem in the ‘Local Setpoint with remote
trim’ configuration.
Setpoint Subsystem (Local setpoint with Remote Trim configuration)
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The setpoint subsystem resolves and generates the working setpoint for the control
algorithms. The working setpoint can ultimately come from several different sources,
programmer, local or remote, have local or remote trims applied, and be limited and
rate limited.
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Remote/Local Setpoint Source Selection

The RemotelLocal parameter selects between the remote or local setpoint source.

The SPSource parameter reports which source is currently active. The three values
are:

* Local — the local setpoint source is active.
* Remote — the remote setpoint source is active.

* F_Local — the remote setpoint source has been selected but it cannot become
active. The local setpoint source is active until the exceptional condition is
resolved.

In order for the remote setpoint source to become active, the following conditions
need to be fulfilled:

1. The RemotelLocal parameter has been set to ‘Remote’.

2. The RSP_En input is true.

3. The status of the RSP input is Good.

Note: The ‘RemotelLoc’ parameter is enumerated as 0 = Remote and 1 = Local.

In previous instruments such as 2400 series and 3200 series 0 = Local and
1 = Remote.

This difference may be noticed if, for example, a digital input is used to select
between local and remote. In 2400/3200 the contact must be open for local, closed
for remote. In an EPC3000 controller it must be open for remote and closed for local.

Local Setpoint Selection

There are three local setpoint sources: the two operator setpoints, SP1 and SP2; and
the program setpoint, PSP. For selection parameters and priorities, refer to the above
diagram.

Remote Setpoint

RSP is the remote setpoint source. It can be configured by the RSPType parameter
in one of two ways:

1. Remote setpoint (RSP) with a local trim (SPTrim).
For example, in a continuous oven with several temperature zones, the
master controller can transmit its setpoint to each slave’s RSP, and then a
local trim can be applied in each slave to achieve the desired temperature
gradient through the oven.

2. Local setpoint (SP1, SP2 or PSP) with a remote trim (RSP).
For example, in a combustion air/fuel ratio application where the ratio set-
point is fixed, but a remote controller analyses the excess oxygen in the
flue gases and is allowed to trim the ratio within a given band.

The remote setpoint is always limited by the RSPHighLimit and RSPLowLimit
parameters.
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Setpoint limits

The various setpoint parameters are subjected to limits according to the diagram
below. Some of the limits themselves are also subjected to limits.
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The Span is taken to be the value given by (RangeHigh — RangeLow).

Note: Whilstitis possible to set the RSP Limits outside the Range Limits, the RSP
value will still be clipped to the Range Limits.

Setpoint Rate Limit

Rate limits can be applied to the final setpoint value. This can sometimes be useful to
help prevent sudden step changes in controller output, and therefore help to prevent
damage to the process or product.

Asymmetric rate limits are available. That is to say that the increasing rate limit can
be set independently of the decreasing rate limit. This is often useful, for example in a
reactor application whereby a sudden increase in flow should be reduced so that an
exothermic event does not overwhelm the cooling control loop. On the other hand, a
sudden decrease in flow should be permitted.

The setpoint rate limits may be set in units per hour, per minute or per second,
according to the SPRateUnits parameter.

Note: When transitioning into an automatic control mode from a non-automatic
control mode such as manual, the WSP will be set equal to the PV whenever a rate
limit is set. It will then move towards the target setpoint from there at the configured
rate.

In addition, if the SPRateServo parameter is enabled, the WSP will be set equal to
the PV whenever the Target SP is changed and will then move towards the target

from there. This only applies in Auto (including the transition to Auto) when SP1 or
SP2 is active. It does not apply when using a remote or program setpoint.

Target SP

The Target SP is the setpoint value immediately prior to rate limiting (the Working SP
is the value immediately after it). In many instruments it is possible to write to the
Target SP directly. The effect of this is to trigger a back-calculation, which takes into
account the trim value (either a local or remote trim), and then to write the
back-calculated value to the selected setpoint source. This is so that the calculated
Target SP on the next execution is equal to the entered value.
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Tracking

This usefully allows the target setpoint to be set to a desired value immediately,
without having to manually make the calculations and determine which setpoint
source is active.

Writing to the TargetSP is not possible when a remote setpoint is active.

There are three setpoint tracking modes available. They can each be turned on by
enabling the appropriate parameter.

1. SP1/SP2 tracks PV
Whilst the mode is MANUAL, whichever of SP1 or SP2 is active will track the PV
(less the trim). This is so that the operating point is maintained whenever the
mode is changed to Auto.

2. SP1/SP2 tracks PSP
Whilst PSPSelect is enabled, whichever of SP1 or SP2 is active will track the
PSP. This is so that the operating point is maintained when the programmer is
reset and PSPSelect goes false.

3. SP1/SP2/SPTrim tracks RSP
When the RSP is active and acting as a Remote Setpoint, whichever of SP1 or
SP2 is active will track RSP. If RSP is acting as a Remote Trim, then it is SPTrim
that will track RSP. This is so that the operating point is maintained if the setpoint
is switched to local.

Back-calculated SP and PV

Back-calculated versions of WSP and PV are provided as outputs. These are simply
WSP/PV minus the active trim value. These outputs are given so that an external
setpoint source (such as a setpoint programmer or a cascade master) can track their
output to them as necessary, thus helping to prevent bumps on mode changes and
switchovers.

Setpoint Integral Balance

When the SPIntBal parameter is enabled, the setpoint subsystem will issue an
integral balance request to the PID/VPU algorithms whenever a step change in SP1
or SP2 occurs. This will cause any proportional or derivative kick to be suppressed
and the PV will move smoothly to the new setpoint with the integral as the driving
force and with minimum overshoot. The effect is the same as what is sometimes
called ‘proportional and derivative on PV’ instead of error, but only applies to step
changes in SP1 or SP2 and on transition to local setpoint from remote.
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Output Subsystem

The diagram shows the block diagram of the Output subsystem.
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Output selection (including Manual Station)

The source of the output demand is resolved according to which controller mode is
active. In HOLD, the previous Working Output is held. In TRACK, the output demand
is taken from TrackOP. In MANUAL and F_MAN, the output is taken from ManualOP.
In other modes, the output is taken from the control subsystems output.

Output Limiting

The resolved demand is subject to position limiting. There are several different
sources of position limits:

The master limits, OutputHighLimit and OutputLowLimit.
The active gain scheduled limits: OutputHigh(n) and OutputLow(n).
The remote limits, RemoteOPHigh and RemoteOPLow.

The tune limits (only during auto-tuning), TuneOutputHigh and TuneOutputLow.

The most restrictive limits always take priority. That is to say, the minimum of the
upper limits and the maximum of the lower limits are used. These become the
working output limits, WrkOPHigh and WrkOPLow.

The output limits are always applied in Auto modes. In non-Auto modes such as
Manual, the FallbackValue may override a limit if that limit would help prevent the
FallbackValue being achieved. For example, if the OutputLowLimit is 20% and the
FallbackValue is 0%, then in Auto the working low limit will be 20%, while in Manual it
will be 0%.

The remote output limits are only applied in Auto mode.
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Rate limiting
The working output can be rate limited by setting the two parameters, OPRateUp and
OPRateDown. They are always specified in % per second. Output rate limiting is only
available for PID control channels and should be used only where necessary since it
can significantly degrade process performance.
Power feedforward (line voltage compensation)
Power Feedforward is a feature that compensates for fluctuations in mains supply
voltage. This can be useful for processes being heated by an electrical heater, where
the heater is driven by the controller directly (e.g. via a relay or SSR).
Any fluctuation in line voltage can be immediately compensated for by adjusting the
output power appropriately, thereby attenuating any resultant deviation in PV. Its
effectiveness is illustrated below:
Power Feedforward Enabled Power Feedforward Disabled
PV vs 5P PV vs SP
3005 300.5
300 Ve 300
2995 200 5
299 00|
2985 son s |
288 - 208 |

Here, it can be seen that enabling power feedforward has greatly reduced the
magnitude of the process disturbance. However, the smaller disturbance persists for
a longer period of time.

Power Feedforward is usually available in mid-range instruments but only where they
are fitted with a ‘high volts’ power supply option. The controller measures its own
power supply input to determine the heater voltage, therefore, it should be powered
from the same supply as the heater itself. It should not be enabled if an intelligent
power controller is driving the heater, since the power controller will itself provide
compensation.

When enabled, power feedforward is applied to the heat channel (channel 1) only
and is active while the controller is in Auto mode. It has no effect in other operating
modes.
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Autotuning

The diagram below shows a simplified structure of a relay-based Autotuner.

Autotune Subsystem
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The function block contains sophisticated autotuning algorithms that can tune the
controller to the process. They work by performing experiments on the plant, by
inducing perturbations, and observing and analysing the response. The autotuning
sequence is described in detail below.

The diagram shows an example of heat/cool Autotune with ‘alternative’ CH2 Tune
Type.
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Time

Description

Autotune Begins

Setting the AutotuneEnable parameter to On and the controller mode to Auto will cause
the autotune to begin.

Before starting an autotune, you should turn off the PID terms that you do not want to use.
For example, setting TD to Off will disable derivative action and the autotuner will
therefore tune for a PI controller. If you do not want any integral, set Tl to Off and the
autotuner will tune for a PD controller.

If the cutback thresholds, CBH and CBL, are set to Auto then the autotuner will not
attempt to tune them.

An autotune may be triggered at any time, but it will not begin until the mode goes to
Auto. If autotune is triggered but the controller is not in Auto mode the scrolling message
RUTOTUNE TRIGGERED BUT CHNNDT RUN s displayed. In this case put the controller into
Auto mode, the message RUTOTUNE ACTIVE will be displayed and the controller will begin
the autotune process. Similarly, autotune will abort if the mode is changed away from
Auto at any time during the tune, including reasons such as sensor status is bad. In this
case it will be necessary to start autotune again.

Note that the PID tuning constants will be written to whichever gain set is active when
tuning completes.

AtoB

Initial Delay

This period always persists for precisely one minute.

If the PV is already at the WSP then the working output will be frozen. Otherwise, the
output is set to 0 and the process is allowed to drift while some initial measurements are
made.

The target setpoint may be changed during this initial delay, but not after it. You should
set the target setpoint to the operating point at which you would like to tune. Care should
be taken in setting the setpoint, to help to ensure that oscillations of the process will not
damage the process or load. For some processes, it may be necessary to use a setpoint
for tuning purposes that is below the normal operating point.

Calculate Tune Setpoint

Once the initial delay has elapsed, the tune setpoint is determined. It is calculated by:
If PV = Target SP: Tune SP = Target SP

If PV < Target SP: Tune SP = PV + 0.75(Target SP — PV)

If PV > Target SP: Tune SP = PV - 0.75(PV — Target SP)

Once determined, this tune setpoint will be used for the duration of the autotune and any
changes to the target setpoint will be ignored until the autotune has completed. If you
wish to change the tuning setpoint, abort and restart the autotune.
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Time Description
BtoC [Relay Experiment
The autotuner will now insert a relay into the closed-loop. This establishes the limit-cycle
oscillations in PV.
The relay operates such that:
If PV > SP: OP = minimum.
If PV < SP: OP = maximum.
The minimum and maximum outputs are determined by the various limits. There is also a
small amount of hysteresis, not described, around the relay switching point to help
prevent electrical noise from causing nuisance switching.
The number of oscillations required before moving to the next stage depends on the
controller configuration:
If either channel is configured for VPU, or OnOff control, or if output rate limiting is
enabled, then the ‘Fourier’ autotune algorithm will run. This requires three cycles of
oscillation.
If only PID is configured and there is no output rate limiting, then the ‘PID’ autotune
algorithm will run. Only two cycles of oscillation are required.
There will be an additional half-cycle of oscillation at the beginning of this stage if the
initial PV is above the SP.
Once the required number of cycles is achieved, the algorithm moves to the next stage.
Cto D |Relative Channel 2 Tuning Experiment

This stage is only used for dual-channel heat/cool configurations. For heat-only or
cool-only, it is skipped.

The purpose of this stage is to determine the relative gain between channel 1 and
channel 2. This is used to set the correct proportional bands. For example, in a heat/cool
process, the heater and the chiller are typically not equally rated, e.g. the heater might be
capable of putting much more energy into the process in a given period of time than the
chiller is capable of removing. This non-linearity needs accounting for and the purpose of
this additional experiment is to collect the necessary information to make that correction.

The type of experiment that is used can be selected with the Ch2TuneType parameter:

The Standard experiment is the default and gives good results for most processes. It will
put the process into an additional cycle of oscillation but instead of applying minimum
output, it will apply 0 output and allow the PV to drift. This option is not available if
TuneAlgo is Fourier.

The Alternative experiment is recommended for processes that do not exhibit significant
losses—for example, a very well-lagged tank or oven. It attempts to control the PV to the
SP and collects data about the process input required to do so. The length of this stage is
equivalent to between 1.5 and 2 oscillation cycles.

The KeepRatio option should only be selected when the relative gain of the two channels
is well known. It causes this stage to be skipped and instead the existing proportional
band ratio will be maintained. So, for example, if you know that the heating channel will
deliver a maximum of 20kW and the cooling channel will deliver a maximum of -10kW,
then setting the proportional bands such that the ratio Ch2PB/Ch1PB = 2 before
autotuning will allow the correct ratio to be maintained.
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Time

Description

Analysis and Completion

The autotune experiments are now complete. Finally, some analysis will be performed on
the collected data and the controller tuning constants will be chosen and written to
whichever gain set is active. This analysis may take a number of seconds, typically less

than 15,

during which the output will be frozen.

After the tune has completed, the working setpoint is released and can be modified in the
usual manner. Authority over the output is returned bumplessly to the control algorithms.

Notes:

1.

If any stage of the autotune sequence exceeds two hours in duration, the
sequence will timeout and be aborted. The StageTime parameter counts up the
time in each stage.

Channels configured for OnOff control cannot be autotuned but they will be
exercised during the experiments if the opposite channel is not OnOff.

For VPU channels, it is important that the associated Travel Time parameter is
set as accurately as possible before commencing the autotune.

Carbon Potential loops, which have a setpoint in the range 0-2.0% (and other
loops with small setpoint ranges), cannot be autotuned if the proportional band
type is set to ‘Engineering Units’. For these loops, proportional band type should
be set to ‘Percent’ and the RangeHigh and RangeLow set correctly. This allows
autotune to work.

A number of further examples under different conditions are pictured below.

The first shows an example Heat-only Autotune.

Temperature

Power
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The second example shows Heat/Cool Autotune with ‘Standard’ Ch2 tune type.

500
400
o /_I\_//—
2 0 P —
© B 4
@ \_/ N —7
o I sp
IS 20 -
@
100 -
0 | |
A B C D
150 :
o
o) 50
= ']—
S o
. |
100 i
150 | | | | | |
0 50 100 150 200 250 300
A B C D
The third shows an example of Heat/Cool Autotune from above with output rate
limiting.
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Autotuning multiple zones

Autotune relies completely on the principle of cause and effect. It perturbs the
process and then watches for what the effect will be. It is therefore essential that all
external influences and disturbances are minimized as much as possible during an
autotune.

When autotuning a process that has multiple interacting loops, for example a furnace
with multiple temperature zones, each loop should be autotuned separately. They
should not under any circumstances be autotuned at the same time, since the
algorithms will not be able to ascertain what cause produced what effect. The
procedure below should be followed:

1. Place all loops in manual and set the outputs to the approximate steady state
value for the desired operating point. Allow the process to settle.

2. Enable autotune on a single zone. Allow the tune to complete.

3. After the zone has finished autotuning, allow it to settle out in auto and then place
it back into manual.

4. Repeat steps 2 and 3 for each zone.
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Digital Communications

Digital Communications (or ‘comms' for short) allows the controller to communicate
with a PC or a networked computer system or any type of communications master
using the protocols supplied. Connections to the PC are shown in "Digital
Communications Connections" on page 57. A data communication protocol defines
the rules and structure of messages used by all devices on a network for data
exchange. Communications can be used for many purposes - SCADA packages;
PLCs; data logging for archiving and plant diagnostic purposes; cloning for saving
instrument set ups for future expansion of the plant or to allow a controller to be
replaced by a spare. EPC3000 can have three available communications ports:
Config, Fixed and Option.

Config communications port uses the serial configuration clip to be able to connect to
the device from a PC using iTools software. Comms settings (baud rate, parity, etc.)
for the Config comms is fixed and user will need physical access to the physical
device.

The other two ports, Fixed and Option communications, can be accessed by a PC
using iTools (or any Modbus Master) from a distance without having physical access
to the device via serial (RS232, RS422, RS485) or Ethernet connections. Comms
settings (baud rate, parity, comms address, IP address, subnet, etc.) for Fixed and
Option comms can be configured depending on the network where the device is
installed.

Note: From EPC3000 firmware version v5.xx, default comms configuration
passcodes have been removed and users are prompted to set a password when first
connecting from iTools. Until a password is set, only a limited set of parameters will
be available to read and write via Fixed and Option comms.

NOTICE

COMMS SETTINGS SECURITY

To prevent Fixed and Option comms settings from being changed, rendering the
connection unusable, Fixed and Option comms setting can only be changed using
the front panel HMI or Config comms port using the serial configuration clip via PC
with iTools software (or any Modbus Master).

Failure to follow these instructions can result in equipment damage.

Serial Communications

El-Bisynch

EPC3000 supports El-Bisynch and Modbus RTU serial comms protocols as a slave.
In controllers V4.01 and above, support for a Modbus RTU master has been added
as a chargeable option.

El-Bisynch is a proprietary Eurotherm protocol based on the ANSI X3.28-2.5 A4
standard for message framing. It is included in the EPC3000 series controller as an
El-Bisynch slave so that it can replace earlier instruments such as 2000 series.
Despite its name, it is an ASCII based asynchronous protocol. Data is transferred
using 7 data bits, even parity, 1 stop bit.
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El-Bisynch identifies parameters within an instrument using (usually) two letter
abbreviations for a given parameter, for example, PV for Process Variable, OP for
Output, SP for Setpoint, and so on. The list of supported parameters is given in
"Appendix EI-BISYNCH Parameters" on page 395.

Further information is available for both protocols in the Series Communications
Handbook part no. HA026230. This may be accessed via www.eurotherm.com.
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El-Bisynch Limitations

In the case of the detection of read or write message failures the instrument will
respond with the following single character replies:
Write message failure detected: 0x15 (Negative Acknowledge or NAK).

Read message failure detected: 0x04 (End of transmission or EOT).

iTools will display a generic naotification "Failed to write data to device" or "Failed to
read data from device".

The actual reason for the error is saved in the mnemonic "EE". This special
mnemonic may then be read to give the status of the last communications
transaction. It is a hex format parameter, whose value corresponds to the following
status and errors:

EE Mnemonic value Description

No error

Invalid mnemonic
Parameter is read only

Incorrect message

0 N N BB O

Limit error

Further information on EI-Bisynch may be found in the 2000 Series Communications
manual part number HA026230 available from www.eurotherm.com.
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Modbus RTU

MODBUS (JBUS) Protocol defines a digital communication network to have only one
MASTER and one or more SLAVE devices. Either a single or multi-drop network is
possible. All message transactions are initiated by the MASTER. Eurotherm
instruments communicate using the Modbus RTU binary protocol.

The JBUS protocol is identical in most respects to Modbus protocol - the main
difference being that Modbus uses a 0-based register addressing whereas JBUS
uses 1-based register addressing.

The list of Modbus addresses is available in iTools by opening the browser list.
A full description of the Modbus protocol can be found on www.modbus.org.

In EPC3000 V4.01 and above, Modbus RTU master feature will be available in
addition to the existing Modbus RTU slave.

For Modbus RTU master configuration please refer to Modbus TCP master
configuration.

Serial Comms Parameters

The parameters which follow are applicable to EI-Bisynch and Modbus RTU slave
while only Baud Rate and Parity are applicable to the Modbus RTU master.

Baud Rate

The baud rate of a communications network specifies the speed that data is
transferred between instrument and master. A baud rate of 9600 equates to 9600 Bits
per second. Since a single character requires 8 bits of data plus start, stop, and
optional parity, up to 11 bits per byte may be transmitted. 9600 baud equates
approximately to 1000 Bytes per second. 4800 baud is half the speed - approx. 500
Bytes per second.

In calculating the speed of communications in your system it is often the Latency
between a message being sent and a reply being started that dominates the speed of
the network.

For example, if a message consists of 10 characters (10msec at 9600 Baud) and the
reply consists of 10 characters, then the transmission time would be 20 msec.
However, if the Latency is 20msec, then the transmission time has become 40msec.

Parity
Parity is a method of ensuring that the data transferred between devices has not
been corrupted.

Parity ensures that every single byte in the received message contains the same
number of ones or zeros when it was received as when it was transmitted.

In industrial protocols, there are usually layers of checking to ensure that the first byte
transmitted is good. Modbus protocol applies a CRC (Cyclic Redundancy Check) to
the data to ensure that the package is correct.

Communication Address

On a network of instruments a comms address is used to identify a particular
instrument. Each instrument on a network should have a unique comms address.
Address 255 is reserved for the configuration port.
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Comms Delay

In some systems it is necessary to introduce a delay between the instrument
receiving a message and sending its reply. This is sometimes necessary if the line
transceivers require an extended time to switch to tristate.

Ethernet Communications

From firmware versions V4.01 and above EPC3000 series controllers will support an
EtherNet/IP Adapter or a Modbus Master alongside the existing Modbus slave.

Setting Up the Ethernet Module

It is recommended that the communications settings for each instrument are set up
before connecting it to any Ethernet network. This is not essential but network
conflicts may occur if the default settings interfere with equipment already on the
network.

The IP address, subnet mask, default gateway and DHCP enable need to be
configured. This can be done via HMI or the config clip, but not via Option or Fixed
Comms.

Changing any one of these parameters may immediately move the instrument to a
new state. For this reason, it is recommended that such changes are made offline,
before connecting to an Ethernet network.

IP Addresses are usually presented in the form "abc.def.ghi.jkl".

€ - | =
‘ hain | Metwark. |Elr0adcast| EthernetIP‘
[Mame | Description [.ddress| Walue| Wired From |
Baud Baud Rate 1248  9600_baud (1) ~
Farity Parity 1249 MNone (0) ~
Address Mode Address 1250 1
AutoDiscoveny Enables automatic discovery of instrument on a netwark. 1272 Off {0y ~
# IPMode |F hode 1251 Static (0) ~
& |Paddress 1sthyte of IP Address 1ese[ T18g
# IPAddress? 2nd Byte of IP address 1253 168
# IPAddress3 3rd Byte of IP address 1254 1
# IPAddressd dth bryte of IP address 1255 222
# SubnetMask 15t byte of Subnet mask 1256 255
# SubnetMask? 2nd byte of Subnet mask 1257 255
# SubnetMask3 3rd byte of Subnet mask 1258 255
# Subnethasks dth kryte of Subnet mask 1259 0
& DetaultGatewsy 15t byte of Default gateway 1260 0
# DetaultGatewsay? 2nd byte of Default gatewany 1261 0
# DetaultGatewsay3 3rd byte of Default gateway 1262 0
# DetaultGatewsayd dth byte of Default gateway 1263 0
hACT MAC address 1 1264 0
hACZ MAC address 2 1265 10
hACS WAC address 3 1266 141
hACA hAC address 4 1267 3
hACH hAC address & 1268 135
MACH MAC address 6 1269 25
UnitiDType Unit [dentity Twpe 1270 Strict (0) ~
MsgFormat Message format 1271 Free (0) ~
BroadcastStormactive | Broadcast Storm Active 1274 Mo (0 -
FateProtectionActive Fiate Protection Active 1275 Mo 0y -
Comms_Option Network - 27 parameters
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Ethernet Parameters

The parameters which follow are applicable to Ethernet communications.

AutoDiscovery

The "AutoDiscovery’ flag set to True (On) implements Bonjour™, which means it is
not necessary to add the EPC3000 controller IP address to the iTools control panel
applet.

Bonjour

Bonjour™ is an implementation of Zeroconf, which allows a plug 'n' play type feel to
instrument connectivity by providing a method of auto discovery of a device on an
Ethernet network and therefore negates the need for network configuration by the
user. It is used to provide an easy route for Ethernet connectivity configuration in the
EPC3000 controller range.

Bonjour™ is released under a terms-of-limited-use license by Apple.

Note: For cybersecurity reasons, the Bonjour™ service is disabled by default, as it
makes it easier for a malicious user to discover and access the controller via the

. ™ . -
network. To turn on Bonjour — auto-discovery, use the AUTD TISCOVERY parameter as
follows.
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To Turn AutoDiscovery On or Off

When the controller is first switched on from new (or following a Cold Start) the option
to turn AutoDiscovery On or Off is given in the Quick Start codes, see section
"Configure the Communications Protocol" on page 72.

The option to turn AutoDiscovery on/off from the controller HMI may also be made in
Configuration mode.

Using the controller buttons:  Page , Scroll , Up , Down

1. Enter Configuration level as described in section "To Select Configuration Level"
on page 97.

2. Press the Page button until LOmm is shown.

3. Press the Scroll button. If F Lam is shown press the Up button to select 0.Lam
(Optional communications).

4. Press the Scroll button. mA} 1 will be displayed.
5. Press the Scroll button again to show EEH (Ethernet).

6. Press the Scroll button again. If IONE is shown use the UP button to select
mELP (Modbus TCP).

7. Press the Page button to return to mA} M.

8. Press the Up button to show Mu! Ir.

9. Continue to press the Scroll button until F.II5C is shown.
10. Press the Up or Down button to select OFF or On

Note: Make sure that the controller and PC are on the same subnet. At this point it
is possible to communicate with iTools but you must exit configuration level first to
apply configuration changes.

11. Exit configuration level and wait for a few seconds for iTools (version V9.79 or
later) to receive the controller broadcasts.

12. IniTools select ‘Add’. If AutoDiscovery is turned ‘On’ the controller will appear in
the list of devices connected via Ethernet.

Note: The EPC3000 controller will not appear in the list if it is in Configuration

W iToots = =]
B % S e
MewFile  Open File Scan Add Views
M OPC Scope
W@ Add Devices =
Selact Dervaces bo Add Seloct A1
3 Browse | 3 Fnd Cence Device Type  IPvd Desciphon
W EFCIOOAB0038592 bocal D2, EPCI00E.E.. 1921EB111I74

Refresh | ok Cancel

For security reasons, however, it may be advisable to turn AutoDiscovery off.

In this case, if AutoDiscovery and DHCP is not used, iTools must be set up for
Ethernet. This is described in the instructions which follow. iTools configuration
package, version VV9.79 or later, may be used to configure Ethernet communications.
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Manually Setup the Controller

To allow the iTools Scan function to find devices, they must be manually added to the

iTools Control Panel.

1. Ensure iTools is NOT running before taking the following steps.

2. Open the iTools control panel (Start ' All Programs ' Eurotherm iTools Advanced '

iTools Control Panel).

. Eurotherm

. Eurotherm EPC30xx Tools
.. Eurctherm iTools

.. Eurctherm iTools Advanced

o iTools Diagnostics
H iTools OPC Server
| iTeols Terminal
E Programmer Editor Configuration
. View Runner
.. iClonelite Tools
. iTools Secure
. Eurctherm PAC Documentation
. Eurotherm PAC LINtools
. Eurctherm PAC Operations
. Eurctherm PAC Projects
. Eurctherm PAC Store and Forward
. Eurctherm PAC Utilities

| § iTools Control Panel I
iTools DCOM Settings Removal —

m

3. Within the iTools configuration settings select the ‘TCP/IP' tab.

Registry Settings - iTools Configuration | = |
e |
‘ Product Key | Serial F'orti TCRAR 'Mthnrization I OPC Server Startup I Languagel

Configure TCP/IP ports for MODBUS over Ethemet

Settings may be ovemidden by an Address Space File. See OPC Server Startup tab.
Enabled Connection Type Host Name Remaote F
[ nanodac MODBUS TCP 192168.111.222 502
[] EPC_Panell MODBUS TCP 192168.111.74 502
[7] epc2000 MODBUS TCP 192168.111.2 502
[C] EPC3008 MODBUS TCP 192168.111.222 502
[T] AnExampleMName MODBUS TCP 182168.111.222 502

= ExampleMame MODBUS TCP

4 m

| +

0K |[ Cancel | [ ppy

Eurotherm

by Schneider Electric
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4. Click the 'Add' button to add a new connection. Type in a name of your choice, eg
EPC3000, and press Add. (Ensure that no duplicate IP address entries are
enabled at the same time).

New TCP/P Part [ =

Name: EPC3000 Enabled
Connection Type: MODBUS TCP -

Tmeout: 400 ms

Host List:

Host Name /TP Address TCP Port  Block Size Ping

Remove Edit...

5. Enter the correct IP address of the device ensuring that the PC IP address is in
the same range as the controller, then click OK.

Edit Host = |
Host Mame/Address: I 192,168, 10,12 I
Port: 502
Block Read: 125 Reagisters (default = 125)

(applies to MODBUS TCP only)

Ping Host Before Connecting

o) Coma

Note: The controller default address is 192.168.111.222; subnet mask
255.255.255.0.

New TCP/IP Port (e
Mame: EPC3000 Enabled
Connection Type: MODBUS TCP -
Timeout: 400 ms
Host List:
Host Mame/IP Address TCP Port  Block Size Ping
192.168.111.12 502 125 Yes
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6. Click OK, the entries will appear in the iTools Control Panel.

e st Mok Cotgunion WO
@ iITools Configuration

Product Key | Serial Ports | TCPAP | Authorization | OPC Server Startup | L |

Configure TCP/IP ports for MODBUS over Ethemet
Settings may be ovemidden by an Address Space File. See OPC Server Startup tab.

Enabled Connection Type Host Name Remo =
EPC_Panell MODBUS TCP 192.168111.74 502
EPC2000 MODBUS TCP 192168111.2 502
EPC3008 MODBUS TCP 192168111.222 502
AnExampleName MODBUS TCP 192168111.222 502
MODBUS TCP

MODBUS TCP 19216811112 502 l

[ 1 ! ¥
Eurotherm.
OK ” Cancel H Apply ] by Schneider Electric

iTools is now ready to communicate with an instrument at the Host Name/IP Address
configured.

7. Open iTools and press ‘Scan’.

= —

Fllelknu!’momm\'fm‘w

&) B = ® Q .| 2 .
New File OpenFile  Lood $aur Prm! eruu: Access Views Help

BB Parameter Explorer aw;mh.fﬂutlpt I a QPC Scope

The scan will find devices if they have been added to the iTools Control Panel. (And if
they are in the same range as the IP address of the PC).

IP Mode Settings

It will generally be necessary to consult with your network administrator to determine
if the IP addresses, Subnet mask and Default gateway for the instruments should be
static or dynamically allocated by a DHCP server.
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Dynamic IP Addressing

IP addresses may dynamically allocated by a DHCP server on the network. When IP
addresses are dynamically allocated the server uses the instrument MAC address to
uniquely identify them.

To configure dynamic IP addressing, the user must first set the IPMode parameter in
the "Option Comms" list to DHCP.

Once connected to the network and powered, the instrument will acquire its "IP
address", "Subnet Mask" and "Default gateway" from the DHCP Server and display
this information within a few seconds.

If DHCP is active but the DHCP server cannot be contacted then the IP address will
be set to 0.0.0.0.

Similarly, if a valid DHCP IP address lease expires and the server is not contactable
then the IP address will be set to 0.0.0.0.

Note: There will be a time delay (around 30 seconds) before the new address will
appear.

Static IP Addressing

IP addresses may be 'fixed' ('Static’) - meaning the user manually enters the IP
address and SubNet Mask values, which will remain unchanged, before connecting
the instrument to the network.

Within the "Comms.Option.Network" list of the instrument ensure that the "IP Mode"
parameter is set to "Static", then set the IP address and Subnet Mask and Default
gateway as required (and defined by your network administrator).

See section "Network Sub List (nWrk)" on page 153.

To set up an IP address for Ethernet via the front panel

If DHCP is not used the IP address, Subnet mask and Default gateway addresses
can be set up manually (the MAC addresses are set up in production and are read

only).

The default IP address is 192.168.111.222 and the default subnet mask is
255.255.255.0.

8. From 13 above press the Scroll button to scroll through the Ethernet options. The
Up and Down buttons allow the values to be altered.

9. Scroll through! PA {1 PA2, | PA3, and! PAY to set each part of the IP
address, e.g. IP.A1 =192, IP.A2 = 168, IP.A3 = 111, IP.A4 = 222.

The Subnet mask and Default gateway can be set in a similar way except the MAC
address which is read only.

Default Gateway

The "Comms.Option.Network" list also includes configuration settings for "Default
Gateway". These parameters will be set automatically when DHCP IP mode is used.
When static IP mode is used these settings are only required if the instrument needs
to communicate wider than the local area network- see your network administrator for
the required setting.
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MAC address display

Each Ethernet module contains a unique MAC address, normally presented as a 12
digit hexadecimal number in the format "aa-bb-cc-dd-ee-ff".

In EPC3000 controllers MAC addresses are shown as 6 separate decimal values in
the "COMMS" list. MACL1 shows the first pair of digits (example "170"), MAC2 shows
the second pair of digits and so on.

The MAC address is only available for communications port with Ethernet interfaces.
It can be found in the Option Comms list shown in section "Network Sub List (nWrk)"
on page 153.

Broadcast Storm Protection

Broadcast Storm Protection discards all broadcast packets if the broadcast rate
climbs too high. Broadcast Storm and Ethernet Rate Protection are intended to
favour maintaining the control strategy in certain high traffic network environments.

The diagnostic parameters Broadcast Storm and Rate Protection, see section
"Network Sub List (nWrk)" on page 153, which indicates when the protection is
active.

Ethernet Rate Protection

Certain excessive network loads on embedded products have the potential to impact
processor availability to the point that useful control is compromised and the product
restarts as there is no longer CPU to service the device watchdog.

The EPC3000 series controllers incorporate an Ethernet Rate Protection algorithm
which will de-prioritize Ethernet comms in very heavy traffic environments so that the
control strategy continues and the instrument does not watchdog reset.
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Protocols

From firmware version V4.01 and above, Modbus TCP master has been added in
addition to the existing Modbus TCP slave in earlier versions.

EtherNet/IP

ODYA
CONFORMANT

EtherNet/IP Adapter (slave) is available in firmware versions V3.01 and above. The
controller has been conformance tested to CT15.

EtherNet/IP (Ethernet/Industrial Protocol) is a 'producer-consumer’ communication
system used to allow industrial devices to exchange time-critical data. Such devices
range from simple 1/O devices such as sensors/actuators, to complex control devices
such as robots and PLCs. The producer-consumer model allows the exchange of
information between a single sending device (producer) and a large number of
receiving devices (consumers) without having to send data multiple times to multiple
destinations.

EtherNet/IP makes use of the CIP (Common Industrial Protocol), common network,
transport and application layers currently implemented by DeviceNet and ControlNet.
Standard Ethernet and TCP/IP technology is used to transport CIP communications
packets. The result is a common, open application layer on top of Ethernet and
TCP/IP protocols. With EtherNet/IP option enabled, an EPC3000 controller can act
as an EtherNet/IP Adapter (slave) in an EtherNet/IP configured installation. This is a
chargeable feature protected by Feature Security, section "Security Sub-List (SEC)"
on page 197. Note that an EPC3000 controller is NOT available as an EtherNet/IP
Scanner (master).

EPC3000 series controllers, in common with other Eurotherm controllers, have
available a large number of potential parameters but practical systems are
constrained by the total I/O space available in the EtherNet/IP Scanner (master)
being used and by the amount of traffic permissible on the network. The EPC3000
controller implicit 10 exchange communications will be limited to a maximum of 64
configurable input and 64 configurable output parameters. A Fieldbus IO Gateway
tool is provided within iTools software to configure the IO exchange parameters
(section "Fieldbus 10 Gateway" on page 358.

The EPC3000 controller EtherNet/IP adapter has been conformance tested and
certified by the OVDA (certificate number 11761). It is able to communicate to a
variety of ODVA approved EtherNet/IP Scanners.

EPC3000 Controller EtherNet/IP Features

The EtherNet/IP implementation features include:

¢ 10/100Mbit, full / half duplex operation: auto sensing.
¢ Galvanically isolated bus electronics.

* Aselectable software option, at configuration.

¢ 3x Implicit IO messaging connections available.

* 6x Explicit messaging connections available.
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CIP Object Support

Class (hex) Name
01 Identity Object
02 Message Router Object
04 Assembly Object (64 inputs / 64 outputs <=> EPC3000
Fieldbus I/0 Gateway)
06 Connection Manager Object
F5 TCP/IP Interface Object
F6 Ethernet Link Object
44 Modbus object

Setting Up The EtherNet/IP Scanner

This section is included for guidance only and you should refer to the instructions
provided by the manufacturer of the master. The EtherNet/IP Scanner used in the
following example is a CompactLogix L23E QB1B PLC from Allen Bradley.

Prerequisites:

1.

FactoryTalk Activation Manager, RSLinx Classic and RSLogix 5000 software
must be installed in your PC.

Connect Allen Bradley CompactLogix L23E to PC via serial port.

Connect PC, Allen Bradley CompactLogix L23E and EPC3000 controller on the
same local Ethernet network using a hub or a switch.

Configure PC and EPC3000 controller to be on the same subnet.

Power up CompactLogix L23E with key set to PROG.
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Checking Software Licenses:

6. Click on Start/All Programs/Rockwell Software/FactoryTalk
Activation/FactoryTalk Activation Manager (needs Internet connection to verify
activation). The FactoryTalk Activation Manager window opens.

Click “Find Available Activations” and make sure that licenses for RSLogix 5000

and RSNetWorx for EtherNet/IP are present in the Available Activations table.

Home| Minage AChvatons  Advanced

Prath b Activaions.
b Collsers\Puble\Documents'Rockwol Automaton'Actvations

Find Avallabie Activations
Gt Mow Actnabons.
Bormow Actvahons.

Return Actwvatons.

FRohost Actavabons.
Avadable AcIVahions.
Product Actation Version
RLogx 5000 (Engish)  RSS000.EXE 100
RSLogn Archsect RSARCHEXE 100
+ RSNefWors for Conroltlel  RSNTWONI EXE 900
RSHefWoos for Devicellel  RSNTWDNI EXE 900
FESMstWon: for EherNalli® | RSNTWENS EXE 900

Loam more aboul manageg
sctations

Rockwell Automation Flatrash Actvabons.

Configuration Of PC Interfaces

8.
‘RSLinx Classic’ window opens.

Seloct th iocabon Shal wil BrOVGS YOUr BCHVAIONS 0F B3d & Pew BCIVBlon location

Sonat v
1200068383 GBWOTIECO1191L 1
1200068383 GEWOTIECOUSIL 1
1163083508 GBWOTIECO1I9IL 1
1235006882 GEWOTIECO1I9IL 1
1669068900 GBWOTIECO1I9IL 1

Locabon

Total

ssesa s

Click on Start/All Programs/Rockwell Software/RSLinx/RSLinx Classic. The

Click on ‘Communications’ and select ‘Configure Drivers’. When the ‘Configure

Drivers’ window opens, select ‘RS-232 DF1 devices’ in the ‘Available Drive

Types’ pull down menu and click “Add

New”.

Configure Drivers

—Available Driver Types

R5-232 DF1 devices

=

Add New,

Cloge

Ul

Help

— Configured Drivers:

Cancel

|AE_DF1 E]

=
Name and Desol :dd New RSLinx Classic Driver u D
Choose a name for the new driver.
(15 characters maximum)

Configure

Startup...

Start

Stop

Delete

ailad:

10. Click OK.
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11. Select PC Comm Port connection and the Device type connected to the port and
the click Auto-Configure. Make sure that auto-configuration was successful then

click OK.

Configure RS-232 DF1 Devices

‘ Device Name

AB_DF1-1
Comm Port: |COM3 - Device

Logix 5550 { Compact_ogix LI

Eaud Rate: |19200 hd
Parity: [MNone -
Stop Bits: |1 -

Station Number: [gg
(Decimal)

Eror Checking:  |BCC -

Protocol:  |Full Duplex -

Auto-Canfigure ’Aum Configuration Successfull

[~ Use Madem Dialer

Configure Dialer

Ok | Cancel |

Delete | Help |

12. Select ‘EtherNet/IP driver’ in the ‘Available Drive Types’ pull down menu and

click “Add New”.

Configure Drivers

Awailable O Types

[EmertieyIP Duiver

Configured Drvers:

- Al Nirw

Mome and Descripti Add New RSLinx Classic Driver

L e

AB_DF1-1 DF1 Sla

Choose o name for the new driver.
(15 characters meximum)

==l

[a8_ETHIR

Cancal

Close

Hilp

diail

13. Select “Browse Local Subnet” and select local PC network card to be used to
connect to the EtherNet/IP network then click OK.

Configure driver: AB_ETHIP-1

|

EtherNet/IP Setings

(@ Browse Local Subnet

(" Browse Remote Subnet

i 1 Description

| IP Address

Windows Default
ASIX

'2A USB2.0 to Fast Etheret Adapter

192.168.1115

L] »

Juniper Network Connect Virtual Adapter unknown
Microsoft Virtual WiFi Miniport Adapter unknown
HP hs3110 HSPA+ Mobile Broadband Module Network Device unknown =
= T W Fo Y Rmm Almiren I !
< | 1 3
oK | Cancel Apply Help
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14. PC Serial and EtherNet/IP drivers must now be running. Minimize window.

Configure Drivers

Available Driver Types:

Close
‘EwherNEmPDr\ver ﬂ Add New.

Help

Configured Drivers

MName and Description Status
AB_DF1-1 DF1 Sta: 0 COM3: RUNNING Runnirig
AB_ETHIP-1 A-B Ethernet RUNNING Running

LEEE ERg
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Configuration Of RSLOGIX 5000 Application

The following describes the configuration of the Compactlogix L23E EtherNet/IP
Scanner network settings using the RXLogix 5000 software:

15. Start the RSLogix 5000 program (from ‘Start/All programs/... /[RSLogix 5000).

When the ‘Quick Start’ window opens, close it.

16. In the ‘File’ menu select ‘New’, or click on the ‘New Tool’ icon. The ‘New
Controller’ window opens.

17. Select the relevant PLC from the drop-down menu. Enter a name for the
configuration and click on ‘OK’. After a few seconds, the window opens for the
selected controller.

p
New Controller

Wendor:
Type:

Fewision

MNarne:

Description:

Create In

Security Authority:

Allen-Bradley

1769-L23E-0B1 CompaciLogixs323E-0B1 Cantraller

20 -
Fedundancy Enabled

Dakar_2016_Test

<nane>
0

CA\Users\jovanni\Documents\EthemetlP

Mo Protection

Usze only the eelected Security Autharity for Authentication and Authorization

Cancel

Help

Browse...

IIH
: E
i i)

18. Configure the Ethernet port settings of the CompactLogix L23E by right clicking
on the relevant Ethernet port in the left pane ‘tree’, and select ‘Properties’.

3 Controller EPC3016_10_COMMS

3 Tasks

3 Mation Groups

£ Add-On Instructions

(3 Data Types
(3 Trends

15 10 Configuration

+E CompactLogix5323E-QB1 System
--f 1769-L23E-QB1 EPC3016_I0_COMMS
[=-4* 1769-L23E-QB1 Ethernet Port LocalENB

s Ethernet

[ 41769-123F-QB1 Ethernet Port LocalENB

i fh 002D_002B_E36( New Module...

(=80 CompactBus Local Discover Modules...
£+ Embedded /O
|1 [ EmbeddedIq ¥ Cut Cirl+X
| i [21Embedded O & Copy CirlsC
.3 Expansion [/O Paste Ctrlev
Delete Del

Cross Reference Ctri+E

Properties Alt+Enter

Print 4
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19. In the Module Properties window, configure the IP address and click OK.

| ' Module Properties Report: Controller:1 (1769-123E-QB1 Ethernet Port 20.11)

General* ‘ Connection | RENetiar | Moclule Infa | Parnt Configuration | Port D\agnnstlcs‘

Twpe: 1769-L23E-QB1 Ethermet Port 10100 Mbps Ethernet Port on Compact_ogixb323E-081
Wendor Allen-Bradley
Parent. Caontroller
Address / HostName
Name: LocalENE
. (@ IP Address 192 168 . 111 .
Description: | ~ -
i () Host Name:
Slat 1 Major Revision: 20

Status: Offline

[ ok [ ocencal || s ]|

Help

Configure Scanner Connection Settings to the EPC3000
Controller EtherNet/IP Adapter

Method 1 (Without EDS File)

20. Configure the EPC3000 Adapter by creating a new module under the

CompactLogix L23E Ethernet node.

=3 I/0 Configuration
2188 CompactLogix5323E-QB1 System
- Ba 1769-L23E-QB1 EPC3016_10_COMMS
E!‘L 1769-123E-QB1 Ethernet Port LocalENB
£ CompactBu[ ¥ New Module..
255 Embedd
- [1] En
- 21Em @ Paste Ctri+V
F s | Expansid

Discover Modules...

Print 4

21. Select “Generic Ethernet Module” as module type and click “Create” button.

Catalog | Module Dwscovery | Favorites.

Maoduia Type Categary Filters - | Module Type Vandar Filters

7 \S1P Motion Comwarer = | [ Trw——

7| CIP Motion Drive ¥ Cogrox Carpoeasan

| CIP Maticn Safety Drive Device ¥ Endiess«Hauser

¥| Commumicabon « | ¥ Ewrctherm

Catalog Number Descrpbon Wendor Categary
E151 Flowsanie SO0V a2/B10Vde Reliance Ela DPito EfedNatie
EtharNeyIP SohlogeESil EhaNalIP AllenBradley  Communication

ETHERNET-BRIDGE Genenc EdeelIP CIP Bndge
ETHERNET-MODU.. Genetic Ehemet Module Alen-Bradley  Communicaton
ETHERNET-PANE . EtharNoyIP Pannbvit AlloreBradioy  HMI

ILXM-AENWG 17H Wirsloss Ethamet Adapter, Twisted®  Prosoft Tech  Communicasan
INDSGD Ethemeyt®  Scale Tarminal Metter Tolada  Communicatan
INDTE0 EthernediP  Scale Temnal Meter Toleda  Communmcatan

AllernrBradley Commumscaton

Er . GowFien Ty

In-Sight 1700 Seies  Vision System Cognex Corp . Communicaton
In-Sinht NN Sanas  isinn Seetam Canna Con Cameeis skan X

356 of 356 Modube Types Found AddloFavotes |
Closio on Croate Costa | | Ciose | teip |

PR pEe—

22. Fill in Module properties with EPC3016 Adapter settings then click OK.

Comm Format (Data - INT)

IP Address (XXX.XXX.XXX.XXX)
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Description Assembly Instance | Size
Input 100 16 x 16-bit (EPC3000 default)
Output 150 7 x 16-bit (EPC3000 default)
Configuration 199 0 (EPC3000 default)
f New Module T B w‘
Type ETHERMNET-MODULE Generic Ethemet Module
“endor. Allen-Bradley
Farent LocalENE
" X Connection Parameters
ame: EPC3016
Assembly
Description: - Instance Size:
Input: 100 2 21 (16-hit)
& Output 150 2 2 (16-hit)
Comm Format: {Data- INT - Configuration: 193 =1 (e
Address f Host Mame
@ IP Addresas: 192 168 1 2z2
) Host Mame
[¥] Open Module Propeties [ oK. ] I Cancel ] I Help I

23. Configure connection properties of the newly created module by right-clicking it
and selecting “Properties”.

43 IO Configuration
18 Compactlogix5323E-QB1 System
fa 1769-123E-QB1 EPC3016_I0_COMMS
= #* 1769-L23E-QB1 Ethernet Port LocalENB
. && Ethernet
- 1769-L23E-QB1 Ethernet Port LocalENB

|| J ETHERNET-MODULE EPC3016
[0 Compac New Module...
& & Embe Discover Modules...
L il
@2 ¥ Cut Ctrl+X
1 Expa By Copy Ctrl+C

Paste Ctrl+V
Delete Del
Cross Reference Ctrl+E
Properties Alt+Enter
Print 4

24. Set Requested Packet Interval (RPI) using Module Properties “Connection” tab
making sure that it is within 50 to 3200 ms then click OK.

= ' Module Properties Report: LocalENB (ETHERNET-MODULE 1.1) [

General | Connection* | Wodule Infn|

Requested Packet Interval (RP) 10004 ms  (1.0-3200.0 ms)
[ nhikit Maodule

[ Major Fault On Contraller it Cannection Fails While in Fun Mode

Use Unicast Connection over EtherMet/IP

Module Fault

Status: Offine ok | [ camcel || Apply || Hep
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Method 2 (With EDS File)
To install the EPC3000 EDS, proceed as follows:

25. Click on Start/All Programs/Rockwell software/RSLinx/Tools/EDS Hardware
Installation Tool. The ‘EDS Hardware Installation Tool’ window opens.

26. Click Add to open the EDS Wizard window and then select the “Register a single
file” radio button. Browse to the EPC3000 EDS file and then click “Next”.

Al Lnumnch B ED4G Wizard and add sebecied hardesne desonpion Ses onby

Resciowed Aubomation s !Dﬁ_nm

EhﬂmDﬂMﬁﬂﬂ-thmimﬂUmlmﬁﬂwm n
wpplcations

1 i Rogasier a sngha Big
" Regmiar a dessiory of EDS San r

| ;.::MWEH Browsa

f i * Hihese i @0 icon s [ i0o) with e same rame 53 T Bels) you 0o Fegrsienng Fon e
ey will b assocaied Wi B Deve

T parfoem g iretaliation tesl on e Blefs) clck beod

27. Click “Next” button on the next 3 windows and then click “Finish” on the final
window.

Configure Scanner Connection Settings to the EPC3000 Adapter

28. In the RSLogix 5000 Scanner Program, configure EPC3000 Adapter connection
settings by creating a new module under the CompactLogix L23E Ethernet node.
Right click Ethernet node and select “New Module” from context menu. On the
pop-up window “Select Module Type”. Click “Show Filters” button.

B Tasic

B Manfrogram
Ui tosbusben Poosgyierel
Stias Jrouss
Ungrouged Anes
312 O IR0
Loy | Ml Fi
+ User-Detned )
Smings Ender Sowrch Tend for Mol Tipe [=1 Y .hfh_ L]
< - Ot Dol
. PFredefiees oy Ml Dt g Wk Cmdegmry -
+ Micauie- Defimes a0 DO 00 L] Fpharce Ba. 0PI Enatin® El
s 00085, 0700 PR ER 430 Ankarch s 0PI Elatia
3 Configuration (00S_0ETH_o SSPHON ER 200N Fnkarin Bl DP e Efatiat
| Compaeti oghS1FIE L8] Symem OOOE 0TI ONAA  SSWO0EREONV Rphonce e 00 i Eiafaii?
e 1766-LIBE-001 PCH0E DOCS_DOTECOB) L 20 Fabarce B OPI sttt
o TG-L23E-08] Bihemet Pt LOGRENS 00 ST _EeaT s Fnbance B W06 o Efachisg
& R DETF_00G T Auwigean Bl M0 10 Efarbieg @
PR DED_MGE_EMD ERace Euctarm  Gemeoc Cavceueyatse)
W Compactiiin Lol TD__EME PCI0 Doomam  Gaemsss Concsuayson)
= =3 Embedced LD U0_DOB_EMWE BRI Eumdomrs Garsboe Cuvtofiayibin)
W 1] Embedaed NJI6F Ducrese inpats MM D BNl o i 120087 Alaruncley (s
W [7] Embedded 0815 Dherete Dutpits TYME MAPAL T AL Dowe vop | I0-EMY P pihiry Do
£ Fapanion [0 1P LS AL Dees wis 1 2OBEMT Aen Beaday  Drwe
VIOSR REGENDesk, s vip 1700-0R8 Bl (uchay s
1A FLLE el SO0 E00 HP Code AL Dewe wa TEBEMT A Benchay Do L
6 D56 Mt Ty Fionad At Firwonten
ioea o Conate e | [ e |
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29. Filter for Eurotherm devices and then select the EPC3000 device module
required (module installed in the previous section via EDS file) and then click
“Create” button.

Catalog | Modube Discovary | Favortes|
Enter Search Text for Mok Type. [ Clea Finers | [HoeFines = |
[ o Module Type Category Fillers - Modube Type Vendor Filters -
'J"'Gemmc Devica(keyable) a Allen-Bradiey =
| HMI = Cognex Compasation
| Human-Machine imerface Endress+Hauser
+| Information Apphance Device Type & v-’: Euratherm -
= Catalog Number Descrpton Vendor Categaory
0020_0028_E1AD EPack Eurathem Genaric Device{keyabla)
0020_0028_E340 EPCI004 Eunathemn Genaric Devicalkayabla)
0020_D028_E360 EPCINGE Euratherm Generic Devicelkeyable)
nanodac-chent-garver nanbdae Eusrathirm Genstic Devica{keyabla)
& of 356 Module Types Found | AddtoFavorites |
Cioseon Coete (Somes] [ o | [ _tee ]

30. A “New Module” window will pop up. Click “Change” button to configure the:

Connection type: Exclusive Owner / Input Only / Listen Only
Input Size: Default length of EPC3000 inputs in INT (16 x 16-bit)
Output Size: Default length of EPC3000 outputs in INT (7 x 16-bit)

Then click “OK”.

0] New Module | EY
GEHEVﬁ||CUnned\Dn Module Info | Internet Protocol | Port Configuration
Type EPC3016
“Wendor: Euratherm
.

Parent Locaeng | 1 Module Definiion* =55
MName: . = ddress

Revision 1 - 1=

o . (1 Netwe 1921681

Description:

Electronic Keying: ICDmanh\e Module '] s

Cannections: iB=me

Name Size
Input: 16
Exclusive Owner L |\NT
Qutput| |
hodule Definition
Revision 11
Electronic Keving:  Compatible K|
Connections Exclusive Oy I QK l l Cancel ] [ Help I
| I
Status: Creating QK. ] [ Cancel ] [ Help
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31. On the “New Module” window, configure the IP address of the EPC3000
EtherNet/IP adapter. Enter a descriptive name and then click “OK” button.

— - - —
) New Module 40— =X

General* ‘Connection I Module Info | Internet Protocal I Port Conﬁguration‘

Type EPC3016
“endar: Euratherm
Parent: LocalENB
MName: EPC3018 Ethemet Address
() Private Netwe 192.168.1.
Description: - B l:El

@ IP Address 192 168 . 111 . 222

todule Definitian

Revision: 11
Electronic Keying:  Compatible Module

Connections: Exclusive Owner

I

Status: Cresating [ox ] l Cancel ] [ Help

32. Close the “Select Module Type” window.

———

|| | catiog [Modue Dissovery | Favortes|

Enter Saarch Text for Module Type.,. | Clear Filters Hede Fllers a2
s Module Type Category Fillers & Module Type Vendor Filters -
W 3enaric Deviceikeyable) - Allen-Bradley E|
] HM =] ] Cognex Comparaton
~| Humar-Machine Interface : Endress+Hauser
| [ Infgsmation Agphance Devica Type = |#] Eurotherm -
w CatalogNumber  Descripbion Vandor Category
0020 _0028_E1AD EPack Eurathem Genedic Dewce(keyable)
0020 _0028_E340 EPC3004 Euratherm Genenc Dewvce(keyable)
0020 _0026_E360 EPC3016 Euratherm Genenc Devica(keyable)
nanodac-clentserver nanodac Euratharm Generic Device(kayable)

4 of 356 Module Types Found

Auded 1 Favoniles

Cloae on Create imlim][m

Downloading and Running the RSLOGIX 5000 Application to the
Scanner

33. Make sure that the Mode key of the CompactLogix hardware is set to "PROG"
and start download by clicking on the drop-down Offline menu and selecting
“Download”.

337

HAO032842ENG Issue 5



Digital Communications EPC3016, EPC3008, EPC3004

1 RSLogix 5000 - EPC3016_I0_COMMS [1769-123E-QB1 20.11]* |

File Edit View Search Logic Communications Tools Wind:

ER=~] -
Path: | <none>
Offline 9. ¥ RUN Lﬂ? ‘
Mo Forces Go Online
T
Mo Edits Upload...
Controller Organizer - 1
—————— Program Mode —_—
3 Controller EPC3 o
557 Tasks Run Mode
3 Motion Groups Test Mode
-3 Add-On Instruc e —
3 Data Types -
£ Trends N ELE
= SI /0 Canfigurati Controller Properties
=& Compactlog,

9 1769-L23E-QB1 EPC3016_I0_COMMS
=4 1769-123E-QB1 Ethemnet Port LocalENB

34. Go Online to the CompactLogix L23E by clicking on the drop-down Offline menu
and selecting “Go Online”.

#4 RsLogix 5000 - EPC3016_10_COMMS [1769-L23E-QB1 20.111 "

File Edit View Search Logic Communications Tools Window

ER== -
Path: IE
Offline . FRUN 1_1}? q
MNo Edits Upload...
Download
Controller Organizer > b x

—_——— Program Mode
(-3 Controller EPC3

(3 Tasks Run Mode
(=3 Motion Groups| Test Mode
1 Add-On Instruc
(=3 Data Types
(=) Trends Go To Faults
Elﬁ I/O Configurati
218 Compactlog.
fl 1769-L23E-QB1 EPC3016_10_COMMS
EIO 1769-L23E-QB1 Ethernet Port LocalENB
&% Ethemet
4 1769-123E-QB1 Ethernet Port LocalENB

Clear Faults

Controller Properties

If there is a problem with the path, use RSLogix 5000>Communications > Who
Active, select AB_DF1 and select “Download”.

35. Now, select Port Configuration tab and configure CompactLogix L23E port
settings making sure that there is no duplication of IP address and it is in the
same subnet as the PC and EPC3016. Then click OK.

[ | Module Properties Report: Controller:1 (1769-L23E-QB1 Ethernet Port 20.11) [

‘ General | Connection | RSNetwanx | hodule Info ‘ Part Canfiguration ‘ Part DIBgHOStIDS‘

P Address 192 . 188 . 111 2 Domain Name;

(Must Match IP Address on General Tab) Host Name

Subnet Mask 265 . 285 . 285 . D Selact Part Speerd -
Gateway Address 192 . 188 . 1M1 1 Current Port Speed: 10 Mbps

:gr:}:?ﬁzlias 0 0 0 0 Selact Duplex e
gzrcvﬂeﬂrd;%z?f 0 0 0 0 Current Duplex Indeterminate

(Changes to Port Speed and
["|Enable BOOTP Duplex require module reset)

[ |Enable DHCP (DHCP must be configured to return a fixed address )
[¥|Enable DNS
[] Auto-Negotiate Port Speed and Duplex [ ezl l [ Sal l

Status: Running 0K Cancel Apphy

36. Switch CompactLogix L23E mode key to “RUN” and the CompactLogix L23E
EtherNet/IP scanner should start connecting to the EPC3000 EtherNet/IP
immediately.
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Establishing Communications

EtherNet/IP I/O messaging will commence when the EtherNet/IP network is correctly
cabled and powered, the EtherNet/IP scanner and adapter (EPC3000 controller) are
configured with valid and unique IP addresses in the same subnet and 1/O parameter
data definitions are setup correctly.

The EPC3000 Input/Output definitions need to be matched with the EtherNet/IP
Scanner (e.g. PLC) data registers.

Parameters are either INPUT parameters read by the EtherNet/IP Scanner or
OUTPUT parameters written by the EtherNet/IP scanner.

Data Formats

16-bit data read from the EPC3000 controller EtherNet/IP are "scaled integers" and
the value will depend on the resolution of the parameter being read. A 32-bit float
value of 12.34 with resolution 2 will be encoded as 1234 while if the resolution is
changed to 1, it will be encoded as 123.

32-hit float and 32-bit time integers can also be read from the EPC3000 using 1/0
exchange when the same parameter is configured in consecutive rows in the
Fieldbus 1/0 Gateway Input definition table. 32-bit values can also be read using
Explicit messaging via Modbus object when reading from the IEEE region (Modbus
address > 0x8000).

The EDS File

The EtherNet/IP EDS (Electronic Data Sheet) files for EPC3016, EPC3008,
EPC3004 controller are available by going to web site www.eurotherm.com or from
your supplier.

The EDS file is designed to automate the EtherNet/IP network configuration process
by defining the required device parameter information. Software configuration tools
utilize the EDS files to configure an EtherNet/IP network.

Notes:

1. There is a separate EDS file for each of the EPC3000 controller variants
(EPC3016, EPC3008 and EPC3004 controllers).

2. Selected parameters may be configured to exchange Input and Output data
across a network. These may be configured using iTools, see section "Fieldbus
IO Gateway" on page 358.

Troubleshooting

No Communications:

* Check the cabling carefully and ensure that the RJ45 connectors are fully
plugged into the sockets.

* Confirm that EtherNet/IP is available and enabled in the EPC3000 controller by
setting the Comms>Option>Main>Protocol to EipAndModTCP(12) in iTools or
EIP.m via HMI. If the enumeration is not available from the Protocol parameter,
then the controller does not have the EIP option available, contact your local
distributor.
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* Check that the EPC3000 controller network settings, 'IP Address', 'Subnet Mask'
and 'Gateway' in the 'Comms' list are correct and unique for the network
configuration in use, and that the EPC3000 controller and the EtherNet/IP
Scanner (master) are in the same subnet.

* Ensure that the configured EtherNet/IP Scanner Input and Output data length
matches the data length of the EPC3000 Adapter Input and Output definitions
configured using the Fieldbus 1/0O Gateway Editor. If the master is attempting to
read (input) or write (output) more or less data than has been registered on the
EPC3000 Adapter, using the iTools Fieldbus I/O Gateway Editor, the EPC3000
controller Adapter will refuse the connection.
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BACnet

BACnet protocol is designed to exchange information for automation and control
applications in buildings. BACnet is available in controllers with firmware versions
V3.01 and above.

In EPC3000 series controllers, protocol selection is protected by feature security,
section "Feature passwords" on page 221. It is mutually exclusive with EtherNet/IP
but can coexist with Modbus TCP slave on the same internet connection.

Note: BACnet MS/TP is not supported in EPC3000 series controllers.

BACnet Objects

In BACnet, objects are collections of properties, each representing some item of
information. In addition to standard defined properties, objects may include
vendor-defined properties as long as they function in accordance with the standard.
BACnet also defines the expected behavior from each property for that object. What
makes the object-oriented approach work is that every object and every property as
defined by the system is accessible in exactly the same manner.

BACnet Services

The process of reading or writing to a property is what BACnet calls a service.
Services are the methods used by any BACnet device when it communicates with
another BACnet device, including retrieving information, transmitting information or
communicating an action. The standard defines a wide range of services for
accessing objects and their properties.

Examples of services required are:

Application Service Description Service Type
ReadProperty Request the value of one property of a Object Access
BACnet object
WriteProperty Modify value of a single property (if Object Access
permitted)
DeviceCommunicationControl Allows an operator to take device Remote Device
communications on or off-line. With support Management

for optional password.

Who-Is Asks about the presence of specified BACnet | Remote Device
devices Management

Who-Has Asks about the presence of specified Objects | Remote Device
either by type and instance or by name Management

BACnet Object Mapping

Please refer to the Protocol Implementation Conformance Statement, document
number HA033299, for further details. This document is available from
www.eurotherm.com.
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Configuring BACnet

BACnet is configured using the parameters listed in the Comms.Option.BACnet list
shown below. BACnet parameters are also available on the instrument HMI. The
description of these is given in section "BACnet Sub List (b.NEt)" on page 156.

& - - | 4
[Marme | Description |.ddress| Value|Wired From |
# DevicelD Device ID 2878
# Port Port number 2830 7508
& Password Femaote Device Management password 21582 100
BBEMDStatus BEMD status 2932 Off (07 ~
# BEMDIPAddress] 15t Byte of BEMD IF address 2933 0
# BEBMDIPAddress2 | 2nd Byte of BBMD IP address 2934 0
# BEMDIPAddress3 | 3rd Byte of BBMD IP address 2935 0
# BEMDIPAddressd | 4th Byte of BBMD 1P address 2936 0
# BBMDPaort BBMD port number 2937 7808
# BBMDTTL BEMD TTL in seconds 2907 0
# ResstCounts Feset BACnet counts 2944 Ma (0 -
FoCount BACnet receive count 2941 0
TxCount BACnet transmit count 2942 0
Comms.Option.BACnet - 13 parameters

The Device Name is fixed by the Instrument Type parameter found in the
"Information Sub-List (INFO)" on page 194.

Read/Write Access to Internal Modbus Registers

Read/write access to any internal Modbus register is provided using pairs of BACnet
objects named ‘User Parameters’ as shown below.

30 User Parameter pairs (numbered 1 to 30) are supported.

This functionality allows the BACnet user to access any internal parameter that is
available in the standard Modbus address space. Pairs of values as shown in the
table above are implemented as two BACnet Analog Value objects. The BACnhet
client (typically a BMS) will write the first value with the Modbus address for the data
parameter required as shown in the figure below. The user may obtain the Modbus
address from iTools.

Write Froperty

arameter.Address
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The BMS client may then read or write to the data referenced by this address

- o ﬂ < Read | Write Propery i ]
E—_ 1 User.Parameter.Value

Note: The data value will always be represented over BACnet as a floating point,
even if the internal source data is of a different type (e.g. Bool). Strings are not
accessible using this mechanism.

Note: Values written to device parameters via BACnhet may be overwritten (with
different values) internally by the device firmware under certain device
configurations. Due to this, when the values of the BACnet objects are read back,
they may be different to the value requested via the preceding BACnet write
command.

Foreign Device Registration

A ‘foreign device’ has a different subnet address from the devices on the BACnet
network that it wishes to join. The device must register with a BBMD (BACnet
Broadcast Management Device) which then forwards broadcast messages allowing
full participation in the BACnet network.

g @ @ @

-
L) .

IP subnet 2

IP subnet 1

IP subnet 3

EPC300035
“foreign
device’
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Modbus Master

Overview

Modbus Master feature is available over serial (Modbus RTU) and over Ethernet
(Modbus TCP). Over Ethernet, it is mutually exclusive with EtherNet/IP but is
available in conjunction with Modbus TCP slave.

Modbus TCP Master is protected by feature security.

Slave profiles for Eurotherm products (EPCx (EPC3000 & EPC2000 generic), ePack,
3200, and ePower devices are supported for ease of configuration.

A maximum of three Modbus slave devices can be configured with timeouts and
retries configurable per slave. The slaves can be 3x Modbus TCP slaves, 3x RTU
slaves or any combination of RTU and TCP Modbus slaves.

A maximum of 32 data points are supported to be shared among the three slave
devices. These data points can be configured for writing to or reading from a
configured Modbus slave.

Modbus Master Configuration

Modbus Master can be configured using the EPC3000 HMI or via a PC using iTools
software.

Once the Modbus Master feature is enabled via Feature Security,
Comms.Option.Main.Protocol must be set to ModMstAndSIv(15) and/or
Commes.Fixed.Main.Protocol set to ModbusMaster(3). The instrument must then be
restarted to reinitialise comms settings and make the ModbusMaster function block
available.

Modbus Master configuration is divided into two parts:

* Setting up the Modbus Master slave(s)

¢ Defining the required slave data that will be read from or written to the configured
slave(s).

Notes:

1. Slave profiles are supported for some Eurotherm controllers. This simplifies the
configuration and minimizes the need to know detailed data information, for
example the Modbus address, data type and resolution for frequently used
parameters.

2. The Network configuration of the Modbus TCP Master is the same as the
Modbus TCP Slave and can be found in Comms.Option.Network. Confirm that
the IP address and subnet mask are configured correctly to be able to
communicate with Modbus slave devices within the subnet. If the slave device is
outside the subnet then the Comms.Option.Network.DefaultGateway must be
configured correctly.

344

HAO032842ENG Issue 5



Digital Communications EPC3016, EPC3008, EPC3004

PN —)
File Device View Options Window Help o )
&) -3 =\ B S | 8 & % @ Q 2
Mew File OpenFile L Add Remove Access Views Help ||
ModbusMaster
[ Graphical Wiring ER P{ . a‘m Sl::rﬂ. Device Panel [ Terminal Wiring &3 Watch/Recipe 34| Programmer | ™8 OPC Scope |

23 Browse 4/ Main
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Configuring Modbus Slaves

To configure communications to Modbus slaves, proceed as follows:

1. From iTools, place the instrument in Config mode and open
ModbusMaster>Slavel>Main to configure the first slave. Make sure that
the Network parameter is set to Ethernet(1) because we want to
communicate to the slave using the Option Comms Ethernet interface.

It can also be Serial(2) if we want to communicate with a slave through a
serial interface.

e Deiee bl View Opom  Wndow belp
e » 9 " & s
[ Graphical Wiring 1 Exp I Flasn N
EHWCOMSID255-EPCI008

[ 23 Browen [ Rrnal

: a5 -
+ 21 ModbuiMiter = E st ALl
* 0 siavel ey e i T
D : BT ——
- Stave2 T eV

Level 2 EPCI008v. FACD Instrument

2. Configure the slave’s IP Address and unit ID.

Cfle Dewee  bplowr  View Opbons  Window Help
[ | e -

8 & &
Newfile Openfile  Load

201 RIORITY_120MS () =
2 RORTY_1SEC T -
3213 SRIORITY_25E1
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3. You can now check if the device is online via the “Search device”
parameter by setting its value to “Yes”. The search status should change
to “Searching(0)”.

Level 2 EPCI008 v, A8

4. If the Modbus slave is online then the search result will be “Available(1)”
otherwise the result will be “Unreachable(3). If it is a Eurotherm instrument
with a supported profile, the “Profile” parameter will display the Modbus
slave’s profile otherwise it will display “3rdParty(0)".

& & a m
Newfile Openfile Losd  Save
D Graphical Wiring 0 Explorer [
EWCOMSID255-EPCI008
| 22 Biouse [ Fing]
» 3 Fstrument
A 1
@ 302
S@c 308
> S koop . 3E
0 Programmer 324
£ Alarm Erad
S eco o5
23 Recipe 3008 24
& Comms 3001 FCEMTV_IZSMS ]+
+ 23 Modbuaiter FIZEFIORITY, |
+ 2 Siavel =
4 Main
» O Slaved
« &0 Slaved
PR
az
@3
Qe
as
as
ar
as
= 1]
o
an
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5. We will now configure a second slave but this time using the Fixed comms
serial interface making sure that we select “Serial(2)” enumeration for the
Network parameter and set the correct Modbus slave address.

Note: Serial(2) can only be selected if Comms.Fixed.Main.Protocol is set to
ModbusMaster(3).

| B iTools - o x
File  Device  Eplorer  View  Options  Window  Help
i B - ] 2] X Q. B
NewFile OpenFile  Load Save Print Scan Add  Remove Views Help

(#)) COMS.ID255-EPC3008
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6. You can now check if the device is online via the “Search device
H H W ”
parameter by setting its value to “Yes”. The search status should change
" H ”
to “Searching(0)”.
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7. If the Modbus slave is online then the search result will be “Available(1)”
otherwise the result will be “Unreachable(3). If it is a Eurotherm instrument
with a supported profile, the “Profile” parameter will display the Modbus
slave’s profile otherwise it will display “3rdParty(0)".
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Note:

from or written to the slave.

Changes to the slave profile will default previous data configured to be read
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8. For the third slave we can configure a serial slave with an unsupported
profile by configuring the Modbus slave address and then starting
“ H 7
SearchDevice".
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Data Configuration for Cyclic Read/Writes

To configure data for cyclic read/writes:

1. A maximum of 32 data points can be configured. These data points can be
shared among all three slaves or it can be used for a single slave.

2. For a slave with a known profile, a data read can be configured by
selecting the slave and then select the required parameter from the
Parameter list drop-down box. The register address, function code, data
type and priority for the parameter will be automatically configured. You
still have the option to change the recommended priority.

| T R— :

A @& w & | n X% |@.q\ -\.|-!.
NewFile Openfile load  Sawe  Print | San  Add  Remove e | View | o |

| {30 Graphical Wiring [ Parameter Explorer I8 Flash Memary B Device Panel BB Terminal Wiring 43 Watch/Recipe & Programener | #8 OPC Scope = iTools Secure

3. To configure a write for a known profile, select parameter to write from the
Parameter List drop-down box.

Note: The ‘Value’ parameter is usually wired from the source parameter of the
values to be written to the slave.
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4. For a parameter that is not on the Parameter List. The data configuration
has to be done manually. Select “UserDefined” from the Parameter List
and configure the register address, function code, the data type and
priority of data read/write.

"W T

s O

kmmwmwmm

- ® i w

e ks

(@ Graprical Wining. I Parameter Bxpiorer [ Fiash Memory [ Device Fanet I Terminal Wiring & WatchyRecipe =i Programemes | #0 0PC Scope =0 Toals Secure
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= 00 MadbushMaster
2 Slavel
22 Main

Create new chone file

5. For a third party slave (unsupported profile), select “UserDefined” from the
Parameter List drop-down and configure the register address, function
code, the data type and priority of data read/write.

| Protais vake ricarwd bom the sleve din
Transacton sisus

EPC3008 v. F4.10

Create new clone file
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6. To start cyclic communications to the slaves. Take the Modbus Master
device out of Config mode and set the Online parameter for each of the
slaves.
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7. The data read and write status should succeed if the wiring, comms
configuration, slave configuration and data configuration are correct. The
PV read will be shown in the Data PV parameter.
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Data Configuration for Acyclic Data Writes

To configure data for Acyclic Data writes:
1. Place the Modbus Master device in Configuration mode.

Note: Cyclic communications to all slaves will stop in Configuration mode. We can
only set the slave online parameter in Operator mode.

2. For a supported slave profile select the slave and parameter to write to as
well as the value to write and then set the Priority to “Acyclic(3)”.

(T Graphical Wiring B Parameter Explorar [ Flash
& W COMSID255-EPCI00E

Sl dirca o i

Thar vaise 4o ba weitien 1o e e divece
Sned Py et i 1 it Al
steus

Create new cone file

3. To send a write request, set the “Send” parameter. The Status will go to
“Pending(13)” briefly before going to “Success” when the parameter has
been written. If the write has failed then the Status will show the reason for
the failure.

TEwserphen.
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| Tha waiue to ba writien o e slewe deace
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4. For an unsupported slave profile (Third party) select the slave, select
“UserDefined” from the Parameter List drop-down and configure the
register address, function code (must be a write), the data type, the value
to write and then set the Priority to “Acyclic(3)”.
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Level 2 EPCI008 v. F4.10 i Wining Editor

5. To send a write request, set the “Send” parameter. The Status will go to
“Pending(13)” briefly before going to “Success” when the parameter has
been written. If the write has failed then the Status will show the reason for

the failure.
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@2 Data thype of the datn baeng rend/witen IWT REALM *
i Finquency st which the deta |s medjwiten 138 Anycic (1) -
=35
- 3 Data i
»E6
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@8
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B s a m
NewFile OpenFile Load Save

File| Device  Explorer  View  Options  Window  Help

Accessing Modbus Master Data from Modbus Indirection Table

To allow efficient reads from and writes to Modbus Master data, CommsTab Function
Block can be used to map Modbus Master data into a contiguous block of Modbus
addresses in the range:

15360(0x3C00) to 15615(0x3CFF)

1. Modbus Master data can be auto-configured to be accessible from the
Modbus Indirection table by placing the Modbus Master device into
Configuration mode and setting the UseCommsTable parameter from any
one of the slave configuration window and then taking the Modbus Master
device out of Configuration mode to initialize the CommsTab Function
Block settings.

: i
Atd  Remove || Access m'}m

| @0 Graphical Wiring I Parameter Explorer IR Flash Memary [ Device Panel B Terminal Wiring 3 Watch/Recipe 2 Programemer | #% OPC Scope =2 iTools Seasre

& COMSID255-EPCI0E

3 e Tmnmlulﬂm_lﬂlﬂlﬂﬂ

Mgh proaty rmis in seconds

# LowPromy Lovw ety 1ste in seconds
o UseCommaTotie  Line Comes indewchon Table

| Mot Mt St Main - 31 pormeatars

Level 2 (Engineer)  EPCI008 v, FA.10

SIS DTS Expontt 1S VW = Oetok S i = i

2. In Operator mode, the CommsTab Function Block should how show every
configured Modbus Master data. The user can then change Native,
ReadOnly and Minutes parameters from default to configure how the data
is presented from the Modbus indirection table.

& &

" | B Q.
Prinit 3 Add  Remove

.rmfh

(T Graphical Wiring B Parameter Bxplorar [ 71 I Terminal Wiring &3 Watch/Recipe 24 Programeer | #8 OPC Scope =0 iToals Seoure

- oo | @

T Ve esdFiom

A0S
b 4177724161 ModbusMasier 1 Dnin £V
b bimger ()=

T YT
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3. Screenshots below show Modbus Master data auto-configured to appear
at the Modbus Indirection table and the values read by a 3rd party Modbus
Master from our Modbus Master device:

Third party Modbus TCP

Modbus Master device

Master read data data
0x0686 16.70
OxOD7A 34.50
0x1630 56.80
File  Device  Explorer  View  Options  ‘Window  Help
& » El L] & % & x L s U] [ |
Newfile Openfe Lload  Save Print Scan  Add  Remove | Access  Views | Info
(B Graphical Wiring ) Parameter Explorer [ Frash Memory [l Device Panet [l Terminal Wiring 53 WatchyRecipe 2 Programmer | ¥ OPC Scope =0 iTools Secure
WCOMSID255-EPCH008. [ ] EPC3008 Exploser 1 ElErs]
Rl -
Man | Data
L /[ THama [Dascription [ Adder Valua| Weed From
23 Brewsa |4 Fnd| Dmscnpton for s dan dem a8
== S=S i SiraDerice Slenvs derace 10 wie 63 Slove! 1) =
| + 5 ModbusMaster ] soaater 500 20 Loopey (4 *
« 20 Stavel P Procass vake meshd bom e slove din 364 1678
23 Main Sahuy Trensncson el T Succens () ~
| Sy 1| [ Prcoy Froquency st which the dota is roadjwitan 3260 Hign (T =
21 Main |
+ 23 Slaved | ModberMasii. | Date - § paramisers 14 hiddws)
23 Main
i v o+ v W] el
=T Ttiama Descopton | Addeess] Wlun | Wired From
as = Dasenpior ascripton for s dain Aem FIT 1] I |
SimveDevce Slove device 1o ue 388 Slavez 1)~
Qs Fammetedlist Paramater batior 8 specic 398 QessF (1) >,
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an Porometerlist  Porometar btk 0 1pechc simve device | 3323 UserDiined (100) ~
-8 14 || Lad Frocess vake mooned bom e simede 334 SeB0
@18 | W Transachon siahus iR Succasa ) *
s | s S s 5 o
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t., Eurotherm iTools MODBUS/TCP Comms Testing Utili - M
—

l —Test Setup —Performanc — Transmit M
TER Hasthame Wl Cument Latency 513391 ms Idme‘r-messagde FF 0330 000006 DD BA -
pee elay cause
HIEENE ZEE— Awverage Latency 62634 ms by processing
Timeout (ms) 1500 e i R
eodrmurm Laten ms ¥
Start Address: 16616 = DL
MODBUS Block Size: |6 Minirmum Latency 1.2688 ms ~PRieceive Messag
hiax Rate Interval (ms): |0 Bandhwidlth 952.359 bytes/second FFO30C06 86600000 7A80001630800035 -~
63
Use Eurotherm MODELIS Function codes 1047107 [5i P Esaeult
Perform YWyrite Test (Pead Testif unchecked) - Total Caunt Fercentage (%) -
Successful Comms 51455 999728
Werify Wriles - B e
Stop of Yerity Fail [T || Timeouts Erors 14 0.0272008 7
Log All Latency Times r Checksum Enors 0 0
Fieopen Sockets On Each Transaction :: e I 0 i
Dirty Close TCP Socket
‘Write Failures 1] 0
Mumber Of Threads Empty Messages 1] 0
| 25136745 #1:R% -
Hacikessage Enol- Rl U 251357:45: #1:Timeout Eror
\Writa Varity Read Errars 1 0 2613:67:47: #1: T FF 03 3D 00 00 06 DD BA
2613:57:47: #1:RX
Total Messages 51469 000:05:24 2513:57:47 #1:Timeout Errar
, 2513:57:48: #1: T FF 03 30 00 00 06 DD BA
Timeout Total Socket Connects 15 2613:57:48: #1-Rx
Connect Failure 2513:67:48: #1:Timeout Error E‘
-
e | « )
Stop Test Clear results | Exit |
e — ———— = —~—

Note: There are 32 parameters available for configuration in the CommsTab
Function Block, one for each Modbus Master data. It is left to the user to partition the
Modbus Indirection table for reads and writes for efficient data access.
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Comms Indirection Table

EPC3000 controllers make a fixed set of parameters available over digital
communications using Modbus addresses. This is known as the SCADA Table. The
SCADA Modbus address area is 0 to 15615 (Ox3CFF).

Commstab function block allows a Source parameter value to be

available(read/write) from a Destination Modbus address.

The following parameters however cannot be set as a Destination Modbus address:

Instrument Number

Instrument Type

Instrument Firmware Version

Company ID

Feature Security Words

The following contiguous Modbus addresses have been reserved for use by the
Commestab function block. By default the addresses have no associated parameters:

Modbus Range (Decimal)

Modbus Range (Hex)

15360 to 15615

3CO00 to 3CFF
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Fieldbus IO Gateway

The EPC3000 controller contains a large number of parameters and some protocols,
such as EtherNet/IP, need a way of configuring a few selected parameters to
exchange Input and Output data across a network. The Fieldbus 1/O tool available in
iTools allows the configuration of an Input and Output table definition which can be
used by the relevant protocol for I/O communications.

Select the 'Fieldbus I/O Gateway' tool from the lower toolbar, and an editor screen
will appear similar to that shown below:

| +4a
Input Definition | Qutput Definitian
[Narme ['ired From [ -
& Inputd Loop Main P
& Inputd2 Loop MainWarkingSP
& Inputd3 Loop MainWarkingOutput
& Inputdd ALTPY 3
& Inputds AlTPYStatus
& Inputlé AlZPY
& Inputd? AlL2 PYStatus
& Inputda Alarm.].Output
& Input3 Alarm.2. Output
& Inputi 0 Alarm. 3. Output
& Inputl 1 Alarm. 4. Output
& Inputi 2 Alarm.5. Output
& Input1 3 Alarm.b.Output
& Inputi 4 Frogrammer.Run.Mode
& Inputi s Frogrammer.Run.ProgramTimelLeft
& Inputl & Frogrammer.Run.SegmentTimelLeft
& Inputt 7 (not wired)
& Input1 (not wired)
& Input 9 (not wired)
& Input20 (not wired)
& Input21 (hot wired) &

By default, the Input and Output Definition tables are configured with the most
frequently used parameters.

There are two tabs within the editor, one for the definition of Inputs, and the other for
Outputs. 'Inputs’ are values read from the EPC3000 controller and sent to the
EtherNet/IP scanner (master), for example, alarm status information or measured
values, i.e. they are readable values.

Note: The Input and Output buffer should not be empty. At least one parameter
should be selected so the data cyclic exchange functions correctly.

'‘Outputs’ are values received from the master and are written to the controller, for
example, setpoints written from the master to the controller. Input and Output
parameter values are read and written cyclically. The frequency of the 1/O data
exchange is determined by the Requested Packet Interval (RPI) which is set by the
EtherNet/IP master.
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The EPC3000 controller EtherNet/IP adapter (slave) supports an RPI range from 50 -
3200 milliseconds. The procedure for selecting and replacing variables is the same
for both input and output tabs. Double click the row to be edited in the input or output
table and select the variable to assign to it. A pop-up provides a browser from which
a list of parameters can be selected. Double click the parameter to assign it to the
selected row. Note that you should assign inputs and outputs contiguously, as a 'not
wired' entry will terminate the list even if there are assignments following it.

| +4a
Input Definition | Cutput Definition

[Narme ['ired From [
& Outputd Loop Main TargetSP 3
# Outputd2 Loop MainAutaMan 3
# Outputd3 Loop. Qutput ManualOF
# Outputd4 Frogrammer.Setup.Run
# Outputds Frogrammer.Setup.Hold
& Outputls Frogrammer.Setup Reset
& Outputd? Loop Autotune AutotuneEnable
# Outputda (not wired)
# Outputd (not wired)
& Outputi 0 (not wired)
& Dutputl 1 (hot wired) &

When the definition tables are populated with the variables required, note how many
‘wired' entries are included in the input and output areas as this will be needed when
setting up the EtherNet/IP scanner (master). Input and Output Parameters are 16 bits
(2 bytes) each. In the example above, there are 16 input parameters (32 bytes) and 7
output parameters (14 bytes), so a total of 46 bytes of data. Make a note of this
number, as it is required when setting the 1/0 length when configuring the EtherNet/IP
scanner (master). Note that 32-bit float and 32-bit time parameters can also be
configured on the Input and Output tables by adding the same parameter in
consecutive rows.

Note: All the parameters in the Input table are assumed to be readable and Output
table writeable. If going through the Input/Output tables during I1/0O messaging a
parameter is not readable/writeable, the read/write aborts. Read parameter values
are sent along with 0 values for parameters that were not read. If the table read or
write is aborted, the EtherneNet/IP diagnostic parameter
Comms>Option>EtherNetIP>EIP_ModuleStatus will show a value of
ErrorDetected(3).

Once the changes have been made to the Input and Output definitions, they must be
downloaded to the EPC3000 controller.

This is done with the button on the top left of the Fieldbus I/O Gateway Editor marked

h 2

Note: iTools can place the EPC3000 controller in and out of Configuration mode
while downloading Fieldbus I/O Gateway changes.
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Input Linearization (LIN16)

The linearization block converts an analog input into an analog output through a
user-defined table. This linearization table consists of a series of 16 points defined by
input breakpoints (Inl to In16) and output values (Outl to Outl6). In other words, the
linearization block implements a piecewise linear curve (a connected sequence of
line segments) defined by a series of input coordinates (In1 to In16) and associated
output coordinates (Outl to Out16).

Two of the most typical applications for the LIN16 function block are:
1. Custom linearization of a sensor input

2. Adjustment of the process variable to account for differences introduced by the
overall measurement system or to derive a different process variable.

Custom Linearization

This application allows the user to create their own linearization table.

In the following example the LIN16 block is placed between the Loop block and an
Analog Input set to linear and Linearization Type to mV, V, mA, Ohms, etc. In the
following example the Al block is set to mV.

Loop
Al PID (2)
Off (0)
m @ - - - 10 0P3
SensorBreakOutput Lin161 Main.AutoMan Main.Mode
P—n outb————3{MainpPV IMain.WarkingSP TPO(11)
PVStatus Status Main.IntBal Output. Ch10Qutput——-= PV Output
1] El: |mE|a|—j—Setp0int.SF'Seled la} El ]
—_— E El: Setpoint.SP1
H T Setpoint5P2
Units = mV (3) i Setpoint PSPSelect
1 Setpoint PSP
r— Output ManualoP
Units = C_F_K_Temp (1)
3 {

The following graph shows a typically increasing linearization curve. The decision of
the actual number of points depends of the required accuracy in converting the input
electrical signal into the required output value: the higher the number of points, the
higher accuracy can be obtained; conversely a lower number of points requires less
time to configure the function block. If less than 16 points are used, set the
'NumPoints' parameter to the required number. Points not selected will then be
ignored, the curve will continue in a straight line fit to the levels set in 'OutHighLimit'
or 'OutLowLimit' and the 'CurveForm' output will be ‘'Increasing'.
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Example 1:

Custom Linearization - Increasing Curve

OutHighLimit

Out6=250

Out5=150

Out4=0

Out [deg]

Out3=-100

Out2=-200

Out1=-250

OutLowLimit 4/

1 1 1
P‘Q P9 & 90 fo@ 59 In [mV]

To Setup the Parameters

1. Setthe appropriate Fallback type and value, Output units and resolution (editable
only in Config mode); Units and resolution of the input and the input breakpoints
will be derived by the source wired to 'In'.

2. Set the ‘OutHighLimit’ and ‘OutLowLimit’ to restrict the output of the linearization
curve. The ‘OutHighLimit’ must be greater than the ‘OutLowLimit’.

3. Set the 'NumPoints' (6 in this example) to the required number of points for the
linearization table. This is an important and required step and the effects of
skipping it are reported in the Example 2.

4. Enter values of the first Input breakpoint ‘In1’ and Output value ‘Outl’ .
5. Continue with the remaining Input breakpoints and Output values.

6. Wire the ‘IntBal’ parameter to the ‘Loop.Main.IntBal’ parameter. This prevents
any proportional or derivative kick in the controller output when any change
occurs in the LIN16 configuration parameters.

Points on the linearization curve can be derived from reference tables or can be
found by associating the measurements of an external reference (e.g. temperature in
degrees Celsius) to the Al electrical readings (e.g. mV or mA).

The iTools view reproduced below shows how the parameters are set up in LIN block
1 for the above example. The list corresponds to the parameters shown on the
controller HMI, see section "Linearization Block Parameters" on page 205.
Parameter help is also available by right clicking the parameter in the iTools list.
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M did | =
1 2
[Narme | Description [sldress| Walue Wi
In Input Measurementta Linearize 3075 0.00]
Out Linearization Fesult 3076 0.00
Status Status of the Block 3077 Good (0) ~
CurveForm Linearization Tahle Curve Faorm 3074 Increasing (1) ~
# Units Output Units 3072 Maone (0) =
# Resolution Output Resolution 3073 HE
# FallbackType Fallback Type 3078 ClipBad (0 ~
# Fallbackvalue Fallback Value 3079 0.0a
IntBal Integral Balance request 3084 Mo (i)~ =
# OutLowLirnit Output Low Limit 3080 -300.00
& OutHighLirmit Output High Lirmnit 3081 300.00
& NurnPuoints MNumber of Selected Points 3ngz2 B
& EditPaint Ingert or Delete Paint 3083 0
& In1 Input Point 1 3085 -6.40
& Outl Output Point 1 3086 -250.00
&£ In2 Input Point 2 3087 -5.49
&£ out? Output Point 2 3088 -200.00
& In3 Input Point 3 3089 -3.50
&£ 0ut3 Output Point 3 3090 -100.00
# In4 Input Point 4 309 0.00
& 0utd Output Point 4 3092 0.00
& In5 Input Point & 3093 610
& 0uts Output Point & 3094 150.00
& Ink Input Point B 3095 1010
&£ Outs Output Point B 3096 250.00
In? Input Point 7 3097 0.00
Qut? COutput Point 7 3098 0.00
Ing Input Point & 3099 0.00

The function block will automatically skip points that do not follow strictly
monotonically increasing order of the 'In' coordinates. If at least one point has been
skipped the '‘CurveForm' parameter will show 'SkippedPoints'. If no valid interval is
found the 'CurveForm' parameter will show 'NoForm' and the Fallback strategy will be
applied. Other conditions when the Fallback strategy is applied are input source bad
status (e.g. sensor break or sensor over-range) and calculated LIN16 output
over-range (i.e. less than OutLowLimit or greater than InHighLimit).

362

HAO032842ENG Issue 5



Input Linearization (LIN16)

EPC3016, EPC3008, EPC3004

Example 2: Custom Linearization - Skipped Points Curve

If points defaulted to zero have not been disabled, by reducing ‘NumPaoints', - AND
assuming that at least one of the previous input breakpoints is positive (see the curve
below) - then those points will be automatically skipped. The output characteristics
will be the same as those obtained by disabling the points defaulted to zero but the
'‘CurveForm' will be 'SkippedPoints'.

OutHighLimit

Out5=16

Out4=8

Out [deq]

Out3=2

Out2=1.5
Outl=-3
OutLowLimit

1
oo v N PN P N In [mV]
S Q > % 0
NS Q& NS & S N

N4

In1 to In5 will be used. In6 to In16 will be ignored. ‘CurveForm’ will be ‘SkippedPoints’
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However, when the 'CurveForm' parameter is 'SkippedPoints' (because the number
of points 'NumPoints' has not been reduced to the required set) it is not guaranteed
that the output characteristics will be increasing or decreasing. In fact, for example, if
the input breakpoints are all negative and the final points are zero, then the first
"zero" point will be included in the characteristics - see the following picture.
Therefore, always set 'NumPoints' to the required value in order to get the expected
sensor linearization curve type - increasing, decreasing or free form.

OutHighLimit

Out5=16

Out [deq]

Out4=8

Out3=2
Out6,...,0ut16=-0 Q
Out2=-1.5
Outl=-3
OutLowLimit

o) > % % N D In [mV]
> o S
& & N N

o
N
In1 to In5 will be used as well as In6, possibly resulting in a not expected curve.

In7, ..., In16 will be ignored. CurveForm will be SkippedPoints.

364 HAO032842ENG Issue 5



Input Linearization (LIN16) EPC3016, EPC3008, EPC3004

Example 3: Custom Linearization - Decreasing Curve
The curve may also be a decreasing form as shown below.

OutHighLimit
Out1=20

Out2=0

Out3=-20

Out [deg]

Out4=-30

Out5=-40

Out6=-50
OutLowLimit

1

1
A 5 //Q;\’lf In [Ohms]

\ﬁ\b‘ \<€> &

The procedure to setup the parameters is the same as in the previous example.

B8 <Untitled 2> - Function Block View (Lin16 1) [ E =]
| Function Block: Lin161 —a
| Mame | Description | Address| Walug| .
In Input Measurement to Linearize 3075 180.00
Out Linearization Result e iy
Statuz Statuz of the Block 3077 Good [0] =
CurveForm Linearization Table Curve Form 3074 Decreasing [2] =
LUnits Olutput Units 3072 C_F_K_Temp (1] =
Fiesolution Output Resolution 3073 w1
FallbackType | Fallback Type 3078 ClipBad [0] =
Fallbackifalue | Fallback Value 3073 0.00
IntEal Integral Balance request 3084 Mo (0] =
A7 OutLowLimit Clutput Love Limit 3080 -53.00
A OuHighLirit | Output High Limit 3081 25.00
A7 MumPoints Mumber of Selected Points 3082 B |E
A7 EditPaint Inzert or Delete Point 3083 0
& I Input Paint 1 3085 1200
A& ou Output Paint 1 3086 20,00
& n2 Input Point 2 3087 40,00
A ouz Output Point 2 3088 0.00
& n3 Input Point 3 3089 97.00
A ou3 Output Point 3 3090 -20.00
& Ind Input Point 4 3091 177.00
A2 Ourd Output Point 4 3092 -30.00
& \n5 Input Point 5 3093 337.00
A 0us Output Point 5 3094 -40.00
& \nk Input Point & 3095 E72.00
A2 Ouk Output Point & 3096 -50.00
In? Input Paoint 7 3097 0.00
Out? Output Point 7 3098 0.00
Ing Input Point & 3099 0.00
Outd Output Point 8 3100 0.00
(] Input Point 9 3m 0.00
Ot Output Point 9 0z 0.00
In10 Input Point 10 03 0.00
Outl0 Outout Paint 10 304 ooo T
1] 1 ¢
Lin16.1 - 45 parameters
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Adjustment of the Process Variable

This application allows the user to compensate for known inaccuracies introduced by
the overall measurement system. This not only includes the sensor but also the
overall measurement chain. Furthermore, this can also be used to derive a different
process variable, for instance, a temperature measured in a different place from
where the actual sensor is positioned. The adjustment is made directly on the value,
and in the units, of the process variable measured by the controller.

The process variable can be adjusted in different operating conditions (e.g. different
temperatures), by using the LIN16 multiple point adjustment curve: this extends the

simple PV Offset feature present in the Al block, which just adds or subtracts a single
value to the measured PV in all operating conditions.

Loop
Al PID (2)
Thermocouple (0) _ : Off (D) : O
SensorBreakOutput Lin16 1 Main.AutoMan Main.Mode
PV In out Main.PV Main.WorkingSP TPO (11}
PVStatus Status Main IntBal Output. Ch10utput————= PV Output
1] El3 |mE|a|ISetpmntSF'Seled 4] 3
- E E Setpoint.SP1
\ T Setpoint.SP2
. : Setpoint PSPSelect
Cutput.ManualOP
it

Two alternative configurations can be used:

In the first case the LIN16 table contains the process variable values ‘In1’ to ‘In16’,
measured by the controller, and the reference values, ‘Outl’ to ‘Outl6’, measured by
an external reference.

An example is shown below. The same setup procedure detailed before also applies
here apart from the different configuration of the Al block. As shown in the graph and
in the wiring diagram, the units of both the input and the output of LIN16 are absolute
temperatures.

OutHighLimit
Out7=51

Out6=44

Out5=29

Out [deq]

Out4=17

out3=13 f?/

Out2=2

Outl=-12

OutLowLimit

1 1
» ARV I Y X Inldeg]
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In the second case, for the same application, the LIN16 table stores the offsets
between the process variable values measured in the controller and a Math block, set
to Add, placed between the Analog Input (Al) and the Loop block. The adjustment is
made by adding the offset calculated by the LIN16 block to the measured process
variable. In the case of temperature adjustment (and differently from the previous
case) the output units of LIN16 should be set to relative temperature. This is in order
to select the correct conversion equation when a temperature units change is applied
to the offsets (e.g. from degrees Celsius to Fahrenheit).

Units = C_F_K_Temp (1)

: Loop
Al : PID (2)
Thermocouple (0} Math2 1 : Off (0) : T
SensorBreakOutput Add (1) Main.AutoMan Main Mode
PV " Outl—- Main PV Main WorkingSP TPO (11)
PVStatus In2 Main.IntBal Qutput Ch1Qutput———={PV  Output
1| N o Setpoint.SPSelect B £l
- F— Setpoint.5P1
: Setpoint.SP2
_ SelpointPSPSelect
Lin16 1 .
Setpoint PSP
In o ?“t Output ManualoP
atus
IntBal E u

B O

|Units = RelTemperature (24-)|

Because offsets do not follow in general a continuously increasing or decreasing
trend, then the ‘CurveForm’ parameter will be ‘FreeForm’, ‘Increasing’ or
‘Decreasing’ depending on their values: see the following graph as an example of a
free form offset curve.
OutHighLimit
Out6=4

Out3=3

Out2=2

Out [deg]

Out7=1 Q

Out5=-1

Outl=-2

Out4=-3

OutLowLimit

N D /,\/Q //qp /,50 //bg /\,po In [deg]
\(\(o &

Both the two above mentioned configurations provide the control Loop function block
with the same adjusted PV. The values are reported in table for the two examples.
The high values of the offsets are only to accentuate in the pictures the action of the
adjustment.
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Input Output values: Alternative output values:
Breakpoints | absolute temperature relative temperature

-10 deg -12 deg -2 deg

0 deg 2 deg 2 deg

10 deg 13 deg 3 deg

20 deg 17 deg -3 deg

30 deg 29 deg -1 deg

40 deg 44 deg 4 deg

50 deg 51 deg 1 deg
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User Calibration

The controller is calibrated during manufacture using traceable standards for every
input range. It is, therefore, not necessary to calibrate the controller when changing
ranges. Furthermore, the use of a continuous automatic zero correction of the input
ensures that the calibration of the instrument is optimized during normal operation.

To comply with statutory procedures such as the Heat Treatment Specification
AMS2750, the calibration of the instrument can be verified and re-calibrated if
considered necessary in accordance with the instructions given in this chapter.

For example AMS2750 states:- "Instructions for calibration and recalibration of "field
test instrumentation” and "control monitoring and recording instrumentation” as
defined by the NADCAP Aerospace Material Specification for pyrometry AMS2750E
clause 3.3.1 (3.2.5.3 and sub clauses)" Including Instruction for the application and
removal of offsets defined in clause 3.2.4.

User calibration allows the controller to be calibrated at any part of its range (not just
span and zero) or to allow for fixed known measuring offsets such as sensor
tolerances.

Note: The RSP option module in the EPC3016 can only be calibrated at high and
low points (4mA, 20mA, 0V, 10V) due to backwards compatibility. Calibrating at other
values may be unsuccessful, causing the RSP module to revert to Factory
Calibration.

Factory calibration is stored within the controller and can be returned to at any time.

In some cases it is only required to calibrate the controller itself, however, it is often
necessary to compensate for tolerances in the sensor and its connections as well.
This is particularly true for temperature measurement which uses, typically,
thermocouple or PRT sensors. In the latter case this may be done using an ice cell or
hot bath or dry block calibrator. The different methods are described in the following
sections

Controller only Calibration

To Calibrate the Analog Input

This can be done through the HMI or using iTools. The following points should be
observed:

* Place the controller into Operator Level 3 (or Configuration level).
¢ Allow at least 10 minutes for the controller to settle after switching on.

¢ Connect the input of the controller to a millivolt source. If the controller is
configured for thermocouple ensure that the millivolt source is set to the correct
CJC compensation for the thermocouple in use and that the correct
compensating cable is used.

¢ |fthe input to be calibrated is mV, mA or volts the measurement will be linear mV,
mA or volts. If it is configured for thermocouple or RTD the measurement will be
in degrees in accordance with the instrument configuration.
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Using iTools

Open the Instrument list and select the Cal tab.

(#) 8P com11.10255-EPC30| | | [ COM111D255-EPC3004 - Parameter Explorer (Instrument) = E
PR o
< i . v ||| [info [ HMI | Security | Diagnostics | Madules | Enables | Fcal | Cal |
23 Browse | O Find [Marme | Description [.ddress| Yalue|
I*@_lnl____: Z D User calibration identifi 1152 Al -
» 43 Instrument e Status User calibration status | 1153 Factary (0) ~
>0 A1 | # Mode User calibration mode | 1154 Idle (0]
b Ea 10
b B cT
» {1 Zirconia Instrument.Cal - 3 parameters (1 hidden)
b {23 Loop - - =

Status will show ‘Factory’ if user calibration has not been carried out before.

To Start User Calibration

Click the ‘Mode’ parameter and select ‘Start’.

B COMI1.1D255-EPC3004 - Parameter Explorer {Instrument)
&= - b v | — ] | -
[ Into ! Hidl ! Security ! Diagnostics | Modules | Enables i FCal | Cal |

=N Hoh )
~{a

[Name | Description [.ddress| alue|
# Mode User calibration mode 1154 Lowe (3) ™
# Calvalue User calibration walue 1155 0.00

:.In_str__ume_nt__Ca_I_ - 3 parameters (1 hidden) If

The Mode will change to 'Low’

1.

In ‘CalValue’ enter a value which represents the low reading required on the
controller display, in this case 0.00.

Set the mV source to 0.00mV. If the input is a thermocouple make sure that the
mV source is set to compensate for the type of thermocouple configured. It is not
necessary to calibrate for other thermocouple types.

In ‘Mode’ select ‘SetLow’. This will calibrate the controller to the selected input
mV (0.00). Discard will return to Factory calibration.

The ‘Mode’ will change to ‘High’

1.

In ‘CalValue’ enter a value which represents the high reading required on the
controller display, in this case 300.00

Set the mV source to the correct input level. If the input is a thermocouple this will
be the mV equivalent to 300.00°C. It is not necessary to calibrate for other
thermocouple types.

In ‘Mode’ select ‘SetHigh'. This will calibrate the controller to the selected input
mV. Discard will return to Factory calibration.
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The ‘Status’ and ‘Mode’ will show ‘Adjusted’ which indicates that the controller has
been calibrated by the user.

5 COMI11.1D255-EPC3004 - Parameter Explorer (Instrument) ==
& v = - @ @ 4
[infa [ HMI | Security | Disgnostics | Modules | Enahles [ Feal | Cal L__
[Name | Description |.ddress| Walue|
£ 1D User calibration identifi 1152 Al -
Status User calibration status 1153 Adjusted (1) ~
# Mode User calibration mode | 1154 Adjusted () -
] b

Instrument.Cal - 4 parameters

It may be found useful to open the All browser list when carrying out the calibration
since the PV can be read directly during the calibration procedure. This also allows
the input measurement settling to be viewed during the calibration process.

Note: If, at the end of a calibration process, the calibration has been unsuccessful
the Status will return to Factory and the Mode will show ‘Unsuccessful’ (L.5LC)

To Return to Factory Calibration

In ‘Mode’ drop down select ‘Discard’.
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Two Point Offset

A two point offset enables the controller display to be offset by different amounts at
the low end of the scale and at the high end of the scale. The basic calibration of the
controller is unaffected but the two point offset provides a compensation for sensor or
inter-connection errors. The diagrams below show that a line is drawn between the
low and high offsets values. Any readings above and below the calibration points will
be an extension of this line. For this reason it is good practice to calibrate with the
two points as far apart as possible.

Display
reading

High offset
Factory
calibration

Low offset

. Electrical input

The procedure is exactly the same as shown in the previous section. For the
minimum input set the ‘CalValue’ to the reading required on the controller display as
shown in the Low offset in the diagram above.

Similarly, for the maximum input set the ‘CalValue’ to the reading required on the
controller display as shown in the High offset in the above diagram.

Note: A ‘PvOffset’ parameter is available in the Analog Input list which provides a
fixed value to be added to or subtracted from the process variable. This is not part of
the User Calibration procedure but applies a single offset over the full display range
of the controller and can be adjusted in Level 3. It has the effect of moving the curve
up a down about a central point as shown in the example below:-

Display
reading
Jﬁ Factory

calibration

TFixed offset

+ Electrical input
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Using the Controller HMI

The procedure is the same as using iTools. Observe the precautions listed in "To
Calibrate the Analog Input" on page 369.

The example below shows a step by step procedure using the controller HMI. In this
example a two point offset is applied

Operation

Action

Display

Notes

In Level 3 or
Configuration
level select the
Instrument List

then CAL SLIST

Select the Analog
input AL.1

1. Press to until the

Mode parameter is
displayed

If the MODE shows 'AdJ.d’
(adjusted) select 'diSC’
(discard). This returns the
controller to Factory
Calibration.

Select Start

2. Press or to

select

The display will change to Lo

Set the mV source to the input value representing the required offset. In

this example +1.80mV

Enter the value of
the reading
required on the
controller display
for an input of
1.80mV

3. Press to scroll to

CAAL

4. Press or to

enter the value

IXAw]}
Vo

In this example the controller
display will read 0.00 for an
input of +1.80 mV

Scroll back to Lo

5. Press Scroll back to
Lo

6. Press or to
SEt.L

The low calibration point will
be entered and the display will
change to Hi

Set the mV source to 17.327. This is the offset value (+1.00mv) at which a type J thermocouple is

required to read 300.0 (in this example).

Enter the value of
the reading
required on the
controller display
for an input of
17.327mV.

7. Press to scroll to
CyAL

8. Press or to

enter the value

[

300.0

1
vrie

The display will read 300.00C
for an input of 17.327mv (an
offset of +1.000 mV)

Scroll back to Hi

9. Press Scroll back to
Hi

10. Press or to
SEt.H

The high calibration will be
entered and the display will
changeAdJ.d. showing that the
controller has been calibrated
by the user

Add.d

MITTTIC
[RLLS T]

To return to Factory calibration select diSc (discard) in place of Adj.d.
If the calibration is unsuccessful the controller will revert to Factory Cal.
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Calibration using a Dry Block or Equivalent

A dry block, ice cell or hot bath are heated or cooled to a specific temperature and
accurately maintained at that temperature. Calibration is a comparison between two
devices. The first device is the unit to be calibrated, often called the unit under test.
The second device is the standard, which has a known accuracy. Using the standard
as a guide, the unit under test is adjusted until both units display the same results
while exposed to the same temperature. Using this method the tolerance of the
temperature sensor, CJC, etc is included in the calibration.

The procedure is essentially the same as that already described but the millivolt
source is replaced by the temperature sensor under test.
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To Calibrate a Voltage or Current Analog Output

Using the Controller HMI

The procedure is generally the same as for the Analog input except it requires the
output to be connected to a voltage or current meter.

In this example the output to be calibrated is OP2.

Voltmeter
2A @I @ (or
= Copper cables
2B @D @ ammeter)
Controller
Operation Action Display Notes

In Level 3 or
Configuration level
select the Instrument
List then AL SLIGT

Select the Analog
output dC.1 (2 or 3) 1.

Press until the

Mode parameter is
displayed

If MODE shows ‘AdJ.d’
(adjusted) select ‘diSC’
(discard). This returns the
controller to Factory Cal.

Select Start

Press or

to select

MITITIC
[N

The display will change to Lo

Lo

MITTTIC
IR

Read the DC output on the meter. For a voltage output, this should read 2.00 volts. (For a mA output this
should read 4.00mA). If, for example, the voltage reading is 1.90V, enter this value - the instrument
works out the difference as part of the calibration process.

Enter the meter
reading, e.g. 1.9V 3.

Press to scroll

to C/AL

Press or

to enter the value

In this example the user
calibrated output will output 2V
instead of 1.9V

Scroll back to Lo

Press Scroll
back to Lo

Press or

to SEt.L

The low calibration point will
be entered and the display will
change to Hi

parameter as shown below.

As above read the DC output on the meter. For a voltage output, this should read 10.00 volts. (For a mA
output this should read 20.00mA). If the voltage reading is 9.80V, enter this value into the C.VAL

Enter the meter
reading e.g. 9.80V 7.

Press to scroll

to CAAL

Press or

In this example the user
calibrated output will output
10V instead of 9.8V

8.
to enter the value
Scroll back to Hi The high calibration will be
9. Press Scroll entered and the display will
back to Hi changeAdJ.d.
10. Pressor Hd.l'd
to SEt.Hi MOTE

To return to Factory calibration select diSc (discard) in place of Adj.d.
If the calibration is unsuccessful the controller will revert to Factory Cal.
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Using iTools

Open the Instrument list and select the Cal tab.

Assuming that user calibration has not been carried out before the Status will show

Factory.

In ‘Mode’ select ‘Start’. The Mode parameter will change to ‘Low’.

BEH COMI1.1D255-EPC3004 - Parameter Explorer (Instrurment) [=] @
& v o= v | i @ =
| Security | Diagnostics [ Modules | Enables [ Fcal | Cal | !
[ Name | Description |.ddress| Walue|
1] User calibration identt 1152 DCOP2 (3) ~
Status User calibration status 1153 Factony (07 ~
# Mode User calibration mode 1154 Lo (3) ™
# Calvalue User calibration walue, 1155 0.01
isUnsuccessful |ls unsuccessful status 1156 0
hModeHi kode limit high 1157 5
Modelo Mode limit low 1158 3

1. Read the DC output on the meter. For a voltage output, this should read 2.00
volts. (For a mA output this should read 4.00mA). If the voltage reading is 1.90V,
enter this value, into the C.VAL parameter as shown below.

B COML1.1D255-EPC3004 - Parameter Explorer (Instrument.C...| = |[ & |3

= ,|5:J| e
|Mame | Description [.ddress| Walug|
D User calibration identifi 1152 DCOFZ (3) -
Status User calibration status | 1153 Factary (07 ~

# Node User calibration mode 1154 Lowe (37 ™

# Calvalue | User calibration value 1155 140
islUnsuccess |s unsuccessful status 1156 0
ModeHi Mode lirmit high 1157 5
Modelo hode limit low 1158 3

Instrument.Cal - 7 parameters

2. Change ‘Mode’ to ‘SetLo’. The new cal value will be stored and the ‘Mode’ will

change to ‘High'.

Repeat Step 1 above for the High Calibration point entering the required meter
reading for the high calibration point.

The ‘Mode’ parameter will now show ‘Adjusted’ signifying that calibration has been

adjusted by the user.
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To Calibrate the Current Transformer

The procedure is similar to the calibration of the Analog Input as described in section
"Using iTools" on page 370.

It is recommended to use a DC current source connected as shown in the diagram.
That is the +ve terminal of the source connected to ‘C’ and the -ve terminal of the
source to ‘CT".

DC Current Source

cT G -

Copper cables

c B0 &+

——]

Controller

1. Connect a current source to the current transformer terminals C and CT

2. Inthe ‘Instrument Cal’ list. setthe ID to CT

5 COMI1.1D255-EPC3004 - Parameter Explorer (Instrument.Cal) | .= [ =

@ - = | E i

[ [Name | Description |.ddress| Walue |
18] User calibration identifi 1152 EELS
Status User calibration status 1153 Factory (0) ~
# Mode User calibration mode 1154 Lowe (3) ™
# Calvalue User calibration walue 1155 0.00
isUnsuccess |s unsuccessful status 1156 0
hModeHi hode limit high 1157 B
Modelo Mode limit low 1158 3

;_Instrl_.lm_ent_CaI - 7 parameters

Adjust the ‘Mode’ parameter to ‘Low’.
Inject a current from the current source, for example, 35mA.
Enter 35.00 into the ‘CalValue’ parameter

Adjust the ‘Mode’ parameter to ‘SetLow’.

N o g &~ w

The CT low calibration point will be stored and the ‘Mode’ parameter will change
to ‘High’

©

Inject a current from the current source, for example, 70mA.
9. Enter 70.00 into the ‘CalValue’ parameter
10. Adjust the ‘Mode’ parameter to ‘SetHigh'.

11. On successful calibration the ‘Mode’ parameter will change to ‘Adjusted’ as in the
previous examples.
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Notification Messages

Notification messages indicate specific conditions within the controller or connected
devices.

The following messages can be displayed depending upon value, notifications, or
standby conditions:

Note: Scrolling messages can be customized using iTools, (see "User Defined
Messages" on page 235) so they may not be identical to those shown in the table

below.

Mnemonic |Scrolling Message Description of notification / unexpected condition |Possible Solutions

HHHH Parameter value is greater than the maximum display
limit

LLLL Parameter value less than the minimum display limit

Sbrk INPUT SENSOR BROKEN If the sensor becomes open circuit a message in the | Typical reasons for this
upper display which alternates between Sbrk and alarm may be caused by the
bAd. The controller will be placed into Manual mode. |connections between the
The lower display will scroll the message ‘Input instrument and the sensor
Sensor Broken'. This message can be customized becoming disconnected or a
using iTools. detected break of the sensor
The actual message is defined in default message itself.
table. Change the sensor and
The Sensor Break Output parameter can be wired to a | check the wiring and
process alarm to provide latching strategies. connections.

S5ITL INPUT SENGOR OUT OF | Asensor is out of range. Reconfigure the Range High

RANGE If the PV input value rises above 5% of the input parameter in the Analog

orng range, alarm messages will be shown. Input list in accordance with
O.RNG (over range in green) will alternate with the application requirements.
S.RNG (sensor out of range in red) and the controller
will be put into Manual mode.
A scrolling message, as defined in default message
table, will also appear.

5L INPUT SENGOR OUT OF | Asensor is out of range. Reconfigure the Range Low

RANGE If the PV input value falls below 5% of the input range, | parameter in the Analog

ul NG alarm messages will be shown. Input list in accordance with
U.RNG (under range in green) will alternate with the application requirements.
S.RNG (sensor out of range in red) and the controller
will be put into Manual mode.
A scrolling message as defined in default message
table will also appear,.

EUTTE Control loop auto tune has timed out and did not Retry tune or clear by

complete.

entering and exiting
configuration level.

PLERSE SET COMMS The comms configuration password needs setting. Configure the

PHSSWORD VIR ITOOLS | Fixed comms and Option comms will have limited Instrument>Security>Comm
read/write access until the comms password has been | sPassword parameter using
configured. iTools.

Covms CONFIG PASSWORT | The instrument contains user comms (fixed and/or

EXPIRED option) and the 'Comms Config password' has expired

HMI LEVEL 2 LOCKED. HMI Level 2 access has been locked due to too many | Enter level 3 or config to

TOD MANY INCORRECT incorrect password entries. clear the lock, or wait for the

PRSSWORT ATTEMPTS timeout period to expire.

HMI LEVEL 3 LOCKETL HMI Level 3 access has been locked due to too many | Enter config level to clear the

TOO mMANY INCORRECT incorrect password entries. lock, or wait for the timeout

PRSSWORT RTTEMPTS

period to expire.
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HMT CONF LEVEL HMI Config access has been locked due to too many | Use config clip to connect

LOCKET. TOD MANY incorrect password entries. and reset the timer to 0, to

INCORRECT PRSSWORT clear, then back to the

RATTEMPTS Lo .
required timeout period. Or

COmms CONFOLEVEL Comms Config access has been locked due to too wait for the timeout period to

LOCHER TOO MANY many incorrect password entries. i

TME T T [N whi] explre

INCORRECT PRSGWORT

ATTEMPTS

LOOP JEMD MOIE Control loop is in demo mode (controlling a simulated

load)

RUTD TUNE RCTIVE Control loop auto tune is active

RAUTOTUNE TRIGGERED Control loop auto tune requested but can not run. Put the loop into auto.

BUT CRANNDOT Run

Comms CONFIG RCTIVE The instrument is in config mode via comms. This will | Disconnect the comms

typically be displayed if the controller has been put source or take the controller
into configuration mode using iTools. out of config mode (if using
The controller will be in standby iTools).
OFF Channel is Off
HwE Detected hardware error
I'nl Input Ranging
OFLlw Input Overflow
bRd Bad Input
Hwl Hardware Exceeded
TidAE The PV has no data
TAnS INVALID RAM IMAGE OF | Periodic check of non-volatile memory has detected a | Clear by going in and out of
oL corruption. config mode. If problem
This condition places the instrument in standby mode. | persists, return to factory
OPES OPTION NvOL LOAD OR | Option Board Non-Volatile Memory load or store was | Return unit to factory.
STORE WHS unsuccessful.
UNSUCCESSFUL
PHS NYOL PRRAMETER Option Board Non-Volatile Memory load or store was | Return unit to factory.

IATREASE LORT ORF unsuccessful.

STORE WRS

UNSUCCESSFUL

F'ELS MO REGION LORD OF Option Board Non-Volatile Memory load or store was | Return unit to factory.
5TORE WHS unsuccessful.

UNSUCCESSFUL

CALS FACTORY CALIBRATION | Alor 10 module has lost, or gone out of calibration. | Return to factory for

NOT DETECTED calibration.

CPub UNEXPECTED CPU Unexpected internal CPU fuse settings. Return unit to factory.

CONDITION

1 d5 HRARTWARE TBENT Unsupported hardware detected. Return unit to factory

LINKNDWN

Huwd5 FITTED HRRIWARE Detected hardware does not match the expected Clear by ensuring the
DIFFERS FROM EXPECTED | hardware. expected hardware matches
TN 1 . .

HIAR BARE the fitted hardware in
Instrument.Modules
parameter list.

kFEYS UNERPECTED KEYHORRE Unexpected keyboard condition detected at startup. | Clear by power cycling. If
CONDITION problem persists, return to
factory
PLaF POWERET DOWN WHILGT The instrument lost power while in config mode Clear by entering and exiting
IN CONFIG MOIE config mode
TELS INCOMPLETE RECIPE If the recipe load cannot be completed for any reason | Enter config mode and
LORT (values are invalid or out of range), the instrument will | re-enter Operator Level to
be half configured. The instrument will go into Standby | clear the message
FLEr Firmware will not run. Only shown at start up. Return to factory
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OEM Security

OEM security has been added from Firmware Versions V.3.01 and above. It is
available as an orderable option and is protected by Feature Security ("Security
Sub-List (SEC)" on page 197).

OEM security allows users, typically OEMs or distributors, to protect their intellectual
property and is designed to prevent unauthorized viewing, reverse engineering or
cloning of controller configurations. This protection includes application specific
internal (soft) wiring, limited access to certain Configuration level and Operator level
parameters either via comms (by iTools or a third party comms package) or via the
instrument's user interface.

When ‘OEM Security’ is enabled, users are prevented from accessing soft wiring
from any source, and it is not possible to Load or Save the configuration of the

instrument via iTools or by using the Save/Restore facility.

Altering configuration and/or operator parameters via HMI or Comms may also be
restricted when OEM security is implemented.

Once the security function has been set up for a particular application it may be
cloned into every other identical application without further configuration.

Implementation

When OEM Security is supplied four OEM parameters are displayed in the
‘Instrument - Security’ list. These parameters are only available in iTools - they are
not shown in the controller HMI.

& -

= |

Info
i

[ HMi | Security | Diagnostics | Modules | Enables | FCal |

Cal

&

I [Marne

| Description

||# LzPasscode

# L3Passcode
|| # ConfigPasscade
| Ihd
| bz hd

# CommsConfigPasscode
| CommsPasscode
Confighccess
# CommsPasscodeDefault
# CommsPasscodeExpiry
# PassLockTime
||# FeaturePasscode!
# FeaturePasscode?
CleartMemaory
|| OEMPassward
||# OEMEntry
|| | OEMStatus
OEMParamLists
IMGlokbal
|| # FeaturePasscode3
FeaturePasscoded
FeaturePasscodeh

Lewel?2 Passcode

Leweld Passcode

Configuration Passcode

Instrument Mode

Max instrument mode (iToals use only)
Comms Config Passcode

Comms Passcode

Indication that config mode can be accessed
Comms Passcode Default Notification
Comms Passcode Expiry Days
Fasscode lockouttime

Feature Passcode 1

Feature Passcode 2

Clear Memary

OEM Password

OEM Password Entry

OEM Status

OEM Parameter Lists

Comms config locked (iTools use only)
Feature Passcode 3

Feature Passcode 4

Feature Passcode &

| Instrument.Security - 22 parameters

OEMPassword

OEMEntry

[.ddress| alue |
1056 2

514
515
K]
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
21402
21447
1067
1068
1069
1070
1071
2880

12345678490
i}

1

Yes (1)~
q0 -

29042
40014

Mo () -

This password is selected by the OEM. Any alpha/numeric
text can be used and the field is editable whilst the OEM
Status is ‘Unlocked’. A minimum of 8 characters should be
used. It is not possible to clone the OEM Security
Password. (Highlight the complete row before entering).

Enter the OEM security password to enable and disable
OEM security. The controller must be in configuration level
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OEMStatus

OEMParameterLists

to enter this password. When the correct password is
entered the OEM Status will toggle between ‘Locked’ and
‘Unlocked’. (Highlight the complete row before entering).
Three login attempts are allowed before lockout which is
followed by a 90 minute password lockout period.

Read only showing ‘Locked’ or ‘Unlocked’.

If Unlocked two lists are available which allow an OEM to
restrict which parameters are alterable when the controller
is in Operator and Configuration Access levels.

Parameters added in the ‘OEMConfigList’ WILL be
available to the operator when the controller is in
Configuration level. Parameters not added in this list will
not be available to the operator.

Parameters added to the ‘OEMOperList’ will NOT be
available to the operator when the controller is in Operator
access level.

If the ‘OEMStatus’ is ‘Locked’ these two lists are not
shown. The controller configuration is prevented from
being cloned and the internal wiring cannot be accessed
via comms.

This parameter is only writeable when the ‘OEM Status’ is
‘Unlocked’.

When ‘Off’, Operator type parameters are alterable in
Operator access level and Config parameters are alterable
in Configuration access level (all within other limitations
such as high and low limits). This applies both through the
HMI or comms.

When ‘On’, parameters added to the OEMConfigList WILL
be available to the operator when the controller is in
configuration level. Parameters not added in this list will
not be available to the operator. Parameters added to the
OEMOperList will NOT be available to the operator when
the controller is in Operator access level.

The table at the end of this section shows an example for
just two parameters ‘Alarm 1 Type’ (configuration type
parameter) and ‘Alarm 1 Threshold’ (operator type
parameter).

Note: When entering or exiting OEM Security a few seconds should be allowed for

iTools to synchronize.
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OEM Configuration List

OEM Operator

The ‘OEMConfigList’ allows the OEM to choose up to 100 configuration parameters
which are to remain Read/Write while in Configuration level and OEM Security is
enabled (locked). In addition to these the following parameters are always writeable
in configuration mode:

OEM Security Password Entry, HMI Level 2 password, HMI Level 3 password, HMI
Configuration Level password, Comms Configuration password, Controller Coldstart
parameter.

The required parameters may be by dragged and dropped from a browser list (on the
left hand side) into the Wired From cell in the ‘OEMConfigList’. Alternatively, double
click into the ‘WiredFrom’ cell and select the parameter from the pop up list. These
parameters are those chosen by the OEM which are to remain alterable when OEM
Security is enabled and the controller is in Configuration access level.

L | H

| Info | Security | Diagnastics | Cal |Cal | OEMConfiglist | DEMOperList]
|1 [Marme | Description |.ddress| “alue|Wired From 24|
# Parameter] Farameter that is to be alterable 2672 2499805184 Alarm.1. Type
# Parameter? Farameter that is to be alterable 2673 4294967295 (notwired)
# Parameter3 Farameter that is to be alterable 2674 4294967295 (notwired)
# Parameterd Fararmeter that is to be alterable 2675 4294967295 (notwired)
# Parameters Fararmeter that is to be alterable 2676 4294967295 (notwired)
# Parameterh Farameter that is to be alterable 2677 4294967295 (notwired)
# Parameter? Farameter that is to be alterable 2678 4294967295 (notwired)
# Parameterd Farameter that is to be alterable 2679 4294967295 (notwired) -
4 {11} 3

|| Instrument OEMConfigList - 100 parameters

The view shows the first 8 parameters of which Parameter 1 has been populated with
a configuration parameter (Alarm 1 Type). Examples of configuration parameters
include Alarm Types, Input Types, Range Hi/Lo, Modules Expected, etc.

When the OEM Status is Locked, this list is not shown.

List

The OEM Operator List operates in the same way as the OEM Configuration list
except the parameters selected are those which are available in Operator access
level. Examples are programmer mode, alarm setting parameters, etc. The example
below shows ‘Alarm 1 Threshold’ which is to be read only in Operator access level.

oA | 4
|Info | HMI | Secwity | Diagnostics | Modules | Enables | FCal | Cal | OEMCaonfiglist| OEMOpsrList :_ _
[ [Name | Description [ddress| alue | Wired Fram - |
[ # Parameter] Fararmeter that is to be read anly 27?2 2499805187 Alarm.1. Threshald
|| # Parameter2 Fararmeter that is to be read only 2773 4294967295 (notwired)

# Parameter3 Fararmeter that is to be read anly 2774 4294967295 (notwired)
||# Parameterd Parameter that is to be read only 2775 4294967295 (not wired)
| # Parameters Fararmeter that is to be read anly 2776 4294967295 (notwired)
|| # Parameters Fararmeter that is to be read only 27?7 4294967295 (notwired)
# Parameter? Fararmeter that is to be read anly 2778 4294967295 (notwired)
| f Parameterd Parameter that is to be read only 2779 4294967295 (notwired) -

] T 3

: Instrument OEMOperList - 100 parameters |

The example shows the first 8 of 100 parameters of which the first has been selected
as ‘Alarm 1 Threshold’. This parameter is to be read only when OEM Security is
enabled and the controller is in Operator access level.

When the OEM Status is Locked, this list is not shown.
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Effect of the ‘OEM ParamList’ Parameter

The table below shows the availability of the two ‘Alarm 1’ parameters set up in the
previous pages when the ‘OEMParamList’ parameter is turned On or Off.

‘Alarm 2’ is used as an example of all parameters which have not been included in
OEM Security.

'"OEMParamLists’ | Parameter Controller in Controller in Operator
Configuration Access Access
Alterable | Not alterable Alterable | Not alterable
On Al Type v v
A2 Type v v
Al Threshold v v
A2 Threshold v v
Off Al Type v v
A2 Type v v
Al Threshold v v
A2 Threshold v v

The iTools views shown in the next page show how this example is presented in the
iTools browser:-
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‘OEMParamLists’ On

The iTools views shown below show the alterability of the alarm parameters used in

the previous examples. Alarm 1 has been set up in OEM Security. Alarm 2 is used as
an example of parameters not set up in OEM Security.

Text in black shows parameters are alterable. Text in blue is not alterable.

Controller in Configuration Mode

‘Alarm 1 Type' is alterable
'Alarm 1 Threshold’ is not alterable

‘Alarm 2 Type’ is not alterable
'Alarm 2 Threshold’ is alterable

1ole s e |5 8 | b J2 B s s o |
[Mame [Description [ddiress! Yalug|' - } [Name [Description [iddress| Walug| -
# Type Alarm type 536 AbsHi (1) ][] Type Alarm type 537 AbsLo (2] 7] |
Status Alarm status 2113 Off (0) ~ Status Alarm status 2137 Off (1) =
# Input Inputto be evaluated 2114 47 50 & Input Inputto be evaluated 2138 47.49
Threshold | Threshold 13 999.70 # Threshold  Threshold 14 -10.00
’H_ysteresm_ H_ysteresws 47 230 - I_}u—!xst_.?_rgﬁi__s __HLi_stE[gsw_s ) 6A 1.00 =
Controller in Operator Mode
‘Alarm 1Type’ is not alterable ‘Alarm 2 Type' is not alterable
'Alarm 1 Threshold’ is not alterable 'Alarm 2 Threshold’ is alterable
(N N E P I o Je B Ja s e |
[Marme | Description l.ddress| Walue [Name [Descrintion |cldress| Value
Type Alarm type 536 AbsHI) ~ Tvpe Alarm type 537 Abslo(Z) ~
Status Alarm status 2113 oty - ! Status Alarm status 2137 Off () =
& Input Inputto be evalusted 2114 47.48 # Input Inputto be evaluated 2138 47.45
Threshold | Threshold 13 999.70 # | Threshold  Threshald 14 -10.00
# Hysteresis | Hysteresis 47 2.30 # Hysteresis | Hysteresis it} 1.00
1 M )
OEMParaLists’ Off
Controller in Configuration Mode
‘Alarm 1 Type’is alterable ‘Alarm 2 Type’ is alterable
’Alarm 1 Threshold’ is alterable 'Alarm 2 Threshold’ is alterable
(T I P e [ N F e T
| Marme | Description [ddress| Value |Name | Description |.ddress| Walug
& Type Alatm type 536 AbsHI() & Type Alarmn type 537 AbsLo (2) 7] |
Status Alarm status 2113 Off (0 = Status Alarm status 2137 Off (0) =
# Input Inputto be evaluated 2114 47 46 & Input Input ta be evaluated 2138 A7.47
# Threshold | Threshold 13 999.70 & Threshold  Threshald 14 -10.00
Controller in Operator Mode
‘Alarm 1 Type’ is not alterable ‘Alarm 2 Type' is not alterable
'Alarm 1 Threshold’ is alterable 'Alarm 2 Threshold’ is alterable
1 e Jz  J+4 |5 s | [ |2 3. Ja s s |
[Name [Description [ddrass| Yalue | Mame | Description |.ddress| Walue
Type Alarm type 536 AbsHi(1) ~ Type Alarm type 537 Abslo(Z) ~
Status Alarm status 2113 Off () ~ Status Alarm status 2137 off () ~
# Input Inputto be evaluated 2114 47.58 & Input Inputta be evaluated 2138 4750
# Threshold | Threshald 13 93370 # Threshold | Threshald 14 -10.00
Notes:

1. Parameters are alterable within other set limits.

2. The availability applies to access both through the controller HMI or through
comms.
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Technical Specification

General

Controller Function

Single loop panel mount PID controller range with autotune, ON/OFF, Valve
Positioning (no slidewire required)

Zirconia probe atmosphere control

Single loop profile/program

AC mains voltage and 24Vdc options

Measurement Inputs

1 or 2 inputs. Accuracy +0.1% reading (refer to detailed specification)

PID Control

2 PID sets are available as standard with 8 as an optional extension. Each PID set
offers separate proportional band for heat and cool operation

Enhanced Autotuning control with cutback to minimize overshoot and oscillation.
Fast reacting precision control to setpoint changes or after process disturbances
Enhanced valve positioning (unbounded) algorithm

Gain scheduling allows PID selection for a wide range of operating situations,
including deviation from setpoint, absolute temperature, output level and others
AC supply voltage monitoring for feedforward. PV and SP feedforward functions

Setpoint Program/Profiler

Options include 20 profiles of 8 steps (20x8), 10x24, 1x24 and 1x8

Holdback (“guaranteed soak”), event outputs, time to target, ramp rate, dwell, step
and call segment types

Communications compatible with Eurotherm 2400 programmer

Additional timer functions available

User function block wiring

Optional Totalizer

Math

Logic and multiplexing

BCD conversion

Counter/Timer, and many other special function blocks available including 16 point
linearization, zirconia and dual input switchover

Additional Functions

Digital and analog retransmission functions

CT Input - Monitor partial load failure, load short and open circuit; Dual input
functions including switchover, redundant sensor, average, min, max, zirconia

6 Freely configurable alarms with manual, automatic, non-latching and event types
plus alarm delay function and blocking

Alarms may be inhibited in standby

5 Recipes with 40 freely selectable parameters switchable from front panel or digital
input

Scrolling parameter help and user messages displayed on event

USB Backup lead and free configuration software

Backup and Configuration Tools

Free Eurotherm iTools software for backup and configuration

USB Backup lead available for convenient desktop configuration and back up, (lead
powers the controller independently)

iTools connects also using Ethernet Modbus TCP and serial Modbus RTU

OEM Security

Helps protect instrument configurations from unauthorized viewing, cloning or
backwards engineering
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Function Blocks Available

Function Standard* Standard Enhanced
Blocks Function Toolkit Blocks*| Toolkit Blocks*
Instrument Interface to Instrument wide settings 1 - -
Loop Enhanced Eurotherm PID Loop 1 - -
Programmer Ramp/Dwell Programmer 1 - -
BCD BCD Conversion 1 - -
Alarm General purpose analog alarm monitoring 6 - -
Recipe General purpose recipe function 1 - -
Comms Interface to serial and Ethernet 2 - -

communications
Al Interface to main analog input 2 - -
IP Monitor Input monitoring (min, max, other functions) 2 - -
10 Interface to Inputs and Outputs 6 - -
Modbus Master Maximum of 3 Modbus slaves and 32 data 35

points
Option DIO Digital I/0 options 8 - -
Remote Input Interface to remote (communications) input 1 - -
OR Eight input logical “OR” operation 8 - -
Commstab Comms Indirection Table configuration 32
CT Current transformer 1 - -
Zirconia Zirconia Probe input 1 - -
Wires User wiring 50 200 200
Math2 Two input math functions - 4 8
Lgc2 Two input logical operations - 4 8
Lgc8 Eight input logical operations - 2 4
Timer Timer based functions - 1 2
SwitchOver Input switchover - 1 1
Mux8 Eight Input multiplexor - 3 4
Total Totalizer - 1 1
Counter Counter block (32-bit) - 1 2
UsrVal User values (freely assignable) - 4 12
Lin16 16 point linearization - 2 2

* Dependent on Instrument/options ordered
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Environmental specifications, standards, approvals and certifications

Operating Temperature

0°C to 55°C (32°F to 131°F)

Storage Temperature

-20°C to 70°C (-4°F to 158°F)

Operating/storage humidity

5% to 90% RH non-condensing

Atmosphere

Non-corrosive, non-explosive

Altitude

<2000 Metres (<6562 feet)

Vibration / Shock

EN61131-2 (5 to 11.9Hz @ 7mm peak to peak displacement,
11.9-150Hz @ 2g, 0.5 octave min.).

EN60068-2-6 Test FC, Vibration.

EN60068-2-27 Test Ea and guidance, Shock.

Front of panel sealing protection

Standard bezel: EN60529 IP65, UL50E Type 12 (equivalent to
NEMA12).

Washdown bezel: EN60529 IP66, UL50E Type 4X (indoor use)
(equivalent to NEMA4X)

Rear of panel protection

EN60529 IP10

Electromagnetic Emissions
compatibility (EMC)

HV PSU units to EN61326-1 Class B — Light industrial
LV PSU units to EN61326-1 Class A — Heavy industrial

EN61326-1 Industrial

CE (EN61326), RoHS (EN50581), REACH, WEEE, EN14597 TR Type
Approval

UL, cUL

EAC (CUTR) pending

Immunity

Approvals and Europe
certification

USA, Canada

Russia

China

RoHS, CCC: Exempt (Product not listed in catalogue of products

subject to China Compulsory Certification)

Global | When subject to the necessary field calibration, EPC3000 series
controllers manufactured by Eurotherm are suitable for use in Nadcap
applications in all furnace classes, defined in AMS2750E clause 3.3.1.
Meets accuracy requirements of CQI-9

Achilles® Level 1 CRT Cyber Security Assessment

Schneider Electric Green Premium

Electrical safety EN61010-1: 2010 and UL 61010-1: 2012.
Pollution Degree 2
Insulation Category I

EN ISO 13849 Assessment Declaration

The EPC3000 has been assessed against the following standards:

¢ ENISO 13849-1:2015 — Safety of Machinery — Safety Related Parts of Control
Systems

e ENISO 13849-2:2012 — Safety of Machinery — Safety Related Parts of Control
Systems — Part 2: Validation

The results are shown in the following table.

Key safety values Value Standard
Performance Level (PL) c EN ISO 13849-1
Diagnostic Coverage,g None

Mean Time to Dangerous Failure (MTTFd) 100 years®

Category? 1

Maximum service life 10 years

1. The Performance Level is defined for the safety function of the EPC3000.A process can be monitored via the PV
inputs. In the event of a value being read outside of the acceptable band, the alarm relay will be activated.

2. The EN ISO 13849-1 performance level (PL) and safety category (Cat) of the overall system depends on multiple fac-
tors, including the selected modules, wiring practices, the physical environment, and the application.

3. For the level of assessment, 100 years is the maximum acceptable MTTFd which is exceeded by all modular variants
of the EPC3000.
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Mechanical

Dimensions

Dimensions given as Width (tolerance -x.xx, +x.xx) x Height (tolerance -x.xx, +X.xx).

EPC3004 % DIN Cut out 92 (-0.0, +0.8) mm x 92 (-0.0, +0.8) mm
3.62 (-0.0, +0.03) inch x 3.62 (-0.0, +0.03) inch
Front panel 96 (-0.0, +1.0) mm x 96 (-0.0, +2.0) mm
3.78 (-0.0, +0.05) inch x 3.78 (-0.0, +0.05) inch
EPC3008 % DIN Cut out 45 (-0.0, +0.6) mm x 92 mm (-0.0, +0.8) mm
1.77 (-0.0, +0.02) inch x 3.62 (-0.0, +0.03) inch
Front panel 48 (-0.0, +1.0) mm x 96 (-0.0, +1.0) mm
1.89 (-0.0, +0.04) inch x 3.78 (-0.0, +0.04) inch
EPC3016 1/,4DIN Cut out 45 (-0.0, +0.6) mm x 45 (-0.0, +0.6) mm
1.77 (-0.0, +0.02) inch x 1.77 (-0.0, +0.02) inch
Front panel 48 (-0.0, +1.0) mm x 48 (-0.0, +1.0) mm
1.89 (-0.0, +0.04) inch x 1.89 (-0.0, +0.04) inch

Depth behind panel (all controllers) 90 mm (3.54 inch)
Depth Total (all controllers) 101 mm (3.97 inch)

Weight
EPC3004 420 grams; 14.81 oz
EPC3008 350 grams; 12.34 oz
EPC3016 250 grams; 8.81 oz

388 HAO032842ENG Issue 5



Technical Specification

EPC3016, EPC3008, EPC3004

Input and Outputs

I/O and Communication types

/0 and Comms

EPC3016

EPC3008/3004

Analog inputs

1 universal input 20Hz
1 auxiliary input 4-20mA, 0-10V 4Hz (option)

1 or 2 (option) universal input 20Hz

Optional I/O modules

Up to 2, freely selectable:
* Form Arelay output

* Logic I/O

« DC analog output

* TRIAC output

Up to 3, freely selectable:
» Form Arelay output

* Logic I/O

» DC analog output

* TRIAC output

Form C relay output 1 1
Contact closure logic input 1 (option) 2
Logic I/O (open collector) - 4 or 8 (option)
Current transformer 1 (option) 1
24V Transmitter PSU - 1

Communications

1 of the following options:

» EIA-485

* EIA-422

* EIA-232

* Modbus RTU slave (El Bisynch available
with serial comms)

* Modbus TCP slave

* Modbus TCP Slave + EtherNet/IP Server,
or Modbus TCP Slave + BACnet Slave

2 of the following options:

» EIA-485 Modbus (or El Bisynch)
and Modbus TCP

* Modbus TCP Slave + EtherNet/IP
Server, or Modbus TCP Slave +
BACnet Slave

I/O Specifications

Input types

Thermocouples, Pt100/Pt1000 RTD, 4-20mA, 0-20mA, 10V, 2V, 0.8V, 80mV, 40mV, zirconia
(oxygen probe), Pyrometers. For other input types contact your Eurotherm supplier for advice.
Accuracy +0.1% reading. When subject to the necessary field calibration, EPC3000 series
controllers manufactured by Eurotherm are suitable for use in Nadcap applications in furnace
classes as defined in AMS2750E clause 3.3.1.

Sample time + Process Inputs: 50ms (20Hz)

* Thermocouple: 62.5ms (16Hz)

* RTD: Automatic cycle time selection 100ms (10Hz)
* Automatic cycle time selection

Mains rejection « Series mode rejection: >80dB
(48-62Hz) * Common mode rejection: >150dB

Sensor break

AC sensor break, detected within 3 seconds worst case.

Input filtering

OFF to 60 seconds filter time constant.

User calibration

User 2 point input adjust (offset/gradient), transducer scaling.

Thermocouple « K,J,N,R, S, B, L, T as standard, plus 2 downloadable custom curves
* Linearization accuracy
» Cold Junction (CJ) calibration accuracy: +1.0°C at 25°C (+1.8°F at 77°F) ambient

« CJ ambient rejection ratio: better than 40:1 from 25°C (77°F) ambient

» External CJ selectable as 0, 45, 50°C (32, 113, 122°F) or measurable for EPC3004/EPC3008
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Inputs and Outputs

Input ranges 40mV 80mV 0.8v 2V 1o0v RTD (Pt100/ mA
Pt1000)

Range Min |-40mV -80mv -800mVv -2V -10vV 0Q -32mA
(-200°C; -328°F)

Max | +40mV +80mV +800mV +2V +10V 4000/4000Q +32mA

(850°C; 1562°F)

Thermal stability from +0.4pVv/°eC | £0.4pV/°C | £0.4pV/°C | £0.4pV/°C | £0.8pVv/°C +0.01°C/°C +0.16pA/°C

25°C (77°F) ambient +13ppm/°C | +13ppm/°C | +13ppm/°C | +13ppm/°C | £70ppm/°C | +25ppm/°C +113ppm/°C

Resolution 1.0pv 1.6pv 16pv 41pv 250pv 0.05°C (0.09°F) 0.6pA

unfiltered

Electrical noise (pk to pk 0.8uVv 3.2uv 32pv 82uv 250V 0.05°C (0.09°F) 1.3pA

with 1.6s input filter

Linearity accuracy (best 0.003% 0.003% 0.003% 0.003% 0.007% 0.033% 0.003%

fit straight line)

Calibration accuracy at +4.6pV +7.5pvV +75pvV +420pV +1.5mV +0.31°C (+0.56°F) | +3pA

25°C (77°F) ambient +0.053% +0.052% +0.052% +0.044% +0.063% +0.023% +1.052%

Input resistance 100MQ 100MQ 100MQ 100MQ 57kQ - 2.49Q

(1% shunt)
Bulb current 190pA/180pA

Remote Setpoint (Aux) Analog input (EPC3016 only)

Current transformer input

Range 0 to 10V and 4 to 20mA. Max ranges -1V to 11V and 3.36mA to 20.96mA.
Accuracy +0.25% of reading + 1LSD, 14 Bits.

Sample Rate 4Hz (250ms).

Functions * Remote setpoint input

¢ Auxiliary analog input

Thermal Stability

100ppm (typical) < 150ppm (worst case).

Mains Rejection

Common Mode (48-62Hz) >120dB.
Series Mode >90dB.

Input Impedance

Voltage 223kQ. Current 2.49Q.

Input range

¢ 0-50mARMS, 48 to 62Hz
« 10Q burden resistor fitted inside module

Measurement Scaling

10, 25, 50 or 100 Amps

Calibration accuracy

<1% of reading (typical), <4 % of reading (worst case)

Input Functions

« Partial load failure. SSR open or short circuit
« Other functions including power usage totalization using soft wiring

Contact closure inputs LA and LB

Thresholds

Open >400Q, Closed <100Q

Input functions

» Auto/Manual select

* SP2 select

« Integral Hold
 Control inhibit

« Program run functions
« Keylock

* Recipe select

* PID select

« BCD Bit

* Autotune enable

« Standby

« PV Select plus other functions using soft wiring
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Logic I/O modules

Output Rating ON 12Vdc 44mA max.
Minimum control cycle time 50mS (auto).

Output Functions Time proportioned heat, Time proportioned cool.
SSR Drive Alarm and event outputs, interlock outputs, other functions
using soft wiring.

Contact Closure (input) Open >500Q.
Closed <150Q.

Input Functions * Auto/Manual select
* SP2 select

« Integral Hold

« Control inhibit

« Program run functions

» Keylock

« Recipe select

* PID select

* BCD bit

* Autotune enable

e Standby

* PV Select, plus other functions using soft wiring

Logic I/O open collector type (EPC3008/3004 controllers only)

Output Rating 15 to 35Vvdc
Output limit Maximum current sinking 40mA
Output Functions Alarm and event outputs, interlock outputs, other functions available
using soft wiring. Cannot be used as a control output.
Voltage sensing input OFF <1V, ON >4V.
Max 35V, Min -1V
Contact Closure (input) OFF >28kQ
ON <100Q
Input Functions » Auto/Manual select
e SP2 select

 Integral hold

» Control inhibit

« Program run functions

« Keylock

* Recipe select

* PID select

» BCD bit

» Autotune enable

e Standby

* PV select plus other functions available using soft wiring
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Relays (form A modules and form C fixed built in)

Types Form A (normally open)
Form C (changeover)

Output Functions Time proportioned heat, time proportioned cool. SSR Drive. Direct Valve

raise/lower.
Alarm and event outputs, interlock outputs, other functions using soft

wiring.
Rating Min 100mA @ 12V, Max 2A @ 264V AC resistive.
External Snubber recommended.

Relay Electrical Endurance

The number of operations which the relays are expected to endure is limited in
accordance with the graph shown below. Typically at a load of 2A, 250Vac resistive
at 23°C this is 500,000 operations — see below. Differences in load current, ambient
temperature, load type and switching frequency will impact the number of operations.

Electrical Endurance

Cycles 0’ —

|

1

\
1 DE \ =

250Vac resistive
10°
10°
0 1 2

Switching current (Amps)

392 HAO032842ENG Issue 5



Technical Specification

EPC3016, EPC3008, EPC3004

TRIAC module

Rating

Min. 40mA, 30V RMS
Max. 0.75A :@ 264V, AC resistive

Output Functions

Time proportioned heat, time proportioned cool. SSR drive.
Alarm and event outputs, interlock outputs, other functions using soft
wiring.

Surge Rating

Max. current surge 30A (<10mS).
Max. continuous operating voltage 540V peak, 385V RMS.
Max surge voltage 800V peak, 565V RMS (<10mS)

Isolated DC output module

Current Output Voltage output

Range

0-20mA 0-10V

Load resistance

<550Q >450Q

Calibration accuracy

+(0.5% of reading + 100pA offset) | +(0.5% of reading + 50mV offset)

Resolution

13.5 Bits resolution

Output Functions

¢ SCR/Power control drive

« Proportional valve

« Retransmission to chart recorder or other instrumentation.
» Other functions using soft wiring

Digitial Input (DI), where
configured

The DC output module can be configured as contact closure input see
"1/O List (i0)" on page 107. In this case:

« Open state >365 Ohms

* Closed state <135 Ohms

Power supply and transmitter power supply

Controller supply voltage

100-230Vac +/- 15%, 48 to 62Hz

or

24Vac +10/-15%, 48 to 62Hz

24Vdc +20/-15%, max 5% ripple voltage.

Power Supply Rating

EPC3016 controller 6W
EPC3008/3004 controller 9W

Power Measurement

Only available in 100-230Vac powered instruments.

Measures direct from power supply (no additional connections).
Uncalibrated.

Electrical noise 0.5V filtered, used by the PID function for power
feedforward.

Transmitter Power supply

24Vdc. 2 to 28mA load. Isolated from system (300Vac insulation)
(EPC3008, EPC3004 controllers only)

Communications

Ethernet

* Ground shielded RJ45 Jack supporting 10/100Base-T auto sensing
* Modbus/TCP, BACnet and EtherNet/IP Protocols

» Fixed IP address or DHCP

« Bonjour Auto-Discovery

 Certified to Achilles® communications robustness testing level 1

Serial

« EIA-485 Half duplex

* EIA-422/EIA-232 Full duplex

« Baud rates 4800 (El-Bisynch only), 9600, 19200

* Modbus RTU 8 data bits, odd/even/no parity selectable
« EI-Bisynch 7 data bits even parity fixed
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Operator interface

(EPC3004/3008 only)

Type High Visibility LCD with backlight.
Flat “washdown” membrane bezel with superior panel sealing, or sculpted
bezel with fully tactile keys.
Keyboard 100,000 Operations typical.
Main PV All - Green/Red Bicolor (Red in alarm);
EPC3016 4 Digits, 3 decimal places.
EPC3008 4.5 Digits, 4 decimal places.
EPC3004 5 Digits, 4 decimal places.
Second Line 5 Character 16 segment text or numeric.
Third Line 16 Segment scrolling text or numeric display.

Text Character Sets

Roman, Simplified Cyrillic.

Additional Display Functions

* Program status indicator (ramp up, ramp down or dwell)
« Output indicators

¢ Alarm indication

« Units

« Bar graph (EPC3004, EPC3008 only)

« Communications activity indicator

HMI Functions

« Configurable display contents

« Configurable scroll lists for operator/supervisor

« Configurable scrolling event messages

« Password level protection with lockout period

« Two Programmable function keys (EPC3004, EPC3008 only)
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EPC3016, EPC3008, EPC3004

Appendix EI-BISYNCH Parameters

The following table lists the El-Bisynch parameters which are supported by EPC3000

series controllers.

Loop.Main.PV PV
Loop.OP.ManualOP op
Loop.Main.TargetSP SL
Loop.Main.AutoMan mA
CurrentTransformer.LoadCurrent LI

Instrument.Info.CustomerlD ID

Loop.Main.WorkingSP SP
Loop.Main.WorkingOutput 00
Loop.OP.ManualOP VM
Loop.Main.WorkingOutput VP
Programmer.Run.ProgramNumber PN
Programmer.Run.ProgramMode PC
Programmer.Run.ProgramSetpoint PS
Programmer.Run.ProgramCyclesLeft CL
Programmer.Run.SegmentNumber SN
Programmer.Run.SegmentType CS
Programmer.Run.SegmentTimeleft TS
Programmer.Run.TargetSetpoint CcT
Programmer.Run.RampRate CR
Programmer.Run.ProgramTimeLeft TP
Programmer.Run.Event1 z1

Programmer.Run.Event2 72

Programmer.Run.Event3 z3

Programmer.Run.Event4 74
Programmer.Run.Event5 z5

Programmer.Run.Event6 z6

Programmer.Run.Event7 77

Programmer.Run.Event8 z8

Alarm.1.Threshold Al

Alarm.2.Threshold A2
Alarm.3.Threshold A3
Alarm.4.Threshold A4
Alarm.1.Hysteresis n5
Alarm.2.Hysteresis né
Alarm.3.Hysteresis n7
Alarm.4.Hysteresis n8
Loop.Diags.LoopBreakTime It

Loop.Atune.AutotuneEnable AT
Loop.PID.Boundary GS
Loop.PID.ActiveSet Gn
Loop.PID.Ch1PropBand XP
Loop.PID.IntegralTime Tl

Loop.PID.DerivativeTime D
Loop.PID.ManualReset MR
Loop.PID.CutbackHigh HB
Loop.PID.CutbackLow LB
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Loop.PID.Ch2PropBand RG
Loop.PID.Ch1PropBand2 P2
Loop.PID.IntegralTime2 12
Loop.PID.DerivativeTime2 D2
Loop.PID.ManualReset2 M2
Loop.PID.CutbackHigh2 hb
Loop.PID.CutbackLow2 b
Loop.PID.Ch2PropBand2 G2
Loop.FF.FFGain FP
Loop.FF.FFOffset FO
Loop.FF.PIDTrimLimit FD
Loop.PID.Ch10nOffHyst HH
Loop.PID.Ch20nOffHyst hc
Loop.OP.Ch2Deadband HC
Loop.OP.SafeValue BO
Loop.OP.Ch1TravelTime T
Loop.OP.SafeValue VS
Loop.SP.SPSelect SS
Loop.Main.Remoteloc rE
Loop.SP.SP1 S1
Loop.SP.SP2 S2
Loop.SP.RSP uq
Loop.SP.RSP ur
Loop.SP.SPTrim LT
Loop.SP.SPLowLimit LS
Loop.SP.SPHighLimit HS
Loop.SP.SPLowLimit L2
Loop.SP.SPHighLimit H2
Loop.SP.SPTrimLowLimit TL
Loop.SP.SPTrimHighLimit TH
Loop.SP.SPRateUp RR
ALT.MVIn VA
Al.2.MVIn VD
AlL1.CJCTemp t5
Al.2.CJCTemp t6
AL1.PV Qy
AlL2.PV Qz
Loop.OP.OutputLowLimit LO
Loop.OP.OutputHighLimit HO
Loop.OP.RemoteOPLow RC
Loop.OP.RemoteOPHigh RH
Loop.OP.OPRateUp OR
Loop.OP.ManualStepValue FM
10.1.CycleTime CH
10.1.MinOnTime MH
10.2.CycleTime C2
10.2.MinOnTime MC
Loop.OP.SafeValue BP
Comms.Network.Address Ad
Instrument.HMI.HomeDisplay WC
Loop.Main.WorkingOutput WO
Loop.FF.FFOutput FN
Loop.Diags.ProportionalOP Xp
Loop.Diags.IntegralOP Xl
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Loop.Diags.DerivativeOP xD
Loop.OP.Ch10utput Vv
Remotelnput.input RI
Loop.Diags.Deviation ER

Instrument.Info.NativeVersion

VO (HEX Format)

Instrument.Info.NativeType

[l (HEX Format)

Instrument.Security.InstrumentMode IM
Programmer.Set.EditProgram EP
Loop.Main.Hold FC
Al.1.SensorBreakOutput sb
Loop.Diags.LoopBreak Lb
Loop.Main.IntegralHold IH
Instrument.Diagnostics.GlobalAck AK
Loop.SP.SPRateDone Rc
Instrument.HMI.Keylock DK
Remotelnput.RemStatus RF
Al.2. SensorBreakOutput IF
Loop.SP.RangeHigh QL
Loop.SP.RangelLow QM
Instrument.Diagnostics.InstrumentStatus SO (HEX Format)
Loop.Setup.Ch1ControlType Qo
Loop.Setup.ControlAction CA
Loop.OP.NonLinearCooling Q9
Loop.Setup.DerivativeType Qe
Loop.OP.PowerFeedforward Pe
Loop.FF.FFType Qo
Loop.OP.SafeValue QP
Loop.OP.ManualStepValue QR
BCD.BcdOP BF
Loop.PID.GainScheduler Qw
Instrument.Info.TemperatureUnits Q1
Loop.SP.SPTracksRSP QE
Loop.SP.SPTracksPV QF
Loop.SP.SPTracksPSP QG
Loop.SP.SPRateUnits Q)
Loop.SP.RSPType QA
*WorkingProgram.HoldbackType $0
*WorkingProgram.HoldbackValue sO
*WorkingProgram.RampUnits do
*WorkingProgram.DwellUnits p0
*WorkingProgram.ProgramCycles o0
*WorkingSegment.1.SegmentType $1
*WorkingSegment.1.TargetSetpoint sl
*WorkingSegment.1.Duration/RampRate/RampTime d1
*WorkingSegment.1.CallProgramNo/WorkingProgram.ProgramEndType p1
*WorkingSegment.1.EventOutput/CallCycle o1 (HEX Format)
*WorkingSegment.2.SegmentType $2
*WorkingSegment.2.TargetSetpoint s2
*WorkingSegment.2.Duration/RampRate/RampTime d2
*WorkingSegment.2.CallProgramNo/WorkingProgram.ProgramEndType p2
*WorkingSegment.2.EventOutput/CallCycle 02 (HEX Format)
*WorkingSegment.3.SegmentType $3
*WorkingSegment.3.TargetSetpoint s3
*WorkingSegment.3.Duration/RampRate/RampTime d3
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*WorkingSegment.3.CallProgramNo/WorkingProgram.ProgramEndType p3
*WorkingSegment.3.EventOutput/CallCycle 03 (HEX Format)
*WorkingSegment.4.SegmentType $4
*WorkingSegment.4.TargetSetpoint s4
*WorkingSegment.4.Duration/RampRate/RampTime d4
*WorkingSegment.4.CallProgramNo/WorkingProgram.ProgramEndType p4
*WorkingSegment.4.EventOutput/CallCycle 04 (HEX Format)
*WorkingSegment.5.SegmentType $5
*WorkingSegment.5.TargetSetpoint s5
*WorkingSegment.5.Duration/RampRate/RampTime d5
*WorkingSegment.5.CallProgramNo/WorkingProgram.ProgramEndType p5
*WorkingSegment.5.EventOutput/CallCycle 05 (HEX Format)
*WorkingSegment.6.SegmentType $6
*WorkingSegment.6.TargetSetpoint s6
*WorkingSegment.6.Duration/RampRate/RampTime dé
*WorkingSegment.6.CallProgramNo/WorkingProgram.ProgramEndType p6
*WorkingSegment.6.EventOutput/CallCycle 06 (HEX Format)
*WorkingSegment.7.SegmentType $7
*WorkingSegment.7.TargetSetpoint s7
*WorkingSegment.7.Duration/RampRate/RampTime d7
*WorkingSegment.7.CallProgramNo/WorkingProgram.ProgramEndType p7
*WorkingSegment.7.EventOutput/CallCycle 07 (HEX Format)
*WorkingSegment.8.SegmentType $8
*WorkingSegment.8.TargetSetpoint s8
*WorkingSegment.8.Duration/RampRate/RampTime ds8
*WorkingSegment.8.CallProgramNo/WorkingProgram.ProgramEndType p8
*WorkingSegment.8.EventOutput/CallCycle 08 (HEX Format)
*WorkingSegment.9.SegmentType $9
*WorkingSegment.9.TargetSetpoint s9
*WorkingSegment.9.Duration/RampRate/RampTime d9
*WorkingSegment.9.CallProgramNo/WorkingProgram.ProgramEndType p9
*WorkingSegment.9.EventOutput/CallCycle 09 (HEX Format)
*WorkingSegment.10.SegmentType $:
*WorkingSegment.10.TargetSetpoint S:
*WorkingSegment.10.Duration/RampRate/RampTime d:
*WorkingSegment.10.CallProgramNo/WorkingProgram.ProgramEndType p:

*WorkingSegment.10.EventOutput/CallCycle

o: (HEX Format)

*WorkingSegment.11.SegmentType

*WorkingSegment.11.TargetSetpoint

*WorkingSegment.11.Duration/RampRate/RampTime

*WorkingSegment.11.CallProgramNo/WorkingProgram.ProgramEndType

Tla|n|e

)

*WorkingSegment.11.EventOutput/CallCycle

0; (HEX Format)

*WorkingSegment.12.SegmentType $<
*WorkingSegment.12.TargetSetpoint s<
*WorkingSegment.12.Duration/RampRate/RampTime d<
*WorkingSegment.12.CallProgramNo/WorkingProgram.ProgramEndType p<
*WorkingSegment.12.EventOutput/CallCycle o< (HEX Format)
*WorkingSegment.13.SegmentType $=
*WorkingSegment.13.TargetSetpoint s=
*WorkingSegment.13.Duration/RampRate/RampTime d=
*WorkingSegment.13.CallProgramNo/WorkingProgram.ProgramEndType p=
*WorkingSegment.13.EventOutput/CallCycle 0= (HEX Format)
*WorkingSegment.14.SegmentType $>
*WorkingSegment.14.TargetSetpoint s>
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*WorkingSegment.14.Duration/RampRate/RampTime d>
*WorkingSegment.14.CallProgramNo/WorkingProgram.ProgramEndType p>
*WorkingSegment.14.EventOutput/CallCycle 0> (HEX Format)
*WorkingSegment.15.SegmentType $?
*WorkingSegment.15.TargetSetpoint s?
*WorkingSegment.15.Duration/RampRate/RampTime d?
*WorkingSegment.15.CallProgramNo/WorkingProgram.ProgramEndType p?
*WorkingSegment.15.EventOutput/CallCycle 0? (HEX Format)
*WorkingSegment.16.SegmentType @
*WorkingSegment.16.TargetSetpoint s@
*WorkingSegment.16.Duration/RampRate/RampTime d@
*WorkingSegment.16.CallProgramNo/WorkingProgram.ProgramEndType p@

*WorkingSegment.16.EventOutput/CallCycle

0@ (HEX Format)
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