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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. Watlow Electric Manufacturing Company 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, non-commercial use,
all or part of this document on any medium whatsoever without permission of
Watlow Electric Manufacturing Company, given in writing. You also agree not to
establish any hypertext links to this document or its content. Watlow Electric
Manufacturing Company does not grant any right or license for the personal and
non-commercial 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 Watlow Electric Manufacturing Company 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.

© 2026 Watlow Electric Manufacturing Company. All rights reserved.
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Safety Information EPack

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.

/\ DANGER |

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

/\ WARNING

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

/\ 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.
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Safety Notes

Safety Notes

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

Apply appropriate personal protective equipment (PPE) and follow safe electrical work practices. See
applicable national standards e.g. NFPA70E, CSA 2462, BS 7671, NFC 18-510.

This equipment must only be installed and serviced by qualified electrical personnel.
Refer to manual for installation and servicing.

The product is not suitable for isolation applications, within the meaning of EN60947-1. Turn off all power
supplying this equipment before working on the loads of the equipment.

Turn off all power supplying this equipment before working on equipment.

Always use a properly rated voltage sensing device to confirm power is off.

If on receipt, the unit or any part within is damaged, do not install but contact your supplier.
Do not disassemble, repair or modify the equipment. Contact your supplier for repair.

This product must be installed, connected and used in compliance with prevailing standards and/or
installation regulations.

Do not exceed the device's ratings.

The unit must be installed in an enclosure or cabinet connected to the protective earth ground.
Electrically conductive pollution must be excluded from the cabinet in which the product is mounted.
Do not allow anything to fall through the case apertures and ingress the product.

Before any other connection is made, the protective earth ground terminal must be connected to a protective
conductor.

Protective conductor must be sized in compliance with local and national regulatory requirements.
Tighten all connections in conformance with the torque specifications. Periodic inspections are required.

High speed fuses (supplemental fuses in addition to branch circuit protective device), as listed in fusing
sections, are mandatory to protect EPack against load short circuit.

If opening of either the branch circuit protective device or the high-speed fuses (supplemental fuses) occurs,
the product must be examined by suitably qualified personnel and replaced if damaged.

A High-speed fuse (supplemental fuses in addition to branch circuit protective device) or a double protection
fuse as listed in fusing sections is mandatory for 85Vac to 550Vac auxiliary supply.

If opening of any fuses or branch circuit protection device that supply the 85Vac to 550Vac auxiliary supply
occurs, first check the wiring. If the wiring is not damaged, do not replace the fuse and contact the
manufacturer's local service center.

The maximum voltage between any pole of the 85Vac to 550Vac auxiliary supply and all other terminals must
be lower than 550Vac.

The “24V auxiliary supply” is an SELV circuit. The supply Voltage must be derived from a SELV or PELV
circuit.

The I/O Input & Output, the Communications ports are SELV circuit. They must be connected to SELV or
PELYV circuit.

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

HAQ033541 Issue 03
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EPack

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

The relay output and the fuse holders contacts are compliant to the SELV requirements; they can be
connected to SELV, PELYV circuit or to voltage up to 230V (maximum value of rated operational voltage to

earth:230V)

Ensure all cables and wiring harness are secured using a relevant strain relief mechanism.
Respect electrical installation requirements to ensure optimum IP rating.

Close doors and plug-in terminals before turning on power to this equipment.

Use appropriate safety interlocks where personnel and/or equipment hazards exist.

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

14
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EPack Safety Notes

/A DANGER

HAZARD OF FIRE

«  WITHOUT Current limit function by phase angle reduction, if SWIR (Infrared) is NOT selected as Heater type,
select the product current rating greater than or equal to the MAXIMUM current of the load.

«  WITH Current limit function by phase angle reduction, select the product current rating greater than or equal
to the nominal current of the load.

»  Setting of current limit function by phase angle reduction must be lower or equal to product current rating.

« The current limit function by phase angle reduction is not available with Intelligent Half Cycle (IHC), Select the
product current rating greater than or equal to the MAXIMUM current of the load.

»  Duty cycle current limiting features (in burst mode), does not limit the peak current value. Select the product
current rating greater than or equal to the MAXIMUM current of the load.

+  With SWIR Load, if a fast response time is required, or if IHC firing mode has been selected, select SWIR
(Infrared) as Heater type.

+ If SWIR is selected as Heater type, select the product current rating greater than or equal to 125% of
MAXIMUM current of the SWIR load WITHOUT taking in account the inrush current

+ If SWIR is selected as Heater type, adjust the duration of the safety ramp (SafetyRamp), the cooling time of
the load (SWIRLoadCoolingTime) and the value of SWIR Load Cooling Threshold, to limit the RMS load
inrush current SWIR to less than 2.5 times the product current rating.

» This product does not contain any branch-circuit protection, the installer must add branch-circuit protection
upstream of the unit.

»  Branch circuit protection must be selected according to maximum current in each phase and must be rated in
compliance with local and national regulatory requirements.

»  Power connections: The cables must be rated 90°C stranded copper only, the cross section must be selected
according to the branch circuit protection rating.

» For 4S load type WITH Current limit function by phase angle reduction activated on product, the neutral
cross-sectional area must be sized to carry up to (V3 x current limit setting).

* For 4S load type WITHOUT current limit by phase angle reduction activated on product, the cross-sectional
area of the neutral conductor, must be sized to carry the maximum phase current.

+ The cables used to connect the EPack’s auxiliary supply and voltage reference must be protected by
branch-circuit protection. Such branch-circuit protection must comply with local and national regulatory
requirements.

»  Connection of two conductors in the same terminal is not permitted, partial or total loss of connection may
create an overheat of the terminals.

» The conductor stripping length must be as stated in electrical installation.
+ Respect mechanical installation requirements to allow heatsink to dissipate power.

+ At commissioning ensure that under maximum load condition, the ambient temperature of the product will not
exceed the limit stated in that manual.

+ Heat-sink must be cleaned regularly. Periodicity depends on the local environment, but should not exceed 1
year.

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

/\ WARNING

UNINTENDED EQUIPMENT OPERATION

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

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

Signal and power voltage wiring must be kept separate from one another.
Where this is impractical, all wires must be rated to the power voltage &
shielded cables are recommended for signal wiring.

This product has been designed for environment A (Industrial). Use of this
product in environment B (domestic, commercial and light industrial) may
cause unwanted electromagnetic disturbances in which cases the installer
may be required to take adequate mitigation measures.

For Electromagnetic Compatibility, panel or DIN rail to which product is
attached must be grounded.

Observe all electrostatic discharge precautions before handling the unit.
At commissioning, ensure correct product configuration.
Ensure physical access to the product is restricted to authorized people only.

At commissioning, ensure cybersecurity robustness of the installation.

/\ CAUTION

HOT SURFACE RISK OF BURNS

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

Allow heatsink to cool before servicing.

Do not allow flammable or heat-sensitive parts in the immediate vicinity of
heatsink.

16
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Safety Notes

SELV

NOTICE

UNINTENDED EQUIPMENT OPERATION

*  When ordering the product, select the appropriate communication protocol or
make sure it is available as a software upgrade option.

* Non-volatile memory must not be accessed in write mode more than 10,000
times during the whole lifetime of the product.

Failure to follow these instructions can result in non-functional equipment.

NOTICE

NORTH AMERICA REGULATIONS

» For USA & Canada EPack 125A fuse holder terminal capacity is rated UL
1/0AWG, this may decrease the maximum Load current according to standard,
ambient temperature, wiring arrangement.

Failure to follow these instructions can result in non-compliance to North
America regulations.

Reasonable use and responsibility

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.

EPack is an “AC semiconductor controller for non-motor loads” designed according
to IEC60947-4-3 & UL60947-4-1, it meets the requirements of the Low voltage and
EMC European Directives which covers safety and EMC aspects.

Use in other applications, or failure to observe the installation instructions of this
manual may impair safety or EMC.

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

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

Watlow Electric Manufacturing Company shall not be held responsible for any
damage, injury, losses or expenses caused by inappropriate use of the product
(EPack), or failure to comply with these instructions.

SELV is defined (in IEC60947-1) as an electrical circuit in which the voltage cannot
exceed 'ELV' under normal conditions or under single fault conditions, including earth
ground faults in other circuits. The definition of ELV is complex as it depends on
environment, signal frequency, etc. See IEC 61140 for further details.

The I/0O connector (5-way) & auxiliary supply (24V ac/dc, 2-way) are compliant to the
SELV requirements.

The alarm relay output and the fuse holder contacts are compliant with the SELV
requirements; they can be connected to SELV or to voltage up to 230V (Rated
insulation voltage U;: 230V).
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Symbols Used in the Instrument Labeling

One or more of the symbols below may appear as a part of the instrument labeling.

@ Protective conductor terminal
discharge must be taken when handling this
Do nottouch heatsink Hot CE Mark. Indicates compliance with the
& Surface
Regulatory Compliance Mark (RCM) to

f\/ AC supply only
unit.
appropriate European Directives and
EAC (EurAsian Conformity)
[ H [ customs union mark of Australian Communication and Media

Risk of electric shock

Precautions against static electrical

AN\
Underwriters laboratories listed Refer to the manual for instructions
¢ US LISTED | mark, for Canada and the U.S.
c € Standards
conformity & Authority

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:

/A\WARNING: 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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EPack Safety Notes

Cybersecurity

Introduction

When utilizing EPack controllers’ range 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 fascia), and electronic access (via network
connections and digital communications).

WARNING

UNINTENDED EQUIPMENT OPERATION

* Ensure physical access to the product is restricted to authorized people only.

«  Atcommissioning, ensure cybersecurity robustness of the installation.

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

To minimize any potential loss of control when communicating across a network via a
third-party device (i.e. controller, PLC or configuration tool), ensure all system
hardware, software and network design are correctly configured and commissioned
for maximum cybersecurity robustness.

Cybersecurity Good Practices

Overall design of a site network is outside the scope of this manual. The
Cybersecurity Good Practices provides an overview of principles to consider. This is
available on Welcome to the Cybersecurity Help Center.

Typically, an industrial controller such as the EPack power controller should not be

placed on a network with direct access to the public Internet. Rather, good practice

involves locating these devices on a firewalled network segment, separated from the
public Internet by a so-called ‘demilitarized zone’ (DMZ).

Comms Port and Channel Enabled by Default

EPack controllers’ range supports Ethernet connectivity by default (see
Communications chapter), including the Bonjour™ service discovery protocol.
Bonjour™ is an implementation of Zeroconf and it enables the controller to be
automatically discovered by other devices on the network without the need for
manual intervention. Bonjour™ is released under a terms-of-limited-use license by
Apple.

By default, the following comms ports are opened to traffic:

Port Service
5353 UDP Zeroconf
502 TCP ModbusTCP
(see note)
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Note: ModbusTCP access is restricted until a default Comms Password has been
entered. See "Network Communications" on page 56.

If Ethernet/IP option is enabled (not available on EtherCAT products), the following
additional comms ports are opened to traffic:

Port Service
2222 UbDP
22112 UDP
Ethernet-IP-2
44818 TCP
44818 UDP

If PROFINET option is enabled,(not available on EtherCAT products), the following
additional comms ports are opened to traffic:

Port Service
34964 UDP Profinet-cm
49152 UDP Profinet RPC mapper

Comms Port and Channel Disabled by Default

By default, the following comms ports are closed to traffic, but can be temporarily
opened:

Port Service
80 TCP http
69 UDP tftp

In addition, if DHCP mode is used (see "Communications" on page 75), the following
port can be opened:

Port Service

68 UbDP bootp

Achilles® Communications Certification

The EPack series of Power 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.
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EPack Introduction

Introduction

This document describes the installation, operation and configuration of a 3 phase
EPack Power Controller.The unit includes the following analog and digital inputs and
outputs, fitted as standard:

* Two digital inputs (contact closure or voltage level), of which one of the digital
inputs can be configured as 10V user output.

®* One analog input.
* One change-over relay under software control, configurable by the user.

* Also fitted are a pair of RJ45 Ethernet connectors for communications with a
controlling PC or with other units.

Chapter Installation provides details on connector locations and pinouts.

The operator interface consists of a 1.44 inch square TFT display and four
pushbuttons for navigation and data selection.

The 3 phase EPack comes in four versions with maximum load currents of: 32A, 63A,
100A and 125A.

The supply voltage for the units can be specified as either low voltage (24V ac/dc) or
line voltage (85 to 550V ac). The choice is made at time of order and cannot be
changed in the field.

Unpacking the Units

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

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

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

The units are despatched in a special pack, designed to give adequate protection
during transit. If any of the outer boxes show signs of damage, open them
immediately and examine the instrument. If there is evidence of damage, do not
operate the instrument and contact your local representative for instructions.

After the instrument has been removed from its packing, examine the packing to
ensure that all accessories and documentation have been removed.

Store the packing for future transport requirements. Or please dispose of your
packaging in a responsible and environmentally conscious manner. Where possible,
reuse or recycle materials. Please ensure all disposal and recycling is undertaken in
compliance with your local law and regulations.
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Order Code

EPack power controller is ordered using ‘Basic product coding’ for hardware and
chargeable ‘Software Upgrade Options’.

/A DANGER

HAZARD OF FIRE

*  WITHOUT Current limit function by phase angle reduction, if SWIR (Infrared)
is NOT selected as Heater type, select the product current rating greater than
or equal to the MAXIMUM current of the load.

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

Calculate the MAXIMUM current of the load by taking account of load resistive
tolerance, load resistive variation due to temperature (inrush current) and voltage
tolerance.

For example:

WITHOUT Current limit function by phase angle reduction
Heater type: Resistive
Voltage (U) tolerance: +10% -15%
Load resistance (R) tolerance: + 5%
Load resistance (R) variation in temperature: + 7%
I load maximum = Umax/Rmin =1,1 x U /(R x 0.95 x 0.93)
I load maximum = 1.25 x U /R = 1.25 x | charge nominal
Product rating =2 1.25 x | Load nominal

Current limit function by phase angle reduction may be selected to limit the inrush
current of the load and reduce the current rating of the product.

/A DANGER

HAZARD OF FIRE

«  WITH Current limit function by phase angle reduction, select the product
current rating greater than or equal to the nominal current of the load

»  Setting of current limit function by phase angle reduction must be lower or
equal to product current rating.

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

For example:

WITH Current limit function by phase angle reduction

Product rating = | Load nominal
Setting of current limit < Product rating
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HAZARD OF FIRE

*  The current limit function by phase angle reduction is not available with
Intelligent Half Cycle (IHC), Select the product current rating greater than or
equal to the MAXIMUM current of the load.

» Duty cycle current limiting features (in burst mode), does not limit the peak
current value. Select the product current rating greater than or equal to the
MAXIMUM current of the load.

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

Short-Wave Infrared Resistor (SWIR)

At cold start-up, Short-Wave Infrared Resistor (SWIR) load types have high inrush
current up to 12 times the nominal current. Current limit function by phase angle
reduction can be selected to limit the inrush current.

If a fast response time is required or if IHC firing mode has been selected, current
limit function by phase angle reduction cannot be selected. Safety ramp (start in
phase angle) must be activated by selecting SWIR as Heater type (select Infra-red
for Heater in Quickcode).

If SWIR is selected as Heater type:

* Derating shall be applied to the current product rating.
Calculate the MAXIMUM current of the SWIR load by taking account of voltage
tolerance and load resistive tolerance WITHOUT taking in account the inrush
current due to temperature.
Select the product current rating greater than or equal to 125% of MAXIMUM
current of the SWIR load WITHOUT taking in account the inrush current.

* Adjust the safety ramp duration (SafetyRamp), the cooling time of the load
(SWIRLoadCoolingTime), and the value of SWIR Load Cooling Threshold to limit
the RMS load inrush current SWIR to less than 2.5 times the product current
rating.
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EPack

HAZARD OF FIRE

«  With SWIR Load, if a fast response time is required, or if IHC firing mode has
been selected, select SWIR (Infrared) as Heater type.

+ If SWIR is selected as Heater type, select the product current rating greater
than or equal to 125% of MAXIMUM current of the SWIR load WITHOUT
taking in account the inrush current.

+ If SWIR is selected as Heater type, adjust the duration of the safety ramp
(SafetyRamp), the cooling time of the load (SWIRLoadCoolingTime) and the
value of SWIR Load Cooling Threshold, to limit the RMS load inrush current
SWIR to less than 2.5 times the product current rating.

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

High inrush current may overstress the fuse and/or the thyristor, the thyristor may
break in short circuit. A faulty thyristor in short circuit may dissipate more power
which may cause fire.

For example:

WITHOUT Current limit function by phase angle reduction:

Heater type: SWIR
Voltage (U) tolerance +10% -15%
Load resistance (R) tolerance £ 10%

Load resistance (R) variation in temperature - 92% of nominal value (ratio
R/Rcold =12)

I load maximum (WITHOUT inrush) = Umax/Rmin =1.1 x U/ (R x 0.9)
I load maximum (WITHOUT inrush) = 1.22 x | Load nominal

Product rating = 1.25 x 1.22 x | Load nominal

Product rating 2 1.53 x | Load nom

UNINTENDED EQUIPMENT OPERATION

*  When ordering the product, select the appropriate communication protocol or
make sure it is available as a software upgrade option.

Failure to follow these instructions can result in non-functional equipment.

The PROFINET protocol and the EtherNet/IP protocol cannot be used together.
Select one of the appropriate protocols among the different options.

PROFINET protocol is available as software upgrade option on product with Modbus
TCP communication protocol and EtherNet/IP protocol.

EtherNet/IP protocol is available as software upgrade option on product with Modbus
TCP communication protocol and PROFINET protocol.

EPack supports the Modbus/TCP protocol. whatever the communication protocol is.

24
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Introduction

Basic Product Coding

KO B O Ol O O O O OF O G dE 0
EPACK-3PH
N A

Basic product

Compact SCR Power
Controller

'
ﬁ

Maximum current

@l Comms option

TCP Modbus TCP (standard)
IP EtherNet/IP
PN PROFINET

None

OEM OEM security

XXXXX | Standard warranty
WL005 | 5 Year warranty
USWL3 | US extended warranty

16A 16 amps
25A 25 amps
32A 32 amps
40A 40 amps
50A 50 amps
63A 63 amps
80A 80 amps
100A 100 amps
125A 125 amps
500V 500V max
24V 24V ac/dc

il Custom labelling

XXXXX | Standard (Eurotherm)
Fnnnn Special label

KMl Reserved

XXX Reserved

LM Control option

V2CL V2 with current limitation
by threshold (standard)

12 control

V2 control

Power control with current
limit

"

LW Transfer option

XXX
TFR

No transfer
P transfer

[l Energy option

XXX
EMS

None
Energy measurement

ikl Graphical wiring

None
)g\?V(E Graphical wiring editor
(standard)
Bre
XXX Without fuse
HSP High speed fuse
without microswitch
HSM High speed fuse

with microswitch

kB Configuration

XXXXXX | Default
LC Long code
EEnnn Customer clone number

Optional configuration

m Nominal load current

[nnnA | 1 - Value field 1

m Nominal line voltage

100 volts
110 volts
115 volts
120 volts
127 volts
200 volts
208 volts
220 volts
230 volts
240 volts
277 volts
380 volts
400 volts
415 volts
440 volts
460 volts
480 volts
500 volts

Star without neutral
Delta

Star with neutral
Open delta

type
Resistive
Transformer primary

Resistive
Molybdenum disilicide
Silicon carbide

Short wave infra-red

Firing mode

Phase angle

Intelligent half cycle
Variable modulation burst
firing (default 16 cycles)
Fix modulation period
(default 2 seconds)

Logic mode

m Analog input function

None, Setpoint via comms
Setpoint

Setpoint limit

Current limit

Current transfer span

0-10 volts
1-5 volts
2-10 volts
0-5 volts
0-20 mA
4-20mA

None

Setpoint for logic mode
Alarm acknowledgement
Remote setpoint selection
Fuse blown

10V supply

HA033541 Issue 03
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Software Upgrade Options

K Bl B O Ol O i 0

1 | Serial number instrument 5 I Energy option
nnnn ] Serial number XXX No change
TFR Energy measurement
2 | Current ratings
XXX No change 6 | Comms option
16A-25A | Upgrade 16A to 25A XXX No change
16A-32A | Upgrade 16A to 32A IP Ethernet/IP
25A-32A | Upgrade 25A to 32A PN Profinet

40A-50A | Upgrade 40A to 50A
40A-63A | Upgrade 40A to 63A

50A-63A | Upgrade 50A to 63A 7_| Graphical wiring
80A-100A | Upgrade 80A to XXX No change
100A GWE Graphical wiring
editor
3 | Control option
XXX no change 8 | OEM security
V2-V2CL Upgrade V' to XXX No change
V'CL OEM OEM security
V2-PWRCL Upgrade V' to
PWRCL
V2CL-PWRCL | Upgrade I’ to
PWR

4 | Transfer option

XXX No change
TFR I” Transfer

UNINTENDED EQUIPMENT OPERATION

*  When ordering the product, select the appropriate communication protocol or
make sure it is available as a software upgrade option.

Failure to follow these instructions can result in non-functional equipment.

The PROFINET protocol and the EtherNet/IP protocol cannot be used together.
Select one of the appropriate protocols among the different options.

PROFINET protocol is available as software upgrade option on product with Modbus
TCP communication protocol and EtherNet/IP protocol.

EtherNet/IP protocol is available as software upgrade option on product with Modbus
TCP communication protocol and PROFINET protocol.

EPack supports the Modbus/TCP protocol. whatever the communication protocol is.
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Installation EPack

Installation
Mechanical Installation

Mounting details

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

*  Apply appropriate personal protective equipment (PPE) and follow safe
electrical work practices. See applicable national standards e.g. NFPA70E,
CSA 7462, BS 7671, NFC 18-510.

* This equipment must only be installed and serviced by qualified electrical
personnel.

«  Turn off all power supplying this equipment before working on equipment.
» Always use a properly rated voltage sensing device to confirm power is off.

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

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

*  This product must be installed, connected and used in compliance with
prevailing standards and/or installation regulations.

* Do not exceed the device's ratings.

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

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* The unit must be installed in an enclosure or cabinet connected to the
protective earth ground.

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

Notes:

1. CE: protective earth ground minimum size must be selected according to IEC
60364-5-54 table 54.2 or IEC61439-1 table 5 or applicable national standards.

2. U.L.: protective earth ground minimum size must be selected according to NEC
table 250.122 or NFPA79 table 8.2.2.3 or applicable national standards.
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/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

+  Electrically conductive pollution must be excluded from the cabinet in which
the product is mounted.

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

Notes:

1. The product has been designed for pollution degree 2 according to IEC60947-1
definition: Normally, only non-conductive pollution occurs. Occasionally, however,
a temporary conductivity caused by condensation may be expected.

2. Electrically conductive pollution must be excluded from the cabinet in which the
product is mounted. To ensure a suitable atmosphere in conditions of conductive
pollution, fit adequate air conditioning/filtering/cooling equipment to the air intake
of the cabinet, e.g. fitting fan-cooled cabinets with a fan failure detection device
or a thermal safety cut-out.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

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

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

Note: Conductive or non-conductive parts which ingress the product may reduce or
short circuit the insulation barriers inside the product.

/\ WARNING
UNINTENDED EQUIPMENT OPERATION

+ Observe all electrostatic discharge precautions before handling the unit.

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

Mechanical installation requirements

/A DANGER

HAZARD OF FIRE

* Respect mechanical installation requirements to allow heatsink to dissipate
power.

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

Notes:
1. The product is designed to be mounted vertically.

2. There must be no obstructions (above or below) which could reduce or hamper
airflow.
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3. If more than one instance of the product is in the same cabinet, they must be
mounted in such a way that air from one unit is not drawn into another.

The gap between two EPack devices must be at minimum 10mm.

The gap between EPack and cable tray must be at least those defined in the
table in Mounted clearance dimensions.

/A DANGER

HAZARD OF FIRE

* At commissioning ensure that under maximum load condition, the ambient
temperature of the product will not exceed the limit stated in that manual.

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

Notes:

1. EPack has been designed for a maximum temperature of 45°C (113°F) at 1000m
(3281ft) altitude at nominal current & 40°C (104°F) at 2000m (6562ft) altitude at
nominal current.

2. At commissioning ensure that the ambient temperature inside the cabinet does
not exceed the limit under maximum load condition.

/A DANGER

HAZARD OF FIRE

* Heat-sink must be cleaned regularly. Periodicity depends on the local
environment, but should not exceed 1 year.

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

/\ CAUTION
HOT SURFACE RISK OF BURNS

» Do not allow flammable or heat-sensitive parts in the immediate vicinity of
heatsink.

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

Mounted clearance dimensions

Phase: | 3 phase

Amps: 16 - 32A 40-63A 80-100A 125A

EPack clearance
dimensions mm (inches):

between cable tray and 70(2.76) 100(3.94) 150(5.91) 150 (5.91)
EPack

between two cable trays 306 (12.05) 366 (14.41) 530 (20.87) 530 (20.87)

between or side by side 10(.39) 10(.39) 10(.39) 10 (.39)

another EPack
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Figures 4 to 7 show dimensions for the various units.

The units are designed for DIN Rail or bulkhead mounting using the mounting fixings
supplied.

Bulkhead Mounting

32A and 63A Units

For Bulkhead mounting, fit the upper bracket ‘A’ to the rear of the unit by removing

screw ‘B’ x2 and associated shakeproof washers, offering the bracket up to the unit,
and then securing it by installing x2 screw ‘B’ ensuring that the bracket is correctly

oriented (as shown) and that the shakeproof washers are fitted between the screw
head and the bracket.

Use a screwdriver with a 3mm AF hexagonal bit. The recommended tightening
torque is 1.5 Nm (1.1 Ib-ft). To mount, secure using x2 M5 screws and shakeproof
washers using the top and bottom mount points.

Figure 1 Fitting upper bulkhead mounting bracket (32A unit shown; 63A units similar)
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80A, 100A and 125A Units

For bulkhead mounting, brackets ‘A’ and ‘B’ on the rear of the unit are used to mount
the product. Secure using x3 M6 screws and shakeproof washers using the top and
bottom mount points.

T—— B

Figure 2 Bulkhead mounting 80A/100A unit shown (125A similar)

DIN Rail Mounting

32A and 63A Units

The 32A and 63A units can be mounted using two horizontal, parallel, 7.5mm or
15mm DIN rails. Locate the upper mounting hooks ‘A’ (x2) on the upper DIN rail ‘B’.
To secure the unit against the lower DIN rail ‘C’, slide the lower mounting catches ‘D’
(x2) upwards and tighten the mounting screws ‘E’ (x2) to the recommended
tightening torque of 3Nm (2.2Ib ft).
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Installation

160mm +3
(6.29 inches)

125mm +3
4.92 inches)

] 1

Figure 3 DIN rail mounting (32A unit shown; 63A units similar)

80A, 100A and 125A Units

The higher power units cannot be mounted using any type of DIN rail configuration
due to the size and relative mass.

See "Bulkhead Mounting" on page 31 for further details.

HAQ033541 Issue 03
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Dimensions

16A to 32A unit dimensions

EPack (auxiliary) supply power (low
voltage option shown)

Not connected

Voltage reference = ) =
connected to neutral if load is -
3 stars with Neutral (4S). 0
Not connected for other load e
configuration €
; S
L o
3
A Power mains line (3 Phases)
VA
<
< 5
= o
E ©
S £ T A
S £ i A
N (2]
N A
5
0
~ |®
£ |e
)
Y S |z
X | E
®© |E
Y g (@
< - |
- > o |~
265 mm (10.4 in) d -
B
3
> Y VY

Protective earth ground connection
(M6 nut).

The protective earth ground
connection must be made using a
listed ring type crimp.

Bottom View

1/0 connector

R T TTHTL

Relay output

Y

192 mm (7.56 in)

Figure 4 Mechanical installation details (16A to 32A units)
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Installation

40A to 63A unit dimensions

EPack (auxiliary) supply power (low
voltage option shown)

Voltage reference

Connected to neutral if load is 3 stars with
Neutral (4S).

Not connected for other load configuration

A
VA
<
< 3
hay o
Z ©
£ ©
€ £
S £
N D
&
Y
Y
I( y
265 mm (10.4 in) ld

220 mm (8.66 in)
Load power outputs

T

ST
R T

H_!_II

l

[
1
i

1/0 connector

Y|

Relay output

i

N
>

227 mm (8.94 in)

Not connected

THHITHININT
140 mm (5.51 in)

I

Power mains line (3 Phases)

H

213.5 mm (8.406 in)

y

A

229.5 mm (9.035 in)

i

Protective earth ground
connection (M6 nut).

The protective earth
ground connection must
be made using a listed ring
type crimp.

Figure 5 Mechanical installation details (40A to 63A units)
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80A to 100A unit dimensions
EPack (auxiliary) supply power (low
voltage option shown) Not connected

i —
7 £
et P
S /A == e b (').
/P ©
— ‘ Top View £
_—— . - E

— L]
— — o
— - [(e}
C—) . ~

_—— ~

-_—— —

— _ Y
Voltage reference Connected to neutral if load is 3 stars with Neutral
(4S). Not connected for other load configuration o
Wire guide Power mains line (3 Phases)

60 mm Power mains line

2 pl .
(2 places) (2.36in) terminals screw head
/
A

y N
;II |< 325 mm (12.8 in)
Door
catch A
<
< - 0
o = T
o ~ —_
< < = c
o £
£ E E o~
€ 5 N
~ £ & A
N § E
o Right-hand side
ho View
\ Door catch
Y A 4
Wire guide

Load power output ~
(2 places) terminals screw head #

Protective earth ground
connection (M6 nut).

Load power outputs

235 mm (9.25 in) »

Note: The Protective earth ground connection
must be made using a listed ring type crimp.

1

Bottom View |'

rl

| BB
NI

VU 1

160 mm (6.30 in)

Wall Bracket

Vil

ARER EER 1ERER
NEANF R 1EED

1/0 connector

Relay output 242 mm (9.53 in)

Figure 6 Mechanical installation details (80A to 100A units) (doors open).
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125A unit dimensions
EPack (auxiliary) supply power (low
voltage option shown) Not connected Power mains line (3 Phases)
A
N
A . -
= N
o <
@ [To)
© — <
pud L2
Voltage reference /g op View E
connected to neutral if load is g s
3 stars with Neutral (4S). - - 5
Not connected for other load |
configuration Y |
A
60 mm NG
Wire guide Power mains line 130 mm 7
(2 places) / terminals screw head (3.12in)
X A
Door catch Ul
325 mm (12.8 in)
E ~
________ - < N
£ [to}
© ~
= Z
e e
€ €
S = =
2 I N
N N
€
€ -hand side
= View
i A ®
— , Y
|
Wire guide Load power output <
(2 places) terminals screw head Door catch
N s
! ~ _ - /
. Protective earth ground
235 mm (9.25 in) )I connection (M6 nut).

Load power outputs

160 mm (6.30 in)
< >

10 connector/

Relay output

242 mm (9.53 in)

Note: The protective earth ground connection
must be made using a listed ring type crimp.

Wall bracket

Figure 7 Mechanical installation details (125A units) (Doors open).
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EPack
Summary - all units (16A - 125A)
Phase 3 phase
Amps: 16 - 32A 40 - 63A 80 - 100A 125A
Dimensions mm (inches)
Height 166 (6.535) 166(6.535) 230(9.055) 230(9.055)
with Double DIN Rail 213.5(8.405) 213.5(8.405) N N
with Wall back plate 229.5(9.035) 229.5(9.035) 291(11.456) 291(11.456)
Doors open 290(11.417) 290(11.417) 310(12.204) 310(12.204)
Depth 185(7.283) 220(8.661) 235(9.251) 235(9.251)
with Wall back plate 192 (7.559) 227(8.937) 242(9.527) 242 (9.527)
with doors open MR MR 325(12.795) 325(12.795)
Width 140(5.511) 140(5.511) 160 (6.299) 240(9.448)
with doors open 265(10.433) 265(10.433) NS NS
Wall mount fixings
Distance apart:
Medium mount 219(8.622) 219(8.622) -
Large mount - - 277 (10.905) 277 (10.905)
Double DIN Rails 125 3 125 3 - -
(4.921 £0.12) (4.921 £0.12)
Distance between top, two
mounting fixings:
Large mount - - 60 (2.362) 60 (2.362)
HeatSink Depth 55(2.165) 90 (3.543) 97(3.818) 130 (5.118)

Not applicable, double DIN rail option not available.

Not applicable, doors open sideways increasing only the width.

Not applicable, doors open vertically (up or down) towards the center of the product increasing only the depth.
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Electrical Installation

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* Apply appropriate personal protective equipment (PPE) and follow safe
electrical work practices. See applicable national standards e.g. NFPA70E,
CSA 7462, BS 7671, NFC 18-510.

»  This equipment must only be installed and serviced by qualified electrical
personnel.

« Turn off all power supplying this equipment before working on equipment.
* Always use a properly rated voltage sensing device to confirm power is off.

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

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

*  This product must be installed, connected and used in compliance with
prevailing standards and/or installation regulations.

* Do not exceed the device's ratings.

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

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

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

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

Note: Conductive or non-conductive parts which ingress product may reduce or
short the insulations barriers inside the product.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

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

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

Note: Wires may slip out of the terminals.
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EPack

/\ WARNING
UNINTENDED EQUIPMENT OPERATION

» Observe all electrostatic discharge precautions before handling the unit.

» Signal and power voltage wiring must be kept separate from one another.
Where this is impractical, all wires must be rated to the power voltage &
shielded cables are recommended for signal wiring.

* For Electromagnetic Compatibility, panel or DIN rail to which product is
attached must be grounded.

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

Connection Details

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

+ Before any other connection is made, the protective earth ground terminal
must be connected to a protective conductor.

*  Protective conductor must be sized in compliance with local and national
regulatory requirements.

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

The earth connection must be made by using a lug terminal of size as given in
Table 1, “Connection Details”. The cables must be rated 90°C stranded copper only.

® CE: The protective earth ground cable minimum size must be selected according
to IEC 60364-5-54 table 54.2 or IEC61439-1 table 5 or applicable national
standards. The protective earth ground connection must be made to the unit with
a ring type crimp terminal, using the nut and shakeproof washer supplied (M6 for
16A to 125A units).

* U.L.: The protective earth ground cable cross sectional area should be selected
according to NEC table 250.122 or NFPA79 table 8.2.2.3 or applicable national
standards. The protective earth ground connection must be made to the unit with
a U.L. listed ring type crimp terminal, using the nut and shakeproof washer
supplied (M6 for 16A to 125A units).

HAZARD OF FIRE

» Power connections: The cables must be rated 90°C stranded copper only, the
cross section must be selected according to the branch circuit protection
rating.

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

CE: Wire conductor cross sections must comply with IEC 60364-5-52 or applicable
national standards.

40
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Installation

U.L.: Wire conductor cross sections must comply with NEC Table 310.15(B)(16)
(formerly Table 310.16) taking account of table 310.15(B)(2) for the ampacity
correction factors or NFPA79 Table 12.5.1 taking account of Table 12.5.5(a) for the

ampacity correction factors or applicable national standards.

Table 1, “Connection Details” gives details of tightening torques for the various supply
power and signal wiring connections.

Table 1: Connection Details
. o 1
Terminals Product Terminal Capacity” | yjre Type | Torque Comments
Rating
mm?2 AWG
Supply voltage 16At0 | 1.5mm2to | AWG 14to | Stranded 2Nm PZ2 or
(1/L1,3/L2, 5/L3) 63A 25 mm?2 AWG4 | copper (18lbin) | Flat-bladed
and Rated screwdriver
Load supply 90°C 5.5x 1.0mm
(2/T1,4/T2,6/T3) (194°F) (7/32in x 0.039%in) or
6.5x1.2mm
(1/4in x 0.047in)
80Ato | 10mm2to | AWG8to 5.6Nm Flat-bladed
125A 50mm? AWG 2/0 (50lbin) |screwdriver
55x Tmm
(7/32in x 0.039in) or
6.5x1.2mm
(1/4inx 0.047in)
Protective earth ground 16Ato |Méring-type crimp 2.5Nm U.L.: Listed ring-type
63A |terminal (22Ibin) | crimp terminal must be
used
80Ato |Méring-type crimp 5.6Nm U.L.: Listed ring-type
125A  |terminal (50lbin) |crimpterminal mustbe
used
Voltage Reference (Vref) All 0.25mm2 |AWG24to |Stranded 0.56Nm | Flat-bladed
(2-way/1 connected) to 2.5mm2 AWG 12 copper (5lb in) screwdriver
Supply (24Vac/dc) ' Rated 3.5x0.6mm
(2-way) 75°C (1/8inx 0.0236in)
Supply (167°F)

(85V-550Vac)(3-way)
I/O connector (5-way)
Relay connector (3-way)

1.

standard).

/A DANGER

AWG (American Wire Gauge) for USA and Canada (according to cUL standard); section in mm? for IEC countries (according to IEC/EN

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

« Tighten all connections in conformance with the torque specifications. Periodic
inspections are required.

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

See Table 1, “Connection Details”.

Wires are not properly retained in terminals with insufficient torque.

Insufficient torque may increase the contact resistance:

HAQ033541 Issue 03
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Installation EPack

* The protective earth ground connection may be too resistive. In case of short
circuit between live parts and heatsink, the heatsink may reach a dangerous
voltage.

®* The power terminals will overheat.

Excessive torque may damage the terminal.

/A DANGER

HAZARD OF FIRE
*  Connection of two conductors in the same terminal is not permitted.

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

Partial or total loss of connection as a result of attempting to connect two or more
conductors in the same terminal results in an overheat of the terminals.

See Table 1, “Connection Details”.

NOTICE

NORTH AMERICA REGULATIONS

* For USA & Canada EPack 125A fuse holder terminal capacity is rated UL
1/0AWG, this may decrease the maximum Load current according to standard,
ambient temperature, wiring arrangement.

Failure to follow these instructions can result in non-compliance to North
America regulations.

For compliance with;
* UL508A (Industrial Control Panels) the continuous load shall not exceed 120A.

Note: As per UL508A, an ambient temperature of 40°C is assigned to all
cabinet, cable stranded copper rated 90°C.

* NFPA79 (Electrical Standard for Industrial Machinery) full load current shall not
exceed:

©  125A at 35°C ambient temperature
©  120A at 40°C ambient temperature
°  115A at45°C ambient temperature.

Note: According to NFPA79 sub article 12.5.2, NFPA70 (NEC) article 310.15
may be used to size conductor rated 90°C. Higher full load current may be
achieved with NFPA70 (NEC) see below.

* NFPA 70 (NEC: National electric code), continuous load may be limited
according to ambient temperature of the cabinet and wiring arrangement.

Note: Single-Insulated Conductors and NEC Table 310.15(B)(17) (formerly
Table 310.17) may be use for continuous load up to 125A at 45°C.

Auxiliary supply

The auxiliary supply connections (to operate the product) are terminated using a
2-way (24V ac/dc version) or 3-way (85 to 550Vac version) connector, located on the
upper side of the unit, as shown in Figure 8 and Figure 9.
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24V ac/dc auxiliary supply

/A DANGER

HAZARD OF FIRE

* The cables used to connect the EPack’s auxiliary supply and voltage
reference must be protected by branch-circuit protection. Such branch-circuit
protection must comply with local and national regulatory requirements.

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

® CE: branch-circuit protection must be selected according to IEC 60364-4-43 or
applicable local regulations.

* UL: branch-circuit protection must be selected according to NEC article 210.20, it
is necessary for compliance with National Electric Code (NEC) requirements.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

*  The “24V auxiliary supply” is an SELV circuit. The supply Voltage must be
derived from a SELV or PELYV circuit.

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

SELV is defined (in IEC60947-1) as an electrical circuit in which the voltage cannot
exceed 'ELV' under normal conditions or under single fault conditions, including earth
ground faults in other circuits.

The definition of ELV is complex as it depends on environment, signal frequency, etc.
See IEC 61140 for further details.

85 to 550Vac auxiliary supply

/A DANGER

HAZARD OF FIRE

+ The cables used to connect the EPack’s auxiliary supply and voltage
reference must be protected by branch-circuit protection. Such branch-circuit
protection must comply with local and national regulatory requirements.

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

Branch circuit protection is mandatory to protect the cable used to connect the
auxiliary supply.

® CE: branch-circuit protection must be selected according to IEC 60364-4-43 or
applicable local regulations.

* UL: branch-circuit protection must be selected according to NEC article 210.20, it
is necessary for compliance with National Electric Code (NEC) requirements.
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EPack

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* AHigh-speed fuse (supplemental fuses in addition to branch circuit protective
device) or a double protection fuse as listed in "Auxiliary supply fuse
protection" on page 246 is mandatory for 85Vac to 550Vac auxiliary supply.

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

This fuse is necessary to avoid the 85Vac to 550Vac auxiliary supply to emit flame or
molten element in case of breakdown of a component.

High-speed fuse (supplemental fuse) does not protect the wiring, they must be fitted
(in addition to branch circuit protective device).

Double protection fuse comprises a branch circuit fuse and a high-speed fuse.
Double protection fuses must be selected according to applicable national standards

Branch circuit protection fuses standards in USA/Canada differ from IEC standards
(e.g; Europe (CE)). Therefore:

* Afuse approved as branch circuit protection fuses in USA/Canada is not a
branch circuit in all countries where IEC standards apply (e.g; Europe (CE)).

* Afuse approved as branch circuit protection fuses in all countries where IEC
standards apply (e.g; Europe (CE)) is not a branch circuit in USA/Canada.

See tables in "Auxiliary supply fuse protection" on page 246.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* If opening of any fuses or branch circuit protection device that supply the
85Vac to 550Vac auxiliary supply occurs, first check the wiring. If the wiring is
not damaged, do not replace the fuse and contact the manufacturer’s local
service center.

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

If the wiring is not damaged a component inside the 85Vac to 550Vac auxiliary supply
is broken and product must go back to service center.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

*  The maximum voltage between any pole of the 85Vac to 550Vac auxiliary
supply and all other terminals must be lower than 550Vac.

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

If the 85Vac to 550Vac auxiliary supply is supplied by a dedicated transformer the
phasing must be checked to avoid overvoltage.

44
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Connections (Supply Power and Load)

/A DANGER

HAZARD OF FIRE

»  This product does not contain any branch-circuit protection, therefore the
installer must add branch-circuit protection upstream of the unit.

« Branch circuit protection must be selected according to maximum current in
each phase and must be rated in compliance with local and national regulatory
requirements.

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

Branch circuit protection is mandatory to protect the wiring.

® CE: branch-circuit protection must be selected according to IEC 60364-4-43 or
applicable local regulations.

UL: branch-circuit protection must be selected according to NEC article 210.20, it
is necessary for compliance with National Electric Code (NEC) requirements.

/A DANGER

HAZARD OF FIRE

» Power connections: The cables must be rated 90°C stranded copper only, the
cross section must be selected according to the branch circuit protection
rating.

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

CE: Wire conductor cross sections must comply with IEC 60364-5-52 or applicable
national standards

U.L.: Wire conductor cross sections must comply with NEC Table 310.15(B)(16)
(formerly Table 310.16) taking account of table 310.15(B)(2) for the ampacity
correction factors or NFPA79 Table 12.5.1 taking account of Table 12.5.5(a) for the
ampacity correction factors or applicable national standards.

/A DANGER

HAZARD OF FIRE

+ For 4S load type, WITH Current limit function by phase angle reduction
activated on product, the neutral cross-sectional area must be sized to carry
up to (V3 x current limit setting).

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

For high coefficient temperature resistive load, Current limit function by phase angle
reduction may be selected to limit the inrush current of the load and downsized the
rating of the product.

With this features the current in each line is limited to the current limit setting and the
current in neutral can reach up to (V3 x current limit setting).
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/A DANGER

HAZARD OF FIRE

* For 4S load type WITHOUT current limit by phase angle reduction activated
on product, the cross-sectional area of the neutral conductor, must be sized to
carry the maximum phase current.

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

Calculate the maximum current of the load by taking account of load resistive
tolerance (tolerance and variation due to temperature) and voltage tolerance.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* High speed fuses (supplemental fuses in addition to branch circuit protective
device), as listed in fusing sections, are mandatory to protect EPack against
load short circuit.

» If opening of either the branch circuit protective device or the high-speed fuses
(supplemental fuses) occurs, the product must be examined by suitably
qualified personnel and replaced if damaged.

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

See tables in "Fusing" on page 239.
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Installation

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH
* Respect electrical installation requirements to ensure optimum IP rating.

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

Products are rated IP20 according to EN60529.

If the conductor stripping lengths of the power cables are longer than the
requirements, then IP20 is compromised.

If the conductor stripping lengths of the power cables are shorter than the
requirements there is a potential risk of total loss of connection. Wires may slip out of
the terminals.

If the plastic knockouts are removed, and cables with diameters lower than 9mm are
used, then IP20 rating is compromised and the product is rated at IP10.

/A DANGER

HAZARD OF FIRE
*  The conductor stripping length must be as stated in Electrical Installation.

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

If the conductor stripping lengths of the power cables are shorter than the
requirements there is a potential risk of partial loss of connection which may create
an overheat of the terminals.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH
* Close doors and plug-in terminals before turning on power to this equipment.

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

If the upper and/or lower access door are open, then IP20 rating is compromised and
the products are rated at IP10.

HAQ033541 Issue 03
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16A to 32A and 40A to 63A Units

63A unit shown; 32A units similar

Power mains lines (3 phases)

11 32 513

Lift-up flaps
a1 g
[ mem————_.—=]

Access to power mains
line terminals screw head

Pull-down flap

Access to load power
output terminals screw head

f
I IIII! T
i IIIIIH JUEE D

Protective earth ground
(M6 nut). Must be made Load power Auxiliary power supply.

with a listed ring type output Specifiable at time
crimp of order as 24V

or 500V (shown below)

Centre pin not
connected
Voltage reference
Connected to neutral if load is 3 stars with
Neutral (4S).
Not connected for other load configuration

Figure 8 Supply power and Load connection details (16A to 63A units)
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Installation

80A, 100A and 125A units

ower mains lines

Pull-down flap
Access to power mains
line terminals screw heads

similar

125A unit shown; 100A & 80A units I

Top View

M 1T
AT

3/L2 5/L3

SELI wtinl il

LY (11

LRI
AR

1IL1

Lift-up flap

Protective earth ground

(M6 nut). @

Must be made with a P

listed ring type crimp >
—

Load power output

Centre pin not
connected

'\
(N
i ur | i

Access to load power
output terminals screw heads

AL EYEN IREN
EEEN ENE EREN

Auxiliary power supply.
Specifiable at time
of order as 24V

or 500V (shown below)

Voltage reference

connected to neutral if load is 3 stars with
Neutral (4S).

Not connected for other load configuration

Figure 9 Supply power and Load connection details (80A to 125A units)

(125A displayed).

See Figure 8 or Figure 9 for basic wiring details.

EPack rating Exposed conductor length | Remove terminal housing plastic knockout? Cable diameter maximum
(Amps) mm (inch) mm (inch) cable diameter mm (inch)

16A to 63A 20-23(0.79-0.91) Yes, for cables greater than 9 (0.35) 10.5(0.41)

80A to 125A 20-23(0.79-0.91) Yes, for cables greater than 9 (0.35) 17.5(0.69)

Table 2: EPack 3PH cable connection specification
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Installation
Load Configurations
Delta
Closed Delta
High speed thyristor Phase 1
protection fuses 0 O
:)_I_ Phase 2
1 Phase3
O O
LA gt 21T
2
Phase 1 - !] Isolating devices
" Fuse L1 3L2 53
EPack auxilia
v oy 00| e
Viine V3 pply — -~ =
(low voltage .
Viine 3 option shown) E
32 %4/1'2 Voltage reference, 2/T1 4/T2 613
Phase 2 Lty not connected if "
\;line 2 load is 3 phase
Phase 3 ‘ >t closed delta (3D)
5113 - 613
Load 1 Load 2 Load 3
Figure 10 3 phase Closed Delta wiring scheme/load configuration
Open Delta
High speed thyristor Phase 1
protection fuses © Shase 2
O O
.
O O
Phase 3
Phase 1
Isolating
l devices
Fuse Ll
Viine EPack auxiliary w2 s
. supply i
Viine 3 (low voltage ﬂ—[ ﬁ
option shown) B
Voltage reference,/'v
Ph 9 not connected if am 4m2 ems
ase load is 3 phase oo J
Viine 2 Open Delta (6D)
Phase 3
Load 1 \
/
Load 2 \\ Toad 3

Figure 11 3 phase Open Delta wiring scheme/load configuration
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Star

Star with Neutral

CE: Wire conductor cross sections must comply with IEC 60364-5-52 or applicable
national standards.

U.L.: Wire conductor cross sections must comply with NEC Table 310.15(B)(16)
(formerly Table 310.16) taking account of table 310.15(B)(2) for the ampacity
correction factors or NFPA79 Table 12.5.1 taking account of Table 12.5.5(a) for the
amperage correction factors or applicable national standards.

/A DANGER

HAZARD OF FIRE

* For 4S load type WITHOUT current limit by phase angle reduction activated
on product, the cross-sectional area of the neutral conductor, must be sized to
carry the maximum phase current.

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

Calculate the maximum current of the load by taking account of load resistive
tolerance (tolerance and variation due to temperature) and voltage tolerance.

/A DANGER

HAZARD OF FIRE

* For 4S load type, WITH Current limit function by phase angle reduction
activated on product, the neutral cross-sectional area must be sized to carry
up to (V3 x current limit setting).

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

| Phase1

° CPhase 2

High speed thyristor

O O
protection fuses 55 Phase 3
\ N 1_ Neutral

I T e
Phase 1 L1 |_>|L|2/T1 2 2 2 \Isolating

< devices

— EPack auxiliary
) o 0 ]
Viine 4 supply Fuse M1 32 513
Neutral

(low voltage —OO- _
option shown) P —____|— i
-
ine E 4
/
Ph b Voltage reference
ase 3IL2 et —4/T2 connected to neutral 211 4M2 613

Ll if load is 3 stars with o

Viine 3 Neutral (4S).

51L3 i 6/T3
Phase 3 ]

Fuse

Load 1

v 4

Load 2 Load 3

Figure 12 3 phase Star with Neutral wiring scheme/load configuration
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Star without Neutral
3' 5 Phase 1
. . _1 Phase2
High speed thyristor
protection fuses L Phase3
N \
Phase 1 11 r>J[L‘2IT1 z 2 Isolating
L g devices
Vi EPack auxili Fuse 1/LL1] 3{'{2 5/L3
line ack auxiliary
Viine 3 supply —> OC E=]
(low voltage .
option shown)
Ph o a2 472 Voltage reference,
ase L not connected if load 2/T1 4/T2 6/T3
%—J is 3 phase Star !
Vijne 2 without neutral (3S)
5/L3 l_..'/_|Bﬂ‘T3
Phase 3 <
Load1 Load2 Load3

Figure 13 3 phase Star without neutral wiring scheme/load configuration
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Installation

Signal wiring

Figure 14 shows the connector location, on the underside of the unit, for the digital
and analog inputs, and for the internal relay output.

Firing Enable

For the power module thyristors to operate, the Firing Enable must be enabled.

In the default configuration Digital input 1 is used to enable the firing and is
configured in contact closure type. Therefore, Firing Enable is achieved by shorting
pins OV and DI1 of the I/O connector located on the underside of the unit (Digital

input 1).
|— 1
Firingenable ov

contact

DI1
DI2

QuickCode menu allows the user to select Digital input 2 to Enable Firing. Digital
input 2 is configured in contact closure type, therefore, Firing Enable is achieved by
shorting pins 0V and DI2 of the 1/0 connector located on the underside of the unit
(Digital input 2).

If none of them have been selected as firing enable function in the QuickCode menu
therefore userval1 function block will be connected to the firing enable input of the
firingOP function block.

Userval1 function block will be set to 1 which will enable the firing.

Usrval 1 FiringOP
100 © Résistive (0)
Val Val Enable
r | B { In
1) PaLimitin
=3 O
g

Alarm Acknowledge

In the default configuration, shorting pins OV and DI2 of the 1/0 connector located on
the underside of the unit (Digital input 2) acknowledges alarms. This can be done
also using DI1.

DI can be configured as a voltage input (if required), and in this case it requires a high
signal to be applied to DI with the relevant zero voltage connected to OV.

HAQ033541 Issue 03
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Main Setpoint

In the default configuration, the analog input sets the main setpoint.

Relay Output

The relay is normally energized (Common and Normally Open pins shorted), and is
de-energized (Common and Normally Closed pins shorted) when active. In the
default configuration, the relay output is operated by the Fault detect ‘Custom Alarm’
becoming active.

By default, the Custom alarm is set up to be equivalent to ‘AnySystemAlarm’ which
becomes active if any ‘stop firing’ conditions, such as those listed below, is detected.

1. Missing mains. Supply voltage line is missing.

2. Thyristor short circuit?

3. Network dips. Areduction in supply voltage exceeding a configurable value
(VdipsThreshold), causes firing to be inhibited until the supply voltage
returns to a suitable value. VdipsThreshold represents a percentage
change in supply voltage between successive half cycles.

4. Freqoutof range. The supply frequency is checked every half cycle, and if
the percentage change between successive half cycles exceeds a
threshold value (max. 5%), a Mains Frequency System Alarm is
generated.

Chop Off (page 233).

6. Analog input over current. For mA inputs this alarm is active if there is too
high a current flowing through the shunt.

The relay is de-energized temporarily then re-energized at start-up. As the relay is
wired in positive security, any auxiliary power supply failure will de-energize the relay.

In configuration mode, it is also possible to configure the relay using the Alarm Relay
menu in the Operator Interface (page 61).

a. Itis not possible to detect a thyristor short circuit when the unit is delivering
100% output power.
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I/0 Input & Output Details

Analog nput S
I L
0to 10V, 1 to 5V V or mA input own; ¢

2 tg 10V’ 0 tg 5V (see note 3)

0020 mA

4 to 20 mA

— ?_w .
1(0V) 1

Digital inputs i
h Relay output
(Pins 3, 4, and 5) 2 (+) Bottom View y outp!
02
Contact input —— - -o-l-c 3(0V)
800Q to ~ = open I 01
0Q to 450Q = closed
451Q to 799Q = undefined 4 (DI1) I 04
R THEHLUEL U RN
11V to 30V, with >6mA to <30mA = high 1 l ‘ l ' | 02 = Normally connected
-3V to 5V, with >2mA to <30mA= low N I I r I l \ I I I |; I l F I 01 = Common

or 04 = Normally open

5V to 11V with <2mA 1 I ‘ . '; . l I ! I ] I Switching characteristics
o h I d\hi=g) (resistive loads):
Digital Output (DI2) YT Vi I | m ]\”I m II + Vmax: 264V RMS
Usercon_flgurable output I L. l I . * Vmin: 5V dc
10.2v, with max. 10mA s I (] I m U ” I II‘ " « lmax: 2A RMS
bl + Imax: 10mA

LIRS
gl

TRTR ST
Tt DS

Figure 14 1/O details

Notes:
1. Diagram shows DI1 as a contact input and DI2 as a voltage level input.
2. DI1 can be configured as contact inputs or voltage inputs.

3. DI2 can be configured as contact inputs or voltage inputs or 10.2V output (with
max. 10mA).

4. Analog input type (Volts or mA) is selected in /0 Analog IP configuration. When
a mArange is selected, a suitable shunt resistor is automatically connected into
circuit. It is thus unnecessary for the user to fit external components.

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

+ Do not exceed the device's ratings.

+ The I/O Input & Output, the Communications ports are SELV circuit. They
must be connected to SELV or PELV circuit.

»  The relay output and the fuse holders contacts are compliant to the SELV
requirements; they can be connected to SELV, PELYV circuit or to voltage up to
230V (maximum value of rated operational voltage to earth:230V).

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

SELV is defined (in IEC60947-1) as an electrical circuit in which the voltage cannot
exceed 'ELV' under normal conditions or under single fault conditions, including earth
ground faults in other circuits.

The definition of ELV is complex as it depends on environment, signal frequency, etc.
See IEC 61140 for further details.
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Network Communications

Ethernet Wiring

An Ethernet networking capability is provided by a pair of RJ45 connectors, located
at the front of the EPack power controller unit.

Communications Pinouts

Each connector has a pair of LED indicators to indicate network connection (amber
LED) and network Tx activity (flashing green).

The connection is 10/100 base T, autosensing.

3
5

Signal

Not used
Not used
Rx-
Not used
Not used
Rx+
Tx-
Tx+

Yellow

Green

“SNWhrOION©

LEDs:
Green = Tx activity
Yellow = Connected

Figure 15 EPack Pinouts

Communications startup

EPack configuration over communication channel is protected by a password called
‘Comms Password’. This password shall be provided each time config mode is to be
entered from Commes.

Full communication is disabled by default until a proper Comms Password is defined.
This can be done via two means: from product front fascia or from iTools.

Enabling full communication from front fascia

When an Ethernet cable is connected, Comms Password page is displayed. A
six-digit random numeric password is generated and obscured by default:

| Comms S M®
{ Password:

oo o R

Comms M,

Password:
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After releasing 3 button, push button within one second to validate this
password. If the password is difficult to memorize, a new one can be generated by
disconnecting and reconnecting Ethernet cable.

Notes:
1. Comms Password shall never be written down! It is therefore recommended to
change it to a user-chosen one as soon as possible using iTools.

2. Once Comms Password has been set, product behaves as follows when an
Ethernet cable is connected:

© If product in is Operator or Engineer mode, it is no longer possible to enter
config mode from front fascia until cable is disconnected. Config mode can
still be entered from comms, provided the correct Comms Password is
provided.

° If Config mode has been entered from front fascia (that is, before Ethernet
cable is connected), communication is restricted until Comms Password is
provided via Comms or Config mode exited.

Enabling full communication from iTools

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.

J

e
B Add Devices x
Select Devices to Adt Select 4l

Device Device Type IPos Description
B ID255EPC008@192-168111-222 EPCI008 503 192168111222  MODBUS_EPC30w(000A6..
B D255 E Pack@132-168-111-201 EPack 6.0 192168111.201  MODBLIS_EpacklIAD0Z58...
Fisiresh Cancel

Il
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
i The comms configuration passwerd 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.

Ves No
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Selecting ‘Yes’ will automatically launch the iDevPWSetup tool.

5 iTools Device Password Manager

Please set the device's communications configuration password. Unconfigured devices - please select to configure

X

Minimum allowable password length is 8 characters, and should contain at

least 2 of the following: IP Address Device
192.168.111,201 EPack 608 [0x0009FBF1]
5 dppercase eliers (Atrauchz) 192.168.111.222 EPC3008 503 [0x14320000]

-lowercase letters (a through 2)
- numeric digits (0 through 3)
- special characters (suchas !, §, # %)

Confirm

Password does not meet minimum recommended requirements.
Not long enough, and not enough

- Numeric

- Uppercase

- Lowercase

- Spedial Characters

2. The user chooses to perform a network “Scan”, on detecting the device,

iTools will display a message:

Warning x

i The comms configuration password has not yet been set.
B Would you like to configure the comms configuration password now?

The device will not control while its Access Level is set to Configuration.

Itis recommended that the device be disconnected from any active process.

Yes Neo

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.

&5 iTools Device Password Manager

Please set the device's communications configuration password. Unconfigured devices - please select to configure

Minimum allowable password length is 8 characters, and should contain at

Jeast 2 of the following: Phddess | Devis
192.168.111,201 EPack 608 [OX0009FBF 1]
- ppercase letters (A through Z) 192.168.111.222 EPC3008 503 [0x14320000]

-lowercase letters (a through 2)
- numeric digits (0 through 3)
- special characters (suchas !, §, % %)

Confirm ii

Password does not meet minimum recommended requirements.
Not long enough, and not enough

- Numeric

- Uppercase

- Lowercase

- Spedial Characters

Exit

Note the following:

* The Comms Password is required to be at least eight characters in length

* |tis required that the password uses two out of the four following character types:

— UPPER CASE [A-Z]
— lower case [a-Z]
— numeric [0-9]

— special characters [! $ # %, etc]

The Comms Password can be changed at any time assuming current Comms

Password is provided (see "Access menu" on page 138).
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Fuse Holders Contact Data (Fuse Ordering Code HSM)

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

+ Do not exceed the device's ratings.

« The relay output and the fuse holders contacts are compliant to the SELV
requirements; they can be connected to SELV, PELYV circuit or to voltage up to
230V (maximum value of rated operational voltage to earth:230V).

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

SELV is defined (in IEC60947-1) as an electrical circuit in which the voltage cannot
exceed 'ELV' under normal conditions or under single fault conditions, including earth
ground faults in other circuits.

The definition of ELV is complex as it depends on environment, signal frequency, etc.
See IEC 61140 for further details.

If fuse ordering code HSM has been selected, the fuses holder is delivered with
contact kits which provide indication if fuses are blown or missing. This is shown
locally on the fuseholder by a red handle which also activates microcontacts. These
contacts may be wired to a digital input on the EPack as shown in the following
diagrams.

Fuses Holders Contacts Kit are delivered with NO, NC contact.

Fuse in fuse J J I_ Fuse missing or

holder and not T T fuse blown

" e |[no ] e | el
own : o Il The handle is open I o

The handleand || N"_ ||| andshownred.The || &~ |

contacts are in contacts are in open

I = I I
the closed state state

® Connection: Faston lugs 2.8 x 0.5mm (0.11 x 0.02in)

* Rated insulation voltage: 250VAC

* Rated operational current following IEC 60947-5 & -1

e Utilization category AC15: 4A/24V, 4A/48V, 3A/127V, 2.5A/240V

* Utilization category DC13: 3A/24V, 1A/48V, 0.2A/127V, 0.1A/240V

For contact kit reference according to product rating see Table 8 or Table 9.

Contact kit Mersen Y227928A, for fuse size 14x51 or Contact kit Mersen G227959A
for fuse size 22x58.

Minimum operational current and voltage: 1mA/4V AC or DC.

* These contacts are compatible with Digital inputs configured in contact closure
mode.
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Recommended wiring:

NC
Fuse holder ov
contact DI

DI2

For contact kit Mersen E227612A, for fuse size 27x60
Minimum operational current and voltage: 100mA/20V AC or DC

* These contacts are not compatible with Digital inputs configured in contact
closure mode.

* These contacts are compatible with Digital inputs configured in Voltage inputs
with external dc power supply and load 100 mA dc minimum.

Recommended wiring: 24 VVdc Power supply
a /—\ u
N 1

NC
ov

Fuse holder

contact DI
DI2
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Operator Interface

Located at the front of the Driver Module, the operator interface consists of a square
display, and four pushbutton switches.

Display

The display is divided vertically into three areas, which for the purposes of this
manual are called the status area at the top, the data display, in the center, and the
soft keys at the bottom. This display, together with the four pushbuttons allows full
operation and configuration of the unit.

Status area — g

Vrms 230 O Vline Global Ack
Display area ——jpm- = R giytj\lEarrrr?ﬂr
LS

Miss Mains
Softkey icons — I

Goto IP: DHCP
Alarms 192.168.0.20
Ma

sk:
h.:255.

Figure 16 Operator interface

The figure above shows a typical operator mode screen. The other available screens
are scrolled through using the return (page) pushbutton. The configuration of the unit
defines which parameters actually appear.

The screens are displayed in the following order:

1. EPack Main Screen (as shown in the figure)
2. Meas menu

3. Alarms menu

4. DI Stat

Notes:

1. The Alarms display appears only if there are any active alarms. The up/down
arrow pushbuttons can be used to scroll through the alarm list, if there are more
alarms active than can be displayed on one screen height.

2. The ‘Goto’ item allows the user to enter Configuration mode, providing the
known.

3. The Energy display appears only if the Energy option is fitted.

Status area

This area at the top of the screen contains text descriptive of the current operation,
and a number of icons as follows

Configuration key. Displayed when the unit is in configuration mode.

. Alarm symbol. Indicates that one or more alarms is active.
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Softkey icons

A number of icons can appear at the bottom of the display, and each icon represents
the action of the pushbutton immediately below it.

Menu. This appears in the bottom left corner, and operation of the
Return pushbutton causes the top level menu to appear.

- Return. This red cross icon appears in the bottom left corner, and
operation of the Return pushbutton causes any configuration changes
on the current page to be ‘undone’ or, if none, causes the display to ‘go
up’ one level.

= Plus and minus icons. Operation of the associated scroll up/down
pushbutton causes the displayed value to increment or decrement.

Up/down arrows. Operation of the associated scroll up/down
pushbutton causes the various menu items on display to be scrolled
through.

Right/Left arrow. The right-pointing arrow appears in the bottom
right-hand corner, and operation of the Enter pushbutton causes the
cursor to shift right. Once this has been done, a left-pointing arrow
appears in the bottom left-hand corner, allowing the user to shift the
cursor to the left using the Return pushbutton.

. Enter. This green tick appears in the bottom right corner, and operation
of the Enter pushbutton causes any configuration change(s) on the
display page to be confirmed.

R/L Remote/Local. This appears in the bottom right corner, and operation
of the Enter pushbutton toggles the setpoint selection between local
and remote.
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Pushbuttons

The functions of the four pushbuttons below the display depend on what is displayed
in the softkey area. The leftmost pushbutton (Return) is associated with the leftmost
soft key, the down arrow pushbutton is associated with the next soft key and so on. In
the example above, the ‘Return’ key is used both to enter the Menu, and to return
from it to the initial display.

Pushbutton functions

<P 49 ¥v% @
Return Scroll Scroll Enter
Down Up
Return Returns to previous menu (while menus are displayed), cancels

editing (during parameter editing), and performs screen cycling
(during operator mode).

Scroll down/up Allows the user to scroll through the available menu items or
values.
Enter Goes to next menu item. In parameter edit mode, this button

confirms the changes.

Menu item value selection

Menu items are scrolled through using the up/down pushbuttons. Once the required
item is displayed, the Enter pushbutton is used to select it for editing. Editing of the
item’s value is carried out by scrolling through the available choices, using the up and
down scroll keys. Once the desired value is displayed, the Enter pushbutton is used
to confirm the choice.

Where multiple changes have to be made (as in editing an IP address for example),
the Enter pushbutton acts as a right cursor key, moving from the field just edited to
the next field. (The Return pushbutton moves the cursor left). Once all fields have
been edited, the Enter pushbutton is used a final time to confirm the choice.
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Front Panel Event Indication

A number of instrument alarms and events can occur, and these are indicated by
icons appearing on the display screen. The events and alarms are listed below. See
Alarms (page 232) for a more details.

Instrument events

Conf Entry
Conf Exit

GlobalAck

Quick Code Entry

The instrument has been placed in configuration mode
(cogwheel symbol).

The instrument has been taken out of configuration mode (no
icon).

A global acknowledgement of all latched alarms has been
performed.

The Quick Code menu is active (cogwheel icon + ‘QCode’ in
display area).

The following alarms all cause a red bell icon to appear in the top right hand corner of

the screen.

Indication alarms

LimitAct
LoadOverl

PrcValTfr

System alarms

ChopOff
FuseBlown

MainsFreq
Missmains
NetwDip
Thyr SC

Process alarms

ClosedLp
Ana_In Over C
Under Volt
Over Volt

PLF
TLF
PLU

One or more limits are active in the control block

An over current alarm has become active in one or more Network
blocks.

Process value transfer is active in the control block.

The ‘Chop-off’ alarm has been detected.

There is no internal fuse, but it is possible to use DI2 as a
‘fuse-blown’ input wired to the alarm block in iTools.

Mains Frequency is outside the acceptable range.
Supply power is missing.
The ‘network dip’ alarm has been detected.

Thyristor short circuit. It is not possible to detect a thyristor short
circuit when the unit is delivering 100% output power.

The Control block ‘Closed Loop’ alarm has been detected.

Over current in shunt. If this alarm is detected, firing is stopped
by default and Analog Input type is automatically switched to
0-10V mode to avoid damage.

Line under voltage (configurable between 2 and 30% of nominal
voltage).

Line over voltage (configurable between 2 and 10% of nominal
voltage)

The ‘Partial Load Failure’ alarm has been detected.

The ‘Total Load failure’ alarm has been detected.

The ‘Partial Load Unbalance’ alarm has been detected.
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Quickcode

At first switch-on, the EPack unit enters the ‘QuickCode’ menu which allows the user
to configure the major parameters without having to enter the full configuration menu
structure of the unit. Figure 17 shows an overview of a typical QuickCode menu. The
actual displayed menu items will vary according to the number of software features
purchased. When ‘Finish’ is selected to ‘Yes’, the instrument cold starts after
confirmation (Enter key); when set to ‘Cancel’ the instrument discards any changes
and restarts with the previous configuration.

Notes:

Select Lang.
V Nominal
| Nominal

Control
| Limit
I Tra

Transfo.
Heater
Analn Functi
Analn Type

DigIn1 Funct
DigIn2 Funct
Link Speed
IP Mode

IP address
SubNet Mask
Finish

0000 0000

0000

000

Select display language

Enter nominal voltage value
Enter nominal load current value
Selectload coupling configuration

Selectfiring mode
Select control mode (VZ, 12, Power, or Open loop)
Enable/disable the threshold limit feature

Enable/disable I? transfer function

Yes = Load connected via transformer
Select load type
Selectanalog inputfunction

Select analog input type

Select Digital input 1 function
Select Digital input 2 function

Select speed and type of communications link
Select IP mode (Fixed or DHCP)

For fixed IP mode enter IP address

Forfixed IP mode enter Subnet mask

Select Yes', 'No' or ‘Cancel'. If 'Yes', confirm using Enter key. If
‘Cancel’, the instrument discards all changes and restarts with the
previous configuration. If ‘No" quickcode editing can be

continued.

Figure 17 Typical QuickCode menu

1. If the unit has been fully configured at the factory, the Quickcode menu will be
skipped, and the unit will go into operation mode at first switch on.

2. Once quit, the Quickcode menu can be returned to at any time from the Access
menu (described later in this document (Configuration using iTools (page 141)).
Returning to the Quickcode menu cold-starts the unit.

HAQ033541 Issue 03

65



Quickcode EPack
Quickcode Menu Parameters Description

-

[ epk000ASDIEODFF-localID255-EPack3PH - Parameter Explorer (QCode) ol -8 |==s

v = v @ -
| Name Description | Address| Value| Wired From |
& V_Nominal Nominal Voltage 3412 230
& |_Nominal Nominal Current 3N 16
& Load_Coupling Load coupling configuration 3420 350 ~
& Fiing Firing Mode 3402 BurstVar (1) ~
& Control Control Mode 3405 ControlVsq (0)
& |_Limit Enable Limit 3403 LimitDisable (0) ~
& 12_Tiansfer Enable Transfer (Proportional limit) 3404 TransferDisable (0) ~
& Kimt Load type configuration. 3410 No(0) ~
& Heater Heater type selection 3406 Resistive (0) ~
& Al_Fat Analog Input Function 3407 Setpoint (1) ~
& Al_Type Analog Input Type 3408 010V (0) ~
& DI_Fct Digital Input 1 Function 3418 FiingEnable (1) ~
& DI2_Fct Digital Input 2 Function 3408 Alamack (1) ~
& Finish Finished Quick start configuration 3400 No(0) ~
QCode - 14 parameters

Figure 18 iTools Qcode page

Language Select English, French, German, Italian or Spanish. Once
confirmed all further displays appear in the selected
language.

V Nominal The nominal value of the supply voltage (valid entries are

20V to 500V). Default value appears. Use the up/down
arrow buttons to edit.

Note: The nominal voltage is line to line for all listed configurations, except Star
with Neutral (4S) which is Line to Neutral, see Load Configurations (page 50).

| Nominal The current flowing through the load according to the
nominal load power. This current must not exceed the
maximum current the unit has been designed for. Lower
values are not recommended as in such cases, the
resulting accuracy and linearity may not be within
specification. Default value appears. Use up/down arrow
buttons to edit.

Load Coupling Select one of the following; 3D (closed Delta), 3S (Star
without Neutral), 4S (Star with Neutral) and 6D (open
Delta). See Load Configurations (page 50) for more

details.
Firing Mode Select from IHC (Intelligent Half Cycle), Burst Var (Burst
Variable), Burst Fix (Burst Fixed), Logic or Phase Angle.
Control Select VSq (V2), Isq (12), Power (P) or Open Loop
ILimit This is used to enable/disable threshold limit. (By default

the current limit function is enabled).

HAZARD OF FIRE

*  The current limit function by phase angle reduction is not available with
Intelligent Half Cycle (IHC). Select the product current rating greater than or
equal to the MAXIMUM current of the load.

Failure to follow these instructions will result in death or serious injury.
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1°Transfer This is used to enable/disable the transfer feature. Quick
code configures squared current as the transfer process
value.
XFMR (Transfo.) No = Resistive load type; Yes = Transformer primary.
/\ WARNING

UNINTENDED EQUIPMENT OPERATION
+ At commissioning, ensure correct product configuration.

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

For transformer Load, select XFMR as Load Type (select Yes for Transfo. in quick
code).

For transformer Load, in burst firing mode, without soft start, adjust Delayed
Triggering (DelayedTrigger) to minimize inrush current.

Heater Select from Resistive, (Short wave) Infra red, CSi (Silicon
carbide) or MOSi2 (Molybdenum disilicide).

HAZARD OF FIRE

*  With SWIR Load, if a fast response time is required, or if IHC firing mode has
been selected, select SWIR (Infrared) as Heater type.

* If SWIR is selected as Heater type, select the product current rating greater
than or equal to 125% of MAXIMUM current of the SWIR load WITHOUT
taking in account the inrush current.

+ If SWIR is selected as Heater type, adjust the duration of the safety ramp
(SafetyRamp), the cooling time of the load (SWIRLoadCoolingTime) and the
value of SWIR Load Cooling Threshold, to limit the RMS load inrush current
SWIR to less than 2.5 times the product current rating.

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

Analn Function Select SP (setpoint), HR (setpoint limit), CL (current limit),
TS (transfer limit) or None (no function) as Analog Input
function.

Note: Setpoint is only available for Analn Function if DI1
or DI2 Fct are not set to 'Setpoint' while Firing Mode is set

to 'Logic'.

Analn Type Select 0to 10V, 1to 5V, 210 10V, 0 to 5V, 0 to 20mA or 4
to 20 mA as analog input type.

DI1 Fct Select ‘Firing Enable’, Alarm ack(nowledge), RemSP sel

(select remote setpoint), Fuse Blown, Setpoint (in logic
mode) or none.

Notes:
1. The function is available if not set in DI2.

2. Setpoint is only available for Digln1 Function if Analn
or DI2 Fct is not set to 'Setpoint’ whilst Firing Mode is
set to 'Logic’.
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Firing modes definitions

Logic

DI2 Fct

Link Speed
IP Mode

IP Address

SubNetMask
Finish

Select Firing Enable, Alarm ack(nowledge), RemSP sel
(select remote setpoint), Fuse Blown, Setpoint, 10V user
output, Firing Enable or none.

Notes:

1. Setpointis only available for DI1 Fct or DI2 Fct if Analn
Function is not set to 'Setpoint' while Firing Mode is set
to 'Logic'.

2. DI Fctand DI2 Fct are mutually exclusive.

Select from ‘AutoNego’, 100Mb, 100Mb Half duplex,
10Mb, 10Mb Half duplex.

Choose ‘Fixed’, ‘DHCP’ or ‘DCP’ (if Profinet feature
enabled).

For fixed mode, allows the IP address to be edited, one
section at a time. Use the up-down arrow pushbuttons to
edit the first section (XXX.xxx.xxx.xxx), then ‘Enter’ to
move to the next section (xxx.XXX.xxx.xxx) and repeat
until all four sections are as required

As for IP address above, but for the subnet mask.

If ‘Yes’ is selected (and confirmed using the enter key),
quick code exits and the instrument restarts with the new
configuration. If ‘No’ is selected then no action is taken and
the user can continue to edit the quick code parameters. If
‘Cancel’ is selected then all changes are discarded, quick
code exits and the instrument restarts with the previous
(i.e. unedited) configuration.

Power switches on, two or three zero crossings of the supply voltage after the logic
input switches on. Power switches off, two or three zero crossings of current after the
logic input switches off. For resistive loads, voltage and current cross zero
simultaneously. With inductive loads, a phase difference exists between the voltage
and current, meaning that they cross zero at different times. The size of the phase
difference increases with increasing inductance.

Power on-off delay = two orthree mains |

zero crossings depending on where inthe > t
mains cycle the logic output changes state. L Power applied

|
Logic output from controller

Figure 19 Logic firing mode
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Burst Fixed Firing

This means that there is a fixed ‘cycle time’ equal to an integer number of supply

voltage cycles as set up in the Modulator menu. Power is controlled by varying the

ratio between the ON period and the OFF period within this cycle time (Figure 20).
- Teyc -
“ Powerapplied

Tcye =Ton + Toff

Figure 20 Burst Fixed mode

Burst Variable Firing

Burst Firing Variable is the preferred mode for temperature control. Between 0 and
50% of setpoint, the ON time is the ‘Min on’ time set in the modulator menu and the
OFF time is varied to achieve control. Between 50% and 100%, the OFF time is the
value set for ‘Min on’ and power is controlled by varying the number of ON cycles.

Power Power
| Power applied | ff‘ Power applied | ‘applled‘ ‘applled‘
|  Min off, [ M M ' Mi |
|~ )-—7<| > - ‘Mmsu‘Mi”ﬁ‘-Mmﬂn‘
‘ Ton . Toff | Ton | To, Toff | Tan .
| I | |

Toff = 1/2 Min on = 66.7% duty cycle Toff = Min on = 50% duty cycle
Power applied Power applied
Min On = Min Off = 2  Minon ‘ ‘
-~ - P =
for these examples T Ton | Toff T 1on !
[ I | |

Toff = 2 x Min on = 33.3% duty cycle

Figure 21 Burst variable firing

Phase Angle Control

This mode of firing controls power by varying the amount of each cycle which is
applied to the load, by switching the controlling thyristor on part-way through the
cycle. Figure 22 shows an example for 50% power.

J\ m \ 50% shown.

\ \ \ \ — Power is proportional to the area
| / under the curve
[

Figure 22 Phase angle mode
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Intelligent Half-Cycle (IHC) Mode?

Burst mode firing with a single firing (or non-firing) cycle is known as ‘Single cycle’
mode. In order to reduce power fluctuations during firing time, Intelligent
half-cycle mode uses half cycles as firing/non-firing periods. Positive and negative
going cycles are evened out, so that no dc component arises. The following
examples describe half-cycle mode for 50%, 33% and 66% duty cycles.

50% Duty Cycle

The firing and non-firing time corresponds to a single supply cycle (Figure 23).

| Ton | Toff |

N

For 50% duty cycle Tn = Toff = 2 half cycles

Figure 23 Intelligent half cycle mode: 50% duty cycle

33% Duty Cycle

For duty cycles less than 50%, the firing time is one half-cycle. For a 33% duty cycle,
firing time is one half cycle; the non-firing time is two half-cycles (Figure 24).

Ton| Toff |Ton Toff |

For 33% duty cycle
Ton = 1 half cycle; Toff = 2 half cycles

Figure 24 Intelligent half cycle mode: 33% duty cycle

66% Duty Cycle

For duty cycles of greater than 50%, the non-firing time is one half-cycle. For 66%
duty cycle, the firing time is two half cycles; the non-firing time is one half cycle
(Figure 25).

| Ton IToffl Ton |Toff

For 66% duty cycle
Ton = 2 half cycles; Toff = 1 half cycle

Figure 25 Intelligent half cycle mode: 66% duty cycle

a. Only available with 3 phase Star with Neutral (4S) and Open delta (6D) load configurations.

70 HA033541 Issue 03



EPack Quickcode

Feedback type

All feedback types (except ‘Open Loop’) are based on real-time measurement of
electrical parameters that are normalized to their equivalent Nominal values.

V2 Feedback is directly proportional to the square of the RMS
voltage measured across the load. For two- or three-phase
systems, feedback is proportional to the average of the
squares of the individual phase-to-phase or
phase-to-Neutral RMS voltage across each load.

Power Feedback is directly proportional to the total true power
delivered to the load network.
12 Feedback is directly proportional to the square of the RMS

current through the load. For two- or three-phase systems,
feedback is proportional to the average of the squares of
the individual RMS load currents.

Open loop No measurement feedback. The thyristor firing angle in
Phase angle mode, or the duty cycle in burst-firing mode,
are proportional to the setpoint.

Note: Vs and I, require a specific wiring, with iTools GWE, in Burst mode.
Contact your local distributor.

Transfer Mode

The control system can use automatic transfer of certain feedback parameters. For
example with loads with very low cold resistance, 12 feedback should be used to limit
inrush current, but once the load has started to warm up, Power feedback should be
used; the control program can be configured to change feedback mode automatically.

The Transfer mode can be selected as 12 to P as appropriate to the type of load being
controlled.
None No feedback parameter transfer to the control program.

|2 Selects transfer mode: 12 to the selected Feedback Mode
(above).

Limitation features

This limiting is implemented using phase angle or duty cycle reduction depending on
the type of control (e.g. phase angle, burst firing).

To prevent damage on some particular applications the 'chop off' function can be
used.

Note: The limiting function 'Chop-Off' is considered an 'Alarm' in EPack.

In order, for example, to prevent potentially damaging inrush currents, it is possible to
set a value for power or Current squared which is not to be exceeded during the
mains period. For this case, limitation has to be configured to run by phase angle
reduction.

For loads exhibiting a low impedance at low temperatures but a higher impedance at
working temperature, the current drawn reduces as the load warms, and limiting
gradually becomes unnecessary.

Control limit configuration (page 151) describes the configuration parameters which
allow the user to enter a Process Variable (PV) and a setpoint (SP), where the PV is
the value to be limited (e.g. I?) and the SP is the value that the PV must not exceed.
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Firing Angle Limiting (in Phase Angle mode)

For phase angle control, limiting is achieved by reducing the firing angle on each half
mains cycle such that the limit value of the relevant parameter is not exceeded.
Limiting is reduced, by the firing angle gradually increasing, until the target setting is
achieved.

A

Firing Angle Limiting (in Burst mode)

In Burst Mode limiting can also be achieved by reducing firing Angle during the ON
time such that the limit value of the relevant parameter is not exceeded.

In this way the PV must not exceed the limit SP during the ON time. We get 'Burst of
Phase Angle'. See following figure.

Limiting Target phase angle
(gradually reducing)

it \‘l“uhv]\glﬁv Sl

Duty Cycle Limiting (in Burst mode)

For Burst Firing only, limiting reduces the ON state of the burst firing driving the load.
Load current, voltage and active power are calculated over the period of each (Ton +

Toff) period.
Ton Toft Ton Ton Toff Ton
il el T y
- e e
Normal running During limitation, amplitude increases when duty cycle
decrease
HAZARD OF FIRE

*  WITHOUT Current limit function by phase angle reduction, if SWIR (Infrared)
is NOT selected as Heater type, select the product current rating greater than
or equal to the MAXIMUM current of the load.

Failure to follow these instructions will result in death or serious injury.
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Calculate the maximum current of the load by taking account of load resistive
tolerance (tolerance and variation due to temperature) and voltage tolerance.

Current limit function by phase angle reduction may be selected to limit the inrush
current of the load and reduce the current rating of the product (select “Enable” for “|
Limit” In quick code).

/A DANGER

HAZARD OF FIRE

*  WITH Current limit function by phase angle reduction, select the product
current rating greater than or equal to the nominal current of the load .

»  Setting of current limit function by phase angle reduction must be lower or
equal to product current rating..

* The current limit function by phase angle reduction is not available with
Intelligent Half Cycle (IHC). Select the product current rating greater than or
equal to the MAXIMUM current of the load.

»  Duty cycle current limiting features (in burst mode), does not limit the peak
current value. Select the product current rating greater than or equal to the
MAXIMUM current of the load.

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

Chop Off Definition

This is a technique which detects an over-current alarm state and stops further
thyristor firing for the duration of that alarm state. All the relevant parameters are to
be found in the "Network Setup configuration" on page 191.

The conditions that trigger a Chop Off alarm are:

1. When the ChopOff Threshold exceeds the number of times specified in
NumberChop Off parameter. (NumberChop Off can be specified to any
value between 1 and 255 inclusive). See page 191 for further details. The
ChopOff Threshold is adjustable between 100% and 350% inclusive of
INominal.

When the alarm is triggered the unit stops firing and raises a chop off alarm. Firing is
not resumed until the operator acknowledges the Chop Off alarm, to restart.
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Communications
Field Device Tool (FDT) and Device Type Manager (DTM) Support

EPack supports FDT/DTM feature. Therefore the unit can be managed by any FDT
container:

1. Install the latest version of iTools, which will include the latest iTools DTMs.

2. Install a FDT container e.g. PACTware
(https://lwww.se.com/ww/en/download/document/FD-SOFT-M-026/).

3. Install a ModbusTCP CommDTM
(https:/lwww.se.com/ww/en/download/document/Modbus+Communication
+DTM+Library/).

4. Run FDT container and update DTM catalog to make latest products
available:

Fle (64 View Moot Onse Dtm Wodow Hep
SELEIEN TOEEE R RS |

[Owvice ooy »x
M4 A Devces | AN Devices (17/50% O%g
® J tucoem bty it [oey ~ Prosecel Vender
® Jlosoemisd ([} ok topacttd 00 Cencatier [——"
@1 3 Sonate Dev L, (hack Mosuie 14000 Mol lursoemm by Khneder Dacrc
(Pack Moae 4320 MoRATD  lursOam by Khnader Dacwc
(Pack Moaie 1320 MoRATD urstam by Khneder Dacvic
— Pach Moaie V3,00 Mo TP e by Khvneder Dacv
< L i O (PN ) (wtem i
t st P (veNaP) bstheming
eVt D irernP) botemivd
EPack2im Mode AS 00 MR  ursthem by Khneder Becre
EPack i Mode (3 24 Modtna 300 Eorctre by Khnede Lacre
(Packa9m Modie (3.0 MoRATDP urstem by Khneder Dacrc
(koM Modde V300 MoRATD  lurcOamm by Khneder Dacoc
(PackIoM Modje A3.00 Mo XKP  furstam by Khneder Dacorc
(PacIoM Mode 13,14 MoRA TP urstam by Khneder Dacw
(P Iom Mode 1320 MBI ssthem by Khvneder Dacv
(P Iom Modue V300 L I e
™ Mot TP Communcoton 0T Molwa XP  Someder Blecrc
PACTware | . .
supponed by ‘\-< Gro | Mype P
Schneider Electric/Foxboro D9 e vadvaed driomn | « 2 i
- : | e I

Note: For more information about installation of your FDT container refer to the
user manual.

5. Drag and drop both ModbusTCP Communication DTM and the product
you want to connect, EPack, from the product catalog to the Project
window.

Fi Gl Vew Dot Duvke G Wodon Hop
DSdd & W oeR 93 B

EPacaiomvic

¢+ x @
i Eurotherm. |
wa by Schneider Electric f

Sicasent | ansrn Lo Con [ Foct Dt | Esrgy [ 0 Cocen |

w00
Comms. TONCuter 0P Counter 3
[ TP Mamber o Corrcson 3
Cotora. serates Seral b o
Opons. Passcode! Pass Code for Festures Secure Word 1 155
Optons. Passcade? Pass Code for Femtires Secre Word 3 o
Cotors. Passcaded Pass Cade for Fewtires Secre Word 3 3
Canfguraton. Hetiype The type of netwark 10 be uset E
Contouaton, FowerType Fower Mockle tre Tyoe 54
Confguraton. Sofware Saftmare verson of he prodict vsox
Confquaton. EPsafonme. Seftmars verson of he Edrrmet B cosen i
Contgurason. reiafmare Softmare verson of he Frofiret sgtn 10

HA033541 Issue 03 75


https://www.se.com/ww/en/download/document/FD-SOFT-M-026/
https://www.se.com/ww/en/download/document/Modbus%2BCommunication%2BDTM%2BLibrary/
https://www.se.com/ww/en/download/document/Modbus%2BCommunication%2BDTM%2BLibrary/
https://www.se.com/ww/en/download/document/Modbus%2BCommunication

Communications EPack

6. Setthe IP address of your product in ModbusTCP communication DTM.

File Edit View Project Device Extras Window Help

NEde & Qe 02W 3%z &

3|

7. Ensure the Project DTM module i.e. (ModbusTCPCommunicationDTM) is
selected, select right mouse button and click Connect.

1 PACTware i
File Edt View Project Device Bdras Window Help

D & B 028 Q8% 28

@ Load from device
¥ Storeto device

Parameter

Measured value
Simulation
Diagnosis
Display channels
Channel
Topology Scan
Diagnostic Scan
Up-/Download-Manager
Print

Exchange device
Delete device

Properties Modbus TCP Communication DTM

8. A batch of parameters can then be monitored from the FDT container and
the Take me to iTools button can be used to open and configure parameter
values using iTools.

I -
Pite Vele Vowr Project Bevice Estans Window Heip
NEHaE D Bo DR 93:3 B
P e mricade o T e 3 ~]
mm EPac22PH Module V5.02 # C: /B ModbusTCPCommunicationDTM # Configuration | 4 x|@
} EPs2PH V5.02 §
| Eurotherm EPaci2PH 2
| ModbusTCPComn| |i V5.02 \g
| &
Récaptulatif | Measure List | Config | | Energy | 10 Channeis |
~ ~
Device Identity Parameters Identifier (for DTNCP discovery)
Device Family  EPack Power Controllers
Product Family Power Controller v =3 V802
Product Id EPack2PH V5.02
ProductName  Eurotherm EPac2iPH
Fournisseur Eurotherm by Schneider Electric g
Version v5.02
|
|
Technical characteristics b I
Comms. IPMode 1P configuration mode (Statc - dhcp - dip) Fored
Comms. IP_address P address 192.168.1.1 |
Comms. Subnet_ Mask 1P address of the subnet mask 255.255.255.0
Comms. LinkSpeed ‘Speed of the ethemnet ink. Auto Nego
Comms, TCPTimeout TCP Comms Timeout in ms. 5000
Comms. TCPCounter TCP Counter ) 4 ||l
Comms. TCP_Open TCP Number Open Connection 15
Options. Passcode1. Pass Code for Features Secure Word 1 16155
Optons. Passcode2 Pass Code for Features Secure Word 2 15271 |
Options. Passcode3 Pass Code for Features Secure Word 3 0
Configuration. NetType. The type of network to be used M |
Configuration. Software ‘Software version of the product V5.02
Configuration. EP2Software Software version of the Ethemet IP option VL1 =
Configuration. PnGoftware Software version of the Profinet option vio |
. y,
|
| ¢ —" e ——) K2 Connected | BY |$00evice/Dataset | | /| By |
o[ 0]  <Noname Administrator |
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Introduction

EPack 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 I/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.The EPack power controller can be directly included in an
Ethernet/IP configured installation, with the Ethernet/IP option enabled, (a
chargeable feature), see Network Communications (page 56).

EPack Power Controller, in common with other Eurotherm controllers, has available a
large number of potential parameters but practical systems are constrained by the
total I/O space available in the master being used and by the amount of traffic
permissible on the network. A limited number of predefined parameters have,
therefore, been made available in EPack controller but it is possible to add
non-defined parameters as required by a particular process. This is described in Data
Exchange Mapping (page 81). Specific hardware must be used for the master such
as an Allen-Bradley PLC.

UNINTENDED EQUIPMENT OPERATION

*  When ordering the product, select the appropriate communication protocol or
make sure it is available as a software upgrade option.

Failure to follow these instructions can result in non-functional equipment.

The PROFINET protocol and the EtherNet/IP protocol cannot be used together.
Select one of the appropriate Protocol among the different options.

EtherNet/IP protocol is available as software upgrade option on product with
ModbusTCP communication protocol and PROFINET protocol.

EPack supports the Modbus/TCP protocol whatever the communication protocol is.
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EPack Power Controller EtherNet/IP Features

The EtherNet/IP implementation features in EPack power controller include:
* 10/100Mb, full / half duplex operation: auto sensing

* Galvanically isolated bus electronics

* Aselectable software option, at configuration

* Implicit (Polled) I/O messaging connection
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CIP Object Support
Class (hex) Name
01 Identity Object
02 Message Router Object

04 Assembly Object (32 inputs / 16 outputs <=> EPack’s Fieldbus I/O Gateway)
06 Connection Manager Object

OF Parameter Object (Optional)

F5 TCP/IP Interface Object

Fo6 Ethernet Link Object (Optional)

Setting Up the EPack Power Controller Unit

It is recommended that the communications settings for each instrument are set up
before connecting it to any EtherNet/IP network. This is not essential but network
conflicts may occur if the default settings interfere with equipment already on the
network.

For the EtherNet/IP instrument the IP address, subnet mask, default gateway and
DHCP enable need to be configured.

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/IP network.

IP Addresses are usually presented in the form "abc.def.ghi.jkl". In the EPack
Comms folder IP is represented using this standard, see below;

Pr|Narm | Description | Adrasse| ‘aleur| Connexion de
# Hostname | Mame of the device on the link-local network. 3136 epki00ASD390002
# SRvname | MBUS name 3118 MODBUS_Epack[000480330002]
# IPtode IF configuration mode (static - dhep) 3109 Fixe (0 ~
|FStatus Status ofthe IF address i i}
IF Current |F of the instrument 314 192.168.0.25
cSubMettas Current Sublet mask P 315 255.255.255.0
cDefault_Gad Current Default Gateway IF address 3G 192.168.0.1
Preftdaster | Preferred Master IP address 3105 192.168.01
Address Adresse Comms 3o 255
# | |F_address | IPaddress. 02 192.168.0.25
& Subnet_kas P address of the subnet mask 3103 2h5.250.255.0
# | Default_Gate IP address of the default gatewsy 3104 192.168.0.1
hACT2 Adresse MACT 3108 2560
hAC34 Adresse MAC 2 o7 14733
MACER AdressehACI 3108 512
Tirnout Cormms Timeaout in ms. 1o boao
Fallbackl  Fallbacki iz 1
Fallback?  Fallhack2 3113 i
EnTimeout | TimeoutEnable 37 Sans (0] 7
Frotocol Frotocole Comms 3100 rModbusTCF (0] ~
Dgatewsy |0 Gatewsy Access 4744 i}
# LinkSpeed  Speed of the ethamet link. 3149 Auto Nega (0) ~
TCFTimanut TR Camms Timenot inms RN Rnnn

They can also be entered using iTools under this form 'abc.def.ghi.jkl'.
This also applies to the SubNet Mask and Default Gateway IP Address.

In EPack controller units MAC addresses are shown as three separate hexadecimal
values on an EPack instrument itself or decimal values in iTools. MAC1 shows the
first address value (aa), MAC2 shows the second address value (bb) and so on.
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Dynamic IP Addressing

IP addresses may be 'fixed' - set by the user, or 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 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
automatically and display this information within a few seconds.

Note: If the DHCP server does not respond (in common with other Ethernet
appliances in this situation) the unit will not be accessible via the network. Instead,
the unit will default to an automatic IP mode with an IP address in the range of
169.254 XXX.XXX.

Fixed IP Addressing

IP addresses may be 'fixed' - meaning the user manually enters the IP address and
SubNet Mask values, which will remain unchanged, before connecting the instrument
to the network.

To configure fixed IP addressing, the instrument must be powered and the user must
first set the IPMode parameter to Fixed.

Then set the IP address and SubNet Mask as required, to configure a fixed IP
address, see Comms menu (page 121).

80
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Default Gateway

The "Comms" folder also includes configuration settings for "Default Gateway".
These parameters will be set automatically when Dynamic IP Addressing is used.
When fixed IP addressing is used these settings are only required if the instrument
needs to communicate wider than the local area network.

Figure 26 shows the appearance of Ethernet/IP User Comms configuration
parameters in iTools:-

9o m—c
£ Eile Device Explorer View Options Window Help
) @ "W & | W P X Q.| @
MewFile OpenfFile  Load Save Print Scan Add  Remove || Access | Views Help
[Z] Graphical Wiring BB Parameter Explorer  [3] Fieldbus /O Gateway &a' Watch/Recipe ‘ m OPC Scope =@ iTools Secure
-~
| 9 EPack.192-168-255-3-502-ID255-EPac BH EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Comms) =N om==]
LT =
[Name | Description [ Address| Valug| Wired From -
# Hostname Mame of the device on the link-local network. 36 epk0&4000250 0C45
4 + 5 SAYname MBUS name 3118 BUS_Epack[0A00026800C45]
IPMode IP configuration mode [static - dhep) 3109 Fived [0) ~
= Bonse [ Cument 1P af the instrument EINE] 192.160.255.3
2 42X Comms pr cSubMethask Current SubMet mask [P 315 25R.2R5.275.2
.41 Hostname cDefault_Gateway | Curent Default Gateway IP address 3116 1592.168.0.1
& |P_address P address. 02 192168.255.3
- SRVname & Subnet_Mask IP address of the subnet mask 3103 255.265,255.2
-4 IPMode & Defaul_Galeway | IF address of the defaull gateway 3104 192.168.0.1
arr MACTZ MALC address 1 3106 10
3 cSubNetMask £ MAC34 MAL oddiess 2 3107 36098 =
MALCSE MALC address 3 3108 17676
-0 cDefault Gateway & Timout Comms Timeout in ms. 3110 5000 E
- P_sddress Fallback] Fallbackl 3112 1
<40 Subnet_Mask Falback2 Falbackz2 33 0
-4 Default_Gateway A EnTimeout Timzout Enable 3Nz Off 0] =
-4 MAC12 & LinkSpesd Speed of the sthemet link. 3143 Auto Nego [0) ~
] MACH EIP_Status Ethernet IP stack status 53 Running [3) ~
EIF_TO_Stalus Ethemel IF Target to Originator status 3160 Unknow [13) =
<0 MACS6 EIP_OT_Status Ethernet IP Originator to Target status Bl Unknow (13) ~
-4 Timout EIP_MetwarkStatus | Ethernet IP network status 3158 MoConnect (1] =
.4 Fallbackl EIF_ModuleStatus | Ethemet IP module status 3159 Fun[2) ~
4] Fallback2 EIP_cLink1Speed | Curnent speed of the ethemet link. an Port1. 154 100MB1)
42 EnTimeout EIP_cLink1tode Current made of the ethernet link an Part]. 3155 FullDuplex (1) ~
! EIF_clink2Spesd | Cunent speed of the ethemet link on Port2 3156 10 Mb 0] +
<40 LinkSpeed EIP_clirk2Mode | Current made af the sthemet link on Part2, 3157 HalDuplex [0) =
-4 EIP Status & TCPTimeout TCF Cormms Timeout in ms 2150 L] i
421 EIP_TO Status TEBC wtar TEE Ceamiar L] il
e e - < [ 3 a
I @
Level 2 (Engineer) EPack v. 3.02

Figure 26 Ethernet/IP User Comms configuration parameters

Data Exchange Mapping

Up to 32 input and 16 output parameter variables may be included in the Ethernet/IP
cyclic (implicit) data exchange.

By default, the most frequently used values are included, but it is possible to select
other parameters within the unit. The default mapping is as follows:

Input Definition Output Definition

FaultDetAnyAlarm SetProv.Remote?2

Control.Main.PV

Control.Main.SP

Network.Meas.|

Network.Meas.V

Input and Output Parameters are 16 bits (2 bytes) each.

To set up the EPack controller unit so that the desired parameters can be read and
written involves setting up the INPUT and OUTPUT data tables. This is carried out
using iTools.
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@] Graphical Wiring [EE Parameter Explorer [ Fieldbus VO Gateway &Q Watch/Recipe l ﬂ OPC Scope =@ iTools Secure

Configuring the Cyclic (Implicit) Data Exchange

The Ethernet/IP master may be required to work with many diverse slaves from
different manufacturers and with different functions. Furthermore, EPack controller
units contain many parameters most of which will not be required by the network
master for a particular application. It is, therefore, necessary for the user to define
which Input and Output parameters are to be available on the Ethernet/IP network.
The master may then map the selected device parameters into the PLC input/output
registers.

Values from each slave, 'Input Data’, are read by the master, which then runs a
control program. The master then generates a set of values, 'Output Data', into a
pre-defined set of registers to be transmitted to the slaves. This process is called an
'l/O data exchange' and is repeated continuously, to give a cyclical I/0 data
exchange.

The Input/Output definitions for Ethernet/IP are configured using iTools.

Select the 'Fieldbus 1/0 Gateway' tool from the lower toolbar, and an editor screen
will appear similar to that shown in Figure 27.

File Device Fieldbus View Options Window Help

é“hﬂ:x

® | a

Access Views

New File  Open File Load Save Print Scan Add Remove Help

() WP EPack192-168-255-3-502-D255-. EPack.192-168-255-3-502-ID255-EPack - Fieldbus /O Gateway Editor |- |- @ |23
0 =
Input Definition | Dutput Definition
«| m | » | Name_ [Wired From -
L— — & Input0 Faultdet Anwéalarm I
<3 Browse I@ Fnd] & Inputd2 Control. Main. P '
— & Inputd3 Control Main. 5P
b 4 Access = & Input4 Network Meas.|
.2 Alarm & Input5 Network. Meas.V -
523 Comms & Input6 [not wired)
, @8 Control & Inputd7? {not wired)
@ Ener & Inputd8 [not wired) iy
. & F Itg:et = & Input03 [not wired) l
au & Input10 (not wired)
{20 FiringOP & Inputli [not wired) |
@ & Input12 [not wired)
v & Instrument i ; :npull’i‘ :nol wneg}
= X nput nol wire
v {_—] IPMonitor & Inputl5 [not wired)
l::l Lgec2 & Irput16 (not wired)
> Lge8 & lnput17 (not wired) -
D Math2 B Al —A - S
M se o v

32-168-255-3-502-1D2¢

Level 2 (Engineer) EPack v. A3.02

Figure 27 The 1/O (Fieldbus I/O Gateway) Editor in iTools

There are two tabs within the editor, one for the definition of Inputs, and the other for
Outputs. 'Inputs’ are values sent from the EPack controller to the Ethernet/IP 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.
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'Outputs' are values received from the master and used by the EPack controller, for
example, setpoints written from the master to EPack controller. Note that Outputs are
written on every Ethernet/IP cycle, which is frequent (of the order of 100ms), and so
values from Ethernet/IP will overwrite any changes made on the EPack controller
keypad unless special measures are taken to prevent this.

The procedure for selecting variables is the same for both input and output tabs.
Double click the next available position in the input or output data and select the
variable to assign to it. A pop-up provides a browser from which a list of parameters
can be opened. Double click the parameter to assign it to the input definition. 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.

Figure 28 shows an example of the pop-up and the input list produced.

File Device Fieldbus View Window Help
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Figure 28 Selecting an Input Value and Example of an Input List

When the list is populated with the variables you require, record how many 'wired'
entries are included in the input and output areas as this will be needed when setting
up the Ethernet/IP Master. In the example above, there are five input values, each of
two bytes in length, so a total of 10 bytes of data. Record this number, as it is required
when setting the 1/0 length when configuring the Ethernet/IP master.

Note: No checks are made that output variables are writeable and if a read only
variable is included in the output list, any values sent to it over Ethernet/IP will be
ignored with no indication to the master.

Once the changes have been made to the 1/O lists, they must be downloaded to the
EPack controller unit.
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This is done with the button on the top left of the I/O Editor marked & .

The EPack controller Unit will need to be powered off and on again once this has
been done for the changes to register.

The next step in the process is to configure the Ethernet/IP master.

Setting Up The Master

An example of a master may be a CompactLogix L23E QB1B PLC from Allen
Bradley. With this example, there are two methods supplied to set up the PLC
Ethernet/IP Master using;

* RSLinx (RSLinx Classic Lite & EDS Wizard)
®* RSLogix 5000

Cyclic (Implicit) Data Exchange

Example: EDS file Import Wizard (RSLinx Tools)

It is necessary to import an EDS (Electronic Data Sheet) file. The EDS file is
designed to automate the Ethernet/IP network configuration process by precisely
defining the required device parameter information. Software configuration tools
utilise the EDS file to configure an Ethernet/IP configuration.

It is available from your supplier, or electronically from EPack Power Controller
Downloads.

EDS File Import
1. Connect EPack power controller to Rockwell Instrument.

2. Launch the EDS Hardware Installation Tool by selecting Start > All Programs >
Rockwell Software > RSLinx > Tools.

The Rockwell Automation - Hardware Installation Tool displays.

Rockwell Automation - Hardware Installation Tool 3

This tool allows you to change the hardware des
information currently installed on your computer.

Launch the EDS Wizard and add selected hardware description files
and associated components only.

Launch the EDS Wizard and remove selected hardware description
o= files and associated compaonents only.

Remave Al Remove all previously installed hardware description files and
-~ associated components from your computer.

Figure 29 Hardware Installation Tool

3. Select Add.
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4. Select Register a single file and click Browse.

Rockwell Automation's EDS Wizard i x|

Registration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell
Automation applications.

% Register a single file
" Register a directory of EDS files I™ | Look instbfolders

Named:

J _ Bowe. |

* If there is an icon file [.ica] with the same name as the filefs) you are registering
then this image will be associated with the device.

(@)

To perform an installation test on the file(s), click Next

Next > I
Figure 30 EDS file Registration

5. Navigate to and select file EPack_V300.eds stored locally, then click Open.

Select an EDS file il

Look jn: [ £ EPack_v3.00 o I = s e

e

My Recent
Documents

(i

Desktop

Cancel |

21

o

My Documents

-
o
My Computer
ﬁ File name: IEPack_V3OU :] Open I
-
; Files of type: |EDS Files .eds) = | Cancel I

My Network
Places

[V Open as read-only

Figure 31 EDS file selection

6. Click Next. The EDS file installation test results are displayed, indicated by the
green tick left of the file location in the below panel.

Rockwell Automation's EDS Wizard o x|

EDS File Installation Test Results
This test evaluates each EDS file for errors in the EDS file. This test does not
guarantee EDS file validity.

= ) Installation Test Results
E] e\epack_v3.00%epack_v300.eds

View file... |

Cancel I

Figure 32 EDS file installation test results
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7. Select Next.

The Change Graphic Image option appears. This stage allows user to change
the icon associated with the device being set up. The EPack EDS file provides
a default EPack icon, so no changes are required.

Rockwell Automation's EDS Wizard x|

Change Graphic Image a
‘You can change the graphic image that is associated with a device. (%

Product Types

M E] @ Vendor Specific Type
l EPack

< Back Cancel I

Figure 33 EDS wizard, change graphic image option
8. Select Next.

The Final Task Summary information appears, displaying a summary of the
device being registered.

Rockwell Automation's EDS Wizard N x|

Final Task Summary a
This is a review of the task you want to complete. ‘s

< Back | Next > I Cancel |

Figure 34 EDS wizard install summary
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9. Review, confirm device name is correct, then select Next to continue.

The final EDS wizard panel, appears confirming you have successfully
completed the installing the EDS file for EPack.

Rockwell Automation's EDS Wizard N 5]

‘You have successfully completed the EDS Wizard.

Figure 35 EDS wizard successfully completed
10. Select Finish to complete and close the EDS Wizard.

Network Driver - Configuration (using RSLinx Classic Lite)
1. Start RSLinx program located in Start > All Programs > Rockwell Software.

The RSLinx Classic Lite program launches.

For Help, press F1. [ M| [o3f27fis [09seaM

Figure 36 RSLinx Classic Lite
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2. Select RSWho, from the Communications menu

[ | [oojzziss (1000 |

Figure 37 RSLinx Classic, Comms menu, RSWho selected

3. Launch the Configure Drivers panel.
The Configure Drivers panel appears.
4. From the Available Driver Types drop down menu, select EtherNet/IP Driver.

5. Click Add New, enter relevant name for driver, then click Configure button.

2l
~ &wailable Driver Types:
Close
|EtherNet/IP Driver = —l

i~ Configured Drivers:

Name and Description | Status |

Configure...
Startup,..
Start

Stop

EEEL

Delete

Figure 38 RSLinx Classic configure driver
The Configure Driver: panel is displayed.

6. Tolink the driver with your PC’s Ethernet network connection, select the relevant
driver option listed below the Description field, on the Configure driver panel.
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7. Click Apply, then OK to complete the driver linking process.

EtherNet/IP Setings |
' Browse Local Subnet € Browse Remote Subnet
Description | IP Address |

Windows Default

AMD PCNET Family PCI Ethemet Adapter - Packet Scheduler Miniport  149.121.212.32

0K I Cancel I Apply l Help I

Figure 39 RSLinx Classic configure driver Ethernet/IP settings

Now you are in a position to browse your network and locate EPack.

> RLinx Classic Lite - RSWho - 1
Fle Vew Commrications Station DDE/OPC Securty Window Hebp

Browsing - node 143.121.212.26 found
Address | Bevice Type [ Grine tame
1 oz121228 EPack EPack

@ Ethernet
& 5 RS_AB_ETHIP-1, Ethernet
143.121.212.25, EPa

N[ [ofrns [oazan

Figure 40 RSLinx Classic, EPack on network
Example: Using RSLogix 5000

In I/O configuration, select "New Module" and select "Generic Ethernet module”

In the next dialog window, RSLogix 5000 will ask for information regarding the
communication to the EPack EtherNet/IP Slave module.

First enter a name for the EPack EtherNet/IP Slave module: eg 'EPack'.

This name will create a tag in RSLogix 5000, which can be used to access the
memory location in the PLCs memory where the data for the EPack Slave module
will be stored.

Next step is to select the "Comm Format", which tells RSLogix5000 the format of the
data. Select Data-INT, which will represent the data as 16-bit values. (EPack 1/O
parameters, defined by the iTools Fieldbus I/O Gateway Editor, are 16 bit values).
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I/O data is accessed in Input Instance 100 and Output Instance 150, so these values
have to be entered as the instance values for input and output.

The size of the input connection and the output connection must correspond to the
size that has been defined by the 'iTools Fieldbus 1/0O Gateway Editor' Input and
Output Definitions for the EPack slave.

That is:-

Input size (5 parameters by default (10 bytes),
maximum parameters 32) = Number of 'l/O Gateway' Input Parameter
definitions.

Output size (1 parameter by default (2 bytes),

maximum parameters 16) = Number of 'l/O Gateway' Output Parameter

definitions.
The EPack Ethernet/IP Slave module does not have a configuration assembly
instance, but RSLogix5000 requires a value for this anyway. An instance value of 0 is
not a valid instance number, a typical value to use is 199, as shown in the table
below. The data size of the configuration instance has to be set to 0, otherwise the
configuration instance will be accessed and the connection will be refused.

As a final step enter the IP address that has been configured for the EPack
Ethernet/IP slave module.

Summary: Cyclic (implicit) I/O Data Exchange setup information:-

Assembly Instance Data Size
INPUT 100 2 Bytes per “iTools Fieldbus I/0 Gateway” Input
Parameter Definition
OUTPUT 150 2 Bytes per "iTools Fieldbus I/O Gateway” Output
Parameter Definition
CONFIGURATION | 199 0

Establishing Communications

Communications will commence when the Ethernet/IP network is correctly cabled
and powered, the Master (e.g. PLC) and Slave (EPack power controller) are
configured with valid unique IP addresses and I/O parameter data definitions are
setup.

The Input/Output definitions need to be matched with Master (e.g. PLC) data
registers.

Parameters are either INPUT parameters read by the Ethernet/IP Master or OUTPUT
parameters written by the Ethernet/IP Master.

Data Formats

Data is returned as 'scaled integers', such that 999.9 is returned or sent as 9999;
12.34 is encoded as 1234. The control program in the Ethernet/IP master converts
the numbers into floating point values if required.
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The EDS File

The Ethernet/IP EDS (Electronic Data Sheet) file for EPack controller is named:

EPACK_Vx.xx.eds (with Vx.xx representing the EPack software version).

It is available from your supplier, or electronically by going to web site
www.eurotherm.com.

The EDS file is designed to automate the Ethernet/IP network configuration process
by precisely defining the required device parameter information. Software
configuration tools utilize the EDS file to configure an Ethernet/IP network.

Note: The EDS file is automatically installed when you upgrade your unit and is
located in C:\Program files (x86)\EPack_Vx.xx.

Troubleshooting

No Communications:

Check the cabling carefully, ensure that Ethernet plugs are fully located in the
sockets.

Check the 'Comms' list in configuration level and, check that the parameter
'Protocol’ provides both options ‘Modbus TCP and EIP' (Ethernet/IP). If not, your
EPack power controller has not got the EIP option enabled, contact your local
distributor.

Check that the 'IP Address', 'Subnet Mask' and 'Gateway' in the 'Comms' list are
correct and unique for the network configuration in use.

Ensure that the Ethernet/IP Master Module Input and Output Parameter mapping
is correctly matched. If the master is attempting to read (input) or write (output)
more data than has been registered on the EPack slave, using the iTools I/O
Gateway Editor, the EPack slave will refuse the connection.

If possible, replace a non-working device with a duplicate and retest.
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Modbus

Overview

It is not within the scope of this manual to describe the MODBUS/TCP network and
for this, refer to the information which may be found at http://www.modbus.org/.

Also refer to HA179770 EPower Communication Manual.

EPack controller units support the Modbus/TCP protocol using . This protocol
embeds the standard Modbus protocol within an Ethernet TCP layer.

As most parameters are saved in the EPack controller unit's memory, the interface
board must retrieve these values before it can start communicating on.

Protocol Basics

A data communication protocol defines the rules and structure of messages used by
all devices on a network for data exchange. This protocol also defines the orderly
exchange of messages, and error detection.

Modbus requires a digital communication network to have only one MASTER and
one or more SLAVE devices. Either a single or multi-drop network is possible. The
two types of communications networks are illustrated in the diagram below;

Modbus
T R

17 A
A4 v

R T m T

o) g 1Z
lo
o

o

c

_| [72]

Figure 41 Single Serial Link and Multi Drop Serial Link

A typical transaction will consist of a request sent from the master followed by a
response from the slave.

The message in either direction will consist of the following information;

Device Address

Function Code Data Checksum End of Transmission

On a network of instruments this address is used to specify a particular instrument.
Each instrument on a network must be set to a unique address, the available address
range depending upon the network protocol.
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As EPack supports only Modbus/TCP protocol and discrimination on the network is
carried out using the IP addresses of the connected instruments, the Modbus
addresses of the devices are not used.

Each slave has a unique 'device address":

* The device address 0 is a special case and is used for messages broadcast to all
slaves. This is restricted to parameter write operations.

* EPack controller supports a subset of Modbus function codes.
* The data will include instrument parameters referenced by a 'parameter address'

®* The Device Address is a single byte (8-bits) unique to each device on the
network.

* Function Codes are a single byte instruction to the slave describing the action to
perform.

* The Data segment of a message will depend on the function code and the
number of bytes will vary accordingly.

* Typically the data segment will contain a parameter address and the number of
parameters to read or write.

* The Cyclic Redundancy Check (CRC) is a checksum and is two bytes (16 bits)
long.

* The End of Transmission segment (EOT) is a period of inactivity 3.5 times the
single character transmission time. The EOT segment at the end of a message
indicates to the listening device that the next transmission will be a new message
and therefore a device address character.

Parameter Resolution

Modbus protocol limits data to 16 bits per parameter. This reduces the active range of
parameters to 65536 counts. In EPack controller units this is implemented as -32767
(8001h) to +32767 (7FFFh).

The protocol is also limited to integer communication only. EPack controller units
allow full resolution. In full resolution mode the decimal point position will be implied
so that 100.01 would be transmitted as 10001. From this, and the 16 bit resolution
limitation, the maximum value communicable with two decimal place resolution is
327.67. The parameter resolution will be taken from the slave user interface, and the
conversion factor must be known to both master and slave when the network is
initiated.

EPack controller units provide a special sub-protocol for accessing full resolution
floating point data. This is described in "Access to Full Resolution Floating Point and
Timing Data" on page 95.
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Reading of Large Numbers

Large numbers being read over digital communications are scaled. For example,
Setpoint can have the maximum value of 99,999 and is read as nnn.nK or 100,000 =
100.0K and 1,000,000 = 1000.0K.

EPack implements a dedicated scale parameter for each large parameter, allowing
users to do specific scaling to suit their type of application.

Wait Period

Latency

There are several scenarios for which the slave devices on the network are unable to
make a response:

* |fthe master attempts to use an invalid address then no slave device will receive
the message.

* For a message corrupted by interference, the transmitted CRC will not be the
same as the internally calculated CRC. The slave device will reject the command
and will not reply to the master.

After a wait period, the master will re-transmit the command.

The wait period should exceed the instrument latency plus the message transmission
time. A typical wait period, for a single parameter read, is 100ms.

The time taken for an EPack controller unit to process a message and start the
transmission of a reply is called the latency. This does not include the time taken to
transmit the request or reply.

The parameter functions read 1 word (function 03h), write 1 word (function 06h), and
loopback (function 08h) are processed within a latency of between 20 and 120ms
(typically 90).

For the parameter functions read n words (function 03h) and write n words (function
16h) the latency is indeterminate. The latency will depend on the instrument activity
and the number of parameters being transferred and will take from 20 to 500ms.
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Modbus Advanced Topics

Access to Full Resolution Floating Point and Timing Data

One of the main limitations of Modbus is that only 16 bit integer representations of
data can normally be transferred. In most cases, this does not cause a problem,
since appropriate scaling can be applied to the values without losing precision.
Indeed all values displayable on the four-digit EPack controller front panel may be
transferred in this way. However, this has the significant drawback that the scaling
factor to be applied needs to be known at both ends of the communications link.

One further problem is that certain ‘time’ parameters, are always returned over the

communications link in either 10t of seconds or 10" of minutes, configured via
Instrument.Configuration.TimerRes. It is possible for long durations to overflow the
16 bit Modbus limit.

To overcome these problems, a sub protocol has been defined, using the upper
portion of the Modbus address space (8000h and upwards), allowing full 32 bit
resolution floating point and timer parameters. The upper area is known as the IEEE
region.

This sub-protocol provides two consecutive Modbus addresses for all parameters.
The base address for any given parameter in the IEEE region can easily be
calculated by taking its normal Modbus address, doubling it, and adding 8000h. For
example, the address in the IEEE region of the Target Setpoint (Modbus address 2)
is simply:

2 x 2 + 8000h = 8004h = 32772 decimal
This calculation applies to any parameter that has a Modbus address.

Access to the IEEE area is made via block reads (Functions 3 & 4) and writes
(Function 16). Attempts to use the ‘Write a Word’ (Function 6) operation will be
rejected with a response. Furthermore, block reads and writes using the IEEE region
should only be performed at even addresses, although no damage to the instrument
will result in attempting access at odd addresses. In general, the ‘number of words’
field, in the Modbus frame, should be set to twice the value that it would have been
for ‘normal’ Modbus.

The rules governing how the data in the two consecutive Modbus addresses are
organized depending on the ‘data type’ of the parameter.
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Data Types Used In EPack Power Controller Units

* Enumerated parameters are parameters which have a textual representation for
their value on the user interface, for example, ‘Parameter Status’ — ‘Good/Bad’,
‘Analog Operator Type’ — ‘Add’, ‘Subtract’, ‘Multiply’, etc.

* Booleans are parameters which can have either a value ‘0’ or a value ‘1’.
Generally these parameters are enumerated. These are denoted as ‘bool’ in the
table.

* Status words are generally only available over communications, and are used to
group binary status information.

* Integer parameters are those that never include a decimal point however the
instrument is configured, and do not refer to a time period or duration. These
include such values as the instrument communications address and values used
to set passwords, but not Process Variable and Setpoint related parameters,
even if the display resolution of the instrument is set to no decimal places. These
may be 8 or 16 bit and are denoted by ‘uint8’ or ‘uint16’ unsigned integers or ‘int8’
or ‘int16’ signed (+ or -) integers.

* Floating point parameters are those having a decimal point (or those which may
be configured to have a decimal point), with the exception of parameters relating
to time periods and duration. This includes Process Variable, Setpoints, Alarm
Setpoints, etc and are denoted as type ‘Float32’ (IEEE 32-bit floating point
parameters).

* Time Type parameters measure durations, for example, Alarm time above
threshold, Timer elapsed time, etc. These are denoted by ‘time32’ in the
parameter table.

Enumerated, Status Word, and Integer parameters

These use only the first word of the two Modbus addresses assigned to them in the
IEEE area. The second word is padded with a value of 8000 hex.

Although ‘Write a Word’ (Function 6) is not permitted, this type of parameter may be
written as a single 16 bit word using a Modbus ‘Block Write’ (Function 16). It is not
necessary to add a padding value in the second address. Similarly, such parameters
may be read using a Modbus ‘Block Read’ (Function 3 & 4) as single words, in which
case the padding word will be omitted.

Itis, however, necessary to pad the unused word when writing this sort of data types
as part of a block containing other parameter values.

Floating Point Parameters

These use the IEEE format for floating point numbers, which is a 32 bit quantity. This
is stored in consecutive Modbus addresses. When reading and writing to floats, it is
necessary to read or write both words in a single block read or write. It is not possible,
for example, to combine the results of two single word reads.
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This format is used by most high level programming languages such as 'C' and
BASIC, and many SCADA and instrumentation systems allow numbers stored in this
format to be decoded automatically. The format is as follows:

BIT 31 30 23 22 0
Sign |27 -1 92 2-23
20
{--- -EXPONENT--- -}{------ -- - - ————-FRACTION---- - == }

Where value = (-1) Sign x 1.F x 2 E-127

Note: Thatin practice, when using C, IEEE floats may usually be decoded by

placing the values returned over comms into memory and 'casting’ the region as a
float, although some compilers may require that the area be byte swapped high to
low before casting. Details of this operation are beyond the scope of this manual.

The format used to transfer the IEEE number is as follows.

Lower Modbus Address Higher Modbus Address
MSB LSB MSB LSB
Bits 31 - 24 Bits 16 - 23 Bits 15- 8 Bits 7-0

For example, to transfer the value 1.001, the following values are transmitted
(hexadecimal).

Lower Modbus Address Higher Modbus Address
MSB LSB MSB LSB
3F 80 20 C5

Time Type Parameters

Time type values are returned over comms in 1/10 seconds or minutes. This can be
changed in the SCADA table. Time durations are represented as a 32 bit integer
number of milliseconds in the IEEE area. When reading and writing to time types, it is
necessary to read or write both words in a single block read or write. It is not possible,
for example, to combine the results of two single word reads.

The data representation is as follows.

Lower Modbus Address Higher Modbus Address
MSB LSB MSB LSB
Bits 31 - 24 Bits 16 - 23 Bits 15- 8 Bits 7-0

To create a 32 bit integer value from the two Modbus values, simply multiply the value
at the lower Modbus address by 65536, and add the value at the Higher address.
Then divide by 1000 to obtain a value in seconds, 60000 for a value in minutes, etc.

For example, the value of 2 minutes (120000 ms) is represented as follows:

Lower Modbus Address Higher Modbus Address
MSB LSB MSB LSB
00 01 D4 Co
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Instrument setup

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.

For the Ethernet instruments, however, there are several more: IP address, subnet
mask, default gateway and DHCP enable.

Changing any one of these parameters may immediately move the instrument to a
new network address. For this reason, it is recommended that such changes are
made offline.

IP Addresses are usually presented in the form "abc.def.ghi.jkl". In the instrument
Comms folder each element of the IP Address is shown and configured separately
such that IPAdd1 = abc, IPAddr2 = def, IPAddr3 = ghi and IPAdr4 = jkl.

This also applies to the SubNet Mask, Default Gateway and Preferred Master IP
Address.

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 EPack controller units MAC addresses are shown as three separate decimal
values in iTools. MAC1 shows the first pair of digits in decimal, MAC2 shows the
second pair of digits and so on.

Dynamic IP Addressing

IP addresses may be 'fixed' - set by the user, or 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 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
automatically and display this information within a few seconds.

Note: If the DHCP server does not respond (in common with other Ethernet
appliances in this situation) the unit will not be accessible via the network. Instead,
the unit will default to an automatic IP mode with an IP address in the range of
169.254 .XXX.XXX.
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Fixed IP Addressing

IP addresses may be 'fixed' - meaning the user manually enters the IP address and
SubNet Mask values, which will remain unchanged, before connecting the instrument
to the network.

To configure fixed IP addressing, the user must first set the IPMode parameter to
Fixed.

Then set the IP address and SubNet Mask as required, to configure a fixed IP
address, see "Comms menu" on page 121.

Default Gateway

The "Comms" folder also includes configuration settings for "Default Gateway",
these parameters will be set automatically when Dynamic IP Addressing is used.
When fixed IP addressing is used these settings are only required if the instrument
needs to communicate wider than the local area network i.e. over the Internet.

Preferred Master

The "Comms" folder also includes configuration settings for "Preferred Master".
Setting this address to the IP Address of a particular PC will help to ensure that one
of the available Ethernet sockets will be reserved for that PC.

iTools Setup

iTools configuration package, version V7 or later, may be used to configure Ethernet
communications.

The following instructions configure an Ethernet.

Automatic Configuration

Both EPack power controllers and iTools software support automatic discovery of
network connected instruments. iTools software display all instruments connected to
the network automatically. To connect and communicate with a selected instrument
start iTools, click the Add button and select the relevant instrument.
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Manual Configuration

Registry Settings - iTools Configuration El

Product Key | Gerial Parts  TCPAP | utherization | OPC Server Startup |

Configure TCPAIP ports for MODBUS aver Ethemet
Settings map be averidden by an Addiess Space File, Ses DPC Server Startup tab.

Enabled | connection Type | Hast Mame Remots Port

[ epower MODBLIS TCR 149.121.133.162 502

Add.. Bemave Edit..

u‘@ ’T‘ Cancel | Apply ‘

To include a Host Name/Address within the iTools scan:-

1.

N o a &~ DN

®

10.

Ensure iTools is NOT running before taking the following steps
Within Windows, select ‘Control Panel’

In control panel select ‘iTools’

Within the iTools configuration settings select the ‘TCP/IP’ tab
Click the ‘Add’ button to add a new connection

Enter a name for this TCP/IP connection

Click the ‘Add’ button to add the host name or IP address of the instrument in the
‘Host Name/ Address’ section

Click ‘OK’ to confirm the new Host Name/IP Address you have entered
Click ‘OK’ to confirm the new TCP/IP port you have entered

You should now see the TCT/IP port you have configured within the TCP/IP tab
of the iTools control panel settings

iTools is now ready to communicate with an instrument at the Host Name/IP Address
you have configured.

§ Toois [P=rE =
|| File  Device  Explorer  Wiew  Options  Window  Help
B ‘h - =) % L * # a | &
NewFile Openfile  Load Save Print Scan Add  Remove || Access | Views Help
[ Graphical Wiring B Parameter Explorer B3] Fieldbus /O Gateway Eg Watch/Recipe | 38 OPC Scope = iTools Secure
(#) 8 EPack.192-168-255-3-502-1D255- EPac 1B EPack192-168-255-3-502-1D255-EPack - Parameter Explorer (Comms) == Ech === i
|
- -mml -
[Hame [Description [ Address| Value| Wired From -
# Hostame Name of the device on the link-local network. 3136 eukuAuuustumal
< i ’ # 5RVname MEUS name 3118 BUS_EpackIADDD2EDACAS]
e & Phode P configuration mods (statiz - dhepl 3109 Fised (0] -
Browse | O Fing [3 Current IP of the instrument 3114 1921682553
253 Comms P CSubMethhack Curtent SubMet mask IP 315 255256,.256.2
1 Hostrame cDefaul_Gateway  Currenit Default Galeway P addiess I 192.168.0.1
& IF_addess IF address. 3102 192168.265.3
“Q SRVname 2 Subnet_Mask 1P addhess of the subnet mask 7103 255,255, 25.2
@ PMode # Default Gateway I addhess of the defoult gateway 3104 192.168.0.1
ar MALTZ MAC address 1 3106 10
@ cSubNetMask E MAC34 MAC addiess 2 107 36098 =
MALEE MAC address 3 3108 17676
“Q cDefault Gateway 2 Timout Comms Timeout in ms. 710 5000 E
QP _address Falbackl Falback] ElE 1
20 Subnet_Mask Falback2 Falback2 113 0
-0 Default_Gateway & EnTimeout Timeout Enable: 3117 orf 0) -
@ MACI2 2 LinkSpeed Speed of the sthemet nk. 3149 Autaego (0] -
P EIP_Status Ethemet P stack status 3153 Funring (3) -
- EIP_T0 Status_ Ethernet IP Target to Originstor status 3180 Unknow[13) +
- MACSE EF_0T Staus  Ethemet [P Originator o T aiget status 3161 Unknow [13) ~
- Timeut EIF_NetworkStaius | Ethermet IF netuork status 3158 HoConmest (1) ~
Fallbackl EIP_ModuleStatus  Ethernet IP modul status 3159 Fun (2] -
Fallback? EIP_cLink15peed  Cutent speed of the ethernet ik on Port] 3154 100Mb (1) -
2 EnTimeout EIF_cLinkIhode  Currenit mode of the ethemet fink on Portl. 3155 FulDuglex (1] =
EIF_cLink23peed  Curtent speed of the ethernet ink on Port2. ik 10Mb Q) -
Q0 LinkSpesd EIF_cLink2Mode  Curtent mods of the athemet link on Port2 157 HaliDuplex (0) -
@ B Status # TCPTimeaut TCP Comms Timeout in ms 3150 4998
<20 EIP_TO Status TP o mer TOP Comber ikl n =
' TO! o A i G
] @
Level 2 (Engineer) EPack v. 302

Figure 42 iTools - Ethernet Communications Parameter
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PROFINET

PROFINET is the open industrial Ethernet based networking solution for automation.
It is similar to PROFIBUS in that it enables distributed 10 control from a PLC.
PROFINET uses TCP/IP and IT standards, and is, in effect, real-time Ethernet. It
enables the integration of existing Fieldbus systems like PROFIBUS, DeviceNet, and
Interbus, without changes to existing devices.

PROFINET IO was developed for real time (RT) and isochronous real time (IRT)
communication with the decentral periphery. The designations RT and IRT merely
describe the real-time properties for the communication within PROFINET 10.

There are four stages to setting up a network:

* "PROFINET Wiring" on page 102

* "Setting up the EPack Controller for PROFINET" on page 103
* "Configuring the Cyclic (IO Data) Data Exchange" on page 110

* "Acyclic Data Exchange (Record Data)" on page 111

UNINTENDED EQUIPMENT OPERATION

*  When ordering the product, select the appropriate communication protocol or
make sure it is available as a software upgrade option.

Failure to follow these instructions can result in non-functional equipment.

The PROFINET protocol and the EtherNet/IP protocol cannot be used together.
Select one of the appropriate Protocol among the different options

PROFINET protocol is available as software upgrade option on product with Modbus
TCP communication protocol and Ethernet/IP protocol.

EPack supports the Modbus/TCP protocol. whatever the communication protocol is.

PROFINET Features

* 10/100Mbs Auto-negotiation

® Galvanically isolated bus electronics

* Field pluggable option

* Polled and Explicit I/O messaging connection
* PROFINET IO Device version: V2.4

* Device Type: Compact field device

®* Conformance class: CC-A

®* Real Time class: RT-1

* Supported Net Load class: Class 1

* Number of slots: 17 (see description below)

* Minimum Device interval (cycle time): 16msNumber of available modules: 43 (4
generic, 39 dedicated)
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PROFINET Wiring

PROFINET capability is provided by the RJ45 Ethernet port, Network
Communications (page 56).

The PROFINET port is a 100Mb, full duplex operation port and should be connected
via an industrial switch to a Master device (eg PLC) with Cat5e (straight through)
cable via the standard RJ45 connector (maximum length 100m).

The interconnecting cables should be fitted with plugs provided with an outer metallic
shell with the shell connected to the wire screen of the cable.

Notes:

1. Although CC-A requirements can be met by the use of ordinary Ethernet
Switches (supporting the VLANS), it is strongly recommended to use managed
Industrial Switches (Managed Switches, e.g. MOXA EDS-408A-PN, Scalance
X204IRT). This will allow future migration to the Conformance Class CC-B
without the need to change your Network infrastructure (“Network Diagnostic”
with SNMP, LLDP-MIB for the “Device Replacement without Engineering Tool”).

2. The MAC address of the device is stated on the label side, and on the Displays
(Comms menu). To ensure the 'Neighborhood detection’ functionality with LLDP,
each physical Ethernet Port requires its own MAC address. Therefore, P1 uses
the device MAC address incremented by one and by two for P2.

EPack EPack
1 2

£

PLC, for
example

I [ [ -

Figure 43 PROFINET Wiring - Multiple controllers
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iTools Connection

Connect the EPack Controller to the PROFINET Configuration tool and to iTools (see
example below).

SIMATIC STEP 7
iTools

MOXA
EDS-408

SIMATIC
57-1200

RN

Figure 44 Configuration Tool Connections

Setting up the EPack Controller for PROFINET

A PROFINET IO Device, in this case EPack, is generally commissioned by using a
PROFINET configuration tool (typically STEP 7 included in the SIEMENS TIA Portal).
Figure 44 shows a single controller but multiple controllers can be connected.

The first thing to do is to identify the PROFINET Device (EPack) on the Network. This
is done automatically with the PROFINET tool which uses a specific DCP service for
this purpose (DCP Identity Request).

Once done, you can affect the “Device Name” and the IP address configuration of a
particular EPack controller. This is also done with the PROFINET tool by following the
procedure below.

Commissioning using DCP protocol

This section describes ‘Device Name’ and ‘IP Configuration’ assignment.

A PROFINET Device is characterised by its ‘Device Name’ (nhamed also ‘Station
Name’) and its IP address.

The configuration of a PROFINET device is based on the DCP protocol which is used
specifically to assign the ‘Device Name’ or to assign the IP configuration (IP address,
Network Mask ...).

An EPack which is just ‘Out of the box’ has its ‘Device Name’ and its IP configuration
address set to Null by default as shown in Figure 47 (the MAC address is used
initially by the DCP protocol for setting up the ‘Device Name’).

Note: EPack indicates that the ‘Device Name' is reset by displaying ‘No Device
Name !’
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No Device Name!
0.0.0.0
0.0.0.0

00:0a:8d:1b:00:ff
ModbusTCP + PN

Figure 45 EPack ‘Comms’ screen display ‘as-delivered’
(Device Name = “, IP Configuration = Null).

During the system set up, the PROFINET configuration tool first identifies the existing
devices in the system (by sending out a ‘DCPIdentity.req’), shown below in Figure 46.
This example uses the © Siemens TIA Portal / STEP 7 (‘Update accessible devices’
function).

~ [ J Intel(R) 82579LM Gigabit Network Connectien Hif,
f-J? Update accessible devices
[ plc1 [192.168.0.10]
- f] Accessible device [00-7B-01-CB-02-AF]
%] Online & diagnostics
] P_[I Intel{R) CentrinoiR) Advanced-N 6205 =]

-

Figure 46 Example of EPack (not yet commissioned) MAC address using DCP

The next step assigns the ‘IP Configuration’ and the ‘Device Name'. This operation
can be performed by clicking on the ‘Online & diagnostics’ as shown in Figure 47.

T4 Siemens - D:invsdata\PROFINETPL CtesticyclicTest1\cyclicTest1

Project Edit View Insert Online Options Tools Window Help

S Yl seproiet & X 18 T X (0% (s | 5 MG B @ Goonine ¥ Goofiine | fp [N I8 3¢ ] 1]

|| Devices
=00 [E] & |~ piagnostics

General

Assign IP address

» [ig Online backups ()] 7 Functions
= Assign IP address
» [Z Traces

Assign name
» Ui Device proxydata
8} Program info Reset to factory settings

E) Textlists
» [ Local modules
» L Distributed IO
» [g§ common data
» (5] Documentation settings

Subnetmask: 0 .0 .0 .0

[ Use router

|
|

|

|

|

|

| IPaddress: 0 .0 .0 .0
|

|

|

| Router address:

|

|

» @ Languages & resources
¥ g Online access

Y Displayihide interfaces
» [} COM <S> [RS232/PPI multi-master cable]
» [} cOM<7> [RS232/PPI multi-master cable]
» [ COM[Rs232iPPI multi-master cable]
» [} COM<3> [RS232/PPI multi-master cable]
» [ COM <4 [RS232/PPI multi-master cable]
» [ COM<6> [RS232/PPI multi-master cable]
» L) Juniper Network Connect Virtual Adapter
~ [ Intel(R) 82579LM Gigabit Network Connection

£i? Update accessible devices
» (@ plc1 [192.168.0.10]
~ [l Accessible device [00-78-01-C8-02-AF]

dyxgggagd

W/ Online & diagnostics
» 1 Intel(R) Centrino(R) Advanced-N 6205 ]

TR = A

Figure 47 IP Configuration assignment and Device Name assignment with the “TIA
Portal”

Note: The Default Gateway can be changed in the same way (named ‘Router
address’ in this example).
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Commissioning using ‘Fixed’ IP Mode’

This section describes setting of an IP address manually.
As mentioned above, the DCP Protocol is the basis of PROFINET.

However, in some cases, it could be useful to set an IP address and a Subnet Mask
manually. For example, using ‘iTools’ configuration package without having
previously configured your EPack with a PROFINET configuration tool see
Commissioning using DCP protocol (page 103).

This can be done by selecting the ‘Fixed’ IP Mode instead the ‘DCP’ protocol on the
front face of the device during the ‘Quickcode’ operation - see Quickcode (page 65).

Finally, the DCP protocol always stays active as it is a main part of PROFINET. This
means that the next time that the DCP protocol re-allocates a new IP address, this
one will overwrite the previous IP address manually set.

Note: The DHCP mode is not accessible when the PROFINET protocol is active on
EPack.

Setting up the IP configuration via iTools

The IP configuration can be changed through ‘iTools’, but this method is not
recommended with PROFINET, especially because the 10 Controller/PLC or the
Supervisor cannot be informed of these changes.

The PROFINET ‘ecosytem’ must be privileged for this type of operation (PROFINET
Configuration tool using the DCP protocol).

Device Name

The Device Name is used to identify a Device on a PROFINET node.

Device Name via the DCP protocol

The Device Name is written to the Device by the PROFINET configuration tool via the
DCP protocol (see "Setting up the EPack Controller for PROFINET" on page 103).

The length can not exceed 240 characters, only the lower case characters are
authorized to be used (see Figure 48).

,This field shall be coded as data type OctetString with 1 to 240 octets. The definition of\
RFC 5890 and the following syntax applies:

1 or more labels, separated by [.]

Total length is 1 to 240

Label length is 1 to 63

Labels consist of [a-z0-9-]

Labels do not start with [-]

Labels do not end with [-]

The first label does not have the form “port-xyz” or “port-xyz-abcde” with a, b, ¢, d, e,
X, Yy, z=0..9, to avoid wrong similarity with the field AliasNameValue

Station-names do not have the form n.n.n.n, n = 0...999

J

Figure 48 Device Name encoding
(extract from the PROFINET Specification IEC 61158-6-10 & 4.3.1.4.15.2)
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The Device Name respecting these rules can be read or written in EPack by using
the PROFINET tool (e.g. with the TIA Portal/STEP 7).

Display of the Device Name on the EPack screen

The display of EPack allows the last eleven characters to be displayed (see Figure
49).

However, if the length of the “Device Name” is greater than eleven, the full “Device
Name” is displayed by scrolling.

Note: If the length is greater than 64, only the last 61 characters are displayed
followed by three dots.

Comms I MQ PN Device Name

epack.dev?2 IP Address
192.168.0.88

255.255.255.0 IP Mask Address
00:0a:8d:1b:00:ff

ModbusTCP + PN Physical Address (MAC)

Active Protocols (MB, PN, EIP)

Figure 49 Display of the Device Name on EPack (e.g. “epack.dev2”).

Display of the Device Name in iTools

The last 64 characters of the Device Name are displayed in iTools in the ‘Comms
Functional Block’ through the ‘PN_DevName’ parameter (read only).

Other DCP Services

In addition to the assignment of the ‘Device Name’ and the ‘IP Configuration’, the
DCP protocol provides the following services for EPack.

Flash LED (also called “Flash Once”)

The DCP service provides easy visual identification of a Device among a group of
Devices.

For this, the Ethernet LEDs and the EPack display (blink by inverted color) flash with
a duration of three seconds and a frequency of 1Hz (500ms on, 500ms off).

Reset to factory

The DCP service allows the IP Configuration to be reset (to 0) and the Device Name
(reset to “”) to its as-delivered condition, the device returns to its state shown in
Figure 47.
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EPack PN Modules

Commissioning directly ‘out-of-the-box’

EPack is provided with a configuration tool named “iTools”.

However, as not all PROFINET users are familiar with this kind of tool, but are
familiar with their own PROFINET ecosystem tools (e.g. TIA Portal), particular
attention has been paid so that the EPack's PROFINET Modules can be directly
usable by the PROFINET configuration tool, and this for the most of applications.

The other applications, that need some specific EPack parameters, are covered by
the IOGW and the new RIOGW PN's Modules (configured by ‘iTools’ in this case).

The use of the standard PN Modules instead of the IOGW present the following
advantages:

* No need to use an additional ‘non PROFINET’ configuration tool,

* Ethernet Bandwidth optimization (only the desired IOData ‘payload’ is used
during the cyclic exchanges),

* |O Controller resource optimization (only the useful IO Controller registers are
employed).

List of the standard PROFINET Modules used by EPack

The following PROFINET Modules can be used directly to configure an EPack 10
Device, the detailed definition of each parameter is provided in this Manual.

Module name In / Out attribute EPack Type Size
(EPack parameter) (from PLC view) (Single, Two, Three Phase) (Bytes)
FaulDet.AlarmStatus In All 2
FaultDet.AlarmStatus2 In All 2
FaultDet.AlarmAck Out All 2
Control.Main.PV In All 2
Control.Main.SP In All 2
Control.Diag.OP In All 2
Control.Diag.Status In All 2
Control.Limit.SP1 Out All 2
Energy.Energy In All 2
Network.Meas.Vline In All 2
Network.Meas.Vline2 In 2PH & 3PH 2
Network.Meas.Vline3 In 2PH & 3PH 2
Network.Frequency In All 2
Network.Meas.! In All 2

HAQ033541 Issue 03 107



Communications EPack
Module name In / Out attribute EPack Type Size
(EPack parameter) (from PLC view) (Single, Two, Three Phase) (Bytes)
Network.Meas.|2 In 2PH & 3PH 2
Network.Meas.|3 In 2PH & 3PH 2
Network.Meas.lavg In 2PH & 3PH 2
Network.Meas.V In All 2
Network.Meas.V2 In 2PH & 3PH 2
Network.Meas.V3 In 2PH & 3PH 2
Network.Meas.Vavg In 2PH & 3PH 2
Network.Meas.P In All 2
Network.Meas.PBurst In All 2
Network.Meas.Z In All 2
Network.Meas.Z2 In 2PH & 3PH 2
Network.Meas.Z3 In 2PH & 3PH 2
Network.Meas.Vsq In All 2
Network.Meas.VsqBurst In All 2
Network.Meas.Isq In All 2
Network.Meas.VsqBurst In All 2
SetProv.Remote In/Out All 2x2
SetProv.Remote2 In/Out All 2x2
SetProv.RemSelect In/Out All 2x2
SetProv.SPSelect In All 2
UsrVal1 Out All 2
UsrVal2 Out All 2
Notes:

Fieldbus |

1. The parameters with the double attribute ‘In/Out’ are broken down into two
parameters ‘In’ and ‘Out’, to avoid confusion (Modules vs Slots assignment).
They can be used simultanuously in the application.

2. The EPack parameters, named registers here, are comprised of two bytes by
inheritance from the Modbus TCP protocol where they come from.

/0O Gateway IOGW Modules (Generic Modules)

As shown above, each time that it is possible, it is preferable to use the standard
EPack PROFINET Modules.

However, as not all EPack parameters are available through the standard Modules,
sometimes it is necessary to use the IOGW (or RIOGW), which allows the acquisition
of some selected EPacks parameters by using the configuration tool named ‘iTools’
(see “Fieldbus Gateway” chapter for more details).

The two IOGW Modules are defined like this:

108
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Module name
(EPack IOGW)

In / Out attribute
(from PLC view)

(Single, Two, Three Phase)

EPack Type

Size
(Bytes/Reg)

Fieldbus Input I/0 Gateway

Fieldbus Output I/O Gateway

In

Out

All
All

64/32
32/16

Reduced Fieldbus I/O Gateway RIOGW Modules (Generic Module)

The reduced IOGW consists of the first quarter of a standard IOGW, the last three
quarters is removed - cut short - to provide the reduction.

This ‘truncated’ IOGW allows the reduction of the Ethernet Bandwidth by reducing
the data exchanged cyclically and to reduce the register footprint of the 10 Controller
(versus the standard IOGW).

The two RIOGW Modules are defined like this:

Module name
(EPack RIOGW)

In / Out attribute
(from PLC view)

(Single, Two, Three Phase)

EPack Type

Size
(Bytes/Reg)

Reduced Fieldbus Input I/O Gateway In

Reduced Fieldbus Output I/0O Gateway

Out

All
All

16/8
8/4
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Figure 50 Siemens TIA Portal showing EPack modules and slots
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EPack PROFINET Slots

General EPack’s Slot organization

-

EPack DAP

Standard Reduced 8 x Input Slots 4 x Output Slots
I0GW I0GW Input iTools registers Output iTools registers

Input Unsigned16 (MB param)
Input Unsigned16 (MB param)
Input Unsigned16 (MB param)
Input Unsigned16 (MB param)

Input IOGW (64 Bytes / 32 reg)

Output IOGW (32 Bytes / 16 reg)
Reduced Input IOGW (16 Bytes/8 reg)
Reduced Output IOGW (8 Bytes/4 reg)

Output Unsigned16 (MB param)

Output Unsigned16 (MB param)

Output Unsigned16 (MB param)
QOutput Unsigned16 (MB param)

/

Figure 51 EPack Slots Configuration

EPack has 17 Slots, DAP comprised, they are organized as represented in the figure
above.

The standard EPack Modules, which represent the more relevant iTools parameters,
would be connected into the 8 Input Slots and 4 Output Slots having an “Unsigned16”
format.

Two Slots are dedicated for the IOGW Modules and two others for the RIOGW
Modules.

All Slots can be combined together, some holes can be left also, as long as the Slot
‘signature’ is respected (for instance, an IOGW Module can’t be connected to a
standard Input Slot, the TIA Portal will forbid it anyway).

For Ethernet Bandwidth optimization and PLC resources optimization, it is
recommended to use the IOGW or the RIOGW only when the standard Modules do
not satisfy the requirement.

Configuring the Cyclic (I0 Data) Data Exchange

During the PROFINET commissioning, the principle is to 'plug' the first module
(representing the "Input I/0 Gateway") into the slot 1 and the second one
(representing the "Output I/O Gateway") into the slot 2 (at this stage, it is assumed
that the 'Device Name' and the 'IP Configuration' has already been set up).

This operation is performed with the PROFINET configuration tool based on the
GSDML file (e.g. with the TIA Portal/STEP 7, see Figure 52 and Figure 53).
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T4 Siemens - D:invsdata\PROFINET\PLCtest\cyclicTest2\cyclicTest2

Project Edit View Insert Online Options Tools Window Help
} 35 (% B saveproject 5 M = 3 Y Settings
Support packages

|

Devices
HQ QO

¥ 7] cyclicTest2
BEE AHA maw Aavica

Manage general station description files (GSD)

Start Automation License Manager

[#] Show reference text

Ll Global libraries »

e @¥ Gooffli

= 4

=
Figure 52 Loading the EPack GSDML file into STEP7

Figure 53 below shows "Drag and Drop" of the Input and Output Modules (Input and

Output I/0 Gateway image) respectively into Slot 1 and Slot 2 of EPack.
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Y Displayhide interfaces i = = Fieldbus Output II0 Gateway >
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» [ com<: PP... W | 1 5 — » [ Reduced 10GW .1(1
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i Display more inf. = 1= L’:l
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» [ Zscaler Network Ada... Kl £l

Figure 53 "Drag and Drop" I/O Modules

Once this has been completed, compile the configuration and download it to the 10
Controller (PLC). The cyclic exchanges will then start with the 10 Device, so with

EPack (see Figure 54 below).

icTest2\cyclicTest2

Tools  Window Help

jx @ 5 MG 2 B S Goonline ¥

cyclicTest2 iEbLb
Y i ad to device

Downlo

F | dt [epack

Figure 54 The compiled configuration is downloaded to EPack

Note: The IO cycle can be adjusted to 16ms (by default) up to 512ms.

Acyclic Data Exchange (Record Data)

Acyclic data exchange (or Record Data) is used to transfer data that does not require

continuous updates.

It is possible to access any parameter in the EPack controller unit by this means,
regardless of whether it has been included in the PROFINET input/output data

assembly.

Acyclic data are transmitted via UDP/IP with the RPC protocol. For this, PROFINET
provides “Read” and “Write” services of data.

For addressing Record Data services, the combination of API/Slot/Subslot/Index
values is used. The Modbus address of the EPack parameter to read or write is

passed through the Index value.

Modbus addresses are listed in the iTools Parameter Explorer.
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PROFINET Acyclic Readings

This section describes how to access a variable using PROFINET in acyclic mode.

PROFINET uses the following parameter to access a variable in acyclic mode:

* APl

* The Slot and Subslot

* |ndex

To access a parameter in acyclic mode, you first need to know its Modbus address.
This may be accessed by selecting the parameter from the Parameter Explorer list

shown in Address column.

The figure below shows an alternative way to access a parameter. This uses the
Graphical Wiring Editor. The Modbus address is shown in Address column. Right
click on the parameter to open the parameter help window.

Right click on the parameter to open the parameter help window.

7 Parameter, Information @
Fropeties | Help |
Parameter
List: 10 LgelD LA
e 10Type
Bessilisn 110 Type
Address (canonical) 21038 (522EH)
Address (actuall 21038 (522EH)
Comment:
Reed/wme
This parameter is currently both readable and writable.
Limits
High: 52
Law: 48

Figure 55 Parameter Access using the Graphical Wiring Editor

From this address, use the following conversion to get the PROFINET way of

addressing a parameter:

* The APl is always 0 (Zero)

®* The Slotis always 1 (One)

®* The Subslot is always 1 (One)

® The Index will be the Modbus-address you found previously in iTools

112
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Acyclic data exchanges, Step 7 (TIA Portal) program block

The RDREC and the WRREC function blocks are used to respectively read and write
the record data, which allows to access to the overall parameters of EPack.

The Modbus address of the parameter to be read is set in the INDEX entry, the ID
value has to match with the Hardware ID of your device incremented by one.

See example below where the Modbus address is 3107 and the HW ID is 277.

The Hardware ID can be found in the Device View tab as shown in Figure 57.

%DB4
"RDREC_DB"
RDREC
Variant
%Q0.4
%0.0 VALID — "Tag_s8"
—I{EN %Q0.5
%l0.1 BUSY — "Tag_9"
—|REQ %Q0.6
277 —{ID ERROR — "Tag_10"
3107 —|INDEX STATUS
£ MLEN '[?ata_block_
'Data_blocr - LEN ;p.ackRecordOut
epackRecordRD RECORD ENO —

Figure 56 Reading one EPack parameter, using RDREC function block of STEP 7

..DB1 » PLC1 [CPU 1212C AC/DCIRIy] v Distributed /O » PROFINET 10-System (100): PN/IE_1 » epack -

|5'? Topology view ||5Eh Network view "—[h‘ Device view

dt [epack [=] = & H @ H Device overview
W
=l o
GSDML-011A-ETAQ-EUR.. O
' Fieldbus Input IO Gateway_1 0O
Fieldbus Output IIO Gatewa... O
— -
| 3
= r’d [
L il
< |l ¥ | |100% | —5—— ] < 1
P

|§,Properties ||"_i.'.lnfo "ﬂDiagnostics |

J General || 10 tags || System constants || Texts ‘

w General

. . Hardware identifier
Catalog information

» FROFINETinterface [X1] Hardware identifier
Identification & Maintenance |
Hardware identifier -3 Hardware identifier. || 276 I
n j —

Figure 57 Hardware Identifier value
Constraints on the Parameters

The parameter in acyclic-mode follows the same limitation as the parameters in the
Fieldbus 1/0 gateway: 16 bits length and they follow the same scaling, Configuring
the Cyclic (10 Data) Data Exchange (page 110)
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Data Formats

Data is returned as 'scaled integers', such that 999.9 is returned or sent as 9999;
12.34 is encoded as 1234. The control program in the PROFINET master must
convert the numbers into floating point values if required.

The GSD File

The PROFINET GSDML (General Stations Description) file for EPack controller has
the generic name GSDML-V[GsdVersion?]-Eurotherm-EPack-[dateOfCreation].xml
and is available from your supplier, or electronically by going to Web site
https://www.eurotherm.com/en.

The GSD file is designed to automate the PROFINET network configuration process
by precisely defining the required device parameter information. Software
configuration tools utilise the GSD file to configure an PROFINET network.
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Communications

Alarm Notification

EPack has the ability to send "Alarm Notification" when an alarm is raised; the I/O
Controller acknowledges this Alarm Notification request (e.g. “Missing Mains
Indication” when the Mains [power supply] is off).

EPack uses the “Channel Diagnosis” to transmit its Diagnosis Alarm, which is made
of a single 16 Bit “ErrorType” for each alarm, defined in the “Manufacturer Specific”
range (0x0100-0x7FFF), which starts at 0x0200 (512d) for EPack (e.g. 512 stands for
“Missing Main”, 513 for “Thyristor Short Circuit”, and so on).

The definition of the different “ErrorType” is provided in the “human readable” format
in the GSDML file and are summarized in the table below (Alarm Status Word 1/2).

When an Alarm Notification is raised, it is managed by the 10 Controller which hands
it over to its alarm buffer. If this alarm disappears, EPack sends a new request to the
IO Controller to remove it from its alarm buffer.

EPack can treat several alarms simultaneously, but the Profinet Alarm Buffer size is
limited to two entries, when an entry is freed and another alarm is still present in
EPack, this second one is sent to the IO Controller.

As described above, the Alarms are explicitly described in the GSDML file, an
additional field is used to provide the first level of suggested action to manage this
alarm. This is illustrated below through the TIA Portal (Step 7) screenshot example.

The languages currently supported are English (default), German, Spanish and
French (the TIA Portal is set up with the corresponding language).

EPack allows the possibility to disable the sending of user alarms through the
Channel Diagnostics. See PNAlarmsEn parameter in "Communications
Configuration” on page 145.
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T4 Siemens - C:\Users\SESA42566\Documents\Automation\Projet1\Projet1

Project  Edit
3 (% | saveproject =

View Insert Online Options

Tools

¥ = E X D §

Window Help

N5 B R ¥ Goonline ¥ Gooffine f7 N IM® 3% || [<earchinprojec |

Devices

B
~ [t Ungrouped devices
~ [d) epack [EPack IO Device] a
IIY Device configuration
%/ Online & diagnostics
,E.h epack [EPack IO Device]
Fieldbus Input IO Gateway_1
Il Fieldbus Output 10 Gateway_ 1
» 5 Security settings
» r,'i Common data
» ':1] Documentation settings
» &Q Languages & resources
~ [ Online access
Y Displayhide interfaces
[ coM <6= [RS232/PPI multi-masterc...
[ com<7> [R5232/PPI multi-masterc...
Lﬂ COM 3> [RS232/PPl multi-masterc...
r_[] Intel(R) Ethernet Connection (2) 121...
fh‘g Update accessible devices

%
%
%

(v v~

m°~ Display more information
» [ plc1 [192.168.0.10]
~ [ epack [192.168.0.20]
%/ Online & diagnostics
[} Juniper Network Connect Virtual Ad...

[} Zscaler Network Adapter 1.0.2.0

[} PANGP Virtual Ethernet Adapter

r_ﬂ Intel(R) Dual Band Wireless-AC 8260
["8 Microsoft Wi-Fi Direct Virtual Adapter
r_g PC internal [Local]

v v vwvwww

g gggad

<[ i

¥ Diagnostics

General

Channel diagnestics
» Functions

1/0 Gateway" module to
display the EPack's Alarms

This help field will provide

Module exists.
Error

™

Standard diagnostics

Message
Missing Mains Supply Voltage

Click on the "Fieldbus Input |

Any bitin Global Status 1

some additionnal expertise
about the selected Alarm

<]

VJ Details view

J Module ” 10 tags

<] il

v
[2]

Figure 58 TIA Portal screenshot showing an EPack Alarm representation

Table 3: EPack's Profinet Alarm list (see GSDML file for details)

Alarm Status Word 1 (LSB)

Alarm Origin

Missing Mains Indication

Thyristor Short Circuit Indication

Reserved

Networks dips Indication

Frequency out-of-range Indication

No longer used from V6.xx

Chop-Off Indication

No longer used from V6.xx

No longer used from V6.xx

No longer used from V6.xx

No longer used from V6.xx

No longer used from V6.xx

No longer used from V6.xx

Reserved

Analog IP Over Current Indication

_— ] A R w
Sl Rl o R 2| 3| o @ N v & w| N =0 2

External Input Indication
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Alarm Status Word 2 (MSB)

Bit Alarm Origin

0 No longer used from V6.xx

1 No longer used from V6.xx

2 No longer used from V6.xx

3 No longer used from V6.xx

4.7 Reserved

8 Any bit in Global Status 0

9 Any bit in Global Status 1

10 Any bit in Global Status 2

11 Any bit in Global Status 3
12..15 Reserved

HAQ033541 Issue 03

117



Communications EPack

118 HA033541 Issue 03



EPack Configuration from the Front Panel

Configuration from the Front Panel

At power up or after quitting the Quickcode menu, the unit initializes and then enters
the summary page (Figure 59) showing the real-time values of the two parameters
configured, see "Instrument Display configuration" on page 172 for details.

\
EPack3PH | |
‘ VN.NN = software
VN.NN — | ‘ revision level
|
| ‘
|

|
|

Return key L= o O oo o

Enter key
Figure 59 Initialization screens
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Menu Pages

Operating the return key opens the first page of the menu, the content of which
depends on the current access level and on the number of options enabled.

The descriptions below assume ‘Configuration’ level access is selected. (Additional
menu options appear when ‘Engineering’ level access is selected and are described
in this section).

Comms menu
Meas menu
Adjust menu
Info menu

Alarms menu

Alm Disable menu
Alm Latch Menu
Alm Stop menu

Alm Relay menu
DI Stat menu
Access menu

Figure 60 Menu options
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Comms menu

This allows the following communications parameters to be viewed or configured. In
Engineer mode the Comms menu is read-only.

Comms }" ﬂ:
/ ‘Fixed’, DHCP, or
IPMode / DCP (PROFINET option

[

»  Selectfrom:

IP: Fixed
111.112.113.1
Mask:
255.255.255.1
ModbusTCP

IP
address

Enter

111.112.113.7 N i

Comms
IPMode
Enter
IP address SubNet
SubNetMask mask
Selectfrom:
"AutoNego’,
. 100 Mb,
TCPTimeout 100 Mb Half duplex,
_ 10 Mb, 10 Mb Half
TCP_OPEN B lex.

Enter

— S TCP
Timeout

value

Figure 61 Comms menu

Comms Displays (read only) the MAC address, current IP and
Subnet mask addresses.
IP Mode Allows the user to select ‘Fixed’, ‘DHCP’ or ‘DCP’ as the IP

address source. If ‘Fixed’ is selected, then the IP address
and Subnet Mask can be edited in the following fields. It
must be ensured that the address is unique to the network.
If DHCP (‘Dynamic Host Configuration Protocol’) is
selected, the IP Address and SubNetMask parameters
described below do not appear. DHCP will be successful
only if there is a suitable DHCP server on the network to
which the unit is connected. DCP (‘Discovery and
Configuration Protocol’) is only used with the PROFINET
protocol.

IP Address Appears only if ‘Fixed’ is selected as IP Mode (above).
Allows the user to edit the current IP address.
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SubNetMask

Link Speed
TCPTimeout

TCP_Open

Example: To set an IP address of 111.112.113.1, use the
up and down arrow pushbuttons to set the first section of
the address to 111. Use the enter key, and then the up and
down pushbuttons to set the second section to 112. Use
the enter key, and then the up and down pushbuttons to
set the third section to 113. Use the enter key, and then the
up and down pushbuttons to set the fourth section to 1 (not
01 or 001). Use the Enter key to quit Edit mode. If any
section is already as required, it can be skipped by using
the Enter key.

Set the SubNet mask as described above for the IP
address.

Select the required link type and speed.

Is used to set the timeout period, (measured in
milliseconds) that is used to close any open TCP
connections not being used by the master, which originally
opened the connection.

Adjust in Configuration mode. The default value is
5000ms.

TCP Open displays the quantity of live, open connections.

Note: For details about subnet masks, see (iTools wiring).
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Meas menu

This menu allows the user to view a number of measured values in real time. For
further details, see ‘Network Meas Menu’ (page 189).

Supply voltage

fveos . | frequency

Supply voltage

VT g— ; 4
Frequency I I

Load RMS current

True power measurement in Burst Firing and over the
modulation period in Phase Angle firing.

True network
power

Apparent power
measurement

Power factor

Figure 62 Meas menu
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EPack

Strat menu

Ana_Iln PV
Control SP
Control Out.
PA Limit

Mod Output
Firing Enabl.
Control Stat

The Strat menu is only available in Engineer mode. It allows the user to view a
number of control strategy parameters in real time.

Control
Status

Main PV

Ana_In PV

Control SP

Control Out.

PA Limit

Mod Output

Firing Enabl.

Control Stat

Main PV

Figure 63 Strat menu

The scaled value in process units of the analog input.
Clipped to the Range High or Range Low value if the signal
goes over range or under range respectively, (see page
167).

The Setpoint to control at, as a percentage of Nominal PV,
(see page 150).

The instantaneous control output demand in percent, (see
page 152).

Phase angle limit. This is a phase angle reduction output
demand used in Burst Firing. If lower than 100% the power
module delivers a burst of phase angle firing. Used,
typically, to perform threshold current limiting in Burst
Firing, (see page 162).

The output logic signal controlling the power module on
and off times, normally wired to the input of the firing block.
For Mode = Phase angle, this is a phase angle demand,
(see page 187).

Enables/disables firing. Must be wired to a non-zero value
to enable firing, (see page 162).

Indicates the current operating state of the controller:
(see page 152)

The control strategy is using Main PV as the control input
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Transfr The transfer input is being used as the input to the control
strategy.
Limit1(2)(3)Control limiting is currently active using limit
PV1(2)(3) and limit SP 1(2)(3).
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Adjust menu

This menu allows a number of network and firing output parameters to be set up, as
well as Analog input type.

Enter nominal
values

Firing
Mode
Select
BurstVar firing
mode
I Nominal
NominalPV
Firing Mode
Setthe Cycle
Time
SP
Op Access
“‘ JuSt Select
‘}‘-. YesorNo
SWIR Load
Cooling Time
SEVCWAREIN])
Soft Start
Select
analog
inputtype
Select
Soft SP1
Ao |- e i
PLF
SenSitiVity Select number of
cycles

Select
Sensitivity
value

Select SWIR Load
Selectnumber of Cooling Time
cycles
Select
Select Select Ramp rate
Yes or No Yesor No
Figure 64 Adjust Menu
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Vline Nominal

| Nominal
NominalPV

Load Coupling

Lgc Max Cyc

Firing Mode

SP Op Access

Backlight Di.

Ana_in type

Limit SP1

Line voltage nominal value (Line to line for all listed config-
urations, except Star with Neutral (4S) which is Line to
neutral), see Load Configurations (page 50).

Nominal current supplied to the load.

Nominal Process Variable. Defines the nominal value for
each control type. For example, for Vsq control, you must
wire Vsq from the network block to the MainPV and set
NominalPV to the nominal value you expect for Vsq—
typically this could be VloadNominal * VioadNominal.
Allows you to specify how the load is configured on your in-
stallation. Select one of the following; 3D (closed Delta),
3S (Star without Neutral), 4S (Star with Neutral) and 6D
(open Delta). See Load Configurations (page 50) for more
details.

Max cycle time for Logic mode. This is set in mains
periods.This is the equivalent to the modulation period and
it is used to compute Network electrical quantities when
there is no modulation shift. It is only available in Logic
Mode.

Firing Mode allows the firing mode to be selected as Burst
Var, Burst Fix, or Logic, Phase Angle (PA) or Intelligent
half cycle (IHC). See Firing Output Menu (page 162) for
more details.

Setpoint Operator Access: Allows the user setpoint access

via the front panel, in operator configuration when enabled.
To enable set to Yes. (The default setting is Yes).

Backlight Dimming: By default, the backlight on the
EPack’s display dims automatically to save power. Set this
parameter to No if you want the backlight to always remain
on. If set to Yes, the backlight dims 30 seconds after you
last operate the buttons on the front panel.

Select the Analog Input type as 0to 10V, 1to 5V, 2 to 10V,
0 to 5V, 0 to 20mA .4 to 20mA.

This is the setpoint for the first Limit loop. For example, it
can be used to perform Irms threshold limit: "I"
measurement from network block shall be wired to the
LimitPV1 of the control block (or current limit enabled in
QuickStart). Limit.SP1 setpoint is set to the threshold
current value (e.g. 100 for a current limitation at 100A).

With this configuration output is control by MainSP but if
LimitPV1 reaches LimitSP1 the controller will switch to limit
control.

It is only available if limit feature is enabled.

SWIR Load Cooling Time

‘Safety Ramp’

Soft Start

0: No dedicated firing strategy is applied on SWIR load.
1-max: A Safety ramp is applied at next firing if no power
is applied on SWIR load for more than this amount of time
in ms.

It is only available when Heater Type is SWIR.

Displays the startup ramp duration, in supply voltage
cycles (0 to 255), to be applied at startup. The ramp is
either a phase angle ramp from zero to the requested
target phase angle or, for Burst Firing, from 0 to 100%.
‘Safety Ramp’ is not applicable to Half cycle Mode if
Heater Type is different from SWIR.

For Burst Firing only, this is the soft start duration, in supply
voltage cycles, applying a phase angle ramp at the
beginning of each ON period. See Firing Output Menu
(page 162) for more details.
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Soft Stop In Burst Firing, the soft stop duration, in supply voltage
cycles, applying a phase angle ramp at the end of each ON
period. See Firing Output Menu (page 162) for more
details.

/\ WARNING
UNINTENDED EQUIPMENT OPERATION

+ At commissioning, ensure correct product configuration.

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

For transformer Load, select XFMR as Load Type (select Yes for Transfo. in quick
code).

For transformer Load, in burst firing mode, without soft start, adjust Delayed
Triggering (DelayedTrigger) to minimize inrush current.

Delay Triggering  Appears only if Mode is Burst, Soft Start is Off, and Load
Type is TxFormer. Delayed Trigger specifies the triggering
delay, in phase angle, when delivering power into a trans-
former load. Used to minimize inrush current, the value is
configurable between 0 and 90 degrees, inclusive.

PLF Adjust R Partial Load Failure Adjustment Request: When the
process has achieved a steady state condition the
operator must set the PLFAdjustReq. This makes a load
impedance measurement to be used as a reference for
detecting a partial load failure. If the load impedance
measurement is successful ‘PLFAdjusted’ is set. The
measurement cannot be made if the load voltage (V) is
below 30% of VNominal or if the current (l) is below 30%
of INominal. The input is edge sensitive, so if the request
is made from external wiring, and the input remains
permanently at a high level, only the first 0 to 1 edge is
taken into account.

PLF Adjusted Partial Load Failure Adjusted: A successful load imped-
ance measurement has been made (see PLF Adjust R
above).

PLF Sensitivity Partial load failure sensitivity.

This defines how sensitive the partial load failure detection
is to be as the ratio between the load impedance for a
PLFadjusted load and the current impedance
measurement. For example for a load of N parallel,
identical elements, if the PLF Sensitivity (s) is set to 2, then
a PLF alarm will occur if N/2, or more elements are broken
(i.e. open circuit). If PLF Sensitivity is set to 3, then a PLF
alarm occurs if N/3 or more elements are broken. If (N/s) is
non-integer, then the sensitivity is rounded up. E.G. if the
N =6 and s= 4, then the alarm is triggered if 2 or more
elements are broken.
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PLF menu

The PLF (Partial Load Failure) menu is only available in Engineer mode.

Note: The default Engineer access level code is 2.

8 PLF | Use the arrow

‘ A push-buttons to
Adjust Req | toggle between'No'

| and 'Request’

| PLF

‘ PLE Adjust R e " —— d
PLF Adjuste. :
’ PLF Sensitiv.

Read-only

N PLF

PLF
‘ -
B Sensitivity ‘ Read-only

Figure“éﬁLFimenui

PLF Adjust R Partial Load Failure Adjustment Request: When the
process has achieved a steady state condition the
operator must set the PLFAdjustReq. This makes a load
impedance measurement to be used as a reference for
detecting a partial load failure. If the load impedance
measurement is successful ‘PLFAdjusted’ is set. The
measurement cannot be made if the load voltage (V) is
below 30% of VNominal or if the current (l) is below 30%
of INominal. The input is edge sensitive, so if the request
is made from external wiring, and the input remains
permanently at a high level, only the first 0 to 1 edge is
taken into account.

PLF Adjusted Partial Load Failure Adjusted: Reports whether a
successful load impedance measurement has been made
(see PLF Adjust R above).

PLF Sensitivity Partial load failure sensitivity.
This defines how sensitive the partial load failure detection
is to be as the ratio between the load impedance for a
PLFadjusted load and the current impedance
measurement. For example for a load of N parallel,
identical elements, if the PLF Sensitivity (s) is set to 2, then
a PLF alarm will occur if N/2, or more elements are broken
(i.e. open circuit). If PLF Sensitivity is set to 3, then a PLF
alarm occurs if N/3 or more elements are broken. If (N/s) is
non-integer, then the sensitivity is rounded up. E.G. if the
N = 6 and s= 4, then the alarm is triggered if 2 or more
elements are broken.
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Info menu

EPack

This display gives read only information about the unit.

Serial
Num

1234567890

Serial Num
SW version

Passcode
Passcode?

Passcode

12345

Passcode?

67890

Figure 66 Info menu
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Alarms menu

Allows the user to view Global acknowledgement enable status, and issues with

calibration (if any). Any active alarms appear, and details can be found by highlighting
the relevant alarm and using the Enter pushbutton.

Active alarms can be acknowledged, if applicable, by a further operation of the Enter
button.

vos [/ M. |

Use Enter button to
acknowledge alarms

Use up/down arrows to \\
scroll through alarm list \

Use Page (Menu) button to
return to the Alarms top level

P1Latched ‘
__ACKYR

Figure 67 Alarms menu
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Alm Disable menu

This menu allows the user to disable particular alarm types, so that they are no

longer detected or acted upon. You can also do this using iTools.

By default all of the alarms are enabled.

To disable or re-enable an alarm, simply scroll through the list and select the alarm
you want, then use the arrow keys to toggle its status between Disable and Enable as

required.

Miss Mains
Thyr SC
Volt Dips

Fault

Under Volt
Over Volt
TLF

PLF

PLU

Over |
Ana_In Over.

Closed Loop
PV Transfer
Limitation
Extern In

Use the arrow keys to scroll through the list of
alarms, and press the Enter key when the green
cursor is next to the alarm you want.

0000

0000

Alm Disab| & s |

Use the arrow keys to toggle
between Disable and Enable for the
selected alarm.

You do not need to press the
Enter key for this to take effect.
(Pressing the Enter key here moves
to the next alarm
inthe list.)

0060

000

Figure 68 Alarm Disable menu

132

HA033541 Issue 03



EPack Configuration from the Front Panel

Alm Latch Menu

This menu allows the user to set latching or no latching to particular alarm types.

To select the latching type, simply scroll through the list and select the alarm you
want, then use the arrow keys to toggle its status between Latch and NoLatch as
required.

Use the arrow keys to scroll through the list of

Miss Mains @ alarms, and press me E;terlkey when thetgreen
cursor is next to the alarm you want.
Thyr SC <
Volt Dips =
a_UH
Chop Off >
UnderVolt D
?LvFer Volt @o Aln Loich [~ m: |
Alm Latch
PLF (=
PLU <=
Over | ®: Use the arrow keys to toggle
Ana_In Over. between Latch and Nolatch for the
selected alarm.
You do not need to press the
Enter key for this to take effect.
Pressing the Enter key here moves
Alm Latch [~ m: | ( gto the next alyarm
in the list.
Closed Loop D inthe fist)
PV Transfer (S
Limitation (S

Extern In

Figure 69 Alarm Latch Menu
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Alm Stop menu

This menu allows the user to set which alarms will cause the EPack to stop firing. You
can also do this using iTools.

By default, all of the system alarms are set to stop firing, but are customer
configurable. Except for Missing Mains and Frequency Fault which are not user
configurable.

To change whether an alarm causes the EPack to stop firing, simply scroll through
the list and select the alarm you want, then use the arrow keys to toggle its status
between Stop and NoStop as required.

Alm Stop Use the arrow keys to scroll through the list of
R . alarms, and press the Enter key when the green
Miss Mains @ cursor is next to the alarm you want.
Thyr SC ==Y
Volt Dips =
FaU|t
Under Volt =
Over Volt =
Alm Stop
PLU <=
Over | (= Use the arrow keys to toggle
between Stop and NoStop for the
Ana_In Over. g selected alarm.
You do not need to press the
Enter key for this to take effect.
(Pressing the Enter key here moves
CAlnSiop [ M torhe nextalorm
Closed Loop P
PV Transfer i)
Limitation (e

Extern In

Figure 70 Alarm Stop menu
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Alm Relay menu

Miss Mains
Thyr SC
Volt Dips
Freq Fault

Under Volt
Over Volt
TLF

PLF

PLU

Over |
Ana_In Over.

| Alm Relay |~ M2 |
Closed Loop
PV Transfer
Limitation
Extern In

0000 0000 0060

060

This menu allows the user to select which alarms are to operate (de-energize) the
EPack’s relay. For each selected alarm, select ‘Yes’ or ‘No’.

For each alarm selected choose
Yes' if you want the relay to
operate (de-energize) when the

Figure 71 Alarm Relay menu

alarm is raised.
Otherwise, select 'No'.
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DI Stat menu

The DI Stat menu displays the status of the EPack’s two digital inputs, DI1 and DI2.

‘0’ means a low level logic signal is being received at the input, ‘1’ means a high level
logic signal is being received at the input.

DI1

Figure 72 DI Stat menu

PLF Adjust menu

See "Adjust menu" on page 126.
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Settings menu

The Settings menu is only available in Engineer mode. This menu is read-only, and
lets you view the values of the parameters described below.

Settings m:
Vline Nomin. |
| Nominal
Load Coupling
Firing Mode

v 4

0000

"Ana In type

0

Settings

Vline
Nominal

Vline Nominal

| Nominal
Load Coupling

Firing Mode

Ana_in type

|
Nominal

16.0

-

Settings e

Load
Coupling

Settings
Firing
Mode

BurstVar

-

Figure 73 Settings menu

Line voltage nominal value (Line to line for all listed
configurations, except Star with Neutral (4S) which is Line
to neutral), see Load Configurations (page 50).

Nominal current supplied to the load.

Displays the current load configuration type. For diagrams
of these configurations, see Load Configurations

(page 50).

Reports the firing mode: Burst Var, Burst Fix, Logic, or
Phase Angle (PA) or Intelligent half cycle (IHC).

Reports the Analog Input type: 0to 10V, 1to 5V, 2to 10V,
0 to 5V, 0 to 20mA, or 4 to 20mA.
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Access menu

Allows access to the Operator, Engineer, Configuration, Quick Code menus and
allows passwords to be set up.

Select correct
pass code for
selected access
level

Selectaccess
level required

Edit Config
level code
Goto S
Config Code —{paSa
Engineer Co. SR
Quick Code =)
Engineer
Code
Edit Engineer
Edit level code
Quick code
access code
Figure 74 Access menu
Goto Allows access level to be selected.
Pass Code Allows the user to enter the code for the access level
required.
Config Code Allows the user to edit the Configuration access level code
Engineer Code Allows the user to edit the Engineer access level code
Quick Code Allows the user to edit the Quick code access code

Note: The default access codes are Operator = 0, Engineer = 2, Config = 3,
Quickcode = 4.
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Access to Menus

1. Open the Access menu item.
2. Open the Goto menu item and select the access level required.

3. Enter the access code for the level required. If this access code is correct the
relevant menu appears.

Note: The above applies only when the user attempts to access a higher level than
that current. If accessing a lower level, the user needs only to open the Goto item and
select the required level. After doing this, the instrument will probably restart.
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Configuration using iTools

Introduction

Note: This chapter contains descriptions of all the menus which can appear. If an
option or a feature is not fitted and/or enabled, then it does not appear in the top level
menu.

This chapter details how to connect using iTools and gives details of the features
available from this instrument.

Overview

The configuration of the unit is divided into a number of separate areas as follows:

"Access Menu" on page 142

"Alarm Configuration" on page 144

"Control Configuration” on page 148

"Counter Configuration" on page 156

"Energy Configuration" on page 158

"Fault Detection Menu" on page 160

"Firing Output Menu" on page 162

"Input/Output (IO) Configuration" on page 166
"Instrument Configuration Menu" on page 172

"IP Monitor Configuration" on page 176

"Lgc2 (Two Input Logic Operator) Menu" on page 177
"Lgc8 (Eight-input Logic Operator) Configuration" on page 179
"LIN16 Input Linearization" on page 182

"Math2 Menu" on page 185

"Modulator Configuration" on page 187

"Network Configuration" on page 188

"Qcode" on page 196

"Setprov Configuration Menu" on page 198

"Timer Configuration" on page 200

"Totalizer Configuration" on page 202

"User Value Configuration Menu" on page 203
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(&8 Browse | B0rnd]

. 423 Access
b 23 Alarm

b 4230 Comms
b 23 Control
b JZ30 Counter
s | Energy

> (23 Faultdet
- {23 FiringOP
- 23 10

b 23 Instrument
b 23 IPMenitor
s | Lgc2
s | Lgcd

- (23 Linl6

> 23 Math2

b 23 Modultr
b 20 Metwork
> 23 QCode
b 21 SetProv
b A2 Timer

b 23 Total

b 23 Usrval
s | Diag

Figure 75 iTools tree

Note: Current rating, limitation, transfer control, power control, energy counter and
the graphical wiring editor (GWE) are chargeable options. iTools secure can be used
to upgrade units.

Access Menu

The Access menu allows the user to set the operating level (Operator, Engineer,
Configuration or QuickStart) and define the access codes for these levels. It has to be
also used to set a Comms Password used to protect Configuration data from being
written via Comms. This password shall be provided each time config or QuickStart
mode is to be entered from Comms. In addition, the Access menu allows the
configuration of the optional ‘OEM Security’ feature.

‘OEM security’ helps to provide users, typically OEMs (original equipment
manufacturers) the ability to protect their intellectual property by helping to prevent
unauthorized access to configuration data.

An ‘OEM security’ access password can be configured to help prevent iTools from
fully communicating with the instrument which helps to prevent specific parameters
and their associated values from being copied or overwritten during iTools clone
export/import.
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In addition, when the OEM security feature is enabled, iTools has restricted access to
Modbus addresses between 0x100 and 0x4744, graphical wiring.

Note: The OEM security feature is a chargeable option, either when ordering or via
the purchase of a secure feature pass code.

B o (&=
S = Configuration [2] =
Proj| Nom [ Description | Adresse| Valeur| Connexion de DpEfEItEIf [D]
& CommsPassword To Set Comms Password 12576 @ e H
& Goto 3050 Configuration (2) 4’ EnglnEEr [1 ]
& Passcode Demande de mot de passe 3051 0 |_:I'Ir'|ﬁ| Hrlflril_lrl [
# EngneeiPasscode  Engineer Code 3052 2 — quration (2]
#  ConfigurationPasscode Code de configuration 3053 3 u uICkS tart [3]
# QuickStatPasscode | Code Quick Start 3054 4 L
& DEMEnable Enable DEM security 198 Non (0)
# OEMPassword To Set OEM Password 12288 oo \
& | OEMPasswordEntty | To Enter OEM Password 12384 oo T Mo () -
Access - 9 paramétres (1 caché) Mo U]

Figure 76 iTools Access menu

At commissioning when configuring I/O gateway it is NOT recommended to add the
parameters ‘Goto’ and ‘Passcode’ in the list of data exchange, as CommsPassword
will NOT be required before elevation of privilege (e.g. from operator mode to
configuration mode).

/A WARNING

UNINTENDED EQUIPMENT OPERATION

+ At commissioning, ensure cybersecurity robustness of the installation.

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

To minimize any potential loss of control when communicating across a network via a
third-party device (i.e. controller, PLC or configuration tool), ensure all system
hardware, software and network design are correctly configured and commissioned
for maximum cybersecurity robustness.

CommsPassword  Password used to enter config mode from Comms.

This can be changed from iDevPWSetup tool only,

see “Communications startup” on page 56.
Goto Select access level
Passcode Select relevant pass code for the access level required.
EngineerPasscode Passcode for Engineer level access
ConfigurationPasscode

Passcode for Configuration level access
QuickStartPasscode Passcode for Quickcode menu

Quickcode remains available from the EPack menu, when

run successfully the default setting disables the OEM
security feature.

OEMEntry Password for OEM security access.

Provided the user enters the correct password, the OEM
security feature will load and display the remaining OEM
security parameters (and menus on the instruments front
panel). (The OEMEntry password entered is compared to
the OEMPassword parameter value, when identical
access is provided and the OEM security feature loads).
Note: If five incorrect access codes are entered the OEMEntry menu will become

non-editable for 30 minutes.

OEMEnable OEM security parameter used to switch OEM security

feature On (enable) or Off (disable).

This parameter is stored in non-volatile memory. The
default value is Off (disable), after an initial Quickcode
start.
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OEMPassword OEM security password parameter allows the user to edit
the alphanumeric password. It shall be at least eight
characters.

This parameter is stored in non-volatile memory. If the
OEMPassword parameter value is updated i.e. a new
password entered the OEMEnable and OEMPassword
parameters (and menus) disappear.

Clear memory When available and set to ‘yes’, the device clears all
configuration data (including the Comms Password),
performs a cold-start and enters the Quickcode mode.
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Alarm Configuration

I air

BB epk000ASDIY00FF-local ID255-EPack PH - Parameter Explorer (Alarm)

(=[O el
" | | W

AlmDiz | AlmDet | AlmSig | AlmLat | Almack | AlmStop | AlmFelay

| Mame

| Description | Address| Y alue| wired From |

&7 Externln

Alarm._Main -

External Alarm lnput 4200

1 parameter

Main

AlarmDis
AlmDet

AlmSig

AlmLat

AlmAck

AlmStop

AlmRelay

Figure 77 Alarm configuration

'Externin’ is the input of this block. When connected to
digital input 2 (DI2) and DI2 connected to a fuse blown
detection contact, this alarm is considered as a ‘fuse
blown’ alarm.

This allows the listed alarm to be enabled or disabled.

0 = Enable; 1 = Disable.

This parameter indicates whether the alarm has been
detected and is currently active. 0 = Inactive; 1 = Active.

Signals that the alarm has occurred and is possibly latched
by the Alarm Latch settings. If the user wishes to assign an
alarm to, for example, a relay then it is the appropriate
AlmSig parameter that should be wired. 0 = Not Latched;
1 = Latched.

The alarm can be configured as latching or non-latching,
the latched state being shown in the Alarm Signal (AImSig)
register. 0 = Non-Latching; 1 = Latching.

Allows the alarm to be acknowledged. When an alarm is
acknowledged, its related signaling (AImSig) parameter is
cleared. If the alarm is still active (as shown by the
detection (AlmDet) parameter) then the alarm cannot be
acknowledged. The acknowledge parameters
automatically clear after being written.

0 = Do not acknowledge; 1 = Acknowledge.

Allows the alarm to be configured such that it stops the
related power channel firing. AImStop is activated by the
signaling parameters and thus may be latching.

0 = Do not stop; 1 = Stop.

This allows the listed alarm to operate and de-energize the
alarm relay when set to active. No (0) = Inactive;

Yes (1) = Active.

(When utilizing AimRelay function ensure
FaultDet/CustomAlarm parameter remains wired to
10.Relay/PV).
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Communications Configuration

v = v| @ @

The communications menu allows the user to view, and in some cases, to edit
communications parameters associated with the communications option.

8 <Untitled 3> - Parameter Explorer (Comms)

ey

E=8 =R 5 Freea I
B DHCP (1) l
Value|Wired From / DCPER)

[Name | Description lddress| W
Hostname Name of the device on the link-lo.  3136] epk000000000000] oo
# SRvname MBUS name 3118 3US_Epack[000000000000]
# IPMode IP configuration mode (static-dhi 3109 DHCP(1) ~
IP Current IP of the instrument 3114 0000
cSubNetMask Current SubNet mask IP 3115 0000
cDefault_Gateway | Current Default Gateway IP addre 3116 0.0.00
Preftdaster Preferred Master IP address 3105 192.168.0.1
Address Comms Address 310 255
IP_address IP address. 3102 192.168.0.20
Subnet_Mask IP address of the subnet mask 3103 255.255.255.0 3 Qe (0]
Default_Gateway  IP address of the default gatewsy, 3104 192.168.0.1 2@“‘
MAC12 MAC address 1 3106 0 1[anf1)
MAC34 MAC address 2 3107 0
MACE6 MAC address 3 3108 0 MadbusTCR (01
# Timout Comms Timeoutin ms. 3110 5000
Fallbackl Fallbackl 3112 1 ModbusTCP and PN (21
Fallback2 Fallback? 3113 0 Last 1300
# EnTimeout Timeout Enable 37 Off (0) ~
Protocol Comms Protocol 3100 ModbusTCP and EIP(1) ~
|0Ogatewsay 10 Gateway Access 4744 9 y u
# LinkSpeed Speed of the ethemet link. 3149 Auto Nego (0) ~ ! Auta Nego (0
EIP_Status Ethemet IP stack status 3153 Not Started (0) ~ \
EIP_TO_Status Ethernet IP Targetto Originator st~ 3160 DataExchange (0) ~ \ 133 mg Eh]*d A
EIP_OT_Status EthernetIP Originatorto Targets 3161 DataExchange (0) ~ 10 Mb (3]
EIP_NetworkStatus  Ethernet IP network status 3158 NolP (0) ~ 10MbHM (4]
EIP_ModuleStatus | EthernetIP module status 3159 NoPower (0) ~
cLink1Speed Current speed of the ethernetlink, 3154 10 Mb (0)
cLinklMode Current mode of the ethernetlink: 3155 HalfDuplex (0) ~
cLink2Speed Current speed of the ethernetlink. 3156 10 Mb (0) ~
cLink2Mode Current mode of the ethernetlink: 3157 HalfDuplex (0) ~
# TCPTimeout TCP Comms Timeoutin ms. 3150 5000
TCP_Open TCP Number Open Connection 3152 0
PN_DevName Profinet Device Name 3163
PN_Status Profinet stack status 3229 Not Started (0) ~
# PN_AlarmsEn PROFINET Alarms 3230 On{l)~
Figure 78 iTools comms page
Host name The name of the device on the link-local network.
For convenience, the device can declare itself on the
pseudo-domain local. If the hostname of the device is
changed, it must be ensured that the name is unique on
the network. In this is not the case, the instrument will
transparently try to find another unique name
automatically.
The default value is related to the MAC address of the
device and thus should already be unique.
SRV name MBUS name. The name of the device, as shown by iTools
IP Mode The IP configuration mode of the instrument.
0: Static.The IP parameters are taken from the parameter
IPaddr, SubNetMark and NetGateway.
1: DHCP.The IP address of the instrument is automatically
assigned by an external DHCP server. If the instrument
does not acquire an IP address, the auto IP mechanism
assigns an IP to the instrument in the range
169.254 .xxx.xxx with subnet mask: 255.255.0.0.
2: DCP.The Discovery and Basic Configuration Protocol
DCP is a protocol definition within the PROFINET context.
It is a Data Link Layer based protocol to configure station
names and IP addresses.
IP This is the current IP address of the device which may be
different from the configured IP address.
cSubnetMask The current subnet mask associated with ‘IP’ above.
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Default Gateway
Pref Master
Address

IP address
Subnet Mask
Default Gateway
MAC12

MAC34

MAC56
Timeout
Fallback1

Fallback2
EnTimeout

Protocol

10 gateway
Link Speed

EIP_Status

The current default gateway associated with ‘IP’ above.
The IP address of the preferred host.

On a network of instruments this address is used to specify
a particular instrument. Each instrument on a network
must be set to a unique address, the available address
range depending upon the network protocol. As EPack
supports only Modbus/TCP protocol, and discrimination on
the network is carried out using the IP addresses of the
connected instruments, the Modbus addresses of the
devices are not used.

The configured IP address of the device

The subnet mask associated with ‘IP address’ above.
The default gateway associated with ‘IP address’ above.
First two Bytes of the MAC Address 11-22-33-44-55-66
Second two Bytes of the MAC Address 11-22-
33-44-55-66

Third two Bytes of the MAC Address 11-22-33-44- 55-66
Comms timeout value in ms. If no usercomms request
arrives within the time specified in this parameter, the
Fallback values will change.

Set to 1 when a timeout occurs; set to 0 when
communications are operating correctly.

Inverse value of the Fallback1 parameter.

If set to ON (1), the timeout of the comms requests will be
monitored. The outputs Fallback1 and Fallback2 will be
adjusted accordingly.

0 =Off. 1=0n

Main communication protocol to access the instrument
over Ethernet comms.

0 = ModbusTCP

1 = ModbusTCP and EIP (EtherNet/IP)

2 = ModbusTCP and PROFINET

IP address of 10 gateway.

Select a link speed from Auto negotiate, 100MB, 100MB
half duplex, 10 MB or 10MB 1/2 duplex.

Displays the Ethernet/IP stack status, using one of the
following values:

0: Ethernet/IP stack not

started

2: Ethernet/IP stack Standby

1: Ethernet/IP stack ready 3: Ethernet/IP stack Running

EIP_TO_Status

Displays the Ethernet/IP Target to Originator status, using
one of the following values:

0: Data Correctly Exchanged ~ 7: Module In Stop

1: Connection In progress 8: Encapsulation Error

2: Connection Timeout 9: TCP Connection Error

3: Connection Timeout 10: No resources to handle
connection

4: Unknown MAC Address 11: Bad Format
5: Consumption Timeout 12: 1dle mode

6: Connection Closed by

13: Unknown Status

Forward Close
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EIP_OT_Status

w N = O

mo~s

EIP_Status

EIP_ModuleStatus

0
1

2:

EIP_cLink1Speed

EIP_clink1Mode

EIP_cLink2Speed

EIP_clink2Mode
TCPTimeout

TCP_Open
PN_DevName
PN_Status

PNAlarmsEn

: Connection established

Displays the Ethernet/IP Originator to Target status,
indicated by one of the following values:

7: Module In Stop

8: Encapsulation Error

9: TCP Connection Error
10: No resources to handle

: Data Correctly Exchanged
: Connection In progress

: Connection Timeout

: Connection Timeout

connection
: Unknown MAC Address 11: Bad Format
: Consumption Timeout 12: Idle mode

: Connection Closed by 13: Unknown Status

orward Close

Displays the status of the Ethernet/IP network, indicated
by one of the following values:

3: Time Out on Connection
One or more connection
Timeout

4: Critical error
Unit is in Critical error (like
duplicate address)

:No Power or No IP

: No connection Enabled Unit
is On-line
(IP address configured) but
No connection enabled

Unit is On-line (IP address
configured) and connection
enabled

Displays the status of the Ethernet/IP module, indicated by
one of the following values:

3: Recoverable Fault
An incorrect or inconsistent

: No power on the device
: Unit not configured

Unit not configured or
Scanner in Idle mode
Controlled by a scanner in
Run state

Controlled by a scanner in

configuration would be
considered a minor fault

4: Major Fault
Major fault (Exception state,
critical error etc.)

Run state

Displays the current speed of the Ethernet link on Port1.
Displays the current mode of the Ethernet link on Port1.
Displays the current speed of the Ethernet link on Port2.
Displays the current mode of the Ethernet link on Port2.

Timeout used to close an open TCP connection, which are
not being used by Master that originally opened it - adjust
in configuration mode.

Default value is 5000 ms.

TCP Open is the quantity of live, open connections.
Displays the Profinet device name.

This parameter gives the staus of the Profinet stack;
0 : Not started.

1: Ready.

2 : Running.

Enables or disables the PROFINET Alarms (EPack's
Alarms). See "Alarm Notification" on page 115.
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Control Configuration

The control menu provides the control algorithm to perform power control and
transfer, threshold limiting and phase angle reduction (in the case of burst firing).
Figure 79, below, gives an overview of the menu, which is described in the following

sections:
* Setup AlmSig (Alarm Signaling)
* Main AlmLat (Alarm latching)
* Limit AlmAck (Alarm Acknowledgement)
* Diag (Diagnostics) AlmStop (Stop firing on alarm)
* AImDis (Alarm disable) AlmRelay, Control Alarm Relay
* AlmDet (Alarm detection)
E <Untitled 1> - Parameter Explorer (Control) E@
- | ma e
Setup |Main | Limit | Diag | AlmDis | AlmDet | AlmSio | AlmLat | Amack | AlmStop | AmPielay |
[Name | Description [ddrass| “alue|Wired From [
4 Standby Put contraller into stand 1056 Mo (0] ~
# NominalPy | Nominal PY of this pha: 1057 52900.00
# EnLimit Enable Threshold Limid - 1058 Moy -
& TransferEn | Enable Transfer (Propc 1058 Mo {0) ~
& FFType Definesthe type of Fee 1060 oft () -
FFGain Feedfarvard gain 1061 1.00
FFOifset Feedforward offset 1062 0.00
# BleedScale Bleed Back Scalar 1063 10.00
Control.Setup - 8 parameters

Figure 79 Control menu overview
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Control setup menu

This contains parameters for setting the type of control to be performed.

B8 <Untitled 1> - Parameter Explorer (Control.Setup)

- ~| @ |

[E=N R (EXE|
&

[Mame [Description

Walue[Wired From

Pl

& Standby Put controller into standhby
# MominalPy | Mominal Py of this phase of power cor

& EnLimit Enahble Threshold Limit

# TransterEn | Enable Transter (Proportional limit)

& FFType Defines the twpe of Feed Forward to be
FFGain Feedforward gain
FFOffset Feedforward offset

# BleedScale | Bleed Back Scalar

Control.Setup - 8 parameters

[ Address]
05

1058 Mo (0] 7]

No (0 =
52300.00

rruny g k

[n)

Mo (0] = 1
Of (D) 7| ———t - 2
1.00 3
0.00
10.00

Parameters

Standby

Nominal PV

En Limit

Figure 80 Control setup page

If Yes (1), the controller enters Standby mode and zero %
power is demanded. When removed from Standby (0) the
unit returns to operating mode in a controlled manner.

Normally the nominal value for each control type. For
example, for feedback mode = V2, Vsq should be wired to
the Main PV, and Nominal PV set to the nominal value
expected for V2 (usually VLoadNominal?).

This is an software feature available at order stage (CL on
field 3 of the product code) or upgradable afterward. If it is
available it is used to enable/disable threshold limit (By de-
fault the current limit function is enabled).

Note: The current limiting function is not available with the firing mode;
Intelligent Half Cycle (IHC).

Transfer En

FF Type

FF Gain
FF Offset

Bleed Scale

Select Transfer Enable (Proportional limit) as ‘Yes’
(enabled) or ‘No’ (not enabled).

Feedforward Type.

Off (0). Feedforward is disabled

Trim (1). Feedforward value is the dominant element of the
output. Trimmed by the control loop based on the Main PV
and setpoint.

FFOnly (2). The feedforward value is the output from the
controller. Open loop control may be configured by this
means.

The entered gain value is applied to the Feedforward input.
The entered value is applied to the Feedforward input after
the Gain value has been applied to it.

Internal parameter for use by service personnel.
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Control Main menu

This menu contains all the parameters associated with the Main control loop.

B <Untitled 1> - Parameter Explorer (Control.Main) E@
- - ]
[ Mame | Description | Address| Walue|Wyired Fram
P The main FY of the contraller 1064 0.00f Network.Meas vsg
# 5P hain SP to control at 1065 0.00 SetProwWorkingSP
TransferP | The transfer (proporional limif) P 1066 0.00
TransferSpa The transfer (proporional limit) span 1067 0.00
& Tl Integral time of the main loop 1068 3.20
4 (1] 2
Control.Main - 5 parameters

Parameters

PV

SP

Trans PV

Trans SP

Tl

Figure 81 Control ‘Main’ menu

Displays the main Controller Process Variable (PV). Wired
to the measurement which it is to be controlled. For

example, to perform V2 control. Vsq should be wired to this
(PV) parameter and Nominal PV configured appropriately.

The Setpoint to control at, as a percentage of Nominal PV
(the upper range of the loop in engineering units). For
example, if Vsq = 193600, and SP is set to 20%, the
controller attempts to regulate at 193600 x 20/100 =
38720.

Transfer PV. This is the PV measurement for transfer. For
example, if a V2 to 12 transfer is required, the Vsq should
be wired to MainPV and Isq to TransferPV. Appears only if
Trans Enable (Control setup menu) is set to ‘Yes'.

The span of operation for transfer. Appears only if Trans
Enable (Control setup menu) is set to ‘Yes'.

Allows the user to define an integral time for the main PI
control loop.
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Control limit configuration

This area configures parameters relating to the limit control loop.

=2 EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B][X]
-m

=
Setup | Main | Limit | Diag | AlmDis | AlmDet | &lmSig | AlmLat | &lméck || AlmStop
| Name | Description | Address| alug|
4G Threshald Limit Fv1 1069 0.00
P P2 Threshald Limit P2 1070 0.0a
Al Threshald Limit F'¥3 1071 0.00
& 5P Threshaold limit zetpaint 1 1072 0.00
& 5P2 Threzhold limit zetpoint 2 1073 0.00
& 5P3 Threzhold limit zetpoint 3 1074 0.00
& Tl Integral time of the limit loop 1075 1.00

Control Limit - 7 parameters

Figure 82 Control limit menu

Parameters

PV1 to PV3 Process value for limit loops 1 to 3 respectively. This is the
value to perform threshold limit control. ‘Limit Enable’ must
be set to ‘Yes’ in the Setup menu (Control setup menu).

SP1 to SP3 The Threshold Setpoint for limit loops 1 to 3 respectively.

Tl The integration time for the limit PI control loop. The
default value is firing mode dependent.

Example:

If 12 threshold limiting is required, Isq is wired to PV1, and the required
threshold value is entered at SP1. In phase angle configuration, the phase
angle is reduced to achieve the limit setpoint; in burst firing, the unit continues
to fire in bursts, but these bursts are of phase angle in order to achieve the limit
setpoint. The modulation continues to attempt to reach the main setpoint.

Also known as phase angle reduction burst firing.
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Control diagnostic menu

& EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B]X]
-
| Mame | Description | Address| Walue|
Status Statuz of the controller 1076] b ainF (0] - i Trar
Clutput Cutput of the contraller 1077 0.00 Limit1 (4]
FA0P Phase angle output for P re 1078 100.00 Limitz [3)
Limit3 [E]
Control.Diag - 3 parameters

Figure 83 iTools diagnostic menu

Parameters
Status Indicates the current operating state of the controller:
Main PV The control strategy is using Main PV as the control
input
Transfer The transfer input is being used as the input to the
control strategy.
Limit1(2)(3) Control limiting is currently active using limit
PV1(2)(3) and limit SP 1(2)(3).
Output The current output demand in percent. Normally wired to
Modulator.In or FiringOP.In
PAOP Applies only to Burst Firing control modes. If this

parameter is wired to Firing.limitin, the power module will
deliver bursts of phase angle firing depending both on the
Main Setpoint and on the Limit Setpoint.

Control Alarm disable menu

Allows each alarm of the control block to be disabled, individually.

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [Z |[B][X]
-
| Name | Description | Address| Y alue|
& ClosedLoop Process alam: Clozed loop b 1079 Enable 0] =]
& PéTransfer Indication alarm: PY transfer 1080 Enable [0) =
A Limitation Indication alarm: Limitation 1081 Enable (0] -

Control AlmDiz - 3 parameters

Figure 84 Alarm disable page

Parameters
Closed Loop Select Enable (0) or Disable (1) for loop break alarm.
PV Transfer As for Closed Loop, but for the ‘Transfer active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.
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Control Alarm Detection Parameters

Indicates whether each alarm has been detected and whether or not it is currently

active.
# EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B]X]
4
[ Name | Description | Address| ‘alue|
ClozedLoop Process alam detection stat 1082 Inactive [0] =
T ramsfer Indication alarm detection st 1083 Inactive (0] =
Lirnitaticn Indication alarm detection stz 1084 Inactive (0] =
Control AlmDet - 3 parameters
Figure 85 Control Alarm detection page
Parameters
Closed Loop Displays whether or not the closed loop alarm is currently
active.
PV Transfer As for Closed Loop, but for the ‘Transfer Active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.

Control Alarm signaling parameters

Signals that an alarm has occurred and has been latched (if so configured in ‘Alarm
Latch’ (page 154). If it is required that an alarm is to be assigned to a relay (for
example), then the appropriate alarm signaling parameter should be used.

# EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B[X]
4
| Name | Description | Address| alug|
ClozedLoop Frocess alarm signaliing staty 1085 HotLatched (0] ~ |
P Tranzfer Indication alam zignalling ste 1086 MotLatched (0] -
Limnitation Indication alamm zignalling stz 1087 Motlatched (0] =

Control.AlmSig - 3 parameters

Figure 86 Control Alarm Signaling page

Parameters

Closed Loop Indicates whether the closed loop break alarm is currently

active.
As for Closed Loop, but for the ‘Transfer Active’ alarm.
As for Closed Loop, but for the ‘Control limit active’ alarm.

PV Transfer
Limitation
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Control Alarm Latch parameters

Allows each alarm to be configured as latching or not latching.

# EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B][X]
4
| Name | Description | Address| Y alue|
A ClosedLoop Process alarm latch: Clozed | 1088] NoLatch (0] =]
& PyTranster Indication alarm latch: P4 bra 1089 MoLatch (0] =
& Linitation Indication alarm latch: Limitat 1090 MaLateh (0] «

Control.AlmLat - 3 parameters

Figure 87 Control Alarm latching page

Parameters
Closed Loop Set the latching status of the alarm.
PV Transfer As for Closed Loop, but for the ‘Transfer Active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.

Control Alarm Acknowledgement parameters

This menu allows individual alarms to be acknowledged. On acknowledgement, the

related signaling parameter is cleared. The Acknowledge parameters automatically
clear after being written.

If the alarm is still active (as shown by the Alarm Detection display) it cannot be
acknowledged.

# EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B][X]
4
| Name | Deseription | Address| Value|
A& ClozedLoop Process alarm ack: Closed lo 1091 Mok [0 ]
& P Transler Indication alarm ack: P4 tran 1092 Modck (0] =
& Limitation Indication alarm ack: Limitatic 1093 Modck (0] =

Control.AlmAck - 3 parameters

Figure 88 Control Alarm Acknowledge page

Parameters
Closed Loop Displays whether the closed loop alarm has been
acknowledged or not.
PV Transfer As for Closed Loop, but for the ‘Transfer Active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.
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Control Alarm Stop parameters

Allows individual channels to be configured such that it will stop the associated power
channel from firing whilst the alarm is active. This feature is activated by the signaling
parameters, so the alarm stop may be latching.

2 EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= (B[]
-W

| Name | Description | Address| Valug|
A7 ClosedLoop Process alam stop: Cloged |e 1094] MNaoStap (0] -]

F T ransfer Indication alarm stop: P trar 10495 MoStop (0] =

Lirnitation Indication alarm stop: Limnitati 1096 MaStop (0] ~

Control AlmStop - 3 parameters

Figure 89 iTools Control Alarm Stop page

Parameters
Closed Loop Shows whether the closed loop alarm has been configured
to disable firing or not.
PV Transfer As for Closed Loop, but for the ‘Transfer Active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.

AlmRelay, Control Alarm Relay

Allows each individual alarm to be configured, so the alarm relay is de-energized (or
not), whilst the alarm is active.

Note: When utilizing AImRelay function ensure FaultDet/CustomAlarm parameter
remains wired to 10.Relay/PV.

BH EPack192-168-255-3-502-1D255-EPack - Parameter Explorer (Control AlmRelay) =n| Wl <
- o | @ =
| Mame | Description | Address| Walue|wired From |
&7 Closedloop | Process alam relay request register: Closed loop break 1097 Mo (0] =
A2 PuTransfer Indication alarm relay request register: PV transfer 1098 Mo (0] =
A7 Limitation Indication alarm relay request register: Limitation 10493 Mo (0] =
Control AlmRelay - 3 parameters

Figure 90 iTools Control Alarm Relay page

Parameters
Closed Loop Shows whether the closed loop alarm has been configured
to de-energize alarm relay firing, or not.
PV Transfer As for Closed Loop, but for the ‘Transfer Active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.
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Counter Configuration

The counter output is a 32-bit integer the value of which is recalculated every sample
period. When a clock state change from 0 (false) to 1 (true) is detected, the counter
value is incremented if the count direction is ‘up’ or decremented if the direction is
‘down’.

At reset, the counter value is set to 0 for count up counters or to the ‘Target’ value for
count down counters.

7

B8 EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Counter) [fo]-@ )=
v = v| @@ -
12 [ Je |

| Name | Description | Address| Value| Wired From |
& Enable Enable the Counter 2570( No (0] ~]
& Ditection Direction of Count 2571 Up(0) ~

RippleCarry Ripple Canry Enable Output 2572 0ff (0) ~

OverFlow Oveiflow Flag 2573 No (0) »
& Clock Clock Input 2574 0
& Taget Counter Target 2575 9993

Count Count Value 2576 0
& Reset Counter Reset 2577 No (0) ~
& CleaiOveiflow | Clear OverFlow Flag 2578 No (0) »
Counter.1 - 9 parameters

Figure 91 iTools Counter page

Parameters

Enable The counter responds to clock transitions when enabled;
the count is frozen when disabled.
Direction Select up or down as the direction of count. Up counters

start at (and are reset to) zero; down counters start from
(and are reset to) the Target value (below).

Ripple Carry The Ripple carry output of one counter can act as the
enabling input for the next counter in a cascade. Ripple
carry is set ‘true’ when the counter is enabled and its value
is either zero (for count down timers) or equal to the Target
value (count up counters).

Overflow Overflow becomes ‘true’ when the value of the counter is
either zero (for count down timers) or equal to the Target
value (count up counters).

Clock The counter increments or decrements on a positive going
edge (0 to 1; False to true).
Target Up counters: Start at zero and count towards the Target

value. When this value is reached, Overflow and
Ripple-carry are set true (value = 1).

Down counters: Start at the Target value and count
towards zero. When zero is reached, Overflow and
Ripple-carry are set true (value = 1).

Count The current value of the counter. This is a 32-bit integer
which accumulates clock transitions. Minimum value is
zero.

Reset Resets up-counters to zero or down-counters to the Target
value. Reset also sets Overflow to False (i.e. Overflow = 0)

Clear Overflow Sets Overflow to False (i.e. Overflow = 0)
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Cascading Counters

As implied above, it is possible to ‘wire’ counters in cascade mode. Details for an ‘up’
counter are shown in Figure 92. Down counter configuration is similar.

Clock »\

Counts clock rising edges Counts the number of
Clack times Counter 1 target
is exceeded
Enable Court 1 Clock
{high= enabled)
Direction Ripple/carry 1 Enable Count 2
Target Counter 1 Overflow 1 Direction Ripple/carry >- TO further
Counter 2 counters
Reset Target Overflow
(high= reset values)
Reset
Clear Overflow
Clear Qverflow
Clear Overflove
(High = Clear overflow flagh Clear Ova-rflow>/
Clock Clock |Count 2 |Count 1
1 2 3 4 5 6 7 8 9 0 11 12 0 ) 0
1 0 1
(Tsf e ) ! ‘ 2 0 2
& 2 : 2 : 2 3 0 3
— L L 4 | o0 | 4
. 5 1 0
Ripple/Carry 1 | E . :
7 1 2
Overflow 1 | 8 1 3
9 1 4
10 2 0
Count 2 , 11 2 1
R i : 12 2 2

Figure 92 Cascading up counters

Note: Counter 2 above counts the number of times that Counter 1 target is
exceeded. By permanently enabling counter 2, and wiring counter 1 ‘Ripple Carry’
output to counter 2 ‘Clock’ input (replacing the connection to the clock pulse stream),
counter 2 will indicate the number of times counter 1 target is reached, rather than
exceeded.
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Energy Configuration

Provides a number of energy counters to totalize consumed energy. The power
consumed can be displayed in one of a number of units, ranging from Wh to GWh.

[ epk000A3D3900FF-localID255-EPack3PH - Parameter Explorer (Energy) o e == Wwh 0] =
PR : -
Name - | Description | Address] ”v?k,W 10%h [1]
UsEnergyUra Unit of the energy 4154 ‘Wh (0] - 100Wwh [2)
& Input Input to totalize 4152 0.00 kb [3]
& Resal Set the ust counter back to 2eto0 4153 No(0) ~ 10 kw'h [4)
& Hod Hold the output of the counter 4151 No(0) ~ 100 kiw'h [5]
Enerqy User resetable energy 4150 0.00 twh [B]
& AurcScalelnts Autoscale the unit of the energy 4155 Yes(1) ~ 10 Mwh [7] w
pivlsiEnergy Intemnal value of the Energy inWh 4156 0.00
Energy - 7 parameters
Figure 93 Energy configuration page
Parameters
UsrEnergyUnit Allows a scaling units value to be entered for the energy

Input

Reset

Hold

Energy

Autoscale

display. Selectable as “1Wh’, “10Wh’, “100Wh’, “1kWh’,
‘10kwh’, “100kwh’, “1MWh’, “10MWh’, ‘100MWh’ or
“1GWh'.

Shows the instantaneous power input from the measuring
source. Normally wired to the Meas.P output of the block.

1 = Energy counter output goes to zero and immediately
starts accumulating.

0 = Energy counter not reset.

1 = Hold output value. This freezes the output value for the
block at the current value. The input continues to be
totalized, so when the Hold input returns to 0, the output
value is instantaneously updated to the new current value.

0 = output value is not held, and represents the current
accumulated Energy value.

Shows the current value for the selected Energy Counter
block.

No = Use UsrUnit setting.
Yes = Autoscale power value display (Table 4).

Table 4: Scaler values

Power range (Watt-hours) Scaler value
0to 65535 1
65,535 to 65,535,000 1k
65,535,000 to 655,350,000 10k
655,350,000 to 6,553,500,000 100k
6,553,500,000 to 65,535,000,000 1M
65,535,000,000 to 655,350,000,000 10M
655,350,000,000 to 6,553,500,000,000 100M
6,553,500,000,000 upwards 1G
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Resolution

The resolution of the stored energy value varies according to the totalized value, as
shown in Table 5. For example, for stored values between 33,554,432 watt-hours and

67,108,863 watt-hours, the value increases in 4 watt-hour increments.

Table 5: Energy counter resolution

Resolution

Power range (Watt-hours)

Resolution
(Wh)

Power range (Watt-hours)

(Wh)
2048

0to 16,777,215
16,777,216 to 33,554,431
33,554,432 to 67,108,863
67,108,864 to 134,217,727

134,217,728 to 268,435,455
268,435,456 to 536,870,911
536,870,912 to 1,073,741,823
1,073,741,824 to 2,147,483,647
2,147,483,648 to 4,294,967,295
4,294,967,296 to 8,589,934,591
8,5689,934,592 to 17,179,869,183

1

2

4

8
16
32
64
128
256
512
1024

17,179,869,184 to 34,359,738,367
34,359,738,368 to 68,719,476,736
68,719,476,736 to 137,438,953,471
137,438,953,472 to 274,877,906,943
274,877,906,944 to 549,755,813,887
549,755,813,888 to 1,099,511,627,776
1,099,511,627,776 to 2,199,023,255,551
2,199,023,255,552 to 4,398,046,511,103
4,398,046,511,104 to 8,796,093,022,207
8,796,093,022,208 to 17,592,186,044,415

4096
8192
16384
32768
65536
131072
262144
524288
1048576
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Fault Detection Menu

This manages Alarm logging and provides an interface for the General Alarm

Acknowledgement.
EPack.192-168-111-110-502-ID255-EPack - Parameter, Explorer (Faultdet) [=[EI]
1
| Mame | Description | Address| Y alue| Wired From [ |~
& Generaldck Global Acknowledge 3000 Mo [0] | 10.Digital. 2. P
AP Blarmbck Global Acknowledge through 305 Mo (0] =
Arwdslarmn Indicates one or rare alarm i a0 Active [1] =
MetFrocal Ay Metwork, Process Alarm 3002 Inactive (0] =
AnpSpzilm Indization of any spstem alar 3 Active [1] =
Customélarm | Indication of a custom alarm 3014 Active [1] =
& GlobalDis Global Dizable all alarms 3003 Ma[d) =
AlmStatus Global Alarm Status Woaord 3004 1
ShratStatus Strategy Statuz word 3005 259
AlarmStatus1 | Alamn Status Word 1 3008 1
AlarmStatus? | Alamn Status Waord 2 3007 a
GlobalStatus | Global Status Wword O 3008 a
GlobalStatus1 | Global Status wiord 1 3009 a
GlobalStatus2 | Global Status Word 2 3010 512
GlobalStatusa | Glabal Status Wword 3 3011 a
GlobalStatusd | Global Status Wword 4 amaz 145729 b

Faultdet - 16 parameters

Figure 94 Fault detection menu page

Parameters

General Ack

AlarmAck
Any Alarm

NetProcAl
AnySysAlm

Custom Alarm

Global Disable

Performs a global acknowledgement of alarms. Latched
alarms are cleared if their trigger sources are no longer in
an alarm state. Wired by default from Digital input 2.
Enables global alarm acknowledgement from front fascia.
‘Active’ indicates that there is one or more System,
Process or ‘Chop Off alarm active. If the relevant alarms
are enabled, System alarms and Chop Off alarms always
cause the power module to stop firing. Process alarms can
also be configured to prevent firing in ‘Alarm stop’.
Indicates that a process alarm has occurred in the power
network.

Indicates that a systems alarm is active. By default, this is
wired to Custom Alarm, see below.

Indicates that an alarm using rules defined by user, is
active. By default, this is wired to 10 Relay.PV.

(See AlmRelay tab in corresponding function block)

Allows the user to disable/enable all alarms.
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StratStatus

Alarm Status 1(2)

A coded status word giving strategy information as shown

in Table 6.
Table 6: Strategy status

Bit Value Description

0 1 Not firing

1 2 Not synchronising

2 4 Reserved

3 8 Reserved

4 16 Reserved

5 32 Reserved

6 64 Reserved

7 128 Strategy in standby mode
8 256 Strategy in Telemetry mode
9 512 Reserved

10 1024 Reserved

11 2048 Reserved

12 4096 Reserved

13 8192 Reserved

14 16384 | Reserved

15 32768 | Reserved

shown in Table 7.

Table 7: Alarm status word 1

Two 16-bit words containing alarm status information as

Alarm status word 2

Bit | Value Description Bit \ Value Description

0 1 Missing mains 0 1 Closed loop

1 2 Thyristor short circuit 1 2 | Transferactive

2 4 Over temp* 2 4 Limit active

3 | 8 |Dips 3| 8 | Reserved

4 16 Frequency out of range 4 16 Reserved

5 ‘ 32 ‘Total Load Failure 5 ‘ 32 ‘ Reserved

6 64 Chop off 6 64 Reserved

7 128 Partial load failure 7 128 Reserved

8 256 | Parual load unbalance 8 256 Any bit In Global Status U
Y| fig | UNEEYORGSe 7 | fis | ARy BEIR LI8Ba) SIEE:
| 2048 | Pretemp* 11 | 2048 | Any bit in Global Status 3
12 | 4096 |Over current 12 | 4096 | Reserved

13 8192 | Reserved 13 8192 | Reserved

14 | 16384 | Analogue input over C 14 | 16384 | Reserved

15 32768 | External input 15 | 32768 | Reserved

Note: * These alarms not applicable at this release but are reserved for future
development.
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Firing Output Menu

This forms the link between the control strategy and the physical load. This block also
supplies Phase-Angle Ramp (Soft start) and Safety Ramp.

1| Wode IHC (O]

EB <Untitled 2> - Parameter Explorer (FiringOP) [=-= !
— | —Wifvoce Fa L2
ilHe Meod= (3]
| Name | Description | Address Value W
Mode Firing Mode indication 1433[_Mode Bust (1] ¥] ! Fesistive [0
# LoadType Load type configuration. 1432 Resistive (0) » [0]
# LoadCoupling Load coupling configuration 1442 35(0) ~
ULM Unbalanced Load Managem 1444 On(1) ~
V4 SWIRLoadCoolingTime SWIR load cooling time 1445 1s -
& SWIRLoadCoolingThreshold  SWIR Load Cooling threshol 1446 10
SafetyRamp Safety ramp duration 1434 25,00
& SoftStart Soft start duration 1435 0ff (0} » a5 [D] -
& SoftStop Soft stop duration 1436 Off (0] »
DelayedTrgger Delayed Triggering for transfc 1437 60
# Enable Enable of the firing output blc 1441 0 10.Digital. 1.PY 3D [-I ]
&2 In Input of the firing output bloc. 1438 0,00 Modultr.Out
& Palimitin Phase angle input for PA red 1433 100,00 Control.Diag. PAOP

SafetyRampStatus Status of the safety ramp 1440 Ramping (0) ~ \

FiringOP - 14 parameters \b_ 1 R amping (0]
Finished [1]

Figure 95 iTools configuration firing output page

Mode Displays the current firing mode as Intelligent Half Cycle
(IHC), Burst firing, Phase angle firing or No Mode.
Configured in the ‘Modulator’, menu described below.

/\ WARNING
UNINTENDED EQUIPMENT OPERATION

+ At commissioning, ensure correct product configuration.

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

For transformer Load, select XFMR as Load Type (select Yes for Transfo. in
QuickCode). For transformer Load, in burst firing mode, without soft start, adjust
Delayed Triggering (DelayedTrigger) to minimize inrush current.

Load Type Allows the load type to be selected as ‘Resistive’ or
‘Transformer’. For Load type = Resistive, the load must be
connected directly to the power module and only resistive
loads may be so connected. For Load Type = Transformer,

the load is connected to the power module via a
transformer, and may be resistive or reactive.

SWIR Load Cooling Time:
Appears only if Heater Type is SWIR.
0: No dedicated firing strategy is applied on SWIR load
1-max: A Safety ramp is applied at next firing if no power
is applied on SWIR load for more than this amount of time
in ms if Heater Type different from SWIR.
SWIR Load Cooling Threshold:
Appears only if Heater Type is SWIR and SWIR Load
Cooling Time is different from zero.
This is the Firing angle in percent below which SWIR load
is considered unpowered (cold).
This threshold can be adjust between 0 and 25%.
Load Coupling For 3 phase systems, this allows the user to select one of
the following wiring configurations:
3 Star (3S), 3 Delta (3D), 4 Star (4S) or 6 Delta (6D)
Unbalanced Load Management (ULM)
Unbalanced Load Management automatically adjusts the

thyristor firing to avoid any synchronization shift caused by
unbalanced load.
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Note: Only available when Load coupling is 3S or 3D and Load type is Resistive.

"Safety Ramp’ Displays the startup ramp duration, in supply voltage
cycles (0 to 255), to be applied at startup. The ramp is
either a phase angle ramp from zero to the requested
target phase angle or, for Burst Firing, ranges from 0 to
100%, see Figure 96. Safety Ramp is not applicable to
Intelligent Half Cycle (IHC) Mode if Heater Type is different
from SWIR.

Soft Start For Burst Firing only, this is the soft start duration, in supply

voltage cycles, applying a phase angle ramp at the
beginning of each on period (Figure 97).

Soft Stop In Burst Firing, the soft stop duration, in supply voltage
cycles, applying a phase angle ramp at the end of each on
period.

Delayed Trigger Appears only if Mode = Burst, Soft Start = Off, and Load
Type = TxFormer. Delayed Trigger specifies the triggering
delay, in phase angle, when delivering power into a
transformer load. Used to minimize inrush current. the
value is configurable between 0 and 90 degrees inclusive

(Figure 98).

Enable Enables/disables firing. Must be wired to a non-zero value
to enable firing (typically a digital input).

In Displays the input power demand value that the power
module is to deliver.

PA Limit Phase angle limit. This is a phase angle reduction factor

used in Burst Firing. If lower than 100% the power module
will deliver a burst of phase angle firing. Used, typically, to
perform threshold current limiting in Burst Firing.

Ramp Status Displays the safety ramp status as ‘Ramping’ or ‘Finished’.

Examples

Safety Ramps, Soft Start and Delayed Trigger, firing types

Safety (Magnetisation) Ramp

_ Safety Ramp (10 cycles) _ (4 cycles)
Output
voltage
Output
voltage Line ——
Line l_/' supply Delayed trigger angle
supply
Resistive load Inductive load

Figure 96 Safety ramp (burst firing) examples

Soft start = 2
-

Output
voltage

Line ——¥
supply

Figure 97 Soft start example
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a— High currenttransient

_ Load voltage

\ wil Load current

ot

ol

Switch at zero volts

«4— Loadvoltage
P \&* Load current

wt

=l

¢

Switch at zero current
b = Delayed Trigger angle

Figure 98 Delayed trigger definition

Note: Waveforms have been idealized for clarity.

/\ WARNING

equipment damage.

UNINTENDED EQUIPMENT OPERATION
+ At commissioning, ensure correct product configuration.

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

For transformer Load, select XFMR as Load Type (select Yes for Transfo. in
QuickCode). For transformer Load, in burst firing mode, without soft start, adjust
Delayed Triggering (DelayedTrigger) to minimize inrush current.
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Unbalanced Load Management (ULM)

0 sov/ B sooy @ sov/ @ 500V o 00s 50008/ Trigd TTL

NN

0 sov/ B sovs @ S00/ [ 5009/  00s 50008/ Trigd £ TTL

Edge Trigger Menu Edge Trigger Menu
42 Source - Slope 2 -
i i J ) Saﬁlcr'ce J Sh}pe J

Figure 99 Waveforms; balanced load left, unbalanced load right (ULM off)

v/ @ Gons @ G00/ @ 500V, o 00s 50004/ Trigd £ [ TTL

! ! !/ Phase 1 (L1), yellow)

___— Phase 2 (L2), green)

g/ o

Edge Trigger Manu
+3 Source +«  Elope
u]i} L3

Thyristor gates

Figure 100 Waveform, unbalanced load (L3 load open circuit), ULM option on,
automatically balances thyristor gates and remaining phases 1 and 2.

166 HA033541 Issue 03



EPack

Configuration using iTools

Input/Output (I0) Configuration

This area of configuration allows the user to configure the analog and digital inputs
and to view the status of the Relay output. The configuration is separated into the
following areas:

* "Analog Input configuration" on page 167.
* "Digital Input configuration" on page 170.

* "Relay status" on page 171.

#2 EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... (= |[B)[X]
= -

AnaloglP | Digital | Relay

| Mame | Description | Address| Yalue|

10_AnaloglP - 7 sublistz. 0 parameters
——

Figure 101 Top level IO menu
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Analog Input configuration

The configuration for the analog input is divided into a number of areas:

Ai Main,
AlmDis,
AlmDet,
AlmSig,
AlmLat,
AlmAck,
AlmStop
AlmRelay
Ai Main
BB EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer I0.Ana...| = || & |[ &2 |
-+ @ |
. Walue
Main | simDis | AmDet | AimSig | aimLat [ Alméck | AmStop | AlmFielay| Yaltstol [ (0]
| Mame | Description | Address| " alue| wired From | WoltsOrol0 [0] k
& Type Specify the input type 1976 VoltsOta10[0) ~ | WaltzTta5 (1)
&7 Offzetlow Low input range for scaling 15981 0.00 Walts2tal0 [2]
47 RangeHigh High input range for scaling t 1977 100.00 Woltzlbo5 [3)
&7 RangeLow Low input range for scaling b 1978 0.00 md0ta20 [4)
P Process variable 1580 0.00 4t [5]
Measyal Meazured value 1573 -0.01
10.AnaloglP.Main - b parameters

Figure 102 iTools analog input page

Parameters

Type Allows the type of input to be set as one of: 0 to 10V, 1 to
5V, 2to 10V, 0 to 5V, 0 to 20mA, 4 to 20mA. For pinout
details, see Figure 14.

OffsetLow An offset, which is used to adjust measured value. The
parameter value can be set from -1 to 1 in electrical units
(depending on input type) and is added to MeasVal. This
can be used to compensate for any accuracy issues or
electrical noise on the analog input.

RangeHigh High range of input for scaling from measurement units to
process units. PV is clipped to range high if input goes over
range.

RangelLow Low range of input for scaling from measurement units to

process units. PV is clipped to range low if input goes
under range.

PV The scaled value in process units. Clipped to the Range
High or Range Low value if the signal goes over range or
under range respectively.

MeasVal The value at the instrument terminals, including the
OffsetLow parameter value in electrical units.
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AlmDis

AlmDet

AlmSig

AlmLat

AlmAck

Allows the user to enable or disable alarms individually.

Example

Figure 103 shows an iTools page for Almdis. Pages for the other AIm parameters are
similar.

= EPack.192-168-111-110-502-ID255-EPack - Parameter Ex... [= |[B][X]
& - =\
Main | AlmDis | AlmDet || AlmSig | AlmLat | Almack || AlmStop || AlmPrelay

| Name | Description | Address| ‘alue|

A OverCurent Process alarm: Ower Current 1981 Enable (0] ~

10_AnaloglP AlmDis - 1 parameter

Figure 103 AImDis example

Indicates whether each individual alarm has been detected and is currently active.
This alarm becomes active if the input current goes higher than 25mA, in this case
the Analog Input type is automatically switched to 0-10V to avoid damage.

Signals that an alarm has occurred, and whether or not it is a latched. If the user
wishes to assign an alarm to for example a relay then the appropriate signaling
parameter should be wired.

Allows each individual alarm to be configured as latching, the latched state is shown
in the alarm signaling parameter.

Allows each individual alarm to be acknowledged. On an alarm being acknowledged
the related signaling parameter (Almsig) is cleared. If the alarm is still active as
shown by the detection parameter (Almdet) the alarm may not be acknowledged. The
acknowledge parameters automatically clear after being written.
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AlmStop

Allows each individual alarm type to be configured to stop the power channel firing.
ALMSTORP is activated by the signaling parameter (Almsig) and may be latching or
not according to the AlmLat setting for the alarm.

AlmRelay

Causes the relay to be controlled by this alarm

Note: When utilizing Almrelay function ensure FaultDet/CustomAlarm parameter
remains wired to 10.Relay/PV.
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Digital Input configuration

This allows the user to configure each of the digital inputs.

[EH epk000A3D3900FF-local ID255-EPack-PH - Parameter Explorer (10.Digital)

10.Digital.1 - 5 parameters

oy E]I%J Ve
(P = G o 2 IpVolts (0) ~
1 ] Y

| Name | Desciipti | Address| Value|Wired— | 2 g;C:g\lfact [1]2
& Type Specify the digital 10 type 1912 TpContact (1] ~ 1 9p1tvuuser
& Invert Invert the sense of the digital 10 1913 No(0) ~

' Process variable 1815 0

MeasVal Measured value 1914 0

10VuserStat Status of 10V user 1817 Good (0) ~ Good [U] -

Good [0

Figure 104 iTools Digital Input configuration page, (digital input 2 displayed)

Parameters

Type

Invert

PV

MeasVal

10VuserStat

Select to configure the Logic Input type:

0 = IpVolts.

1 = IpContact.

2 = Op10Vuser.

For pinout details, see Figure 14.

Sets the inversion status to ‘No’ or ‘Yes'.

When set to ‘No’, there is no inversion (e.g. if MeasVal = 0
then PV = 0).

When set to ‘Yes’, an inversion takes place (e.g. if
MeasVal = 0 then PV = 1)

The current state of the input, after any inversion has been
applied.

For inputs, this shows the value measured at the
instrument terminals, in electrical units.

Displays the 10V user output status;

Good (0) = No issue can deliver 10V

Bad (1) = No 10V output, possible short circuit or
excessive current requirement.

Example: The 10V user output would typically be used to
connect a potentiometer located on a cabinet’s front
fascia, which would be used to adjust setpoint values via
analog input.

Note: The 10V user output is available using digital input 2.
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Relay status

£ EPack.192-168-111-10-502-1D255-EPack - Parameter Ex... [2 |[B][X]

&
[ Wame | Description | Address| Walug|
7 Process Yariable 2138 1
Measyal Measured value 2139 a

I0.Relay - 2 parameters

Figure 105 iTools relay status page

Parameters
PV This shows the status of the input to the relay as either ‘On’
(True) or ‘Off’ (False).
Meas Val Shows the current state of the relay coil. 1 = energized;

0 = de-energized, where ‘energized’ is ‘off and
‘de-energized’ is ‘on’.

For pinout details, see Figure 14. For specification, see
Relay Specification (page 261).

172 HA033541 Issue 03



EPack Configuration using iTools

Instrument Configuration Menu

Instrument configuration is divided into the following sections:

* "Instrument Display configuration" on page 172

¢ "Instrument Hardware configuration" on page 173
* "Instrument options" on page 174

® "Scaling Factor" on page 175

B8 epk000AED3900FF-lacal [D255-EPack PH - Parameter Explarer (nstrurnent) =n Nl <
- - | | B
Display | Chaing I Configuration I Options I ScalingF actor
| Mame | Description | Address| Yalue| wired From |
&7 Language Selected Language R030 English 1] ~
SernalMo Serial Mumber 5031 123456
& Deviame The device name to appear on the displa h032 EPack3PH
A7 Labell The first label name to appear on the disp R036 Wavg
A7 Labell The zecond label name to appear on the h038 SP
&7 ParamMB Modbus Address of first Parameter R040 279
Pararn1MB Modbus Address of second Parameter 5041 1065
Instrument_Display - 7 parameters

Figure 106 Top level instrument configuration page

Instrument Display configuration

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... (= |[B)[X]
_W

| Wame | Description | Address| Yalue| — 1| French [2]
& Language Selected Language 5028] English [1] v/ 1 Ge_lman (4]
Serialto Setial Nurmber 5029 1 i lealian [8)
& Devlame Dievice name show on the of 5030 EPack i Spanish [1E]
A& Lahbeld Laheld 5034 LY
A Labell Labell 5036 SF
& ParamiMB ParamOMB modbus address 5038 256
A& PaamiME Param1tB modbus addreszs 5033 1497
Instrument_Dizplay - 7 parameters

Figure 107 Instrument display configuration page

Parameters
Language Select required language for subsequent displays.
Serial No Read only. Displays the factory-set Serial number of the
unit.
Dev Name The device name as it appears at the user display.
Label 0(1) The text that appears on the home page for the two

parameters defined by the addresses listed in Param0 and
Param1. User-definable 3 characters (maximum).

ParamO(1)MB This is the Modbus address of the first (second) parameter
to be displayed in the home screen of the instrument.
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Instrument Hardware configuration

The current hardware configuration.

B (== =]
& v - | | |
Display Chains Configuration  QOptions  ScalingFactor
_ [ Name [ Description [ Address] Value | wired From l
NetType The type of network to be us iFg | 3PH) ¥
& PowerType Power Module type 5076 Type_B34 (1]
& TimeRes Sets resolution of time param 5075 10thSecs (0]
& Backlight_Dimm Display Backlight Dimming 5074 Yes(1)
DisplaylD Display |dentifier 5072 0
Software Software version of the produ 5077 V5.02
EIPSoftware  Software version of the Ethet 5081 V1.1
PNSoftware Software version of the Profir 5085 V1.0
Hw/version Hw! version of the product 108 0
t.Config -9p
Figure 108 Instrument configuration
Parameters
Net Type Network type. This is set at the factory and cannot be
changed by the user.
0 = 3 phase
1 = Single phase
2 =2 phase
Power Type This is set at the factory and cannot be changed by the
user,
(0=32A,1=63A,2=100A, 3 =125A)
Timer Res Resolution of time parameters

Backlight_Dimming

PsuType

DisplaylD

Software
HWversion

0 = 10ths of seconds (100ms); 1 = 10ths of minutes (6
seconds)

Option to control the display’s backlight by switching
dimming on to reduce power consumption:
0 = No (deactivate dimming)

1 = Yes (activates dimming)
Power Supply rating Voltage

0 =24V

1 =500V

Displays details of the manufacturer display (screen) type:
0 = Tianma

1 = Densitron

2 = Jinghua

Software version of the product.

Displays product hardware version set at factory
(read-only parameter).
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Instrument options

B epk000ASDIY00FF-local ID255-EPack PH - Parameter Explorer (Instrument)
- - ma
| Dizplay I Chaing I Eonfiguration| Options | ScalingF actor

(=[O el
&

Instrument_Options - 5 parameters

| Mame | Description | Address| Walue| wired From
Seralo Serial Mumber 5101 123456
Software Software version of the product R102 E5.55
&7 Paszcoded Paszs Code for Features Secure Word 1 R038 HHHEH
&7 Paszcode? Paszs Code for Features Secure Word 2 h033 NN
Pazscoded Pazs Code for Features Secure wWord 3 5100 KHHHK
] 1 ¢

Figure 109 Instrument configuration page

Parameters

SerialNo The instrument serial number.

Software The version of software running on this instrument
Passcode1 (2)(3) Pass Code for 'Features Secure Word’ 1(2)(3).
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Scaling Factor

Allows scaling factors to be entered for a number of parameters. In iTools, the scaling
factors are arranged in ‘tabs’ of which, for the sake of clarity, this document depicts
only one (SetProv).

These scaling factors are applied in Modbus transactions when access to relevant
parameters is made using low range address (i.e. not the IEEE region), and also by
default on parameters defined in I/O gateway for cyclic exchange in Profinet and
EthernetIP. See Fieldbus Gateway section for configuration.

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [Z |[B][X]
=

= v =
10 Math2 | Network | Contral | SetProv | Faultdet | Energy | Modultr | FiringOP | Instum €
[ Wame | Description | Address| Walue|

Instrument ScalingFactor.10 - 1 sublist, D parameters

Figure 110 Scaling factor top level menu.

SetProv Example

& EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B][X]
_W

& - -
0 Math2 | Metwork | Control | SetProv | Faultdet | Energy | Modultr || FiringOP | Instum € *
| Wame | Description | Address| Value|
& Local5P Scaling Factor: Local setpoir 28845] A0 (2] =— ||
& Remate Scaling Factor: Remate setpn 28851 «100(2) =
& Limit Scaling Factor: Setpoint limit 28852 «100(2) =
& workingsP Scaling Factor: Warkingora 28846 S00(2) =
& RampRate Scaling Factor: Ramp rate fo, 25848 w1 [0] =
& HiRange Scaling Factor: High range o 28854 S00(2) =
& EngworkingSP | Scaling Factor: Working Setp 28856 100 (2) =
Instrument_ S calingFactor.SetProv - 7 parameters

In the above example it can be seen that all the Set point provider parameters are
scaled x100, except for Ramp Rate which is not scaled (i.e. the scaling factor = 1). As
can also be seen, the scaling factors available are x1, x10, x100, x1000, +10, +100,
+1000.

If the LocalSP, for example, has a scaling factor of x100, as above, then a value of
say 5000 means in fact that the real value is 50.00.

Notes:

1. The above example shows the default scaling formats set - they are User
configurable.

2. Values are rounded up/down.
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IP Monitor Configuration

i£2 EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [= |[B)[X]

This monitors a wired parameter and records its maximum value, minimum value and
the cumulative time that its value spends above a configurable threshold. An alarm
can be set up to become active when the time-over-threshold exceeds a further

threshold.

TimeAbove (read-only)

Curreht Value 0

1 5 5 4 M e W alue B b0 |m|(0 |50 ms
Com— e e o [ Coroel ] [_eor ]
tdax M aximum value 13 0.00
tdin Minimum wvalue 3114 0.00

& Thieshold Timer Threshold Walue 3110 'I.DV
Dapstibove Days Abowe Threshold EINE 0
Timebbove | Time in Hours Above Thiesh 3115 0- AlarmTime

§ i::;z?i:f: i:::ﬂ ::2: grl;::;lle;bs?;Tdth 31::? 0 --D Current Walue Th 13m 12z 100ms

L 1 i S N N
InStatuz |nput Status 320 Good (0] -

IPMonitor.1 - 12 parameters [ Ok l ’ Cancel ] [ Apply

Figure 111 iTools input monitor page (IPMon1)
Para
meter _ _ _
In The parameter to be monitored. Normally wired (using
S iTools) to a parameter, but a numeric entry can be made
for testing purposes.

Max The maximum value reached by the parameter since last
reset.

Min The minimum value reached by the parameter since last
reset.

Threshold This value acts as a trigger for the ‘Time Above’
measurement.

Days above Shows how many complete days the parameter value has
spent above the Threshold value (continuously or
intermittently) since last reset. The ‘Time Above’ value
should be added to ‘Days Above’ in order to find the total
time.

Time Above Shows how many hours, minutes and tenths of minutes
that the parameter value has spent above the threshold
value (continuously or intermittently) since last reset, or
since the last complete day. (once the value exceeds
23:59.9, the ‘Days Above’ value is incremented and ‘Time
Aboveis reset to 00:00.0.) The ‘Time Above’ value should
be added to ‘Days Above’ in order to find the total time.

Alarm Days Together with ‘Alarm Time’ this defines a ‘total time above
threshold’ value, which, when exceeded, sets the Alarm
out parameter ‘On’.

Alarm Time See ‘Alarm Days’ above.

Reset Resetting causes the Max. and Min. values to be set to the
current value, sets the ‘Days Above’ value to zero, and the
‘Time Above’ value to 00:00.0.

Status Shows the status of the input parameter as either ‘Good’

or ‘Bad’.
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Lgc2 (Two Input Logic Operator) Menu

This logic operator block provides a number of two-input logic operations. The output
is always a ‘Boolean’ (logic 0 or 1) no matter whether the inputs are analog or digital.
For analog inputs, any value below 0.5 is deemed to be logic 0 (off). A value equal to
or greater than 0.5 is treated as a logic 1 (on).

Either input can be ‘inverted’ as a part of the configuration (that is, a high input is
treated as a low input and vice-versa.)

| CFF (]
~
- [&ND (1]
[ epk000ABD3900FF-localID255-EPack PH - Parameter Explorer (Lgc2) RS )| OR [2]
R [T #40R (3]
e e w W {LaTCH [4)
Vo2 Ja Js s [s Jz Js | 1EQuaL 5)
| Name | Description | Address| Value Wired | JMOTEGUAL [E)
Oper Logic Operation 3930 | GREATERTHAN [7]

2 Inl Input Value 1 3931 0.00 {LESSTHAN [8)

& In2 Input Value 2 3932 0.00 ! GREATEREQUAL [9)
FallbackType Fallback Condition 3933 FALSEBAD (0) ~ LESSEQUAL [10) o =
Invert Sense of Input Value 3934 None (0) —_— | ]

Out The Result 3935 0ff (0) ~ \
Status Output Status 3936 Good (0) ~ -
Hysteresis Hysteresis 3937 0.00
S, one (U)
f] Mone (0]
Lgc2.1 - 8 parameters 5| Inpurl (1]
7| Input2 [2]

Figure 112 Lgc2 page (Lgc2 1)

Lgc2

Parameters . .
Allows the user to select a logic operation for the block.
The descriptions below assume neither input is inverted.
High = 1 or on; Low = 0 or off.

Off No logic operation selected.

AND Out is high if both inputs high, otherwise Out is low.

OR Out is high if either or both inputs high, otherwise
Outis low.

XOR Output high if either (but not both) inputs high. Low
if neither or both inputs are high.

Latch If In2 low, Out latches next transition of In1. Value

remains latched until In2 goes low, when Out = In1
(see figure 113).

Equal Out high if both inputs are equal, otherwise output is
low.

Not Equal  Out is high if inputs are unequal. Out is low if inputs
are equal.

Greater than

Outis high if In1 value greater than In2 value, other-
wise Out is low.

Less than Outis high if In1 value less than In2 value, otherwise
Out is low.

GreaterEqual

Outis high if In1 value is equal to or greater than In2
value, otherwise Out is low.

LessEqual Outis high if In1 value is less than or equal to In2
value, otherwise Out is low.

In1 If wired, shows the value of In1; if not, allows the user to
enter a value.
In2 If wired, shows the value of In2; if not, allows the user to

enter a value.
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Fallback type Allows a fallback type to be selected. This defines the
output value and status displays if the status of one or both
inputs is ‘bad’.

FalseBadOutput value displays ‘False’ ; Status displays
‘Bad’

TrueBadOutput value displays ‘True’ ; Status displays
‘Bad’

FalseGoodOutput value displays ‘False’ ; Status displays
‘Good’

TrueGoodOutput value displays ‘True’ ; Status displays
‘Good.

Invert Allows none, either or both inputs to be inverted.

Out Shows the current output value

Status Shows the status of the output (‘Good’ or ‘Bad’).

Hysteresis For comparison operators only (e.g. Greater than) this
allows a hysteresis value to be entered. For example, if the
operator is ‘Greater than’ and hysteresis is H, then the
output goes high when In1 exceeds In2, and remains high
until In1 falls to a value less than (In2 - H). Not applicable
to the ‘Equal’ function.

Out In1 > (In2-H) In1 > (In2-H) |_
Il’ﬂr | |
" RN E—
W\

Hysteresis™

Figure 113 Hysteresis

-

X
v v
In1 J
o/p latches first o/p follows o/p latches first | o/pfollows| o/p latchesfirst
transition of In1 In1 transition of In1 In1 transition of In1
In2
OutJ

When In2 goes low, Out follows the next positive or negative transition of In1 (points
‘X") and latches at this value until In2 goes high. When In2 is high, Out follows In1.

Figure 114 Latch operation
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Lgc8 (Eight-input Logic Operator) Configuration

This allows between two and eight inputs to be combined using an AND, OR or
Exclusive OR (EXOR) logic function. The inputs may be individually inverted, and the
output can also be inverted, thus allowing the full range of logic functions to be

implemented.

“«> = v

[ alals

-
S ¢pk000A3D3900FF-localID255-EPack-PH - Parameter Explorer (Lgc8) =8 |Hc]
s

[s__[s

i [Name

Description

| Address| Value| Wired From |

Oper
‘ # Numin
# Ininvert
# Oulinvert
&£ Inl
|2 n2
In3
Ind
InS
In§
In7
In8
Out

|
|| Lge8.1 - 13 parameters

Opetation
Nurmber of Inputs
Inven Selected Inputs
Invent the Output
Input 1 Value
Input 2 Value
Input 3Value
Input 4 Value
Input 5 Value
Input 6 Value
Input 7 Value
Input 8 Value
Output Value

3740) OFF (0] +]
3742 2
3741 0
3752 No (0) ~
3743 01f (0) ~
3744 0if (0) ~ (| STATUS (41
3745 0if (0) ~
3746 01f (0) ~
3747 01f (0) ~
3748 01f (0) ~
3743 01f (0) ~
3750 0if (0) ~
3751 0

Para

meter
Oper

Numin

Ininvert

Out Inve

In1

Figure 115 Lgc8 configuration page

Allows selection of AND, OR or Exclusive OR functions (or
OFF).

AND = output is high only if all inputs are high
OR = output is high if any or all inputs are high
XOR = output s high if an odd number of inputs are high, and low

if an even number of inputs are high. Logically, a
cascaded XOR function: (((((((IN1 @In2) @In 3) @
In4)....@2In 8)

Status = Bit to bit OR of the inputs concatenated into a word.

rt

In2 onwards

Out

Set the number of inputs to between two and eight
inclusive. This number defines how many invert keys
appear in ‘Invert’, and how many Input value pages
appear.

Allows the user to invert individual inputs prior to operation.
This is a status word with one bit per input, the left-hand bit

inverts input 1. When configuring over comms, the invert
parameter is interpreted as a bitfield where:

0x1 - input 1
0x2 - input 2
0x3 - input 3
0x4 - input 4
0x5 - input 5
0x6 - input 6
Ox7 - input 7
0x8 - input 8
No = normal output; ‘Yes’ means that the output is

inverted, allowing NAND and NOR functions to be
implemented.

The state (on or off) of the first input
The state of the remaining inputs
The Output value of the function (i.e. On or Off)
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LGC8 schematic
™~
e Invert 1(x01) {
e Invert 2 (x02) {
e Invert 4 (x04) b
Input 4 j
Invert 8 (x08) — % Output
e Invert 16 (x10) { Outinvert
lnpuwmverwz (x20) {
lnPUt7Invert64 (x40) {
et Invert 128 *80) b

Figure 116 LGC8 Schematic
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Invert input decoding table

The inversion status can be encoded/decoded using the following table.

A EEEEEEEEEEE LR LR R E R LR R T T R R R L R LR R R
%111ll11122222222222222222222222222222222222222222222222222222222
X O ANNINO~O0NCMUAH MO ANNI OO0 MNMOAHEOANMNINOEONLMOAEHNEOANMIOOSOONLMOA M [
%CCCCCCCCCCCCCCCCDDDDDDDDDDDDDDDDEEEEEEEEEEEEEEEEFFFFFFFFFFFFFFFF
lNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlN1N1N1N1N1N1N1N1N1N1N1N1
2NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22
3NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333

t4NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444NNNNNNNNA.A.A.A.A.A_A.4

m5NNNNNNNNNNNNNNNN5555555555555555NNNNNNNNNNNNNNNN5555555555555555

T O FBEEZRZEEZ A EE R A ZE R LA Z R AL ZEZZLZZEZ AL ZZZO0O00000000000VO0VVVVVOVVVOVVYVOVVYLL
A e e e i ol e il ol ol ol e e i al ol ol ol e e S aadal al al ol ol o
888888888888888888%888888888888888888888888888888888888888888888
cmwwﬂnm%%%wmwwuuuMw%%%wmmwmm%%mwwmmmwwﬁ%m%@munnuwmwwwmmw%mw%m%w%m
%11111111111111111 A A A AAAA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
[l sE5E258908R 0 85R35R0RKE2 022553292204 %RANRARRRERAARAH
o
1NlNlNlNlNlNlNlNlN Z ZHZAZHHZ2 1212121202122 2212212212221 2d2+
2NN22NN22NN22NN22N N ZZANANZZNNZZANNZZNNZZANNZZNNZZANNZZNNZZNANNZZNNZZNN
3NNNN3333NNNN3333N = MNMMNMMNZZZ2ZMMNMNMNZZZ2Z2M00N0MNMZZZ2Z200N00MZZ2Z2Z200N00MNZZ2Z220000M

m4NNNNNNNN44444444N 2 Z 2 Z 2SI I E 2 222 ZZZ 222 22T @

WSNNNNNNNNNNNNNNNNS DYV ZZZZZ2Z2Z2Z22 222 ZZZZNDINNLWNLOLWNLNLINLINOLINOLINOLNOLNLN0LN0 LN

IGNNNNNNNNNNNNNNNNN ZAZZZZZZZZZZZZOO0O0OO000000OVLVLOVVVVVVVVVLVLVLVLVVVOVOOOLYLLY
R e R B R R R R R R R R R R R R R R R
oo | O 0 00 00 G0 00 G0 0O G0 00 G0 00 G0 00 G0 00 GO 0\ D L0 GO 00 G0 00 G0 O E0 0 €0 00 G0 0 G0 O €0 00 GO O GO 0 GO 0 €O 0 GO 0 €O 0 GO 0 CO 0 GO €0 €O 00 OO O OO 00 0O 0 O O
c456789012345678901234567890123456789%MW%M%%W%%NMHBMHMNBN%HHBM%%W
%6666667777777777888888888899999999991111111111111111111111111111
Dvw%123456789ABCDEF0123456789ABCDEFOl23456789ABCDEF0123456789ABCDEF
I IS OOOOOOODOOOOOOOONOOOOVOVVVOVOVOVOLOVOVOSNSSSS S
lNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlNlN1
2NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22
3NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333

m4NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444

m._bNNNNNNNNNNNNNNNN5555555555555555NNNNNNNNNNNNNNNN5555555555555555
16NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN66666666666666666666666666666666
e e ata aaad a al al al al  aata al al il al i o N e et il
| PR R R R R AR R R AR AR AR R R A AR R A LA R A A AR R A AR Z R AR R R AR R R A AR R LA AR R R AR R ZAZAZZAAZZ A
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avw0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF
HOOOOOOOOOOOOOOOO111111111111111122222222222222223333333333333333
1NlNlNlN1N1N1N1N1N1NlNlN1N1N1N1N1NlNlNlNlN1N1N1N1N1N1N1N1N1N1N1N1
2NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22
MHBFEEZMNMMOMZZZZM00MNMZZZ2Z200M0MZZ2Z22000MZ222000MZ2222000MZ22200002222000 0
m4NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444
m5NNNNNNNNNNNNNNNN5555555555555555NNNNNNNNNNNNNNNN5555555555555555
O PR EZZZZZZZZZZZZZZZZZZZZ2Z2ZZ2Z2ZZ2Z2Z2Z29000000000000VVVLVVLVLVVVVLVOVVVLOVLVYYY VO
R R = e R R A R R G A R
8NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Example: Decimal 146 means that inputs 8, 5 and 2 are inverted.
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LIN16 Input Linearization

The Lin16 function block converts an input signal into an output PV using a series of
up to 15 straight lines to characterize the conversion.

The function block provides the following behaviour.

1.

The Input values must be monotonic and constantly rising.

2. To convert the MV to the PV, the algorithm will search the table of inputs until the
matching segment is found. Once found, the points either side will be used to
interpolate the output value.

3. If during the search, a point is found which is not above the previous (below for
inverted) then the search will be terminated and the segment taken from the last
good point to the extreme (In Hi-Out Hi) see following diagram.

Out Hi )
o -
- -
Terminated
\ search
1 \
Output 1 (to 14) \
! \ Ignored data
‘n points
\
\
\
Out Lo | ‘\_‘_\ L i.:':e
InLo Input 1( to 14) In Hi
Figure 117 Linearization Example

1. If the input value is outside the q . @
translated range then the output ~ OutLow
status will indicate Bad, and the |
value will be limited to the |
nearest output limit. I

2. The units and resolution Note- i
parameters will be used for the Out Low > I .

; Out High | irst non- =
output Yalues. Thg |npyt values I monatonic \gnored data
resolution and units will be | data point points
specified by the source of the I /
wire. I o 00o0

| .
3. Ifthe 'Out Low' is higher than the ! o Jerminated
| ~ searcl
'Out High' then the translation will ) I ~
OutHigh 44— g
be inverted HHe T \?
InTow " In High °
Figure 118 How an Inverted Curve will Terminate its search when it detects
non-monatonic data

Notes:

1. The linearization block works on rising inputs/rising outputs or rising inputs/falling
outputs. It is not suitable for outputs which rise and fall on the same curve.

2. Input Lo/Output Lo and Input Hi/Output Hi are entered first to define the low and

high points of the curve. It is not necessary to define all 15 intermediate points if
the accuracy is not required. Points not defined will be ignored and a straight line
fit will apply between the last point defined and the Input Hi/Output Hi point. If the
input source has a bad status (sensor break, or over-range) then the output value
will also have a bad status.
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Compensation for Sensor Non-Linearities

The custom linearization feature can also be used to compensate for inaccuracies in
the sensor or measurement system. The intermediate points are, therefore, available
in Operator or Engineer mode so that known discontinuities in the curve can be
calibrated out. The diagram below shows an example of the type of discontinuity
which can occur in the linearization of a temperature sensor.

Output Hi
eg 1000°C
Cal Point 6
T Cal Point 5
Output 1(to 14) CalPoint4
| CalPoint 3
Cal Point 2
% Input 1 (to 14) —»
OutputlLo
eg0°C
Input Lo eg 0°C Input Hi eg 1000°C

Figure 119 Compensation for Sensor Discontinuities

The calibration of the sensor uses the same procedure as described above. Adjust
the output (displayed) value against the corresponding input value to compensate for
any inaccuracies in the standard linearization of the sensor.
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Input Linearization Parameters

C F K TemoiM |z

W

mmHao 71 %

nsi (8 -
Bar (91

mBar 101 =
FercentBH M1 |=
Farcentil12i
G 13

inG 14

intyhyy' (151 i
Ohms (181 -
P3G 17
PercentO2 181
PR 1131
PercentCO2 1200 | =
PercentCark 21
PercentPersec (2
BelTemperatyre ( ~
FelTemperatura 1
YWacuum 241
Secs (251
ins (261
Hours (271
WA (280
Zi29

Hz (30

4 [m

ClipBad (10
ClinGood (M
FallBad ()

FallGood (3
UpScaleBad (4
DownScaleBad (€

Ci—
BAD M

[Name [Description [ Address] “alue[Wired From |
Units Units of the Linearised Output 4251 MNone [0)
Fesolution Fesolution of the Linearised COutg 4252 =

4 Input Measurerment to Linearise 4253 0.00
FalbackType Fallback Type 4287 ClipBad (0) -
# Fallbackvalue  Fallback Value 4288 0.00
Out Linearisation Fesult 4254 0.on
InLowLirnit Inpput Lo Limit 4255 0.00
OutloweLirnit Output Low Limit 4256 0.00
InHighLimit Input High Limit 4285 0.00
CutHighLimit Cutput High Limit 4286 0.o0
#In1 Input Point 1 4257 0.00
& outl Cutput Paint 1 4258 nan
&£ In2 Input Point 2 42548 0.00
& outz Cutput Faint 2 4260 0.0
#In3 Input Point 3 4261 0.00
& outd Cutput Paint 3 4262 nan
& Ind Input Point 4 4263 0.00
& outd Cutput Faint 4 4264 0.0
#In5 Input Point 5 4265 0.00
& Outs Cutput Paint & 4266 nan
&£ Ink Input Point & 4267 0.00
# Outh Cutput Faint 6 4268 0.0
#In7 Input Point 7 4269 0.00
& out? Cutput Paint 7 4270 nan
& Ind Input Point § 4271 0.00
& outa Cutput Faint 8 4272 0.0
#In3 Input Point 9 4273 0.00
& ourd Cutput Paint 9 4274 nan
&£ In0 Input Point 10 4275 0.00
# outn Output Point 10 4276 0.00
#In11 Input Point 11 4277 0.00
& outli Output Paint 11 4278 0.00
& In2 Input Point 12 4274 0.00
# oz Output Point 12 4280 0.00
#In13 Input Point 13 4281 0.00
# o3 Output Paoint 13 4282 0.00
& Inl4 Input Point 14 4283 0.00
# outl4 Output Point 14 4284 0.00
Status Status of The Block 4250 Good (0) ~
Lin16 - 39 parameters

Units
Resolution
In

FallbackType

Fallback Value

Out
InLowLimit
OutLowLimit
InHighLimit
OutHighLimit
In1

Out1

In14

Out14

Status

Units of the linearized output.
Resolution of the output value

Input measurement to linearise between InLowLimit and
InHighLimit. Wire to the source for the custom

linearization.
Fallback Type

The fallback strategy will come into effect if the status of
the input value is bad or if the input value is outside the
range of input high scale and input low scale.

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 in the event of a fallback type being

indicated.

Result of the linearization
Adjust to the low input value
Adjust to correspond to the low input value
Adjust to the high input value
Adjust to correspond to the high input value
Adjust to the first break point
Adjust to correspond to input 1
Adjust to the last break point
Adjust to correspond to input 14
Status of the block. A value of zero indicates a healthy

conversion.

The 16 point linearization does not require all 16 points to be used. If fewer points are
required, then the curve can be terminated by setting the first unwanted value to be
less than the previous point.

Conversely if the curve is a continuously decreasing one, then it may be terminated
by setting the first unwanted point above the previous one.
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Math2 Menu

This feature allows a range of two-input mathematical functions to be performed. The
available functions are listed below.

Math2 Parameters

Q0] 7
/ Add (1)
(f Sub (2 Haone (0]
[ epk000A8D3900FF-localID255-EPack_PH - Parameter Explorer (Math2) [fol-@] Ml [[3]]
> v @@ D [41 C_F_K_Temp(1]
1 2 AbsDif [5) V2
v o2 3 Ja [s Js [z s SeMa v [3)
| Name | Description | Address| Value| \Wited | n (7] Al4)
Oper Operation 3454 0ff (0] ~ / HotSwap [5) mé (5]
& In1Mul Input 1 Scale 3450 1.00 SmpHId[3) PH [B]
&£ In2Mul Input 2 Scale 3452 1.00/ Fower [10) mnHg [7]
4 Units Output Units 3461 None (0) ~ Sait[11] psi (8]
/ Resolution Output Resolution 3460 X(0) ~ Loa[12) Bar (9]
# LowLimi Output Low Limit 3457 -1000000.00 Ln[13] mBar (10]
/ HighLimit Output High Limit 3456 1000000.00 Exp[14] PercentRH [11)
/ Falback Fallback strategy 3462  ClipBad(0) ~ 10_x[19] Percent [12)
/# FallbackVal Fallback Value 3455 0.00 Sel (57) G (13
Select Select Between Input 1 and Input 2. 3463 Input1 (0) ~ inwG [14)
& Inl Input 1 Value 3451 0.00 int [15]
& In2 Input 2 Value 3453 0.00 # 0] Ohms [16]
Out Output Value 3459 0.00 PSIG [17)
Status Status 3458 Good (0) ~ PercentD2 (18]
PPM [19)
Math2.1 - 14 parameters EE:E:::ESFI: [é?]]
PercentPearSec [22)
FielTemperature [23]
Wacuum [24)
ClipGood [1] f,ﬁ:: [[225]
FalEad (2] Hours [27]
FallGood [3) W [28]

UpScaleBad (4]
DiownScaleB ad (E]

Figure 120 Math2 configuration page

Note: Forthe sake of this description, ‘High’, ‘1’ and ‘True’ are synonymous, as are
‘Low’, ‘0’ and ‘False’.

Oper

Defines the mathematical function to be applied to the
inputs

None
Add
Sub
Mul
Div
AbsDif

SelMax
SelMin
HotSwap

SmpHId

Power

No operation.

Adds input one to input two.

Subtracts input two from input one.

Multiplies inputs one and two together.

Divides input one by input two.

The difference in value between inputs one and two,
ignoring sign.

Output = the higher of inputs one and two.

Output = the lower of inputs one and two.

Input one appears as the output for as long as input
one is ‘good’. If input one status is bad, input two ap-
pears as the output instead.

Sample and Hold. The output follows input one, for
as long as input two is high (sample). When input
two goes low (hold), the output is held, at the value
current when the output went low, until input two
goes high again. Input two is normally a digital value
(low = 0 or high =1); when itis an analog value, then
any positive non-zero value is interpreted as a high.

Output = Input one raised to the power of input two

(In1 |n2)_ For example if input one has the value 4.2,
and the value of input two is 3, then output = 4.2%=
74.09 (approx.).
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In1(2) Mul
Units

Resolution
Low Limit
High Limit

Fallback

Fallback value
Select

In1
In2
Out

Status

Sqrt
Log
Ln

Exp
10_x
Sel1

Clip Bad

The output is the square root of input one. Input two
is not used.

Log base 10: Output = {Log;o (In 1)}. Input two is not
used.

Log base e: Output = {Log, (In1)}. Input two is not
used.

Output = eliPUtone) |nnut two is not used.
Output = 10(MPUtONe) 1n5ut two is not used.
If the Select input is high, input two appears at the
output; if the Select input is low, input one appears
at the output.
The scaling factor to be applied to input one (two).
Allows the user to choose units for the output (see figure
120).
Use the up and down arrows to position the decimal point
as required.
The low limit for all inputs to the function and for the
fallback value.
The high limit for all inputs to the function and for the
fallback value.

The fallback strategy comes into play if the status of the
input value is ‘Bad’, or if its value lies outside the range
(High limit- Low limit).

The output is set to the high or low limit as
appropriate; output status is set to ‘Bad’.

Clip Good The output is set to the high or low limit as

Fall Bad

appropriate; output status is set to ‘Good’.

The output is set to the fallback value (below); output
status is set to ‘Bad’.

Fall Good The outputis set to the fallback value (below); output

status is set to ‘Good’.

Upscale Bad

The output is set to the high limit and Status is set to
‘Bad’.

Downscale Bad

The output is set to the low limit and Status is set to
‘Bad’.
Allows the user to enter the value to which the output is set
for Fallback = Fall Good, or Fall Bad.
Editable only if Oper = Select. Allows input one or input two
to be selected for output.
Input one value
Input two value
The output value resulting from the configured
mathematical operation. If either input is ‘Bad’, or if the
result is out of range, the fallback strategy is adopted.
Indicates the status of the operation as ‘Good’ or ‘Bad’.
Used to flag conditions and can be used as an interlock for
other operations.
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Modulator Configuration

This function implements the modulation type firing modes such as fixed and variable

period modulation.

Note: For the sake of completeness, all Modulator parameters are shown in the
figure below. Normally, for the sake of clarity, non-relevant (shaded) parameters
should be hidden using the ‘>Parameter Availability Settings...>Hide Parameters and

Lists when Not Relevant’ menu item.

Modultr - 9 parameters

[Mame | Description | Address| Yalue | Wired From L - HCrm
tMode Modulator mode 1382 Burstvar(l) v~ ——— | oy
- urstFix 121
#In Input of the modulator block, 1377 0.00 Caontrol.Diag.Duty Lo (3
Out todulator logical output 1376 0.00 EALD
& MinOnTime tinimurm an time farwariable modulatar 1378 16
CycleTime Cycle time for fixed modulator 1379 100
Lgckdode Logic mode cycle selection 1380 FullCyclel) ~ _  ————
& SwitchPA, Switch Burst PA 1385 Burst (0 ~
FLkdin Load management interface input 1381 ]
LgchaxCycleTime  Logic Mode Max Cycle Time 1387 750
4 n ¥

Modulator parameters

Mode

Out

Min On Time

Cycle Time

Logic Mode

Switch PA

PLMin
LgcMaxCycleTime

Figure 121 Modulator menu page

Select the required firing mode from ‘Logic’, ‘PA’ (Phase
angle) ‘Intelligent Half Cycle’@, ‘BurstVar’ (Burst firing -

minimum on time) or ‘BurstFix’ (Burst firing - cycle time).
This is the value that the modulator is required to deliver.

The output logic signal controlling the power module on
and off times, normally wired to the input of the firing block.
For Mode = Phase angle, this is a phase angle demand.
For Variable Period Modulation, this sets the minimum on
time in supply voltage periods. At 50% demand from the
modulator, Ton = Toff = Minimum on time, and Cycle time
is 2 x Minimum on time = Modulation period. The minimum
off time is equal to ‘Min on time’.

For Fixed Period Modulation, this is the cycle time in
supply voltage periods.

For Logic Firing Modulation, Half cycle1 sets firing stop to
the next zero crossing; Full cycle sets firing stop at the zero
crossing of the next full cycle.

Allows the user to impose Phase Angle firing, overriding
the configured Burst Mode as displayed in ‘Mode’, above.
Not applicable to this software release.

Max cycle time for Logic mode. This is set in mains
periods.This is the equivalent to the modulation period and
it is used to compute Network electrical quantities when
there is no modulation shift.

a. Only available with 3 phase Star with Neutral (4S) and Open delta (6D) see
Load Configurations (page 50).
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Network Configuration

This identifies the type of electrical network to be controlled, and this, in turn defines
how the network’s electrical measurements are presented. The configuration is
divided into a number of areas:

* Meas

e Setup

* AlmDis

e  AlmDet

e AlmSig

e AlmLat,

e AlmAck,

¢ AlmStop
* AlmRelay
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Network Meas Menu

e

8 epk000A3DIEOOFF-localID255-EPack3PH - Parameter Explorer (Network) ol e ==
v = v| @ @ -+
Meas | Setup | AlmDis | AmDet | AlmSig [ AlmLat | Almack | AlmStop | AlmRelay]

[ Name | Description | Address| Value|Wired From | |
Frequency Frequency of the line 267 0.00
Vine Line voltage measurement 256 0.00
Vine2 Line voltage measurement 270 0.00
Vine3 Line voltage measurement 271 0.00
| lims of the load 257 0.00
12 lims2 of the load 272 0.00
13 lims3 of the load 273 0.00
lavg Average value of lims 278 0.00
IsqBurst Average square value of load current in burst firi 258 0.00
Isq Square value of the load current 259 0.00
IsqMax Maximum squared current in a 3 phase network 280 0.00
limsMax Maximum rms current in a 3 phase network. 282 0.00
v Vims of the load 260 0.00
\ Vims2 of the load 274 0.00
V3 Vims3 of the load 275 0.00
Vavg Average value of Vims 279 0.00
VsqBurst Average square value of the load voltage in bur: 268 0.00
Vsq Square value of load voltage 261 0.00
VsqMax Maximum squared voltages in the 3 phase netw 281 0.00
VimsMax Maximum ims voltages in the 3 phase network. 283 0.00
PBurst Tiue Power measurement in burst fiing 262 0.00
P Tiue power measurement. 263 0.00
S Apparent power measurement 264 0.00
PF Power Factor 265 0.00
2 Load impedance 266 0.00
Z22 Load impedance2 276 0.00
23 Load impedance3 277 0.00
HiSinkTemp Heatsink 1 temperature 269 0.00

Network.Meas - 28 parameters

Parameters

Figure 122 Network, Meas configuration panel

This submenu presents power network measurements, according to the network
type. All available measurements are listed below, but which values actually appear
depends on the network configuration.

Frequency

Vline
Vline2
Vline3
I

12

13

lavg

IsqBurst

Isq

IsqMax

Displays the calculated frequency of the supply voltage of
the power channel associated with this network.

Displays 1st phase supply line voltage.
Displays 2nd phase supply line voltage.
Displays 3rd phase supply line voltage.
Displays 1st phase load RMS current.
Displays 2nd phase load RMS current.
Displays 3rd phase load RMS current.

The time base measurement is the main period in Phase
Angle, and the modulation period in Burst Mode.

This displays the average current for all three phases;
IrRmMsAVY = (Irms * IRMs2 + IRMs3)/3

Is the average square value of the load current (Isq) in
burst firing. The average is taken over the duration of the
burst period.This is typically used for monitoring and
alarming over the burst period.

Square value of load current over the mains period in Burst
and Phase Angle modes.

The maximum value out of 12, 122, 132. Used in current
limiting and alarm strategies.
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IrmsMax

V1
V2
V3

Vavg

VsqBurst

Vsq

VsgMax
VrmsMax

P Burst

PF

z2
Z3

HSink Temp

Displays the RMS value of 1°Max measured over the
mains period. Typically used for current limiting or current
transfer in 3 phase networks, in phase angle mode.
Displays 1st phase load voltage (Vrms)-

Displays 2nd phase load voltage (Vrums)-

Displays 3rd phase load voltage (VrRus)-

The time base measurement is the main period in phase
angle, and the modulation period in burst mode.
Displays the average voltage (Vrums), for multi-phase
systems.

Average square value of load voltage in burst firing taken
over the duration of the burst period. Typically used for
monitoring and alarm strategies over the burst period.
Square value of load voltage over the mains period in

Burst and Phase Angle modes. Typically used for V2
control.

Displays the maximum value out of V1 2 V22 V32 Used in
current limiting and alarm strategies.

The RMS value of V2 maximum over the mains period.
Used for voltage limiting or voltage transfer.
Measurement of true power on the network. This is
calculated over the modulation period in Burst Firing
mode. Typically used for monitoring and alarm strategy.

True power measurement over the mains period in Burst
and Phase Angle modes. Typically used for true power
control.

Apparent power measurement. For phase angle firing
S=Vline x Igps; for burst firing S=Vrms X lrums

Calculation of power factor. Defined as Power Factor =
True Power / Apparent Power. In phase angle this is

PF=P/S; in burst firing PF = PBurst/S = Cos¢(Load)
Displays 1st phase load impedance.
Displays 2nd phase load impedance.
Displays 3rd phase load impedance.

Defined as: Z=Vms/lims. Measurement uses line current
and load voltage.

Reserved for future development.
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Network Setup configuration
This displays the setup of the network and associated functions.

Meas Setup  AmDis AlmDet AlmSig AlmLat Alméck AlmStop AlmRelay Stack 164 (0]
| Name Description | Address Value| Wired From -
NetType The type of network. Setin F S I 1 (K | Stack254, [1]

& YMaximum Maximum Yoltage of the stac 305 500V (0) ~

# VineNominal Line nominal value 293 230,00 Stack 324, (7]

# IMaximum Masimum Cusrent of the stacl 297 Stack164 (0) ~ Stack404 [3)

# | INominal Nominal cusrent of the stack 296 16.00 Stackb04 (4]
Heatsink Tmax Maximum temperature of the 284 125 StackBad, [5]

# VdipsThreshold Voltage Dips Threshold 285 20

# FreaDifiThieshold Frequency Dt Thieshold 304 500 StackaA [B]

# ChopOffThreshold Chop Off Thieshold 307 120 Stack1004 (7]

# ChopOffNb Chop Off Number 308 10 Stack1254 (8]

# OveiVoltThieshold Over voltage threshold 286 10 “

& UndeiVoltTheeshold Under voltage threshold 287 P
HeatsinkPreTemp Heatsink pre alarm temperat. 288 100

# RIC Real Impedance Calculation 302 On(1) ~

& PLFAdustReq Partial load failure adjustment 294 No(0) ~ : =
PLFAdjusted Patial oad failue adusteda 289 Nobdusted 0) i J Mo (0] 7

# PLFSensitivity Patial load failure sensitivity 230 2 5 Mo (0] k
Zref PLF reference load mpedanc 300 0.00 5| R equest [?]
Zref2 PLF reference load mpedanc 310 0.00
Zref3 PLF reference load mpedan mn 0.00

# OveilThreshold Oves Current Threshold 29 120

# HeateiType Heater type of the load 292 Resistive (0] ~ s M
PLUteshold Patial load unbalance thiest 309 m\b. Resistive (0] \

(0]

3
]
3
7
}

Figure 123 Network setup menu page

Parameters

NetType
VMaximum

Vline Nominal

IMaximum

INominal

Heatsink Tmax
VdipsThreshold

FreqDriftThold

ChopOffThreshold

NumberChopOff

OverVoltThreshold

The type of network to which the unit can be connected.
This is set at the factory and cannot be changed.

Indicates the maximum voltage (physical rating) of the
stack (500V).

Line voltage nominal value (Line to line for all listed
configurations, except Star with Neutral (4S) which is Line
to Neutral), see Load Configurations (page 50).

Indicates the maximum current of the stack (16A, 25A,
40A, 63A, 100A, 125A). Further values are reserved for
future development.

Nominal current supplied to the load (limited by
IMaximum).

Reserved for future development.

Voltage dips threshold. This is a percentage difference
(relative to Vline Nominal) between two consecutive half
cycles. Each half cycle voltage measurement is integrated
and at the end of each half cycle the last two voltage
integrals are compared.

The supply frequency is checked every half cycle, and if
the percentage change between 1/2 cycles exceeds this
threshold value, a Mains Frequency System Alarm is
generated. The threshold may be set to a maximum of 5%
to cater for the effects of heavily inductive networks.

The ‘Chop-off’ alarm becomes active if load current
exceeds this threshold for more than a pre-defined number
of mains periods (Number Chop Off parameter). Threshold
values lie between 100% and 350% of the unit's nominal
current (INominal).

Definition of the number of mains periods in which Chop
Off events can occur before a Chop Off alarm is enabled.
Only used with Chop Off Threshold.

The threshold for detecting an over voltage condition as a
percentage of VLineNominal. If Vline rises above the
threshold an OverVolt alarm is set.
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UnderVoltThreshold This is the threshold for detecting an under voltage

Heatsink PreTemp
RIC

condition as a percentage of VLineNominal. If Vline falls
below the threshold an UnderVolt alarm is set

Reserved for future development.

Real impedance calculation option, configurable as On or
Off, defines which method is used for the calculation of Z,
Z2 and Z3, for the following load couplings; 3S (star
without neutral) and 3D (closed delta).

RIC Off.Z = VRMS/ IRMS, Z2 = VRM82 / |R|\/|32,

Z3 = VRMSS/ |RM83

RIC On: Z, Z2 and Z3 values automatically calculated us-
ing RIC algorithm.

Note: Partial Load Failure (PLF) behavior depends on the RIC method used.

PLFAdjustReq

PLFAdjusted

PLFSensitivity

Zref

OverlThreshold

HeaterType

Partial load failure adjustment request. To make the Partial
Load Failure (PLF) alarm operate correctly, the normal
steady-state condition must be known to the instrument.
This is done by activating the PLF Adjust Req once the
controlled process has achieved a steady state condition.
This causes a load impedance measurement to be made
which is used as a reference for detecting a partial load
failure. If the load impedance measurement is successful
PLFAdjusted (below) is set. The measurement cannot be
made if the load voltage (V) is below 30% of (VNominal) or
the current (1) is below 30% of (INominal). The PLF alarm
becomes active as setup in ‘PLF Sensitivity’, below.

Partial load failure adjusted acknowledge. Indicates that
the user requested a PLF adjustment and that the
adjustment was successful.

Partial load failure sensitivity. This defines how sensitive
the partial load failure detection is to be as the ratio
between the load impedance for a PLFadjusted load and
the current impedance measurement. For example for a
load of N parallel, identical elements, if the PLF Sensitivity
(s) is set to 2, then a PLF alarm will occur if N/2, or more
elements are broken (i.e. open circuit). If PLF Sensitivity is
set to 3, then a PLF alarm occurs if N/3 or more elements
are broken. If (N/s) is non-integer, then the sensitivity is
rounded up.

E.G. if N =6 and s= 4, then the alarm is triggered if 2 or
more elements are broken.

Reference load impedance, as measured when PLF adjust
is requested.

The threshold for detecting an over current condition as a

percentage of INominal. If | is above the threshold a Mains
Current Alarm occurs (DetoverCurrent).

Shows the type of heater used in the load as: ‘Resistive’,
‘SWIR’ (Short wave infra-red), ‘CSi’ (Silicon Carbide),
‘MoSi2’ (Molybdenum Disilicide).
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/A DANGER

HAZARD OF FIRE

+  With SWIR Load, if a fast response time is required, or if IHC firing mode has been selected, select SWIR
(Infrared) as Heater type.

+ If SWIR is selected as Heater type, select the product current rating greater than or equal to 125% of
MAXIMUM current of the SWIR load WITHOUT taking in account the inrush current

+ If SWIR is selected as Heater type, adjust the duration of the safety ramp (SafetyRamp), the cooling time of
the load (SWIRLoadCoolingTime) and the value of SWIR Load Cooling Threshold, to limit the RMS load
inrush current SWIR to less than 2.5 times the product current rating.

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

PLUthreshold Partial load unbalance threshold. Defines the threshold for
detecting a partial load unbalance condition. This is only
applicable to a three phase system. This occurs when the
difference between the maximum and minimum current of
the three phase system exceeds the threshold as a
percentage of Inominal. The alarm can be detected
between 5 and 50%.

194 HA033541 Issue 03



Configuration using iTools

Network Alarms

B epk000A3D3900FF-local 1D255-EPack3PH - Parameter Explorer (Network.AlmDis) = [F
- =2 -+
| Name | Description | Addess| Value| Wired From
& MissMains System alam: Missing Mains 308 Enable (0) ~
& ThySC Process alarm: Thyristor Short Circuit 310 Enable (0) ~
OverTemp Syetem alatr: Over Temperature 3n Enable (0] ~
# NetworkDips Process alarm: Mains Voltage Dips N2 Enable (0) ~
& FregFault System alaim: Frequency Fault 33 Enable (0) ~
& ChopOff Process alarm: Chop Off 320 Enable (0) ~
& UndeVox Process alarm: Under Mains Volage Fault 318 Enable (0) ~
, OvelVok Process alarm: Over Mains Voktage Fault 316 Enabls (0]
Al Process alarm: Total Load Failue 314[_Enable (0] 7]
' Process alarm: Partial Load Failure 315 Enable(0) -
PreTemp Process alarm: Pre-Temperature Nn7 Enable (0) ~
& OveiCurrent Indication alarm: Over Current g Enable (0] ~
, PLU Process alarm: Pattial Load Unbalance 32 Enable (0] ~
Network AlmDis - 13 parameters

Figure 124 Network alarms page

AlmDis

This menu allows individual network block alarms (listed below) to be
enabled/disabled.

Missing Mains Mains frequency fault detected  Total load failure

Thyristor short circuit Chop Off Partial load failure
Over-temperature' Under voltage Pre-temperature’
Mains voltage (Network) dips Over voltage Over current

PLU (Partial Load Unbalance)

1.Reserved for future development

Network AlmDet Submenu

As for ‘Alarm Disable’, above, but this Alarm detect submenu indicates whether any
of the network alarms has been detected and is currently active.

Network Almsig Submenu

These displays show whether an alarm has occurred and also contains latching
information. The relevant AlarmSig parameter is used when wiring (to a relay for
example). The alarm list is as given above.

Network Almlat Submenu

As for ‘Alarm Disable’, above, but this Alarm Latch submenu allows each individual
network block alarm to be defined as latching or non-latching.
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As for ‘Alarm Disable’, above, but this Alarm Acknowledge submenu allows each
individual network block alarm to be acknowledged. Once acknowledged, the

associated signaling parameter is cleared. Acknowledge parameters automatically
clear after being written.

Note: Alarms may not be acknowledged whilst the trigger source is still active.

Network Almstop Submenu

Allows each individual alarm type to be configured to stop the related power module

from firing. Activated by the related signaling parameter. The alarm list is as given
above.

Network Almrelay Submenu

Allows each individual alarm to be selected to activate (or not) the relay.

Note: When utilizing Almrelay function, ensure FaultDet/CustomAlarm parameter
remains wired to 10.Relay/PV.
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Qcode

Quick code parameters are also settable when in Quickcode configuration mode.

Load Coupling Firing
2
o IHC (M)
451 -
3 BurstFix (21
SED 3 Lo (3
PA (4
- 2 Control
BB ¢pk000A3D3900FF-localID255-EPack3PH - Parameter Explorer (QCode) o /& Cantralysc ([
“ v o v| @& - Controllsa 13
— : : ControlPower (21
[ Name _ | Description | Address| Value|Wigd From | ControlOnenloop (3
& V_Nomind Noeminal Voltage 3412 230
& | Nominal Nominal Curtent um » Xfrmr -
& Load_Coupling Load couping configuration 3420 35(0) ~ q Mo (0]
T T —
& Control Control Mode 3405  CorroNsq(0) ~ R
VARED Enable Limd 3403 LimitDisable (0) ~ =
2 12_Tiansler Enable Transier (Proportional et 3404 TransferDisable (0)
$Xfml Load type configuration. 3410 No(0) ~ T Al_Fct
Heater Heater lype selection 34086 Resistive (0) »
& AFat Analog Input Function 2407 Setpoirt (1) ~ — - SRa
& A _Type Anglog Input Type 3408 01V (0) ~ SetoginiLimil (21
# DI1_Fet Digital Inpadt 1 Funclion 3418 FiingEnable (1) » \ CurrentLimit (31
& DI2_Fct Digital Input 2 Function 3408 Alasmrdck (1) ~ TrancferSoan 4
& Fish Finéshed Quick start configuation 3400 No(0) ~ \
R ) _ AlType
QCode - 14 parameters A1-S 1] N—
[ [=ivli=}
EemoteSelect i3
\ FuseBlav (41
Finish DI2_Fet
MNone (04
Mo [0]
Yes (1) EemotaSelect (2
Cancel (2] FuseBlown (31
10%user (5
Figure 125 Quick code parameters
Para
meter _ , _
S V_Nominal The nominal output voltage to be supplied.
|_Nominal The nominal output current expected to be drawn.
Firing Select firing mode from IHC (Intelligent Half Cycle), Burst

Load Coupling

Control

|_Limit

firing (fixed or variable), Logic or Phase angle.

For three phase systems only, this allows the user to select
one of the following wiring configurations:

3 Star (3S), 3 Delta (3D), 4 Star (4S) or 6 Delta (6D).
Select ‘Vsq' (V2), ‘Isq’ (12), ‘Power* or 'Open Loop’ as the
control mode.

This is used to Enable or disable threshold limit. (By
default the current limit function is enabled).

Note: The current limiting function is not available with the firing mode; Intelligent
Half Cycle (IHC).

12_Transfer
XFmr

Heater

Al_Fet

Al_Type

Enable or disable transfer (Proportional limit). This is only
available if ordered.

Select output as suitable for resistive loads (No) or for
transformer primary loads (Yes).

Select Resistive, Short wave infra red (SWIR), Silicon
carbide (CSi) or Molybdenum disilicide (MoSi2) as the
heating element type.

Select the Analog Input function as ‘None’, ‘Setpoint’ or
‘Setpoint limit’.

Select the required Volt or mA range (as shown above) for
the analog input.
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DI1_Fet

DI2_Fet

Finish

Select the function of Digital Input 1 as ‘None’, ‘Firing
Enable’, Alarm acknowledge (‘'AlarmAck'), Select remote
setpoint ('RemoteSelect’), Fuse Blown (‘'Fuse Blown') or
Setpoint.

Select the function of Digital Input 2 as;

‘None’, Alarm acknowledge (‘AlarmAck’), Select remote
setpoint (‘RemoteSelect’) or Fuse Blown (‘FuseBlown), or
Setpoint, providing Firing is set too ‘Logic’, and Al_Type is
not set too ‘Setpoint’), or a configurable User Input
(10Vuser).

Yes = quit quick code (after confirmation) and restart the
unit with the new configuration; No = continue
configuration editing; Cancel = ignore all changes and
restart the unit with the previous (unedited) configuration.
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Setprov Configuration Menu

The Setpoint provider supplies one local and two remote setpoints. It also allows
users to manage a setpoint ramp, a setpoint limit (re-linearization) and the possibility
to select between percentage and engineering for setpoint unit.

B pk000A3D3900FF-local ID255-EPack.PH - Parameter Explorer (SetProv) =S &ch
v = | @ 4
_ | Name | Description | Addess Vahse| Weed |
& SPSelect Setpont select 148 Remote 11 7]
& RemSelect Remate setpont selection 1508 Rem1 (0) ~
2 LocalSP Local setpont 143 0.00
& Rematel Remote setpont 1 1502 0.00 10 Anz
£ Remote2 Remote setpont 2 1503 0.00
£ Lm Setport fmi scaly 1503 100.00
WorkingSP Working ot active setport 1497 0.00
£ RampRae Rarmg 1326 fot the setpont 1433 0K (0) ~
# DisRarp External nput for enabling of disablr 1500 No(0)
ReteDcoe Indcates whethet the tamp is corgl 1501 Yes (1) Percert 1)
2 SPTisck Ensbls Setpont racking 1504 No(0) » Ly Percent [0]
& SPUnis urits of the setport 1508 Petcent (0) ~
HRange High range of 3 setpont 1505 100.00
EngWaorkingSP Werking Setpoirt when in engineert 1507 0.00
& SPOpAccess Enabls operator access to SP 1510 Yes(1) ~
SetProv - 15 patameters

Figure 126 SetProv configuration page

Setpoint provider parameters

SPSelect Allows the user to select between Remote or Local as the
setpoint source.

RemSelect Select Remote1 or Remote2 as the remote setpoint.

LocalSP Allows entry of a setpoint value to be used when SPSelect
(above) is set to ‘Local’.

Remote1 The Remote setpoint value (normally wired from an analog
input) for use when SPSelect = Remote and RemSelect =
Remote1.

Remote2 The Remote setpoint value (normally wired from an analog
input) for use when SPSelect = Remote and RemSelect =
Remote2.

Limit Allows the working setpoint to be scaled such that ‘scaled

working SP’ = (working SP x limit)/100. Thus, when limit =
100, the setpoint is unscaled.

WorkingSP The active value being provided as a setpoint output. This
might be the current target setpoint or the rate-limited
target setpoint.

RampRate This applies a rate limit to the working setpoint, until the
target setpoint has been achieved. The ‘RateDone’
parameter (below) is set to ‘No’ for the duration of the rate
limiting, then set to “Yes’ when rate limiting is complete.

DisRamp This is an external control used to enable/disable ramp
rate limiting and to write the target setpoint directly to the
working setpoint. The ‘RateDone’ parameter (below) is set
to ‘Yes’ when DisRamp is ‘Yes'.

RateDone Set to ‘No’ if ramp rate limiting (above) is in operation.
Otherwise set to ‘Yes'.
SPTrack If enabled (‘Yes’) the local setpoint tracks the remote

setpoints, so that if the setpoint is subsequently set to
‘Local’, the local setpoint will be the same as the last
known value of the remote setpoint, thus helping to ensure
a bumpless transfer.
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SPOpAccess

SPUnits

HiRange

EngWorkingSP

The SetPoint operational access parameter is used to
allow or hide access to a local setpoint.

Yes (1) = Enables access.
No (0) = Disables (hides) access.

Setpoint remains adjustable from a remote input whatever
value of this parameter

Allows the user to select % or ‘Eng’ (Engineering units) as
Setpoint units. If ‘Eng’ is selected, ‘HiRange’ and ‘Eng
workingSP’ appear at the user interface.

Appears only if SP units set to ‘Eng’. This value is the high
range of the setpoint used to scale the setpoint into % of
High Range.

Appears only if SP units set to ‘Eng’. This value is an
indication of the working setpoint in Engineering units. The
parameter must not be used for control because control
loops accept setpoints only as % values.
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Timer Configuration

B8 EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Timer) o[ @
e v = v @@ =
L 2 T
| Name | Description | Address| Value| Wred From |
& Type Type of Timer 2330 [WoPulse (1) ~
& Time Time 2328 05

ElapsedTime  Elapsed Time 2326 0
&2 In Trigger/Gate input 2331 0ff (0) ~

Out Output 2327 Off (0) =

Triggered Tnggered Flag 2328 Off (0) =
Timer.1 - 6 parameter (1 hidden)

Figure 127 iTools Timer configuration

Parameters

Type

Time

Elapsed
Time
In

Out
Triggered

Allows the user to select the required timer type as follows:

Off Timer is off

On Pulse The timer output switches on when ‘In’ changes from Off to On,
and it remains on until the time period (‘'Time’ - see below) has
elapsed. If the input is re-triggered before 'Time' has elapsed,
the timer re-starts. ‘Triggered’ (below) follows the state of the
output.

On delay After the input changes from Off to On, the timer output remains
off until the time period defined in ‘Time' (below) has elapsed.
Once this period has elapsed, if the input is still on, the output
switches on and remains on until the input goes Off.

Elapsed time is set to zero when the input goes off.
‘Triggered'’ follows the state of the input.

One Shot If the input is On, then as soon as a value is entered into the
Time' parameter (below) the output goes on, and remains on
until the Time period has elapsed, or the input goes off.

If the input is off, the output is set off and the time countdown is
inhibited until input goes on again.

‘Triggered’ goes On as soon as the time value is edited, and
remains on until the output goes Off.

The Time value may be edited whilst active.

Once the time period has elapsed, the Time value must be
re-edited in order to re-start the timer.

Min On The output remains ‘On’ as long as the Input is on, plus the
Time' period (below). If the input returns to the on state before
the time period has elapsed, the elapsed time is reset to zero, so
that the full time period is added to the On period when the
input switches off again. ‘Triggered’is On whilst the elapsed time
is greater than zero.

Allows the user to set a time period for use as described in ‘Type' above. Initially,

the value displayed under iTools is in the form Minutes:seconds.10ths of seconds,

but as the input value increases the format changes first to Hours:Mins:Secs, then
to Hrs:Mins. (Holding the up arrow key continuously operated causes the speed at
which the value increments to increase. Minimum entry is 0.1 seconds; maximum is

500 hours.

Shows how much of the time period has passed so far.

The timer trigger input. The function of this input varies according to timer type, as
described above.

Shows the timer on/off status.

Function depends on timer type, as described above.
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Timer examples

Figure 128 shows some timing examples for the different types of timer available.

On Pulse timer One-Shottimer
Input I I I I Input < Time edited I | I I I
| (input high) <€ Time edited (input low)
Qutput
A+B =Time

Elapsed Time

Trigger Elapsed ‘/I__l_/_/l_
Input I | | I M H H H

< Inputre-triggers Input gates output
owpst [T || before Time expires | o L L
Elapsed 1 L~ I ‘¢ Time edited

1\

I Time

Output [D] A+B+C+D =Time
meser [T | — L€ '
On-delay timer Minimum on timer
Input
i [T GG I N Y I
: Delay N ‘ Time ‘ ‘ Time ‘
| >

Qupw <> I Delay) Input off before Quet | L L
Elapsed ] - Delay time expires Elapsed 1 -

Figure 128 Timer examples
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Totalizer Configuration

The totalizer is an instrument function used to calculate a total quantity by integrating
a flow rate input over time. The maximum value of the totalizer is +/- 9,999,999,999.
The outputs from a totalizer are its integrated value, and an alarm state.

BH EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Total) = e
&= - | 4
1 2 4

[ Name | Description | Address| Y alue| Wired From

TatalOut Tatalized Output 2395 0.0o0
& n Input W alue 2399 0.0o
A Units Uitz 2397 Mone (0] =
A7 Resolution Rezolution 2398 =0 -
A AlamSP Alarm Setpoint 2394 0.00

AlarmOut Alarm Qutput 2396 Qo) -
A& Fun Fiuin 2400 Mo (0] -
A Hold Hold 2401 Mo (0] -
A7 Reset Feset 2402 Mo (0] -
Total.1 - 39 parameters [2 hidden]

Parameters
Total Out

In

Units
Resolution
AlarmSP

AlarmOut
Run

Hold
Reset

Figure 129 iTools Totalizer page

The integrated total between -9,999,999,999 and
+9,999,999,999

The parameter to be totalized.

Units of the totalized measurement.

Setthe number of decimal places for the totalizer value.
Totalizer alarm setpoint. This threshold is applied to the totalized
measurement. When totalizing positive values, a positive
AlarmSP value must be entered; the totalizer alarm being
triggered when the totalizer value reaches or exceeds AlarmSP.
When totalizing negative values, a negative value must be
entered; the totalizer alarm being triggered when the totalizer
value reaches or goes more negative than AlarmSP. If set to zero,
the alarm is disabled.

The on/off status of the totalizer alarm.

Yes initiates integration; No inhibits integration.

Yes suspends integration; No restarts integration.

Yes resets the totalizer value to zero and resets the totalizer
alarm.
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User Value Configuration Menu

This provides storage for up to four user-defined constants. Typical uses are as a
sources for maths functions, or as storage for values written over the
communications link.

VCF K _Temp (1)
i Morne [0) Ei ~

M2
;| v (3]
|4 )
e [5)
FH [E]
il mmHg [7]
| pei (8]
[ Name | Description | Address| Value| i| Bar (9]
& Units Urits of the value 2472 Mane (0] - — [ mBar [10]
A Rezolution Uzer Value Display Resalutio 2473 =0 - ‘| PercentRH [11]
# HighLimit User Walue High Limit 2474 9333.00 Percent [12]
& LowLimit Uszer Walue Lowe Limit 2475 -3933.00 mmWG 3]
& val The User Value 2476 0.00 ifirtd G [14]
& Status Jzer Walue Status 2477 Good (0] = Hintwwd [15)
i| Ohms [16]
UsziVal.1 - B parameters | PSIG[17)
|| Percent02 (18]
FPr [19)
PercentCO2 [20)
i| PercentCarb [21)
|| PercentPerSec [22)
RelTemperature [23)
| acuum (24)
| Sece [25]
rins [26]
Hours [27)]
W (28]
Z[29)
Hz (30 s

& EPack.192-168-111-10-502-ID255-EPack - Parameter Exp... [= |[B][X]
=a

Figure 130 Top level UseVal page

User Value parameters

Units Allows the selection of User Value units.

Resolution Set the number of decimal places for the User Value.

High/Low Limit Allows the user to set limits to help prevent the User Value
from being set out-of-bounds.

Value Allows the user to enter a value, or the value if wired to a
suitable parameter.

Status If this parameter is wired, it can be used to force a Good or

Bad status onto the User Value for test purposes (e.g.
fallback strategy).

If not wired, it reflects the status of the Value input if this
input is wired.
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Using iTools

iTools connection

iTools software running on a PC allows quick and easy access to the configuration of
the unit. The parameters used are the same as those described in "Configuration
using iTools" on page 141, with the addition of various diagnostic parameters.

iTools also gives the user the ability to create software wiring between function
blocks, something that is not possible from the operator interface. Such wiring is
carried out using the Graphical wiring Editor feature.

In addition to the guidance given here, there are two on-line Help systems available
within iTools: Parameter help and iTools help. Parameter help is accessed by clicking
on ‘Help’ in the toolbar (opens the complete parameter help system), by right-clicking
on a parameter and selecting ‘Parameter Help’ from the resulting context menu, or by
clicking on the Help menu and selecting ‘Device Help'. iTools help is accessed by
clicking on the Help menu, and selecting ‘Contents’. iTools help is also available in
manual format under part number HA028838, either as a physical manual or as a
PDF file.

@ Contents

Release Motes
iTools on the Web

é] Device Help
&] i Device Information...

Help
Svstem Information

iTools Installation Diagnostics
About, ..

Tool bariconfor
parameter help

Help menu

Figure 131 Help access

Automatic detection

The following descriptions assume that the latest version iTools software as been
correctly installed on the PC.

For EPack units only (at time of publication), if the desktop/laptop and EPack are IP
compatible (same subnet mask) then Plug & Play allows easy connection as follows.

1. Set correct IP mode and or IP address to the instrument and PC.

2. LaunchiTools, click on the button 'Add' a popup window appears showing you all
EPack instruments on the network.

3. Double click on one or more units to add them to iTools.

Note: 'Eurotherm discovery' mechanism is based on 'Zero Configuration
Networking' which is generic name used to group protocols together in order to
create communication networks automatically (Plug & Play).

Alternatively, if there is a mix of EPack and other instruments on the network, the
following procedure can be used.
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Ethernet (Modbus TCP) communications

Note: The following description is given as an example. Images could be different
depending on the version of Windows being used.

It is first necessary to determine the IP address of the unit, as described in
"Communications Configuration" on page 145. This can be done from either the
Config or Quickcode menu.

Once the Ethernet link has been correctly installed, carry out the following actions at
the PC:

1. Click on ‘Start’

2. Click on ‘Control Panel'. (If Control Panel opens in ‘Category View’ select
‘Classic View’ instead.)

Double-click on ‘iTools’.

Click on the TCP/IP tab in the Registry settings configuration.

Click on Add... The ‘New TCP/IP Port’ dialog box opens.

Type-in a name for the port, then click Add...

Type the IP address of the unit in the ‘Edit Host’ box which appears. Click OK.
Check the details in the ‘New TCP/IP Port’ box, then click on ‘OK’.

© ® N o 0o b~ w

Click on ‘OK’ in the ‘Registry settings’ box to confirm the new port.

Registry Settings - iTools Configuration

Product Key | Serial Parts | TCPAR | Authorization | OPC Server Startup

Configure TCP/IP ports for MODBUS over Ethernet
Settings may be overndden by an Address Space File. See OPC Server Startup tab.

et & New TCP/IP Port
EPack MO

Marne: | [V Enabled
Connection Type: ~ [MODEUS TCP |
Timneaut: 1500 mE

Host List: Edit Host
it Hos
Host MameAP Address
Add... R Haost Nameddiess ||
Bort: a0z
A Block Read: 125 Registers [default = 125]

[applies to MODBUS TCP anly]

¥ Ping Host Before Connecting

| Cancel

Figure 132 Adding a new Ethernet port

To check that the PC can now communicate with the instrument, Click ‘Start’,

‘All Programs’, ‘Accessories’, ‘Command Prompt’, when the Command Prompt box
appears, type in : Ping<Space>IP1.IP2.IP3.IP4<Enter> (where IP1 to IP4 are the IP
address of the instrument).
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If the Ethernet link to the instrument is operating correctly, the ‘successful’ reply
arrives. Otherwise, the ‘Ping request could not find host’ reply arrives, in which case,
the Ethernet link, IP address, and PC port details should be verified.

Command Prompt

Microsoft Windows EP [Uersion 5.1.26B@]
(C> Copyright 1985%-2881 Microsoft Corp.

C:=~Documents and Settings“richardne>Ping 123.123.123.1

Pinging 123_.456_78%9 . Bwith 32 hytes of data:

Reply from 123.123.123.1: hytes=32 time=1ims TTL=64
Reply from 123.123.123. i TTL=6h4
Reply from 123.123.123. mz TTL=64
Reply from 123.123 123 _1: bytes=32 time=1ims TTL=64

Ping statistics for 123.123._123.1:

= 4, Received = 4, Lost = B (B2 loss),
Approximate round trip times in milli-—seconds:
Hinimum = Bmz, Maximum = ims. Average = Bms

C:~Documents and Settingsrichardne>

Command Prompt

Microsoft Windows HP [Uersion 5.1.26B01
(C>» Copyright 1985-2801 Microsoft Corp.

C=“Documents and Settings“richardne>Ping 123.123.123.1

P:i.ng regquest could not find host 123.123.123.1. Flease check the name and try ag]
aaln .

C:xDocuments and Settingssrichardne’>_

Figure 133 Command prompt ‘Ping’ screens (typical)

Another way to check connection is to use OPC server to perform verification.

Paort User/OPC Name EPack

Port Attrbeser

Discornect On Ide

TCP Host Setup
Dizcornect On ide Teme 5 Mirad
Timeout 400 me | Host name/P Address 192168010
5 TCP Port N g
Minienum 13 teleesh interval ms | TCP Port Numbec an
Defaut Block Read Size 125

List of TCP hosts associated with this pot

Ping Host Belore Connecting

TCP Pot

Blocl  Comma Protocal MODBUS

Enable Serial Pass-Theough [Raw TCP)  [)[leave unselected for MODBUS TCP)

Time Stamp Cont. Status

Enable MODBUS TCP Transaction 10

Statuz Device has not been rbaskzed pet on poet Network 1

Add TCP Host Detals Edt TCP H¢

Apoly Connect Al @ Disconnect Apply o Cancel

Figure 134 Ethernet Connection Checking using OPC Server
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After adding the port details, test the connection by pressing ‘Connect. The status
should be “Device is functioning correctly”.

Graphical Wiring Editor m craphical wiing

Note: The Graphical Wiring Editor is a chargeable option, and the toolbar icon
appears only if the option has been purchased and is enabled.

Clicking on the Graphical Wiring Editor (GWE) toolbar icon causes the Graphical
wiring window for the current instrument configuration to open. Initially, this reflects
the preset factory default block wiring.

iTools
File Device Wiring View Options Window
~
® @ B
MNew File  Open File Load Save

Help
=] L
Print Scan Add

X

Remove

[©] Graphical wiring [ Parameter Explorer [ Fieldbus 1/O Gateway i Watch/Recipe

§Erack.192-165-111-10-502-ID255-EPack|

& 2|

|3 Bro&se;@ Find | {F Blocks l
A Comment A
I2] Monitor
w {310
{F Instrument
{F Alam
{} Comms
{% Control
{} Energy
% Faultdet
{"% FitingOP
{} IPMonitor
{F Lge2
{7} Laes
g 2

+

*® Q .

Access Views

M OPC Scope  &® iTools Secure

A=

& ¥ =4 11 wires used, 69 free

ErEa]

10.AnaloglP
YoltsOto10 (0)
Main.PV

) 0

Meas.vsq

Meas.P

ﬂ ]

~

WarkingSP = 0.00

SetProv

DisRamp

g

SPSelect WorkingSP
Remote  RateDone

N

Main.
Main.

La____ =

Figure 135 Graphical wiring Editor

The graphical wiring editor allows:

1.

Function blocks, notes, comments etc. to be ‘dragged and dropped’ into the

wiring diagram from the tree list (left pane).

Parameters to be wired to one another by clicking on the output, the clicking on

the required input.

Viewing and/or editing of parameter values by right-clicking on a function block
and selecting ‘Function Block View’.

The user to select parameter lists and to switch between parameter and wiring

editors.

Completed wiring to be downloaded to the instrument (function blocks and wiring
items with dashed outlines are new, or have been edited since the last

download).
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Toolbar

|® By [%07 | 100% v [ Xoo ¥ B ¥ B8 14 wires used, 66 free 8

L] Download wiring to Instrument.

N Mouse Select. Select normal mouse operation. Mutually exclusive
with ‘Pan’, below.

@ Mouse Pan. When active, this causes the mouse cursor to become
a hand-shaped icon. Allows the graphical wiring diagram to be
click-dragged within the GWE window aperture.

Zoom. Allows the magnification of the wiring diagram to be
0% ™ edited

Pan tool. Whilst left-clicked, the cursor appears as a rectangle,

b representing the position of GWE window aperture over the
whole wiring diagram. Click-dragging allows this aperture to be
moved freely about the diagram. Rectangle size depends on
Zoom (magnification) factor.

Show/Hide grid. This icon toggles a background alignment grid
H on and off.

Undo, Redo. Allows the user to undo the last action, or once an

2« undo action has taken place, to undo the undo. Short cuts are
<Ctrl>+<Z> for undo; <Ctrl>+<R> for re-do.
o Cut, Copy, Paste. Normal Cut (copy and delete), Copy (copy
® @ without delete) and Paste (insert into) functions. Short cuts are
<Ctrl>+<X> for cut; <Ctrl>+<C> for copy and <Ctrl>+<V> for
Paste.

Copy diagram fragment; Paste diagram fragment. Allows a part of

LiRg: the wiring diagram to be selected, named and saved to file. The
fragment may then be pasted into any wiring diagram, including
the source diagram.

Create compound; Flatten compound. These two icons allow
3 compounds to be created and ‘uncreated’ respectively.

Wiring Editor Operating Details

Component Selection

Single wires are shown with boxes at ‘corners’ when selected. When more than one
wire is selected, as part of a group, the wire color changes to magenta. All other
items have a dashed line drawn round them when selected.

Clicking on a single item selects it. An Item can be added to the selection by holding
down the control key (Ctrl) whilst clicking on the item. (A selected item can be
deselected in the same way.) If a block is selected, then all its associated wires are
also selected.
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Alternatively, the mouse can be click-dragged on the background to create a ‘rubber
band’ round the relevant area; anything within this area being selected when the
mouse is released.

<Ctrl>+<A> selects all items on the active diagram.

Block Execution Order

The order in which the blocks are executed by the instrument depends on the way in
which they are wired. The order is automatically worked out so that the blocks use
the most recent data. Each block displays its place in its sequence in a colored
square in the bottom left-hand corner (Figure 136).

Function Blocks

A Function Block is an algorithm which may be wired to and from other function
blocks to make a control strategy. Each function block has inputs and outputs. Any
parameter may be wired from, but only parameters that are alterable in Operator
Mode may be wired to. A function block includes any parameters that are needed to
configure or operate the algorithm. The inputs and outputs which are considered to
be of most use are always shown. In most cases all of these need to be wired before
the block can perform a useful task.

If a function block is not faded in the tree (left hand pane) it can be dragged onto the
diagram. The block can be dragged around the diagram using the mouse.

A Maths block is shown below as an example. When block type information is
alterable (as in this case) click on the box with the down arrow in it to display a dialog
box allowing the value to be edited.

If it is required to wire from a parameter, which is not shown as a
recommended output, click on the ‘Click to Select Output’ icon in the bottom D
right hand corner to display a full list of parameters in the block (Figure 138, below).
Click on one of these to start a wire.

Hin2 | Curertvaue DI (0)

/ ------------ D _' Mew Yalus 0 (1] W
.3

Position in or  |Add(1) Iy

Sub [2)

hedul [3]

Diive [4]

AbzDif (5]

SelMax [B)

Selin [7] b

execution order

Figure 136 Function block example
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Function Block Context Menu
Right-click in the function block to display the context menu.

Function Displays a list of parameters associated
block View with the function block. 'Hidden’ B Function Block View
parameters can be displayed by Re-Route Wirss
de-selecting ‘Hide Parameters and Lists Re-Raute Input Wires
when not Relevant’ in the Options menu Re-Route DUEpUE Wires
‘Parameter availability Settings..." item. Show Wires Lising Tags
Hide: Unwired Connections
X cut el
Copy Chrl+C
B2 Faste el
¥ Delete Dl
Undelete
Bring To Fronk
Push To Back.
Edit Pararneter Value, ..
Pararneter Properties. .,
@ Parameter Help. ..
Figure 137 Function block
context menu
Re-Route Redraws all wiring associated with the
wires function block.
Re-Route Redraws all Input wiring associated with
Input wires the function block.

Re-Route Output wires
Redraws all Output wiring associated
with the function block.

Show Wires Using Tags
Wires are not drawn, but their Start and
End destinations are indicated by tags
instead. Reduces wire ‘clutter’ in
diagrams, where source and destination
are widely separated.

Math2 1
off () &

- (L | loReEyPY 10Relay
n u

In3 MathZ T.o0t Py

. o o

Hide Unwired Connections
Displays only those parameters which are wired.

Cut Allows one or more selected items to be moved to the
Clipboard ready for pasting into another diagram or
compound, or for use in a Watch window, or OPC scope. The
original items are grayed out, and function blocks and wires
are shown dashed until next download, after which they are
removed from the diagram. Short cut = <Ctrl>+<X>. Cut
operations carried out since the last download can be ‘undone’
by using the ‘Undo’ toolbar icon, by selecting ‘Undelete’ or by
using the short cut <Ctrl>+<Z>.
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Copy

Paste

Delete

Undelete

Bring To
Front

Push To
back

Allows one or more selected items to be copied to the
Clipboard ready for pasting into another diagram or
compound, or for use in a Watch window, or OPC scope. The
original items remain in the current wiring diagram. Short cut =
<Ctrl>+<C>. If items are pasted to the same diagram from
which they were copied, the items will be replicated with
different block instances. Should this resultin more instances
of a block than are available, a message appears showing
details of which items couldn’t be copied.

Copies items from the Clipboard to the current wiring diagram.
<Ctrl>+<V>. If items are pasted to the same diagram from
which they were copied, the items will be replicated with
different block instances. Should this result in more instances
of a block than are available, a Paste message log display
appears showing details of which items couldn't be copied.

[ Save... H Print.... H NoDetaiIs]

Meszage Log:

Status Description

Infarmation Paste

Information Paste Block Counter

Errar There aren't enough Counter blocks
Information Paste Block Counter

Errar There aren't enough Counter blocks
Information Paste Block Ustéal

Error There aren't enough Usial blocks
Information Paste Block Ustéal

Error There aren't enough Usial blocks
Information  Finished

. Cl
[ Aute close on successful completion

Marks all selected items for deletion. Such items are shown
dashed until next download, after which they are removed
from the diagram. Short cut = <Del>.

Reverses ‘Delete’ and ‘Cut’ operations carried out on selected
item(s) since the last download.

Brings selected items to the front of the diagram.

Sends the selected items to the back of the diagram.

Edit Parameter Value...

This menu item is active if the cursor is hovering over an
editable parameter. Selecting this menu item causes a pop-up
window to appear, which allows the user to edit the parameter
value.

Parameter Properties...

Parameter
Help...

This menu item is active if the cursor is hovering over an
editable parameter. Selecting this menu item causes a pop-up
window to appear, which allows the userto view the parameter
properties, and also, to view the parameter Help (by clicking
on the ‘Help' tab.

Produces Parameter Properties and Help information for the
selected function block or parameter, depending on the hover
position of the cursor, when the right-click occurs.
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Wires

To make a wire
1. Drag two (or more) blocks onto

the diagram from the function
block tree.

. Start a wire by either clicking on a

recommended output or clicking
on the ‘Click to Select output’icon
at the bottom right corner of the
block to bring up the connection
dialog, and clicking on the
required parameter.
Recommended connections are
shown with a green plug symbol,;
other parameters which are
available being shown in yellow.
Clicking on the red button causes
all parameters to be shown. To
dismiss the connection dialog
either press the escape key on the
keyboard, or click the cross at the
bottom left of the dialog box.

. Once the wire has started a

dashed wire is drawn from the
output to the current mouse
position. To complete the wire
click on the required destination
parameter.

. Wires remain dashed until they

are downloaded

. Control .
iIMain.PY Diag. Status|:
i [Main 5P Diag.Output|:
: Diag.PAOF !

e T =4I Contral
=4I+ Setup
{I+ Standby
I+ MominalPy
{I+ ErLimit
{I+ TranzferlEn
{I+ FFType
{I+ BleedScale
= I~ Main
- P
{I SF

Jhe TI

X

Figure 138 Output selection dialog box
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Routing Wires

When a wire is placed it is auto-routed. The auto routing algorithm searches for a
clear path between the two blocks. A wire can be auto-routed again using the context
menus or by double clicking the wire. A wire segment can be edited manually by
click-dragging. If the block to which it is connected is moved, the end of the wire

moves with it, retaining as much of the path as possible.

If a wire is selected by clicking on it, it is drawn with small boxes on its corners.

Wire Context Menu

Right click on a wire to display the wire block context
menu:

Force Exec When wires form a loop, a break point

Break must be introduced, where the value
written to the block comes from a
source which was last executed
during the previous cycle. A break is
automatically placed by iTools, and
appears in red. {1 Force Exec Break
allows the user to define where a
break must be placed. Surplus breaks

appear in black. 1k

Re-Route wire  Replaces the current wire route with a
new route generated from scratch.

Use Tags Toggles between wire and tag mode
between parameters. Tag mode is
useful for sources and destinations
which are widely separated.

Find Start Goes to the source of the wire.
Find End Goes to the destination of the wire.
Cut, Copy, Paste Not used in this context.

Delete Marks the wire for deletion. The wire is

redrawn as a dashed line (or dashed
tags) until next download. Operation
can be reversed until after next
download.

Undelete Reverses the effect of the Delete
operation up until the next download,
after which, Undelete is disabled.

Bring to Front Brings the wire to the front of the
diagram.

Push to Back Sends the wire to the back of the
diagram.

L% Force Exec Break

Re-Route Wire
Use Tags

Find Start

Find End

X Delete Cel
Undelste

Ering T Front
Push To Back

Figure 139 Wire con-
text menu
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Wire Colors

Black
Red

Magenta

Purple
Green

Thick Wires

Normal functioning wire

The wire is connected to a non-changeable parameter.
Values are rejected by the destination block.

A normal functioning wire is being hovered-over by the
Mouse Cursor.

A red wire is being hovered-over by the mouse cursor.
New Wire (dashed green wire changes to solid black after
being downloaded.)

When attempting to wire between blocks which are located in different tasks, if no
task break is inserted, then all the affected wires are highlighted by being drawn with
a much thicker line than usual. Thick wires still execute, but the results are
unpredictable, as the unit cannot resolve the strategy.

Comments

Comments are added to a wiring diagram by click-dragging them from the Function
Block tree onto the diagram. As soon as the mouse is released, a dialog box opens to
allow comment text to be entered.

Carriage returns are used to control the width of the comment. Once text entry is
complete, ‘OK’ causes the comment to appear on the diagram. There are no
restrictions on the size of a comment. Comments are saved to the instrument along
with the diagram layout information.

Comments can be linked to function blocks and wires by clicking on the chain icon at
the bottom right-hand corner of the comment box and then clicking again on the
required block or wire. A dashed line is drawn to the top of the block or to the
selected wire segment (Figure 141).

Note: Once the comment has been linked, the Chain icon disappears. It re-appears
when the mouse cursor is hovered over the bottom right-hand corner of the comment
box, see Figure 141.

Comment Context Menu

Edit
Unlink

Cut

Copy

Paste

Delete

Undelete

Opens the Comment dialog box to allow

the comment text to be edited. & Edit
Deletes the current link from the Urlirk
comment. Hocu chrx
Moves the comment to the Clipboard, Copy  Chrl+C
ready to be pasted elsewhere. Short cut

= <Ctrl>+<X>. > Delete Del
Copies the comment from the wiring

diagram to the Clipboard, ready to be
pasted elsewhere. Short cut =
<Ctrl>+<C>.

Copiesa comment from the Clipboard to
the wiring diagram. Short cut =
<Ctrl>+<V>.

Marks the comment for deletion at next
download.

Undoes the Delete command if
download has not taken place since.

Figure 140 Comment
context menu
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Monitors

Monitor points are added to a wiring diagram by click-dragging them from the
Function Block tree onto the diagram. A monitor shows the current value (updated at
the iTools parameter list update rate) of the parameter to which it is linked. By default
the name of the parameter is shown. To hide the parameter name either double click
on the monitor box or ‘Show Names’ in the context (right-click) menu can be used to
toggle the parameter name on and off.

Monitors are linked to function blocks and wires by clicking on the chain icon at the
bottom right-hand corner of the box and then clicking again on the required
parameter. A dashed line is drawn to the top of the block or the selected wire
segment.

Note: Once the monitor has been linked, the Chain icon disappears. It re-appears
when the mouse cursor is hovered over the bottom right-hand corner of the monitor
box

Comment Sample
comment

Math2 2
add (10 Usrval 1
i (ét K 10.00 =
n Ut
o ——fval  val
—Inz .
g g~ B
out=10.00
Monitor

Figure 141 Comment and Monitor appearance

Monitor Context
=
Menu

= + Show Mames

Show names Toggles parameter names on
and off in the monitor box. Unlirk:

Unlink Deletes the currentlink from the ¥ cut Chrla
monitor. -

Cut Moves the monitor to the cop cirkC
Clipboard, ready to be pasted & paste Cr
elsewhere. Short cut = X Delete Del
<Ctrl>+<X>.

Copy Copies the monitor from the Ering To Frort
wiring diagram to the Push To Back
Clipboard, ready to be pasted
elsewhere. Short cut = g Parameter Help...
<Ctrl>+<C>. Figure 142

Paste Copies a monitor from the Monitor context menu

Clipboard to the wiring
diagram. Short cut =
<Ctrl>+<V>.

Delete Marks the monitor for deletion
at next download.

Undelete Undoes the Delete command if
download has not taken place
since.

Bring to Front  Moves the item to the ‘top’ layer
of the diagram.

Push to Back Moves the item to the ‘bottom’
layer of the diagram.

Parameter Help Shows parameter help for the
item.
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Downloading -

When the wiring editor is opened the current wiring and diagram layout is read from
the instrument. No changes are made to the instrument function block execution or
wiring until the download button is pressed. Any changes made using the operator
interface after the editor is opened are lost on download.

When a block is dropped onto the diagram, instrument parameters are changed to
make the parameters for that block available. If changes are made and the editor is
closed without saving them there is a delay while the editor clears these parameters.

During download, the wiring is written to the instrument which then calculates the
block execution order and starts executing the blocks. The diagram layout including
comments and monitors is then written into instrument flash memory along with the
current editor settings. When the editor is reopened, the diagram is shown positioned
as it was when it was last downloaded.

Colors

Items on the diagram are colored as follows:

Red ltems which totally or partially obscure other items and items
which are totally or partially obscured by other items. Wires
that are connected to unalterable or non-available
parameters. Execution breaks. Block execution orders for

Task 1.

Blue Non-available parameters in function blocks. Block execution
orders for Task 4. Task breaks.

Green ltems added to the diagram since last download are shown
as green dashed lines. Block execution orders for Task 2.

Magenta All selected items, or any item over which the cursor is
hovering.

Purple Red wires when being hovered over by the mouse cursor.

Black All items added to the diagram before the last download.

Block execution orders for Task 3. Redundant execution
breaks. Monitor and comment text.
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Align Tops
Align Lefts

Space Evenly

Delete

Undelete
Select All

Create
Compound

Rename

Copy Graphic

Save Graphic...

no wires are selected, all wires
are re-routed.

Aligns the tops of all blocks in
the selected area.

Aligns the left edges of all
blocks in the selected area.
Spaces selected items such that
their top left corners are
spaced evenly across the width
of the diagram. Click on the
item which is to be the left-most
item, then <Ctrl>+<left click>
the remaining items in the
order in which they are to
appear.

Marks the item for deletion at
next download time.

Can be ‘Undeleted’ up until
download occurs.

Reverses the action of ‘Delete’
on the selected item.

Selects all items on the current
diagram.

Active only when the right click
occurs, in the top level
diagram, within the bounding
rectangle which appears when
more than one item is selected.
Creates a new wiring diagram
as described in ‘Compound’,
below.

Using iTools EPack
Diagram Context Menu
Cut Active only when the right click
occurs within the bounding & cut Chri
rectangle which appears when Copy Chrl+C
more than one item is selected. B, paste Chrley
Moves the selection off the Re-Route Wires
diagram to the Clipboard. Align Tops
Short cut = <Ctrl>+<X>. .
' / L dlign Lefts
Copy As for 'Cut’, but the selection is
. . .. Space Evenly
copied, leaving the original on
the diagram. Short cut = ¥ Delete
<Ctr|>+<C>. Undelete
Paste Copies the contents of the
Clipboard to the diagram. select Al
Short cut = <Ctrl>+<V>. Create Compound
Re-Route wires Reroutes all selected wires. If Rename

Capry Graphic

Save Graphic...

Capy Fragment Ta File. ..
Paste Fragment From File...

Cenktre

Figure 143 Diagram context
menu

Allows a new name to entered for the current wiring diagram.
This name appears in the relevant tab.

Copies the selected items (or the whole diagram if no items are
selected) to the clipboard as a Windows metafile, suitable for
pasting into a documentation application. Wiring
entering/leaving the selection (if any) are drawn in tag mode.

As for ‘Copy Graphic' above, but saves to a user-specified file

location instead of the clipboard.

Copy Fragment To File...
Copies selected items to a user-named file in folder ‘My iTools
Wiring Fragments' located in ‘My Documents'.
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Paste Fragment From File
Allows the user to select a stored fragment for inclusion in the
wiring diagram.

Centre Places the display window at the centre of the selected items.
If ‘Select All" has previously been clicked-on, then the display
widow is placed over the centre of the diagram.

Compounds

Compounds are used to simplify the top level wiring diagram, by allowing the placing
of any number of function blocks within one ‘box’, the inputs and outputs of which
operate in the same way as those of a normal function block.

Each time a compound is created, a new tab appears at the top of the wiring
diagram. Initially compounds and their tabs are named ‘Compound 1’, ‘Compound 2’,
etc. but they can be renamed by right clicking either on the compound in the top level
diagram, or anywhere within an open Compound, selecting ‘Rename’ and typing in
the required text string (16 characters max.).

Compounds cannot contain other compounds (i.e. they can be created only in the top
level diagram).

Compound creation

1. Empty compounds are created within the top level diagram by clicking on the
‘Create Compound’ toolbar icon.

2. Compounds can also be created by highlighting one E:;
or more function blocks in the top level diagram and Create Flatten
then clicking on the ‘Create Compound’ toolbar icon. | compound | compound
The highlighted items are moved from the top level
diagram into a new compound.

3. Compounds are ‘uncreated’ (flattened), by highlighting the relevant item in the
top level menu and then clicking on the ‘Flatten Compound’ toolbar icon. All the
items previously contained within the compound appear on the top level diagram.

4. Wiring between top level and compound parameters is carried out by clicking on
the source parameter, then clicking on the compound (or the compound tab) and
then clicking on the destination parameter. Wiring from a compound parameter to
a top level parameter or from compound to compound is carried out in similar
manner.

5. Unused function blocks can be moved into compounds by dragging from the tree
view. Existing blocks can be dragged from the top level diagram, or from another
compound, onto the tab associated with the destination compound. Blocks are
moved out of compounds to the top level diagram or to another compound in a
similar way. Function blocks can also be ‘cut and pasted’.

6. Default compound names (e.g. ‘Compound 2’) are used only once, so that if, for
example, Compounds 1 and 2 have been created, and Compound 2 is
subsequently deleted, then the next compound to be created will be named
‘Compound 3.

7. Top level elements can be click-dragged into compounds.
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Tool Tips

Hovering the cursor over the block displays ‘tooltips’ describing that part of the block
beneath the cursor. For function block parameters the tooltip shows the parameter

description, its OPC name, and, if downloaded, its value. Similar tooltips are shown
when hovering over inputs, outputs and over many other items on the iTools screen.

A Function Block is enabled by dragging the block onto the diagram, wiring it, and
finally downloading it to the instrument. Initially blocks and associated wires are
drawn with dashed lines, and when in this state the parameter list for the block is
enabled but the block is not executed by the instrument.

The block is added to the instrument function block execution list when the
‘Download’ icon is operated and the items are redrawn using solid lines.

If a block which has been downloaded is deleted, it is shown on the diagram in a
ghosted form until the download button is pressed. (This is because it and any wires
to/from it are still being executed in the instrument. On download it will be removed
from the instrument execution list and the diagram.) A ghosted block can be
‘undeleted’ as described in ‘Context menu’, above.

When a dashed block is deleted it is removed immediately.
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Parameter Explorer

This view is displayed:

by clicking on the ‘Parameter Explorer’ toolbar icon, BH Parameter Explorer

2. by double clicking on the relevant block in the tree pane or in the Graphical
Wiring Editor

3. by selecting ‘Function Block View’ from the Function block context menu in the
Graphical Wiring Editor.

4. by selecting ‘parameter Explorer from the ‘View’ menu
5. by using the short cut <Alt>+<Enter>

In each case the function block parameters appear in the iTools window in tabular
form, such as the example in Figure 144.

File Device Explorer Yiew Options Window Help
B & W &8 % & X ‘ @ | a . @ .
Mew File  Open File Load Save Print Scan Add Remove Views Help
[E] Graphical wiring  [EH Parameter Explorer [ Fieldbus 1jO Gateway Q Watch/Recipe M OPC Scope @ iTools Secure
i & a 2 ~
() ESUALEHBIE RS e =: epack.192-168-111-10-502-1D255-EPack - Parameter Ex... [= |[B1)[X) =
& | =
< | 5| | Meas | Setup | AmDis | AlmDet | AmSig | AlmLat | Améck | AlmStop|
£ Browse ‘Q Find| | Name | Description | Address| Yalue|
NetType The type of network. Set in |t 281 1PH (1] ~]
(] Instrument % & VMaximum Maximum Yoltage of the stac 291 500 (0) ~
#1110 & VineNominal  Line nominal value 279 230.00
(] IPMonitor & \Magimum Maximum Current of the stacl 283 Stack164 (0] ~
®-(] Lge2 & INominal Nominal current of the stack 282 16.00
# (] Lacs / VLoadType Load Yoltage type for Compt 292 VlLoad_TypeO (0] ~
(] Mathz HeatsinkTmax M aximum temperature of the 270 125
- Modultr & VdipsThreshold Voltage Dips Threshold 271 10
=23 Network E & FreqDiiftThreshe Frequency Drift Threshold. 290 2.00 ==
& (1] Meas & ChopOffThreshe Chop Off Threshold [ 293 120
&80 Setup & ChopOifNb Chop Off Number 294 10
& (3 AlmDis = & OvevoltThiesh Dver voltage threshold 272 10
] AlmDet & UndervoltThres!| Under voltage threshold 273 15
53 2 HeatsinkPreTen Heatsink pre alarm temperat. 274 100
-] Almsig & PLFAdustReq | Partial load failure adiustmenl 280 No (0] +
(] AlmLat v PLFAdiusted | Partial load failure adjusted a 275 NotAdjusted (0) ~
£ @ Pl Fensitivitn | Partial Inad failire sensitivib 7R 2 b
£ |
Level 2 (Engineer) EPack v. E2.01

Figure 144 Parameter table example

The figure above shows the default table layout. Columns can be added/deleted from
the view using the ‘Columns’ item of the Explorer or context menus (Figure 145).

View Options  Windouw

Copy Parameter ChrlH-C %
Parameter Properties. .. e =5 Copy Parameter crkeC
sical @ Parameter Help...  Shift+F1 | Fieldbus [/ Gatew. Parameter Properties...
o @ Farameter Help...  Shift+F1
v Description
Address Display, .. v Address m v Description

v Limits v Address

v Limits
Oper Context Menu

Figure 145 Column enable/disable

b

Explorer Menu
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Parameter Explorer Detail

Figure 146 shows a typical parameter table. This function block has a number of
subfolders associated with it for the configuration (setup) and for the alarms. Each of
these is represented by a ‘tab’ across the top of the table.

EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer (Network) (=13
-
Meas | Setup | AlmDis | AlmDet | &mSig || AlmLat | Améck | AlmStop
[ Name | Description | Address| Yalug| Low Lirnit] High Lirnit|
Frequency Frequency aof the line 267 0.00 -10000000000.00  10000000000.00
Wline Line voltage meazurement 256 0.00  -10000000000.00 1000000000000
| Iz of the load 257 0.00  -10000000000.000 1000000000000
lsqB urst Ayverage square value of loac 258 0.00  -10000000000.00 70000000000, 00
lzg Square value of the load cun 259 000 -10000000000.00 1000000000000
N ims of the load 280 0.00  -10000000000.000 1000000000000
WaaBurst Ayerage square value of the 268 0.00  -10000000000.00 1000000000000
Wag Square value of load valtage 261 0.00 1000000000000 1000000000000
FEBurst True Power measurement in 262 0.00  -10000000000.00°  10000000000.00
F True power measurement. 263 000 -10000000000.00 1000000000000
S Apparent power measuremer 264 0.00  -10000000000.00 1000000000000
PF Povier Factar 265 0.00  -10000000000.000  10000000000.00
i Load impedance 2BE 0.00  -10000000000.000 1000000000000
HtSinkTemp  Heatsink 1 temperature 269 0.00  -10000000000.00 70000000000, 00
Metwork_Meas - 14 parameters

Figure 146 Typical parameter table

Notes:

1.

Parameters in blue are non-editable (Read only). In the example above all the
parameters are read only. Read/write parameters are in black and have a ‘pencil’
symbol in the ‘read/Write access column at the left edge of the table. A number of
such items are shown in Figure 144, above.

Columns. The default explorer window (Figure 144) contains the columns
‘Name’, ‘Description’, ‘Address’ and ‘Value’. As can be seen from Figure 147,
above, the columns to be displayed can be selected, to a certain extent, using
either the ‘Explorer’ menu or the context menu. ‘Limits’ have been enabled for
the example above.

Hidden Parameters. By default, iTools hides parameters which are considered
irrelevant in the current context. Such hidden parameters can be shown in the
table using the ‘Parameter availability’ settings item of the options menu (Figure
147). Such items are displayed with a shaded background.

The full pathname for the displayed parameter list is shown at the bottom left
hand corner of the window.

W @ Windoew  Help

acaling...
Show Device Mames
v Show Labels on Toolbars Parameter, Availability Seltings [Z|
Panel Yiews Position »
Hide Farameters and Lists when Mot Relerant
Claring... Mate: | may be necessan to manually refresh iToak ta
Update Rates. ., teflech cument settings. This can be done by pressing
Shift+F5.
Decimal Places r

Parameter Availability Settings. ..

Parameter List Cursar Options [ ] Parameter Value Selections Restricted by Current Limits

Theus Pararnsbare i Rrowee (Find ' {

oK l [ Cancel

Figure 147 Show/Hide parameters
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Explorer Tools

A number of tool icons appear above the parameter list:

Back to: and Forward to:.

The parameter explorer contains a history buffer of up to 10 lists that have
=" ~ been browsed in the current instance of the window. The ‘Back to: (list name)’
and ‘Forward to: (list name)’ icons allow easy retracing or repeating of the
parameter list view sequence. If the mouse cursor is hovered over the tool
icon, the name of the parameter list which will appear if the icon is clicked-on
appears. Clicking on the arrow head displays a pick list of up to 10 previously
visited lists which the user can select. Short cut = <Ctrl>+<B> for ‘Back to’ or
<Ctrl>+<F> for ‘Forward to’.

H= o

Go Up a Level, Go Down a Level. For nested parameters, these buttons allow
the user to navigate ‘vertically’ between levels. Short cut = <CtrI>+<U> for ‘Go

= Up a Level’ or <Ctrl>+<D> for ‘Go Down a Level'.

. Push pin to give the window global scope. Clicking on this icon causes the
current parameter list to be permanently displayed, even if another instrument

& becomes the ‘current device’.

Context Menu

Copy Parameker Chrl+C

Parameter Properties...
Q Parameter Help...  shift+F1

Columnns 4

Copy Parameter Copiesthe clicked-on parameter to the clipboard

Parameter properties Displays parameter properties for the clicked-on
parameter

Parameter Help... Displays help information for the clicked-on
parameter
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F i e I d b us G ateway B3 Fieldbus 1/0 Gateway

EPack controller units contain a great number of parameters, so it is necessary for
the user to define which Input and Output parameters are to be available for block
read and write. The Input/Output definitions are configured using the ‘Fieldbus 1/0
Gateway'.

i EPack.192-168-111-10-502-ID255-EPack - Fieldbus /0 Gateway Editor 9[=(E3
L -
Irput D efirition | Qutput O efinition
[ Mame [ wired From ~
A Input1 Control. M ain, Py
A& InputDZ Control.M ain. 5P
& Inputd3 Metwork. Meas.Yine
& InputD4 Metwark Meaz
A Inputds Metwork. Meas Vline
A InputDE Metwork. Meas.|
& InputD? Metwork Meas PBurst
& InputDg Metwork, Meas. Frequency
& InputD9 [hat wired)
A Inpuio [hot wired]
& Input1l [hat wired)
& Input12 [hot wired] a3
A Y " . B "

Figure 148 Typical Fieldbus Gateway Parameter list

As shown in Figure 148, there are two tabs within the editor, called ‘Input definition’
and ‘Output definition’. ‘Inputs’ are values sent from the controller to the master.
‘Outputs’ are values received from the master and used by the controller, (e.g. set
points written from the master).

The procedure for selecting variables is the same for both input and output definition
tabs:

1. Double click the next available position in the input or output data table and
select the variable to assign to it. A pop-up (Figure 149) provides a browser from
which a list of parameters can be opened.

2. Double click the parameter to assign it to the input definition.

(2 Faultdst ~
(21 FitingoR
(2 Instrument
=[a1
=3 analoglP
=23 Main
] Type
4 RangeHigh
4| RangeLow
APy
470 Measval
(2 Alrnbis
(23 AlmDet v

[ Delete wire

Figure 149 Browser window

Notes:

1. By setting the same parameter contiguously (e.g. main.sp for inputs 2 and 3) the
data will be sent in IEEE format.

2. The Master must request the same number of parameters as there are in the
table.

3. The tables are saved to Flash memory when the user quits configuration mode
and returns to Operator mode.
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When all the required parameters have been added to the lists, notes of how many
‘wired’ entries are included in the input and output areas should be made as this
information is needed when setting up the Master.

Notes:

1. Amaximum of 32 input and 16 output parameters may be set using the Gateway
Editor.

2. No checks are made that output variables are writeable, and if a read only
variable is included in the output list any values sent to it will be ignored with no
indication.

3. For Modbus only:

As shown in Figure 150, ‘Block Read’ and ‘Block Write’ requests both access the
same memory location (Dec:4744; hex:1288), which ‘points’ to the relevant input
definition table or output definition table according to whether the instruction is a
read or a write. The value for a parameter in the input table may differ from the
value of the same parameter in the output table.

Once the changes have been made to the Input and Output definition lists,

they must be downloaded to the controller unit. This is done (for both tables @
simultaneously) by clicking on the ‘Update device Flash Memory’ button on the

top left of the Fieldbus Gateway Editor window. The controller performs a restart after
this operation.

BLK READ - hex 1288 |- Parameter A address

BLK WRITE —>| hex 1288 Parameter E address

Input Definition table Output Definition table

Parameter E address |1

Parameter B address |1 Parameter F address |1

Parameter C address Parameter C address

Parameter G address

Further addresses Further addresses

1
1
1 1
1 1
: Parameter D address |1
! I
1
1
1

Parameter A address | !

Parameter F address

)
Parameter B address |'
,
\

Parameter C address

Parameter G address Parameter D address |'

Further addresses Further addresses

1
1
1
1
1
1
: Parameter C address
1
1
1
1
1
1

Figure 150 Block read and block write (note 3)
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Watch/Recipe Editor & watchirecpe

The watch/recipe editor is opened by clicking on the Watch/Recipe tool icon, by
selecting ‘Watch/Recipe’ in the ‘Views’ menu or by using the short cut <Ctrl>+<A>.
The window is in two parts: the left part containing the watch list; the right-hand part
containing one or more data sets, initially empty and unnamed.

The Watch/Recipe window is used:

1. To monitor a list of parameters. This list can contain parameters from many
different, and otherwise unrelated parameter lists within the same device. It
cannot contain parameters from different devices.

2. To create ‘data sets’ of parameter values which can be selected and downloaded
to the device in the sequence defined in the recipe. The same parameter may be
used more than once in a recipe.

B EPack.192-168-111-10-502-1D255-EPack - Watch/Recipe Editor (=13
DEE® X Iae #A R
List | Parameter | Deseription [ Yalus|
I FiringOP ode Fiting Mode indicatic Mode_Burst (1] + Rename Data Set...  Ctr+R
FiringOP In Input of the firing oul 0.00 Dﬁ Mew Data Set Chri+w
FiringQP LoadType Load tppe configural  Resistive (0] = [m Delate Data Set Dl
Erergy Irput Input to totalize 0.00 & h | |
Contral AlmDet | PYTransfer Indication alarm det Inactive (0] - Sniapshot Yalues Ctrk-A
&7 Clear Data Set Shift+Del
@ Download Yalues Chrl+D
Copy Data Set Ctrl+C

Figure 151 Watch/Recipe Editor window (with context menu)

Creating a Watch List

After opening the window, parameters can be added to it as described below. The
values of the parameters update in real-time, allowing the user to monitor a number
of values simultaneously.

Adding Parameters to the Watch List

1. Parameters can be click-dragged into the watch list from another area of the
iTools window (for example, the parameter explorer window, the graphical wiring
editor, the browse tree). The parameter is placed either in an empty row at the
bottom of the list, or if it is dragged on top of an already existing parameter, it is
inserted above this parameter, with the remaining parameters being moved 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 remaining in its
original position.

3. Parameters can be copied <CtrI>+<C> and pasted <Ctrl>+<V> either within the
list, or from a source external to it, for example the parameter browse window or
the Graphical Wiring Editor.

4. The ‘Insert item...’ tool button L the ‘Insert Parameter’ item in the Recipe or
context menu or the short cut <Insert> can be used to open a browse window
from which a parameter is selected for insertion above the currently selected
parameter.
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Data Set Creation

Once all the required parameters have been added to the list, select the empty data
set by clicking on the column header. Fill the data set with current values using one of
the following methods:

1. Clicking on the ‘Capture current values into a data set’ tool icon @i (also known
as the ‘Snapshot Values’ tool).

2. Selecting ‘Snapshot Values’ from the Recipe or Context (right-click) menu.
3. Using the short cut <Ctrl>+<A>.

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, no values will be written for those
parameters at download. Data values are cleared by deleting all the characters in the
cell then either moving to a different cell or typing <Enter>.

The set is called ‘Set 1’ by default, but it can be renamed by either by using the
‘Rename data set...” item in the Recipe or context menus, or by using the short cut
<CtrI>+<R>.

New, empty data sets can be added using one of the following:

4. Clicking on the ‘Create a new empty data set’ toolbar icon. I
2. Selecting ‘New Data Set’ in the Recipe or context menus

3. Using the short cut <Ctrl>+<W>

Once created, the data sets are edited as described above.

Finally, once all the required data sets have been created, edited and saved,
they can be downloaded the instrument, one at a time, using the Download tool,
the ‘Download Values’ item in the Recipe or context menus, or the short cut
<CtrI>+<D>.
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Watch Recipe Toolbar Icons

O

S BBEBEBE © Xed O T

=

Create a new watch/recipe list. Creates a new list by clearing out all
parameters and data sets from an open window. If the current list has not
been saved, confirmation is requested. Short cut <Ctrl>+<N>

Open an existing watch/recipe file. If the current list or data set has not
been saved, confirmation is requested. A file dialog box then opens
allowing the user to select a file to be opened. Short cut <Ctrl>+<0O>
Save the current watch/recipe list. Allows the current set to be saved to a
user specified location. Short cut <Ctrl>+<S>.

Download the selected data set to the device. Short cut <Ctrl>+<D>
Insert item ahead of selected item. Short cut <Insert>.

Remove recipe parameter. Short cut <Ctrl>+<Delete>.

Move selected item. Up arrow moves selected parameter up the list; down
arrow move the selected parameter down the list.

Create a new empty data set. Short cut <Ctrl>+<W>.

Delete an empty data set. Short cut <Ctrl>+<Delete>

Capture currentvalues into a data set. Fills the selected data set with values.
Short cut <Ctrl>+<A>.

Clear the selected data set. Removes values from the selected data set.
Short cut <Shift>+<Delete>.

Open OPC Scope. Opens a separate utility that allows trending, data
logging and Dynamic Data Exchange (DDE). OPC Scope is an OPC explorer
program that can connect to any OPC server that is in the windows registry.
(OPC is an acronym for ‘OLE for Process Control, where OLE stands for
'‘Object Linking and Embedding’.)

Watch/Recipe Context Menu

The Watch/Recipe Context menu items have the same functions as described above
for toolbar items.
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Parameter Addresses (Modbus)
Introduction

The iTools address fields display each parameter’'s Modbus address to be used when
addressing integer values over the serial communications link. In order to access
these values as IEEE floating point values, the calculation: IEEE address = {(Modbus
address x 2) + hex 8000} should be used.

Notes:

1. Certain parameters may have values which exceed the maximum value that can
be read from or written to using a 16-bit integer communications. Such
parameters have a scaling factor applied to them as described in Parameter
Scaling.

2. When using 16-bit scaled integer Modbus addressing, time parameters can be
read from or written to in 10ths of minutes, or in 10ths of seconds as defined in
the parameter Instrument.config. TimerRes.

Parameter Types

The following parameter types are used:

bool Boolean

uint8 Unsigned 8-bit integer

int16 Signed 16-bit integer

uint16 Unsigned 16-bit integer

int32 Signed 32-bit integer

uint32 Unsigned 32-bit integer

time32 Unsigned 32-bit integer (time in milliseconds)
float32 IEEE 32-bit floating point

string String - an array of unsigned 8-bit integers.

Parameter Scaling

Some parameters might have values which exceed the maximum value (32767) that
can be read/written via 16-bit scaled integer comms. Such parameters are assigned
a scaling factor as described in "Scaling Factor" on page 175.
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Parameter List

The full list of parameters available via the communications link is to be found in the
SCADA table supplied as a part of the iTools help system. Individual parameter
addresses also appear in each iTools configuration page along with ‘enumerations’
showing all the possible values that the parameter can take.

To display the parameters list load the Parameter Help file (Phelp_Epack_Vx.xx.chm)
from the iTools menu;
1. Select Help, Device Help from the iTools menu bar.
2. The Parameter Help file will display.
3. Select the topic Scada from the Content tab.
4. Scroll to the heading List of Parameters in the main window, click EPack
parameters.

The EPack Parameters table will be displayed.
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Alarms

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* Use appropriate safety interlocks where personnel and/or equipment hazards
exist.

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

EPack alarms protect thyristors and loads against abnormal operation, and provide
the user with valuable information regarding the type of fault.

Under no circumstances must these alarms be regarded as a replacement for proper
personnel protection.

Global System Monitoring

At power-up and in running for some functionalities EPack performs a check of most
of electronic parts (power supply, digital memory, and so on). In case of failure,
EPack reports a status in the Global Status Parameters available using
communication and displays a message on its front fascia.

There are four types of message described below:

* The first one is related to a detected failure on displays microcontroller board and
EPack displays ‘CONFIG ERROR'. For this kind of problem it is recommended to
send the unit back to a repair center. EPack also displays a code in hexadecimal
for a technician. This code is also available in decimal through iTools in Global
Status 0.

* The second one reports issues related to a hardware problem detected by the
microcontroller. Issues can be located on the different boards. In this situation
EPack displays ‘HW Problem’. For this kind of problem it is recommended to
send the unit back to a repair center or contact your local representative. EPack
also displays a code in hexadecimal for a technician. This code is also available
in decimal through iTools in Global Status 1.

* The third one is more related to configuration data set on production line, or
during upgrade. In this case EPack displays ‘INVALID DATA'’. For this kind of
problem it is recommended to send the unit back to a repair center. EPack also
displays a code in hexadecimal for a technician. This code is also available in
decimal through iTools in Global Status 2.

* The fourth one concerns detection of an internal malfunction mainly on the
display microcontroller board. For this event EPack displays INTERNAL
FAILURE'’. For this kind of problem it is recommended to send the unit back to a
repair center. EPack also displays a code in hexadecimal for a technician. This
code is also available in decimal through iTools in Global Status 3.

232 HA033541 Issue 03



EPack Alarms
System Alarms

System alarms are considered to be ‘Major Events’ which help prevent proper
operation of the system, and the unit is placed in standby mode.

The following subsections describe each of the possible system alarms.

Missing mains

Supply power is missing.

Thyristor short circuit

A thyristor short circuit leads to current flow even when not firing.

Over temperature

Reserved for future development.

Network dips

This detects a reduction in supply voltage, and if this reduction exceeds a
configurable measured value (VdipsThreshold), firing will be inhibited until the supply
voltage returns to a suitable value. VdipsThreshold represents a percentage change
in supply voltage between successive half cycles, and can be defined by the user in
the Network.Setup menu, as described in "Network Setup configuration" on

page 191.

Mains frequency fault detected

Triggered if the supply voltage frequency strays out of the range 47 to 63Hz, or if the
mains frequency changes, for one cycle to the next, by more than the threshold
defined in the Network.Setup menu described in "Network Setup configuration" on
page 191.

The value can be adjusted between 0.9% and 5%, the default value is 5%.

Chop Off alarm

Chop-off alarm will be active when a current threshold is exceeded for more than a
pre-defined number of mains periods. This current threshold is user- adjustable from
100% to 350% of unit's nominal current. (to be found in the Network.setup area of
configuration ("Network Setup configuration" on page 191).
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Process Alarms

Process Alarms are related to the application and can be configured either to stop the
unit firing (Standby Mode) or to allow operation to continue. Process alarms can also
be configured to be latched and if so, they have to be acknowledged before the alarm
is considered to be non-active. Alarms cannot be acknowledged until the trigger
source has returned to a non-active state.

Total Load Failure (TLF)

No load is connected.

Closed Loop alarm

Closed loop break alarm is currently active.

External input alarm

The external input alarm associated with the alarm block is active.

Over current detection

The analog input over current detection alarm is active.

Over Voltage Alarm

An ‘OverVoltThreshold’ can be configured in the Network.Setup area of configuration
("Network Setup configuration" on page 191) as a percentage of VLineNominal. If the
VLine voltage rises above this threshold the OverVoltage alarm is set.

Note: This Alarm is returned FALSE if the MissingMains Alarm is set.

Under Voltage Alarm

An ‘UnderVoltThreshold’ can be configured in the Network.Setup area of
configuration ("Network Setup configuration" on page 191) as a percentage of
VLineNominal. If the VLine voltage falls below this threshold the UnderVoltage alarm
is set.

Note: This Alarm is returned FALSE if the MissingMains Alarm is set.
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Partial Load Failure (PLF)

This alarm detects a static increase in load impedance by comparing the reference
load impedance (as configured by the user) with the actual measured load
impedance over a mains cycle (for phase angle firing) and over the burst period (for
burst and logic firing).

Non-inductive loads, for example resistance furnaces, resistive loads with low
temperature coefficient or short wave infrared loads can be monitored using this
function. For other load types, for example AC51 slightly inductive loads or AC56a
primary of transformer, please consult Eurotherm.

The sensitivity of the partial load failure measurement can be set to any value
between 2 to 6 inclusive, where an entry of 2, for example, means that one half of the
elements (or more) must be open circuit in order to trigger the alarm; an entry of 3
means that one third of the elements (or more) must be open circuit in order to trigger
the alarm, and so on down to one sixth. All elements must have identical
characteristics and identical impedance values and must be connected in parallel).

The relevant parameters (PLFAdjustReq, and PLFSensitivity) are both to be found in
Network.Setup, as described in "Network Setup configuration" on page 191..

Partial Load Unbalance (PLU)

Indication Alarms

This alarm is applicable only to three-phase load configurations and indicates when
the difference between highest and lowest current value reaches a threshold
(PLUthreshold) configurable between 5% and 50% of the highest load current.
PLUthreshold appears in Network.Setup, as described in "Network Setup
configuration" on page 191.

Indication Alarms signal events for operator action if required. Indication alarms
cannot be configured to stop power module firing, but they may be latched if required,
and if latched, they must be acknowledged for the Signalling Status to return to the
normal (non-alarm) state.

Process Value Transfer active

Indicates when a transfer control mode (e.g. V2 <> |12 P <> |2 or V2 <> I?) is active.

Limitation active

Indicates when the internal firing control loop limits the firing output (12 or VV?) (in order
not to exceed the adjusted maximum value)

Load Over-Current

Indicates when a configurable RMS load current threshold (Overlthreshold) is
reached or exceeded. The parameter is found in the Network.Setup area of
configuration ("Network Setup configuration” on page 191) and is configurable as
10% to 400% of Nominal Current.
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Maintenance
Precautions

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* Apply appropriate personal protective equipment (PPE) and follow safe
electrical work practices. See applicable national standards e.g. NFPA70E,
CSA 7462, BS 7671, NFC 18-510.

»  This equipment must only be installed and serviced by qualified electrical
personnel.

* Refer to manual for installation and servicing.

» The product is not suitable for isolation applications, within the meaning of
EN60947-1 Turn off all power supplying this equipment before working on the
loads of the equipment.

« Turn off all power supplying this equipment before working on equipment.
» Always use a properly rated voltage sensing device to confirm power is off.

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

« This product must be installed, connected and used in compliance with
prevailing standards and/or installation regulations.

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

Reasonable use and responsibility

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.

EPack is an “AC semiconductor controllers for non-motor loads” designed according
to IEC60947-4-3 & UL60947-4-1, it meets the requirements of the Low voltage and
EMC European Directives which covers safety and EMC aspects.

Use in other applications, or failure to observe the installation instructions of this
manual may impair safety or EMC.

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

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

Watlow Electric Manufacturing Company shall not be held responsible for any
damage, injury, losses or expenses caused by inappropriate use of the product
(EPack), or failure to comply with these instructions.
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Under some circumstances, the EPack heatsink temperature may rise by more than
50°C and it can take up to 15 minutes to cool after the product is shut down.

/\ CAUTION
HOT SURFACE RISK OF BURNS

* Allow heatsink to cool before servicing.

* Do not allow flammable or heat-sensitive parts in the immediate vicinity of
heatsink.

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

Preventive Maintenance

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

« Tighten all connections in conformance with the torque specifications. Periodic
inspections are required.

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

See Table 1, “Connection Details” on page 41.
Wires are not properly retained in terminals with insufficient torque.

Insufficient torque may increase the contact resistance:

* The protective earth ground connection may be too resistive. In case of short
circuit between live parts and heatsink, the heatsink may reach a dangerous
voltage.

®* The power terminals will overheat.

Excessive torque may damage the terminal.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

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

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

Conductive or non-conductive parts which ingress product may reduce or short the
insulations barriers inside the product.

/A DANGER

HAZARD OF FIRE

* Heat-sink must be cleaned regularly. Periodicity depends on the local
environment, but should not exceed 1 year.

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

/A DANGER

HAZARD OF FIRE

« This product does not contain any branch-circuit protection, the installer must
add branch-circuit protection upstream of the unit.

«  Branch circuit protection must be selected according to maximum current in
each phase and must be rated in compliance with local and national regulatory
requirements.

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

Branch circuit protection are mandatory to protect the wiring.

® CE: branch-circuit protection must be selected according to IEC 60364-4-43 or
applicable local regulations.

* UL: branch-circuit protection must be selected according to NEC article 210.20, it
is necessary for compliance with National Electric Code(NEC) requirements.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* High speed fuses (supplemental fuses in addition to branch circuit protective
device), as listed in fusing sections, are mandatory to protect EPack against
load short circuit.

+ If opening of either the branch circuit protective device or the high-speed fuses
(supplemental fuses) occurs, the product must be examined by suitably
qualified personnel and replaced if damaged.

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

The power circuit must be protected by a supplementary fuse, which should be used
in conjunction with suitable fuse holders (and contact kits, if required) as shown in
Table 8 or Table 9.

Note: With a supplementary fuse (high speed fuse), EPack is suitable for use on a
circuit capable of delivering not more than 100kA RMS symmetrical amperes, 500
Volts Maximum (coordination Type 2).

Coordination Type 1 and Type 2 explanations

Type 1: Type 1 coordination requires that, under short-circuit conditions, the
device must cause no danger to persons or to the installation but may not be
suitable for further service without repair and replacement of parts.

Type 2: Type 2 coordination requires that, under short-circuit conditions, the
device must cause no danger to persons or to the installation and must be
suitable for further use.
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A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH
e Respect storage conditions of spare fuses.

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

Storage conditions of spare fuses

Manufacturer Storage Conditions

Atmosphere Non-corrosive and non-conductive
Storage temperature  |-40° C to +70° C (-40° F to +158° F)

Mersen Maximum temperature |15° C (27° F) within 8 hours
variations
0, o 0, o 0,
Humidity 950/0 at 20° C, 80% at 40° C, 50% at
50°C
Atmosphere Non-corrosive and non-conductive
E?)tr?ger Storage temperature  |-40° C to +85° C (-40° F to +185° F)
Bussmann .- No more than 70 percent relative
HUm|d|ty hum|d|ty
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Table 8: Details of high-speed fuses (WITHOUT microswitch) and fuse holders required for
EPack with order code HSP

EPack Fuse holder Contact kit
current Fuse Fuse manufacturer o Fuse body
un rating | & catalog number ty size (mm) | Manufacturer & Qty Qty
rating catalog number
Mersen Mersen
30A us103
<25A or FR10GR69V30 10x38 or
32A Mersen Mersen
FR10GR69V32 CUS103
Mersen
FR14GR69V40
Mersen
328 | 40A 1 rR1aGCe9VA0
Cooper-Bussmann Mersen
FWP-40A14F 14x351 US143
FR1TSEZS§$V50 3 1 0
40A 50A
Cooper-Bussmann
FWP-50A14F
Mersen
SOA 1 63A L FRosuDe9ves
Mersen 22%58 '\LAJ(Sa;Ze;
63A S0A FR22GC69V80
Cooper Bussmann
FWP-80A22F
80Ato Mersen Mersen
125 | 2294 | FrR27UQ69V250T 27x60 US273
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Table 9: Details of high-speed fuses (WITH microswitch) and fuse holders required for
EPack with order code HSM

Fuse holder Contact kit
EPack f Fuse
current Fqse Fuse manufacturer Qty bodysize | Manufacturer Manufacturer
rating rating | & catalog number () & catalog Qty & catalog Oty

number number

Mersen
FR14GR69V32T
Mersen
FR14GC69V32T
Cooper-Bussmann
FWP-32A14FI

<25A 32A

Mersen
FR14GR69VAOT 14x51 Mersen Mersen
Mersen us143 Y227928A
FR14GC69VA0T
Cooper-Bussmann

FWP-40A14FI

32A 40A

Mersen 3 1 3
FR14UD69V50T
Cooper-Bussmann
FWP-50A14FI

40A 50A

Mersen

S0A [ 63A 1 ErooUD69VE3T

Mersen 2958 Mersen Mersen
FR22GC69V80T us223 G227959A

Cooper-Bussmann
FWP-80A22FI

63A 80A

Mersen
80A & 250A Mersen Mersen
125A FR27UQ69V250T 27x60 US273 E227612A

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

« Tighten all connections in conformance with the torque specifications. Periodic
inspections are required.

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

Unless otherwise mentioned on the side of the fuse holders, torque fuse holders
terminals at 2Nm (18Ib in).

Wires are not properly retained in terminals with insufficient torque. Insufficient torque
may increase the contact resistance, causing the power terminals to overheat.

Excessive torque may damage the terminal.

Fuse Holders Contacts Kit

For technical specification and recommended wiring, see "Fuse Holders Contact
Data (Fuse Ordering Code HSM)" on page 59.
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Fuse holder dimensions

Figures 152 to 156 show dimensional details for the various fuse holders listed in

Table 8 and Table 9 (not all shown to the same scale).
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Figure 152 Fuse holder dimensions: US103 (10x38mm)CUS103 (10x38mm)
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Figure 154 Fuse holder dimensions: US143 (14x51mm)
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NOTICE

NORTH AMERICA REGULATIONS

+ For USA & Canada EPack 125A fuse holder terminal capacity is rated UL
1/0AWG, this may decrease the maximum Load current according to standard,
ambient temperature, wiring arrangement.

Failure to follow these instructions can result in non-compliance to North
America regulations.

For compliance with;
® ULS508A (Industrial Control Panels) the continuous load shall not exceed 120A.

Note: As per UL508A, an ambient temperature of 40°C is assigned to all
cabinet, cable stranded copper rated 90°C.

* NFPA79 (Electrical Standard for Industrial Machinery) full load current shall not
exceed:

° 125A at 35°C ambient temperature
©  120A at 40°C ambient temperature
° 115A at45°C ambient temperature.

Note: According to NFPA79 sub article 12.5.2, NFPA70 (NEC) article 310.15
may be used to size conductor rated 90°C. Higher full load current may be
achieved with NFPA70 (NEC) see below.

* NFPA 70 (NEC: National electric code), continuous load may be limited
according to ambient temperature of the cabinet and wiring arrangement.

Note: Single-Insulated Conductors and NEC Table 310.15(B)(17) (formerly
Table 310.17) may be use for continuous load up to 125A at 45°C.
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Auxiliary supply fuse protection

HAZARD OF FIRE

* The cables used to connect the EPack’s auxiliary supply and voltage
reference must be protected by branch-circuit protection. Such branch-circuit
protection must comply with local and national regulatory requirements.

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

Branch circuit protection is mandatory to protect the cable used to connect the
auxiliary supply.

® CE: branch-circuit protection must be selected according to IEC 60364-4-43 or
applicable local regulations.

UL: branch-circuit protection must be selected according to NEC article 210.20, it
is necessary for compliance with National Electric Code(NEC) requirements.

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* AHigh-speed fuse (supplemental fuses in addition to branch circuit protective
device) or a double protection fuse as listed in fusing sections is mandatory for
85Vac to 550Vac auxiliary supply.

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

This fuse is necessary to avoid the 85Vac to 550Vac auxiliary supply to emit flame or
molten element in case of breakdown of a component.

High-speed fuse (supplemental fuse) does not protect the wiring they must be fitted
in addition to branch circuit protective device).

Double protection fuse combines a branch circuit fuse and a high-speed fuse. Double
protection fuse must be selected according to applicable national standards. Branch
circuit protection fuses Standard in USA/Canada differ from IEC standards (e.g;
Europe (CE)). Therefore:

* Afuse approved as branch circuit protection fuses in USA/Canada is not a
branch circuit in all countries where IEC standards apply (e.g; Europe (CE)).

A fuse approved as branch circuit protection fuses in all countries where IEC
standards apply (e.g; Europe (CE)) is not a branch circuit in USA/Canada.
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Table 10: Auxiliary supply fuse protection

UL Fuse Category CE Fuse Category Fuse (Make and Type)

Supplemental fuse Supplemental fuse ATM2-type fuse rated 2A, 600Vac/dc:
(Does NOT protectthe wiring) | (Does NOT protect the wiring) Mersen/Ferraz Shawmut (UL file: E33925)

Double protection fuse Supplemental fuse J-type fuse rated 3A/600Vac:
chombicr;es a Bhranch zirfcuit (Does NOT protect the wiring) HSJ3 by Mersen/Ferraz Shawmut
use and a High-speed fuse) (UL file: E2137; CSA class: 1422-02
LR12636)
or

DFJ-3 by Eaton/Cooper Bussman

(UL file: E4273; CSAclass: 1422-02
LR53787)

Supplemental fuse Double protection fuse gR-type fuses rated 3A /700V:
{Does NOT protectthe wiring) | (Combines a Branch circuit FR10GR69V3 (V1014571) by
fuse and a High-speed fuse) Mersen/Ferraz Shawmut (UL file: E76491)

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* If opening of any fuses or branch circuit protection device that supply the
85Vac to 550Vac auxiliary supply occurs, first check the wiring. If the wiring is
not damaged, do not replace the fuse and contact the manufacturer's local
service center.

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

If the wiring is not damaged a component inside the 85Vac to 550Vac auxiliary supply
is broken and product must go back to service center.
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Instrument upgrade is done in two steps: upgrading iTools to the latest version and
upgrading software.

iTools upgrade

On the www.eurotherm.com website, locate the ‘Downloads’ section, and click the
"Quick search’ button for ITOOLS. A list of the latest available iTools software and

documentation is displayed. Click on the links to download and install the latest
version.

Downloads section

v E Downloads| Eurotherm Limited X —

&« G (M O htips//www.eurotherm.com/en/eurotherm-downloads/

AUl D@ - Dhom

@ | & ACA Workstream - Request Summary... ) Eurotherm ECN Sy @ Eurotherm ECN Sy. @ Drawing Register g Tech Documentati.. () Dashboard « Eurot d Hub-Dayforce £ TechSpecs < Welcome to the EP... >
. " ” . &
B o« v Latest Articles Events Case Studies Training Partner Portal

Eurotherm. oy wattow

PRODUCTS v SOLUTIONS v SUPPORT v SERVICES v

ABOUT EUROTHERM v

Home
G Downloads
55
L g._
a3
~— f— —] p— by g | ~ o =}
L:‘_\ q - :} [ & + ) L £
a All L'v ] == ES LE = -1 L £ ‘v] | oo
Brochure CAD Case Study Certificate Data Sheet Essential Note App Software Terms & Conditions User Guide Whitepaper

Language:

[Tools English

Click to download
the latest version

3
2
z
Q

File Name Upload Date
Eurotherm iTools V10.00 Release Note 29/06/2028
Eurotherm iTools V10.00 671MB 29/06/2026
EPC3000 [V5.36] iTools IDM Update 45MB 27/056/2028
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Firmware upgrade

With the relevant instrument selected in iTools, click on the Help menu and select
‘Check for Updates...’.

Click on ‘Firmware Upgrade Tool..." and follow the instructions.

1€ Contents @ Update Checker - iTools g@@
I Release Motes . ] ]
Tacls on the weh iTools Version Infarmation
1 i Your Installed Version: 9.57.11
@ Device Help I
§ Device Information. . Current Releage: 9.57.11
Release Date: 201312-20
P You are already running the latest version of iTools.
Syster Information
iTools Installation Diagnostics
About... Online Devices
Mame Type Wergion Update wvailable
EPack.|D255-EPack !

Firmware Upgrade Tol...

Figure 157 Check for updates

Software upgrade

Software upgrade can be carried out by one of two methods, as follows:

Obtaining a Passcode via Telephone

1. Telephone the local Eurotherm Sales/Service agent with the serial number of the
instrument to be updated, and the current software version. All required
information (Serial Number, Software version, current features codes) can be
found in Instrument Option folder using iTools (see Figure 158 below). This
information can also be found through HMI in configuration mode 'Info' menu.

2. Place an order for the required new functionality.

3. A new passcode will be provided which is to be entered in the Info menu
available from the front panel whilst in Configuration mode or in the Instrument
Options configuration using iTools.

EE EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Instrument) ===
- \
| Display | Chains | Configuation | Options | ScalingF actor|
[Description [ Addiess] Value| Wired Fiom

Serislfo Seiisl Number 5102 kil

Software Software version af the product 5103 £3.02
& Passcodel | Pass Code for Features Secure Word 1 5099 51317
# Passcode? | Pass Code for Fealures Secure Word 2 5100 11674

Passcoded | Pass Code for Fealures Secure Word 3 5101 0

< (T

Instrument.Options - 5 parameters

Figure 158 Instrument options configuration
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Obtaining a Passcode via iTools

A @ DN

Click on the ‘iTools Secure’ tool button

Accept the warning message.

Select the functions required from the displayed list (figure 159).

=3 iTools Secure

Click on ‘Proceed...’. This sends an email requesting the option passcode. Follow

the instructions.

Enter the new passcode as described in

step three above.

<3 iTools Secure
Options  Help

No Hardlock Found
epk00048D 2300FF-local.ID255-EPack

[l @ =)

Rating | Enable 324 v

[¥] Limit Loops

[¥] Transter Control

[V] Power Control

[¥] Energy Function Block
[¥] Graphical Wiring E ditor
[V] OEM Secuiity

[V] EtheiNet/IP

["] PROFINET

[ Proceed... ] { Close ]

Figure 159 iTools secure
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EPack Licence Notice

FreeRTOS
EPack is powered by an original FreeRTOS from version v7.1.0.
FreeRTOS is available at http://www.freertos.org

EtherNet/IP
EPack uses an embedded MOLEX Ethernet/IP stack.

PROFINET
EPack uses an embedded PROFINET PORT stack.

/* microutf8
Copyright © 2011 by Tomasz Konojacki

Permission is hereby granted, free of charge, to any person obtaining a copy of this
software and associated documentation files (the "Software"), to deal in the Software
without restriction, including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice must be included in all copies
or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

/*

Iwip

I

* Copyright © 2001, 2002 Swedish Institute of Computer Science.

* All rights reserved.

* Redistribution and use in source and binary forms, with or without modification, are
* permitted provided that the following conditions are met:

* 1. Redistributions of source code must retain the above copyright notice, this list of
* conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright notice, this list
* of conditions and the following disclaimer in the documentation
* and/or other materials provided with the distribution.

* 3. The name of the author may not be used to endorse or promote products
* derived from this software without specific prior written permission.
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Technical Specification
Standards

The product is designed and produced to comply with:

Countries

Standard/
Certification
symbol

Standard/Certification details

European
community

C€

EN60947-4-3:2014. (identical to
IEC60947-4-3:2014)

Low-voltage switchgear and controlgear -
Part 4-3:Contactors and motor-starters - AC
semiconductor controllers and contactors
for non-motor loads.

Declaration of conformity available on
request.

USA &
Canada

cus

USA: UL60947-4-1

Canada: CAN/CSA C22.2 NO.60947-4-1-14
Low-Voltage Switchgear and Controlgear -
Part 4-1: Contactors and Motor-Starters -
Electromechanical Contactors and
Motor-Starters

U.L. File N° E86160

Australia

&

Regulatory Compliance Mark (RCM) to
Australian Communication and Media
Authority.

Based on compliance to EN60947-4-3:2014.

China

Product not listed in catalog of products
subject to
China Compulsory Certification (CCC)

ALL

ODVA declaration of conformity

Etheri'et/IP
Cybersecurity Cybersecurity certification to Achilles® CRT
Achilles® L1 Level 1

Installation Categories

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

* Do not exceed the device's ratings.

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

The insulation barriers of the equipment have been designed for the rating as defined
in the table below at an altitude of 2000m maximum.
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Table 11: Installation categories

Installation  Rated impulse Rated Maximum value of
Category withstand insulation rated operational
voltage (Uimp)  voltage(Ui)  voltage to earth

Communications Il 0.5kv 50V 50V

Standard 10 I 0.5kVv 50V 50V

Relays Il 4kV 300V 300V

Power terminals 1] 6kV 500V 500V
Specification

Auxiliary supply

Frequency range: 47 to 63Hz

Power requirement: 24V dc 12W
24V ac 18VA
500V ac 20VA

Rated control supply voltage (Us): 24V ac/dc (+20%, -20%)
or
100 to 500V (+10%, -15%)

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

+  The maximum voltage between any pole of the 85Vac to 550Vac auxiliary
supply and all other terminals must be lower than 550Vac.

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

If the 85Vac to 550Vac auxiliary supply is supplied by a dedicated transformer the
phasing must be checked to avoid overvoltage.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

*  The “24V auxiliary supply” is an SELV circuit. The supply voltage must be
derived from a SELV or PELYV circuit.

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

SELV is defined (in IEC60947-1) as an electrical circuit in which the voltage cannot
exceed 'ELV' under normal conditions or under single fault conditions, including earth
ground faults in other circuits.

The definition of ELV is complex as it depends on environment, signal frequency, etc.
See IEC 61140 for further details.
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Power

Frequency range

Rated operational voltages (Ue):

Rated operational currents (le)
Power Dissipation

Duty cycle
Device form designation
Short circuit protection

Rated conditional short-circuit
current
Utilization categories

47 to 63Hz

100 to 500V (+10%, -15%)

16 to 125 Amps

1.3 Watts per Ampere, per phase

Uninterrupted duty / continuous operation
Form 4 (Semiconductor controller)

By external supplemental fuses (high speed
fuse) - see "Fusing" on page 239.

100kA (Coordination Type 2)

AC-51: Non-inductive or slightly inductive

loads, resistance furnaces

AC-55b: Switching of incandescent lamps
AC-56a: Transformer Primary
Low/high temperature coefficient and
non-aging/aging types: MOSI
Molybdenum Silicide, Silicon Carbide,
Carbon.

AC-51: 1 x le continuous

AC-55b: 1 xle continuous

AC-55b: 2.5x le - 100ms

AC-56a: 1 x le continuous

0.85 for Loads from 32A up to 125A

Heater Type

Overload conditions

Load Power factor

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH
* Do not exceed the device's ratings.

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

Only SLIGHTLY inductive loads are allowed, contact Eurotherm for advice for Loads
lower than 32A.

Physical
Dimensions and mounting See Figure 4, Figure 5, Figure 6 and Figure 7 for
centers details
Weight:
16 to 32A units 3060g + user connectors
40 to 63A units 3510g + user connectors
80A and 100A units 5830g + user connectors
125 A units 7940g + user connectors
Environment
Temperature limits:
Operating: 0°Cto 45°Cat 1000m
0°Cto 40°C at 2000m
Storage: -25°Cto +70°C
Altitude: 1000m maximum at45°C

2000m maximum at 40°C
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/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH
* Do not exceed the device's ratings.

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

The insulations barriers of the equipment have been designed for an altitude of
2000m maximum.

/A DANGER

HAZARD OF FIRE

* At commissioning ensure that under maximum load condition, the ambient
temperature of the product will not exceed the limit stated in that manual.

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

Enclosure type ratings (UL)

All units: Open type
Degree of Protection (CE)
All units: IP20 (EN60529)

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH
* Respect electrical installation requirements to ensure, improve the IP rating.

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

If the conductor stripping lengths of the power cables are longer than the
requirements IP20 is compromised.

If the conductor stripping lengths of the power cables are shorter than the
requirements there is a potential risk of total loss of connection. Wires may slip out of
the terminals.

If the plastic knockouts are removed, and cables with diameter lower than 9mm are
used, the IP20 is compromised and the product is IP10.

Humidity limits: 5% to 95% RH (non-condensing)
Atmosphere Non-explosive, non-corrosive, non-conductive
Pollution degree: Pollution degree 2

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

» Electrically conductive pollution must be excluded from the cabinet in which
the product is mounted.

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

The product has been designed for pollution degree 2 according to IEC60947-1
definition: Normally, only non-conductive pollution occurs. Occasionally, however, a
temporary conductivity caused by condensation may be expected.
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Electrically conductive pollution must be excluded from the cabinet in which the
product is mounted. To ensure a suitable atmosphere in conditions of conductive
pollution, fit adequate air conditioning/filtering/cooling equipment to the air intake of
the cabinet, e.g. fitting fan-cooled cabinets with a fan failure detection device or a
thermal safety cut-out.

External wiring
IEC/CE: Must comply with IEC60364-1 and

IEC60364-5-54 and all applicable local
regulations.

UL: Wiring must comply with NEC and all applicable
local regulations. Cross sections must comply
with NEC, Article 310 Table 310-16.(See Table 1
of this manual for temperature ratings).

Shock According to EN60068-2-27 and IEC60947-1
(Annex Q, Category E)

Vibration According to EN60068-2-6 and IEC60947-1
(Annex Q, Category E)

EMC Standard: EN60947-4-3:2014.

See Table 12 and Table 13 for EMC emission and
immunity levels attained.
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Table 12: EMC Immunity Tests

EMC immunity tests (According to EN60947-4-3:2014)

Level Criteria
Requested Achieved Requested | Achieved
Electrostatic discharge Air discharge mode 8kV Air discharge mode 8kV 2 2
(test method of [IEC 61000-4-2) | Contactdischarge mode Contact discharge mode
4kV 4kv
Radiated radio-frequency 10V/m from 80MHz to 10V/m from 80MHz to 1 1
electromagnetic field test 1GHzand from 1.4GHzto | 1GHz and from 1.4GHz
(test method of EN 61000-4-3) |2GHz to 2GHz
Fasttransient/bursttest(5/50ns) | Power ports 2kV / 5kHz Power ports 4kV /5 kHz 2 2
(test method of EN 61000-4-4) | Signal ports 1kV / 5kHz Signal ports 2kV /5 kHz
Surge Voltage test 2kV line to earth 2kV line to earth 2 2
(1,2/50us - 8/20us) 1kV line to line 1kV line to line
(test method of EN 61000-4-5)
Conducted radio-frequency test | 10V (140dBuV) 15V (143.5dBpV) 1 1
(test method of EN 61000-4-6) |from 0.15MHz to 80 MHz from 0.15MHz to 80 MHz
0% during 0.5 cycle & 1 0% during 0.5 cycle & 1 2 2
Voltage dips test cycle cycle
(test method of EN 61000-4-11) 59, during 10/12 cycles 40% during 10/12 cycles 3
70% during 25/30 cycles 70% during 25/30 cycles 3
80% during 250/300 cycles | 80% during 250/300 3
cycles
Shortinterruptions test 0% during 250/300 cycles | 0% during 250/300 3 2
(test method of EN 61000-4-11) cycles
Table 13: EMC Emission Tests
EMC emission tests (According to EN60947-4-3:2014)
Test Frequency Limitlevel for class A Comments
(MHz) industrial
Quasi peak Average
dB (uV) dB (uV)
Radiated radio frequency emission test 30t0230 | 40at10m N/A Pass
ACCOI’diﬂg to EN60947-4-3:2014 230 to 47 at 10m N/A
(test method of CISPR11) 1000
Conducted radio frequency emission test 0.15t0 0.5 79 66 The conducted
According to EN 60947-4-3:2014 for rated 510 30 73 60 emissions can meet the
power <20kVA requirement of
(test method of CISPR11) IEC60947-4-3:2014
Conducted radio frequency emission test 0.15t0 0.5 100 ) with an external filter
According to EN 60947-4-3:2014forrated 05195 86 =g 2dded on the fine
power >20kVA : connections.
(test method of CISPR11) 5t0 30 90 to 73" 80to 601 | Thisisinline with the
rest of the industry?

1. Decrease with log of frequency emissions.

2. Technical note TN1618 (available upon customer request) describes the recommended filter structures which reduce conducted

radio-frequency emissions.
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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.

« Signal and power voltage wiring must be kept separate from one another.
Where this is impractical, all wires must be rated to the power voltage &
shielded cables are recommended for signal wiring.

»  This product has been designed for environment A (Industrial). Use of this
product in environment B (domestic, commercial and light industrial) may
cause unwanted electromagnetic disturbances in which cases the installer
may be required to take adequate mitigation measures.

»  For Electromagnetic Compatibility, the panel or DIN rail to which the product is
attached must be grounded.

+ Observe all electrostatic discharge precautions before handling the unit.

+ At commissioning, ensure correct product configuration.

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

To reach EMC immunity levels and criteria as stated in Table 12, Nominal current
parameter (INominal) must be set between 25% & 100% of product current rating.

/A DANGER

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

*  The I/O Input & Output, the Communications ports are SELV circuit. They must
be connected to SELV or PELYV circuit.

+ The relay output and the fuse holders contacts are compliant to the SELV
requirements; they can be connected to SELV, PELV circuit or to voltage up to
230V (maximum value of rated operational voltage to earth:230V)

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

SELV is defined (in IEC60947-1) as an electrical circuit in which the voltage cannot
exceed 'ELV' under normal conditions or under single fault conditions, including earth
ground faults in other circuits.

The definition of ELV is complex as it depends on environment, signal frequency, etc.
See IEC 61140 for further details.
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Operator Interface

Display 1.44" square TFT colour display allowing
viewing of selected parameter values in real
time, plus configuration of instrument
parameters for users with adequate access
permission.

Push buttons Four push buttons provide page and item entry
and scroll facilities.

Inputs/Outputs

All figures are with respect to 0V, unless otherwise stated.

Number of inputs/outputs 1 Analog input; 2 Digital inputs (DI1 and DI2);
1 Relay output
1 User configured output (DI2 input) *
{(* Exclusive to DI2 when not used as an digital
input). See I/0 Input & Output Details (page 55)
Update rate Twice the mains frequency.
Defaults to 55Hz (18 ms) if the supply frequency
lies outside the range 47 to 63Hz.)

Termination Removable 5-way connector. Located as shown
in Figure 14.
Analog Input
Performance See Table 14 and Table 15
Input type Configurable as one of: 0to 10V, 1to 5V,2 to
10V, 0to 5V, 0 to 20mA, 4 to 20mA
Absolute input maxima -0.6V to +16V and =40mA
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Table 14: Analog input specification (voltage inputs)

Analog input: Voltage input performance

Parameter Typical Max/Min
Total voltage working input span 0V to +10V
Resolution (electrical noise free) (note 1) 11 bits

Calibration accuracy (notes 2, 3) <0.1% <0.1%
Linearity accuracy (note 2) +0.1%
Ambient temperature deviation (note 3) <0.01%/°C
Input resistance (terminal to 0V) 142kQ 10.2%
Note 1: w.r.t. total working span Note 3: After warm up. Ambient = 25 °C

Note 2: % of effective range (0 to 5V, 0 to 10V)

Table 15: Analog input specification (current inputs)

Analog input: Current input performance

Parameter Typical Max/Min

Total current working input span 0 to +25mA
Resolution (electrical noise free) (note 1) 11 bits

Calibration accuracy (notes 2, 3 <0.29
Llnear?ty accuracy (¥1<gte % ) 18%%
Ambient temperature deviation (note 2) 10.01%/°C
Input resistance (terminal to Ov) <102Q +1%
Note 1: w.r.t. total working span Note 3: After warm up. Ambient = 25 °C

Note 2: % of effective range (0 to 20mA)

Digital Inputs

Voltage inputs
Active level (high): 11V<Vin<30V with 6mA<input current<30mA
Non-active level (low): -3V<Vin<5V with 2mA<input current<30mA
Or
5V<Vin<11V with input current <2mA
Contact closure inputs
Source current: T0mA min - 15mA max
Open contact (non active)
resistance: >800Q
Closed contact (active)
resistance: <450Q
Absolute Maxima: +30V or +25mA

Note: Absolute maximum ratings refer to externally applied signals
Digital Output

User configured output(DI2): +2% 10.2V, 10mA
For example; To supply a potentiometer
between 2kQ - 10kQ (£20%) used to drive the
Analog Input when set to Voltage mode - see
Inputs/Outputs (page 259).
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EPack Technical Specification

Relay Specification
The relay has gold plated contacts suitable for ‘dry circuit’ (low current) use. See
"I/O Input & Output Details" on page 55.
Contact life
Resistive loads: 100,000 operations
Inductive loads: Derate as per accompanying graph
(Figure 160)
High power use
Current: 2A (resistive loads)
Voltage: <264V RMS (UL: voltage 250Vac.)

Low power use
Current: >10 mA

Voltage: >5V
Contact configuration: Single pole change-over (one set of Common,
Normally Open and Normally Closed
contacts)
Termination Removable 3-way connector. Located as
shown in Figure 14.
Installation Category Installation category lll, assuming that nominal
phase to earth ground voltage is < 300V RMS.
Absolute max. switching <2A at 240V RMS (resistive loads)
capability
Note: ‘Normally Closed’ and ‘Normally Open’ refer to the relay when the coil is not
energized.
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Figure 160 Relay derating curves

Fuse Holders Contacts Kit Specification

Fuse Holders Contacts Kit are delivered with NO, NC contact
Connection: Faston lugs 2.8 X 0.5 mm
Rated insulation voltage: 250VAC

Rated operational current following IEC 60947-5 & -1
Utilization category AC15: 4A/24V/, 4A/48V, 3A/127V, 2.5A/240V
Utilization category DC13: 3A/24V, 1A/48V, 0.2A/127V, 0.1A/240V

Minimum operational current and voltage:
(For contact kit reference according to product rating see Table 4 and Table 5)
Contact kit Mersen Y227928A, for fuse size 14x51, or,
Contact kit Mersen G227959A for fuse size 22x58.
1mA/4V AC or DC
Contact kit Mersen E227612A, for fuse size 27x60
100mA/20V AC or DC
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Mains Network Measurements

All network measurements are calculated over a full mains cycle, but internally
updated every half-cycle. For this reason, power control, current limits and alarms all
run at the mains half-cycle rate. The calculations are based on waveform samples
taken at a rate of 20kHz. The phase voltage referred to is the line voltage referenced
to N input potential (load with neutral coupling).

The parameters below are directly derived from measurements for each phase.
Accuracy (20 to 25°C)
Line frequency (F): +0.02Hz
Line RMS voltage (Vline): £2% of Nominal Vline.
Load RMS voltage (V): 2% of Nominal V for voltage readings
>1% of Nominal V. Unspecified for
readings lower than 1%Vnom.

Load current(Igms): 2% of Nominal Igpg for current readings
>3.3% of Nominal Igys. Unspecified for
readings = 3.3% of Nominal. Igys.

Load RMS voltage squared (Vsq): +2% of (Nominal V)
Thyristor RMS current squared (Isq): +2% of (Nominal 1)2
True load power (P): 2% of (Nominal V) x (Nominal I)

Frequency resolution 0.1 Hz

Measurement resolution 11 bits of Nominal value
Measurement drift with ambient <0.02% of reading / °C
temp.

Further parameters (S, PF, Z, IsqBurst, Vsq Burst, and PBurst) are derived from the
above, for the network (if relevant). See "Network Meas Menu" on page 189 for
further details.

/\ WARNING
UNINTENDED EQUIPMENT OPERATION

* At commissioning, ensure correct product configuration.

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

To reach accuracy as stated above, Nominal current parameter (INominal) must be
set between 25% & 100% of product current rating.

Communications

Connection Dual port Ethernet - RJ45
Cable type Shielded RJ45 CAT5+
Protocol Modbus TCP,
Ethernet/IP, or PROFINET (both, a chargeable option)
Baud rate 10/100 full or half duplex
Indicators Tx activity (green)and communications activity
(yellow)
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