Compact SCR Power Controller

EPack, Single Phase
(Applicable to firmware versions V2 to V4.04)

HA031414 Issue 07
10/2017

Eurotherm.

by Schneider Electric







EPack Table of Contents

Table of Contents

Table of CoNteNtS ......ooiiei e 3
Safety Information ...........ccoooiiiiii i 10
Important Information...........ccoeviiiiii e 10
Safety NOES ..o 11
Y = Y 13
Symbols Used in the Instrument Labelling...........cccccoiiiiiini 14
INtrOdUCHION ... e 15
Unpacking the UNitS ..o 15

(O o [T 070 o [N 16
Basic Product COdiNg .........coooiiiuiiiiiiiiiiie e 16
Software Upgrade OptionS............cooiiiiiiiii i 17
INSEAllAtioN .....coeie e 18
Mechanical Installation.............cooeiiieie e 18
FiXing detaiilS ......cooiueiiieie e 18
Mounted clearance dimenSiONS ...............oooiiiiiiiiiiiiiiicee e, 18
Bulkhead MouNting ..........ooiiiiiie e 19

DIN Rail MOUNEING ..ottt 20

D110 01T g T (o] o - 21

16A 10 32A UNit AIMENSIONS ...oveniiieee e 21

40A 10 B3A UNit AIMENSIONS ..ovveieieeee e 22

80A to 100A unit dIMENSIONS ....ovveeieeeeeee e 23

T25A UNit dIMENSIONS ... e 24

Electrical INStallation ............ouueiiiiiee e 25
ConNEeCtion DELAIIS........eueiiiieeeee e 25
AUXIlIAIY SUPPIY et 27

24V ac/dc auxiliary SUPPIY ....ooooiieiiiiieiee e 27

85 to 550Vac auxiliary SUPPIY ......coooiieiiiiiiiiee e 27

Auxiliary supply fuse protection .............ccccceviiiiiiieiiniie e 28
Connections (Supply Power and Load) ..........cccoooiiiiieieiiiiiiiie e 29

16A 10 32A and 40Ato B3A UNItS ....covveeiieiee e 29

80A and TO0A UNIES ... e 30

SIGNAI WITING ..ot ee e 31
Enable INPUL........oe e 31

Alarm ACKNOWIEAE ....cccoiiiiiiiieiie e 31

Main SetpoiNt........ooii i 31

Relay OUIPUL ... .o 32

I/O Input & Output Details.........coooiiiiiiiiiiii e 33

Network CommuNICAtIONS ........ceveeieeieeeee e 34
Ethernet Wiring ......ooooiii e 34
Communications PINOULS ..........couvvueiiiiiiiee e 34
Operator INterface .........cooouieiiiii i 35
D17 o] = ) PRSP 35

] e (VST T (Y- TN 35
SOftKEY ICONS ... 36
U] g1 01U (o] o =R 37
Pushbutton fUNCHIONS .......eeeiiei e e 37

Menu item value SEIECHION ..........oeiiiieeee e 37

Front Panel Event INdiCation ..............ouueiiiiiiiiee e 38
INSEFUMENT EVENTS ...oveecieeeeee e e 38
[gTe[Tor=Y [o] aTP=1F= T 41 38
SYSIEM AlAIMIS .. 38
ProCeSS @larmMS ....... e 38

HA031414 Issue 07 3



Table of Contents EPack
QUICKCOE ....oveeiieeceeeeee et 39
Quickcode Menu Parameters............eeeiiiiiiiiii i 40
Firing modes definitions ..., 41
oo | o PP PPPPTTUPPR 41
Burst FiXed FiriNg.....oooiiiiii e 41
Burst Variable FiriNg........coooiiiie e 42
Phase Angle COoNtrol ..........oooiiiiiiiiiiiie e 42
Intelligent Half-Cycle (IHC) Mode ..........ceeviiiiiiiiiiiiee e 42
50% DULY CYCIE .o 43
33% DULY CYCIE .ot 43
66% DULY CYCIE ..o 43
Feedback tyPe ... 44
Transfer MO .......cooo e 44
Limitation features.........ooueiiii 44
Firing Angle Limiting (in Phase Angle mode) ..........ccocceveiiniiiineenne 45
Firing Angle Limiting (in Burst mode).........ccccooiiiiiiiiic 45
Duty Cycle Limiting (in Burst mode) ..........coooviiiiiiiiiiieeee e 45
(03T o 1 1 1SR 46
CoMMUNICALIONS ..o 47
EINEINEL/IP .o 47
INEFOAUCTION ...eeiieee e 47
EPack Power Controller EtherNet/IP Features ...........ccocoiiiiiiiieneninn, 47
(0| 2] o =Te1 S TH o] o o] o G OSSR 48
Setting Up the EPack Power Controller Unit............ccccooviiiiiiiiniiene e, 48
Dynamic IP ADAreSSiNg .......couoiuiiiiiiiiiieee e 49
Fixed IP ADAreSSing .....oovveieiiiiieie e 49
Default GateWay .........coo i 50
Data Exchange Mapping........coooueeeiiiiiiieeiieee e 50
Configuring The Cyclic (Implicit) Data Exchange............cccccoviiieeennns 51
Setting Up The Master.........ooo o 53
Cyclic (Implicit) Data EXxchange ... 53
Establishing Communications...........c.ooeeiiiiiiii e 59
Data FOrmMats .....coieieiieei e 59
ThE EDS File...ee et e s 60
TroubleShOOLING ...cccoiiiiiiie e 60
MOADUS .. s 61
OVEBIVIBW ...ttt e et e e ettt e e e sttt e e e e snbbeeee e e aneeeeeeaans 61
ProtoCol BaSiCs ........ueeiiiiiiiiie e 61
Parameter ReSOIULION .........ccooiiiiiiiiii e 62
Reading of Large NUMDErS ... 63
Walit PEIOT. .....coiiiiiiiiii e 63
= 1 (=1 0T3PPSR 64
Configuration Mode Parameters ... 64
Modbus AAvanCed TOPICS .......cueiiuuiiiieeiiieiee e 65
Access to Full Resolution Floating Point and Timing Data ........................ 65
Data Types Used In EPack Power Controller Units .........ccccccoeeeevieiiiinnnnes 66
Enumerated, Status Word, and Integer parameters ..........c.ccccccoveeennneen. 66
Floating Point Parameters ... 66
Time Type Parameters..........ueeiiiiiiiiiiie e 67
ETHERNET (MODBUS TCP) ...ttt 68
INSErUMENT SEIUP ..o 68
Dynamic IP ADAreSSiNg .......couoiiiiiieiiiiiiee e 68
Fixed IP ADAreSSing .....oocueeiiiiiiiie e 69
Default Gateway .......coooo i 69
Preferred Master..........ee oo 69
ITOOIS SEIUD ... e e e e e s 69
Automatic Configuration ... 69
Manual Configuration ... 70
o S ]| ] S 71
PROFINET Features (certification pending) .........ccccccoeviiienieiiniiiene e, 71
PROFINET WIFNG ... eeee ettt eee e s e e smeeeesneeeeaneeeens 72

HA031414 Issue 07



EPack Table of Contents
iITOOIS CONNECHION. ......eiiiiiiiiiiii e 73
Setting up the EPack Controller for Profinet ............ccccconiiii 73
Commissioning using DCP protocol ............ccccceiiiiiieiiniiiic e 73
Commissioning using ‘Fixed’' IP Mode’............cccooiiiiiiiiiiiieeeeee e 75
Setting up the IP configuration via iTOOIS ............cceeiiiiiiiiiiiiii e 75
Device NamME .. ... 75
Device Name via the DCP protocol ...........ooooiiiiiiiiieeeeeeeeeeee e 75
Display of the Device Name on the EPack screen ... 76
Display of the Device Name in iTOOIS.........coociiiiiiiiiieieic e, 76
Other DCP SEIVICES .....cciiiiiiiiee ittt 76
Flash LED (also called “Flash ONCE”) .......ccuvieiiiiiiieiiiiiinee e 76
RESEt 10 faCtOrY ... 76
Cyclic Data Exchange (PROFINET 1O Data)........ccccvveeiiiiiiieeieniiiieeeeee 77
Configuring the Cyclic (IO Data) Data Exchange..........ccccoooieiiiiiicncnn. 77
Acyclic Data Exchange (Record Data)...........cccoviiiiiiiiiiieiiiiieeeeen 78
PROFINET Acyclic Readings.........coiiiiiiiiiiiieie e 79

Acyclic data exchanges, Step 7 (TIA Portal) program block................ 80
Constraints on the Parameters ... 81
Data FOrMats ...t 81
THE GSD Fl@ ..t 81
Alarm Notification..........oo oo 82

Configuration from the Front Panel ... 83
MENU PAJES ... i 83
COMIMS MENU.. ettt e e e e e e e e e s e e e e e e aaaeeeaeaaannnnes 84

COoNFig MENU.....eiiiii e 86

MEAS MEBNU ..ttt e e e e e e e e e e e e e e e e e aennes 88

SErAt MENU .o e e e e e e 89

AlM RElAY MENU.....eiiiiiiiiiie e 90

) o 0 0 =Y o T SO 91
ACCESS MEINU .ottt e e e s e e e e et e e e e e b ee e e e annees 92

ACCESS 10 MENUS ... 93

AcCesS 10 OEM SECUNLY.......eeiiiiiiiiiiie e 93
F =0 453 1= 0 LU 95

Configuration USiNg iTOOIS .........ccoiiiiiiiiiiie e 97
T} 1o o [ Tox o] o S 97
OVEIVIEBW ...ttt e e e e ettt ee e e e e e e e e e seeannbeneeneeeeaaeaaeesaaannns 97
ACCESS IMBINU ..ot 98
Alarm Configuration ...........eeiiiiii s 100
Communications Configuration ............cocceeeiiiiiie e 101
Control ConfiQuration ..........c.eeiiiiiiie e 104
Control SEtUP MENU......coiiiiiiiiiie e 105

Parameters .........oueiiiiiiiii e 105
Control Main MENU......coooiiiiiiie e 106

Parameters .........oeeeiiiiiiiie e 106
Control limit configuration .............cccoi i 107

Parameters .........oeeiiiiiiiiie e 107
Control diagnoStiC MENU ......coooiiiiiiii e 108

Parameters .........oeeiiiiiiiei e 108
Control Alarm disable Menu ... 108

Parameters .........oeeiiiiiiiii e 108
Control Alarm Detection Parameters ...........cccccoiiiiiiiiiiiiiiiiee e 109

Parameters .........oeeiiiiiiiiii e 109
Control Alarm signalling parameters ...........ccccccceiiiiiieieeiiiiiee e 109

Parameters .........oeeiiiiiiiiie e 109
Control Alarm Latch parameters ..........cccceviiiiiiiii i 110

Parameters .........ooeiiiiiieiieieec e 110
Control Alarm Acknowledgement parameters ..........ccccccovieiiiiienene 110

Parameters .........oeeiiiiiiei e 110
Control Alarm Stop parameters...........c.coeeiiiiiiie i 111

Parameters .........oooiiiiiiiii e 111
AlmRelay, Control Alarm Relay ..o, 111

HA031414 Issue 07 5



Table of Contents EPack

Parameters ......ooouueiiiiiii e 111
Counter Configuration ...........eeeeiiiiiiie e 112
Cascading COUNTETS ......couiiiii i 113
Energy Configuration ..............ooiiiiiiiiiii 114
Parameters .......oouuiiiiii e 114
RESOIULION ... 115
Fault DeteCtion MENU ............uiiiiiiiiiiee e 116
Parameters .......ooueiiiiiie e 116

Firing OUIPUL MENU ... 118
=0 g1 o] L= SR 119
Safety Ramps, Soft Start and Delayed Trigger, firing types................ 119
Input/Output (10) Configuration............occueeiiiiii e 120
Analogue Input configuration ..............cccoiiiiiiii e 121
ATIMAIN L 121
AIMDIS e e s 122
AIMDEE ... 122
AIMSIG e e e 122
4 ] = 1 SRR 122
AIMACK et 122
Y[ 15 (] o J USSR 123
AIMREIAY ..o 123

Digital Input configuration ... 124
Parameters .......ooueiiiiiii e 124

Relay Satus ......ccooiiiiiiii e 125
Parameters .......oouiiiiiii e 125
Instrument Configuration MenU..........c.eooiiiiiiii e 126
Instrument Display configuration............ccoceiiiii e 126
Parameters .......oouiiiiiii e 126
Instrument Config configuration ... 127
Parameters .......ooueiiiiii e 127
Instrument configuration ... 128
Parameters .......ooueiiiiii e 128
SCalNG FACION ....eiiiiieee e 129
SetProv EXample ........oooiiiiiiii e 129

IP Monitor Configuration ...........cc.eooiiiiiiiii e 130
Parameters .......oooo i 130
Lgc2 (Two Input Logic Operator) Menu ..........c.eeeeviiiiiiiiiiiiiee e 131
LGC2 Parameters. ......coooiiiiiiiieiiiiiiee e 131
Lgc8 (Eight-input Logic Operator) Configuration.............cccccoiiieiiineenenieees 133
Parameters .......oooo i 133
INVErsion SChemMatic ..........cooiiiiiiii e 133
Invert input decoding table ... 134
MAth2 IMENU ... e 135
Math2 Parameters ........oc.ueiiiiiiii e 135
Modulator Configuration.............oceueeieiiiiie e 137
Modulator parameters..........coooiiiiiiiiiie e 137
Network Configuration.............cuoiiiiiiii e 138
Network Meas MENU ..........cooiiiiiiiiiii e 139
Parameters .......oouiiiiiiii s 139
Network Setup configuration ... 140
Parameters .......ooueiiiiii e 140
NEtWOIK AlGIMS ... 142
AIMDIS ..t 142
Network AImDet SUDMENU ........cooiiiiiiiiiii e, 142
Network AImsig Submenu.........cccoooiiiiii e 142
Network Almlat SUbMENU ... 142
Network AlImack SUbmMeNU..........coociiiiiii e 143
Network AImstop SUDMENU ........ooiiiiiiiiiii e 143
Network Almrelay SuUbMeNU ..., 143

[0 T [ TSRS 144
Parameters .......oooo i 144
Setprov Configuration MeNU ............ccoeiiiiiiiiiiiii e 145
Setpoint provider parameters...........ccoo i 145

6 HA031414 Issue 07



EPack Table of Contents

Timer Configuration............ooii i 147
Parameters .......ooooiiiiii e 147
TIMer eXamples ... 148
Totaliser Configuration ............c.eeiiiiiiii e 149
Parameters .......oooo i 149
User Value Configuration Menu ... 150
User Value parameters ........ooo e 150
USING ITOOIS ...t 151
ITOOIS CONNECHION. ...cciiiiiiiiei it 151
Automatic deteCtion ..o 151
Ethernet (Modbus TCP) communications ............ccceeeiiiieii i, 152
DireCt CONNECHION .....coiiiiiiiiii e 154
WIRING ettt e e e e e e e e 154
Scanning for INStrUMENtS ..o 156
Graphical Wiring EditOr .........oooiiiii e 157
TOOIDAN ... 158
Wiring editor operating details ..o 158
Component Selection ... 158

Block EXECULION OFEr .......coiiiiiiiiiiiiiiiee e 159
FUNCHON BIOCKS ...coiiiiiiieie e 159

VMBS et 162

WIre COlOUIS ... 164

THICK WIFES . 164
COMMENES ... 164
MONITORS ...t e e ee e e enee e e seee e e eneeeens 165
DOWNIOAAING ...t 166
COlOUIS it 166
Diagram context MENU ........c..oeviiiiiiiiiiiiee e 167

(070] 191 oo 18] o - SRR 168

B oo ) B I o L= SRR STPPPPR 169
Parameter EXPIOIEr .......oooo i 170
Parameter explorer detail..............oooiiiiiiii 171
EXPIOrer tOOIS ....cooiiiieiee e 172
CONEXE MENU.....eiiiiiiiiiee e e 172
Fieldbus GateWay ...........ooiiuiiiiiiiiiiiii e 173
Watch/Recipe EdItOr ........oeeiiiii e 175
Creating @ Watch List...........ooiiiii e 175
Adding parameters to the Watch List .........ccccoeiiiiiii 175

Data Set Creation ... 176

Watch Recipe toolbar iCoNSs ..o 177
Watch/Recipe Context MeNU ..........ccueeiiiiiiiiiiii e 177
Parameter Addresses (Modbus) .........coeeiiiiiiiiiiiiiiiiiee e, 178
1) o Te (VT i o] o RO PRSP 178
Parameter TYPES ... 178
Parameter SCaliNg........ccooi i 178
Parameter LiSt........ooo e 179
AGIMS e 180
SYSIEM AIBIMNS ... e et e e 180
MISSING MAINS ..o e 180
Thyristor Short CirCUIt.........ooiveiiii 180
OVer tEMPEratUre ... 180
NEIWOIK diPS ..eeeiiiiiiiiie et e e e 180
Mains frequency fault ... 180
Chop Off @l1arM....cco e 180
ProCess AlGrmMS ... 181
Total Load Failure (TLF) ...oeeeiiiiieee e 181
Closed LOOP @larm .........cooueiiiiiiiieeee e 181
ALGrM INPUL ... 181
Over current deteCtioN .........cooei i 181
OVver Voltage AlGrM . ....ooi o 181

HA031414 Issue 07 7



Table of Contents EPack

Under Voltage Alarm ..........oooiiiiiiiiiiiiee e 181
Partial Load Failure (PLF)........ocuiiiiiiiee e 182
Indication AlGrMS ... 182
Process Value Transfer active ... 182
Limitation @CtiVe .........ooeiiiiiee e 182
Load OVEr-CUITENT ..ot e e e e e e e e e e 182

1Y =T (=] 0 F= T [ = SRR 183
e (= Toz= 1U 1[0 1P 183
Branch-circuit Protection and Safety Overload Protection....................... 183
Preventive MaintenancCe ...........oooo i 184
FUSING e 185
Fuse holder dimenSioNns.........oooi i 187
INStrUMENt UPGrade .......cooueeiiiie e 189
ITOOIS UPGrade......cciuiiiiiieiieeee e 189
FIrmware UPGrade........ooueiiiiiiiiiie e 190
SOftWare UPGrade. ... ....coooiiiiiiiiiiie e 191
Obtaining a Passcode via Telephone............cccccooviiieiiiiiiieec e, 191
Obtaining a Passcode Via itoolS..............eeiiiiiiiiiieiiiiiiee e 191

EPack Licence NOCE .......ooeiiiiiiee e 192
Technical Specification ... 194
= T F= T (o - SRR 194
Installation Categories ........coocuuiiiiiiii e 194
SPECIfICAtION ... 195

8 HA031414 Issue 07



EPack

Legal Information

All rights are strictly reserved. No part of this document may be reproduced,
modified, or transmitted in any form by any means, nor may it be stored in a retrieval
system other than for the purpose to act as an aid in operating the equipment to
which the document relates, without prior written permission of the manufacturer.

Eurotherm, the Eurotherm by Schneider Electric logo, Chessell, EurothermSuite,
Mini8, Eycon, Eyris, EPower, EPack nanodac, piccolo, versadac, optivis, Foxboro,
and Wonderware are trademarks of Invensys plc, its subsidiaries and affiliates. All
other brands may be trademarks of their respective owners.

Eurotherm Limited pursues a policy of continuous development and product
improvement. The specifications in this document may therefore be changed without
notice. The information in this document is given in good faith, but is intended for
guidance only. Eurotherm Limited will accept no responsibility for any losses arising
from errors in this document.
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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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EPack Safety Not

es

Safety Notes

1.

3.

10.

11.

12.

13.

BRANCH-CIRCUIT PROTECTION & SAFETY OVERLOAD PROTECTION

This product does not contain any branch-circuit protection or internal safety overload protection. The
installer must add branch-circuit protection upstream of the unit, and provide external or remote safety
overload protection to the end installation. Such branch-circuit and safety overload protection must comply
with applicable local regulations.

UL: The above mentioned branch-circuit protection is necessary for compliance with National Electric Code
(NEC) requirements.

The cables used to connect the EPack’s auxiliary supply and voltage reference must be correctly protected
by branch-circuit protection. It is the responsibility of the installer to add branch-circuit protection. Such
branch-circuit protection must comply with applicable local regulations.

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

Eurotherm 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.

If the product is used in a manner not specified by the manufacturer, the protection provided by the product
might be impaired.

Disassembling the product is strictly forbidden.

The product must be installed and maintained by suitably qualified personnel, authorized to work in an
industrial low voltage environment.

The product is not suitable for isolation applications, within the meaning of EN60947-1.

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. It is strongly recommended that the installing authority include
independent, system-safety mechanisms to protect both personnel and equipment against injury or damage,
and that such safety mechanisms be regularly inspected and maintained. Consult the EPack supplier for
advice.

The product is designed to be installed in a cabinet connected to the protective earth ground according to
IEC60364-1 and IEC60364-5-54 or applicable national standards.

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.

Before carrying out any wiring to the product, it must be ensured that all relevant power and control cables,
leads or harnesses are isolated from voltage sources.

Before any other connection is made, the protective earth ground terminal shall be connected to a protective
conductor. The cables used must be rated 90 stranded copper only.

CE: Wire conductor cross sections must comply with table 9 of IEC60947-1 taking account of table 54.2 of
IEC 60364-5-54.

U.L.: Wire conductor cross sections must comply with NEC Article 310 Table 310-16 and the earth
connection must be made using a UL-listed ring type crimp.

The protective earth ground connections and power terminals must be tightened according to the torque
values defined in Table 1, “Connection Details,” on page 26. Appropriate regular inspections must be
performed.

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

HA031414 Issue 07
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Safety Notes EPack

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

14. Any interruption of the protective earth ground conductor inside or outside the product, or disconnection of
the protective earth ground terminal is likely to make the product dangerous under some conditions.
Intentional interruption is prohibited. Whenever it is likely that protection has been impaired, the unit shall be
made inoperative, and secured against accidental operation. The manufacturers nearest service centre must
be contacted for advice.

15. Power connections: wire conductor cross sections must comply with table 9 of IEC60947-1 or NEC Article
310 Table 310-16. The cables used must be rated 90°C stranded copper only.

16. If fitted, the 85Vac to 550Vac auxiliary supply shall be protected by a supplemental fuse or by branch circuit
fuses as listed in Table 2, “Auxiliary supply fuse protection,” on page 28.

17. According to the CE and UL certifications, supplemental (high speed) fuses are mandatory for compliant
installation and protection of the EPack Power Controller against short circuit, for further details see Fusing
(page 185).

18. The EPack’s rated short-circuit conditional current is 100kA for co-ordination type 1. If opening of either the
branch circuit protective or the supplemental (high speed) fuses occurs, the product shall be examined by
suitably qualified personnel and replaced if damaged.

19. The maximum voltage between any pole of the power supply and terminals 1/L1 and N/L2 shall be lower than
550Vac. The maximum voltage between any pole of the power supply and protective earth ground shall be
lower than 550Vac (rated insulation voltage 500V).

20. Connection of two conductors in the same terminal is not permitted.

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

1. Signal and power voltage wiring must be kept separate from one another. Where this is impractical, shielded
signal wiring has to be used, rated the same as the power voltage wiring.

2. Do not use the N/L2 terminal to replicate voltage signals (in a ‘daisy chain’), as the PCB track between the
two poles is not designed to withstand short-circuit.

3. The product shall have one of the following as a disconnecting device, fitted within easy reach of the
operator, and labelled as the disconnecting device:

© A switch or circuit breaker which complies with the requirements of IEC60947-1 and IEC60947-3.
©  Aseparable coupler which can be disconnected without the use of a tool.

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

5. To reach the thermal performance the gap between two EPacks must be at minimum 10mm.

6. 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. Give consideration to additional warnings and barriers to
prevent injury.

7. 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.

8. The 24V auxiliary supply must be derived from a SELV or PELYV circuit, see SELV (page 13) for definition.

9. To ensure that EPack complies with Electromagnetic Compatibility requirements, ensure that the panel or
DIN rail to which it is attached is correctly grounded. The ground connection, designed to ensure ground
continuity, is not in any way a substitute for the protective earth ground connection.

10. IP20: In order to maintain IP20 protection, the stripped length of the power cables from the supply and to the
load must be adapted according to the insulation thickness.

11. If the upper and/or lower access door is open and if voltage reference connector is removed, IP20 is
compromised and the product is IP10.

12. Breakaway features have been designed into the product especially to improve the IP20 rating. These
features should be removed only for cable with a 9mm diameter or larger.

13. The current limit function by phase angle reduction is not available with Intelligent Half Cycle (IHC).

14. To maintain maximum cooling efficiency, the Power Module heat-sink must be cleaned regularly. Periodicity
depends on the local environment, but should not exceed six months.

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

SELV

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

The alarm relay output is compliant to the SELV requirements; it can be connected to
SELV or to voltage up to 230V (Rated insulation voltage U;: 230V)

HA031414 Issue 07 13
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Symbols Used in the Instrument Labelling

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

@ Protective conductor terminal CE Risk of electric shock

AC supply onl A Precautions against static electrical
/\/ PRIy onty i Q discharge must be taken when handling this

unit.

I} Underwriters laboratories listed Refer to the manual for instructions
¢\ YL Jus LISTED | mark, for Canada and the U.S.

Do not touch heatsink Hot CE Mark. Indicates compliance with the
Surface C € appropriate European Directives and
Standards

EAC (EurAsian Conformity) Regulatory Compliance Mark (RCM) to
customs union mark of & Australian Communication and Media
conformity Authority

14 HA031414 Issue 07
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Introduction

Introduction

This document describes the installation, operation and configuration of a single
phase EPack power controller unit. The unit includes the following analogue and
digital inputs and outputs, fitted as standard:

* Two digital inputs (contact closure or voltage level)
* One analogue 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 push
buttons for navigation and data selection.

The single phase EPack power controller 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

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, they should be
opened immediately, and the instrument examined. If there is evidence of damage,
the instrument should not be operated and the local representative contacted for
instructions.

After the instrument has been removed from its packing, the packing should be
examined to ensure that all accessories and documentation have been removed. The
packing should then be stored against future transport requirements.

HA031414 Issue 07
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Introduction EPack

Order Code

EPack power controller is ordered using a short code for hardware and chargeable
software options code.

Basic Product Coding

N =l ol ol ol il il ll ol el
EPACK-1PH

14 15 16 17 19 20 21 22 23
0

Modal [ Comms Option Optional configuration

EPACK-1PH | Fowar Controller e Modbus TCR
(standard) - -
- (=] Ethernet/|P Nominal load current m Firing mode
PN Profinat [nnnA | 1 - value fisld 1 PA Phase angle

16A 16 amps Intelligent half cycle
= B o e
228 32 amps il OEM security Nominal line voltaga Burst firing {dafault 16
408 40 amps KK - ) 100 volts cycles)
E0A 50 amps OEM OEM sacurity 110 volts Fix modulation period
B3A 63 amps 115 walts (default 2 seconds)

20A 80 amps
100A 100 amps

120 volts Legic mode
127 volts

125A 125 amps Standard Warranty 200 valts
WLOD5S | 5 Year Warranty 208 vaolts og Input Function
ST — T USWL3 | US Extended Warranty 290 volts Nona
230 voits -
OOV 500V max 240 volts Satpoint limit
24y 24V ac/de j[*B Custom Labelling 277 volts Curprent i
XXX Standard (Eurotharm) 380 valts Currant transfer span
N d FX3XX | Special Labal ADD volts
SSSIVE 415 volts
KX Resarved PRl Graphical wiring 440 vals
- 460 volts 0-10 volts
- XXX Standard configuration AR0 valts 1-5 val
Ll Control Option (no graphical adition) 500 vol - volts
GWE | Graphical Wiring Editor o 210 volts
V2 W control (standard) P g -5 valts
12 F conrol 0-20 mA
Va2CcL W with currant ¥l Fusc 420mA
limitation by thrashold .
PWRCL | Powar control with HHX W_lthclut fuse
current limit HSP High speed fuse Digital Input 2 Function
without microswitch N
: HSM High spead fusa Heater type AJC::*;

Ll Transfer Option with microswitch 30 Rgsmtlm . acknowladgament
o N Csl Silicon Carbide Remote satpoint
TFR F Transfor kB Configuration SWIR | Short Wave Infra-Red selaction

YOOKK | Default Digital setpaoint

:l Energy Option LC Long code Fuse blown
K - - -
EMS Energy measurament E Digital Input 1 Function

Resarvad
Enabla

NOTE: Communication option PROFINET is only available as a factory configured
option, from version 4.xx release.
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Introduction

Software Upgrade Options

n Sarial number instrument
nnnn Sarial numbear

- Current ratings
KK Mo change

16A-25A | Upgrade 16A to 254
16A-32A | Upgrade 16A to 324
25A-32A | Upgrade 25A to 324
40A-50A | Upgrade 40A to 50A
40A-83A | Upgrade 40A to 634
50A-83A | Upgrade S0A to 63A

80A-100A | Upgrade 80A to
1004

'8 Energy option

KK Mo change
TFR Energy measuremant

[:@ Commes option

KXXK Mo change
IP EtharnetIP
PN Profinet

no change

Upgrade V* to

VACL

Upgrade V* to

PWRCL

V2CL-PWRCL | Upgrade I to
PWR

Ff@ Graphical wiring

KA No change
GWE Graphical wiring
editor

1l OEM security

KHX Mo change
OEM OEM security

LN Transfer option

KXXK Mo change
TFR I’ Transfer

For units delivered before July 2017, the communication option PROFINET is
factory configured, (no firmware upgrade possible) and only available at intial
order stage.

NOTE: The current limiting function is not available with the firing mode Intelligent

Half Cycle (IHC).

HA031414 Issue 07
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Installation EPack

Installation

Mechanical Installation

Fixing details

The product is designed to operate at an operating temperature not exceeding 45°C
at an altitude not exceeding 1000 metres and not exceeding 40°C at an altitude not
exceeding 2000 metres.

/\ DANGER

The product is designed to be installed in a cabinet connected to the protective
earth ground according to IEC60364-1 and IEC60364-5-54 or applicable national
standards.

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.

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

/\ WARNING

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

To reach the thermal performance the gap between two EPacks must be at
minimum 10mm.

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

Figures 4 to 7 show dimensions for the various units.

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

Mounted clearance dimensions

Phase: | single phase

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

EPack clearance dimen-
sions mm (inches):

between cable tray and 70 (2.76) 100 (3.94) 150 (5.91) 150 (5.91)
EPack
between two cable trays 270 (10.6) 330 (13) 475 (18.7) 475 (18.7)
between or side by side 10 (.39) 10 (.39) 10 (.39) 10 (.39)

another EPack
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Installation

Bulkhead Mounting

32A and 63A Units

For Bulkhead mounting, fit the upper bracket ‘A’ to the rear of the unit by removing
screw ‘B’ and associated shake proof washer, offering the bracket up to the unit, and
then securing it by installing screw ‘B’ ensuring that the bracket is correctly oriented
(as shown) and that the shakeproof washer is fitted between the screw head and the
bracket.

The relevant screwdriver should have a 3mm AF hexagonal bit. The recommended
tightening torque is 1.5 Nm (1.1 Ib-ft).

Figure 1: Fitting upper bulkhead mounting bracket (32A unit shown; 63A units similar)

80A, 100A and 125A Units

For bulkhead mounting, fit the upper bracket ‘A’ to the rear of the unit by removing
screws ‘B’ and associated shakeproof washers, offering the bracket up to the unit,
and then securing it using screws ‘B’ ensuring that the bracket is correctly oriented
(as shown) and that the shakeproof washers are fitted between the screw heads and
the bracket. The relevant screwdriver should have a 3mm AF hexagonal bit. The
recommended tightening torque is 1.5Nm (1.1 Ib-ft).

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

HA031414 Issue 07

19



Installation EPack

DIN Rail Mounting

32A and 63A Units

The 32A and 63A units can be mounted using a standard 7.5 mm or 15 mm DIN rail,
mounted horizontally.

80A, 100A and 125A Units

These higher power units can be mounted, using two horizontal, parallel, 7.5 mm or
15 mm DIN rails, as shown below.

— — T J Upper DIN rail
iy i

A S| £

g EE

o =g =

S o | »

- = 8K

E co

€| E

& EE

~ oo

y ¢@8@2

-,  — WK Lower DIN rail

Figure 3: DIN rail mounting details for 80A, 100A and 125A units
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EPack Installation

Dimensions

16A to 32A unit dimensions

EPack (auxiliary) supply power (low volt-
age option shown)

51mm (2.01 in)

46.7mm (1.84 in)

View on right-hand
side

163.5mm (6.44 in)
129.2mm (5.09 in)
121mm (4.76 in)
—
117mm (4.61 in)
147mm (5.79 in)
174mm (6.85 in)

136.2mm (5.36 in)

"e@mcsvcc)

- Protective earth ground
-

connection (M5 nut).
-l

View on The protective earth ground
' lower face connection must be made
\ using a Listed ring type

I/O connector —

- o e
=T X :
=1 I ¢ crimp.

Relay output Load power output

Figure 4: Mechanical installation details (16A to 32A units).
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EPack

40A to 63A unit dimensions

EPack (auxiliary) supply power (low volt-
age option shown)

72mm (2.83 in)

View on
upper face
\\\

46.7mm (1.84 in)

{

—

Phase reference
(neutral)

Load power input

M
0
| Front view

OO!O®

E

163.5mm (6.44 in)
129.2mm (5.09 in)
121mm (4.76 in)
1

side

View on right-hand

Protective earth ground con-
nection (M5 nut).
The protective earth ground
connection must be made us-
ing a listed ring type crimp.

1/0 connector

158.2mm (6.23 in)

M5

117mm (4.61 in)

147mm (5.79 in)

‘ -
e §

174mm (6.85 in)

Y

A

" eaEmcvccl
[} :

Relay output

Load power output

View on
lower face

Figure 5: Mechanical installation details (40A to 63A units).
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80A to 100A unit dimensions

EPack (auxiliary) supply power (low volt-
age option shown)

Phase reference (neutral)

Load power input S E\

Eg

00

g2
—~ —_~
E £ £ c

Ew View on L Ewv- —¢
ov. upper face o .
° @ S

Wire guide (2 places)

Access to supply
termination screw head

A

Door catch

Front view

View on right-hand
side

197.6 mm (7.78 in)
182 mm (7.17 in)
175.46 mm (6.91 in)
231.00 mm (9.09 in)

321.23 mm (12.65 in)
218.25 mm (8.59 in)

-

Door catch ! v —_ —_— .

Access to load
termination screw head

-

Protective earth
ground
connection

(M6 nut).

130.50 mm (5.14 in)

1/0 connector

i~

View on

The protective earth ground connec-
lower face

tion must be made using a listed ring
type crimp.

Relay output

J

Figure 6: Mechanical installation details (80A to 100A units) (doors open).
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125A unit dimensions

EPack (auxiliary) supply power (low volt-
age option shown)

Phase reference (neutral)
Load power input

356in) >

90.5 mm

80 mm
(3.151in)

’(120 mm 1(4.72 in)"
=
T

y |

46.7mm (1.84 in)

' Wire guide (2 places) n
. . # s f s s
Access to supply e Y e W
\ termination screw head = = e
V = =
=

AAEEHﬁ

-

o Door catch

>

iew on right-hand
ide

182 mm (7.17 in)
175.46 mm (6.91 in)
231.00 mm (9.09 in)

321.23 mm (12.65 in)
218.25 mm (8.59 in)
©
©
0
0

197.6 mm (7.78 in)

-

N

“\ Door catch ! v _

T
Access to load Eﬂ
termination screw head / ’

Protective earth ground
connection (M6 nut).

Load power output

150.33 mm (5.92 in)

The protective earth ground connec-
tion must be made using a listed ring /O connector
type crimp.

Relay output

Figure 7: Mechanical installation details (125A units) (Doors open).
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Installation

Electrical Installation

/\ CAUTION

Ensure effective strain relief mechanism (i.e. trunking) is in place for all EPack
cables.

If effective strain relief mechanism (i.e. trunking) is not installed it may result in the
unintentional disconnection of one of more connectors resulting in unexpected
and possible lack of control.

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

Connection Details

Supply voltage and load supply wire conductor cables (that terminate at 1/L1, and
2/T1, terminals), must have conductor cross sections that comply with table 9 of
IEC60947-1 (or NEC, Article 310 Table 310-16).

Where a range of wire sizes is given it is up to the user to select the correct cross
sectional area required for the application.

CE: The protective earth ground cable should be selected according to table 54.2 of
IEC 60364-5-54 and cross sectional area of Supply voltage and Load supply wire
conductor cross sections. The protective earth ground connection must be made to
the unit with a ring type crimp terminal, using the nut and shakeproof washer supplied
(M5 for 32A to 63A units and M6 for 80A to 125A units).

U.L.: The protective earth ground cable cross sectional area should be selected
according to NEC. 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 (M5 for 32A to 63A units and M6 for 80A to 125A units).

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

/\ DANGER

Before any other connection is made, the protective earth ground terminal shall be
connected to a protective conductor. The cables used must be rated 90 stranded
copper only.

CE: Wire conductor cross sections must comply with table 9 of IEC60947-1 taking
account of table 54.2 of IEC 60364-5-54.

U.L.: Wire conductor cross sections must comply with NEC Article 310 Table
310-16 and the earth connection must be made using a UL-listed ring type crimp.
Failure to follow these instructions will result in death, serious injury or
equipment damage.

/\ DANGER

The protective earth ground connections and power terminals must be tightened
according to the torque values defined in Table 1, “Connection Details”, on
page 26. Appropriate regular inspections must be performed.

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

HA031414 Issue 07
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Installation EPack
Terminals Product Terminal Capacity |Wire Type |Torque Comments
Rating [ AWG

Supply voltage 16Ato 1 mm2to | AWG 20 to | Stranded 1.7N.m | Flat-bladed screwdriver

(1/L1) 63A 16 mm2 | AWGe' |copper (15Lb.inch.) [1 x 5.5 mm or 1.2 x 6.5

and Rated mm

Load supply 80At0 | 10 mm2to | AWG 8to | 0°C 56 N.m |Flat-bladed screwdriver

(2/71) 125A | 55 m2 | AWG 2/0 (50 Lb.inch.) | 1 x 5.5 mm or 1.2 x 6.5
mm

Protective earth ground 16Ato | M5 ring-type crimp 2.5N.m |U.L.: Listed ring-type

63A |terminal (22 Lb.inch.) | crimp terminal must be
used
80Ato | M6 ring-type crimp 5.6 N.m |U.L.: Listed ring-type
125A |terminal (50 Lb.inch.) | crimp terminal must be

used

Neutral Reference (N/L2) All 025 mm2 |AWG 24 to | Stranded 0.56 N.m |Flat-bladed screwdriver

(2-way) to 2.5 mm2 |AWG 12| copper (5 Lb.inch.) | 0.6 x 3.5 mm

Supply (24V ac/dc) Rated

(2-way) 75°C

Supply

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

1.Use U.L. listed crimp terminals YEV4CP20X75FX, from Burndy (E9498), to connect 4 AWG wire to terminal.

Table 1: Connection Details

/\ DANGER

Connection of 2 conductors in the same terminal is not allowed.
Failure to follow these instructions will result in death, serious injury or
equipment damage.

26
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Installation

Auxiliary supply

The auxiliary supply connections (to operate the EPack unit) 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.

24V ac/dc auxiliary supply

/\ DANGER

The cable used to connect auxiliary supply should be correctly protected by a
branch-circuit protection. It is the responsibility of the user to add branch-circuit
protection. Such branch-circuit must comply with applicable local regulations.

Auxiliary supply 24V ac/dc:

To comply with safety requirements, the 24V auxiliary supply must be derived
from a SELV or PELV circuit.

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

85 to 550Vac auxiliary supply

/\ DANGER

The maximum voltage between any pole of the power supply and terminals 1/L1
and N/L2 shall be lower than 550Vac. The maximum voltage between any pole of
the power supply and protective earth ground shall be lower than 550Vac (rated
insulation voltage 500V).

The 85Vac to 550Vac auxiliary supply shall be protected by a supplemental fuse
as listed in Table 2, “Auxiliary supply fuse protection”, on page 28.

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

/\ DANGER

The cable used to connect auxiliary supply should be correctly protected by a
branch-circuit protection.

It is the responsibility of the installer to add branch-circuit protection. Such
branch-circuit protection must comply with applicable local regulations.

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

Auxiliary supply fuse protection

UL Fuse
Category

CE Fuse
Category

Fuse (Make and Type)

Supplemental

Supplemental

ATM2-type fuse rated 2A, 600Vac/dc:
Mersen/Ferraz Shawmut (UL file: E33925)

Table 2: Auxiliary supply fuse protection

28
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EPack Installation

Connections (Supply Power and Load)

16A to 32A and 40A to 63A Units

The supply voltage for the load is connected at a terminal located on the upper side
of the unit. The load is connected at the terminal located on the lower side of the unit.
Figure 8 shows the 32 Amp unit (63 Amp unit similar) and Figure 9 gives similar
information for the 80/100 Amp unit (125Amp units similar).

From Supply power for load 32A unit shown; 63A units similar

Lift-up flap
upper face
Access to supply /
termination screw head
Supply voltage
COO0O alternatives Reference
(as specified at . : (either pin)
time-of-order) : re
Access to load -
termination screw head \
Protective earth ground
(M5 nut). Must be made Centre pin not

connected

'\Pull-down flap

with a listed ring type
crimp

To load
- Flat-bladed screw head
- 0.6 x 4.5 mm or 0.8 x 4.5mm
Insulated handle 60mm minimum recommended

~—>‘+—

= ‘1 1

Screwdriver/Torque wrench screwdriver bit details for line and load termination

High speed thyristor
protection fuse

0
supply—& O——O~O

Isolating device Ill 1/L1
- Fuse
EPack auxiliary supply EPacH
(low voltage option ac
shown)
Phase/neutral
reference connector” |-
(use either terminal) N/L LI—I 2T
Load
Fuse
56 |
Return===Q O ©

Isolating device

Figure 8: Supply power connection details (32A and 63A units)
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80A and 100A units

Protective earth ground
(M6 nut). Must be made
with a listed ring type
crimp

/ From Supply power for load

Access to supply

/ termination screw head

Open the doors by pressing in

L — on the catches (two places) us-
ing a suitable tool such as a
screwdriver

Supply voltage
alternatives
(as specified at
time-of-order)

3
View on
upper face

80/100A unit shown;
125A units similar

Centre pin not
connected

Access to load
termination screw head

To load

Neutral reference
|_ (either pin)

Flat-bladed screw head
1x55mmor 1.2 x 6.5mm
recommended

60mm minimum

Insulated handle

=l T

Screwdriver/Torque wrench screwdriver bit details for line and load termination

Figure 9: Supply power and Load connection details .

NOTE: See figure 8 for basic wiring details.

/\ WARNING

of a loose conne

ction.

IP20 Protection

1. In order to maintain IP20 protection, the stripped length of the power cables (1/L1 and 2/T1) must be adapted
according to the insulation thickness.

2. If the upper and/or lower access door is open, the product protection is IP10.
3. If the N/L2 connector is removed, IP20 rating is not guaranteed.

4. 80A to 125A units have a breakaway feature as part of the terminal housing to improve the IP20 rating. These
features should only be removed, to provide access for cables with a 9mm or larger diameter.

5. If the exposed conductor is less than 9 mm for 16A to 63A, 20 mm for 83A to 125A units there is a potential risk

6. If the exposed conductor is greater than 11 mm for 16A to 63A, 23 mm for 83A to 125A units, IP20 is not guar-
anteed and the product is instead IP10.

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

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

16A to 63A 9to 11 (0.35 to 0.43) No, not supplied 8.5(0.33)

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

Table 3: Cable connection specification

30
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Signal wiring

Figure 10 shows the connector location, on the underside of the unit, for the digital
and analogue inputs, and for the internal relay output.

Enable Input

In order for the power module thyristors to operate, the Enable input must be valid, in
the default configuration, this is achieved by shorting pins 0V and DI1 of the I/0
connector located on the underside of the unit (Digital input 1), or by using a User
Value block to apply a logic high to the enable input to the relevant firing block in
iTools.

If required, DI1 can be configured as a voltage input, and in this case it requires a
high signal to be applied to D1 with the relevant zero voltage connected to 0V.

Alarm Acknowledge

In the default configuration, shorting pins OV and DI2 of the I/O connector located on
the underside of the unit (Digital input 2) acknowledges alarms. As an alternative, a
logic input can be wired to the relevant parameter using iTools.

DI2 can be configured as a voltage input (if required), and in this case it requires a
high signal to be applied to D2 with the relevant zero voltage connected to 0V.

Main Setpoint

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

HA031414 Issue 07
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EPack

Relay Output

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

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

If the Graphical Wiring Editor is available, iTools can be used to reconfigure the relay
such that it operates under the control of any suitable parameter. (iTools must be in
Configuration mode).

In configuration mode, it is also possible to configure the relay using the ‘AImRIy’ tab
in any function block (e.g. analogue input) which includes alarm functions, or from the
Alarm Relay menu in the Operator Interface (page 90).

1. Missing mains. Supply voltage line is missing.

2. Thyristor short circuit!

3. Network dips. A reduction 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, and can be
defined by the user in the Network.Setup menu.

4. Freq Fault. The supply frequency is checked every half cycle, and if the
percentage change between successive 1/2 cycles exceeds a threshold
value (max. 5%), a Mains Frequency System Alarm is generated. The
threshold value (FreqDriftThold) is defined in the Network.Setup menu.

5. Supply failure to EPack unit.

6. Chop Off (page 46)

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

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

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

10. Over current (configurable between 10 and 400% of nominal current).

The relay is de-energised temporarily then re-energised at start-up.

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

32
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EPack Installation

/0O Input & Output Details

Digital inputs

32A unit shown; other
units similar

Contact inputs

500Q to «» = open
0Q to 150Q = closed
150Q to 500Q = undefined

View on
lower face

4.4 to 30V = high 1
-30V to +2.3V = low
2.3V to 4.4V = undefined

Voltage level inputs 7U

Relay output

ov
DI1
DI2 -

Analogue input

~
| TTTT
V/mA input (note 3) ' . . . . . . ' ﬁ)v;/(ijtg;\ing characteristics (resistive
+
........ Vmax: 264V RMS
Vmin: 1V dc
Oto 10V Imax: 2A RMS
1105V r——— Imin: 1mA
2to 10V :
0to 5V
0to 20 mA
4 to 20 mA

Figure 10: I/O details

NOTES:

1. DI1 shown; DI2 similar

2. DI1 and DI2 can both be contact inputs or both be voltage inputs or be one
of each.

3. Analogue input type (Volts or mA) is selected in I/O Analogue IP configura-
tion. When a mA range is selected, a suitable shunt resistor is automati-
cally connected into circuit. It is thus unnecessary for the user to fit external
components.
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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

“NWhOIOONO

LEDs:
Green = Tx activity
Yellow = Connected

Figure 11: EPack Pinouts
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EPack Operator Interface

Operator Interface

Located at the front of the Driver Module, the operator interface consists of a 26mm
square display, and, four push-button 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 centre, and the
soft keys at the bottom. This display, together with the four pushbuttons allows full
operation and configuration of the unit.

Status area—
Global Ack
Calib Error
Display area _ Any Alarm
’ Miss Mains

Softkey icons ——

Figure 12 Operator interface

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

NOTES:

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

2. 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.

3. The ‘Goto’ item allows the user to enter Engineer or Configuration mode,
providing the password(s) are known. Access menu (page 92) describes
the procedure (although the screen displays are different because in that
section, the unit is shown in configuration mode).

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.

Ethernet connection key. If upper connector on the front panel has an
active network connection, then the upper of the two green dots is

illuminated. If the lower connector has an active ethernet connection,
then the lower spot is illuminated.

. Alarm symbol. Indicates that one of more alarms is active.
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EPack

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.

E3

+]-

|

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.

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

36
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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.

G 4P €9 P

Pushbutton functions

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 val-
ues.
Enter Goes to next menu item. In parameter edit mode, this button con-

firms 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 key moves the cursor left). Once all fields have been
edited, the enter key 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
for a more details.

Instrument events

Conf Entry The instrument has been placed in configuration mode (cog-
wheel symbol).

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

GlobalAck A global acknowledgement of all safe latched alarms has been
performed.

Quick Code Entry The Quick Code menu is active (cogwheel icon + ‘QCode’ in dis-
play area).

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

Indication alarms

LimitAct One or more limits are active in the control block

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

PrcValTfr Process value transfer is active in the control block.

System alarms

ChopOff The ‘Chop-off’ alarm has been detected.

FuseBlown There is no internal fuse, but it is possible to use DI2as a
‘fuse-blown’ input wired to the alarm block in iTools.

MainsFreq Mains Frequency is outside the acceptable range.

Missmains Supply power is missing.

NetwDip The ‘network dip’ alarm has been detected.

Thyr SC Thyristor short circuit. It is not possible to detect a thyristor short

circuit when the unit is delivering 100% output power.

Process alarms

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

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

Under Volt Line under voltage (configurable between 2 and 35% of nominal
voltage).

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

PLF The ‘Partial Load Failure’ alarm has been detected.

TLF The ‘Total Load failure’ 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 13 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.

Select Lang_ @ Select display language
V Nominal @ Enter nominal voltage value
| Nominal @ Enter nominal load current value
@ Select firing mode
@ Select control mode (VZ, 12 or Power)
S Enable/disable the threshold limit feature
@ Enable/disable |2 transfer function
@ Yes = Load connected via transformer
@ Select load type
Analn Functi == Select analogue input function
Analn Type @ Select analogue input type
D|g|n1 Funct @ Select Digital input 1 function
Dlgln2 Funct S Select Digital input 2 function
Link speed & Select speed and type of communications link
IPMode == Select IP mode (Fixed or DHCP)
IP address S For fixed IP mode enter IP address
SubNetMask @ For fixed IP mode enter Subnet mask
Finish @ Select 'Yes', ‘No' or ‘Cancel’. If 'Yes', confirm using Enter key. If ‘Can:

the instrument discards all changes and restarts with the previous ¢
figuration. If ‘No' quickcode editing can be continued.

Figure 13 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 97)). Returning to the Quickcode menu cold-starts the unit
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Quickcode Menu Parameters

£ EPack.192-168-111-110-502-1D255-EPack - Parameter Ex... [= |[B][X]

QCode - 14 parameters

| Name | Description | Address| Yalue| A
A _Nominal Mominal Voltage 3412 230
& I_MNominal Marminal Current 311 100
& Firing Firing Mode 3402 Burstar (1] =
& Control Control tode 3405 Controbfeg 0] =
&1 _Limit Enable Limit 3403 LimitDizable ()
A 12_Transfer Enable Transfer (Froportiona 3404 TransferDigable (0] ~
& i Load tppe configuration. 3410 Mo 0] =
A7 Heater Heater type selection 3406 Registive (0] ~
& Bl_Fet Analog Input Function 307 Setpaint (1) =
& B_Tope Analog Input Type 3408 010 (0]
& DI_Fct Digital Input 1 Function 318 FinngEnable (1] ~
& DI2_Fet Digital Input 2 Function 3409 Alarmdck (1] =
& Firish Finighed Quick start configur, 3400 Mo (d] = v

Language

V Nominal

| Nominal

Firing Mode

Control
ILimit

12Transfer

XFRMR (Transfo.)
Heater

Analn Functi

Analn Type

DI1 Fct
DI2 Fct

Link Speed

IP Mode
IP Address

SubNetMask

Figure 14 iTools Qcode page
Select English, French, German, Italian or Spanish. Once con-
firmed all further displays appear in the selected language.

The nominal value of the supply voltage (valid entries are 20V to
500V). Default value appears. Use the up/down arrow buttons to
edit.

The current flowing through the load according to the nominal
load power. This current must not exceed the maximum current
the unit can safely sustain. Lower values are not recommended
as in such cases, the resulting accuracy and linearity are not
guaranteed to be within specification. Default value appears.
Use up/down arrow buttons to edit.

Select from Burst Var (Burst Variable), Burst Fix (Burst Fixed),
Logic.
Select VSq (V?), Isq (1) or Power

Used to enable/disable threshold limit. (By default the current lim-
it function is enabled).

This is used to enable/disable the transfer feature. Quick code
configures squared current as the transfer process value.

No = Resistive load type; Yes = Transformer primary.

Select from Resistive, (Short wave) Infra red, CSi (Silicon car-
bide) or MOSi2 (Molybdenum disilicide)

Select SP (setpoint), HR (setpoint limit), CL (current limit), TS
(transfer limit) or None (no function) as Analogue Input function
NOTE: Setpoint is only available for Analn Functi if DI2 Fct is
not set to 'Setpoint’ while Firing Mode is set to 'Logic'.

Select 0 to 10V, 1 to 5V, 2 to 10V, 0 to 5V, 0 to 20mA or 4 to 20
mA as analogue input type.

Select ‘Firing Enable’ or ‘None’.

Alarm ack(nowledge), RemSP sel (select remote setpoint), Fuse
Blown, 10V user input or none.

NOTE: Setpoint is only available for Analn Functi if DI2 Fct is
not set to 'Setpoint' while Firing Mode is set to 'Logic'.

Select from ‘AutoNego’, 100Mb, 100 Mb Half duplex, 10 Mb,
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 sec-
tion (xxx.XXX.xxx.xxx) and repeat until all four sections are as re-
quired

As for IP address above, but for the subnet mask.
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Finish 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 con-
tinue to edit the quick code parameters. If ‘cancel’ is selected
then all changes are discarded, quick code exits and the instru-
ment restarts with the previous (i.e. unedited) configuration.

Firing modes definitions

Logic

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 or three mains |
zero crossings depending on where in the <
mains cycle the logic output changes state. ! Power applied

s
A

Logic output from controller

Figure 15 Logic firing mode

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 16).

‘ Teyc ‘
e & >

|
1 Power applied " Power applied
= b § b i § |

Teyc = Ton + Toff

Figure 16 Burst Fixed mode
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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 | | Power applied | ‘applled‘ ‘aPPIIEd\
| i Min off | | . Min on, Min off, Minon,
i e P i G [T
\ Ton , Toff Ton | ,~Ton | Toff Ton |

| |
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 ‘ ‘
- -
for these examples ™ on 1 Toff ™ Ton 1
I I

Toff = 2 x Min on = 33.3% duty cycle

Figure 17 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 18 shows an example for 50% power.

\ N\
\ \\ \ \ 50% shown.
\ \ \ \ Power is proportional to the area
\ I T under the curve
I I

Figure 18 Phase angle mode

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, to ensure that no dc component arises. The following
examples describe half-cycle mode for 50%, 33% and 66% duty cycles.
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50% Duty Cycle

The firing and non-firing time corresponds to a single supply cycle (figure 19).

| Ton Toff |

RAVES Ve

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

Figure 19 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 20).

Ton| Toff |Ton Toff |

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

Figure 20 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
21).

| Ton |Tofff Ton |Toff

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

Figure 21 Intelligent half cycle mode: 66% duty cycle
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Feedback type

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

V2 Feedback is directly proportional to the square of the RMS volt-
age measured across the load. For two- or three-phase systems,
feedback is proportional to the average of the squares of the in-
dividual 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 cur-

rent 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 proportion-
al to the setpoint.

NOTE: Vs and I, require a specific wiring 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, I? 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 |2 to P as appropriate to the type of load being

controlled.
None No feedback parameter transfer to the control program.
12 Selects transfer mode: I? to the selected Feedback Mode

(above).

Limitation features

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.

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.

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 107) 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 figure.

Limiting Target phase angle
(gradually reducing) *

A

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 Toff Ton Ton Toff Ton
— o -y o -y )
B & o = b = ¢ b
Normal running During limitation, amplitude increases when duty cycle

decrease

/\ WARNING

When applied to load current, duty cycle limiting does not limit the peak current
value, and under some circumstances this may allow an overheating hazard in the
load and/or Power Module to develop.

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

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 140.

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 140 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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Ethernet/IP

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 (Control & Information 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 34).

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 pre defined 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 50).

Specific hardware must be used for the master such as an Allen-Bradley PLC.

The Ethernet/IP protocol and the PROFINET protocol cannot be used together,
select the appropriate Protocol from the available options, see Software upgrade
(page 191)..

EPack Power Controller EtherNet/IP Features

The EtherNet/IP implementation features in EPack power controller include:

10/100Mbit, full / half duplex operation: auto sensing
® Galvanically isolated bus electronics

* A selectable software option, at configuration

Implicit (Polled) I/O messaging connection

HA031414 Issue 07
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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 1/0 Gateway)
06 Connection Manager Object
OF Parameter Object (Optional)
F5 TCP/IP Interface Object
F6 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;

PriMNom | Description | Adresse| Yaleur| Connexion de
# Hostname  Mame of the device on the link-local network. 3136 epkid0AsD330002
# SRvname | MBUS name 3118 MODBUS_Epack[000480390002]
# |IFtdode IF configuration mode (static - dhop) 1108 Fixe (0 -
|IFStatus Status of the IF address m 0
IF Current IF of the instrurnent 3114 192.168.0.25
cSubMethdas Current SubMNet mask 1P 3115 255 265.255.0
cOefault_Gal Current Default Gatewsy [P address kAl 192.168.01
Preftdaster | Freferred Master IP address 3105 192.165.01
Address Adresse Comms nm 2hh
# | |IF_address | IP address. a0z 192.1658.0.25
& Subnet_Mas IF address ofthe subnet mask 3103 2RG 26R 2660
& Default_Gate IP address of the default gateway 3104 192.168.0.1
rACT 2 Adresse MACT 3106 2560
rACI Adresse MAC 2 1oz 14733
A ACHE AdressebdAC3 3108 512
Timout Comms Timeout in ms. 310 5000
Fallbackl  Fallbackl i1z 1
Fallback?  Fallback? 3113 0
EnTimeout | Timeout Enahle KK Sans (0) ~
Protocal Protocole Comms 3100 hodbusTCF (0) ~
|Ogateway |0 Gateway Access 4744 0
# LinkSpeed Speed ofthe ethernet link. 3144 Auto Nego (0) ~
TCPTimeout TCP Cornrms Timeoutin ms. 3150 5000
TCPCounter TCF Counter 3151 0
TCP_Open | TCP Mumber Open Connection 3152 1

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 3 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 84).
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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.

Figures 22 shows the appearance of EtherNet/IP User Comms configuration
parameters in iTools:-

@ oo BT
| File Device Explorer View Options Window Help
& dh i & *h p x & Q g .
MewFile OpenFile  Load Save Print Scan Add  Remove || Access | Views Help
[ Graphical Wiring EH Parameter Explorer [ Fieldbus /O Gateway é&“ Watch/Recipe | m OPC Scope =3 iTools Secure
(#) %P EPack192-168-255-3-502-ID255-EPac BH EPack192-168-255-3-502-ID255-EPack - Parameter Explorer (Comms) e =] i
(|
- -] «
[Name [ Description [ Address] alue| wired Fram o
& Hostname Name of the device on the link-local network. 3136 epk0&00028D0C4H
d LI ¢ & SRVname MBUS name 3118 BUS_Epack[080002800C45]
= # |PMade IP configuration mode [static - dhep] 309 Fixed [0) ~
owse | 3¢l Find P Current IP of the instrument 314 192.168.265.3
453 Comms N cSubhetd ask. Current SubMet mask [P 315 250.250.255.2
42 Hostname chefault_Gatewsy | Current Default Gateway IP address 16 192.168.01
A IP_address IP address 3102 192168 256 3
40 SRVname & 5ubret_Mask P ardcress of the subnet mask 3103 255,255, 255.2
40 IPMode # Delault_Gatewap | IP address of the default gateway 3104 192.168.0.1
AP MACTZ MAL address 1 3106 10
.2 cSubNethask E MAC34 MAC addiess 2 07 36098 =
MALCSE MAC addiess 3 e 17676
-~ cDefault Gateway & Timout Cammg Timeout in ms. 3o 5000 E
- IP_address Fallbackl Fallosckl 3112 1
40 Subnet_Mask Fallback2 Fallback2 313 0
40 Default_Gateway & EnTimeout Timeaut Enable 317 Qff[a) ~
3 MACL2 & LinkSpeed Speed of the ethemet link. 3149 Aulo Nega 0] +
4T MAC34 EIP_Status Ethemet IF stack status 53 Running [3) ~
EIP_TO_Status Ethemnet IP Target to Originatar status FED Unkraow [13) ~
-4 MACS56 EIP_OT Status | EthemetIP Driginator to Target status F161 Unknow [13) =
40 Timout EIP_MetworkStatus | Ethemet IP network status 158 MaCannect [1) ~
<1 Fallbackl EIP_ModuleStatus | Ethemet IP module status ELE Run(2) =
.3 Fallback2 EIF_cLink1Speed | Curent speed of the ethemet ik on Port] 3154 100Ma (1] ~
4@ EnTimeout EIP_cLink1Mode Current mode of the sthemet link an Part1. 3155 FulDuplex (1) ~
EIP_cLink2Gpeed | Current speed of the ethemet link. an Port2. 56 10Mb(0) ~
-4 LinkSpeed EIP_cLink?Mode | Current made of the ethemet ink on Port2 7157 HallDuplex [0) ~
471 EIP_Status & TCPTimeout TCP Comms Timeout in ms. 3150 4333
42 EIP_TO Status TOBC ra wtar TP P wnbar L] i b
iy - < . r
1 @
Level 2 (Engineer) EPack v. 3.02

Data Exchange Mapping

Figure 22 EtherNet/IP Comms Parameters

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.Remote2

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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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
'I/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 I/O Gateway' tool from the lower toolbar, and an editor screen
will appear similar to that shown in Figures 23.
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EPack v. A3.02

7Figure 23 The I/O (Fieldbus 1/0O 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.
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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.

Figures 24 shows an example of the pop-up and the input list produced.
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Figure 24 Selecting an Input Value and Example of an Input List

When the list is populated with the variables you require, note 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. Note this number, as it is required
when setting the I/O length when configuring the EtherNet/IP master.
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Note that 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 error indication.

Once the changes have been made to the /O lists, they must be downloaded to the
EPack controller unit.

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 2 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 i}

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

Launch the EDS “Wizard and add selected hardware description files
and azzociated components only,

Launch the ED'S “Wizard and remove selected hardware description
= files and associated components only.
Remave Al Femove all previously installed hardware description files and
= azzociated components fram vour computer.

Figure 25 Hardware Installation Tool
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3. Select Add.

4. Select Register a single file and click Browse.

Rockwell Automation's EDS Wizard

Registration
Electronic Data Sheet file(z] will be added to your spstem for use in Rockwel
Automation applications.

' Register a single file
" Pegister a directory of EDS files ™| Look in subfolders

Mamed:

|| Browse... |

*If there iz an icon file [.ica] with the same name az the file(z] you are registering
then thiz image will be azzociated with the device.

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

Mest » I Cancel |

Figure 26 EDS file Registration
5. Navigate to and select file EPack_V300.eds stored locally, then click Open.

Look jn: [ £ EPack .00 =l & ®Ecek B

Desktop
My Documents
- 8
Iy Computer
"ﬁ File name: |EF'ac:k_\u"300 j Open I
-
My Files of type: |EDS Files (*.2ds) d| Cancel |

P

[+ Open az read-only

Figure 27 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

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

EHE Inztallation Test Results
E evepack_v3.00hepack_v300 eds

Wiew file... |

< Back

Cancel |

Figure 28 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 i

x|
Change Graphic Image ‘i
*Y'ou can change the graphic image that iz associated with a device. .

4

Froduct Types

M E@ Wendor 5pecific Type

EPack

Cancel |

Figure 29 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 i |
Final Task Summary ‘i
Thiz iz a review of the task you want to complete. .
4

EPack

< Back I Mest » I Cancel |

Figure 30 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 i 5[

. ‘You have successiully completed the EDS ‘Wizard.

Figure 31 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.

[ few gonmorcators Pation QOGOPC Seqpty gindow e

| 218

For ok, press F1 [ hm[ (o (oesman

Figure 32 RSLinx Classic Lite
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2. Select RSWho, from the Communications menu

B Yo Comurcsos Sabon 0GR Seopty Wi (b

[ WWT (oD [maR .
Figure 33 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.

21
— Awailable Driver Types:- &
Close:
|EtherNet/IP Diiver 4|
Help

— Configured Drrivers:

Mame and Description | Status [

i

Canfigure...
Startup,.

- Start

Stog

dill

Delete

Figure 34 RSLinx Classic configure driver
The Configure Driver: panel is displayed.
6. To link the driver with your PC’s Ethernet network connection, selecting a 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.

Configure driver: RS_AB_ETHIP-1 ) Il ﬂll

EtherMet/P Settings |

& Browse Local Subnet " Browse Remote Subnet

| 1P Address

14312121232

0k, I Cancel | Lpply | Help |

Figure 35 RSLinx Classic configure driver EtherNet/IP settings

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

=1l

& RsLinx Classic Lite - RSWh - 1

Browsing - node 143.121.212.26 found
1 B worketation, BLANKI Address [ Dwvice Type

g5 Line Gateways, Ethamat b 112121228 EPack
= 35 RS_AB_ETHIP-1, Etharmst

[l [ [oafis [Teazad
Figure 36 RSLinx Classic, EPack on network
Example: Using RSLogix 5000

In 1/0 configuration, select "New Module" and select "Generic Ethernet module”

In the next dialogue 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 1/0
parameters, defined by the iTools Fieldbus I/O Gateway Editor, are 16 bit values).

58

HA031414 Issue 07



EPack

Communications

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 shall correspond to the
size that has been defined by the 'iTools Fieldbus I/O 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, but any non-zero value will work, so use a value 5.
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/O Gateway” Input
Parameter Definition
OUTPUT 150 2 Bytes per “iTools Fieldbus I/O Gateway” Output
Parameter Definition
CONFIGURATION | 199 0

Establishing Communications

Data Formats

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 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 must
convert 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 utilise 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 /O
Gateway Editor, the EPack slave will refuse the connection.

If possible, replace a faulty 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 you should refer to 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 Ethernet. 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 Ethernet.

Changing any of the IP parameters will cause the interface board to reset in order to
retrieve the new values. Any socket left with no data traffic for 2 minutes will be
disconnected and made available for new connections.

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 the detection of errors.

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

Modbus Modbus
T R T R
A A
N \ 4 N
v \4 \4
R T R T R T
Modbus Modbus Modbus

Figure 37 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 Error Check Data 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 an error check code 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 2 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 65.
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Reading of Large Numbers

Wait Period

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.

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

* |f the 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.
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Latency

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.

Configuration Mode Parameters

To write parameters in this group, it is first necessary to set the ‘Access.IM’ parameter
(Modbus 199 — 00C7,,¢y) to the value 2 to set the controller into configuration mode.

Note this will disable all normal control action and the controller outputs will be
switched to a safe state.

It is not necessary to set any ‘password’ parameters to enter configuration mode.

To exit from configuration mode, simply write 0 to instrument mode. This will reset the
controller, a process that takes several seconds. During this period it will not be
possible to communicate with the controller.

64

HA031414 Issue 07



EPack

Communications

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 4 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 101" of seconds or 101 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 an error 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 2 times what it would have been
for ‘normal’ Modbus.

The rules governing how the data in the two consecutive Modbus addresses are
organised 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 2 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.

It is, 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:

BIT31 30 23 22 0
Sign |97 21 92 223
20
{--- -EXPONENT--- -}{------ -- - -- ---—-FRACTION---- - - - }

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

That in 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 oper-
ation 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. See .

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 3 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 .

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

iTools Setup

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

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

]

Product Key | Seridl Parts  TCPAP | Authorization | DPC Server Startup |

Configure TCP/IP ports for MODBUS over Ethernet

Settings may be overridden by an Addiess Spacs File. Ses OPC Server Startup tab

Enabled Connection Type Hast Mame Remote Port,
epUWEr MODEUS TCP 149.121.133.162 S0z
Add Remove Edit
A , =
Gk cancel ‘ Apply |

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

N o o &~ 0 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.

W iTocks
| Eie

MNew File  Open File
() Graphical Wiring [T Pacameter Explorer [ Fieldbus 0 Gatewsy B3 WatchiRecipe | BB OPC Scope =0 iTacls Secure

Help

Device

Eaplover
& & & ] & i) L X & Q .| & .
Help

Load Save Print Scan Add  Remove || Access | Views

F) P EPack 10 -168-255-3-502-1D255-EPae 1B EPack197-168-295-3-502- 10255 EPack - Parameter Explorer (Comms) = o )
R R T 4
Hae Tiescipion AdFen Voo | Wiied Fiom
# Husname N o te cerre o S bk ol st a ephGAUZEDOCAY
m # SRname MEUS name 18 BUS_EpachIAD002E00C45]
P IF configuesior o 28 - dhei] 308 Fioed [0) =
3 Bowes | 3 Find - Cuvent 1F i the rainament e 12 16 S
/54 Comms Cusnere Subbies matk [P ns 25552552
& Host Costmrt Dot Galwerip IF sckdoncs Mme 152160
= Hastname 1P addbess 02 192168.295.3
W $Rinpme IF adebets of the subnet matk. G 2551550552
Q@ PMode o Drdouk Gatowy 1P acdbeees of the defoust patoway 04 192 168101
aw MACTZ MAC sddess | 306 10 |
T <SubNethask MALH WAL ackess 2 07 ] ¥
2 <Delault_Gtewery HACSE MAC sckdo 3 08, 1767,
P ! FALTY Corrers Tt s mo 000
0 P_address Falbhack Falbackl mz 1
T Subeet Mak F backs Falbacks ma 0
2 Default_Gatewsy ’ Enlmmnot Tmecut Erable mr Qo) =
@ Macts # Lkspeed Speed of the eshamed ik 343 Auto Nego [0] =
@ MACH IF_Slatuz Ethmnet |F sack stahus 53 Rurrasy (3] *
EIP_T0 Stshm  Ethemet [P Targed to Drignaios stonus ED Uk [13] =
W Macss EIF_OT Stais  Ettwinet IP Qrgmatin o Targest st 61 Urkrow [13] =
@ Timout EIP_MetwerkStahe  Ethanet IP nstwork statuy nss Moloneect [1] =
@ Fallbackl EIP_ModulsStstus  Ethemet [P m thshat nsa Aun(2) =
2 Fallback2 EIF_cLik15pmad  Cuatand spwed of e stheersst ek on Fost] NS M MB[1) =
@ Cr ot EIF cLikiMode  Cunert mods of the ethemst ink on Port] ns FulDugiex 1] ~
EIF_clrkZipeed  Cuterd speed of e stherel brk on PortZ N5 10 M0 =
2 LinkSpeed EIF cLik2Mode  Cunert macks of the ethemet Ik on Port? 387 HalDugles 1] =
T Status Fal TC Tinwoud i 350 F
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T

Level 2 (Engineer)

EPack v, 3202

Figure 38 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 IO 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
(Isochronous Real Time) 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 72

* "Setting up the EPack Controller for Profinet" on page 73
®* "Cyclic Data Exchange (PROFINET IO Data)" on page 77

* "Acyclic Data Exchange (Record Data)" on page 78

NOTICE

. The PROFINET certification is pending.

2. The PROFINET protocol and the Ethernet/IP protocol cannot be used
together. Select one of the appropriate Protocol among the different options
see Software upgrade (page 191).

3. EPack version compatibility for the PROFINET protocol:

The PROFINET protocol cannot be selected by firmware upgrade for product
delivered before 2017.
The PROFINET protocol has to be selected when ordering the product.

PROFINET Features (certification pending)

*  100Mbit, full duplex operation

* Galvanically isolated bus electronics

* Field pluggable option

* Polled and Explicit /O messaging connection
®* PROFINET IO Device version: V2.31

* Device Type: Compact field device

® Conformance class: CC-A

* Real Time class: RT-1

® Supported Net Load class: Class 1

* Number of slots: 2 (Input data / Output data)

®*  Minimum Device interval (cycle time): 8ms
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PROFINET Wiring

PROFINET capability is provided by the RJ45 Ethernet port, Network
Communications (page 34).

The PROFINET port is a 100 Mbit, 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. Suitable cables are
available from Eurotherm and can be ordered as:

2500A/CABLE/MODBUS/RJ45/RJ45/0M5 Cable 0.5 metres long
2500A/CABLE/MODBUS/RJ45/RJ45/3M0 Cable 3.0 metres long
This type of cable must be used to maintain EMC compliance.

All network communications lines must be terminated using the appropriate
impedance. To simplify installation a plug-in line terminator is available, order code:

2500A/TERM/MODBUS/RJ45

This can be plugged into the free socket in the last EPack controller unit in the chain,
and provides correct terminating resistor values for CAT-5 cable.

NOTE: Although CC-A requirements can be met by the use of ordinary Ethernet
Switches (supporting the VLANS), it is strongly recommended to use Industrial
Switches (Managed Switches, e.g. MOXA EDS-408A-PN). 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”).

NOTE: The MAC address of the device is stated on the label side. 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

[T [

Figure 39 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 5TEP 7
iTools

MOXA
ED5-408

SIMATIC
57-1200

Figure 40 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).
Figures 40 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’ (named 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 Figures 41 (the MAC address is used
initially by the DCP protocol for setting up the ‘Device Name’).
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NOTE: EPack indicates that the ‘Device Name' is reset by displaying ‘No Device
Name !'.

Comms | E

No Device Name !
IP: DCP
0.0.0.0

Mask:
0.0.0.0

2K

Figure 41 EPack ‘Comms’ screen display ‘as-delivered’ (Device Name = *”, IP Config-
uration = 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 Figures
42. This example uses the © Siemens TIA Portal / STEP 7 (‘Update accessible
devices’ function).

~ [ Intel(R) 82579LM Giga bit Netwerk Connecticn Hf,
j]]? Update accessible devices
(i@ plct [192.168.0.10]
~ |1 Accessible device [00-7B-01-C8-02-AF]
%| Online & diagnostics
] iﬂ Intel(R} CentrinoiR) Advanced-N 6205 =]

-

Figure 42 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 Figures 43.

T4 Siemens - Diinvsdata\PROFINET\PLCtesticyclicTest1\cyclicTest1

Project Edit View Insert Online Options Tools Window Help
f (Bl saveproject & X 78 09 X D2 2 &) NI B B § coonline ¥ Gooffiine flo 8 [ 3¢ — 1]

Devices

%0 O T2 | - chgrosscs ‘
— Assign IP address
General
» [} Online backups ¥ Functions
[ Assign [P address;
» [, Device proxy data Assign name C address 0 -78 c8 -02
% Program info Resetto factory settings
b IPaddress: 0 .0 .0 .0
E] Textlists.

Subnet k o .0 .0 .0
» [ Local modules ubnet mas|

» [ Distributed lio | [] use router
» [&§ Common data
» [5]] Documentation settings
» [ig Lenguages & resources

~ [ Online access

1 Displayhide interfaces
» [ COM <S> [RS232iPPI multi-master cable]
» [} COM <72 [RS232/FFI multimaster cable]
» [} COM[RS232iPPI multi-master cable]
» [} COM <32 [RS232/FFI multimaster cable]
» [} COM <> [R5232iPPI multi-master cable]
» [} COM <62 [RS232/FFI multimaster cable]
» ) Juniper Network Connect Virtual Adaprer
= ['f Intel(R) 82579LM Gigabit Netwerk Connection

2 Update accessible devices
» [l plc [192.168.0.10]
~ [i§ Accessible device [00-7B-01-CB-02-AF]
&/ Online & diagnostics

» [ Intel(R) Centrino(R) Advanced-N 6205 1)

[ - - B

Router address:

ErEgEEEd

b

Figure 43 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 73).

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 39).

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

Device Name

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).

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 73).

The length shall not exceed 240 characters, only the lower case characters are
authorised to be used (see Figure 44).

(This field shall be coded as data type OctetString with 1 to 240 octets. The definition ofw
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,y,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

Figure 44 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
45).

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 E

epack.nbrl q
IP: DCP
192.168.0.77

Mask:
255.255.255.0

x + *.\/

Figure 45 Display of the Device Name on EPack (e.g. “epack.nbr1”).

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 colour) flash
with a duration of 3 seconds and a frequency of 1 Hz (500 ms on, 500 ms off).

Reset to factory

The DCP service allows the IP Configuration to be reset (reset to 0) and the Device

Name (reset to “”) to its as-delivered condition, the device returns to its state shown in
Figure 43.
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Cyclic Data Exchange (PROFINET IO Data)

Since EPack contains a great number of parameters, the user can select the more
relevant input and output parameters and bring them into the "Fieldbus I/O Gateway”.

The procedure to setup EPack parameters into the “Fieldbus I/O Gateway is detailed
in Chapter 8.5.

The "Fieldbus I/O Gateway" can contain up to 16 output registers (32 bytes as EPack
uses the Modbus format of 2 Bytes) and up to 32 input registers (64 bytes).

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

The cyclic I/O data are transmitted unacknowledged between the provider and
consumer as real-time data at parameterisable increments (send cycle).

NOTE: The same principle is used for the Ethernet/IP Cyclic Exchanges as
described in Chapter 5.1.8.

Hence, two PROFINET I/O Modules have been defined to access to the inputs and to
the outputs of the "Fieldbus I/O Gateway":

®* "One Input module of 64 Bytes for addressing the 32 input "I/O Gateway"
registers

®* "One Output module of 32 Bytes for addressing the 16 output "I/O Gateway"
registers

These modules are defined in the GSDML file.

Configuring the Cyclic (10 Data) Data Exchange

During the PROFINET commissioning, the principle is to 'plug' the first module
(representing the "Input I/O 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 Figures 46 and Figures 47 below).

| T4 Siemens - D:\invsdata\PROFINET\PLCtesticyclicTest2\cyclicTest2

Project Edit  Wiew Insert Online  Options  |[Tools Window Help

} F (% B saveproject 5 M 3z T Y Gemings e ¥ Gooffl
J Support packages
JW‘ Manage general station description files (GSD)
Start Automation License Manager —
ot finn) ; eg
0o 0O [#| show reference text =
+ [] cyclicTest2 L] Global libraries 4
B aAdA mma Aziiea '_I

Figure 46 Loading the EPack GSDML file into STEP7
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Figures 47 below shows "Drag and Drop" of the Input and Output Modules (Input and
Output /0 Gateway image) respectively into Slot 1 and Slot 2 of EPack.

P“':“!“‘ = i _ 2 Totally Integrated Autamation
G AR swepriers I X WL x e IPDHER & e ¥ cootine Ao AR 2 |1 PORTAL
| Devices & Topology view leh Metwork view _I]f Device view | | Options =]
o0 2| b [epeck HE|elH e =] Device overview | 1|
= 2 . Module Rack  Siot  laddres  Qeddress | | CatBI0Q E
= - epack o o iy |ty 2
b imerce o ox1 B - g
’ Fialdbut Input VO Gatewsy 1 O i 131 = 2
Tl
~ g
g
L] g
£

]

Figure 47 "Drag and Drop" /0 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 Figures 48 below).

icTest2\cyclicTest2

Tools  Window Help
EN ﬁjmmmmrﬁ(}oonlfne;q
cyclicTest2 2C AC/DCIH

- .
Download to device

¥ | d [epock EHEI
Figure 48 The compiled configuration is downloaded to EPack
NOTE: The IO cycle can be adjusted to 16 ms (by default) up to 512 ms.

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.

78 HA031414 Issue 07



EPack

Communications

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:

e API

* 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.

* Parameter Information m

Properties | Help

Paeanater
List 10 Lgelll LA
Hame: 10T ypu
Descriotion: 170 Type:
Addbess [eanorical] 21038 (S22FH)
Fubess [actual) Z1038 [S2ZEH)
Comment:

e
This parameter is currently both readable and writable.

Limits
High w2
Low: 48

o=

Figure 49 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
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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 51.

%DB4
"RDREC_DB"
RDREC
Variant
%Q0.4
%0.0 VALID — "Tag_8"
—IEN %Q0.5
%0.1 BUSY — "Tag_9"
—{REQ %Q0.6
277 —{ID ERROR — "Tag_10"
3107 —{INDEX STATUS
2 =—IMLEN “Data_block_
Data—blc’c‘:‘_-_ LEN ;p-ackRecordOut
epackRecordRD __{pecoRD ENO —

Figure 50 Reading one EPack parameter, using RDREC function block of STEP 7

..DB1 » PLC1[CPU 1212C ACUDC/RIly] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » epack - E
|5'? Topology view ||5Eh Network view ||—[|'f Device view
it [epack [=]: G 222511 O = Device overview
E w . Module Rack
= v ep ]
GSDML-011AETADEUR.. O
, Fieldbus Input 11O Gateway 1 0
Fieldbus Qutput IO Gatewa... 0
— o
| +
= [( [
= i
[ <][m [3] [100% [+] —y— & <] i [
|§,Properties ||"_i.'.lnfo "ﬂ Diagnostics |
J General || 10 tags || System constants || Texts |
w General 1
. - Hardware identifier
Catalog information
» PROFINETinterface [X1] Hardware identifier
Identification & Maintenance
—3 Hardware identifier: ||2?6 |
[  —

Figure 51 Hardware Identifier value
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Constraints on the Parameters

Data Formats

The GSD File

The parameter in acyclic-mode follows the same limitation as the parameters in the
Fieldbus 1/0O gateway: 16 bits length and they follow the same scaling, see Cyclic
Data Exchange (PROFINET IO Data) (page 77).

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 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
www.eurotherm.co.uk.

It will also be available where the upgrade tool has been installed (for example, in
C:\Program Files\(x86)\EPack_V#.##).

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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Alarm Notification

EPack has the ability to send "Alarm Notification" when an alarm is raised; the 1/0
Controller acknowledges this Alarm Notification request (e.g. “Missing Mains
Indication” when the Mains [power supply] is off).

The Alarms are ‘hooked’ to the "Input I/O Module" (connected to the Slot 1).

The Alarm ID is passed through the Extended Diagnosis value (32 bit format in two
Words detailed below)

Alarm Status Word 1 (LSB)
Bit Alarm Origin

Missing Mains Indication

Thyristor Short Circuit Indication

Over Temperature Indication

Networks dips Indication

Frequency fault Indication

Total Load Failure Indication
Chop-Off Indication

PLF Indication

Reserved for PLU

Over Voltage Indication

Under Voltage Indication

Pre-Temperature Indication

Over Current Indication

ol 2 3l © o N o o] & w| N = O

Reserved

—
N

Analogue IP Over Current Indication

—_
[¢)]

External Input Indication

Alarm Status Word 2 (MSB)
Bit Alarm Origin

Closed Loop Indication

Transfer Active

0

1

2 Limitation Active

3 Reserved for PLM

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
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Configuration from the Front Panel

At power up or after quitting the Quickcode menu, the unit initialises and then enters
the summary page (figure 52) showing the real-time values of the two parameters
configured, see Instrument Display configuration for details.

EPack
VN.NN -
Return key oo O

NOTE: If any faults are detected during initialisation (e.g. supply voltage missing),
then error messages appear on the display screen.

VN.NN = software
revision level

&=

Enter key

o o o

Figure 52 Initialisation screens

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 either ‘Configuration’ or ‘Engineer’ level access is

selected.
Comms menu

Config menu
Meas menu
Strat menu

0000

Alm Relay
Info
Access

Alarms Alarms menu
—-—

Alm Relay menu
Info menu
Access menu

0000

Figure 53 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.

IP: Fixed
111.112.1131
Mask:
255.255.255.0

Comms
IPMode

IP address
SubNetMask

Link Speed
TCPTimeout
TCPCounter
TCP_OPEN

Comms
IP Mode

Select 'Fixed' or
DHCP

|P
address

111.112.1131
Enter
IP address

SubNetMask

255.255.255.0 Enter
SubNet
mask

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

Speed

AutoNego

Enter
TCP
Timeout
value

Figure 54 Comms menu

Displays (read only) the current IP and Subnet mask addresses.

Allows the user to select ‘Fixed’, ‘DHCP’ or ‘DCP’ as the IP ad-
dress source. If ‘Fixed’ is selected, then the IP address and Sub-
net 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 proto-
col.
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IP Address

SubNetMask
Link Speed
TCPTimeout

TCPCounter

TCP_Open

Appears only if ‘Fixed’ is selected as IP Mode (above). Allows the
user to edit the current IP address.

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
sectionto 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 5000 ms.

TCPCounter records and displays the number of times EPack re-
sets itself.

(Areset takes place if the threshold of detected open connections
is exceeded. EPack automatically resets itself).

TCP Open displays the quantity of live, open connections.

NOTE: For details about subnet masks, see (iTools wiring).
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Config menu

Vline Nomin.
| Nominal
Firing Mode

Ana_in type
Soft Start

Soft Stop
PLF Adjust R

9000

9000

i

This menu allows a number of network and firing output parameters to be set up, as
well as Analogue input type.

Vline Nominal
| Nominal
Firing Mode

SP Op Access

Ana_in type

Soft Start

Soft Stop

PLF Adjust R

Enternominal
values

Mode Select
firing
mode

BurstVar

Select
Yes or No

Select
analogue
input type

Select
number of
cycles

Select number of
cycles

Select
Yes or No

Figure 55 Config menu

Line voltage nominal value (Line to neutral).
Nominal current supplied to the load.

Firing Mode. Allows the firing mode to be selected as Burst Var,
Burst Fix, Logic, Phase Angle (PA) or Intelligent half cycle (IHC).
See Firing Output Menu (page 118) 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).

Select the Analogue Input type as 0 to 10V, 1t0 5V, 210 10V, 0
to 5V, 0 to 20mA,4 to 20mA.

For Burst Firing only, this is the soft start duration, in supply volt-
age cycles, applying a phase angle ramp at the beginning of each
on period.See Firing Output Menu (page 118) for more details.
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 118) for more details.

Partial Load Failure Adjustment Request: When the process has
achieved a steady state condition the operator must set the PLF-
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PLF Adjusted

AdjustReq. 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 fails if the load voltage (V) is below 30% of VNom-
inal or if the current (1) 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
1edge is taken into account.

Partial Load Failure Adjusted: A successful load impedance
measurement has been made (see PLF Adjust R above).
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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’ (see page 139).

Supply voltage

frequency

Supply voltage
pply 9 Load RMS voltage

S0
S=2
g Load RMS current
&
True power measurement in Burst Firing and over the
modulation period in Phase Angle firing.
P
&
S
S=2
S0
S0

True network
power

Apparent power
measurement

Power factor

Figure 56 Meas menu
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Strat menu

Ana_In PV
Control SP
Control Out.

Firing Enabl. 8

Control Stat

This page allows the user to view a number of control strategy parameters in real
time.

Control
SP

Firing
Control Eizible

Status

Main PV

Figure 57 Strat menu

Ana_In PV The scaled value in process units of the analogue input. Clipped
to the Range High or Range Low value if the signal goes over
range or under range respectively, (see page 121).

Control SP The Setpoint to control at, as a percentage of Nominal PV, (see
page 106).

Control Out. The instantaneous control output demand in percent, (see page
108).

PA Limit Phase angle limit. This is a phase angle reduction output demand

used in Burst Firing. If lower than 100% the power module deliv-
ers a burst of phase angle firing. Used, typically, to perform
threshold current limiting in Burst Firing, (see page 118).

Mod Output 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 137).

Firing Enabl. Enables/disables firing. Must be wired to a non-zero value to en-
able firing, (see page 118).
Control Stat Indicates the current operating state of the controller:
(see page 108) Main PV The control strategy is using Main PV as the control
input
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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Alm Relay menu

This menu allows the user to select which alarms are to operate (de-energise) the
EPack’s ‘watchdog’ relay. For each selected alarm, select “Yes’ or ‘No’.

Miss Mains
Thyr SC
Volt Dips

Under Volt
Over Volt

Over |
Ana_In Over:
Closed Loop

PV Transfer
Limitation
Extern In

0000 0000 0000

000

Foreach alarm selected choose
‘Yes’ if you want the watchdog
relay to operate (de-energise)

Figure 58 Alm relay menu

when the alarm is raised.
Otherwise, select ‘No’.
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Info menu

This display gives read only information about the unit.

Serial
Num

1234567890

SW
Version

Serial Num
SW version
Passcodel

Passcode

12345

Passcode2

67890

Figure 59 Info menu
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Access menu

Goto

Config Code
Engineer Co.
Quick Code

Allows access to the Operator, Engineer, Configuration, Quick Code and OEM
menus and allows passwords to be set up.

0

Goto

Pass Code
Config Code
Engineer Code
Quick Code
OEM Entry'

Selectaccess
level required

Select correct

pass code for

selected ac-
cess level

Edit Config
level code

Edit Engineer
level code

Edit
Quick code
access code

Enter OEM
security access
code - see
"Access to
OEM securi-
ty" on

Figure 60 Access menu

Allows access level to be selected.

Allows the user to enter the code for the access level required.
Allows the user to edit the Configuration access level code
Allows the user to edit the Engineer access level code

Allows the user to edit the Quick code access code

Allows the user to enter the OEM security access code required
to display and access the remaining OEM security menus (see
"Access to OEM security" on page 93).

NOTE: The default access codes are Operator = 0,
Engineer = 2, Config = 3, Quickcode = 4, OEM Entry = 200.

1. The menu OEM Entry, is part of the OEM security feature which is a
chargeable option.
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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.

Access to OEM security

Goto

Config Code
Engineer Co.
Quick Code

OEM Entry <D

Enter OEM
+ 4 security
code to
No OEM security access access
Select
OEM Entry Yes to activate
OEM Enable No to Deacti-
OEM Pass vate
OEM security
function
OEM security access
ted
grante Use to Edit
OEM secu-
rity access
code
Figure 61 Access, OEM security menus
OEM Enable’ Allows the user to enable or disable OEM security feature.
OEM Pass' Allows the user to edit the OEM security access code.

To access OEM security:

1. Open the Access menu item.

2. Select and open the OEM Entry menu item.

3. Enter the OEM security access code (default: 200).

1. Menu appears once the OEM security pass code is entered and matches
OEM Pass value, using the OEM Entry menu.
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4.

The OEM Enable menu automatically appears, exit the menu by pressing the x
button.

Note: To enable, start OEM security, select 'Yes'; to disable the feature, select
'No".

The Access menu item returns and will have two additional menu options: OEM
Enable and OEM Pass.
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Alarms menu

Allows the user to view Global acknowledgement enable status, and calibration error
(if any). Any active alarms appear, and details can be found by selecting the relevant
alarm and using the Enter push button.

Active alarms can be acknowledged, if applicable, by a further operation of the Enter
button.

Alarm Ack
Calib Error

Use Enter button to
acknowledge alarms

Miss Mains

Miss Mains

Use up/down arrows to P1Latched
scroll through alarm list __ ACK?

Use Page (Menu) button
to return to the Alarms top
level

Thyr SC

P1Latched

Figure 62 Alarms menu
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Configuration using iTools

Introduction

Overview

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.

The configuration of the unit is divided into a number of separate areas as follows:

"Access Menu" on page 98

"Alarm Configuration" on page 100

"Communications Configuration" on page 101
"Control Configuration" on page 104

"Counter Configuration" on page 112

"Energy Configuration" on page 114

"Fault Detection Menu" on page 116

"Firing Output Menu" on page 118

"Input/Output (10) Configuration" on page 120
"Instrument Configuration Menu" on page 126

"IP Monitor Configuration" on page 130

"Lgc2 (Two Input Logic Operator) Menu" on page 131
"Lgc8 (Eight-input Logic Operator) Configuration” on page 133
"Math2 Menu" on page 135

"Modulator Configuration" on page 137

"Network Configuration” on page 138

"Qcode" on page 144

"Setprov Configuration Menu" on page 145

"Timer Configuration” on page 147

"Totaliser Configuration" on page 149

"User Value Configuration Menu" on page 150

HA031414 Issue 07
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Access Menu

ECE

. {20 Access
D Alarm
D Comms
D Control
D Counter
b 23 Energy
> -0 Faultdet
»(£7 FiringOP
s 310
b 27 Instrument
D IPMonitor
b 23 Lgc2
b 23 Lgcd
> -0 Math2
D Modultr
D Metwork
» -0 QCode
D SetProv
D Timer
D Total
D Usrial
b 23 Diag

Figure 63 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.

The Access menu allows the user to set the operating level (Operator, Engineer,
Configuration or QuickStart) and define the access codes for these levels. In addition,
the Access menu allows the configuration of the optional OEM Security feature.

OEM security provides users, typically OEMs (original equipment manufacturers) the
ability to protect their intellectual property by preventing unauthorised access to
configuration data.

An OEM security access code can be configured to prevent iTools from fully
communicating with the instrument, preventing specific parameters and their
associated values from being copied or over written 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 and software
upgrade functionality.

NOTE: The OEM security feature is a chargeable option, either when ordering or via
the purchase of a secure feature pass code.

BH EPack192-168-255-3-502-1D255-EPack - Parameter Explorer (Access) =N =R - -
-+ - [ e Configuration [2] =
[Name [ Description | Address| Walue[\wired From | DpE—'ratDr [l:l]
A Goto Goto 3080 Configuration (2) H
& Passcods Passcode Request 3051 1} nglEEf [ ] =
# EngineerPassce Engineer Code 3052 2 |_:|:|r'|h|:||_"at||:|r'| |._I|
A ConligurationPa| Configuration Code 3053 3 .
& uickStatPass: Quick Start Code 3054 4 [uickStart [3]
& UpgPass Passcode o switch do upgrz 3061 5
OEME ntry OEM secuty passcode entry 197 200
A7 OEMEnable Enable DEM security 138 Mo [0] =
& OEMPassword | OEM Password 3064 200 —» No (0] -
Mo [0]
Access - 11 parameters

Figure 64 iTools Access menu

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

QuickStartPasscod  Passcode for Quickcode menu

Quickcode remains available from the EPack menu, when run
successfully the default setting disables the OEM security fea-

ture.
UPGPass Passcode for upgrading device
OEMEntry Passcode for OEM security access.

Provided the user enters the correct passcode, the OEM security
feature will load and display the remaining OEM security param-
eters (and menus on the instruments front panel). (The OEMEn-
try passcode entered is compared to the OEMPassword
parameter value, when identical access is provided and the OEM
security feature loads).

NOTE: If an incorrect access code is entered the OEMEntry
menu will become non editable for a time period. The time will
increase for each incorrect pass code entered.

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 val-
ue is Off (disable), after an initial Quickcode start.

OEMPassword OEM security password parameter allows the user to edit the ac-
cess code (to any value between 0001 and 9999).
This parameter is stored in non-volatile memory. If the OEM-
Password parameter value is updated i.e. a new passcode en-
tered the OEMEnable and OEMPassword parameters (and
menus) disappear.

Clear memory When available and set to ‘yes’, the device clears all configura-
tion data, performs a cold-start and enters the Quickcode mode.
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Alarm Configuration

£ FPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [ |[8][X]

Main | AlmDis | AlmDet | AlmSig [ AlmLat | Alméck | AmStop | AlmPelay

[ Name | Description | Address| Yalue|
& Enterrln External Alam Input 3325

Alarm.Main - 1 parameter

Figure 65 Alarm configuration

Main 'Externin’ is the input of this block. When connected to digital in-
put 2 (DI2) and DI2 connected to a fuse blown detection contact,
this alarm is considered as a ‘fuse blown’ alarm.

AlarmDis This allows the listed alarm to be enabled or disabled. 0 = Enable;
1 = Disable.

AlmDet This parameter indicates whether the alarms has been detected
and is currently active. 0 = Inactive; 1 = Active.

AlmSig 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 AlImSig parameter that
should be wired. 0 = Not Latched; 1 = Latched.

AlmLat 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.

AlmAck Allows the alarm to be acknowledged. When an alarm is ac-
knowledged, its related signalling (AlmSig) parameter is cleared.
If the alarm is still active (as shown by the detection (AImDet) pa-
rameter) then the alarm cannot be acknowledged. The acknowl-
edge parameters automatically clear after being written.
0 = Do not acknowledge; 1 = Acknowledge.

AlmStop Allows the alarm to be configured such that it stops the related
power channel firing. AlImStop is activated by the signalling pa-
rameters and thus may be latching.

0 = Do not stop; 1 = Stop.

AlmRelay This allows the listed alarm to operate and de-energise the alarm

relay when set to active. No (0) = Inactive; Yes (1) = Active.

(When utilising AimRelay function ensure FaultDet/CustomAlarm
parameter remains wired to 10.Relay/PV).
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Communications Configuration

The communications menu allows the user to view, and in some cases, to edit
communications parameters associated with the communications option.

- |

EH <Untitled 1= - Parameter Explorer (Comms)

e

=T == Fixed(0)
o DHCP (1)
DCP 2

| Mame | Description | Address| Walue| wired From | R
# Hostname Mame of the device on the lir 36 epk 000000000000
F | SR¥name MELIS name 3118 3US_Epack[000000000000]
# | |PMode IP configuration mode [static 109 DHCF (1)
IFP Current |P of the instrument 14 0ooo
cSubMettdazk | Cument SubMet mazk [P 15 0ooo
cDefaul_Gatew, Cument Default Gateway P 2 316 0000
Freftdaster Frefernred Master IF address 105 192.168.0.1
Address Commsz Address 3o 255
IF_address IF address. 302 192.168.0.20
Subnet_Mask | IP address of the subnet mas 3103 255.255.255.0 E] Off [0]
Defaul_Gatews IP addess of the default gate 3104 192.165.0.1 2@“‘
MACTZ ML addriess 1 3106 i 1An(1]
MACT4 MAL address 2 3107 ]
MACEE MAL address 3 3108 ]
Tirnout Cornmns Timeout in ms. 110 5000 ModbusTC 0l -
Fallback Fallback] 312 1 ModbusTCP (0]
Falback?  Fallback? 313 0 ModbusTCE and EIF |
. E ModbusTCP and PN |;
EnTimeout Timeout Enable A7 aff[o) =
Frotocal Comms Protocal 00 ModbusTCP and EIF (1]
|0gatevay 10 Gateway Access 4744 PRI
& LinkSpeed Speed of the ethemet link. 3149 Auto Nego [0) = 3 =
EIP_Status | Ethemet IP stack status 3153 Mat Started (0] - ! Auto Nego (0]
EIP_TO_Statuz Ethemet IP Target to Origina HED DataExchange (0] - 100 Mb (1)
EIP_OT_Status| Ethemet IP Originator to Tar 161 [ataEwchange (0) = 100 Mb H/d (2]
EIP_MetworkSt: Ethemet IP netwark status 158 MalP (0] = 10 Mb [3]
EIP_toduleStal Ethemet IP module status 359 MNoPower (0] = 10 Mb HAd [4)
clink15peed | Cument speed of the etherme 154 10mb (0] =
clLink1Mode Current mode of the ethemet 155 HalfDuples [0) =
cLink25peed | Current speed of the etheme 56 10 Wb (0] -
clLink2tode Current mode of the ethemet a7 HalfDuplex [0) =
TCPTimeout TCP Caomms Timeaut in ms. 50 R000
TCPCounter TCF Counter a1 0
TCP_Open TCP Mumber Open Connecti 52 0
FM_DevMame | Profinet Device Hame 63
&7 HitpEnable Enable http features 3228 Qff (o) -
FPM_Status Frofinet stack statug 3229 Mat Started (0] =
Comms - 36 parameters
Figure 66 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-do-
main .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 IP-
addr, SubNetMark and NetGateway.
1: DHCP. The IP address of the instrument is automatically as-
signed by an external DHCP server. If the instrument fails to ac-
quire 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 ad-
dresses.
IP This is the current IP address of the device which may be differ-
ent from the configured IP address.
cSubnetMask The current subnet mask associated with ‘IP’ above.

‘cDefault Gateway The current default gateway associated with ‘IP’ above.
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Pref Master
Address

IP address
Subnet Mask
Default Gateway
MAC12

MAC34

MAC56

Timeout

Fallback1

Fallback2
EnTimeout

Protocol

IO gateway
Link Speed

EIP_Status

EIP_TO_Status

The IP address of the preferred host.

On a network of instruments this address is used to specify a par-
ticular 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 pro-
tocol, and discrimination on the network is carried out using the
IP addresses of the connected instruments, the modbus address-
es 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 moni-
tored. The outputs Fallback1 and Fallback2 will be adjusted ac-
cordingly.

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 du-
plex, 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
1: EtherNet/IP stack ready

2: EtherNet/IP stack Standby
3: EtherNet/IP stack Running

Displays the EtherNet/IP Target to Originator status, using one of
the following values:

0: Data Correctly Exchanged
1: Connection In progress

2: Connection Timeout

3: Connection Timeout

7: Module In Stop

8: Encpasulation Error

9: TCP Connection Error
10: No resources to handle

connection
: Unknown MAC Address 11: Bad Format
: Consumption Timeout 12: Idle mode

: Connection Closed by

orward Close 13: Unknow Status

mo o &
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EIP_OT_Status

EIP_Status

EIP_ModuleStatus

EIP_cLink1Speed
EIP_clink1Mode
EIP_cLink2Speed
EIP_clink2Mode
TCPTimeout

TCPCounter

TCP_Open
PN_DevName
HttpEnable

PN_Status

Displays the EtherNet/IP Originator to Target status, indicated by

one of the following values:

0: Data Correctly Exchanged
1: Connection In progress

2: Connection Timeout

3: Connection Timeout

4: Unknown MAC Address
5: Consumption Timeout
6: Connection Closed by
Forward Close

7: Module In Stop

8: Encpasulation Error

9: TCP Connection Error
10: No resources to handle
connection

11: Bad Format

12: Idle mode

13: Unknow Status

Displays the status of the EtherNet/IP network, indicated by one

of the following values:
0: No Power or No IP

1: No connection Enabled Unit

is On-line

(IP address configured) but

No connection enabled

3: Time Out on Connection
One or more connection
Timeout

4: Fatal error
Unit is in Fatal error (like

2: Connection established duplicate address)

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
configuration would be
considered a minor fault

4: Major Fault

0: No power on the device

1: Unit not configured
Unit not configured or
Scanner in Idle mode

2: Controlled by a scanner in

Run state Maijor fault (Exception state,
Controlled by a scanner in fatal 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 configu-
ration mode.

Default value is 5000 ms.

TCPCounter records the number of times EPack resets itself.
A reset takes place if the threshold of detected open connections
is exceeded. EPack automatically resets itself.

TCP Open is the quantity of live, open connections.
Displays the Profinet device name.

This parameter enables Http features;

0 =Off. 1=0On.

This parameter gives the staus of the Profinet stack;
0 : Not started.

1: Ready.

2 : Running.
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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 67, below, gives an overview of the menu, which is described in the following

sections:
* Setup * AlmSig (Alarm Signalling)
* 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)

# EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B][X]
_W

Setup | Main || Limit Diag | AlmDiz | AlmDet | AlmSig | AlmLat | Almdck || AlmStop | AlmBelay

| Mame | Description | Address| ‘alue| Wired From
A Standby Put contraller into standby 1056] Mo (0] -]
& NominalPy Mominal P of this phage of § 1067 B2900.00
A&7 EnLimit Enable Threshald Lirmit 1068 Ma(l] -
& TransterEn Enable Transfer [Proportiona 1053 Mo (0] =
& FFType Defines the type af Feed Fan 1060 af[o -
& BleedScale Bleed Back Scalar 1063 10,00

Control.S5etup - 8 parameters

Figure 67 Control menu overview

104 HA031414 Issue 07



EPack

Configuration using iTools

Control setup menu

This contains parameters for setting the type of control to be performed.

2 EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B][X]
—a

| Name

| Description | Address|

Valus |

& Standby
& NominalPy
&7 EnLimit
& TransterEn
A FFType
& BleedScale

Control Setup -

Put controller into ztandby
Marminal P of thiz phase of ¢
Enable Threshold Limit
Enahble Tramsfer [Proportiona
D efines the type of Feed Fon
Bleed Back Scalar

8 parameters

1056]

Ho (0] -]

1087

rruriy £ k

52900.00
Ma (0] =

No (0] =
i (0] —

10.00

Parameters

Standby

Nominal PV

En Limit

Transfer En

FF Type

FF Gain
FF Offset

Bleed Scale

Figure 68 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?).

Used to enable/disable threshold limit. (By default the current lim-
it function is enabled).

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 control-
ler. 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.
£ EPack.192-168-111-110-502-ID255-EPack - Parameter Explorer (Control.Main) 9=ET]
T
| Mamne | Description | Address| Value| Wired From [
The main P4 of the contrallel 1064 000 Mebwark Meas vsq
A 5P Main SP to control at 1065 0.00 SetProv WorkingSP
& T Integral time of the main loop 1068 320

Control Main - 5 parameters

Parameters
PV

SP

Trans PV

Trans SP

Tl

Figure 69 Control ‘Main’ menu

Displays the main Controller Process Variable (PV). Wired to the
measurement which it is to be controlled. For example, to per-
form 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 regu-
late at 193600 x 20/100 = 38720.

Transfer PV. This is the PV measurement for transfer. For exam-
ple, 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 Pl control
loop.
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Control limit configuration

This area configures parameters relating to the limit control loop.

=2 FPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B][X]
&= - 4
Setup || Main | Limit | Diag | &lmDis | &lmDet | AmSia | AlmLat | Alméck | AlmStop
[ Wame | Description | Address| Yalug|
# P Threshald Limit P41 1069 0.00
A Threshold Limit Y2 1070 0.00
& P3 Threshold Limit P43 1071 0.00
& 5P Threshold limit zetpoint 1 1072 0.0a
& 5P2 Threshald limit zetpaint 2 1073 0.00
& 5P3 Threszhold limit zetpoint 3 1074 0.0a
&1 Integral time of the limit loop 1075 1.00
Control.Limit - 7 parameters
Figure 70 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.
TI The integration time for the limit Pl 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]
-4
| Mame | Description | Address| Walue|
Status Statuz of the controller 1076 b ainF (0] -
Cutput Cutput of the contraller 1077 0.00
P&OP FPhaze angle autput far P& re 1078 100,00
Control.Diag - 3 parameters

Figure 71 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 us being used as the input to th
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 Modu-
lator.In or FiringOP.In
PAOP Applies only to Burst Firing control modes. If this parameter is

Parame

wired to Firing.limitln, 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.

r

§ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer .. [= |[B]fX]
-
| Mame | Description | Address| Yalug|
A7 ClosedLoop Process alarm: Clozed loop b 1079] Enable [0] -]
& P Transfer |ndication alarm: P transfer 1080 Enable (0] =
A Limitation Indication alarm: Limitation 1081 Enable [0] =

Control. AlmDis - 3 parameters

Figure 72 Alarm disable page

ters
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]
_W

[Name | Description | Address| Yalue|
ClozedLoop Frocess alam detection staty 1082 Inactive [0] ~
FTransfer Indication alarm detection =t 1083 Inactive [0] -
Lirnikaticr Indication alarm detection st 1084 Inactive [0] =

Control AlmDet - 3 parameters

Figure 73 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 signalling parameters

Signals that an alarm has occurred and has been latched (if so configured in ‘Alarm
Latch’ (page 110). If it is required that an alarm is to be assigned to a relay (for
example), then the appropriate alarm signalling parameter should be used.

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[8][X]
-W

[ Name | Description | Address| ‘alue|
ClogedLoop Process alarm zignalling staty 1095] Mot atched (0] =]
P Transter Indication alarm signalling stz 1026 MotLatched (0) -
Lirnitation Indication alarm signalling stz 1087 MatLatched (0]

Control. AlmSig - 3 parameters

Figure 74 Control Alarm Signalling page

Parameters
Closed Loop Indicates whether the closed loop break 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.
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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]
+
[ Wame | Diescription | Address| Walue|
# ClosedLoop Process alarm latch: Clozed | 1088( MoLatch (0] =
& PyTransier Indication alarm latch: P tra 1083 MoLatch (0] -
& Limitation Indication alarm latch: Limitat 1090 MaLatch [0] -
Control.AlmLat - 3 parameters

Figure 75 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 Signalling 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 ... (2 |[B][X]
=
| Name | Description | Address| Yalug|
& ClosedLoop Process alarm ack: Closed Io 1091] MNodck (0] -]
& PyTransfer Indication alarm ack: P4 tran 1092 Modek, (0] =
A Limitation Indication alarm ack: Limitatic 1093 Maodck (0] -

ControlAlmAck - 3 parameters
—_————————eeenkhinooenkicoeooooooa

Figure 76 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
signalling parameters, so the alarm stop may be latching.

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= (B[]
=

| Name | Deseription | Address| Walue|

& ClosedLoop Process alam stop: Closed Ig 1094] WaoStop (0] ]
P Tranzfer |ndication alarm stop: P4 trar 1095 MoStop (0] =
Limnitation |ndication alarm stop: Limitati 1096 MoStop (0] =

Control AlmStop - 3 parameters

Figure 77 iTools Control Alarm Stop page

Parameters

Closed Loop Shows whether the closed loop alarm has been configured to dis-
able 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-energised (or
not), whilst the alarm is active.

NOTE: When utilising Almrelay 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 78 iTools Control Alarm Relay page

Parameters

Closed Loop Shows whether the closed loop alarm has been configured to
de-energise 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.

BB EPack.192-168-255-3-502-ID255-EPack - Parameter Explorer (Counter) o] -@- =)
v = v| @ @ X
1 2 J3. Ja ]

| Name | Description | Addless[ Value| Wired From
& Enable Enable the Counter 2570( No (0] ~
|| # Ditection Direction of Count 2571 Up(0) ~
RippleCany Ripple Cairy Enable Output 2572 0ff (0) ~
OverFlow Overflow Flag 2573 No(0) ~
# Clock Clock Input 2574 0
& Taiget Counter Target 2575 9393
Count Count Value 2576 0
& Reset Counter Reset 2577 No (0) ~
& CleaiOveiflow  Clear OverFlow Flag 2578 No (0) ~

Counter.1 - 9 parameters

Figure 79 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 80. Down counter configuration is similar.
Clock >\
Counts clock rising edges Coiits the narmber of
Clock times Counter 1 target
is exceeded
Enable Count 1 Clock
(high= enabled)
Direction Ripple/carry 1 Enable Count 2
Target Counter 1 Overflow 1 Direction Ripple/carry B > To further
Counter 2 counters
Reset Target Overflow
(high= reset values)
Reset
Clear Overflow
Clear Overflow
Clear Overflow . )
igh = Clear overflow fla, Clear Overflow
(High = Cl flow flag) -
Clock Clock | Count 2 Count 1
1 2 3 4 5 6 70 18] ]9 10 1 12 0 | o0 | o
1 0 1
Count 1
4 a 2 0 2
(Target = 4) 3 ’_’_31—'— 3 0 3
2 2 2
3 1 - - ‘l_,_ 4 0 4
: 5 1 0
Ripple/Carry 1
PP ry 6 | 1
7 1 2
Overflow 1 | 8 1 3
9 1 4
10 2 0
Count 2 o 1 2 1
I ! 12 2 2

Figure 80 Cascading up counters

NOTE: 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 totalise consumed energy. The power
consumed can be displayed in one of number of units, ranging from W to GW.

i EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B)[X]
A

Walue| 100 wh (2]

& ButoScaleUnits | Autoscale the unit of the ene

Energy - 7 parameters

| Wame | Description | Address|
UsrEnergylnit | Unit of the energy
& Input Input to totalize
& Reset Set the uar counter back ta z
& Hold Hold the output of the counte
UsrE nergy U zer resetable energy

3280
3255

kit [3)

Wwh (0] -
000 10 Kwh (4]
No(0) = 100 kwh (5]
No (0] = tdw'h (6]
0o 10 Mwih 7] v
ez (1] =

Parameters
UsrEnergyUnit

Input

Reset

Hold

Energy
Autoscale

Figure 81 Energy configuration page

Allows a scaling units value to be entered for the energy 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 totalised, 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 accumu-
lated Energy value.

Shows the current value for the selected Energy Counter block.
No = Use UsrUnit setting.
Yes = Autoscale power value display (table 4).

Power range (Watt-hours) Scaler value
0 to 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 ™
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

Table 4: Scaler values
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Resolution

The resolution of the stored energy value varies according to the totalised value, as
shown in table below. 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.

Resolution

Power range (Watt-hours)

Resolution
(W-h)

Power range (Watt-hours)

(W-h)
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
8,589,934,592 to 17,179,869,183

1

2
4
8

-
»

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

Table 5: Energy counter resolution
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Fault Detection Menu

This manages Alarm logging and provides an interface for the General Alarm

Acknowledgement.
EPack.192-168-111-110-502-1D255-EPack - Parameter Explorer, (Faultdet) (=13
4
| Marne | Ciescription | Address| Walue| Wired From [~
& Generaltck Global Acknowledas 3000 Ma[0] =] 10 Digital. 2. P
& Blamdck Global Acknowledge through s Mo (0] =
Adlarm Indicates one or more alam i 3001 Active (1] =
MetProcal Ay Network Process Alarm 3002 Inactive (0] =
ArwS peadm Indication of any systern alar 303 Active (1] =
Customdlarm | Indication of a custom alarm a4 Active (1] =
AP GlobalDis Global Dizable all alarms 3003 Mo (0] -
A5 tatus Global Alarm Statuz word 3004 1
StratStatus Strategy Statug Word 3005 289
AlarmStatus1 | Alarm Status Word 1 3006 1
AlarmnStatus2 | Alarm Status Ward 2 3007 1]
GlobalStatuz0 | Global Status wiond 0 3008 1]
GlobalStatus1 | Global Status word 1 3009 1]
GlobalStatus2 | Global Status Word 2 ama 512
GlobalStatusd | Global Status wiord 3 31 1]
GlobalStatuz4 | Global Status “word 4 amz2 45729 hd
Faultdet - 16 parameters

Parameters

General Ack

AlarmAck
Any Alarm

NetProcAl
AnySysAlm

Custom Alarm

Global Disable

Figure 82 Fault detection menu page

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, Sys-
tem 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 net-
work.

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 A coded status word giving strategy information as shown in table
6.
Bit Value Description

1 Not firing

2 Not synchronising

4 Reserved

8 Reserved

16 Reserved

32 Reserved
64 Reserved

128 Strategy in standby mode
256 Strategy in Telemetry mode
512 Reserved

1024 Reserved

2048 Reserved

4096 Reserved

8192 Reserved

16384 | Reserved

32768 | Reserved

Table 6: Strategy status

ol Bl ol ol 2| o] © o N o| o & w| | = o

Alarm Status 1(2) Two 16-bit words containing alarm status information as shown

in table 7.
Bit | Value Description Bit | Value Description
0 1 Missing mains 0 1 Closed loop
1 2 Thyristor short circuit 1 2 Transfer active
2 4 Over temp* 2 4 Limit active
3 8 Dips 3 8 Reserved
4 16 Frequency fault 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 | Partial load unbalance 8 256 Any bit in Global Status 0
9 512 | Over voltage 9 512 Any bit in Global Status 1
10 1024 | Under voltage 10 1024 | Any bit in Global Status 2
11 2048 | Pre temp* 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

Table 7: Alarm status word 1 Alarm status word 2

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.

i FPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B[X]
_W

Load type configuration,

FinngOP - 10 parameters

| Mode_IHC (0]
| Name | Description | Address| Value| !

Mads Fiting Mods indication. 1433 Mode, Bt (1] <] i{ Mods_PA (2]
# LuadType 1432 Resistive (0] iLla Mode [3)
A SafetyRamp Safety ramp duration 1434 16.00 \
& SoftStart Soft gtart duration 1435 Qff () =
A7 SoftStop Soft stop duration 1436 Qff [0y - \
& Enable Enable of the fiing output ble 1441 i ! Fiesistive (0]
& In Input of the firng output bloc: 1438 0.00 i

& Palimitin Phaze angle input for P, red 1435 100.00
SafetyRampStal Status of the safety ramp 1440 Ramping (0] '\

Mode

Load Type

Safety Ramp

Soft Start

Soft Stop

Delayed Trigger

Enable
In

PA Limit

Ramp Status

1 Farnping [0]
Finished (1]

Figure 83 iTools configuration firing output page

Displays the current firing mode as Intelligent half cycle (IHC),
Burst firing, Phase angle firing or No Mode. Configured in the
‘Modultr’, menu described below.

Allows the load type to be selected as ‘Resistive’ or ‘Transform-
er’. For Load type = Resistive, the load must be connected direct-
ly 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.

Displays the safety 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 84. Safety Ramp is not
applicable to Intelligent Half cycle (IHC) Mode.

For Burst Firing only, this is the soft start duration, in supply volt-
age cycles, applying a phase angle ramp at the beginning of each
on period (Figures 85).

In Burst Firing, the soft stop duration, in supply voltage cycles,
applying a phase angle ramp at the end of each on period.

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 minimise inrush current. the value is configurable be-
tween 0 and 90 degrees inclusive (Figures 86).
Enables/disables firing. Must be wired to a non-zero value to en-
able firing (typically a digital input).

Displays the input power demand value that the power module is
to deliver.

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.

Displays the safety ramp status as ‘Ramping’ or ‘Finished’.
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Safety Ramps, Soft Start and Delayed Trigger, firing types

Output
voltage y
‘e '

X | W V]
Line —»

supply

Resistive load

Soft start = 2
<>

Output
voltage

Line —*

supply

Switch at zero volts

4— High current transient

Load voltage

4 Loadcurrent

ot

Safety (Magnetisation) Ramp

(4 cycles)
>
Output ||
voltage |

Line =7/ b
supply Delayed trigger angle
Inductive load

Figure 84 Safety ramp (burst firing) examples

Figure 85 Soft start example

Figure 86 Delayed trigger definition

NOTE: Waveforms have been idealised for clarity.
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Input/Output (10) Configuration

This area of configuration allows the user to configure the analogue and digital inputs
and to view the status of the Relay output. The configuration is separated into the
following areas:

* "Analogue Input configuration" on page 121
* "Digital Input configuration" on page 124

* "Relay status" on page 125

£ EPack.192-168-111-10-502-1D255-EPack - Parameter Ex... (= |[B1][]
) 4
&naloglP | Digital | Relay
| Name | Deseription | Address| Value|

10 AnaloglP - 7 sublists, 0 parameters

Figure 87 Top level IO menu
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Analogue Input configuration

The configuration for the analogue 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 |
- - @

&

10.AnaloglP.Main - b parameters

- Walue
Main | simDis | AmDet | AimSig | aimLat [ Alméck | AmStop | AlmFielay| YollsOiol 0 (0]
[Name | Deseription | Address| Y alue| wired From YoltsOtal0 [0 k
& Type Specify the input type 1976 VoltsOta10[0) ~ [~ Yolts1tah (1]
&7 Offzetlow Lo inpt range for scaling 1921 0.00 Yole2ta10 (2]
47 RangeHigh High input range for scaling t 1977 100.00 WaltsOta5 (3]
&7 RangeLow Low input range for scaling b 1978 0.00 mé 20 (4)
F Frocess variable 1980 0.00 madta20 (5]
Measyal Meazured value 1573 -0.01

Figure 88 iTools analogue input page

Parameters

Type

OffsetLow

RangeHigh

RangeLow

PV

MeasVal

Allows the type of input to be set as one of: 0 to 10V, 1to 5V, 2 to
10V, 0to 5V, 0 to 20mA, 4 to 20mA. For pinout details, see Figure
11.

An offset, which is used to adjust measured value. The parame-
ter 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 com-
pensate for any errors or noise on the analog input.

High range of input for scaling from measurement units to pro-
cess units. PV is clipped to range high if input goes over range.
Low range of input for scaling from measurement units to process
units. PV is clipped to range low if input goes under range.

The scaled value in process units. Clipped to the Range High or
Range Low value if the signal goes over range or under range re-
spectively.

The value at the instrument terminals, including the OffsetLow
parameter value in electrical units.
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AlmDis

Allows the user to enable or disable alarms individually

Example

The figure below shows an iTools page for Aimdis. Pages for the other
Alm parameters are similar.

£ EPack.192-168-111-110-502-1D255-EPack - Parameter Ex... [= |[B[X]
4 - -~
Main | AlmDis | AlmDet | AlmSig | AlmLat | Almdck | AlmStop || AlmPelay

| Name | Description | Address| Yalus|

& OverlCurent Process alarm: Ower Curent 1981 Enable (0] ~

10_AnaloglP.AlmDis - 1 parameter

Figure 89 AlmDis example

AlmDet

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 Analogue Input type is automatically switched to 0-10V to avoid damage.

AlmSig

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 signalling
parameter should be wired.

AlmLat

Allows each individual alarm to be configured as latching, the latched state is shown
in the alarm signalling parameter

AlmAck

Allows each individual alarm to be acknowledged. On an alarm being acknowledged
the related signalling 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 signalling 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 utilising 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.
£| EPack.192-168-111-10-502-ID255-EPack - Parameter Ex.... (= |[0|[%) -
- [T
A " IpCortact (1]
/'3 k
] IpContact (1]
[Name | Description | Address| Yalue|
& Type Speciy the digital 10 type 1912; | lpCantact (1]~
& Irvert Irvvert the sense of the digital 193 Mo(0] =
P Frocess waniable 1915 I
Meash'al Measured value 1914 I
10.Digital.1 - 4 parameters

Figure 90 iTools Digital Input configuration page, (digitial input 2 displayed)

Parameters
Type

Invert

PV

MeasVal

Select to configure the Logic Input type:
0 = IpVolts.

1 = IpContact.

2 = Op10Vuser.

For pinout details, see figure 10.

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 ap-
plied.

For inputs, this shows the value measured at the instrument ter-
minals, in electrical units.
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Relay status

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [Z |[B][X]

=
[ Name | Description | Address| Yalue|
P4 Process Yariable 2138 1
Measyal Measured value 2139 0

I0.Relay - 2 parameters

Figure 91 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 = energised;
0 = de-energised, where ‘energised’ is ‘off and ‘de-energised’ is
‘on’.

For pinout details, see figure 11. For specification, see Relay
Specification (page 199).
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Instrument Configuration Menu

Instrument configuration is divided into the following sections:

* "Instrument Display configuration" on page 126
* "Instrument Config configuration" on page 127
* ‘"Instrument configuration" on page 128

® "Scaling Factor" on page 129

& EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B)[X]
_W

& -
Enables | Display | Wigibilty | Chains | Configuration | Options | ScalinaFactor

| Mame | Description | Address| ‘alug|
A& Language Selected Language 5028] English [1] ~]

SerialMo Serial Number G029 1
A DevName Device name show an the of 5030 EPack.
A Labeld Labelld 5034 LY
A Labell Labell 5036 SF
& ParamiME ParamOME modbus address 5038 2RE
& Param1MB Param1MB modbuz address h039 1497
Instrument Display - 7 parameters

Figure 92 Top level instrument configuration page

Instrument Display configuration

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[8][X]
-m

[Name | Diescription | Address| ‘alue|
& Language Selected Language 5028] Englizh [1] 'f/ 1 Ge_rrnan (4]
SerialNo Serial Number E029 [ i{ltalian ()
& DevName Device name show on the of 5030 EPack i Spanish [1E)
A& Labeld Labeld 5034 LY
A Labell Labell 5036 5P
& ParamOMB ParamOMB modbuz address h03a8 256
& ParamiMB FParam1MB modbus address 5033 14497
Ingtrument.Digplay - 7 parameters

Parameters

Language
Serial No

Dev Name
Label 0(1)

ParamO(1)MB

Figure 93 Instrument display configuration page

Select required language for subsequent displays.

Read only. Displays the factory-set Serial number of the unit.
The device name as it appears at the user display.

The text that appears on the home page for the two parameters
defined by the addresses listed in Param0 and Param1. User-de-
finable 3 characters (maximum).

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 Config configuration

The current hardware configuration

t.Confi

BB <Untitled 1> - Parameter Explorer (Instrument.Configuration) EI@
= = | 4
| Mame | Description | Address| Y alue| wired From |

MetType The type of network, to be us R07 TPH 1] =
PowerT ype Power Module type BO7E Type_B3A (1] -
& TimerRes Setz regolution of time param RO7S 10thSecs (0] =
Coupling_tax  zero R074 0
DizplaplD Diizplay |dentifier RO72 0
Software Software version of the prody RO7Y W 04
EIPSoftware | Software version of the Ether 5081 W11
Hifversion Hi wergion of the product 108 0

-8

Parameters

Net Type

Power Type
Timer Res
DisplaylD
Software
EIPSoftware

PNSoftware
HWhversion

Figure 94 Instrument configuration.

Network type. This is set at the factory and cannot be changed by
the user.

0 = 3 phase
1 = Single phase
2 =2 phase

This is set at the factory and cannot be changed by the user,
(0=32A,1=63A,2=100A, 3 = 125A)

Resolution of time parameters

0 = 10ths of seconds (100ms); 1 = 10ths of minutes (6 seconds)
Displays details of the manufacturer display (screen) type:

0 = Tianma

1 = Densitron

Software version of the product.

Software version of the EtherNet/IP option.

Software version of the Profinet option.

Displays product hardware version set at factory (read only
parameter).
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Instrument configuration

22 FPack.192-168-111-110-502-1D255-EPack - Parameter Ex... |Z

=l
==

[ Marne | Description | Address| W alue|
SenalMo Sernial Mumber 5037 310
Software Software werzsion of the prody =t E212

& Paszcodel Fazz Code for Features Sect 5034 43671
& Passcode? Fazs Code for Features Sect 5035 18184
Instrument.Option: - 4 parameters [1 hidden]

Parameters

SerialNo
Software
Passcode1 (2)(3)

Figure 95 Instrument configuration page

The instrument serial number.

The version of software running on this instrument
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).

& EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= |[B)[X]

& - = 8"

10 Math2 | Metwork | Control | SetProw || Faultdet | Energy | Modult || FiringOP || Instum € *
| Name | Description

| Address|
|

Value|
|

Instrument ScalingFactor. 10 - 1 subhst, 0 parameters

Figure 96 Scaling factor top level menu.

SetProv Example

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Explorer ... [= (B[]
=

&= -

In] MathZ | Metwork | Control | SetProv | Fauldet | Ernergy | Modultr | FiingOP | Instum € #
| Name | Deseription | Address| Walue|

& LocalSP Scaling Factor: Local setpoir 28545] 100 2] =—""

&7 Remate Scaling Factor: Remote setpr 28851 «100(2] -

& Limit Scaling Factar: Setpoint lirit 28852 +100([2) =

& workingSP Scaling Factor Working ora 28846 «100(2) -

A7 RampF ate Scaling Factor: Ramp rate fo, 28848 #1[0) =

&7 HiRange Scaling Factor: Highrange o 28854 «100(2) -

& EngwiorkingSP | Scaling Factar Woarking Sety 28856 +100[2) =

Instrument_ScalingFactor. SetProvy - 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

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [Z |[8]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)

Current Value 1]

1 5 3 1 Mew Y alue L h {0 |m |0 |g|0 ms
[Name Deserplon | Addres| Valuel 0k | [ concel [ eey |
(L E b aimum walue M3 0.oo0
Mik tiniirnurn walue 14 0.00

& Thieshold Timer Threzshold Walue 310 1.DD/
[ ayatshove D ays Abaove Threzhald 318 0
TimeAbove | Timein Hours Ahove Thresh 3115 a- AlarmTime

§ i:::m?i:: ::::: ::m: EE:\?;IStL?et;i\;Tdth g:ll }Ig 0 --D Current Value Th 13m 125 100ms

rd gitset Q:s.:tﬂilamoa::;??unctions g]}lg ﬁg {g} '\ Mew ¥alue h |13 |m (12 |& (100 | ms
InStatug Input Statuz 320 Good (0] =

IPMonitor.1 - 12 parameters [ L ] l Cancel ] [ Apply ]

Figure 97 iTools input monitor page (IPMon1)
Parameters

In The parameter to be monitored. Normally wired (using iTools) to
a parameter, but a numeric entry can be made for testing purpos-
es.

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 (continu-
ously 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 thresh-
old’ 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 cur-
rent 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 analogue or
digital. For analogue 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.)

= ~ = ~| [

T el

[s Js [z |8

B epk000ASD3900FF-local ID255-EPack PH - Parameter Explorer (Lge2)

| Name
Oper

2 Inl

& In2
FallbackType
Inwest
Out
Status
Hysteresis

Lgc2.1 - B parameters

[Desciplion

Logic Operation
Input Value 1

Input Vakue 2
Fallback Condition
Sense of Input Value
The Result

Outpust Status
Hysteresis

j OFF (1)
o~
s |&nD 1)
S == Jon ng[]3 ]
w | LATCH (4]
. _ | EQUAL 5)
TiAdaess VM!W I NOTEQUEAL 8]
P OFF(] -] | GREATERTHAN [7)
st 000 |LESSTHAN [9)
ggg _ mﬂl-ﬂﬂ | GREATEREQLIAL [9)
3934 None®) > —— || LESSEQUAL0) ™| 5 FalsERaD )
3935 01l (0] - T, ‘[EEED 3
3936 Good (0) - 5| TRUEBAD [1)
337 0-00\ c|FALSEROND (2]
- TRUEGOOD (3]

Lgc2 Parameters

Oper

In1

In2

Bath [3]

Figure 98 Lgc2 page (Lgc2 1)

Allows the user to select a logic operation for the block. The de-
scriptions 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 Out
is 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 re
mains latched until In2 goes low, when Out = In1 (see
figure 99).

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

Out is high if In1 value greater than In2 value, other-
wise Out is low.

Less than Out is high if In1 value less than In2 value, otherwise
Out is low.

GreaterEqual
Out is high if In1 value is equal to or greater than In2
value, otherwise Out is low.

LessEqual Out is high if In1 value is less than or equal to In2 val-
ue, otherwise Out is low.

If wired, shows the value of In1; if not, allows the user to enter a

value.

If wired, shows the value of In2; if not, allows the user to enter a

value.
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Fallback type

Invert

Out
Status
Hysteresis

Allows a fallback type to be selected. This defines the output val-
ue and status displays if the status of one or both inputs is ‘bad’.

FalseBad Output value displays ‘False’ ; Status displays ‘Bad’
TrueBad Output value displays ‘True’ ; Status displays ‘Bad’
FalseGood Output value displays ‘False’ ; Status displays ‘Good’
TrueGood Output value displays ‘True’ ; Status displays ‘Good.
Allows none, either or both inputs to be inverted.

Shows the current output value

Shows the status of the output (‘Good’ or ‘Bad’).

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.

I/P1 > (1/P2-H) I/P1 > (I/P2-H) |_

P |

Hysteresis

X<

TN X

Figure 99 Hysteresis

v

X

.

_

transition of In1 In1 transition of In1

o/p latches first o/p follows o/p latches first | o/pfollows| o/p latches first
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 100 Latch operation

132

HA031414 Issue 07



EPack

Configuration using iTools

Lgc8 (Eight-input Logic Operator) Configuration

This allows between 2 and 8 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.

4= v = ~| @ B

ES epk000ASDII00FF-local ID255-EPack . PH - Parameter Explorer (LgcB)

E-]

Voo WasdFiom |

Operation

Input 1 Vahse
Ingut 2 Vahse
Input 3 Vahse
Irput 4 Value
Inpait 5V ahse
Input & Vakse
Inpat 7 Vahee
Irgut 8Vakse
Ouiput Value

- 13 parameters

Humber of Inpuls
Invert Selected Inputs
Irvvet the Outpul

3742 2
L)) 0
No (0] =
Qi) -
Qi ) =
Ol o) =
Qi) =
Qo) -
Qi) =
Qi) -
il {o) -

o

(L STATUS (4]

Parameters
Oper

Numin
Inlnvert
Out Invert

In1
In2 onwards
Out

Inversion schematic

Figure 101 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 is 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 @In 2) @In 3) @In 4).... @In 8)

Status = Bit to bit OR of the inputs concatenated into a word.

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, as described below.

No = normal output; ‘Yes’ means that the output is inverted, al-
lowing 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)

Input 1
Invert 1(x01)

Input 2
Invert 2 (x02)

Input 3
Invert 4 (x04)

Input 4
Invert 8 (x08)

% Output

Input 5
Invert 16 (x10)

Outlnvert

Input 6
Invert 32 (x20)

Input 7
Invert 64 (x40)

Input 8
Invert 128 (x80)

vy v 57 vl s s

Figure 102 LGC8 inversion Schematic
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Invert input decoding table

The inversion status can be encoded/decoded using the following table.
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Example: Decimal 146 means that inputs 8, 5 and 2 are inverted.
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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.

CIff (0] =
L
Add 1]
Sub [2)
£ EPack.192-168-111-10-502-ID255-EPack - Parameter Exp... (= |[B]X] B",ﬁ‘,'[[f]] e
4 AbzDif [5) C_F k_Temp(1)
SelMax (5] V2]
1 2 4 SelMin (7] mt [3]
[Name | Description | Address| Yalue| HotSwap [8] A4
: SmpHId (3] mé 5]
& Oper Dperation 2786 0ff (0] = Pawer [10] PH (5]
& InTkul Input 1 Scale 2782 1.00 Sqit[11] mmHg [7]
A In2Mul Input 2 Scale 2784 1.00 Log(12) pai [3)
A& Urits Output Units 2793 MHone (0] = Ln[13) Bar[9]
& Resolution Output Resolution 2732 0= Exp(14) mBar [10]
& LowLimit Clutput Lo Limit 2789 -1000000.00 10_x[15) PercentRH [11]
A HighLimit Output High Lirit 2783 1000000.00 Sell[51] hd Percant [12)
& Falback Falback strateqy 2794 ClipBad (0] ~ /G [13]
& Falbackial Fallback value 2787 0.0a !n\-\-"G [14)
&£ In Input 1 Value 2783 0.00 infuf [15]
& In2 Input 2 Value 2785 0.00 Db [16)
Out Dutput Value 2791 0.00 Egr'fegtglz s
Statuz Statuz 2790 Good (0] - ClinBiad (0] PPN (19]
Math2.1 - 14 parameters lipE ad [0 k PercentC02 [20)
i PercentCarb [21]
FallBad (2) PercentPerSec [22)
FallGood [3) RelT emperature [23)
UpScaleBad [4] Y acuurn [24)
DownScaleBad (6] Secs [23)
Wi [26]
Haurs [27)
R ] b

Math2 Parameters

Figure 103 Maths2 configuration page

NOTE: For the 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

Sqrt

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 cur-
rent when the output went low, until input two goes
high again. Input two is normally a digital value (low =
0 or high =1); when it is an analogue value, then any
positive non-zero value is interpreted as a high.

Output = Input one raised to the power of input two

(In1'2). For example if input one has the value 4.2,

and the value of input two is 3, then output = 423 =

74.09 (approx.).

The output is the square root of input one. Input two
is not used.
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Log Log base 10: Output ={Logqq (In 1)}. Input two is not
used.
Oper (Cont.) Ln Log base e: Output = {Log,, (In1)}. Input two is not
used.
Exp Output = e(Putone) 1nput two is not used.
10_x Output = 10(nPUtone) 1n5ut two is not used.
Sel1 If the Select input is high, input two appears at the
output; if the Select input is low, input one appears at
the output.

In1(2) Mul
Units
Resolution
Low Limit
High Limit

Fallback

Fallback value
Select

In1
In2
Out

Status

The scaling factor to be applied to input one (two).
Allows the user to choose units for the output (see figure 103).

Use the up and down arrows to position the decimal point as re-
quired.

The low limit for all inputs to the function and for the fallback val-
ue.

The high limit for all inputs to the function and for the fallback val-
ue.

The fallback strategy comes into play if the status of the input val-

ue is ‘Bad’, or if its value lies outside the range (High limit- Low

limit).

Clip Bad The outputis set to the high or low limit as appropri-
ate; output status is set to ‘Bad’.

Clip Good The output is set to the high or low limit as appropri-
ate; output status is set to ‘Good’.

FallBad The outputis 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 op-
eration. 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 error conditions and can be used as an interlock for other op-
erations.
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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 Availablity Settings...>Hide Parameters and
Lists when Not Relevant’ menu item.

Modultr - 8 parameters

| Marne | Ciescription | Address| Y alue | wired-Fram
| Mode Modulator mode 1382 Burstyar [1] -
& In Input af the madulator black, 1377 0.00 Contral. Diag. Output
Cut M odulator logical output 1376 0.00
A MinOnTime tinimum on time for variable 1373 16
CycleTime Cyile time for fised modulaton 1379 100
Lgchiode Logic mode cpcle selection 1380 FullCycle (1]
& SwitchPa, Switch Burst Py 1385 Burst [0] = -
FLkin Load management interface 1381 g\»

Modulator par

ameters
Mode

Out

Min On Time

Cycle Time

Logic Mode

Switch PA

PLMin

Figure 104 Modulator menu page

Select the required firing mode from ‘Logic’, ‘PA’ (Phase angle)
‘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 volt-
age periods.

For Logic Firing Modulation, Half cycle 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 con-
figured Burst Mode as displayed in ‘Mode’, above.

Not applicable to this software release.
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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
Setup
AlmDis
AlmDet
AlmSig
AlmLat,
AlmAck,
AlmStop
AlmRelay

138
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Network Meas Menu

= EPack.192-168-111-110-502-1D255-EPack - Parameter Ex... [= |[2][X]

-
| Name | Description | Address| ‘alue|
Frequency Frequency of the line 267 1.0
Yline Line woltage measurement 256 0.00
| Iz of the load 287 0.00
lzqBurst Average zquare value of loag 258 0.00
lzq Square value of the load cun 259 0.00
W Wiz af the load 260 0.00
“eqBurst Average zquare value of the 268 0.00
e Square value of lnad voltage 2E1 0.00
FEurst Trug Power measurement in 262 0.00
F True power meazurement. 263 0.00
5 Apparent power MeasLuremer 264 0.00
FF Powser Factor 265 0.00
z Load impedance 266 0.00
HiSinkTemp  Heatsink 1 temperature 2B9 0.00

Hetwork Meas - 14 parameters

Parameters

Figure 105 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
|

IsqBurst

VsqBurst

Vsq

P Burst

PF

HSink Temp

Displays the calculated frequency of the supply voltage of the
power channel associated with this network.

Displays supply line voltage.

Displays load RMS current.

The time base measurement is the main period in Phase Angle,
and the modulation period in Burst Mode.

Average square value of load current in burst firing. The average
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.

Displays load voltage (Vrus)-

The time base measurement is the main period in phase angle,
and the modulation period in burst mode.

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.
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
Irms for burst firing S=Vrys X lrus

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 = Cosd(Load)

Displays load impedance.

Defined as: Z=V,s/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.

£ EPack.192-168-111-110-502-1D255-EPack - Parameter Ex... [= |[8)X]

Stack B4 (0]
-
Stack2Ba (1]
| Name | Description | Address| ‘alue| Stack32h (2]
MHetType The type of network. Setin | 281 1PH 1] - Stackd40a (3]
A WM asinum Fasimurn Yoltage of the stac 291 500 (0] = StackS0A [4)
& WineMaminal | Line nominal value 27 230,00 Stackf3A (5]
A IMasimum taximum Current of the stacl 283 Stack 1004 (7) StackBlA (6]
& INominal Maminal current af the stack 282 100.00 gtact:: g% {g%
& WLoadType Load Voltage type for Compr 292 “YLoad Tepe0 (0] = St:Ek‘I B0 (3]
& vdipsThreshold | Valtage Dips Threshold 271 20
& FreaDiiftT hreshe Frequency Drift Threshald. 290 h.00
& ChopffT hreshe Chop Off Threshold 293 120
&7 ChopOifkb Chop Off Mumber 294 10
A OvervoltThrestn Over voltage threshold 272 10
& UndervoltThresl Under valtage threshold 273 25
&7 PLFAdjustRieq | Partial load failure adjustmenl 280 Mo (0] -
PLFAdusted  Partial load failure adjusted a 278 Motdjusted (0] -
& PLFSensitivity | Partial load failure sensitivity 276 2
Zref FLF reference load impedan: 286 0.00
A&7 Ovel Threshold | Over Curent Threshold 277 120
& HeaterType Heater type aof the load 278 Resistive (0] =
Metwork.Setup - 18 parameters (2 hidden)

Parameters
NetType

VMaximum
Vline Nominal

IMaximum

INominal
VLoadType

Heatsink Tmax
VdipsThreshold

FreqDriftThold

ChopOffThreshold

NumberChopOff

OverVoltThreshold

Figure 106 Network setup menu page

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 neutral).

Indicates the maximum current of the stack (16A, 25A, 40A, 63A,
100A, 125A). Further values are reserved for future develop-
ment.

Nominal current supplied to the load (limited by IMaximum).
Defines the computation method for load voltage (Vioad).

0: Vload = Vline as long as | > Ithreshold (internal definition)
1: Compute Vload using the formula V2load=P?/I2.

Reserved for future development.

Voltage dips threshold. This is a percentage difference (relative
to Vline Nominal) between 2 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 per-
centage change between 1/2 cycles exceeds this threshold val-
ue, 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 400% 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 per-
centage of VLineNominal. If Vline rises above the threshold an
OverVolt alarm is set.

140
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UnderVoltThreshold This is the threshold for detecting an under voltage condition as

Heatsink PreTemp
PLFAdjustReq

PLFAdjusted

PLFSensitivity

Zref

OverlThreshold

HeaterType

a percentage of VLineNominal. If Vline falls below the threshold
an UnderVolt alarm is set

Reserved for future development.

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 acti-
vating 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 detect-
ing a partial load failure. If the load impedance measurement is
successful PLFAdjusted (below) is set. The measurement fails 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 suc-
cessful.

Partial load failure sensitivity. This defines how sensitive the par-
tial load failure detection is to be as the ratio between the load im-
pedance for a PLFadjusted load and the current impedance
measurement. For example for a load of N parallel, identical ele-
ments, 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 re-
quested.

The threshold for detecting an over current condition as a per-
centage 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’ (Molybde-
num Disilicide).

HA031414 Issue 07

141



Configuration using iTools EPack

Network Alarms

& EPack.192-168-111-110-502-ID255-EPack - Parameter Ex... [= |[B][X]
_W

& -
Meas | Setup | AlmDis | AlmDet | AlmSig | AlmLat | Alméck | AlmStop | AlmPelay
[Name | Description | Address| Walue|
A Mizstains Spstem alarm: Missing M ains 295 Enable (0] ~
& ThwsC Swyztern alarm: Thyristor 5 hort 296 Enable (0] ~
& MetworkDips | System alarm: Mains Voltage 293 Enable (0] ~
A FregFault Spstem alarm: Freguency Fay 299 Enable (0] ~
& ChopOff Syatern alarm: Chop Off 306 Enablz [0) ~
& Undervolt Process alarm: Under b ains | 305 Enable (0] ~
A7 Overvalt Process alarm: Ower kaing W 302 Enable (0] ~
& TLF Process alarm: Total Load Fz 300 Enablz [0) ~
& PLF Process alarm: Partial Load F 3am Enable (0] ~
A7 OverCunent Indication alarm: QOwer Currer 304 Enable (0] ~
Metwork AlmDis - 10 parameters (2 hidden)

Figure 107 Network alarms page

AlmDis
This menu allows individual network block alarms (listed below) to be
enabled/disabled.
Missing Mains Mains frequency fault 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

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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Network Almack Submenu

As for ‘Alarm Disable’, above, but this Alarm Acknowledge submenu allows each
individual network block alarm to be acknowledged. Once acknowledged, the

associated signalling 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 Signalling 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 utilising Almrelay function ensure FaultDet/CustomAlarm parameter
remains wired to 10.Relay/PV.
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Qcode

Quick code parameters, settable when in Quickcode configuration mode as well as
here.

Firing

9% | Controldsa (0] Control
| Marne | Ciescription | Address| ‘alue| '~ ]
§ W_Mominal Mominal Yoltage 12 230 /
|_Mominal Maminal Current 3411 100 Xfrmr ] Heater
2 Fii Firing Mod 3402 BursiVar (1] 5
V4 Eln::f:ol Eﬂ:ﬁal:ﬂaﬁle 3405 EonLlArIDSIE\-f:; (0] / ” o 3
AP/ |_Limit Enable Lirnit 3403 LimitDizable (0] =
§ 12_Transfer Enabls Transfer [Proportiona 2404 TransferDizable (0] = /'/'
R Load type configuration. 310 Mo (0]
& Heater Heatefﬁlpe selegction 3406 Resistive (0] -/ Sel ..-.'- 1]
AP B_Fct Analog lnput Function 3407 Setpoint [1] =
& &l_Type Ainalog Input Type 3408 0100 (0] ~———— ] Al_Type
A DI _Fct Digital Input 1 Function 318 FiingEnable (1) -
A D12 Fct Digital Input 2 Function 3409 Alarmdck (1]
& Finish Finizhed Quick start configur. 3400 Mo (0] bl
QCode - 14 parameters \ | FiringEnable [1]
Finish
Mone (0]
DI2_Fct
Ye:[1) RemaoteSelect [2]
Cancel [2] FuzeBlown [3]
Figure 108 Quick code parameters
Parameters

V_Nominal The nominal output voltage to be supplied.

|_Nominal The nominal output currect expected to be drawn.

Firing Select firing mode from Burst firing (fixed or variable), Logic.

Control Select ‘Vsq’ (V2), ‘Isq’ (I2), or ‘Power’ as the control mode.

I_Limit Enable or disable threshold limit. (By default the current limit
function is enabled).

I2_TransferEnable or disable transfer (Proportional limit).

XFmr Select output as suitable for resistive loads (No) or for transform-
er primary loads (Yes).

Heater Select Resistive, Short wave infra red (SWIR), Silicon carbide
(CSi) or Molybdenum disilicide (MoSi2) as the heating element
type.

Al_Fct Select the Analogue Input function as ‘None’, ‘Setpoint’ or ‘Set-
point limit’.

Al_Type Select the required Volt or mA range (as shown above) for the an-
alogue input.

DI1_Fct Select the funtion of Digital Input 1 as ‘None’ or ‘Firing Enable’.

DI2_Fct Select the funtion of Digital Input 2 as;

‘None’, Alarm acknowledge (‘AlarmAck’), Select remote setpoint
(‘RemoteSelect’) or Fuse Blown (‘FuseBlown), or Setpoint, pro-
viding Firing is set too ‘Logic’, and Al_Type is not set too ‘Set-
point’), or a configurable User Input ("10Vuser’).

Finish Yes = quit quick code (after confirmation) and restart the unit with
the new configuration; No = continue configuration editing; Can-
cel = ignore all changes and restart the unit with the previous
(unedited) configuration.

Refresh Refresh quick code parameters.
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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 possibilty
to select between percentage and engineering for setpoint unit.

2 EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [= |[B)[X]

e A
| Name | Description | Address| Value|
& SPSelect Setpoint zelect 1498 Remote (1] +
& RemSelect Remate setpoint selection 1508 128 -
& LocalsP Local setpoint 1496 0.00
& Rematel Remaote setpoint 1 1502 0.00
&7 Remate? Remote zetpoint 2 1509 0.00
& Limit Setpaint lirnit scalar 1503 100.00
“wiorkingSP ‘Wwhorking or active zetpoint 1497 0.00
A RampF ate R armp rate for the setpaint. 1499 aff[o) -
& DizRamp E xternal input for enabling or 1500 ez (1] -
RateDone |ndicates whether the ramp i 1801 Yes(l] - Percent (0] k
# SPTrack Enable S etpoint tracking 1504 ez (1] - - Percent (]
& | SPUnits unhits of the setpaint 1506 Eng(l] =
# HiRange High range of a setpoint 1505 100.00
EngwarkingSP warking S etpoint when in er 1807 0.00
SetProy - 14 parameters

Figure 109 SetProv configuration page

Setpoint provider parameters

SPSelect

RemSelect
LocalSP

Remote1

Remote2

Limit

WorkingSP

RampRate

DisRamp

RateDone

SPTrack

Allows the user to select between Remote or Local as the set-
point source.

Select Remote1 or Remote2 as the remote setpoint.

Allows entry of a setpoint value to be used when SPSelect
(above) is set to ‘Local’.

The Remote setpoint value (normally wired from an analogue in-
put) for use when SPSelect = Remote and RemSelect = Re-
mote1.

The Remote setpoint value (normally wired from an analogue in-
put) for use when SPSelect = Remote and RemSelect = Re-
mote2.

Allows the target setpoint to be scaled such that ‘scaled target
SP’ = (target SP x limit)/100. Thus, when limit = 100, the setpoint
is unscaled.

The active value being provided as a setpoint output. This might
be the current target setpoint or the rate-limited target setpoint.

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.

This is an external control used to enable/disable ramp rate lim-
iting and to write the target setpoint directly to the working set-
point. The ‘RateDone’ parameter (below) is set to ‘Yes’ when
DisRamp is ‘Yes'.

Set to ‘No’ if ramp rate limiting (above) is in operation. Otherwise
set to ‘Yes'.

If enabled (‘Yes’) the local setpoint tracks the remote setpoints,
so that if the setpoint is subsequently set to ‘Local’, the local set-
point will be the same as the last known value of the remote set-
point, thus ensuring 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 Set-
point 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

Parameters

Type

Time

Elapsed
Time
In

Out
Triggered

B8 EPack192-168-255-3-502-1D255-EPack - Parameter Explorer (Timer) o2
& v v @@ =
1 [2_Js Ja ]

| Name | Description | Address| Value| Wired From |
& Type Type of Timer 2330 [oPulse(1) ~
& Time Time 2328 0%
ElapsedTime | Elapsed Time 2326 05
& In Trigger/Gate input 233 0if (0) =
Out Output 2327 0If (0) =
Triggered Triggeted Flag 2329 0if (0) =
Timer.1 - 6 parameter [1 hidden) i

Figure 110 iTools Timer configuration

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 count-down 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

display 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 111 shows some timing examples for the different types of timer available.

On Pulse timer

One-Shot timer

Input I | I I

Output I Time I I Time I

Elapsed

Input | Time edited I | I I I

- itsln - ! -

| (input high) < Time edited (input low)
Output |
T e IRy B e

A+B =Time
Time

_—1
Trigger

1\

Input I | I I

<—— | Inputr
Output | <> | before

I Time

Elapsed 1 I~ I

e-triggers
Time expires

Trigger

Trigger ! J l
Input gates output

Input I I I I | I

‘¢ Time edited
Output IAI I B I | C I I D I A+B+C+D =Time

On-delay timer

Minimum on timer

Input | I I I‘L
‘Delay <>

T |
Output ‘<—>I I  Delay,

Elapsed /I a4
Trigger H

Input off before
Delay time expires

Input I | I | I I
Output I I_I I_
Elapsed — I /I

Figure 111 Timer examples
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Totaliser Configuration

The totaliser is an instrument function used to calculate a total quantity by integrating
a flow rate input over time. The maximum value of the totaliser is +/- 99999. The
outputs from a totaliser are its integrated value, and an alarm state.

B EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Total) o -E | ]
e | =
1oz s[4 |

[ Marne | Description [ Address| Yalue| wired From

TotalJut Totalized Output 2395 0.00f
& In Input Y alue 2399 0.00
A Units itz 2397 Mone [0] -
A7 Resolution Rezalution 2338 H -
A BlamSP Alarm S etpoint 2394 Q.00

AlarenClut Alarm Output 2396 ff (o) -
A Run Run 2400 Mo (0] =
A Hold Hald 2401 Ma (0] =
A7 Reset Reset 2402 Mo (0] =
Total.1 - 9 parameters [2 hidden]

Figure 112 iTools Totaliser page

Parameters
Total Out The integrated total between -10'% and +100 (i.e.
+ 10,000,000,000)
In The parameter to be totalised.
Units Units of the totalised measurement.
Resolution Set the number of decimal places for the totaliser value.
AlarmSP Totaliser alarm setpoint. This threshold is applied to the totalised

measurement. When totalising positive values, a positive AlarmSP
value must be entered; the totaliser alarm being triggered when the
totaliser value reaches or exceeds AlarmSP. When totalising
negative values, a negative value must be entered; the totaliser
alarm being triggered when the totaliser value reaches or goes
more negative than AlarmSP. If set to zero, the alarm is disabled.

AlarmOut The on/off status of the totaliser alarm.

Run Yes initiates integration; No inhibits integration.

Hold Yes suspends integration; No restarts integration.

Reset Yes resets the totaliser value to zero and resets the totaliser 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.

& EPack.192-168-111-10-502-ID255-EPack - Parameter Exp... [= |[B)[X]
_W

'C_F_KE_Temp (1)
i Mane (0] EE ~

i1 (2]

;| mi (3]

| & [4)

ma (5]
FH [E]

il mmHg (7]
| pai 8]

| Name | Description | Address|

Value| i| Bar [9)

A& Urits Uitz of the walue

# Resolution Uzer Value Digplay Resolutio
A7 HighLimit Uszer Walue High Lirmit

& LowLimit Uszer Walue Low Limit

& val The Uszer Value

& Statug Uszer Walue Status

UsiVal.1 - 6 parameters

Mone (0] - —P | mBar(10)
A0 | PercentRH [11]
9939.00 Percent (12)
-3553.00 G [13]
0.00 {irwiG [14]
Good (0] ~ | e [15]
cod () | Ohms [16]
{PSIG (17)

User Value parameters

Units
Resolution
High/Low Limit

Value

Status

| Percent02 (18)
PP [19]
PercentCO2 [20]

i| PercentCarb [21)

|| PementPerSec [22]
RelTemperature [23]
[ Wacuum [24)

| Secs [25)

bitz [26]

Hours [27)

W28

Z(29)

Hz [30] s

Figure 113 Top level UseVal page

Allows the selection of User value units.

Set the number of decimal places for the User Value value.
Allows the user to set limits to prevent the user value from being
set out-of-bounds.

Allows the user to enter a value, or the value if wired to a suitable
parameter.

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 strate-

ay)-
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 97, 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
Tool bar icon for iTools Installation Diagniostics
parameter help about. .

Help menu

Figure 114 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 Personal Computer.

2. Launch iTools, 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 based on windows XP. Windows ‘Vista' is similar.

It is first necessary to determine the IP address of the unit, as described in
"Communications Configuration" on page 101. 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’ dialogue 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 o M ©

Click on ‘OK’ in the ‘Registry settings’ box to confirm the new port. )

Registry Settings - ilools Configuration

Product Key || Serial Ports| TCR/AP |Authori2ation OPC Server Startup

Configure TCPAIP ports for MODBUS over Ethernet
Setlings may be overidden by an Address Space File. See OPC Server Startup tab.

Enabled Co
EPack MO

New TCP/IP Port

MHame: | [v Enabled
Connection Type: | MODBUS TCP |
Timeout: 1500 ma

Host List: Edit Host
it Hos
Host Mame/|P Address
Add... R Host Mame/dddress: ||
Fart; 502
Add.. Block Read: 125 Reqisters [default = 125)

[applies to MODBUS TCP only)

v Ping Host Before Conhecting

| Cancel

Figure 115 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 ‘failed’ reply arrives, in which case, the Ethernet link, IP
address, and pc port details should be verified.

Microsoft Windows XP [Uersion 5.1.26H81
(C>» Copyright 1985-2881 Microsoft Corp.

C:“Documentsz and Settings“richardne’>Ping 123 _123_123 .1
Pinging 123.45%6.78%.Awith 32 bytes of data:

Reply from 123.123.123.1: hytes=32 time=ims TTL=64
Reply from 123.123.123 _1: bytes=32 time=1ms TTL=64
Reply from 123.123.123.1: hytes=32 time=1msz TTL=64
Reply from 123.123.123.1: hytes=32 time=1imsz TTL=64

Ping statistics for 123.123.123.1:

Packets: Sent = 4. Received = 4. Lost = B (Bx loss>.
Approximate round trip times in milli-seconds:

MHinimum = Bmz. Maximum = 1ms,. Average = Bms

C:“Documentsz and Settingsrichardne’

Command Prompt

Microsoft Windows HP [Uersion 5.1.260881
(G> Copyright 1985-2881 Microsoft Corp.

IC:“Documents and Settings“richardne>Ping 123 _.123 123 .1
Ping request could not find host 123.123.123.1. Please check the name and try ag
ain.

IC:~Documents and Settingssrichardner

Figure 116 Command prompt ‘Ping’ screens (typical)

Once the Ethernet link to the instrument has been verified, iTools can be started (or

shut down and restarted), and the Scan toolbar icon used, to ‘find’ the instrument.
The scan can be stopped at any time by clicking on the Scan icon a second time.

L

Scan

See "Scanning for Instruments" on page 156 for more details of the scan procedure.
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Direct Connection

WIRING

This section describes how to connect a pc directly to a Driver Module which, for this
purpose, must be fitted with the Ethernet communications option.

o

PC Ethernet
connector.

Connection is made from the Ethernet connector on the front of the Driver Module to
an Ethernet RJ45 connector, usually located at the rear of the pc.

Once wired correctly, and powered up, it is necessary to enter a suitable IP address
and subnet mask into the Comms configuration. This information can be found as
follows:

1. Atthe pc, click ‘Start’. ‘All Programs’, ‘Accessories’, ‘Command Prompt’
2. When the Command Prompt box appears, type in :IPConfig<Enter>

3. The response is a display, such as that shown below, giving the IP address and
Subnet mask of the pc.
Choose an address in the range covered by these two values.

4. A subnet mask element of 255 means that the equivalent element of the IP
address must be used unchanged. A subnet mask element of 0 means that the
equivalent element of the IP address may take any value between 1 and 255 (0
is not allowed). In the example below, the range of IP addresses which may be
chosen for the Driver Module is 123.123.123.2 to 123.123.123.255.
(123.123.123.0 is not allowed and 123.123.123.1 is the same as the pc’s
address, and may therefore not be used.)

=+ Command Prompt

Microsoft Windows BP [Uersion 5.1.26801
(C> Copyright 1985-2881 Microsoft Corp.

C:“Documents and Bettings“richardne>IPConfig

lindows IP Configuration

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix . =
IP Address. . . . . - - « & o« - - = 123.123.123.1

Subnet Mask = 255.255.255.8
Default Gateuway H

C:=“Documents and Settings“richardne>

Figure 117 IP Config command
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5. In Comms configuration (see page101), enter the selected IP address and the
subnet mask (as it appears in the command prompt window) in the relevant parts
of the configuration menu.

6. Check communications by ‘pinging’ as described in Ethernet (Modbus TCP)
communications (page 152), above.

Once the link to the instrument has been verified, iTools can be started (or

shut down and re-started), and the ‘Add’ button used to add the instrument.
Alternatively, the Scan toolbar icon can be used, to ‘find’ the instrument. The
scan can be stopped at any time by clicking on the Scan icon a second time.

Add

See Scanning for Instruments (page 156), for more details of the scan procedure.

Subnet Masks and IP addresses.

Subnet Masks are most readily understood when looked at in binary format.

For example, a mask of 255.255.240.10 can be re-written as:
11111111.11111111.11110000.00001010. In such a case, IP addresses
T1111111.11111111.117 Txxxx.xxxx 1x1x would be recognised (where x can be eithera 0 ora 1).

Subnetmask — 1 |1 11|11 1[1[1]1]1/1]1)1]1/1]1]1]1]1/0/0/0|0]0|0]|0|0|1|0]1|O

P s 1 [1 A e e I [ x 1 x

e ——— 255 255 240 to 255 10,11, 14,15,
26,27,30,31,
42,43, 46, 47 etc.

—
JEE
—
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Scanning for Instruments

‘Clicking on the ‘Scan’ toolbar icon causes a dialogue box (shown below) to appear.
This allows the user to define a search range of addresses.

NOTES:

1. Scanning is necessary only when the ‘Plug & Play is not available for the
instrument type being searched for.

2. EPack units with software version 2.03 onwards, answer to any request made to
their IP addresses independently of any Modbus address setting.

3. The default selection (Scan all device addresses...) will detect any instrument on
the serial link, which has a valid address. The ‘Scan for Eurotherm devices only’
and ‘Terminate Scan when first device found’ tick boxes can be used to modify
the scan process.

As the search progresses, any instruments detected by the scan appear as
thumbnails (faceplates) in the ‘Panel Views’ area, normally located at the bottom of
the iTools screen. (options/Panel Views position allows this area to be moved to the

top of the window, or the Close icon |E| can be used to close it. Once closed it can be
re-opened by clicking on ‘Panel Views’ in the ‘View’ menu.)

Enable Background Scan

(3) Scan all device addresses (255 firsk, then 1 ko 2543

() Scan From device address to

(permitted range: 1 to 254)
() Connect via Series 2000 Inketface Adapter (not CPI)

() Connect via CPI clip or IR cable

Scan For Eurotherm devices only

Terminate Scan vwhen first device Found

Mote: averall performance is enhanced if scanning is stopped as
so0n as possible.

DisCorery

Additional devices available via Discovery protocol

Figure 118 Scan range enable

File Device Wiew Options Window Help

2 ® @ B\ & 2 = X ® a &2 |

Mew File  Open File Load Save Print Scan Add Remaove Access Wiews Help

@ Graphical Wiring R Parameter Explorer  BS Fieldbus 1/0 Gateway &a’ ‘Watch/Recipe M OPC Scope =@ iTools Secure

w EPack.192-168-111-10-502-1D255-EPack

< | @
24 Browse |@ Find |

9 Access
(2 alarm
D Camms =
(21 Cortral
D Energy
(21 Fauledet
(Z1 FiringOP

I |

E

Level 2 (Engineer) EPack v. E2.01

Figure 119 iTools initial window with one instrument detected

156 HA031414 Issue 07



EPack Using iTools

Graphical Wiring Editor g eraphical wiring

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.

File Device ‘Wiring Wew Options ‘Window Help
b=} ch B & 5 9P X & Q . 2 .
Mew File  Open File Load Save Prink Scan Add Remove Access Views Help
Graphical Wiring Parameter Explarer Fieldbus I Gateway 23 watel Recipe OPC Scope =@ iTools Secure
hical B | ¥ Fieldbus 17 hy " |
| By 5@?100% V'E H| X 92 e ¢ B R | Ry K L 11 wires used, 69 free =
< | )| |
7 | - B M— O | ETRYETS -
a Browse___ @ Find_; D Blocks | - Meas P :
# Comment ~ n N WarkingSP = 0.00
1z lhgonltor SetProv ”,—"
. O : SPSelect WorkingSP =2 o
T} Instrumert Remote  RateDone :
{3 Alam DisRamp Main.
- 10.Analoglp g 0 Main,
: gg”’“m' ValtsOto10 (0 :
nergy - e 3
7% Faultdet D) Mam'g.
£ FiingOP e ———
+ T IPMoritor
w- TF Lge2
+ TF Lges
- T} Math2
b g 2410l [ | >
EIR I
Level 2 (Engineet) EPack v, E2,01

Figure 120 Graphical wiring Editor
The graphical wiring editor allows:

1. Function blocks, notes, comments etc. to be ‘drag and dropped’ into the wiring
diagram from the tree list (left pane).

2. Parameters to be wired to one another by clicking on the output, the clicking on
the required input.

3. Viewing and/or editing of parameter values by right-clicking on a function block
and selecting ‘Function Block View'.

4. The user to select parameter lists and to switch between parameter and wiring
editors.

5. 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

|® Gy onooe v [ XKoo B X5 Fr [ BD 14 wires used, 66 free —d

@ Download wiring to Instrument.

Mouse Select. Select nor mal mouse operation. Mutually exclusive
by with ‘Pan’, below.

@y 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.

100%  +|  Zoom. Allows the magnification of the wiring diagram to be 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 on
= and off.

Undo, Redo. Allows the user to undo the last action, or once an
undo action has taken place, to undo the undo. Short cuts are
<Ctrl>+<Z> for undo; <Ctrl>+<R> for re-do.

N3
2

& Cut, Copy, Paste. Normal Cut (copy and delete), Copy (copy
& & without delete) and Paste (insert into) functions. Short cuts are
<CtrI>+<X> for cut; <Ctrl>+<C> for copy and <CtrI>+<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 colour 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

Function

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 coloured
square in the bottom left-hand corner (figure 121).

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 we 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
dialogue 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 123, below).
Click on one of these to start a wire.

0ff (0]

Add 1)
Sub [
hedual [3]
e [4]
AbsDif 5]
SelMax [5)
SelMin [7]

Current Value

Mew Walue

Position in
execution order

4 hly

Figure 121 Function block example
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Function Block context menu
Right click in the function block to display the context menu.

Function block Displays a list of parameters associated

View

Re-Route
wires
Re-Route
Input wires

with the function block. ‘Hidden’
parameters can be displayed by
de-selecting ‘Hide Parameters and Lists
when not Relevant’ in the Options menu
‘Parameter availability Settings...” item.

Redraws all wiring associated with the
function block.

Redraws all Input wiring associated with
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.

B Function Block Yiew

Re-Route Wires
Re-Route Input ‘Wires
Re-Route Oukput Wires
Show Wires Using Tags
Hide: Unwired Connections

& cut Chrl+x

Copy Chrl+C

BB Paste Chrl+y

X Delete Del
Undelste

Bring To Front
Push Tao Back

Edit Parameter Yalue. ..
Parameter Properties. ..
@ Parameter Help. ..

Figure 122 Function block
context menu

Math2 1
off (o) &

- ¢ 33 ¢ g [S=EENY 10 Relay
n r

In2 MathZ 1.0ut Py

T 0 m__ O

Hide Unwired Connections

Cut

Copy

Displays only those parameters which are wired.

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 greyed
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>.

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
result in more instances of a block than are available, an error
display appears showing details of which items couldn’t be
copied.
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Paste

Delete

Undelete

Bring To
Front

Push To
back

Copies items from the Clipboard to the current wiring diagram.
<CtrlI>+<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 error display appears showing details of
which items couldn’t be copied.

[ save. |[ Pint. || NoDetais |

Meszage Log;

Status Description

Information  Paste

Information  Paste Block Counter

Error There aren't enough Counter block s
Information  Paste Block Counter

Errar There aren't enough Counter blocks
Information  Paste Block Usifal

Error There aren't enough Uzival blocks
Information  Paste Block Ustval

Errar There aren't enough Usrval blocks
Information  Finished

. Cl
[ Auto 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 user to 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
dialogue, and clicking on the
required parameter. Recom-
mended connections are shown
with a green plug symbol; other
parameters which are available
being shown in yellow. Clicking on
the red button causes all parame-
ters to be shown. To dismiss the
connection dialogue either press
the escape key on the keyboard,
or click the cross at the bottom left
of the dialogue box.

. Once the wire has started a

dashed wire is drawn from the
output to the current mouse posi-
tion. To complete the wire click on
the required destination parame-
ter.

. Wires remain dashed until they

are downloaded

{IMain.PY Diag.Status|:
i[Main.5F Diag.Output|:
' Diag.PAOP |

T =} I~ Contral A
= = Setup
{I+ Standby
I+ MominalPy
{I+ EnLirnit
I+ TranzferEn
{I~ FFType
{I+ BleedScale
= = Main
- PV
{+ 5P

Jhe TI

(X

Figure 123 Output selection dialogue 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: L% Force Exec Break
Force Exec When wires form a loop, a break point Re-Route Wire
Break must be introduced, where the value Use Tags

written to the block comes from a Find Start

Re-Route wire

Use Tags

Find Start

Find End

Cut, Copy, Paste
Delete

Undelete

Bring to Front

Push to Back

source which was last executed Find End

during the previous cycle. A break is
automatically placed by iTools, and

appears in red. {i Force Exec Break % Delete Del
allows the user to define where a Undelete

break must be placed. Surplus breaks Ering To Front
appear in black. {5 Push To Back

Replaces the current wire route with a
new route generated from scratch.

Toggles between wire and tag mode
between parameters. Tag mode is
useful for sources and destinations
which are widely separated.

Goes to the source of the wire.
Goes to the destination of the wire.
Not used in this context.

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.

Reverses the effect of the Delete
operation up until the next download,
after which, Undelete is disabled.

Brings the wire to the front of the
diagram.
Sends the wire to the back of the
diagram.

Figure 124 Wire con-
text menu
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Wire Colours

Black Normal functioning wire

Red The wire is connected to a non-changeable parameter. Values
are rejected by the destination block.

Magenta A normal functioning wire is being hovered-over by the mouse
cursor.

Purple A red wire is being hovered-over by the mouse cursor.

Green New Wire (dashed green wire changes to solid black after

being downloaded.)

Thick Wires

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 dialogue box opens
to allow the 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 126).

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 126.

Comment Context Menu

Edit Opens the Comment dialogue box to allow
the comment text to be edited. A edit

Unlink Deletes the current link from the comment. Lnlink,

Cut Moves the comment to the Clipboard, Focut ey
ready to be pasted elsewhere. Short cut = Copy  Chrl4C
<ctrl>+<X>,

Copy Copies the comment from the wiring * Delete Dl
diagram to the Clipboard, ready to be

pasted elsewhere. Short cut = <ctrl>+<C>.

Paste Copies a comment from the Clipboard to  Figure 125 Comment
the wiring diagram. Short cut = context menu
<ctrl>+<V>,

Delete Marks the comment for deletion at next
download.

Undelete Undoes the Delete command if download

has not taken place since.
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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

dd () Usrval 1

—In1 out 3 1000 H

_ S —lval  val

nz .

g g -~ L4
Monitor

Figure 126 Comment and Monitor appearance

Monitor Context
Menu

v Show Names
Show names Toggles parameter names on

and off in the monitor box. Unlink
Unlink Deletes the current link from the ¥ ocut Chrla
monitor. B
Cut Moves the monitor to the EDT Ettrllf
Clipboard, ready to be pasted e T
7 Delete Dl

elsewhere. Short cut =
<ctrl>+<X>.

Copy Copies the monitor from the
wiring diagram to the Clipboard,
ready to be pasted elsewhere.
Short cut = <ctrl>+<C>. @ Parameter Help. ..

Paste Copies a monitor from the .

Clipboard to the wiring diagram. Monitzlgg(;ithmenu
Short cut = <ctrl>+<V>.

Bring To Fronk
Push To Back.

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.

Colours

Items on the diagram are coloured as follows:

Red Iltems 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 Iltems 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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Diagram context menu

Cut

Copy

Paste

Re-Route wires

Align Tops
Align Lefts

Space Evenly

Delete

Undelete
Select All

Create
Compound

Rename

Copy Graphic

Save Graphic...

Active only when the right click
occurs within the bounding
rectangle which appears when
more than one item is selected.
Moves the selection off the
diagram to the Clipboard. Short
cut = <ctrl>+<X>.

As for ‘Cut’, but the selection is
copied, leaving the original on
the diagram. Short cut =
<ctrl>+<C>.

Copies the contents of the
Clipboard to the diagram. Short
cut = <ctrl>+<V>.

Reroutes all selected wires. If 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
<ctrI>+<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.

# cue
Copy
E Paste

Re-Rouke Wires

Chrl-2
el
Chrl+y

align Tops
align Lefts
Space Evenly

¥ Delete
IUndelete

Select Al

Create Compound
Rename

Copy Graphic

Save araphic...

Copy Fragment To File. ..
Paske Fragrment From File. ..

Centre

Figure 128 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’.

Paste Fragment From File
Allows the user to select a stored fragment for inclusion in the

Centre

wiring diagram.

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.
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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 ﬁ
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:

4.

5.

by clicking on the ‘Parameter Explorer’ toolbar icon, B Parameter Explorer

by double clicking on the relevant block in the tree pane or in the graphical wiring

editor

by selecting ‘Function Block View’ from the Function block context menu in the

Graphical wiring Editor.

by selecting ‘parameter Explorer from the ‘View’ menu

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 129.

File Device Explorer Yiew Options Window Help
B B & & % &£ X ‘ @ | a . @2 .
Mew File  Open File Load Save Prink Scan Add Remove Wigws Help
@ Graphical wiring  BH Parameter Explorer B Fieldbus I/0 Gateway &a’ watchfRecipe ﬁ OPC Scope %@ iTools Secure
O e s Y rpack.192-168-111-10-502-1D255-EPack - Parameter Ex... [ )[0)K)
- W =
£ | & IJMeas | Setup [AmDis | AmDet | AlmSig | AmLat | Almdck | AmStop|
3 Browse |mi | Narne | Diescription | Address| Yalue|
= _ NetType The type of network. Setin | 2 TPH 1] =
(3 Instrument i & W aximum M asirum Yaoltage of the stac 291 500 (0) =
O & VineNominal | Line nominal value 2 230.00
(23 PMoritor A 1M aximum taimum Current of the stacl 283 Stackl164[0) ~
1 Lge2 A7 N arminal Mominal current of the stack, 282 16.00
21 Lacs / YLoadType Load Voltage type for Compy 292 Vload Typel[0] =
(21 Mathz ' HeatsinkTmax M aximum temperature of the 270 125
(23 Modultr /_\u"dipsThn_as_hoId Voltage Dips Threshold | 271 10
=53 Netwark / FreqDriftT breshe Frequency Drift Threshald. | 230 2.00
-3 Meas & ChopOFftThreshe Chop OFf Threshald 293 120
&3 Setup g’ ChopOfHb Chop O Nurnber 294 10
& AmDis = A OvetvoltT breshn Over voltage threshold 272 10
-0 AlmDet & UndervoltThres! Under voltage threshold 273 15
A HeatsinkFreTen Heatzink pre alarm temperaty 274 100
& [ Almsig & FLFadustieq | Partial load failre adiustmenl 280 No(0) ~
i AlmLat v PLFAdjusted | Partial load faiure adiusted a 275 NotAdjusted (0] =
&P Pl FCensitivitn | Partial lnad Faillire sensitivin 276 2
=
|
]
Level 2 (Engineer) EPack v. E2.01

Figure 129 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 (Figures 130).

View Options  ‘Window

Copy Parameter Chrl+C
Parameker Properties...
aical @ Parameter Help.,.  Shift+F1

v Description
Address Display... v Address

Explorer Menu

¥

tint =1
Fieldbus If0 Gatew.

v Limits

Oper

Copy Parameter

Chrl+C

@ Parameter Help...

Parameter Properties...

Shift+F1

Columns

Context Menu

Description
Address
Lirnits

Comment

Figure 130 Column enable/disable
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Parameter explorer detail

Figure 131 shows a typical parameter table. This particular parameter has a number
of subfolders associated with it, and each of these is represented by a ‘tab’ across

the top of the table.
i FPack.192-168-111-10-502-ID255-EPack - Parameter Explorer (Network) (=3
=4
Meas | Setup | AlmDis | AlmDet | &mSig | AlmLat | Alméck | AlmStop
[Name | Description | Address| Yalue| Lowy Lirnit| High Lirnit|
Frequency Frequency of the line 2E7 0.00 -10000000000.00 1000000000000
Wline Line valtage measurement 2RE 0.00 1000000000000 10000000000, 00
| Irms of the load 257 0.00  -10000000000.00  10000000000.00
|zqBurst Average square value of loa 258 0.00  -10000000000.00 10000000000, 00
lzq S quare value of the load cun 2R9 0.00  -10000000000.00  10000000000.00
W Wims of the load 260 0.00 -10000000000.00  10000000000.00
WagBurst Average square value of the 2R3 0.00  -10000000000.00 1000000000000
Wag S quare value of load voltage 2E1 0.00  -10000000000.00 10000000000, 00
FBurst True Power measurement in 262 0.00 -10000000000.00  10000000000.00
F True power measurement. 2R3 0.00 1000000000000 10000000000, 00
5 Apparent power meazuremer 264 0.00  -10000000000.00 1000000000000
FF Power Factor 265 0.00  -10000000000.00  10000000000.00
z Load impedance 266 0.00 -10000000000.00  10000000000.00
HtSinkTemp  Heatsink 1 termperature 2B9 0.00  -10000000000.000 10000000000, 00
Metwork Meas - 14 parameters

Figure 131 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 129, above.

2. Columns. The default explorer window (figure 129) contains the columns ‘Name’,
‘Description’, ‘Address’ and ‘Value’. As can be seen from figure 132, 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.

3. 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
132). Such items are displayed with a shaded background.

4. The full pathname for the displayed parameter list is shown at the bottom left
hand corner of the window.

W @ Window  Help

& acaling...

Loac Shows Device Names

e v Show Labels on Toolbars Parameter Availability Settings E|
Panel Wiews Position L4

1331 . Hide Parameters and Lists when Not Relevant
Cloring. .. Mate: it map be necessany ta manually refresh iToals to
Update Rates. .. reflect current settings. Thiz can be done by pressing
Shift+F5.

Decimal Places L4

Parameter fwvailability Settings. ..

Parameter List Cursor Options [ Parameter alue 5 elections Festicted by Curent Limits

“heu Parameters in Rrowees (Find ' I

ak ] ’ Cancel

Figure 132 Show/Hide parameters
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Explorer tools

Context Menu

A number of tool icons appear above the parameter list:

|
oo

I

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’.

Go Up a Level, Go Down a Level. For nested parameters, these buttons allow
the user to navigate ‘vertically’ between levels. Short cut = <ctrl>+<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
& pecomes the ‘current device'.
Copy Parameter Chrl+C

Parameter Properties. ..
@ Paramneter Help...  Shift+F1L

Columns L4
/ Parameter Copies the clicked-on parameter to the clipboard
meter properties Displays parameter properties for the clicked-on
parameter
meter Help... Displays help information for the clicked-on parameter
mns Allows the user to enable/disable a number of

parameter table columns (figure 130).
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Fieldbus Gateway m e o cxensy

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’.

| EPack.192-168-111-10-502-1D255-EPack - Fieldbus I/0 Gateway Editor =13
L | Al
Input Definition | Qutput Definition
[Name | Wwired From ~
& Inputdi Contral.Main. Py
& Input2 Contral.ain. 5P
A Input3 Metwork. Meas.Vine
& |nput0d Network. Meas v
& \nputs Metwark Meas Viine
& Input0f Metwark Meas.|
& Inputd? Metwork. beas. PEurst
& nputd Metwork Meas. Frequency
& nput0d [nat wired)
& Inputll [rat wired)
& Inputli [rat wired)
& nputl2 [nat wired) 2
A A I3 . B "

Figure 133 Typical Fieldbus Gateway Parameter list

As shown in figure 133, there are two tabs within the editor, called ‘Input definition’
and ‘Output definition’. ‘Inputs’ are values sent from the controller to the Profibus
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 134) provides a browser from
which a list of parameters can be opened.

2. Double click the parameter to assign it to the input definition.

[Z1 Faulrder ~
[_1 Firingor
(23 Instrument
=[O
=21 Analagle
=21 Main
< Type
<] RangeHigh
] Rangelow
<Py
470 Measval
(2 AlrDis
[ Almet v

[ Delete wire

Figure 134 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.
Gateway Editor.
2.
no error indication.
3. For Modbus only:

Once the changes have been made to the Input and Output definition lists,

A maximum of 32 input and 16 output parameters may be set using the

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

As shown in figure 135, ‘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.

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.

Input Detinition table

BLK READ <@—— hex 1288

Parameter A address

Parameter B address

Parameter C address

Parameter D address

Further addresses

Parameter E address

Parameter F address

Parameter C address

Parameter G address

Further addresses

Output Detinition table

Parameter E address

Parameter F address

Parameter C address

Parameter G address

Further addresses

Parameter A address

Parameter B address

Parameter C address

Parameter D address

Further addresses

Figure 135 Block read and block write (note 3)
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Watch/Recipe Editor & watchrecpe

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-ID255-EPack - Watch/Recipe Editor (=13
DEEY &I X T Mas A s
List |Parameter | Description [ Yalug| .

I FirngOF tode Firing Mode indicatic Mode_Burst (1] ~ Rename Data Set...  Cirl+R
FiringdF In Input of the fiing oul 0.00 Dﬁ Mew Data Set Chrlw
FiringOF LoadType Load twpe configural  Resistive (0] ~ [m Dielste Data Sek Chrl+Diel
Energy Irput Input to totalize 0.o0 @ h | |
Control AlmDet | PYT ranzfer Indication alarm det Inactive (0] ~ Snapshiot Yalues Crl+a

&7 Clear Data Set Shift+Del
w Dowvnload Yalues Chr+D
Copy Data Set ChrC

Figure 136 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 <ctrl>+<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 ‘Insertitem...’ 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.

HA031414 Issue 07

175



Using iTools

EPack

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 @ (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
<ctrl>+<R>.

New, empty data sets can be added using one of the following:
1. Clicking on the ‘Create a new empty data set’ toolbar icon. [f§f

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
<ctrl>+<D>.
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Watch Recipe toolbar icons

O

S BHEB « Xe g 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 dialogue box then opens allowing the
user to select a file to be opened. Short cut <ctrl>+<0>

Save the current watch/recipe list. Allows the current set to be saved to a user
specified location. Short cut <ctr|>+<S>.

Download the selected data set to the device. Short cut <ctri>+<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 current values into a data set. Fills the selected data set with values.
Short cut <ctri>+<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
section .

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 (page 129).
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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 display.
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System Alarms

System alarms are considered to be ‘Major Events’ which 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 140.

Mains frequency fault

Triggered if the supply voltage frequency strays out of the range 47 to 63 Hz, or if the
mains frequency changes, for one cycle to the next, by more than the threshold
defined in theNetwork.Setup menu described in "Network Setup configuration” on
page 140.

The value can be adjusted between 0.9% and 5%, the default value is 2%.

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 400% of unit's nominal current. (to be found in the Network.setup area of
configuration ("Network Setup configuration" on page 140).
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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.

Alarm input

The alarm input associated with the alarm block is active.

Over current detection

The analogue 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 140) 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 140) 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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Indication Alarms

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 140.

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 <> I? or V2 <> ?) is active.

Limitation active

Indicates when the internal firing control loop limits the firing output (I? or V2) (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 140) and is configurable as
10% to 400% of Nominal Current.
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Precautions

Branch-circuit Protection and Safety Overload Protection

BRANCH-CIRCUIT PROTECTION & SAFETY OVERLOAD PROTECTION

1. This product does not contain any branch-circuit protection or internal safety
overload protection. It is the responsibility of the user to add branch-circuit
protection upstream of the unit. It is also the responsibility of the user to
provide external or remote safety overload protection to the end installation.
Such branch-circuit and safety overload protection must comply with
applicable local regulations.

UL: The above mentioned branch-circuit protection is necessary for
compliance with National Electric Code (NEC) requirements.

HAZARD OF ELECTRICAL SHOCK, EXPLOSION OR ARC FLASH

2. Eurotherm 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.

3. If the product is used in a manner not specified by the manufacturer, the
protection provided by the product might be impaired.

4. Disassembling the product is strictly forbidden.

5. The product must be installed and maintained by suitably qualified personnel,
authorized to work in an industrial low voltage environment.

6. Before carrying out any work on the product, it must be ensured that all
relevant power and control cables, leads or harnesses are isolated from
voltage sources.

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

/\ WARNING
BURN RISK, HOT HEATSINK - DO NOT TOUCH

1. 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.

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

Please read the warnings above, before attempting to carry out any work on the
unit(s).

1. The protective earth ground connections and power terminals must be
tightened according to the torque values defined in Table 1, “Connection
Details,” on page 26. Appropriate regular inspections must be performed.

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

/\ WARNING

1. To maintain maximum cooling efficiency, the Power Module heat-sink must be
cleaned regularly. Periodicity depends on the local environment, but should
not exceed six months.

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

According to the CE and UL certifications, supplemental (high speed) fuses are
mandatory for compliant installation and protection of the EPack Power Controller
against short circuit.

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

The power circuit shall 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.

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 1).

/\ DANGER

The EPack unit’s rated short-circuit conditional current is 100kA for co-ordination
type 1.

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

Failure to follow these instructions will result in death, serious injury or
equipment damage.
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EPack Required | Blown fuse Fuse body Eurotherm part numbers
nominal fuse indicator? size (mm) :
current rating Fuse Euse holder Contact kit
(one per phase) (single phase) (one per phase)
(< 25A 32A no 10 x 38 CS031505U002 CP018525 n/a
yes 14 x 51 CS031506U002 CP171480 CP177220
32A 40A no 14 x 51 CS031507U002 CP171480 n/a
yes 14 x 51 CS031508U002 CP171480 CP177220
40A 50A no 14 x 51 CS031509U002 CP171480 n/a
yes 14 x 51 CS031510U002 CP171480 CP177220
50A 63A no 22 x 58 CS031511U002 CP173083 n/a
yes 22 x 58 CS031512U002 CP173083 CP177221
63A 80A no 27 x 60 n/a n/a n/a
yes 27 x 60 CS031512U002 CP173245 CP177222
80A 200A no 27 x 60 n/a n/a n/a
yes 27 x 60 CS032166U002 CP173245 CP177222
100A 200A no 27 x 60 n/a n/a n/a
yes 27 x 60 CS032166U002 CP173245 CP177222
125A 200A no 27 x 60 n/a n/a n/a
yes 27 x 60 CS032166U002 CP173245 CP177222

Table 8: Details of fuses, fuse holders and contact kits required for EPack
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Fuse holder dimensions

Figures 137 to 138 show dimensional details for the various fuse holders listed in
table 8 (not all shown to the same scale).
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Figure 137 Fuse holder dimensions: CP018525
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Figure 138 Fuse holder dimensions: CP171480
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Figure 140 Fuse holder dimensions: CP173245
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Instrument upgrade

Instrument upgrade is done in three steps: upgrading iTools to the latest version,
upgrading firmware 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.

Home LatestArticles Events Training Case Studies & Success Compare EEIIIE e ===

by Sehneider Elecuric

PRODUCTS INDUSTRIES SYSTEMS  SUPPORT & SERVICES [EelelNIEeZ sl CONTACT US

Home » Downloads

Downloads

(eI ELEG N SOFTWARE | ITOOLS | 6000 TOOLS

Ask a Question

fiools m English Click to download
the latest version

Filter by

Brochure  User Guides  Software

Size Added

File Name
[ Eurotherm iTools v8.67 (October 2016) 211.27TMB 10/10/2016

- iTools EuroMBus OPC Server Startup Registry Settings (TIS208) 164.18KB 01/04/2015

Figure 141 Downloads section
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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.

!@ Cantents @ Update Checker - iools Q@

Release Notes . ] ]
iT ools Wersion Information

iTools on the Web
] i Your Installed Yersion: 95711

@ Device Help I

§ Device Informatian. . Cumrent Release: 95711
- = Releasze Date: 20 312-20
Check for Updates...

™S You are already running the latest version of iTools.

System Information
iTools Installation Diagnostics
About... Online Devices

Type Werzion Update &vailable
ack.|D255-EPack W,

Firrware Upgrade Tol...

Figure 142 Check for updates
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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. The serial number is to be found on
the side label of the instrument; the software version at the
bottom of the iTools window, as shown.

EPack v, 2.03

Place an order for the required new functionality.

A new passcode will be provided which is to be entered in the Instrument Options
configuration.

B EPack192-168-255-3-502-1D255-EPack - Parameter Explorer (Instrument) ===
-2 - \
Display | Chains | Configuation | Options | ScalingFactor|

[Description [ Addiess] Value| Wired Fiom
Seiisl Number 5102 kil
Software version af the product 5103 £3.02
Pass Code for Features Secure Word 1 5099 51317
Pass Code for Fealures Secure Word 2 5100 11674
Passcoded | Pass Code for Features Secure Word 3 5101 0

“C

Instrument Options - 5 parameters

m ’ r

Figure 143 Instrument options configuration

Obtaining a Passcode via itools

A @ N

=3 iTools Secure

Click on the ‘iTools Secure’ tool button
Accept the warning.
Select the functions required from the displayed list (figure 144).

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
epk00048D2300FF -local ID255-EPack

E=BIcE

e

[¥] Limit Loops

[¥] Transter Control

[¥] Power Control

[] Energy Function Block
[¥] Graphical Witing E ditor
[V] DEM Security

[V] EtheiNet/IP

["] PROFINET

(Pt ] [ Goe )

Figure 144 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 shall be included in all copies
or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS I1S", 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.

I

Iwip

/*

* 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:

Standard symbol Standard details

EN60947-4-3:2014.

Low-voltage switchgear and controlgear - Part

c € 4-3:Contactors and motor-starters - AC
semiconductor controllers and contactors for

non-motor loads (identical to IEC60947-4-3:2014).

Declaration of conformity available on request.

UL60947-4-1 CAN/CSA C22.2 No.60947-4-1-14
Low-Voltage Switchgear and Controlgear - Part 4-1:
Contactors and Motor-Starters — Electromechanical

GUS LISTED Contactors and Motor-Starters up to 600V.

U.L. File N° E86160.

GOST IEC60947-4-3 : 2014 (identical to IEC60947-4

3:1999+AMD1:2006+AMD2:2011).
EAC Declaration of conformity for the Customs Union
EurAsiC.

EAC approval and Pattern Approval

Regulatory Compliance Mark (RCM) to Australian

@ Communication and Media Authority.
Based on compliance to EN60947-4-3:2014.

Installation Categories

General installation category details are summarized in the table below.

Installation | Rated impulse Rated
Category withstand insulation
voltage (Uimp) voltage
Communications Il 0.5 kV 50V
Standard |10 Il 0.5 kV 50V
Relays 1 4 kV 230V
Unit Power 1} 6 kV 500 V

Table 9: Installation categories

194 HA031414 Issue 07



EPack

Technical Specification

Specification

Power (At 45°c)

Voltage range Load:

100 to 500V (+10% -15%)

Auxiliary: 24V ac/dc (+20% -20%)

or
100 to 500V (+10% -15%)

/\ WARNING

equipment damage.

For 24V supplies, in order to comply with safety requirements, the supply voltage
must be derived from a SELV or PELV circuit.

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

Frequency range

Power requirement 24V dc
24V ac
500V ac

Installation category
Nominal load current

Pollution degree

Utilization categories

(MOSI Molybdenum Silicide,
Silicon Carbide, Carbon)

Duty cycle
Device form designation
Short circuit protection

Rated short-circuit conditional
current

Load Types

Overload conditions

47 to 63 Hz for line and ac auxiliary supplies
12W

18VA

20VA

See Table 9 above.

16 to 125 Amps

Pollution degree 2
AC51: Non-inductive or slightly inductive loads,
resistance furnaces

AC56a: Transformer Primary

Time temperature dependant loads (Silicon
Carbide, Carbon)

Uninterrupted duty / continuous operation

Form 4 (Semiconductor controller)
By external supplemental fuses (high speed
fuse) - see Fusing.

100kA (Coordination Type 1)

Single phase control of resistive loads (low/high
temperature coefficient and non-aging/aging
types) and transformer primaries.

AC51: 1xle continuous

HA031414 Issue 07
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Physical
Dimensions and fixing centres

Weight 16 to 32A units
40 to 63A units
80A and 100A units
125 A units
Environment

Temperature limits  Operating:

Storage:
Altitude

Humidity limits
Protection (CE)

32A and 63A units:

80A, 100A and 125A units:

Protection (UL) All units:

Atmosphere

External wiring General:
UL:

Shock

Vibration (EN60068-2-6)’
EMC Standard:

See figure 4, figure 5, figure 6 and figure 7 for
details

800g + user connectors

950g + user connectors

1800g + user connectors

25009 + user connectors

0°C to 45°C at 1000m

0°C to 40°C at 2000m

-25°C to +70°C

1000 m maximum at 45°C

2000 m maximum at 40°C

5% to 95% RH (non-condensing)

IP10 (EN60529)

IP20 (EN60529)"

Open type

Non-explosive, non-corrosive, non-conductive
Must comply with IEC60364-1 and
IEC60364-5-54 and all applicable local
regulations. Cross sections must comply with
Table 9 of IEC60947-1.

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)

To (EN60068-2-27) and IEC60947-1 Annex Q
To (EN60068-2-6) and IEC60947-1 Annex Q

EN60947-4-3:2014.
See Table 10, for EMC Immunity Test ratings.

1. In order to maintain IP20 rating, the wiring and installation requirements defined in section Auxiliary

supply (page 27) must be adhered.
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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) | Contact discharge mode Contact discharge mode
4kVv 4kV
Radiated radio-frequency 10V/m from 80MHz to 1GHz | 12V/m from 80MHz to 1 1
electromagnetic field test and from 1,4GHz to 2GHz |3GHz
(test method of EN 61000-4-3)
Fast transient/burst test (5/50 ns) | Power ports 2kV / 5kHz Power ports 2.2kV / 5 2 2
(test method of EN 61000-4-4) | Signal ports 1kV / 5kHz kHz
Signal ports 2.2kV / 5
kHz
Surge Voltage test 2KV line to earth 2KV line to earth 2 2
(1,2/50 ps - 8/20 ps) 1KV line to line 1KV line to line
(test method of EN 61000-4-5)
Conducted radio-frequency test | 10V (140dBuV) 10V (140dBpV) 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) 40% during 10/12 cycles 40% during 10/12 cycles 3 3
70% during 25/30 cycles 70% during 25/30 cycles 3 2
80% during 250/300 cycles |80% during 250/300 3 2
cycles
Short interruptions test 0% during 250/300 cycles | 0% during 250/300 3 2
(test method of EN 61000-4-11) cycles
Table 10: EMC immunity tests
EMC emission tests (According to EN60947-4-3:2014)
Test Frequency Limit level for class A Comments
(MHz) industrial
Quasi peak Average
dB (uV) dB (V)
Radiated radio frequency emission test 3010230 | 40 at10m N/A Pass
According 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 5 to 30 73 60 emissions can meet the
power <20kVA requirement of
IEC60947-4-3:2014 with
(test method of CISPR11) an external filter added
Conducted radio frequency emission test 0.15t0 0.5 100 90 on the line connections.
According to EN 60947-4-3:2014 for rated 0.5t05 86 76
power >20kVA 51030 | 90t073' | 80to60! | Thisisin line with the
(test method of CISPR11) rest of the industry?

NOTE: 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
user may be required to take adequate mitigation measures.

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.

Table 11: EMC emission tests
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Operator Interface
Display

Push buttons

Inputs/Outputs

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.

Four push buttons provide page and item entry
and scroll facilities.

All figures are with respect to 0V, unless otherwise stated.

Number of inputs/outputs

Update rate

Termination

Analogue Input

Performance
Input type

Absolute input maxima

1 Analogue input; 2 Digital inputs (D11 and DI2);

1 Relay output

See 1/0O Input & Output Details (page 33)

Twice the mains frequency.

Defaults to 55 Hz (18 ms) if the supply frequency
lies outside the range 47 to 63Hz.)

Removable 5-way connector. (5.08 mm. pitch)
located as shown in figure 10.

See Table 12 and Table 13

Configurable as one of: 0 to 10V, 1 to 5V,2 to 10V,
0to 5V, 0 to 20mA, 4 to 20mA

+16V or +40mA

Analogue input: Voltage input performance

Parameter Typical Max/Min
Total voltage working input span 0V to +10V
Resolution (noise free) (note 1) 11 bits

Calibration error (notes 2, 3) <0.1% <0.1%
Linearity error (note 2) +0.1%
Ambient temperature error (note 3) <0.01%/°C
Input resistance (terminal to 0V) 142kQ +0.2%
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 12: Analogue input specification (voltage inputs)

Analogue input: Current input performance

Parameter Typical Max/Min

Total current working input span 0 to +25mA
Resolution (noise free) (note 1) 11 bits

Calibration error (notes 2, 3) <0.2%
Linearity error (note 2) 10.1%
Ambient temperature error (note 2) 10.01%/°C
Input resistance (terminal to Ov) <102Q +1%

Note 1: w.r.t. total working span
Note 2: % of effective range (0 to 20mA)

Note 3: After warm up. Ambient = 25 °C

Table 13: Analogue input specification (current inputs)
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Digital Inputs
Voltage inputs
Active level (high): 4.4V<Vin<30V
Non-active level (low): -30V<Vin<+2.3V

Input impedance: 27kQ (typ.)
(for voltage input mode)

Contact closure inputs
Source current: 10mA min; 15mA max

Open contact (non active)
resistance: >500Q

Closed contact (active)
resistance: <150Q

Absolute Maxima: +30V or £25mA

NOTE:
1. Absolute maximum ratings refer to externally applied signals.

2. PLC compatibilty; Digital inputs are not 100% compliant with IEC 61131-2, (It
is recommended that the user check compatibilty before use).
Relay Specification
The relay has gold plated contacts suitable for ‘dry circuit’ (low current) use. See
Pinouts figure 11.
Contact life

Resistive loads: 100,000 operations
Inductive loads: Derate as per accompanying graph (figure 145)
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. (5.08 mm. pitch)
located as shown in figure 10.
Installation Category Installation category lll, assuming that nominal

phase to earth voltage is < 300V RMS.
Absolute max. switching capability <2A at 240V RMS (resistive loads)

NOTE: ‘Normally Closed’ and ‘Normally Open’ refer to the relay when the coil is
not energised.

1.0
0.9
0.8

0.7

0.6

0.5

Reduction factor

0.4

0'31 0 08 0.6 0.4 0.2

Power factor (cos ) ¢

Inductive life = resistive life x reduction factor

Figure 145 Relay derating curves
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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/L2 input potential.

The parameters below are directly derived from measurements for each phase.

Accuracy (20 to 25°C)
Line frequency (F):
Line RMS voltage (Vline):
Load RMS voltage (V):

Load current (Igms):

Load RMS voltage squared (Vsq):
Thyristor RMS current squared (Isq):
True load power (P):
Frequency resolution
Measurement resolution
Measurement drift with ambient temp.

Further parameters (S, PF, Z, IsqBurst,

+0.02Hz

12% of Nominal Vline.

2% of Nominal V for voltage readings >1%
of Nominal V. Unspecified for readings
lower than 1%Vnom.

+2% of Nominal Igy s for current readings
>3.3% of Nominal Igys. Unspecified for
readings < 3.3% of Nominal. Iy s

+2% of (Nominal V)?

+2% of (Nominal I)?

2% of (Nominal V) x (Nominal I)
0.1 Hz

11 bits of Nominal value (noise free)
<0.02% of reading / °C

Vsq Burst, and PBurst) are derived from the

above, for the network (if relevant). See "Network Meas Menu" on page 139 for

further details.

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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