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SAFETY NOTES

1.

10.

11.

12.

13.

14.

Eurotherm shall not be held responsible for any damage, injury, losses or expenses caused by
inappropriate use of the product or failure to comply with this manual.

Accordingly the user is responsible for checking, before commissioning the unit, that all the nominal
characteristics correspond to the conditions under which it is to be installed and used.

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

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

BRANCH-CIRCUIT PROTECTION AND SAFETY OVERLOAD PROTECTION
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.

If opening of the branch circuit protective or the supplemental fuses (high speed fuse) the product
(Epack) shall be examined and replaced if damaged.

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

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

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

EPack alarms protect thyristors and loads against abnormal operation, and provide the user with
valuable information regarding the type of fault. Under no circumstances should 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.

Units are designed to be installed in a cabinet connected to the protective earth according to
IEC60364-1 and IEC60364-5-54 or applicable national standards.

The cabinet must be closed under normal operating conditions. Adequate air conditioning/ filtering/
cooling equipment must be fitted to the cabinet in order to prevent the ingress of conductive pollution,
the formation of condensation etc.

We recommend fitting fan-cooled cabinets with a fan failure detection device or a thermal safety cut-
out.

Before any other connection is made, the protective earth terminal shall be connected to a protective
conductor. Wire conductor cross sections must comply with table 9 of IEC60947-1 or NEC Article 310
Table 310-16. U.L.: The earth connection must be made using a Listed ring type crimp. Used cables
must be rated 90°C stranded copper only.

The earth connection should be tightened to the torque defined in table 2-1. It is recommended to
perform regular inspection of the earth tightening.

HA031414
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Any interruption of the protective conductor inside or outside the apparatus, or disconnection of the
protective earth terminal is likely to make the apparatus dangerous under some fault 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 should be contacted for advice.

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

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

Power terminals should be tightened according to the torque values defined in table 2-1. It is
recommended to perform regular inspection of the power terminals tightening.

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.

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

The 85Vac to 550Vac auxiliary supply voltage shall be protected by supplemental fuse ATM2 rated
600Vac/dc, 2A by MERSEN/Ferraz Shawmut (E33925). The maximum voltage between any pole of the
power supply and terminals 1/L1, N/L2 should be lower than 550Vac. The maximum voltage between
any pole of the power supply and earth should be lower than 550Vac (rated insulation voltage 500V).

For safety reasons, opening the unit is strictly forbidden.

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

Under some circumstances, the power module heatsink temperature may rise above 50 degrees
Celsius and it can take up to 15 minutes to cool after the unit is shut down. If operators are likely to
come into contact with such heatsinks, adequate warnings and barriers must be putin place in order to
prevent injury.

To reach the thermal performance the gap between two Epack units should be at minimum 10mm.

Signal and power voltage wiring must be kept separate from one another. Where this is impractical,
shielded cables should be used for the signal wiring.

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

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.

Page 8
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SELV

SELVis 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 faults in other circuits. The definition of ELV is

complex as it depends on environment, signal frequency, etc. See IEC 61140 for further details.

The I/O connector (5-way) & EPack supply (24V ac/dc) (2-way) are compliant to the SELV requirements.
The alarm relay terminal block named ALR is compliant to the SELV requirements; it can be connected to
SELV or to voltage up to 230V (Rated insulation voltage Ui : 230V).

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

Risk of electric shock

AC supply only

c@®

Precautions against static electrical discharge
must be taken when handling this unit

Underwriters Laboratories listed
ISTED | mark for Canada and the US

®

-

us

Refer to the manual for instructions

Do not touch Heatsink
Hot Surface

B>

HA031414
Issue 6 May 16
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1 INTRODUCTION

This document describes the installation, operation and configuration of an EPack unit. The Unitincludes
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.

Section two of this manual gives connector locations and pinouts.

The operator interface consists of a 1.5 inch square TFT display and four push buttons for navigation and
data selection.

The unit comes in five versions with maximum load currents of: 32A, 63A, 80A, 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.

1.1 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
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1.2 ORDER CODE

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

P FPE-FFFEEF PP

Basic Product Cnmn's()ptinn Optional confi ti i
Compact SCR Power Modbies TCP istandard) . .
Controliar Ethernat IP m Load Current (Mominal) m Firing Mode
Profinet - 1 - ialue fold 1 | Phase angle
n Max current of the unit u Intaligent Half cyde
OEM Security \ariable Modulation Burst
16 Amps : : firing (dafautt 16 cycles)
25 Amps Nena E Line Voltage (Mominal) Fix modulation period
32 Amps OEM Security {dafault 2 saconds)
100 Voits :
;g m;’: 110 Voits Logic mode
e
% mg H 120 Volts E Analog Input Function
100 Amps Standard Warranty 127 Volts
125 Amps 5 Yaar Wamanty 200 Volts Nona _
IS Extendad \Wamranty 208 Volts Satpoint
220 Volts Satpoint limit
Auxillary Power Suppl - 230 Voits Curmant limit
2] t _— (&) custom Labeliing 240 Volts Cumant Transier Span
SO0V mex Standard Labal Eurothem) 277 Volts
24V acide bl 380 Volts
Special Labsl 400 Vot BT Analog input Type
OO0 raferance numbear) 415 Volts 010 Vot
i o0
S eserved BBl Gr2phical Ediition Py 240k
Standard configuration 500 Volts 0-20ma
Cmtml Option {no graphical edition) 4-20mA
V2 control (standard) Graphical Wiring Edition
con
12 control E ad Type m Digital Input 2 Function
it e -
by thrashold
Power control with currant Without Fuse Transiommer Mam acknowledgamant
lirnit High Spaad fusa Rg'_r'-ote Setp_omt salaction
without microswitch Digital Satpoint
: High Spaed fuse Heater Type Fusa Blown
TransfarOptlnn with micoswit ch
No transfer Restathve E Digital Input1 Function
. Molybdanum dislicda
F Transter Configuration Siicon Carbide None
. Dafaut Short Wave Infra-Rad Enabia
Bl Erergy Option Long code
None
Energy measiumamant

Page 12
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1.2.2 Software Upgrade Options

nS«ariaI number instrument
- Sarial Murmber

o changs)

Upgrada 164 to 254
Upgrada 164 to 324
Upgrada 254 to 324
Ungradea 404 to 504
Upgradea 404 to 834
Upgrada 504 to 83A
Upgrada 804 to 1004

Control Option

o changs)
Ungrads V2 ta VECL
Ungrads V2 1o PWACL
Ungrads VECL ta

n Transfer

na changs)
F Transfer

E Energy option

o changs)
Enangy maasuramant

5 & 7

HCnmnsnptinn

(na changs)
Ethamet IP
Profinat

Graphical wiring

{na changs)
Graphical Winng Editar

Y oeM security

{no changa)

{5

OEM Sacurity

WARNINGS:

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.

HA031414
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2 INSTALLATION

2.1 MECHANICAL INSTALLATION

2.1.1 Fixing details

The units are designed to operate at an operating temperature not exceeding 45°C at an altitude not
exceeding 1000 metres. Units must be installed in a fan-cooled cabinet (with fan failure detection or thermal
safety cutout). Condensation and conductive pollution should be excluded to IEC 664 class 2. The cabinet
must be closed and connected to the protective earth according to IEC 60634 or applicable national
standard.

Units must be mounted with the heat sink vertical with no obstructions above or below which impede the
airflow. Where more than one set of modules is enclosed in the same cabinet, they must be mounted such
that air from one unit is not drawn in by another mounted above it. A minimum gap of 10mm is required
between units.

Figures 2.2 to 2.5 show dimensions for the various units.

The units are designed for Din Rail or bulkhead mounting using the fixings A
supplied. \

BULKHEAD MOUNTING (32A AND 63A UNITS)

For Bulkhead mounting, fit the upper bracket ‘A’ to the rear of the unit by
removing screw ‘B’ and associated shake proof washer, offering the
bracket up to the unit, and then securing it using 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 1.5Nm (1.1 lb-ft).

Note: 32A unit shown; 63A units similar.

DIN RAIL MOUNTING FOR 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.

BULKHEAD MOUNTING (80A, 100A AND 125A UNITS)

For Bulkhead mounting, fitthe 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 lb-ft).

Note: 80/100A unit shown; 125A units similar.

HA031414
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DIN RAIL MOUNTING FOR 80A, 100A AND 125A UNITS
These higher power units can mounted, using two horizontal, parallel, 7.5 mm or 15 mm DIN rails, as shown

below.
o JJ» Upper DIN rail
L s
¢ EE
~ c\c
2 33
g T I«
E ¢
S
E|E
& EJE
~ oo
y @28
— W > Lower DIN rail
Figure 2.1 DIN rail mounting details for 80A, 100A and 125A units
HA031414
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2.1.2 Dimensions
16A TO 32A UNIT DIMENSIONS

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

_51mm (2.01in)

46.7mm (1.84 in)

163.5mm (6.44 in)

0

CLJ

Front view

View on

upper face

Phase reference
(neutral)

View on right-
hand side

129.2mm (5.09 in)
121mm (4.76 in)
—

M5

A
A

5] <
© _ Q
) <€ ©
S 2 £
S ) g
- £ =

£

S
|

[

—

|/O connector

View on
lower face

Relay output Load power output

Figure 2.2 mechanical installation details (16A to 32A units).

Safety earth connec-
tion (M5 nut).

The earth connec-
tion must be made
using a Listed ring
type crimp.
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EPack (auxiliary) supply power

72mm

40A TO 63A UNIT DIMENSIONS

(low voltage option shown)

(2.83in)

46.7mm (1.84 in)

View on
. upper face
\

g

Phase reference

Issue 6 May 16

A M (neutral) Load power input I A
0. —
[ ] - A
Front view .
£ - £ = . . € z
3 L S e \VView on right- = s
: v - . ) — @
&;, oolo@ \é’ N D hand S|de N o% <
£ EE E R £
© | S = ~ © g
3 ‘ & < h £~
~— - IS
\ S
\ 3
Ve v
= .
R
o 158.2mm (6.23 in) M5 (
Safety earth connection
(M5 nut).
The earth connec.tion /O connector
must be made using a
Listed ring type crimp.
Relay output Load power output
Figure 2.3 mechanical installation details (40A to 63A units).
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80A TO 100A UNIT DIMENSIONS
EPack (auxiliary) supply power
(low voltage option shown)

Phase reference (neutral)

Load power input

I_L) 90.5 mm
(3.56 in)

(3.151n)

View on
upper face

P‘

202.1 mm (7.96 in)

46.7mm (1.84 in)

Wire guide (2 places)

Access to supply

/ termination screw head J i
_ Door catch A A
r\ 1 @) J
T =
s = = = <
N © - © |o
c IS Front view el T4 E | €
S S

gl E — £ . , £

10 S \VView on right- © o
Ql o« Ol o : X2

o ~ | hand side S |
& ~— ‘CE ~ N~ [s2]
o =R

— Door catch ! — = —

Access to load : ; 4
termination screw head — — Safety earth
' connection
(M6 nut).

]
D S .
s StvecCl p— ’C\
T E
v/ 4 040102 EHEEE -~
=y = J
I/O connector ) ——

The safety earth connec- View on

tion must be made using lower face

a Listed ring type crimp. Relay output

Figure 2.4 Mechanical installation details (80A to 100A units) (doors open).
HA031414
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125A UNIT DIMENSIONS
EPack (auxiliary) supply power

(low voltage option shown)

Phase reference (neutral)
Load power input

View on
upper face

80 mm
(3.151in)

46.7mm (1.84 in)

Wire guide (2 places) M
s e e
<—\>?/ Access to supply = = ——

s s f |
\ termination screw head =
\ s e f | i
=
. Door catch A A

\ 1/L1 0 \ A

**** 'i
— —_~ —_~ —_
£ = T = £ =
S 3 © 5 |3
N < l’: ~ View on right- < |o
NS N M N— N—
- =~ hand side
c S coce c g E | E
= S . = é g | E

rel ; © |o
Q N E N < e
~ © L c’; © Yo b
S — @ ~— N~ (22}
e o ~ |N
™ Door catch ! v
j—l—‘

Access to load
termination screw head

i?
F‘

Safety earth

connection (M6 nut).

—
|

150.33 mm (5.92 in)

The safety earth connec- /O connector
tion must be made using

a Listed ring type crimp.

Relay outpu

Figure 2.5 Mechanical installation details (125A units) (Doors open).
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2.2 ELECTRICAL INSTALLATION

cables.

CAUTION
It must be ensured that an effective strain relief mechanism (e.g. trunking) is in place for all EPack

Failure to ensure this may result in the unintentional disconnection of one of more connectors

resulting in unexpected and possibly dangerous lack of control.

2.2.1 CONNECTION DETAILS
Wire conductor cross sections must 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.

The safety earth cable should be, as a minimum, of the same cross sectional area as the cables used for the
load (i.e. the cables terminated at the 1/L1 and 2/T1 terminals).

The safety earth connection must be made to the unit with a Listed ring type crimp terminal, using the nut
and shakeproof washer supplied (M5 for 32A and 63A units; M6 for 100A and 125A units).

Table 2.1 below gives details of tightening torques for the various supply power and signal wiring connec-

tions.
Note:
It is recommended the power terminals are regularly inspected to ensure the terminals are main-
tained at the correct torque value.
Terminal Capacity
Terminals Péo?uct Wire Type Torque Comments
ating m? AWG
Supply voltage (1/L1) 16A to 1 mm2to AWG 20 to Stranded 1.7 N.m Flat-bladed screwdriver
and 63A 16 mm? AWG 6 copper (15 Lb.inch.) | 0.6 x4.5 mm or 0.8 x 4.5
Load supply (2/T1) Rated 90°C mm
80A to 10 mm2 to AWG 8 to 5.6 N.m Flat-bladed screwdriver
125A 50 mm?2 AWG 2/0 (50 Lb.inch.) | 1x5.5mmor1.2x6.5mm
Safety Earth 16A to M5 ring-type crimp terminal 2.5N.m U.L.: Listed ring-type crimp
63A (22 Lb.inch.) terminal must be used
80Ato M6 ring-type crimp terminal 5.6 N.m U.L.: Listed ring-type crimp
125A (50 Lb.inch.) | terminal must be used
Phase reference (N/L2) (2-way) | All 025 mm2to | AWG 24 to Stranded 0.56 N.m Flat-bladed screwdriver
Supply (24V ac/dc) (2-way) 2.5 mm2 AWG 12 copper (5Lb.inch.) | 0.6x3.5mm
Rated 75°C

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

Relay connector (3-way)

Table 2.1: Connection Details

Connection of 2 conductors in the same terminal is not allowed.

WARNING:

Page 20
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2.2.2

The auxiliary supply connections (to operate the Epack unit) are terminated using a 2-way (24V ac/dc ver-

sion) or 3-way (85 to 550Vac version) connector, located on the upper side of the unit, as shown in Figure
2.6 and Figure 2.7, below.

WARNINGS:

The cable used to connect auxiliary supply should be correctly protected by a branch-circuit protec-
tion. Itis the responsibility of the user to add branch-circuit protection. Such branch-circuit must com-
ply with applicable local regulations

Auxiliary supply 85Vac to 550Vac:

The 85Vac to 550Vac auxiliary supply shall be protected by a supplemental fuse ATM2 rated 600Vac/
dc, 2A by MERSEN/Ferraz Shawmut (E33925).

The maximum voltage between any pole of the power supply and terminals 1/L1, N/L2 should be
lower than 550Vac.

The maximum voltage between any pole of the power supply and earth should be lower than 550Vac
(rated insulation voltage 500V)

Auxiliary supply 24V ac/dc:

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

HA031414
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2.2.3 Load wiring
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 2.6 shows the 32 Amp unit (63 Amp
unit similar) and figure 2.7 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
]
View on
upper face
Access to supply /
termination screw head
Supply voltage '
COIOIDIS pply voltag AC/DC .
alternatives Neutral reference
(as specified at . : (either pin)
time-of-order) 0 e . /
Access to load
termination screw head
Safety earth (M5 nut).
Must be made with a Centre pin not

connected

'\Pull-down flap

Listed ring type crimp \

Flat-bladed screw head
0.6 x4.5mm or 0.8 x4.5mm
Insulated handle 60mm minimum recommended

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

High speed thyristor
protection fuse

0
1
Supply =S OO

Isolating device |J‘| 1711
Fuse
EPack auxiliary supply = EPack
(low voltage option shown)
Phase/neutral
reference connector s
(use either terminal) N/L2

LI_|2/T1

Load

Fuse

1
Return ===Q O &

Isolating device

Figure 2.6 Supply power connection details (32A and 63A units)
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2.2.3 LOAD WIRING (Cont.)

80/100A unit shown;
125A units similar

/ From Supply power for load

Access to supply

/ termination screw head

A
‘\ 1711 ‘ ,I Open the doors by pressing
~ e _ ) 2/// in on the catches (two places)
= using a suitable tool such as a
screwdriver
Y
// Supply voltage
Z alternatives

(as specified at

Neutral reference
|_ (either pin)

Centre pin not
connected

Safety earth (Mé nut). / o \
Must be made with a \

Listed ring type crimp N\
’ \ A\
Access to load

termination screw head

To load

Flat-bladed screw head
1x55mmor1.2x65mm
60mm minimum recommended

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

Figure 2.7 Supply power connection details (80/100A units)

Note: See figure 2.6 for basic wiring details

IP20 WARNINGS

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

2. Ifthe upper and/or lower access door is open, the product protection is IP10.

w

If the N/L2 connector is removed, IP20 rating is not guarenteed.
4. Breakaway features have been designed into the product especially to improve the IP20 rating.
These features should be removed only for cable cross sections of 50mm? or more.

HA031414
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2.2.4 Signal wiring

Figure 2.8 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 OV and DI1 of the I/0O 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 OV.

ALARM ACKNOWLEDGE

In the default configuration, shorting pins 0V 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 OV.

MAIN SETPOINT

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

RELAY OUTPUT

The relay is normally energised (common and normally open shorted), and is de-energised (common and
normally closed shorted) when active. Inthe default configuration, the relay output is operated by the Fault
detect ‘Custom Alarm’ () becoming active. By default, the Custom alarm is set up to be equivalent to ‘Any-
SystemAlarm’ 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 ‘AlmRly’ tab in any function block
(e.g. analogue input) which includes alarm functions, or from the Alarm Relay menu in the Operator Interface
()-

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 gener-
ated. The threshold value (FreqDriftThold) is defined in the Network.Setup menu.

5. Supply failure to Epack unit.

6. Chop Off ()

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).

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

The relay is de-energised temporarily then re-energised at start-up.
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I/0 INPUT & OUTPUT DETAILS

Digital inputs

32A unit shown; other units
similar

Contactinputs | L
500Q to o = open

|:—O O~
0Q to 150Q = closed

150Q to 50092 = undefined
4.4 to 30V = high

-30Vto +2.3V = low
2.3V to 4.4V = undefined

Voltage level inputs B

View on
lower face

Relay output

02

Analogue input

Switching characteristics

0
. (resistive loads)
0

V/mA input (note 3)

Vmax: 264V RMS

Oto 10V 0to 20 mA Vmin: 1V dc

;EO ?XV 410 20 mA ! ’:| y Imax: 2A RMS
o )
| :1TmA
0to 5V minsm
Figure 2.8 I/0O 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/0O Analogue IP configuration (). When a mA
range is selected, a suitable shunt resistor is automatically connected into circuit. It is thus unnec-
essary for the user to fit external components.

2.2.5 Network Communications
ETHERNET WIRING

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

COMMUNICATIONS PINOUTS

. o Pin Signal
Each connector has a pair of LED indicators to ) Not used
indicate network connection (amber LED) and 7 Not used Yellow
network Tx activity (flashing green). 6 Rx-
The connection is 10/100 base T, autosensing. S Not used Green
4 Not used
3 Rx+
2 Tx-
1 Tx+
LEDs:
Green = Tx activity
Yellow = Connected

Figure 2.9 EPack Pin Outs
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3 OPERATOR INTERFACE

Located at the front of the Driver Module, the operator interface consists of a 26mm square display, and,
four push-button switches.

3.1 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— g plarms | E:
(Section 3.1.1) Global Ack

Calib Error
Display area Any Alarm
Miss Mains

Softkeys ——|

(Section 3.1.2)

Figure 3.10 Operator interface

The figure above shows a typical operator mode screen set, scrolled through using the return (page) push-
button. 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.

The ‘Goto’ item allows the user to enter Engineer or Configuration mode, providing the password(s) are

known. describes the procedure (although the screen displays are different because in that section, the unit
is shown in configuration mode).

3.1.1 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 ethernet connection, then
the upper of the two green dots is illuminated. If the lower connector has an active ethernet connec-
tion, then the lower spot is illuminated.

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

HA031414
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3.1.2 Softkey icons

A number of icons can appear at the bottom of the display, and each icon represents the action of the push-

button immediately below it.

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

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

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

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

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

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

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

3.2 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.

A O

Return Scroll Scroll Enter
Down Up
3.2.1 Pushbutton functions
Return Returns to previous menu (while menus are displayed), cancels editing (during
parameter editing), and performs screen cycling (during operator mode).
Scroll down/up Allows the user to scroll through the available menu items or values.
Enter Goes to next menu item. In parameter edit mode, this button confirms the changes.

3.2.2 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 nextfield. (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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3.3 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.

3.3.1 Instrument events

Conf Entry
Conf Exit
GlobalAck

The instrument has been placed in configuration mode (cogwheel symbol).
The instrument has been taken out of configuration mode (no icon).
A global acknowledgement of all safe latched alarms has been performed.

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

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

3.3.2 Indication alarms

LimitAct
LoadOverl
PrcValTfr

3.3.3 System alarms
ChopOff

FuseBlown

MainsFreq
Missmains
NetwDip

Thyr SC

3.3.4 Process alarms

One or more limits are active in the control block
An over current alarm has become active in one or more Network blocks.
Process value transfer is active in the control block.

The ‘Chop-off' alarm has been detected.

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

Mains Frequency is outside the acceptable range.

Supply power is missing.

The 'network dip’ alarm has been detected.

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

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.
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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4 QUICKCODE

Atfirst switch-on, the Driver Module enters the ‘QuickCode’ menu which allows the user to configure the ma-
jor parameters without having to enter the full configuration menu structure of the unit. Figure 4.11 shows
an overview of a typical QuickCode menu. The actual displayed menu items will vary according to the num-
ber of software features purchased. When ‘Finish’ is selected to ‘Yes’, the instrument cold starts after confir-
mation (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
Control @ Select control mode (VZ, 12 or Power)
| Limit @ Enable/disable the threshold limit feature
|2 Transfer @ Enable/disable |2 transfer function
Transfo. @ Yes = Load connected via transformer
&= Select load type
Analn Functi fes=> Select analogue input function
Analn Type @ Select analogue input type
@ Select Digital input 1 function
@ Select Digital input 2 function
Link Speed & Select speed and type of communications link
IPMode @ Select IP mode (Fixed or DHCP)
IP address & 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 ‘Cancel,

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

Figure 4.11 Typical QuickCode menu

Notes:

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 ()). Returning to the Quickcode menu cold-starts the unit.

HA031414
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Language
V Nominal

| Nominal

Firing Mode
Control
[Limit

12Transfer

XFRMR (Transfo.)
Heater

Analn Functi

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

| Name | Description | Address| Yalue| A
A _Nominal MHominal Voltage 3412 230
& |_Morinal Maminal Currant 11 100
&7 Fiing Firing Mode 3402 Burstyar [1] =
A Control Control Mode 3405 Controffeg (0]
A |_Limit Enable Lirnit 3403 LirnitDizable ()
& 12_Transter Enable Transfer (Froportiona 3404 TransferDigable (0] ~
& R Load type configuration. 3410 Mo (0] =
& Heater Heater type selection 3408 Resiztive (0] =
& bl_Fot Analog Input Function 3407 Setpoint (1] ~
& &l _Type Analog Input Type 3408 0100 (0] =
A7 DI_Fct Digital Input 1 Function 3418 FinngEnable (1] ~
& DI2_Fet Diigital Input 2 Function 3409 Alarmbck (1] =
& Finish Finizhed Quick. start configur. 3400 Mo (0] = W
OQCode - 14 parameters

Figure 4.12 iTools Qcode page

4.1 QUICKCODE MENU PARAMETERS

Select English, French, German, Italian or Spanish. Once confirmed 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 IHC (Half Cycle), Burst Var (Burst Variable), Burst Fix (Burst Fixed), Logic or
Phase Angle.

Select VSq (V2), Isq (12) or Power

Used to enable/disable threshold limit.

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

No = Resistive load type; Yes = Transformer primary.

Select from Resistive, (Short wave) Infra red, CSi (Silicon carbide) or MOSi2 (Molybde-
num 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'.

Issue 6 May 16

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

DI1 Fct Select ‘Firing Enable’ or ‘None'.

DI2 Fct Alarm ack(nowledge), RemSP sel (select remote setpoint), Fuse Blown, 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'.

Link Speed Select from ‘AutoNego’, T00Mb, 100 Mb Half duplex, 10 Mb, 10Mb Half duplex.

IP Mode Choose 'Fixed' or 'DHCP’

HA031414
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PARAMETERS CONTINUED

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

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

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

4.2 SOME DEFINITIONS
4.2.1 Firing modes

LOGIC
Power switches on, two or three zero crossings of the supply voltage after the logic input switches on. Power
switches off two 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!|
periods depending on where in the mains “¢»-= S

\
1
cycle the logic output changes state. ! ; Power applied ‘
|
\
|
|
|

-

|
Logic output from controller

Figure 4.13 Figure 4.2.1a 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 4.14).

‘ Teyc ‘

\‘ >\

1 Power applied 1 Power applied

- |-
To ‘ Toff \ T ‘

Teyc = Ton + Toff

Figure 4.14 Burst Fixed mode
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4.2.1 FIRING MODES (Cont.)
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 | ﬁ‘ Power applied | ‘applled‘ ﬁ‘ applled‘
| 1 Min off | ‘zinon‘M'no , xinon‘
i B -z e | | | |
‘ 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 \ ETon) I~ Toff >‘<Ton>‘
| | I |
[ \ [ \
Toff = 2 x Min on = 33.3% duty cycle

Figure 4.15 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 4.16 shows an example for 50%

power.
\ \ \
J \ \ \ \ 50% shown.
\ Power is proportional to the area
[ [ [ [ under the curve
| | | |
R N N R
O:n O:n dn dn dn dn dn dn
Figure 4.16 Phase angle mode
HALF CYCLE 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.

50% DUTY CYCLE
The firing and non-firing time corresponds to a single supply cycle (figure 4.17).

| Ton Toff

AN A

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

Figure 4.17 Half cycle mode: 50% duty cycle
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4.2.1 FIRING MODES (Cont.)

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 4.18).

|Ton| Toff |Ton Toff |

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

Figure 4.18 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 4.19).
I Ton |Toffl Ton |Toff

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

Figure 4.19 Half cycle mode: 66% duty cycle

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

Power Feedback is directly proportional to the total true power delivered to the load network.

|2 Feedback is directly proportional to the square of the RMS current through the load. For

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

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

4.2.3 Transfer Mode

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

The Transfer mode can be selected as I12to P or |, to P as appropriate to the type of load being controlled.

None No feedback parameter transfer to the control program.
|2 Selects transfer mode: 12 to the selected Feedback Mode (above).
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4.2.4 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. 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.

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. 12) and the SP is the value that the PV must not exceed.

FIRING ANGLE LIMITING

For phase angle control, limiting is achieved by reducing the firing a@gclﬁa”fy\gjﬁ‘c‘—ﬁfggﬁ half mam TG K th at
the limit value of the relevant parameter is not exceeded. As limiting

is reduced so the phase angle tends to its target value. WH}W\U—WH}%}\U—WWH}W
DUTY CYCLE LIMITING

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.

CAUTION
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.

CHOP OFF

This is a limiting 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 menu ().

There are two alarms which may trigger Chop Off, as follows:

1. The chop-off alarm becomes active when a current threshold is exceeded for more than a pre-defined
number of mains period. This current threshold is user- adjustable from 100% to 400% of unit's nomi-
nal current (INominal).

2. The alarm is active if ChopOff2Threshold is exceeded more than a specified number of times (Number
Chop Off)) within a specified time period (Window Chop Off). ChopOff2Threshold is adjustable
between 100% and 350% inclusive, of Inominal; Number Chop Off can be selected to any value
between 1 and 16 inclusive; Window Chop Off can be set to any value between 1 and 65535 seconds
(approximately 18 hours 12 mins.).

Each time the threshold is exceeded, the unit stops firing, raises a chop off condition alarm, then after
100ms, restarts using an up-going safety ramp. The condition alarm is cleared if the unit successfully
restarts. If the alarm is raised more than the specified number of times within the specified window,
then the Chop Off alarm is set and the unit stops firing. Firing is not resumed until the operator
acknowledges the Chop Off alarm.

HA031414
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5 COMMUNICATIONS

5.1 ETHERNET/IP

5.1.1 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 resultis a common, open application layer
on top of Ethernetand 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 Section 2.2.5.

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 section “Data Exchange Mapping” on
page 39.

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

Warning:
The Ethernet/IP protocol and the PROFINET protocol cannot be used together, select one of the
appropriate Protocol among the different options (Section 11.4.3 Software upgrade).

5.1.2 EPack Power Controller EtherNet/IP Features

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

* Galvanically isolated bus electronics

e Aselectable software option, at configuration

e Implicit (Polled) I/O messaging connection

5.1.3 CIP Object Support

Class (hex) Name
01 Identity Object
02 Message Router Object
04 Assembly Obiject (32 inputs / 16 outputs <=> EPack’s Fieldbus I/O Gateway)
06 Connection Manager Object
OF Parameter Object (Optional)
F5 TCP/IP Interface Object
Fé6 Ethernet Link Object (Optional)
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5.1.4 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;

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

PrlMNom | Description Adresse| Yaleur| Connexion de |
# Hostname | Mame of the device on the link-local network. 3136 epkid0A50330002
# SEvname | MBUS name 3118 MODBUS_Epack[000480390002]
# |IFhode IF configuration mode (static - dhop) 304 Fixe (1) ~
IFStatus Status of the IP address KIRA| ]
IF Current IF of the instrurnent 314 192.1658.0.25
c3ubMethdas Current SubMNet mask IF 3115 255.265.255.0
cDefault_Gal Current Default Gatewsay |F address 3116 192.168.01
Preftdaster  Preferred Master IP address 3105 192.168.0.1
Address Adresse Comms 3101 255
# | |F_address | IP address. oz 192.168.0.25
# Subnet_Mas|IP address of the subnet mask 3103 255 256 2550
& Detault_Gate IP address of the default gateway 3104 192.165.0.1
hACT 2 Adresse MAC 3106 2560
A3 Adresse MAC 2 oz 14733
W ACHE AdressehAC3 108 512
Timout Camms Timeout in ms. 31a 5000
Fallbackl  Fallbackl e 1
Fallback?  Fallback? 3113 0
EnTimeout | Timeout Enable 7y Sans (0] -
Frotocal Frotocole Comms Kl bodbusTCR (D) -
|Ogateway |0 Gateway Access 4744 ]
# LinkSpeed Speed ofthe ethernet link. 3148 Auto Mego (1) ~
TCFTimeout TCP Comms Timeoutin ms. 3150 5000
TCFCounter| TCF Counter 3151 1]
TCP_Open | TCP Mumber Open Connection 3152 1

instrument itself or decimal values in iTools. MAC1 shows the first address value (aa), MAC2 shows the
second address value (bb) and so on. See above.

HA031414
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5.1.5 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 situa-
tion) 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.

5.1.6 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 Section 6.1.1
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5.1.7 Default Gateway

The "Comms" folder also includes configuration settings for "Default Gateway". These parameters will be
set automatically when Dynamic IP Addressing is used. When fixed IP addressing is used these settings are

only required if the instrument needs to communicate wider than the local area network.
Figure 5.20 shows the appearance of EtherNet/IP User Comms configuration parameters in iTools :-

&P iTools
i File Device Explorer View Options Window Help
@ B 4 | W b X - aQ 2
New File  Open File Load Save Print Scan Add Remove Access Views Help
[ Graphical Wiring [ Parameter Explorer [ Fieldbus /O Gateway &} Watch/Recipe | ¥ OPC Scope = Tools Secure
| (#) QP EPack192-168-255-3-502-1D255-EPac BH EPack.192-168-255-3-502-ID255-EPack - Parameter Explorer (Comms) e ) i
- - «
[Name | Description [ Address alug| wired Fram -
# Hoslname Name of the device on the link-local netwark. 3136 epk0A000230 0C4S
d LI ¢ & SAVname MBUS name 3118 BUS_Epack[040002800C45]
3 Browes @ = # |PMade IP configuration mode [static - dhep] 309 Fixed [0) ~
ind IP Current IP of the instrument 3114 1921682663
4 54 Comms N cSubhettdask Current SubMet mask [P 315 256.255.255.2
42 Hostname chefault_Gateway | Current Default Gateway IP address 1B 192.168.01
& |P_address IP address 30z 1921682663
“Q SRVname & Subnet_Mask IP address of the subnet mask 03 255.255.255.2
-4 IPMode & Delault_Gateway | IP address of the default gateway 3104 192.168.0.1
-4 IP MACTZ MAL address 1 3106 10
e : Hacss AC atders 3 e -
addiess
4@ cDefault_Gateway & Timout Comms Timeout in ms 3110 5000 E
“Q IP_address Falback1 Falbacki Iz 1
0 Subnet_Mask Fallback2 Fallback2 33 0
.40 Default_Gateway & EnTimeout Timeout Enable 3117 0ff 1) ~
-4 MACI2 & LinkSpeed Speed of the sthemet link. 3149 Auto Nega (0] ~
T MAC34 EIP_Status Ethemnet IP stack status 53 Running [3) ~
EIF_TO_Slatus Ethemet IP Target to Originator status 160 Unknow [13)
<0 MACS6 EIP_OT_Status Ethemet IF Originator bo Target status 3Bl Unkrow (13) ~
40 Timout EIP_MetworkStatus | Ethemet IP network status 58 MaCannect [1] ~
-4 Fallbackl EIP_ModuleStatus | Ethemnet IP module status 3159 Run|[2] ~
-4 Fallback2 EIP_cLink1Speed | Current speed of the sthemet link on Portl. 154 100 kb (1) ~
2 EnTimeout EIP_cLink1tode Current mode of the ethemnet link. an Part1. 355 FullDuplex[1) ~
EIP_clink2Speed | Current speed of the ethemnet link on Port2. 3166 10Mb (0] =
40 LinkSpeed EIP_cLink2Mode | Curent mode of the ethemet link on Port2. 3157 HalDuplex [0)
40 EP_Status # TCPTimeout TCP Comms Timeout in ms. 3150 4998
420 EIP_TO Status T OB wtar TrB Crw wnbar k1 n 52
Pt - < . + i
1 q
Level 2 (Engineer) EPackv.3.02

Figure 5.20 EtherNet/IP Comms Parameters

5.1.8 Data Exchange Mapping

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

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

Input Definition Output Definition

FaultDetAnyAlarm SetProv.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.

HA031414
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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 'l/O data exchange' and is repeated continuously, to give a cyclical I/O data
exchange.

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

Selectthe 'Fieldbus I/O Gateway' tool from the lower toolbar, and an editor screen will appear similar to that
shown in Figure 5.21.

File Device Fieldbus View Options Window Help

‘& & T 9P x I
H New File  Open File Load Save Print Scan Add Remove Access Views Help
@ Graphical Wiring B Parameter Explorer [ Fieldbus /O Gateway QWgtchf’Recipe | M OPC Scope =@ iTools Secure
(&) P EPack192-168-255-3-502-ID255-... 3 EPack.192-168-255-3-502-D255-EPack - Fieldbus /O Gateway Editor |- |[- =) |[u3a]
9 e
Input Definition | Qutput Definition
il = ~ | Name | wired From -
L — ' & Input0l Faultdet Anpdlarm
2 Browse [Q Find ; Input02 Cantrol Main. Py
Input03 Caontrol Main.SP
b 4 Access = & Inputd Network.Meas.|
{:l Alarm | & Input0s Network. Meas.V E
.{23 Comms & Input06 [nat wired)
D Control & Input07 [not wired)
. & E & Input0d [not wired) i
st E & InputD3 [not wired)
Cl Faultdet & Input1d [not wired) I
D FiringOP & Input11 [not wired) |
> @3 10 & nput1 2 [not wired)
- 88 Instrument 5 Input13 [not vred)
. . H Input14 [not wired)
D IPMonitor & Inpuls [not wired)
D Lgc2 & InputlE [not wired)
b {0 Lge8 & nput1 7 [nat wired) v
- {20 Math2 —— et
. T i
iz
12-168-255-3-502-102¢
Level 2 (Engineer) EPack v. A3.02

Figure 5.21 The I/O (Fieldbus I/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. '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.
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The procedure for selecting variables is the same for both input and output tabs. Double click the next
available position in the input or output data and select the variable to assign to it. A pop-up provides a
browser from which a list of parameters can be opened. Double click the parameter to assign it to the input
definition. Note that you should assign inputs and outputs contiguously, as a 'not wired' entry will terminate
the list even if there are assignments following it.

Figure 5.22 shows an example of the pop-up and the input list produced.

File Device

Fieldbus

View

Options Window

Help

New File  Open File

‘b

Load

Save

Print

%

Scan

x

Remove

Q

Views

<

Add

v

Access

Help

[ Grophical Wiring Parameter Explorer [ Ficldbus /0 Gatewey 3 Watch/Recipe | P8 OPC Scope =@ iTools Secure

(#) P tPack192-168-255.3-502-10:55-... EPack192-168-255-3-502-10255-EPack - Fieldbus V'O Gatewsy Edter | o | @ | 22 |
9| r
Irgnt Defirstion | Quiget Defirition
|Name | Wired From -
[« ] . ; Inpet01 Faudtdet Angalam
™ Ingnt02 Cortiol Man PV
{2.' mad & Irpu03 ContaglMan SP
» (&) Alarm . & Irouls Network Meas |
b D Comms 1 5 Ingus05 Network Meas V =
o InputB6 [not weed)
| 3 ::“w 2 \rpu07 {not wied)
4 ergy & Irpa08 (not weed) | ’IMS
» 3 Faultdet 5 Irgnt03 (ot veed) |
» {2 FiringOP £ Ireet10 [not weed) | =
s @0 2 Irpull (rotweed] | ‘Qé‘;“;‘;u
o 23 Instrument # irp2 ot vwie) . 9 ]
: . 2 lreu13 (not weed) | 4 ] Main
» -3 IPMonitor AT (notwwed) | ({aryv| r
» 2 Lge2 5 Inpea15 (notweed) | asw =
» ) LgeB Inputls ot weed) A TranstePV
e ‘,Tl Math2 llqu!? N [“,1 Mﬂﬂ - @ TrantferSpan
» (23 Modultr - am
e —— | » 2 Limit '
® v ) Diag
b 20 AlmDis
o 0 AlmaNies 2
[ Delete was
[ Stowten | | J [ Concnt ]
12-168.255-3.502.102¢

Figure 5.22 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 1/O length when configuring the EtherNet/IP master.

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 I/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.
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5.1.9 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;

e 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 I

This tool allows you to change the hardware desi
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 5.23 Hardware Installation Tool

3. Select Add.
4. Select Register a single file and click Browse.
zl
Registration (i
Electronic Data Sheet file(z] will be added to your spstem for use in Rockwel .
Automation applications. 4 4

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

Mamed:

|| Browse... |

3 *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 inztallation test on the file(z). click Mest

Mest » I Cancel
Figure 5.24 EDS file Registration
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5. Navigate to and select file EPack_V/300.eds stored locally, then click Open.

Look e [ ) EPack_v3.00 [ e s =

My R

Docurme

@j

Desktop

o

My Documents

File name: |EF'ac:k_\u"300 j Open I
Filez of type: IEDS Files [*.eds) j Cancel |

[+ Open az read-only

Figure 5.25 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... |

Cancel

Figure 5.26 EDS file installation test results
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 |

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

Froduct Types

M E@ Wendor 5pecific Type
l EPack

< Back Cancel |

Figure 5.27 EDS wizard, change graphic image option
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8. Select Next.
The Final Task Summary information appears, displaying a summary of the device being registered.

Rockwell Automation's EDS Wizard ]

Final Task Summary
Thiz iz a review of the task you want to complete.

EPack

< Back I Mest » I Cancel

Figure 5.28 EDS wizard install summary
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 Auton 's EDS Wizard = |

— You have successfully completed the EDS ‘Wizard,

Figure 5.29 EDS wizard successfully completed
10. Select Finish to complete and close the EDS Wizard.
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Network Driver - Configuration (using RSLinx Classic Lite)
1. Start RSLinx program located in Start > All Programs > Rockwell Software.
The RSLinx Classic Lite program launches.

iBix

Eie Yew Station DDE/OPC Security Window Help

For Help, press F1 [ mom [ [oszens [messan g

Figure 5.30 RSLinx Classic Lite

2. Select RSWho, from the Communications menu

v Autobrowse =E Mo Browsing

_EWE.
® 25 Linx Gateways, Ethernet

Figure 5.31 RSLinx Classic, Comms menu, RSWho selected
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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.
ConfigureDrivers 2%
—Awailable Driver Types:

Lloze

d

|EtherNet/IP Diiver =

Help

r— Configured Drivers:

Mame and Description | Status |

Canfigure..,
Startup,..
Start

Stop

diadi

Delete

Figure 5.32 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.
7. Click Apply, then OK to complete the driver linking process.
2]

EtherMet/P Settings |

& Browse Local Subnet " Browse Remote Subnet

Description | IP Address |
Windows
AMD PCNE

efault

efault
T Family PCI Ethernet Adapter - Packet Scheduler Miniport  149.121.212.32

0k, I Cancel | Lpply | Help |
Figure 5.33 RSLinx Classic configure driver EtherNet/IP settings
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Now you are in a position to browse your network and locate EPack.

Biowsing - node 149,121,212 26 found
Address | Davice Type
| 1s.az1.21228 EPack

=& RS_AB_ETHIP-1, Etharnst
t

For Help, press F1 [ [ [oafzziis [i:izam
Figure 5.34 RSLinx Classic, EPack on network
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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 I/O parameters, defined by the iTools Fieldbus I/O
Gateway Editor, are 16 bit values).

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/0O Gateway Editor' Input and Output Definitions for the EPack slave.

That is :-

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

Output size (1 parameter by default (2 bytes),
maximum parameters 16) = Number of 'l/O Gateway' Output Parameter definitions.

The EPack EtherNet/IP Slave module does not have a configuration assembly instance, but RSLogix5000
requires a value for this anyway. Aninstance 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/0O 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/0O Gateway” Output
Parameter Definition
CONFIGURATION | 199 0
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5.1.10 Establishing Communications

Communications will commence when the EtherNet/IP network is correctly cabled and powered, the Master
(e.g. PLC) and Slave (EPack power controller) are configured with valid unique IP addresses and I/0O
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.

5.1.11 Data Formats

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

5.1.12 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.

5.1.13 Troubleshooting

No Communications:

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

® Checkthe '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.

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

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

e If possible, replace a faulty device with a duplicate and retest.
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5.2 MODBUS

Itis 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.

5.2.1 Overview
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.

5.2.2 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
A Y A
L4 4 v
R T R T R T
Modbus Modbus Modbus
Figure 5.35 Single Serial Link Multi Drop Serial Link
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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 net-
work must be set to a unique address, the available address range depending upon the network protocol.
As EPack supports only Modbus/TCP protocol and discrimination on the network is carried out using the IP
addresses of the connected instruments, the Modbus addresses of the devices are not used.

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.

e 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.

e The End of Transmission segment, (EQT) is a period of inactivity 3.5 times the single character transmis-
sion 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.

5.2.3 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 5.3.1 “Access to Full Resolution Floating Point and Timing Data” on page 53.
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5.2.4 Reading of Large Numbers
Large numbers being read over digital communications are scaled. For example, Setpoint can have the
maximum value of 99,999 and is read as nnn.nK or 100,000 = 100.0K and 1,000,000 = 1000.0K.

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

5.2.5 Wait Period

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

* If the master attempts to use an invalid address then no slave device will receive the message.
e For a message corrupted by interference, the transmitted CRC will not be the same as the internally cal-
culated 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.

5.2.6 Latency
The time taken for an EPack controller unitto process a message and startthe 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 500m:s.

5.2.7 Configuration Mode Parameters

To write parameters in this group, it is first necessary to set the ‘Access.IM’ parameter (Modbus 199 -
00C7},ex) 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.
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5.3 MODBUS ADVANCED TOPICS

5.3.1 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 10t of seconds or 10t 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.

5.3.2 Data Types Used In EPack Power Controller Units

e 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’, ‘Multi-
ply’, 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.

e 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 communica-
tions address and values used to set passwords, but not Process Variable and Setpoint related parame-
ters, 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.
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5.3.3 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). Itis 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.

5.3.4 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.

This format is used by most high level programming languages such as 'C' and BASIC, and many SCADA
and instrumentation systems allow numbers stored in this format to be decoded automatically. The format
is as follows:

BIT 31 30 23 22 0
Sign 27 21 92 223
20
{--- -EXPONENT--- -}{------ -- - == ------FRACTION----  ---- = - }

where value = (-1) Sign x 1.F x2 E-127

Note 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 operation are
beyond the scope of this manual.

The format used to transfer the IEEE number is as follows

Lower Modbus Address Higher Modbus Address

MSB LSB MSB LSB
Bits 31 - 24 Bits 16 - 23 Bits 15- 8 Bits 7- 0

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

Lower Modbus Address Higher Modbus Address
MSB LSB MSB LSB
3F 80 20 C5
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5.3.5 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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5.4 ETHERNET (MODBUS TCP)
5.4.1 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.

5.4.2 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 situa-
tion) 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.

5.4.3 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 .

5.4.4 Default Gateway

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

PREFERRED MASTER

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

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

The following instructions configure an Ethernet.
AUTOMATIC CONFIGURATION

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

MANUAL CONFIGURATION

To include a Host Nam

Nookwh =

e/Address within the iTools scan:-

the instrument in the ‘Host Name/ Address’ section
8. Click 'OK’ to confirm the new Host Name/IP Address you have

entered
9.
10.

panel settings

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

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

Registry Settings - iTools Configuration El

Product Key | Serial Parts TCPAP | Autharization | OFC Server Startup |

Configure TCP/IP ports for MODBUS over Ethemnet
Settings may be ovenidden by an Address Spacs File. Ses OPT Server Startup tab
Enabled | Cannection Type | Host Mame Remate Pork
cpower  MODBUS TCP 149.121,133.162 s02
Add. Remove Edit...

ok ) Cancel | Apply |

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

- e
|| Fle  Device  Explorer  View  Options  Window  Help
] = =] % ar X Q g .
NewFile OpenFile  Load Save Print Scan Add  Remove || Access | Views Help
[T) Graphical Wiring B Parameter Explorer [ Fieldbus 1/0 Gateway {d} Watch/Recipe | # OPC Scope = iTools Secure
f (#) 8 EPack192-168-255-3-502-1D255-EPac EEB EPack192-168-255-3-502-ID255-EPack - Parameter Explorer (Comms) (=% B =<=| i
-+ - =
[Name [Description T Addess| Value| Wired From a
# Hostname Hame of the device on the ik Jocal network 33 epk0ADDIZEDOCAT
‘ n ' & SRvname MBUS name 3118 BUS_Epack(140002800C45]
# Phiode IP configuration mode (static - chep) 3109 Fived (0) -
3 Browse | O find P Cunent IP of the instrument EilLl 192.166.255.3
2753 Comms A cSubNetMask Cunrent SubNet mask I 3115 255,255, 255.2
2 Hostname cDefaull_Gateway  Cunsnt Defaul Gatsway [P addiess 3118 192.166.0.1
£ IF_address IP address. 3102 192.166.255.3
2 SRVname # Subnet_Mask 1P addhess of the subnet mask 3103 255,255 255 2
0 IPMode # Defaul_Gateway  IP address of the default gateway 3104 192.168.0.1
arp MACTZ MAL addhess 1 3108 0
@ SubNetMask E MAC34 MAC address 2 3107 36038 E
MACSE MAC addtess 3 3108 17676
‘D cDefault_Gatenay 2 Timout Camms Timeoutin ms. IR 5000 B
@ IP_address Fallbackl Fallback 312 1
<2 Subnet_Mask B Fallback2 Fallback2 3113 0
0 Default_Gateway & EnTimeout Timeout Enable 3117 af oy -
@ MACL2 # LinkSpeed Speed o the etheme! fink. 3149 Auto Nego (0) -
EIP_Status Ethenet IP stack status 3153 Runing [3) +
G MAC EIF_TO_Status  Ethemnet IF Target to Originator status 3160 Unknaw [13) -
<0 MACSE EIP OT Status  EthemetIP Originator to T argst status 3161 Unknow [13] =
47 Timout EIP_MetworkStatus | Ethemet IP network. status 3158 MoConnect (1] =
< Fallbackl EIP_ModulsStatus  Ethernet IP madule status 3159 Run (2] *
@ Fallback2 EIF_cLink1Speed  Cunent speed of the ethemet ink on Fartl. 3154 100Mb (1) -
& EnTimeout EIF_cLinklMode  Cunent mode of the ethemet fink on Portl 3158 FullDuple (1] ~
! EIF_cLink2Speed  Cunent speed of the ethemet ink on FariZ. 3156 10Mb (0] - 4 -
“Q LinkSpesd EIP_cLink?Mode  Cunent mode of the sthemet link on Port2 3157 HalDuples (0] ~
<00 EIP _Status & TCFTimeout TCF Camms Timeaul in ms. 3150 4338
42 EIP_TO_Status TOBC n mbar TOB Ce b 2181 n 32
- - < [ L3

v

Level 2 (Engineer)

EPack v. 3.02

Figure 5.36 iTools - Ethernet Communications Parameter
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5.5 PROFINET

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

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

There are four stages to setting up a network:-

Physical Wiring Section 5.5.2

Setting up EPack controller units Section 5.5.4

Cyclic Data Exchange Section 5.5.15

Acyclic Data Exchange Section 5.5.17
WARNINGS:

1 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 Section 11.4.3. ‘Software upgrade.

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.

5.5.1 PROFINET Features (certification pending)

100Mbit, full duplex operation

Galvanically isolated bus electronics

Field pluggable option

Polled and Explicit I/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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5.5.2 PROFINET Wiring
PROFINET capability is provided by the RJ45 Ethernet port (Section 2.2.5).
The PROFINET portis 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 T00M).
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/RJ45/3MO0 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 1

Although CC-A requirements can be met by the use of ordinary Ethernet Switches (supporting the
VLANSs), 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 Re-
placement without Engineering Tool").

Note 2

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

Figure 5.37 PROFINET Wiring - Multiple controllers
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5.5.3 iTools Connection
Connect the EPack Controller to the PROFINET Configuration tool and to iTools (see example below).

SIMATIC 5TEP 7

conck MOXA iTools
, EDS-408 o
O 2 Q
I ". “u, *:',,.‘3% ‘.I
™

SIMATIC
57-1200

Figure 5.38 Configuration Tool Connections
5.5.4 Setting up the EPack Controller for Profinet

A PROFINET IO Device, in this case EPack, is generally commissioned by using a PROFINET configuration

tool (typically STEP 7 included in the SIEMENS TIA Portal). Figure 5.38 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.

5.5.5 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 Figure 5.39 (the MAC address is used initially by the DCP protocol for setting up the 'De-
vice Name').

Note:
EPack indicates that the ‘Device Name' is reset by displaying ‘No Device Name !".

No Device Na'mme !

IP: DCP
0.0.0.0
Mask:
0.0.0.0
v 4|~
Figure 5.39 EPack ‘Comms’ screen display ‘as-delivered’ (Device Name ="", IP Configuration = Null).
HA031414
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During the system set up, the PROFINET configuration tool first identifies the existing devices in the system
(by sending out a ‘DCPIdentity.req’), shown below in Figure 5.40. This example uses the © Siemens TIA
Portal / STEP 7 ('Update accessible devices' function).

= Eﬂ Intel(R) 82579LM Gigabit Network Connection 'ﬁ'i,
7 Update accessible devices
v [ plct [192.168.0.10]
~ | Accessible device [00-7B-01-C8-02-4F]
%| Online & diagnostics
» Eﬂ Intel(R} CentrinoiR) Advanced-N 6205 =]

Figure 5.40 Example of EPack (not yet commissioned) MAC address using DCP

The next step assigns the ‘IP Configuration’ and the ‘Device Name'. This operation can be performed by
clicking on the ‘Online & diagnostics’ as shown in Figure 5.41.

T4 Siemens - D:\invsdata\PROFINET\PLCtesticyclicTest1\cyclicTest1

Project Edit View Insert Online Options Tools Wndow Help
F (% B saveproject 5 E + B M E R § Goonline ¥ Gootfine 8o [M [ 2¢ H [}

Q0 ~ Diagnostics M ‘
-~ General Assign IP address
» [ig Online backups E‘ ~ Functions
» [ Traces g rr:ss » ——
» (i, Device proxydata g

Program info Resetto factory settings

E] Textlists
» [ Local modules
» [ Distributed li0 —
» [g§ common data

» [5]) Documentation settings

IPaddress: 0 .0 .0 .0
Subnetmask: 0 .0 .0 .0

Router address: 0 .0 .0 .0

» [ Langusges & resources

~ i Online access
Y Displayhide inerfaces
» [} COM <S> [RS232iPPI multi-master cable]
» [} COM<7> [R5232iPPI multi-master cable]
» [ COM[RS232/PFI multi-master cable]
» [ COM<3> [R5232iPPI multi-master cable]
» [} COM <> [RS232iPPI multi-master cable]
» [} COM<6> [R5232iPPI multi-master cable]
» [ Juniper Netwerk Connect Virual Adapter
+ [ Intel(R) 82579LM Gigabit Network Connection
£ Update accessible devices
» [ plc1 [192.168.0.10]
- [ Accessible device [00-7B-01-C8-02-4F]
% Online & diagnostics
» R Intel(R) Centrine(R) Advanced-N 6205 o

e e e

»
LEERERER)

Figure 5.41 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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5.5.6 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 Section 5.5.5).
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 Chapter 4)
Finally, the DCP protocol always stays active as it is a main part of PROFINET. This means that the nexttime

thatthe 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.

5.5.7 Setting up the IP configuration via iTools

The IP configuration can be changed through ‘iTools’, but this method is not recommended with PROFINET,
especially because the IO 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).

5.5.8 Device Name
The Device Name is used to identify a Device on a PROFINET node.

5.5.9 Device Name via the DCP protocol

The Device Name is written to the Device by the PROFINET configuration tool via the DCP protocol (see
section 5.5.4).

The length shall not exceed 240 characters, only the lower case characters are authorised to be used (see
Figure 5.42).

rThis field shall be coded as data type OctetString with 1 to 240 octets. The definition of‘
RFC 5890 and the following syntax applies:
— 1 or more labels, separated by [.]
— Total length is 1 to 240
— Label lengthis 1 to 63
— Labels consist of [a-z0-9-]
— Labels do not start with [-]
— Labels do not end with [-]

— The first label does not have the form “port-xyz” or “port-xyz-abcde” with a, b, ¢, d, e,
X, Yy, zZ=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 5.42 Device Name encoding (extract from the PROFINET Specification IEC 61158-6-10 & 4.3.1.4.15.2)

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).

HA031414
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5.5.10 Display of the Device Name on the EPack screen
The display of EPack allows the last eleven characters to be displayed (see Figure 5.43).

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 E.

epack.nbrl
IP: DCP
192.168.0.77

Mask:
255.255.255.0

Figure 5.43 Display of the Device Name on EPack (e.g. “epack.nbr1”).

5.5.11 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).

5.5.12 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.

5.5.13 Flash LED (also called “Flash Once")

The DCP service provides easy visual identification of a Device among a group of Devices.

Forthis, 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).

5.5.14 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 5.41.
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5.5.15 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/0O 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/0 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.

5.5.16 Configuring the Cyclic (IO Data) Data Exchange
During the PROFINET commissioning, the principle is to 'plug' the first module (representing the "Input 1/0
Gateway") into the slot 1 and the second one (representing the "Output I/O Gateway") into the slot 2 (at this
stage, it is assumed that the 'Device Name' and the 'IP Configuration' has already been set up).
This operation is performed with the PROFINET configuration tool based on the GSDML file (e.g. with the
TIA Portal/STEP 7, see Figure 5.44 and Figure 5.45 below).

T Siemens - D:\invsdata\PROFINET\PLCtest\cyclicTest2\cyclicTest2

Project Edit View Insert Online  Cptions |[Tools Window Help

] 3 (% L] saveproject S M =) Y Semings e ¥ Gooffl
J Support packages
JWI Manage general station description files (G5D)
Start Autormation License Manager

ot HAHE .
— 0 Q ﬂ Show reference text !:J
~ [] cyclicTest2 Ll Glabal libraries 4

BEE add now davica '_I

Figure 5.44 Loading the EPack GSDML file into STEP7
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Figure 5.45 below shows "Drag and Drop" of the Input and Output Modules (Input and Output I/O Gateway
image) respectively into Slot 1 and Slot 2 of EPack.

T4 Siemens - DiinvsdatalPROFINET\PLCtesticyclicTest2\cyclicTest2

Project Edit View Insert Online  Options  Tools

Devices

Window  Help

Totally Integrated Automation
P

QO

v ] cyclicTest2
B Add new device
By Devices & networks

» [ PLC data types

» (&g online backups

Figure 5.45 "Drag and Drop" I/0O Modules

(55 (%l seveproject 5 Y 15 2 X We (s G MG E R Y coonline & Goofine | fp NI ¥ | [1] ORTAL
. P p ACDCR D PR 00): P e

|+ Topology view [, Network view [[} Device view || Options (]

H nane [ - y 3

i [epock EIEIERCECT =i | [ Device overview dig

¥ [ Module Rack |slot  |1address |Qaddress|.. | | catalog §

B v epack o o B | I |13

» Interfoce o ox1 | & Fiter 5

, Fieldbus Input /0 Gateway 1 0 1 68131 ~| s G Head modute &

H G mlzlin s iz + (@i Module

Ml Fieldbus Input li0 Gateway %]

IR Progrm blocks / I {Ficidbus Output 10 Gatewa: °
[ Technology objects E
= A a
Extemal source files - | z

- s

» [ Watch and force tables |- =
B

=

Once this has been completed, compile the configuration and download it to the 10 Controller (PLC). The
cyclic exchanges will then start with the 10 Device, so with EPack (see Figure 5.46 below).

icTest2\cyclicTest2

EX ek

cyclicTest2

Tools

Window Help
F G B R coonine

- e
ad to device

Downlo

*

ing

P |epack

Figure 5.46 The compiled configuration is downloaded to EPack

Note:

The IO cycle can be adjusted to 16 ms (by default) up to 512 ms.
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5.5.17 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.

5.5.18 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 "AP|
e "The Slot and Subslot
e |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 ]

10.Lgcl0.LA
10Type

170 Type
21038 (522EH)
21038 (522EH)

Close

Figure 5.47 Parameter Access using the Graphical Wiring Editor
From this address, use the following conversion to get the PROFINET way of addressing a parameter:
e "The APl is always 0 (Zero)
* "The Slotis always 1 (One)
* "The Subslotis always 1 (One)
* "The Index will be the Modbus-address you found previously in iTools

5.5.19 Constraints on the Parameters

The parameter in acyclic-mode follows the same limitation as the parameters in the Fieldbus I/O gateway:
16 bits length and they follow the same scaling, see section 5.5.15.

5.5.20 Data Formats

Data is returned as 'scaled integers', such that 999.9 is returned or sent as 9999; 12.34 is encoded as 1234.
The control program in the PROFINET master must convert the numbers into floating point values if
required.

HA031414
Page 66 Issue 6 May 16



EPACK POWER CONTROLLER : USER GUIDE

5.5.21 The GSD File

The PROFINET GSDML (General Stations Description) file for EPack controller has the generic name GSDML-
V[GsdVersion?]-Eurotherm-EPack-[dateOfCreation].xml and is available from your supplier, or electronically
by going to Web site www.eurotherm.co.uk.

It will also be available where the upgrade tool has been installed (for example, in C:\Program Files
(xB6)\EPack_Vi.##).

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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5.5.22 Alarm Notification

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

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)

o9)
=

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

Q0| Nl O~ Gl | W[ N = O

Reserved for PLU

O

Over Voltage Indication

—_
o

Under Voltage Indication

—_
—_

Pre-Temperature Indication

—_
N

Over Current Indication

—
w

Reserved

N
N

Analogue IP Over Current Indication

-
ul

External Input Indication

Alarm Status Word 2 (MSB)

Alarm Origin

Closed Loop Indication

Transfer Active

Limitation Active

Reserved for PLM

Reserved

Any bit in Global Status 0

Any bit in Global Status 1

Any bit in Global Status 2

Any bit in Global Status 3

.15

Reserved
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5.5.23 Web Service

EPack integrates a Web Server which provides the display of a single Webpage summarising the PROFINET
parameters of the device (type the IP address in the URL field of the Web Browser, e.g. http://192.168.0.33).

This Webpage also provides the content of the Input and Output I/O Data (EPack “Fieldbus 10 Gateway"),
which corresponds to the Slot 1 and Slot 2 content (see Figure 5.48).

This can be useful for maintenance purposes by using a Web Browser interface.

FEurotherm by Schneider Electric
EPack PROFINET

58.0.33
Vendor ID 28
Software Revision

Output Data used on 32
Input Data used on 64 Bytes

Alarm Status

Alarm ID

10 Data - Output Slot content

IO Data - Input Slot content

Figure 5.48 Webpage supplied by EPack
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6 CONFIGURATION FROM THE FRONT PANEL

At power up or after quitting the Quickcode menu, the unit initialises and then enters the summary page
(Figure 6.49) showing the real-time values of the two parameters selected in Instrument Display
configuration ().

VN.NN = software
revision level

<D

Return key

<

Enter key

Figure 6.49 Initialisation screens

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

6.1 MENU PAGES

Operating the return key opens the first page of the menu, the content of which depends on the current ac-
cess level and on the number of options enabled.

The description below assumes ‘Configuration’ level access.

M

Section 6.1.1
Section 6.1.2
Section 6.1.3
Section 6.1.4
Alm Relay Section 6.1.5
Info Section 6.1.6
Access Section 6.1.7
Alarms Section 6.1.8

Figure 6.50 Menu options
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6.1.1 Comms menu
This allows the following communications parameters to be viewed or configured.

Select 'Fixed' or
DHCP

IP: Fixed

AEREVARER

Mask:

255.255.255.0 IP

address

111.112.113.1

Enter
IP address

IPMode
IP address
SubNetMask

Link Speed
TCPTimeout
TCPCounter
TCP_OPEN

SubNetMask

255.255.255.0 Enter
SubNet
mask

Link
Select from:
Speed 'AutoNego’,
100Mb, 100 Mb
Half duplex,
AutoNego 10 Mb, 10Mb

Half duplex.

Enter
TCP
Timeout
value

Figure 6.51 Comms menu

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

IP Mode Allows the userto select 'Fixed’ or 'DHCP’ as the IP address source. If ‘Fixed'is selected,
then the Address and Subnet Mask can be edited in the following fields. It must be en-
sured that the address is unique to the network. If DHCP 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.

HA031414
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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 cur-
rent IP address.

Example: To set an IP address of 111.112.113.1, use the up and down arrow pushbut-
tons to set the first section of the address to 111. Use the enter key, and then the up
and down pushbuttons to set the second section to 112. Use the enter key, and then
the up and down pushbuttons to set the third section to 113. Use the enter key, and
then the up and down pushbuttons to set the fourth section to 1 (not 01 or 001). Use
the Enter key to quit Edit mode. If any section is already as required, it can be skipped
by using the Enter key.

Set the subNet mask as described above for the IP address.

Select the required link type and speed.

Is used to set the timeout period, (measured in milliseconds) that is used to close any
open TCP connections not being used by the master, which originally opened the con-
nection.

Adjust in Configuration mode. The default value is 5000 ms.
TCPCounter records and displays 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 displays the quantity of live, open connections.

Note... For details about subnet masks, see (iTools wiring).
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6.1.2 Config menu

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

Enternominal
values

Mode Select
firing
mode

BurstVar

Vline Nomin. &=

| Nominal =

Firing Mode e

S=0
Select
Yes or No

Ana_in type =

Soft Start —

Soft Stop —

PLF Adjust R S0 Select
analogue
input type

S0
Select
number of
cycles
Select Select number of
Yes or No cycles
Figure 6.52 Config menu
Vline Nominal Line voltage nominal value (Line to neutral)
| Nominal Nominal current supplied to the load
Firing Mode Firing Mode. Allows the firing mode to be selected as Burts Var, Burst Fix, Logic, Phase
Angle (PA) or Intelligent half cycle (IHC). See for more details.
SP Op 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).
Ana_in type Select the Analogue Input type as 0to 10V, Tto 5V, 2to 10V, 0 to 5V, 0 to 20mA,4 to
20mA.
Soft Start For Burst Firing only, this is the soft start duration, in supply voltage cycles, applying a

phase angle ramp at the beginning of each on period. See for more details.
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Soft Stop In Burst Firing, the soft stop duration, in supply voltage cycles, applying a phase angle
ramp at the end of each on period. See for more details.

PLF Adjust R When the process has achieved a steady state condition the operator must set the PL-
FAdjustReq. 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 ‘PLF-
Adjusted’ is set. The measurement fails if the load voltage (V) is below 30% of VNominal
or if the current (1) is below 30% of INominal. The input is edge sensitive, so if the re-
quest is made from external wiring, and the input remains permanently at a high level,
only the first 0 to Tedge is taken into account.

PLF Adjusted A successful load impedance measurement has been made (see PLF Adjust R above).
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6.1.3 Meas menu

This menu allows the user to view a number of measured valuesin real time. Forfurther details, see ‘Network
Meas Menu’ ().

Supply voltage
frequency

Frequency

Supply voltage Load RMS voltage

Load RMS current

0000

True power measurement in Burst Firing and over
the modulation period in Phase Angle firing.

True network
power

Apparent power
measurement

Power factor

Figure 6.53 Meas menu
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6.1.4 Strat menu

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

Ana_In PV
Control SP
Control Out.
PA Limit

Mod Output
Firing Enabl.
Control Stat

Ana_In PV

Control SP
Control Out.
PA Limit

Mod Output

Firing Eabl.
Control Stat
0

Control
SP

Control
Output

Figure 6.54 Strat menu

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. ().

The Setpoint to control at, as a percentage of Nominal PV. ().
The instantaneous control output demand in percent. ().

Phase angle limit. This is a phase angle reduction output demand used in Burst Firing.
If lower than 100% the power module delivers a burst of phase angle firing. Used, typ-
ically, to perform threshold current limiting in Burst Firing. ().

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.
()-

Enables/disables firing. Must be wired to a non-zero value to enable firing. ().
Indicates the current operating state of the controller:

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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6.1.5 Alarm Relay menu

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

S
Thyr SC =
Volt Dips &
req Fault D
S
Under Volt =
Over Volt =
S
S
Ana_ln Over. @ For each alarm selected choose
Closediop S0 ‘Yes' if it is to operate the relay.
Otherwise, select ‘No'.
PV Transfer )
Limitation &
S

Extern In

Figure 6.55 Alm relay menu

HA031414
Issue 6 May 16 Page 77



EPACK POWER CONTROLLER: USER GUIDE

6.1.6 Info menu

This display gives read only information about the unit.

Serial
Num

PL1234567890

Serial Num
SW version

Passcodel
Passcode2

Passcode

1234

Figure 6.56 Info menu
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6.1.7 Access menu

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

Select access
level required

Select correct
pass code for
selected access
level

Edit Config
level code
Goto
Config Code
Engineer Co.
Quick Code
Edit Quick Edit Engineer
i vel codle
access
OEM Entry code
¢
Enter OEM
security access
code - see
“Access to
OEM security”
on page 80
Figure 6.57 Access menu
Goto Allows access level to be selected.
Pass Code Allows the user to enter the code for the access level required.
Config Code Allows the user to edit the Configuration access level code
Engineer Code Allows the user to edit the Engineer access level code
Quick Code Allows the user to edit the Quick code access code
OEM Entry’ 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 80).

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. Enterthe 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

Enter OEM
security
code to

No OEM security access
access
Menu .
[Menu  [& E: B Select
OEM Entry Yes to activate
No to Deactivate
OEM Enable OEM security
function
OEM security access
granted
Use to
Edit OEM
security
access
code
Figure 6.58 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.

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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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).

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'.

5. The Access menu item returns and will have two additional menu options: OEM Enable and OEM Pass.
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6.1.8 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

Miss Mains acknowledge alarms

Thyr SC - -
| 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
ACK?

Figure 6.59 Alarms menu
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7 CONFIGURATION USING ITOOLS

7.1 INTRODUCTION

Note: Section 7 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.

Section 7 details how to connect using iTools and gives details of the features available from this instrument.

7.2 OVERVIEW

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

Access
Alarm
Comms
Control
Counter
Energy
Fault Detection
Firing o/p
/O
Instrument
IP Monitor

Section 7.3
Section 7.4
Section 7.5
Section 7.6
Section 7.7
Section 7.8
Section 7.9
Section 7.10
Section 7.11
Section 7.12
Section 7.13

ECE

Lgc2

Lgc8

Math2

Modulator
Network

QCode

Setpoint provider
Timer

Totaliser

User values

5 {27 Access
b 2 Alarm

b {2 Comms
b 21 Control
b {27 Counter
b 23 Energy
> -0 Faultdet
»(£7 FiringOP
310

b 27 Instrument
b 2 IPMenitor
b 23 Lgc2

b 23 Lgcd

> -0 Math2

b {27 Modultr
b {2 Metwork
» -0 QCode
b 27 SetProv
b 2 Timer

b 27 Total

b 27 Usrval

b 23 Diag

Figure 7.60 : iTools tree

Section 7.14
Section 7.15
Section 7.16
Section 7.17
Section 7.18
Section 7.19
Section 7.20
Section 7.21
Section 7.22
Section 7.23

Notes:

1.

Currentrating, limitation, transfer control, power control, energy counter and the graphical wiring

editor (GWE) are chargeable options. iTools secure can be used to upgrade units.

2. 32A units are set on 16A and 63A unit are on 40A by default.
100A units are set on 80A by default

3.

HA031414
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7.3 ACCESS MENU

The Access menu allows the user to set the operating level (Operator, Engineer, Configuration or
QuickStart) and define the access codes for these levels. 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 preventiTools from fully communicating with the instru-
ment, preventing specific parameters and their associated values from being copied or over written during
iTools clone export/import.

In addition, when the OEM security feature is enabled, iTools has restricted access to Modbus addresses be-
tween 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.

B EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Access) =N E=R ==
- = - | A Configuration [2] =
| M ame | Description | Address| Yalue| Wired From | ] pe[atgr [|:|]
& Goto Gota 3080 Configuration [2] = .
& Passcode Pazscode Request 3051 0 Erlg""leer [1 ]
& EnginesiPassce Engineer Code 3082 2| ™ o [T
A ConfigwationPa Configuriation Code 3053 3 Lor Ihl:"'"':'t"'lrl l = l
& QuickStartPasst Quick Start Code 3054 4 u uicks tark [3]
# UpgPass Paszcode to switch do upgre 3061 a
OEMEntry OEM secuiity pazscode entry 157 200
& OEMEnable  Enable OEM security 198 Nem -]
# DEMPassword | DEM Password 084 m | B Mo (0] -
Access - 11 parameters

Figure 7.61 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 feature.
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 parameters (and menus on the instruments front
panel). (The OEMEntry 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.
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OEMEnable OEM security parameter used to switch OEM security feature On (enable) or Off (dis-
able).
This parameter is stored in non-volatile memory. The default value is Off (disable), after
an initial Quickcode start.

OEMPassword OEM security password parameter allows the user to edit the access code (to any value
between 0001 and 9999).
This parameter is stored in non-volatile memory. If the OEMPassword parameter value
is updatedi.e. a new passcode entered the OEMEnable and OEMPassword parameters
(and menus) disappear.

Note: The default value is set to 200 after a Quickcode start.

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

HA031414
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7.4 ALARM CONFIGURATION

Main

AlarmDis
AlmDet

AlmSig

AlmLat

AlmAck

AlmStop

AlmRelay

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

Main | AlmDiz | AlmDet AlmSig | AlmLat | Almack | AlmStop | AlmBelay

| Wame | Description | Address| Y alus |
& Exterrin External dlam Input 3325

Alarm_Main - 1 parameter

Figure 7.62 Alarm configuration

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

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

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

Signals that the alarm has occurred and is possibly latched by the Alarm Latch settings.
If the user wishes to assign an alarm to, for example, a relay then it is the appropriate
AlmSig parameter that should be wired. 0 = Not Latched; 1 = Latched.

The alarm can be configured as latching or non-latching, the latched state being shown
in the Alarm Signal (AlmSig) register. 0 = Non-Latching; 1 = Latching.

Allows the alarm to be acknowledged. When an alarm is acknowledged, its related sig-
nalling (AlmSig) parameter is cleared. If the alarm is still active (as shown by the detec-
tion (AlmDet) parameter) then the alarm cannot be acknowledged. The acknowledge
parameters automatically clear after being written.

0 = Do not acknowledge; 1 = Acknowledge.

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

0 = Do not stop; 1 = Stop.

This allows the listed alarm to operate and de-energise the alarm relay when set to ac-
tive. No (0) = Inactive; Yes (1) = Active.

(When utilising AlmRelay function ensure FaultDet/CustomAlarm parameter remains
wired to 10.Relay/PV).
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7.5 COMMUNICATIONS CONFIGURATION

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

B EPack 192-168-255-3-502-1D255-EPack - Parameter Explorer (Comms) o | = || &2 | Fred 0
v v | + =

| [Name | Description | Address | Walue| Wwired From | —/'

# Hostname | Mame ofthe device on 313

# SRvname | MBUS name 3118 _Epack[000000000000]

# |Ftode IP configuration mode [ 3109 DHCF (1) ~
|IPStatus Status of the IP addres: 3111 1
P Current IP of the instrum 3114 0.0.0.0
cSubMethas Current SubMet mask I 3115 0.0.0.0
cDefault_Gal Current Default Gatewa, 3116 0000
Freftdaster | Preferred Master IPadi 3105 192.168.0.1
Address Adresse Comms 31m 2585
IF_address IF address. oz 192.168.0.20
Subnet_kas IF address of the subne 3103 260 266 2650
Default_Gate IF address of the defau 3104 192.168.0.1
hACT2 Adresse MACT 3106 i}
hAC3 Adresse MAC 2 o7 0
MACEE AdresseMAC 3108 0
Tirnout Comms Timeoutinms., 3110 5000 3 0Fff (0]
Fallback!l  Fallbackl 3z 1 EPEd
Fallback? | Fallback? 3113 n—/—//—/" 110n (1)
EnTimeout | TimeoutEnable anz Sans (0) ~.
Frotocol Frotocole Comms 31004busTCR and EIF (1) ~ : -
[Ogateway |10 Gateway Access 4744 29977777 ! Auto Nego (0]

# LinkSpeed Speed ofthe ethemetli 3149 Auto Nego (0) ~ 100 Mb (1)
EIF_Status  Ethemet P stack status 3153 Mot Started () - — 100 Mb H/d (2]
EIP_TO_Stal Ethernet IP Targetto Ot 31600 DataExchange (0 ~ 10 Mb[3)
EIF_OT_Stal Ethernet IP Originatorty 3161 DataExchange (0) - 10MbH/d[4)
EIP_Metwark Ethernet IP network stal - 3158 MNalP (0 -
EIP_Module! Ethernet IP module stat 3159 MoPower (0) =
EIP_cLink13 Current speed ofthe ettt 3154 10 kb 0y =
EIP_cLink1M Current mode ofthe eth 3155 HalfDuplex (0) ~
EIP_cLink2s Currentspeed ofthe ettt 3156 10 kb [0y =
EIP_cLink2h Current mode ofthe eth 3157 HalfDuplex (0] ~
TCPTimeout TCF Cormms Tirmeoutii 3150 5000
TCPCounter| TCP Counter 3151 0
TCP_Open | TCP Mumber Open Col - 3152 0

Comms - 34 parameters

Host name

SRV name
IP Mode

IP Status
P

cSubnetMask

Figure 7.63 iTools comms page

The name of the device on the link-local network.

For convenience, the device can declare itself on the pseudo-domain .local. If the host-

name of the device is changed, it must be ensured that the name is unique on the net-

work. 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.

MBUS name. The name of the device, as shown by iTools

The IP configuration mode of the instrument.

0: Static. The IP parameters are taken from the parameter IPaddr, SubNetMark and
NetGateway.

1: DHCP.The IP address of the instrument is automatically assigned by an external
DHCP server. If the instrument fails to acquire an IP address, the auto IP mech-
anism assigns an IP to the instrumentin the range 169.254.xxx.xxx with subnet
mask 255.255.0.0.

This (hidden) parameter describes the current status of the IP address of the instrument.

This is the current IP address of the device which may be different from the configured

IP address.

The current subnet mask associated with 'IP" above.
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‘cDefault Gateway
Pref Master
Address

IP address
Subnet Mask
Default Gateway
MAC12

MAC34

MAC56
Timeout

Fallback1

Fallback2
En Timeout

Protocol

O gateway
Link Speed

EIP_Status

EIP_TO_Status

EIP_OT_Status

The current default gateway associated with ‘IP" above.
The IP address of the preferred host.

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

The configured IP address of the device

The subnet mask associated with ‘IP address’ above.

The default gateway associated with ‘IP address’ above.
First two Bytes of the MAC Address 11-22-33-44-55-66
Second two Bytes of the MAC Address 11-22- 33-44-55-66
Third two Bytes of the MAC Address 11-22-33-44- 55-66

Comms timeout value in ms. If no usercomms request arrives within the time specified
in this parameter, the Fallback values will change.

Setto 1 when a communication timeout has not occurred; set to zero if a timeout oc-
curs.

Inverse value of the Fallback1 parameter.

If setto ON (1), the timeout of the comms requests will be monitored. The outputs Fall-
back1 and Fallback2 will be adjusted accordingly.

0 =Off. 1=0n

Main communication protocol to access the instrument over Ethernet comms.
0 = Modbus TCP

1 = Ethernet IP

IP address of IO gateway.

Select a link speed from Auto negotiate, 100MB, 1T00MB half duplex, 10 MB or
10MB 1/2 duplex.

Displays the EtherNet/IP stack status, using one of the following values:

0: EtherNet/IP stack not started 2: EtherNet/IP stack Standby
1: EtherNet/IP stack ready 3: EtherNet/IP stack Running

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

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

: Data Correctly Exchanged

: Connection In progress

: Connection Timeout

: Connection Timeout

: Unknown MAC Address

: Consumption Timeout

: Connection Closed by Forward Close

o~ WN— O

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

0: Data Correctly Exchanged

: Connection In progress

: Connection Timeout

: Connection Timeout

: Unknown MAC Address

: Consumption Timeout

: 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

o WN —
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EIP_NetworkStatus

EIP_ModuleStatus

EIP_cLink1Speed
EIP_clink1Mode
EIP_cLink2Speed
EIP_clink2Mode

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

0: No Power or No IP 3: Time Out on Connection
1: No connection Enabled Unit is On-line One or more connection Timeout
(IP address configured) but No 4: Fatal error
connection enabled Unitis in Fatal error (like duplicate
2: Connection established 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:

0: No power on the device 3: Recoverable Fault
1: Unit not configured An incorrect or inconsistent
Unit not configured or Scanner in Idle configuration would be considered
mode a minor fault
2: Controlled by a scanner in Run state 4: Major Fault
Controlled by a scanner in Run state Major fault (Exception state, fatal
error etc.)

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.

TCPTimeout Timeout used to close an open TCP connection, which are not being used by Master
that originally opened it - adjust in configuration mode.
Default value is 5000 ms.

TCPCounter 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 TCP Open is the quantity of live, open connections.

HA031414
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7.6 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 7.64, below, gives an overview of the menu,
which is described in the following sections:

7.6.1  Setup 7.6.7  AlmSig (Alarm Signalling)
7.6.2  Main 7.6.8  AlmLat (Alarm latching)
7.6.3  Limit 7.6.9  AlmAck (Alarm Acknowledgement)
7.6.4  Diag (Diagnostics) 7.6.10 AlmStop (Stop firing on alarm)
7.6.5  AlmDis (Alarm disable) 7.6.11  AlmRelay, Control Alarm Relay
7.6.6  AlmDet (Alarm detection)

£ EPack.192-168-111-10-502-1D255-EPack - Parameter Explorer ... [= |[B][X]

=
Setup | Main || Limit | Diag | AlmDis | AlmDet | &lmSia | AlmLat | Almdck | AlmStop | AlmFelay
| Name | Deseription | Address| Walue| wired From

A& Standby Put contraller inta standby 1056] Mo 0]~ ]

& NominalPy Mominal P of thiz phaze of { 1057 52900.00

A EnLimit Enable Threshold Linit 1058 Ma (0] =

& TransterEn Enable Transfer [Froportiona 1059 Mo (0] =

& FFType Defines the type of Feed Fon 1060 Qf (o) =

& BleedScale Bleed Back Scalar 1063 10,00

Control.Setup - 8 parameters

Figure 7.64 Control menu overview
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7.6.1 Control setup menu
This contains parameters for setting the type of control to be performed.

PARAMETERS
Standby

Nominal PV

En Limit

Transfer En

FF Type

FF Gain

FF Offset

Bleed Scale

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

| Name | Deseription | Address| Walue|
& Standby Put comtraller into standby 1056] No (0] -] u rrung (2
A NominalP/ Mominal PV of thiz phaze of | 1057 52900.00 1 k
& EnLimit Enahble Threshald Lirmit 1088 Ma[d) - 2
A TransterEn Enable Transfer [Froportiona 1059 Mo (0] = ' 3
& FFTupe Defines the type of Feed Faon 1080 aff o) =
& BleedScale Bleed Back Scalar 1063 10,00
Control. Setup - 8 parameters

Figure 7.65 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 ex-
pected for V? (usually VLoadNominal?).

Used to enable/disable threshold limit.

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. Timmed by the
control loop based on the Main PV and setpoint.

FFOnly (2). The feedforward value is the output from the controller. Open loop control
may be configured by this means.

The entered gain value is applied to the Feedforward input.

The entered value is applied to the Feedforward input after the Gain value has been ap-
plied to it.

Internal parameter for use by service personnel
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7.6.2 Control Main menu
This menu contains all the parameters associated with the Main control loop.

# EPack.192-168-111-110-502-1D255-EPack - Parameter Explorer (Control.Main) M=E3
=
| Hame | Description | Address| Value| Wired From |
P The main Py of the comtrallzl 1064 0.00 Hetwark Measz Vg
& 5P Main SP to control at 1065 0.00 SetProw.wWorkingSP
AT Integral time of the main loop 1063 3.20
Control.Main - 5 parameters

Figure 7.66 Control ‘Main’ menu

PARAMETERS

PV Displays the main Controller Process Variable (PV). Wired to the measurement which it
is to be controlled. For example, to perform V2 control. Vsq should be wired to this (PV)
parameter and Nominal PV configured appropriately.

SP The Setpoint to control at, as a percentage of Nominal PV (the upper range of the loop
in engineering units). For example, if Vsq = 193600, and SP is set to 20%, the controller
attempts to regulate at 193600 x 20/100 = 38720.

Trans PV Transfer PV. This is the PV measurement for transfer. For example, if a V2 to 12 transfer
is required, the Vsq should be wired to MainPV and Isq to TransferPV. Appears only if
Trans Enable (section 7.6.1) is set to ‘Yes'.

Trans SP The span of operation for transfer. Appears only if Trans Enable (section 7.6.1) is set to
Yes'.
Tl Allows the user to define an integral time for the main Pl control loop.

7.6.3 Control limit configuration
This area configures parameters relating to the limit control loop.

§ EPack.192-168-111-10-502-ID255-FPack - Parameter Explorer .. = |[B]fX]
=

& -
Setup | Main | Lirnit | Diag || AlmDiz || AlmDet | AlmSig || AlmLat || Almack || AlmStop

| Name | Description | Address| Valus|
& P Threshold Limit P41 1069 0.00
& P2 Threshold Limit F42 1070 0.00
& P3 Threshold Limit P43 1071 0.00
& 5P Threshald limit setpaint 1 1072 0.00
& 5P2 Threshold limit zetpoint 2 1073 0.00
& 5P3 Threshiald limit setpaint 3 1074 0.00
& Tl Integral ime of the limit loop 1075 1.00
Control.Limit - 7 parameters

Figure 7.67 Control limit menu

PARAMETERS
PV1 to PV3 Threshold 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 (section 7.6.1).
SP1 to SP3 The setpoint for limit loops 1 to 3 respectively.
Tl The integration time for the limit Pl control loop. The default value is firing mode de-
pendent.
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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7.6.4 Control diagnostic menu

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

L MainP0) -]

[ Name | Description | Address| Walue| j 1 ainPy (0]
Status Status of the controller 1078| b ainF (0] = i Transfr (1)
Output Dutput of the controller 1077 0o Limit1 [4]
FaOP Phase angle output for Pé e 1078 100.00 LmiZ g

Control.Diag - 3 parameters

Figure 7.68 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
Transfr The transfer input us being used as the input to the control strategy.
Limit1(2)(3) Control limiting is currently active using limit PV1(2)(3) and limit SP 1(2)(3).
Output The current output demand in percent. Normally wired to Modulator.In or FiringOP.In

PAOP Applies only to Burst Firing control modes. If this parameter is wired to Firing.limitln, the
power module will deliver bursts of phase angle firing depending both on the Main Set-
point and on the Limit Setpoint.

7.6.5 Control Alarm disable menu
Allows each alarm of the control block to be disabled, individually.

EPack.192-168-111-10-502-1D255-EPack - Parameter Explorer ... [= |[B]X]
-4
| Name | Deseription | Address| Value|
# ClosedLoop Process alarm: Closed loop b 1079( Enabls [0] ]
& PyTransier Indication alarm: P4 transfer 1080 Enable (0] =
A Liritation |ndication alarm: Limitation 1081 Enahble (0] =

Control AlmDiz - 3 parameters

Figure 7.69 Alarm disable page

PARAMETERS
Closed Loop Select Enable (0) or Disable (1) for loop break alarm.
PV Transfer As for Closed Loop, but for the ‘Transfer active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.
HA031414
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7.6.6 Control Alarm detection parameters
Indicates whether each alarm has been detected and whether or not it is currently active.

PARAMETERS

Closed Loop
PV Transfer
Limitation

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

[ Name | Description | Address| Yalue|
ClozedLoop Frocess alam detection staty 1082 Inactive (0] *
P Transfer Indication alarm detection st 1083 Inactive (0] -
Lirnitation Indication alarm detection st 1084 Inactive (0] ~

Control.AlmDet - 3 parameters

Figure 7.70 Control Alarm detection page

Displays whether or not the closed loop alarm is currently active.
As for Closed Loop, but for the ‘Transfer Active’ alarm.
As for Closed Loop, but for the ‘Control limit active’ alarm.

7.6.7 Control Alarm signalling parameters

Signals that an alarm has occurred and has been latched (if so configured in ‘Alarm Latch’ (section 7.6.8). 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 .. [= |[B][X]
=

| Name | Description | Address| Yalus |
ClozedLoop Procesz alarm signalling =tat 1085] HotLatched [0] - |
P Tranzfer Indication alarm sigralling stz 1086 MHotLatched [0) =
Limitation |ndization alarm signalling =tz 1087 MotLatched [0] -

Control AlmSig - 3 parameters

Figure 7.71 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.
HA031414
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7.6.8 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]
=

| Name | Deseription | Address| Walue|
# ClosedLoop Frocess alamm latch: Closed | 1088 WoLatch (0] =
A PyTransfer Indication alarm latch: P tra 1089 MoLatch (0] -
& Limitation |ndication alarm lateh: Limitat 1080 MoLatch (0] =

Control. AlmLat - 3 parameters

Figure 7.72 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.

7.6.9 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-FPack - Parameter Explorer .. [= |[B][]
=

| Name | Description | Address| Walus|
# ClosedLoop Process alam ack: Closed lo 1091] Wodck [0] =]
& PyTransfer Indication alarm ack: P tran 1092 Modck (0] =
& Limitation Indication alarm ack: Limitatic 1093 Modck (0] =

Control AlmAck - 3 parameters

Figure 7.73 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.
HA031414
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7.6.10 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][X]
e
| Name | Description | Address| Yalus |
& ClosedLoop Process alarm stop: Clozed Id 1094] MaoStop (0] -]
P Tranzfer Indication alarm stop: FY trar 1095 MaStop (0] =
Limitation |ndization alarm stop: Limitat 1096 MoStop (0] =
Control AlmStop - 3 parameters
Figure 7.74 iTools Control Alarm Stop page
PARAMETERS
Closed Loop Shows whether the closed loop alarm has been configured to disable firing or not.
PV Transfer As for Closed Loop, but for the "Transfer Active’ alarm.
Limitation As for Closed Loop, but for the ‘Control limit active’ alarm.

7.6.11 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

|O.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 7.75 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.
HA031414
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7.7 COUNTER CONFIGURATION

The counter output is a 32-bit integer the value of which is recalculated every sample period. When a clock
state change from 0 (false) to 1 (true) is detected the counter value is incremented if the count direction is
‘up’ or decremented if the direction is ‘'down’.

At reset, the counter value is set to 0 for count up counters or to the ‘Target’ value for count down counters.

7 N

B8 EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Counter) o)==
= | @@ i
"

| Name | Description | Address Value| Wired From |
& Enable Enable the Counter 2570 No(0) ~
& Direction Direction of Count 2571 Up(0) ~

RippleCarry Ripple Carry Enable Output 2572 Off (0)

OverFlow Overflow Flag 2573 No (0) ~
& Clock Clock Input 2574 0
& Taget Counter Target 2575 9999

Count Count Value 2576 0
& Reset Counter Reset 2577 No(0) ~
& CleaiOveiflow | Clear OverFlow Flag 2578 No(0) ~
il'.‘:mlem - 9 parameters o

Figure 7.76 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)

HA031414

Issue 6 May 16 Page 97



EPACK POWER CONTROLLER: USER GUIDE

7.7.1 Cascading counters

As implied above, it is possible to ‘wire’ counters in cascade mode. Details for an ‘'up’ counter are shown in

figure 7.77. Down counter configuration is similar.

Clock >\

Counts clock rising edges Counts the number of
Clock times Counter 1 target
is exceeded
Enable Count 1 Clock
(high= enabled)
Direction Ripple/carry 1 Enable Count 2
Counter 1 o ]
Target Overflow 1 Direction Ripple/carry >
Counter 2
Reset Target Overflow
(high= reset values)
> Reset
Clear Overflow
Clear Overflow
Clear Overflow
(High = Clear overflow flag) Clear Overflow>
Clock
1 2 3 4 5 6 7 8 9 10 1" 12
Count 1
4 4
(Target = 4) 3 3
2

1 1

Ripple/Carry 1

Overflow 1 |

Count 2 5

Figure 7.77 Cascading up counters

To further
counters
Clock |Count 2 |Count1

0 0 0
1 0 1
2 0 2
3 0 3
4 0 4
5 1 0
6 1 1
7 1 2
8 1 3
9 1 4
10 2 0
11 2 1
12 2 2

Note: Counter 2 above counts the number of times that Counter 1 target is exceeded. By permanent-
ly 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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7.8 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]

| Mame | Description | Address| Walue| 100%W/h (2]
UszrEnergylnit | Unit of the energy 3254 wh(l] - Kk [3]
# Input Input to totalize 3252 0.00 10 kMh [4]
f Heset Set the usr counter back to z 3253 Ma (0] = LD\‘E"E“‘B% ]
& Hald Hald the output of the counte 3251 Na (0] = e M\er o v
U zrE nergy U zer resetable energy 3250 0.00
& ButoScaleUnits | Autoscale the unit of the ene 3255 ez (1] =

Energy - 7 parameters

Figure 7.78 Energy configuration page

PARAMETERS

UsrUnit Allows a scaling units value to be entered for the energy display. Selectable as “1Wh',
“10Wh’, “100Wh’, "1kWh', “10kWh’, “100kWh’, "I MWHh', “10MWh’, "100MWh’ or "1GWHh'".

Input Shows the instantaneous power input from the measuring source. Normally wired to
the Meas.P output of the Network block.

Reset 1 = Energy counter output goes to zero and immediately starts accumulating.

0 = Energy counter not reset.

Hold 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 val-
ue is instantaneously updated to the new current value.

0 = output value is not held, and represents the current accumulated Energy value.

UsrEnergy Shows the current value for the selected Energy Counter block.

Autoscale No = Use UsrUnit setting.

Yes = Autoscale power value display (table 7.2).
Power range (Watt-hours) Scaler value
0to 65535 1
65,535 to 65,535,000 1k
65,535,000 to 655,350,000 10k
655,350,000 to 6,553,500,000 100k
6,553,500,000 to 65,535,000,000 ™
65,535,000,000to 655,350,000,000 10M
655,350,000,000 to 6,553,500,000,000 100M
6,553,500,000,000 upwards 1G
Table 7.2: Scaler values
HA031414

Issue 6 May 16

Page 99



EPACK POWER CONTROLLER: USER GUIDE

7.8.1 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 Resolution
Power range (Watt-hours) (W-h) Power range (Watt-hours) (W-h)
O0to 16,777,215 1 17,179,869,184 to 34,359,738,367 2048
16,777,216 to 33,554,431 2 34,359,738,368 to 68,719,476,736 4096
33,554,432 t0 67,108,863 4 68,719,476,736 to 137,438,953,471 8192
67,108,864 to 134,217,727 8 137,438,953,472 to 274,877,906,943 16384
134,217,728 to 268,435,455 16 274,877,906,944 to 549,755,813,887 32768
268,435,456 t0 536,870,911 32 549,755,813,888 to 1,099,511,627,776 65536
536,870,912 t0 1,073,741,823 64 1,099,511,627,776 to 2,199,023,255,551 131072
1,073,741,824 to 2,147,483,647 128 2,199,023,255,552 to 4,398,046,511,103 262144
2,147,483,648 to 4,294,967,295 256 4,398,046,511,104 to 8,796,093,022,207 524288
4,294,967,296 to 8,589,934,591 512 8,796,093,022,208 to 17,592,186,044,415 1048576
8,589,934,592t0 17,179,869,183 1024

Table 7.3: Energy counter resolution
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7.9 FAULT DETECTION MENU

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

=2 EPack.192-168-111-110-502-10255-EPack - Parameter Explorer (Faultdet)

B[(=1[E3
=

Faultdet -

16 parameters

| Name | Description | Address| Yalue| Wired From [ |

& Generaldck, Global Acknowledge 3000 Mo (0] « | 10.Digital. 2. P
& Blambck Global Acknowledge through a5 Mo [0] =

Armdlarm |ndicates one or mare alarm i 3001 Active (1] -

MetProcal Any Metwork, Process Alarm 3002 Inactive (0] =

AnySyzdim Indication of any zystem alar 303 Active (1] +

Customélarm | Indication of a custom alam 3014 Active (1] -
& GlobalDis Global Disable all alarms 3003 Ma (0] =

AlrnStatus Global Alarm Statug Word 3004 1

StratStatus Strategy Status Wword 3005 259

AlarmStatus] | Alarm Status Word 1 3008 1

AlarmStatuzd | Alarm Status Word 2 3007 a

GlobalStatusD | Global Status “Word 0 3008 a

GlobalStatus1 | Global Status Word 1 3003 a

GlobalStatus?2 | Global Status Word 2 ama 512

GlobalStatus3 | Global Status “Word 3 301 a

GlobalStatusd | Global Status “Word 4 amaz2 45729 ha

PARAMETERS
General Ack

AlarmAck
Any Alarm

NetProcAl
AnySysAlm
Custom Alarm

Global Disable
StratStatus
Alarm Status 1(2)

Figure 7.79 Fault detection menu page

Performs a global acknowledgement of alarms. Latched alarms are cleared if their trig-
ger sources are no longer in an alarm state. Wired by default from Digital input 2.

Enables global alarm acknowledgement from front fascia.

'Active’ indicates that there is one or more System, Process or ‘Chop Off’ alarm active. If
the relevant alarms are enabled, System alarms and Chop Off alarms always cause the
power module to stop firing. Process alarms can also be configured to prevent firing in

‘Alarm stop'.

Indicates that a process alarm has occurred in the power network.

Indicates that a systems alarm is active. By default, this is wired to 10 Relay.PV.

Indicates that an alarm using rules defined by user, is active. (See AlmRelay tab in cor-
responding function block)
Allows the user to disable/enable all alarms.

A coded status word giving strategy information as shown in table 7.4.
Two 16-bit words containing alarm status information as shown in table 7.5.

Bit | Value Description

0 1 Network not firing

1 2 Network not synchronising
2 4 Reserved

3 8 Reserved

4 16 Reserved

5 32 Reserved

6 64 Reserved

7 128 |Reserved

8 256 | Strategy in standby mode
9 512 | Strategy in Telemetry mode
10 1024 |Reserved

11 2048 |Reserved

12 | 4096 |Reserved

13 | 8192 |Reserved

14 | 16384 |Reserved

15 | 32768 |Reserved

Table 7.4: Strategy status

HA031414
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FAULT DETECTION MENU (Cont.)

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 Network 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 bitin Global Status 0
9 512 Over voltage 9 512 | Any bitin Global Status 1
10 | 1024 | Under voltage 10 | 1024 | Any bitin Global Status 2
11 | 2048 | Pretemp* 11 | 2048 | Any bitin 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 7.5: 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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7.10 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.

Mode

Load Type

Safety Ramp

Soft Start
Soft Stop

Delayed Trigger

Enable

In
PA Limit

Ramp Status

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

| | | | | (Mode HC 0
MName Description Address Walue »> 1
tdode Firing b ode indication. 1433 Mode Burst[1] ~—— | i| Mode_Pa [2)
& LoadType Load type configuration. 1432 Resiztive [0] iMoo Mode (3]
& SatetyRamp S afety ramp duration 1434 16.00 -
& SoltStart Soft start duration 1435 aff o) -

& SoftStop Soft stop duration 1436 Qff (0] -
& Enable Enable af the fiing output bl 1441 1] \ ] Flesistive (]
& In Input of the firing output bloc 1433 0.00 1 k
& PaLimitln FPhaze angle input for PA red 1438 100.00
SafetyRampStal Status of the zafety ramp 1440 R ammping (0] Y\
FiringOP - 10 parameters i

| Rarnping (0]
Figure 7.80 iTools configuration firing output page Firished [1]

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 ‘“Transformer’. For Load type = Re-
sistive, the load must be connected directly to the power module and only resistive
loads may be so connected. For Load Type = Transformer, the load is connected to the
power module via a transformer, and may be resistive or reactive.

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, from 0 to 100%. See Figure 7.81. Safety Ramp is not applicable
to Half cycle Mode.

For Burst Firing only, this is the soft start duration, in supply voltage cycles, applying a
phase angle ramp at the beginning of each on period (Figure 7.82).

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 Trig-
ger specifies the triggering delay, in phase angle, when delivering power into a trans-
former load. Used to minimise inrush current. the value is configurable between 0 and
90 degrees inclusive (Figure 7.83).

Enables/disables firing. Must be wired to a non-zero value to enable 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".

HA031414
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7.10.1 Examples

Safety Ramp (10 cycles)

Safety (Magnetisation) Ramp
(4 cycles)

\/

>

Output ||
voltage |
Output
voltage .,

\ '
Ve

| L Line —/V | !

Line —»" S S

supply Delayed trigger angle
Resistive load Inductive load

Figure 7.81 Safety ramp (burst firing) examples

Soft start = 2

>

Output
voltage
Line —"

supply

Figure 7.82 Soft start example

_4— High current transient

Load voltage
4 — Loadcurrent

ot

Switch at zero volts

Figure 7.83 Delayed trigger definition

Note: Waveforms have been idealised for clarity.
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7.11 INPUT/OUTPUT (I0) 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:

Al (analogue inputs) Section 7.11.1
Digital inputs 1 and 2 Section 7.11.2
Relay output Section 7.11.3.

=

AnaloglP |Digital Felay

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [= |[B1][X]
_W

| Name | Description | Address| ‘alug|

10_AnaloglP - 7 zublists, 0 parameters

Figure 7.84 Top level IO menu
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7.11.1 Analogue input configuration

The configuration for the analogue input is divided into a number of areas:

Al MAIN,

AlmDis,

AlmDet,

AlmSig,

AlmLat,

AlmAck,

AlmStop

AlmRelay

Al MAIN
B EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (I0.Ana...| = || @ |[ 22 |
- o - @ =
Walue
Main | simDis | AmDet | AimSig | aimLat [ Alméck | AmStop | AlmFielay| YolsOtal0 (0]
| Mame | Description | Address| Yalue|wied From | | | WoltzOtal 0 (0] k
& Type Specify the input type 1976 WoltsOta10 (0] ~ | Yolts1tah (1]
&7 Offzetlow Lo inpt range for scaling 1921 0.00 Yole2ta10 (2]
47 RangeHigh High input range for zcaling t 1977 100.00 WaltsOtaG [3)
&7 RangeLow Low input range for scaling b 1978 0.00 méOta20 (4]
P Process variable 1580 0.00 madto20 &)
Meaziial Meazured value 1979 -0.01
10.AnaloglP.Main - 6 p
Figure 7.85 iTools analogue input page
PARAMETERS

Type Allows the type of inputto be setas one of: 0to 10V, 1to 5V, 2to 10V, 0 to 5V, 0 to 20mA,
4 to 20mA. For pinout details, see Figure 2.8.

OffsetLow An offset, which is used to adjust measured value. The parameter value can be set from
-1 to 1 in electrical units (depending on input type) and is added to MeasVal. This can
be used to compensate for any errors or noise on the analog input.

RangeHigh High range of input for scaling from measurement units to process units. PV is clipped
to range high if input goes over range.

Rangelow Low range of input for scaling from measurement units to process units. PV is clipped
to range low if input goes under range.

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

MeasVal The value at the instrument terminals, including the OffsetLow parameter value in elec-
trical units.

HA031414
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ALMDIS

Allows the user to enable or disable alarms individually
EXAMPLE

The figure below shows an iTools page for ALMDIS. Pages for the other ALM parameters are similar.

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

& -
Main | AmDis | AlmDet | AlmSia | AlmLat | Almack | AlmStap | AlmBelay
| Name | Description | Address| Yalug|

& OwerCurent Process alarm: Ower Current 1981 Enable (0] ~

10_AnaloglP AlmDis - 1 parameter

Figure 7.86 AImDis example
ALMDET
Indicates whether each individual alarm has been detected and is currently active.
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.

ALMSTOP

Allows each individual alarm type to be configured to stop the power channel firing. ALMSTOP is activated

by the signalling parameter (ALMSIG) and may be latching or not according to the ALM LAT 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
|O.Relay/PV.

HA031414
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7.11.2 Digital input configuration
This allows the user to configure each of the digital inputs.

PARAMETERS

Type
Invert

PV
MeasVal

7.11.3 Relay status

£2 EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... (= |[B1][]
4

T

IpContact (1] \

| Name | Deseription | Address| “alue| S Cantact (1]
& Type Specify the digital |0 type 1912 | IpContact 1)~ =—— | -
A Invert |rvert the sense of the digital 1913 Mo (0) -

P Process wariable 1915 a
Meastal Measured value 1914 a

10 Digital.1 - 4 parameters

Figure 7.87 iTools Digital input configuration page

Select Logic Input (IP Volts) or IPContact. For pinout details, see figure 2.8.
Sets the inversion status to ‘No’ or 'Yes'.

When set to ‘No’, there is no inversion (e.g. if MeasVal = 0 then PV = Q).
When set to 'Yes', an inversion takes place (e.g. if MeasVal = 0 then PV = 1)

The current state of the input, after any inversion has been applied.
For inputs, this shows the value measured at the instrument terminals, in electrical units.

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [= |[B1][X]

A
| Narne | Description | Address| Y alug|
P Process Wariable 238
Measyal Measured valus 2139 0

I0_Relay - 2 parameters

Figure 7.88 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 ‘ener-
gised’ is ‘'off’ and ‘de-energised’ is ‘on’.
For pinout details, see figure 2.8. For specification, see .
HA031414
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7.12 INSTRUMENT CONFIGURATION MENU

Instrument configuration is divided into the following sections:

Display Section 7.12.1
Configuration  Section 7.12.2
Options Section 7.12.3

Scaling Factor  Section 7.12.4

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

& -
Enables | Display | Wigibility | Chains | Configuration | Options | ScalinaFactar
| Mame | Description | Address| ‘alue|
A& Language Selected Language 5028] English [1] ~]
SerialMo Serial Number G029 1
A& DevName Device name show an the of 5030 EPack.
A Labeld Labell 534 LY
A Labell Labell 5036 SF
& ParamiME ParamOME modbus address 5038 2RE
A Param1MB Param1MB modbus address 5033 1497
Instrument Display - 7 parameters

Figure 7.89 Top level instrument configuration page

7.12.1 Instrument display configuration

|Name |Descripti0n | Addless| Value| | French (2]
& Language Selected Language a028] English [1] = . Ge_rman (41
SeriaMo Serial Humber 5029 1 ;| Maliar (8)
& DevName Drevice name show on the of A030 EFack i Sparish [1E]
& Labell Labeld 5034 Lv
& Labell Labelt B036 5P
A7 PatamiME ParamOME modbus address A038 256
& ParamiME FParam1tB modbus address A035 1497
Instrument_Digplay - 7 parameters
Figure 7.90 Instrument display configuration page
PARAMETERS
Language Select required language for subsequent displays.
Serial No Read only. Displays the factory-set Serial number of the unit.
Dev Name The device name as it appears at the user display.
Label 0(1) The textthat appears on the home page for the two parameters defined by the address-
es listed in ParamO0 and Param1. User-definable 3 characters (maximum).
ParamO(1)MB This is the modbus address of the first (second) parameter to be displayed in the home
screen of the instrument.
HA031414
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7.12.2 Instrument Config configuration
The current hardware configuration.

PARAMETERS
Net Type

Power Type
Timer Res

Software
EIPSoftware

B8 EPack.192-168-255-3-502-ID255-EPack - Parameter Explorer (Instrument) | = | & |54
& - v | |
_ Configuration | Options | ScalingFactor
| Mame | Description | Address| Y alue| wired From
MetType The type of network to be uzed R07 TPH 1] =
PowerT ype Power Module type RO7E Type_324 (0] =
& TimerRes Setz regolution of time parameter RO7S 10thSecs (0] =
Software Software version of the product RO7Y A302
EIPSoftware | Software version of the Ethernet 5082 W11
] 1 ¢
| t.Config -6p

Figure 7.91 Instrument configuration

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

1 = Single phase

0 = 32A; 1 = 63A This is set at the factory and cannot be changed by the user.
Resolution of time parameters

0 = 10ths of seconds (100ms); 1 = 10ths of minutes (6 seconds)

Software version of the product.

Software version of the EtherNet/IP option

7.12.3 Instrument options configuration

PARAMETERS

SerialNo
Software
Passcodel (2)(3)

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

| Name | Description | Address| Walus |
SerialMo Serial Mumber 5057 3310
Software Software version of the prody 5033 E212

& Passcodel Pazz Code for Features Sect R034 43671
# Passcodel Pagz Code for Features Sec, G095 18184

Instrument Options - 4 parameters [1 hidden)

Figure 7.92 Instrument options 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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7.12.4 Scaling Factor
Allows scaling factors to be entered for a number of parameters. IniTools, 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]
=

& - &=
10 |Math2 Metwark || Control | SetProv | Faultdet | Energy | Modull | FiingOF | Instum € #

[ Name | Description | Address| Walue|
|

Instrument.ScalingFactor.10 - 1 sublist, D parameters

Figure 7.93 Scaling factor top level menu.

SETPROV EXAMPLE

22 EPack.192-168-111-10-502-1D255-EPack - Parameter Explorer ... |

& - a1 3

10 Math2 | Metwork | Control | SetFrov | Faultdet | Energy | Modultr || FiringOP || Instum € *
| Name | Description | Address| Value|

& LocalSP Scaling Factor: Local setpoir 28345] A0 [2] =— |

& Remate Scaling Factor: Remate setpn 28851 «100(2) -

&7 Limit Scaling Factor: Setpoint limit 28852 «100 (2] -

& workingsP Scaling Factor: Warking ora 28846 S00([2) -

&7 RampFate Scaling Factor: Ramp rate fo, 28848 w1 [0] =

& HiRange Scaling Factor: High range o 28854 S100([2) -

A& EngwiorkingSP | Scaling Factor Working Setp 28856 «100(2) -

Instrument_5calingFactor.SetProv - 7 parameters

In the above example it can be seen that all the Set point provider parameters are scaled x100, except for
Ramp Rate which is not scaled (i.e. the scaling factor = 1). As can also be seen, the scaling factors available
are x1, x10, x100, x1000, =10, =100, +1000.

If the LocalSP, for example, has a scaling factor of x100, as above, then a value of say 5000 means in fact that
the real value is 50.00.

Notes:

1 The above example shows the default scaling formats set - they are User configurable.
2 Values are rounded up/down.
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7.13 IP MONITOR CONFIGURATION

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)

£ EPack.192-168-111-10-502-ID255-EPack - Parameter Ex... [= (B[]
—— Current Value a
] = = MHew Valus h Elm Els Elms
| Name | Description | Address| Yalug|
In Tnput Gk 000 Lok J [ concel J[ away |
Man I awimum value 313 0.00
Min tinimunm walue 14 0.00
& Thieshold Timer Threzhold Yalue 3110 1.00
D apsdboyve Daps Above Threshold s 0 i
Timefbove | Timein Hows Above Thiesh 3115 0- AlarmTime
& BlamDays Alarm time [in days) above th KRk 0
& AlamTime Alarm time above threshold 17 0. Current Value Th 13m 12z 100mz
Ot Timer Alarm Dutput 16 0ff 0] v\
& Feset Fezet &l Monitor Functions 112 Mo (0] = New Yalus h m & ms
InStatus Input Statuz 320 Good [0] =
IPMonitor.1 - 12 parameters [ ol ] ’ Cowes] ] ’ Apply ]
Figure 7.94 iTools input monitor page (IPMon1)
PARAMETERS
In The parameter to be monitored. Normally wired (using iTools) to a parameter, but a nu-
meric entry can be made for testing purposes.
Max The maximum value reached by the parameter since last reset.
Min The minimum value reached by the parameter since last reset.
Threshold This value acts as a trigger for the ‘Time Above’ measurement.

Days above

Time Above

Alarm Days

Alarm Time

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.

Shows how many hours, minutes and tenths of minutes that the parameter value has
spent above the threshold value (continuously or intermittently) since last reset, or since
the last complete day. (once the value exceeds 23:59.9, the ‘Days Above' value is incre-
mented 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.

Together with ‘Alarm Time' this defines a ‘total time above threshold’ value, which, when
exceeded, sets the Alarm out parameter ‘On’.

See ‘Alarm Days' above.

Reset Resetting causes the Max. and Min. values to be set to the current value, sets the ‘Days
Above’ value to zero, and the ‘Time Above’ value to 00:00.0.
Status Shows the status of the input parameter as either ‘Good’ or ‘Bad".
HA031414
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7.14 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.)

] OFF (0]
~
= EPack.192-168-111-10-502-ID255-EPack - Parameter Exp... [= |[B][X] Loy
4 | =OR [3)
{LATCH [4)
1 2 3 4 |EQUAL 5)
| Name | Description | Address| Yalue | ' gggi?éﬁ‘lﬂﬁw 2
& Oper Logic Opsration 790 OFF (0] ~ | CEset AN 81 7]
& In Irprit W alue 1 N 0.00 GREATEREOLAL (3]
&In2 Input Value 2 3192 0.00 TR R ——
A& FallbackType | Fallback Condition 3143 FALSEBAD (0] * || TolobBe __ | k
& Invert Sense of Input Value 3134 Maone [0] ~ \> i FALSEEAD (0]
Out The Result k] 0 (0] ~ \ 5[ TRUEBAD (1)
Status Dutput Status 196 Good [0] = ? ?;LUSEEGGDDDD[?[[S?]]
Lgc2.1 - 8 parameters

7.14.1 Lgc2 Parameters

Oper

Figure 7.95 Lgc2 page (Lgc2 1)

Allows the user to select a logic operation for the block. The descriptions below assume

neither input is inverted. High = 1 or on; Low = 0 or off.

Off
AND
OR
XOR

Latch

Equal

Not Equal
Greater than
Less than
GreaterEqual

LessEqual

No logic operation selected.
QOut is high if both inputs high, otherwise Out is low.
Out is high if either or both inputs high, otherwise Out is low.

Output high if either (but not both) inputs high. Low if neither or both in-
puts are high.

If In2 low, Out latches next transition of In1. Value remains latched until
In2 goes low, when Out = In1 (see figure 7.96).

Out high if both inputs are equal, otherwise output is low.

Out is high if inputs are unequal. Out is low if inputs are equal.

Qut is high if In1 value greater than In2 value, otherwise Out is low.

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

Outis highifIn1 value is equal to or greater than In2 value, otherwise Out
is low.

Qut s high if In1 value is less than or equal to In2 value, otherwise Out is
low.

n1
In2
Fallback type

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.

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

Issue 6 May 16

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.
Invert Allows none, either or both inputs to be inverted.
Out Shows the current output value
HA031414
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LGC2 PARAMETERS (Cont.)

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

Hysteresis For comparison operators only (e.g. Greater than) this allows a hysteresis value to be
entered. For example, if the operator is ‘Greater than’ and hysteresis is H, then the out-
put 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 > (I/P2-H) /P > (I/P2-H) I_
P |

O/P

1/P2

Hysteresis

Figure 7.96 Hysteresis

<

v

<

In1 J
o/p latches first o/p follows o/p latches first | o/pfollows| o/p latches first
transition of In1 In1 transition of In1 In1 transition of In1

In2

Out

|

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 7.97 Latch operation
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7.15 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.

7.15.1 Parameters
Oper

Numin

Inlnvert
Out Invert

In1
In2 onwards
Out

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

1 2 3 4
| Mame | Description | Address| ‘alue|
& Oper Operation 2990 OFF -7
& Nurmin Murnber of Inputs 2932 2
A Inlrwert Invert Selected Inputs 2991 0
A Outlreeert Irwvert the Dutput 3002 Mo (0] = 1| STATUS (4)
& Inl Input 1 Walue 2993 Qff [0y -
& In2 Input 2 Value 2994 Qff () =
Clut Output Value 30 0
Lgc8.1 - 13 parameters

Figure 7.98 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 = outputis high if an odd number of inputs are high, and low if an even number of
inputs are high. Logically, a cascaded XOR function: (I @ In2)®In3) @ 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 eightinclusive. 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, allowing NAND and NOR
functions to be implemented.

The state (on or off) of the first input

The state of the remaining inputs

The Output value of the function (i.e. On or Off)

7.15.2 Inversion schematic

Input 1
Input 2
Input 3
Input 4
Input 5
Input 6
Input 7

Input 8

P
by
>
by
™
by
P
by
>
by
>
by
P
by
>
by

Invert 1(x01)

Invert 2 (x02)

Invert 4 (x04)

Invert 8 (x08)

% Output

Qutlnvert

Invert 16 (x10)

Invert 32 (x20)

Invert 64 (x40)

Invert 128 (x80)

Figure 7.99 LGC8 inversion Schematic
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7.15.3 Invert input decoding table

The inversion status can be encoded/decoded using the following table

T A B R B e e e N N R N N R R e R L AR R gt gk AR R
%lllllll122222222222222222222222222222222222222222222222222222222
X OodNMINOROALMUOARMEBO ANNINOEO0NLMNUAHNEO ANMNIONORONLMUAMNEBEO ANMIOOSONL MO A K
%CCCCCCCCCCCCCCCCDDDDDDDDDDDDDDDDEEEEEEEEEEEEEEEEFFFFFFFFFFFFFFFF
A2 ZHZHAZH 22221 ZH 222222 2HdZdadZdZdZdzdcHdZdZdZdzZdzdzdAz2A2H
2NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22
3NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333
.‘w.4NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444
m:5NNNNNNNNNNNNNNNN5555555555555555NNNNNNNNNNNNNNNN5555555555555555
|6NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN66666666666666666666666666666666
A e o e e il al ol ol ol ol ol N il l ol ol ol e e at i a al ol ol ol o e it il al ol ol o
o/ 9900 00 00 00 G0 CO GO 00 CO 0O €O 00 CO O CO 0 €Y 00, 0 G0 CO G0 00 G0 0O €O 00 €O 00 CO 0 CO 0 GO 0 CO G0 €O G0 00 G0 CO GO 00 CO 00 €O 0 CO 0 CO 0 CO G0 0O G0 CO G0 0O €O CO CO O
0 PANOHNNIVOEONOANDTON~0NOHNNITNOEONOHANDTVOEONOHNDFDOE0NO HNM IO 0NO
o] L U A A U A ) /e e et e ek o N P R R R e e i e i i
wOl23456789ABCDEFO NPILTOOC-OCOCMOAHNEBOANNTOOEO0OLMOAMNEKO ANMITOOS0NLMO A MK
| 90 90 G0 00 00 O 0O GO O GO O O O W GO © O N AN LALLM MMMOMOMMMMMMMMMMM
L BHAZHAZHZAZAZAZAZ A = ZHZAZAZAZAZ2HdZ2d 212121210 Z2HdZ2H 2121210202121 2012d0 2
2NN22NN22NN22NN22NN2 ZZNNZZNNZZNNZZNNZZNNZZANNZZNNZZANNZZNNZZNNZZANN
t3NNNN3333NNNN3333NNN MNMMOMMZZ2Z2ZM00N0MNMZZ22Z200NMZ222000MNZ222000M0Z22220000
U4NNNNNNNN44444444N P 222 A I 222 E 2SI ZIZZ 222 2L
m|5NNNNNNNNNNNNNNNN5 n NINOOINNINZZZZZIZZIIIIIZIZIZINNINLNININININLNLNLINLWNLWINLNLINLN
O BRERERRRZZZ AR LA LA AR A ZR A A ZZ A2 ZZZZ 22 Z200000000000000VVVVLOVVVVVLVVVVYVVYYYY
[ g Qe Qe e e e
o/ ©0 00 00 G0 00 G0 0O GO 00 €O 0O €O 00 €O 0 C0 0 OO0\ 60 L0 G0 0O GO 00 GO 00 €O 00 €O 00 €O 00 €0 60 C0 60 CO 60 0O GO 00 GO 00 GO 00 €O 00 €0 0 €0 0 C0 60 CO G0 00 60 00 GO 00 €O 0O €0 O
%) OANMNMIVOEOVANOANMILINOMSONO N LW
Fo e R e e e e N R R R g R R T R R R R i S Bt i S B e
w0123456789ABCDEF0123456789ABCDEF0123456789ABCDEFOl23456789ABCDEF
OIS TN 00N D0 OO0 L0 LD 0000000000000 WOOMNSM DD
L EHAZHAZH ZHA A A ZH 2 EHA A Z A 2 2 EA A ZH 2 EA A2 22 EAdZdZHdZHd 2l ZdZdzZzdzHZH
2NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22
..L3NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333
W|4NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444
m5NNNNNNNNNNNNNNNN5555555555555555NNNNNNNNNNNNNNNN5555555555555555
O BER R E R AR R AR AR Z A AR R A AR ZZ A AR AL ZZZ200000000000000VVVVVVVYVYVYVOOYVYVYYYYY
R e o e il ol e i il ol i ol ol il al ol ol ol ol ol all ol ol ol al S N i il ol ol ol o
W PRRZZZZ 2R ZZZ 2R AR 222222222222 2R 222222222222 2222222222222 2 22222222
% OCHNMIOOEONOANMNIOVOEOANOANNINOEDNOANNITINOSEOANO AN TLOWOS 0N AN M
AOANOTOVOrEXNAAA A A A A A A ANNNNNNNNNNONOOMONOOOO ST OW0L0W0LNW0LNIOLNIO0000
%0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF
HOOOOOOOOOOOOOOOOll1111111111111122222222222222223333333333333333
W EHAZHAZHA ZHAEA ZEA ZH 2 EHA A Z A 2 2 EA ZA 2 2 EHA A2 ZH 2l ZAd 2 ZH 22 ZdZdZdZ2H 2
2NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22NN22
..L3NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333NNNN3333
wl4NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444NNNNNNNN44444444
C W FEEZZ2Z2ZZ2Z22 22222 20N0ONNONODNOVINVNVNNZZZZZZZZZZZZZZZZ0INI0N00IN0L0L0LN0LW0L0LW0OLWN0LWNLNOLWN
O RERRZEZ R AR R R Z 2 2R A2 2R LA 22 2R 22 2R Z 222 Z200000000000000VVVVLVVVVVLVVVVLVVVYVYLY
N BREREZZ 22 2R 222 2R 2R 2222 Z 22222 2R 2R 2R R R ZZZZZ 2RI ZZZZZZZRZZZZZZZZZZZZZ
W BPREZZZZZZ R ZZZ AR ZZZZZZ2Z 2222222 2R 2 2R 22222222 Z 22222222 R 222222 ZZZZZ2ZZ

Example: Decimal 146 means that inputs 8, 5 and 2 are inverted.
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7.16 MATH2 MENU

This feature allows a range of two-input mathematical functions to be performed. The available functions are
listed below.

7.16.1 Math 2 Parameters

CIff (0] =
E
Add (1]
Sub [2)
Mul [3) More (0]
Diiv [4) 2
AbsDif [5] |_W [CF K Temp[1)
SelMax [B) W 2)
1 ] I SelMin (7] i (3]
[Name [ Description | Address| Yalue)” HDfH 4 9] ! ':1;4[]5]
& Oper Dperation 7 OIf 0] ¥ / Power (10] PH 5]
A& InTkul Input 1 Scale 2782 1.00 Sqit[11] mmHg (7]
& In2tul Input 2 Scale 2784 1.00 Lag [12) psi [
& Units Output Units 2793 Mone (0] ~ Ln13) Bar[d)
& Resolution Output Resolution 2792 w0 - Exp(14) mEar [10]
A LowiLimit Clutput Lows Limit 2789 -1000000.00 10_=[15) PercentRH (11)
A HighLimit Cutput High Limit 2788 1000000.00 Sell[51] hs Percent [12]
& Falback Fallback. strategy 2794 ClipBad (0] -, \ !'“mWG 3]
& Falbackval  Fallback Yalue 2787 0.0 % 0] inia/(G [14]
& Inl Imput 1 Value 2783 0.00 inta/ [15]
& In2 Input 2 Value 2755 0.00 Ohms [16]
Out Dutput Value 2791 0.00 PSIG [17)
Status Status 2740 Gaod (0] = PercentD2 (18]
ClipBad (0] PPM [13)
Math2.1 - 14 parameters k PercentCOZ2 [20]
ClipGaood [1] PercentCarb [21)
FallBad [2) PercentPerSec [22)
FallGood [3) RelT emperature [23)
UpScaleBad (4] W acuum [24)
DownScaleBad (6] Secs [23)
Min [26]
Haours [27)
W [28) b

Figure 7.100 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 No operation.

Add Adds input one to input two.

Sub Subtracts input two from input one.

Mul Multiplies inputs one and two together.

Div Divides input one by input two.

AbsDif  The difference in value between inputs one and two, ignoring sign.

SelMax  Output = the higher of inputs one and two.

SelMin  Output = the lower of inputs one and two.

HotSwap Inputone appears as the output for as long asinput oneis ‘good’. If input one
status is bad, input two appears as the output instead.

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

Power  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 inputtwo is 3, then output = 4.23
= 74.09 (approx.).

Sqrt The output is the square root of input one. Input two is not used.

Log Log base 10: Output ={Logj, (In 1)}. Input two is not used.

HA031414
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Oper (Cont.)

In1(2) Mul
Units
Resolution
Low Limit
High Limit
Fallback

Fallback value

MATH2 PARAMETERS (Cont.)

Ln Log base e: Output = {Log, (In1)}. Input two is not used.

Exp Output = efirputore) [nput two is not used.

10_x Output = 10(inputone) [nput 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.
The scaling factor to be applied to input one (two).
Allows the user to choose units for the output (see figure 7.100).
Use the up and down arrows to position the decimal point as required.
The low limit for all inputs to the function and for the fallback value.
The high limit for all inputs to the function and for the fallback value.

The fallback strategy comes into play if the status of the input value is ‘Bad’, or if its value
lies outside the range (High limit- Low limit).

Clip Bad The output is set to the high or low limit as appropriate; output status
is set to '‘Bad".

Clip Good The output is set to the high or low limit as appropriate; output status
is set to ‘Good".

Fall Bad The output is set to the fallback value (below); output status is set to
‘Bad.

Fall Good The output is 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.

Select Editable only if Oper = Select. Allows input one or input two to be selected for output.
In1 Input one value
In2 Input two value
Out The output value resulting from the configured mathematical operation. If either input
is ‘Bad’, or if the result is out of range, the fallback strategy is adopted.
Status Indicates the status of the operation as ‘Good’ or ‘Bad’. Used to flag error conditions and
can be used as an interlock for other operations.
HA031414
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7.17 MODULATOR CONFIGURATION

This function implements the modulation type firing modes such as fixed and variable period modulation.

Note... Forthe sake of completeness, all Modulator parameters are shown in the figure below. Nor-
mally, for the sake of clarity, non-relevant (shaded) parameters should be hidden using the
‘Options>Parameter Availablity Settings...>Hide Parameters and Lists when Not Relevant’ menu
item.

=2 EPack.192-168-111-110-502-1D255-EPack - Parameter Explorer (Modultr)

| Wame | Description | Address| Yalue| WiredFram
& Mode Modulator mode 1382 Bursfar [1] ~
& In Ihput of the maodulator block 1377 0.00 Caontral.Diag. Output
Ot b odulator logical output 1376 0.00
& MinOnTime b inimum on time for variable 1378 16

CycleTime Cycle time for fised modulatal 1379 100
Lachiode Logic mode cycle selection 1380 FullCycle (1]
& SwitchPa, Switch Burst Pa 1385 Burzt [0] ~

PLHin Load management interface 1331 D_\-» I

Modultr - 8 parameters

Figure 7.101 Modulator menu page
7.17.1 Modulator parameters

Mode Select the required firing mode from ‘Logic’, 'PA’ (Phase angle) ‘Half cycle’, ‘BurstVar’
(Burst firing - minimum on time) or ‘BurstFix’ (Burst firing - cycle time).

In This is the value that the modulator is required to deliver.

Out 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.

Min On Time For Variable Period Modulation, this sets the minimum on time in supply voltage peri-

ods. 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'.

Cycle Time For Fixed Period Modulation, this is the cycle time in supply voltage periods.

Logic Mode For Logic Firing Modulation, Half cycle sets firing stop to the next zero crossing; Full cy-
cle sets firing stop at the zero crossing of the next full cycle.

Switch PA Allows the user to impose Phase Angle firing, overriding the configured Burst Mode as
displayed in ‘Mode’, above.

PLMin Not applicable to this software release.
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7.18 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.
£2 EPack.192-168-111-110-502-ID255-EPack - Parameter Ex... [= |[B]X]
=
Meas | Setup | AlmDiz || AlmDet | AlmSig | AlmLat | Alméck | AlmStop | AlmB elay
| Mamne | Description | Address| ‘alue|
Frequency Frequency of the line 2BT .
Wline Line woltage measurement s 0.00
| Iz of the load 257 0.00
|sgBurst Average square value of loag 258 0.00
lzg Square value of the load cun | 0.00
W Wiz of the load 260 0.00
WegBurst Average square value of the 268 0.00
Wag Square value of load voltage 2B1 0.00
FEurst True Power meazurement in 262 0.00
F True power meagurement, 263 0.00
S Apparent power Meazuremer 264 0.00
FF Power Factor 265 0.00
Z Load impedance 266 0.00
HtSinkTemp  Heatsink 1 temperature 269 0.00
Metwork Measz - 14 parameters
Figure 7.102 Network configuration - top level
HA031414
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PARAMETERS

7.18.1 Network Meas Menu

| Mamne | Description | Address| Value|
Frequency Frequency of the line 2BT 0.00f
Wline Line voltage measuremnent 256 0.00
| Iz of the load 257 0.00
|zqB urst Aiwerage square walue of loa prats) 0.oa
lsq Square value of the lnad cun 259 0.00
W Wime of the load 260 0.00
“WegBurst Awerage square value of the 268 0.oa
Wag Square value of lnad voltage 2B1 0.oa
FEurst True Power meazurement in 262 0.00
P True power meazurement. 263 0.oa
S Apparent power measuremer 264 0.oa
FF Power Factor 265 0.00
z Load impedance 2BE 0.00
HtSinkTemp  Heatsink 1 temperature 269 0.00
MNetwork Meas - 14 parameters

Figure 7.103 Network Meas configuration page

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.

Issue 6 May 16

Frequency Displays the calculated frequency of the supply voltage of the power channel associat-
ed with this network.

Vline Supply voltage measurement.

I Load Irms measurement on primary power module. The time base measurement is the
main period in Phase Angle, and the modulation period in Burst Mode.

IsqBurst 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 moni-
toring and alarming over the burst period.

Isq Square value of load current in Burst Firing and over the main period in phase angle.

\ Load Vrms measurement. The time base measurement is the main period in phase an-
gle, and the modulation period in burst mode.

VsqBurst 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.

Vsq Square value of load voltage in Burst Firing and on main period in Phase Angle Firing.
Typically used for V2 control.

P Burst Measurement of true power on the network. This is calculated over the modulation pe-
riod in Burst Firing mode. Typically used for monitoring and alarm strategy.

P True power measurement in Burst Firing and over the modulation period in Phase An-
gle firing. Typically used for true power control.

S Apparent power measurement. For phase angle firing S=Vline x Izys; for burst firing
S=Viwms X lrms

PF Calculation of power factor. Defined as Power Factor = True Power / Apparent Power. In
phase angle this is PF=P/S; in burst firing PF = PBurst/S = Cos¢(Load)

Z Load impedance measurement on first power module, defined as:- Z=Vrms/Irms.
Measurement uses line current and load voltage

HSink Temp Reserved for future development.

HA031414
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7.18.2 Network Setup configuration
This displays the setup of the network and associated functions.

£ EPack.192-168-111-110-502-ID255-EPack - Parameter Ex... [= |[B][X] STk
+ Py
ie Stack2B4 [1]
[Marne | Description | Address| Walue | Stack324 [2)
HetT ppe The type of netwark, Setin i 241 1PH 1] ~ Stackd04 [3)
& M aximum b aimum ‘oltage of the stac 291 RO (0] ~ StackG0A [4)
& VineMominal | Line nominal value 279 230.00/ StackB34 [5)
& IMaximum M arimum Current of the stacl 283 Stack] 004 [7] Stacka0d (€]
& Mominal Mominal current of the stack 282 100.00 g:act:ll gﬁ [;]
A7 VLoadType Load Woltage type for Comp 292 Vload_TppeO (0] - St:gk'l B4 {9} .
& WdipsThiashold | Yaolage Dips Threshold 271 20
& FreqDiftT hreshe Frequency Drift Threshold, 240 5.00
& ChopOffThrezhe Chop OF Threshold 293 120
& ChopOfiib Chop OFf Murber 294 10 = —

AP OvervoltT breshi Over valtage threshold 272 10 / ; No (0] Mo D) k

& Under/oltThresl Under voltage threshold 273 25 “

# PLFadustPeq | Pattial load failre adiustmenl 280 Mo (0]« —" | 3| Fequest [7)
FLFAdusted | Partial load failure adjusted a 275 Motddjusted [0)

& PLFSensitivity | Partial load failure senzitivity 276 2 [pe
Zref PLF reference load impedanc 286 0.00 Resistive (0] k

A Dverl Threshald | Over Curant Threshald 277 120 istive (]

& HeaterType Heater type of the load 278 Resistive (0] ~

Metwork S5etup - 18 parameters [2 hidden)

Figure 7.104 Network setup menu page

PARAMETERS

NetType The type of network to which the unit can be connected. This is set at the factory and
cannot be changed

VMaximum Indicates the maximum voltage (physical rating) of the stack (500V)

Vline Nominal Line voltage nominal value (Line to neutral)

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

INominal Nominal current supplied to the load (limited by IMaximum).

VLoadType Defines the computation method for load voltage (Vload).

0: Vload = Vline as long as | > Ithreshold (internal definition)
1: Compute Vload using the formula V2load=P?%/|2.

VdipsThreshold Voltage dips threshold. This is a percentage difference (relative to Vline Nominal) be-
tween 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.

FregDriftThold The supply frequency is checked every half cycle, and if the percentage change be-
tween 1/2 cycles exceeds this threshold value, a Mains Frequency System Alarm is gen-
erated. The threshold may be set to a maximum of 5% to cater for the effects of heavily
inductive networks.

ChopOffThreshold  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).

NumberChopOff  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 .

OverVoltThreshold The threshold for detecting an over voltage condition as a percentage of VLineNomi-
nal. If Vline rises above the threshold an OverVolt alarm is set.

UnderVoltThreshold This is the threshold for detecting an under voltage condition as a percentage of VLine-
Nominal. If Vline falls below the threshold an UnderVolt alarm is set

HA031414
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PARAMETERS (Cont.)

Heatsink PreTemp
PLFAdjustReq

PLFAdjusted

PLFSensitivity

Zref
OverlThreshold

HeaterType

Reserved for future development.

Partial load failure adjustment request. To make the Partial Load Failure (PLF) alarm op-
erate correctly, the normal steady-state condition must be known to the instrument. This
is done by activating the PLF Adjust Req once the controlled process has achieved a
steady state condition. This causes a load impedance measurement to be made which
is used as a reference for detecting a partial load failure. If the load impedance meas-
urement is successful PLFAdjusted (below) is set. The measurement fails if the load volt-
age (V) is below 30% of (VNominal) orthe current(l) 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 ad-
justment and that the adjustment was successful.

Partial load failure sensitivity. This defines how sensitive the partial load failure detection
is to be as the ratio between the load impedance for a PLFadjusted load and the current
impedance measurement. For example for aload of N parallel, identical elements, if the
PLF Sensitivity (s) is setto 2, then a PLF alarm will occur if N/2, or more elements are bro-
ken (i.e. open circuit). If PLF Sensitivity is set to 3, then a PLF alarm occurs if N/3 or more
elements are broken. If (N/s) is non-integer, then the sensitivity is rounded up.

E.G.if N =6 and s=4,then the alarm is triggered if 2 or more elements are broken.
Reference load impedance, as measured when PLF adjust is requested.

The threshold for detecting an over current condition as a percentage of INominal. If |
is above the threshold a Mains Current Alarm occurs (DetoverCurrent).

Shows the type of heater used in the load as: ‘Resistive’, 'SWIR' (Short wave infra-red),
'CSi’ (Silicon Carbide), ‘MoSi2' (Molybdenum Disilicide).

HA031414
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7.18.3 Network alarms

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

e o A
Meas | Setup | AmDis | AlmDet | AlmSia || AlmLat | Alméck | AlmStop || AlmE elay
| Name | Description | Address| Yalug|
& MizsMaing Sygtem alam;: Mizging Maing 295 Enable (0] ~
& ThwsC Syztem alam: Thyristor Short 296 Enable (0] ~
A NetworkDips | Spstem alarm: Mains Voltage 293 Enable (0] ~
& FreaFault Syztem alarm: Frequency Fal 293 Enahble (0] =
& Chopif Syztem alam: Chop Off 306 Enable (0] ~
A Undervalt Process alarm: Under Mains 305 Enable (0] ~
& Overvolt Frocess alam: Over Mains 302 Enahble (0] =
& TLF Process alarm: Total Load Fe 300 Enable (0] ~
& FLF Process alarm: Partial Load F 301 Enable (0] ~
& OverlCurent Indication alarm: Over Currer 304 Enable (0] =

Metwork AlmDiz - 10 parameters (2 hidden)

Figure 7.105 Network alarms page
ALMDIS

This menu allows individual network block alarms (listed below) to be enabled/disabled. gives more details
of these alarms.

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
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.

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
|O.Relay/PV.
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7.19 QCODE

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

Firing

Control
/]
| Name | Description | Address| Value| -
A 7_Mominal Mominal Waltage 412 230
A |_Maminal MHominal Current 41 100 Xfrmr Heater
& Fiiing Firing Mode 3402 Bursthar (1] / 3 Mo (0]
& Contral Control Mode 3405 Controlzg (0] d
A 1_Lirit Eriable Limit 3403 LimitDisabls (0] = SRR
& 12_Transfer Enable Transfer (Froportiona 3404 TrangferDizable (0] ~ /
& Ko Load tppe canfiguration. 3410 Mo (0] [Mare 0] ] Al_Fct
A7 Heater Heater type selection 3406 Resistive (0] / /'] Setpaint (1]
& Bl_Fot Analog Input Function 3407 Setpoint [1] = 1| S etpointLimit [2)
& A _Type Analog Input Type 3403 0100 (0] ~——— ] ; Al_Type
A7 DI1_Fct Digital Input 1 Function 3418 FiringEnable (1) \ :
& DI2_Fat Digital Input 2 Funatian 3409 Alarméck (1) DIT_Fet ’
& Firish Finished Quick start configur. 3400 Mo (0] ~ | i — :
QCode - 14 parameters \ I ]

7.19.1 Parameters

MHone (0]

DI2_Fct
RemaoteSelect [2]
FuzeBlown (3]

Finish \
Yes (1]
Cancel [2]

Figure 7.106 Quick code parameters

V_Nominal The nominal output voltage to be supplied.

|_Nominal The nominal output currect expected to be drawn.

Firing Select firing mode from IHC (Intelligent half cycle), Burst firing (fixed or variable), Logic
or Phase angle.

Control Select 'Vsq' (V2), ‘Isq’ (12), or 'Power’ as the control mode.

[_Limit Enable or disable threshold limit.

|2_Transfer Enable or disable transfer (Proportional limit).

XFmr Select output as suitable for resistive loads (No) or for transformer primary loads (Yes).

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

Al_Fct Select the Analogue Input function as ‘None’, ‘Setpoint’ or ‘Setpoint limit'.

Al_Type Select the required Volt or mA range (as shown above) for the analogue 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).

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

Refresh Refresh quick code parameters.

HA031414
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7.20 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]

= A
| Mame | Description | Address| Walue|
& SPSelect S etpoint select 1498 Remate (1] +
& RemSelsct Femote zetpoint zelection 1508 128
& LocalsP Local zetpaint 1496 0.00
A Rematel Femate zetpoint 1 15802 0.00
& Remate2 Remote setpoint 2 1509 0.00
A Limit Setpaint limit scalar 15803 100.00
whorkings P Wworking or active setpoint 1497 0.00
A7 RampF ate Famp rate for the setpoint. 1493 Qff (0] -
& DisRamp External input for enabling or 1500 ez (1] =
RateDone Indizates whether the ramp iz 1501 ez (1] -
& SPTrack Enable Setpoint tracking 1504 ez (1] =
#| SPUnits unitz of the setpoint 1506 Eng(1] =
# HiRange High rangs of a setpoint 15805 100,00
EngwiorkingSP | Working Setpoint when in er 1507 0.00
SetProv - 14 parameters

Figure 7.107 SetProv configuration page

7.20.1 Setpoint provider parameters

SPSelect Allows the user to select between Remote or Local as the setpoint source.

RemSelect Select Remote1 or Remote2 as the remote setpoint.

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

Remote The Remote setpoint value (normally wired from an analogue input) for use when SPSe-
lect = Remote and RemSelect = Remote.

Remote2 The Remote setpoint value (normally wired from an analogue input) for use when SPSe-
lect = Remote and RemSelect = Remote2.

Limit 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.

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

RampRate This applies a rate limit to the working setpoint, until the target setpoint has been
achieved. The ‘RateDone’ parameter (below) is set to ‘No’ for the duration of the rate
limiting, then set to 'Yes’ when rate limiting is complete.

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

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

SPTrack If enabled ("Yes') the local setpoint tracks the remote setpoints, so that if the setpoint is
subsequently setto ‘Local’, the local setpoint will be the same as the last known value of
the remote setpoint, thus ensuring a bumpless transfer.

SPUnits Allows the user to select % or 'Eng’ (Engineering units) as Setpoint units. If 'Eng’ is se-
lected, 'HiRange’ and ‘Eng workingSP’ appear at the user interface.

HiRange 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.

EngWorkingSP 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.

HA031414
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7.21 TIMER CONFIGURATION

BH EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Timer)
&« v = | @m

=)
-

L I T
| Name | Description | Address| Value| Wired From |

& Type Type of Timer 2330 [EnPulse (1) ~
& Time Time 2328 05

ElapsedTime | Elapsed Time 2326 (10
& In Trgger/Gate input 2331 Off (0) »

Out Output 2327 Off (0) »

Triggered Trggered Flag 2328 Off (0) ~
| Timer.1 - parameter (1 hidden) - B

Figure 7.108 iTools Timer configuration

PARAMETERS

Type 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.

Time 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.

_Erilfnp;sed Shows how much of the time period has passed so far.

In The timer trigger input. The function of this input varies according to timer type, as
described above.

Out Shows the timer on/off status.

Triggered  Function depends on timer type, as described above.
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7.21.1 Timer examples
Figure 7.109 shows some timing examples for the different types of timer available.

On Pulse timer One-Shot timer

Input I I I I Input g Time edited I | I I I
| (input high) |<€-Time edited (input low
Output ! A B

! A+B = Time

Time r\l_\
_—

1

Elapsed

1\
1\

Trigger Elapsed

Input M
<~ ———— | Input re-triggers Input gates output

Output <« > . .
| Time before Time expires == | input [ LI L1 I |
Elapsed A - I ‘¢Time edited

Output A B C D A+B+C+D =Time
Trigger
On-delay timer Minimum on timer
Input I I I | I I
Input I I I I . ‘ ‘ ‘
‘ Delay <>

‘ Time !
Output <> Dela Output | | |
LA_I_I_A_YA_ |nput off before I—
Elapsed 1 . Delay time expires Elapsed /I /I
Tooor_] Il mer LT LT 1L

Figure 7.109 Timer examples
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7.22 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.

BH EPack.192-168-255-3-502-1D255-EPack - Parameter Explorer (Total) ===
&= - | 4
E [« ]

[ Name | Description | Address| Yalue| wired From

TatalOut Tatalized Output 2395 0.00
& n Input W alue 2399 Q.00
A Units Uitz 2397 Mone (0] =
A7 Resolution Rezolution 2398 w0~
A AlamSP Alarm Setpoint 2394 0.00

AlarmOut Alarm Qutput 2396 Qff 0] -
A& Fun Fiuin 2400 Mo (0] =
A Hold Hold 2401 Mo (0] -
A7 Reset Feset 2402 Mo (0] =
Total.1 - 39 parameters [2 hidden]

Figure 7.110 iTools Totaliser page

PARAMETERS

Total Out The integrated total between -10"% and +10'° (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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7.23 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]
=a

1 2 3 4

| Name | Description | Address| ‘alue|
& Uriits Unitz of the value 2472 Maone (0] =
& Resolution Uszer Walue Dizplay Rezolutio 2473 w0 -
A7 HiaghLirnit U zer Walue High Lirmit 2474 9933.00
&7 LowLimit Uszer Walue Lowe Linit 2475 -9939.00
& val The UszerValue 2476 0.00
& Status Uszer Walue Statuz 2477 Good (0] =
UsiVal.1 - 6 parameters

Figure 7.111 Top level UseVal page

7.23.1 User Value parameters

Units
Resolution

High/Low Limit

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 be-
ing set out-of-bounds.

C_F K _Temp(1)

Mone (0] Eﬁ ~
iV 21

;| m (3]

1A

il mmHg [7)

| psi (8]

[ mBar (10

| PercentRH (11)
i| G [14)

W inkwta [15]

| PSIG [17)

| Percent02 18]
i| PercentCarb [21)
|| PercentPerSec [22]

| W acuum [24]
| Secs [25)

mé (5]
PH (E]

Bar [9)

Percent (12]
i G [13]

Ohrns (18]

PP [19)
PercentCOZ2 [20]

FelTemperature (23]

hinz [26]

Houwrs [27]

i [28]

Z[29]

Hz (30 i

Value Allows the user to enter a value, or the value if wired to a suitable parameter.
Status If this parameter is wired, it can be used to force a Good or Bad status onto the User
Value for test purposes (e.qg. fallback strategy).
If not wired, it reflects the status of the Value input if this input is wired.
HA031414
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8 USING ITOOLS

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 section 7 above, with the addition of various diagnostic parameters.

iTools also gives the user the ability to create software wiring between function blocks, something thatis 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

Q Device Help
@ i Device Information..
Help
System Information
Tool bar icon for iTools Installation Diagnostics
parameter help Bbaut. .

Help menu

Figure 8.112 Help access

8.1 iTools CONNECTION

8.1.1 Automatic detection

The following descriptions assume that the latest version iTools software as been correctly installed on the

pc.
For EPack units only (attime 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.. LaunchiTools, click on the button 'Add" a popup window appears showing you all EPack instruments
on the network.

3. Double click on one or more units to add them to iTools.

Note...'Eurotherm discovery' mechanism is based on 'Zero Configuration Networking' which is
generic name used to group protocols together in order to create communication networks auto-
matically (Plug & Play)

Alternatively, if there is a mix of EPack and other instruments on the network, the following procedure can
be used.

HA031414
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8.1.2 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 under ‘Comms menu’ in section 7.5.
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:
Click on ‘Start’
Click on ‘Control Panel'. (If Control Panel opens in ‘Category View' select ‘Classic View' instead.)

© N A wN =

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'.

CI|ck on ‘OK’ in the 'Registry settings’ box to confirm the new port.)

Registry Settings - iTools Configuration

Product Key | Serial Portsl TCRAP |Auth0rizati0n OPC Server Startup

Configure TCP/IP ports for MODBUS over Ethernet
Settings may be overidden by an Address Space File. See OPC Server Startup tab.

& New TCP/IP Port

Mame: | v Enabled
Connection Type: ~ |MODBUS TCP |
Timeout; 1500 ms

Huost List:

Enabled
EPack s
Add... R

Edit Host

Host Mamed P Address

Host Name/éddress: ||

Fort: 502
Block Read: 125 Registers [default = 125]

[appliesz to MODEUS TCP only)

[+ Ping Host Befare Connecting

| Cancel

Figure 8.113 Adding a new Ethernet port
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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 IP1to IP4 are
the IP address of the instrument).
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.

Command Prompt

Microsoft Windows P [Version 5.1.26881
(C>» Copyright 1985-2881 MHicrosoft Corp.

C:=“Documents and Settings“richardne>Ping 123.123.123.1
Pinging 123.456.789 .0with 32 bytes of data:

Reply from 123.123.123.1: bhytes=32 time=1ims TTL=64
Reply from 123.123.123.1: hytes=32 time=1lms TTL=64
Reply from 123.123.123.1: hytes=32 time=1lms TIL=64
Reply from 123.123.123.1: bytes=32 time=ims TTL=64

Ping statistics for 123.123_123_1:

Packets: Sent = 4, Received = 4, Lost = B (B% loss).
Approximate round trip times in milli-seconds:

Hinimum = Bms, Maximum = ims, Average = Bms

C:=“Documents and Settings“richardne>

Command Prompt

Microsoft Windows XP [Uersion 5.1.26881
(C> Copyright 1985-2801 MHicrosoft Corp.

C=“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.

C:“Documents and Settings“richardner_

Figure 8.114 Command prompt 'Ping’ screens (typical)

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

restarted), and the Scan toolbar icon used, to ‘find’ the instrument. The scan can be stopped at any

S
time by clicking on the Scan icon a second time. =
See Section 8.2 for more details of the scan procedure.
HA031414
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8.1.3 Direct Connection

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.

WIRING
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.

N

PC Ethernet

Once wired correctly, and powered up, it is necessary to enter a suitable IP address and subnet connector.
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>

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.

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 XP [Uersion 5.1.26801
(C>» Copyright 1985-2081 Microsoft Corp.

C:“Documents and Settings“richardne>IPConfig

Windows IP Configuration

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix

IP Addre D 123.123.123.1
Subnet Mask = 255.255.255.8

Default Gateway

C:“Documents and Settings“richardne?>

Figure 8.115 IP Config command

3. In Comms configuration (section 7.5) 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.

4. Check communications by ‘pinging’ as described in section 8.1.2, above.

Oncethelinkto 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, EE,:I
to ‘find’ the instrument. The scan can be stopped at any time by clicking on the Scan icon a second  Add

time.
See section 8.2, 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:

171111111.11111111.11110000.00001010. In such a case, IP addresses
1T1111111.11111111.11 1 Txxxx.xxxx 1x 1x would be recognised (where x can be eithera O ora 1).
?;baztmask DT T 111 f1]1]1/1]0]0/0]0]0|0|0]|0|1]0]1]0
a resses
@inary) LTIV TP TP [P XXX XX XXX 1] x
s ———# 255 255 240 to 255 10,11, 14,15,
26,27,30, 31,

42,43,46,47 etc.
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8.2 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 [x] 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

(%) Scan all device addresses (255 first, then 1 ko 254)

() Scan From device address to

{permitted range: 1 to 254)
() Connect via Series 2000 Interface Adapter (nok CPT)

() Connect via CFI clip or IR cable

Scan For Eurotherm devices only

Terminate Scan when first device Found

Mote: overall performance is enhanced if scanning is stopped as
s00n as possible.

Discovery

Additional devices available via Discavery protocal

oh add...

Figure 8.116 Scan range enable

File Device Wiew Options ‘Wwindow Help

2 & &« B & f = X ® Q .| 2 .

Mew File  Open File Load Save Print Scan Add Remove ACCess Wigws Help

[ Graphical wiring B Parameter Explorer [ Fieldbus 10 Gateway g Wakch/Recpe | 8 OPC Stope =@ iTools Secure

w EPack.192-1658-111-10-502-10255-EPack.

<
3 Browss | Og Find
-3 Access A
2 Alarm
{:l Carmms
23 Contral
21 Eneray
: [Z Faultdet
-1 Firingar

>

&

=

Level 2 (Engineer) EPack v. E2.01

Figure 8.117 iTools initial window with one instrument detected
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8.3 GRAPHICAL WIRING EDITOR [ araphical 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 Dewvice ‘Wiring Wiew Options Window Help

Mew File  Cpen File Load Save Print Scan Add Remave Access Wigws Help

@ Graphical Wwiring  BH Parameter Explorer [ Fieldbus 1/ Gateway &f} Watch/Recipe

S[(=1E3

® @ W & fn o X ® Qa . & .

8 OPC Scope =@ iTaals Secure

\ RSB SIBLE R et | Fpack.192-168-111-10-502-1D255-EPack - Graphical Wiring 9{=0(E3]

TG

11 wires used, 69 free &

| ) f e |

85 ———— 1} b =
e | Browse_@ Find| 1} Blocks B Meas.P

[ S— TR

o[ [ [F]

& Comment ~ n I YWarkingSP = 0.00

13 tamitor I

+ﬂ|D

: SPSalect WarkingSP b= o

{F Instrument Remote  RateDone

g Alarm DisRamp Main.
Comms

% Control
{F Eneray
{% Fauldet
b

% FiringOP 278
TF IPMonitor
TF Lac2
TF Locs
{J Math > i v

SetProv

10.AnaloglP 5| 3 Main.
WoltsOto10 (0}
LETHREY

Level 2 (Engineer) EPack v, E2.01

Figure 8.118 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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8.3.1 Toolbar
|® L @ 100% v O XKoo § &, Jﬁ ¥r Eiﬂ 14 wires used, 66 free =

¥ Download wiring to Instrument.

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

= Mouse Pan. When active, this causes the mouse cursor to become a hand-shaped icon. Allows
e 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, 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 (magpnification) 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
9 o undo the undo. Short cuts are <Ctrl>+<Z> for undo; <Ctrl>+<R> for re-do.
- Cut, Copy, Paste. Normal Cut (copy and delete), Copy (copy without delete) and Paste (insert into)
& @ functions. Short cuts are <Ctrl>+<X> for cut; <Ctrl>+<C> for copy and <Ctrl>+<V> for Paste.
Copy diagram fragment; Paste diagram fragment. Allows a part of the wiring diagram to be
LRy 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 compounds to be created and

3 ‘uncreated’ respectively.

8.3.2 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.
Alternatively, the mouse can be click-dragged on the background to create a ‘rubber band’ round the
relevant area; anything within this area being selected when the mouse is released.

<Ctrl>+<A> selects all items on the active diagram.

BLOCK EXECUTION ORDER
The order in which the blocks are executed by the instrument depends on the way in which they are wired.
The order is automatically worked out so that the blocks use the most recent data. Each block displays its
place in its sequence in a coloured square in the bottom left-hand corner (figure 8.119).

HA031414
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FUNCTION BLOCKS

A Function Block is an algorithm which may be wired to and from other function blocks to make a control
strategy. Each function block has inputs and outputs. Any parameter may be wired from, but only
parameters that are alterable in Operator Mode may 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 right hand corner to display a full list of parameters in the ﬂ
block (figure 8.121, below). Click on one of these to start a wire.

oo Down arrow

Hinz | CumentVale  OF(0)

frmmmmmm ) Wew Walue CIff (0] “

Position in ok |Add(1] Ly
execution order Sub (2
Mul (3]
Div [4]
AbsDif (5]
Seltax (5]
SelMin [7) v

Figure 8.119 Function block example

Function Block context menu
B8 Function Block Yiew

Right click in the function block to display the context menu. Re-ROUES Wires

Function block View Displays a list of parameters associated with the function Re-Route Input Wirss
block. 'Hidden’ parameters can be displayed by de- Re-Route Qutput Wires
selecting 'Hide Parameters and Lists when not Relevant’ Show Wires Using Tags
in the Options menu 'Parameter availability Settings... Hide Urwired Connections
item.

Re-Route wires Redraws all wiring associated with the function block. cut Crrkx

Re-Route Input Redraws all Input wiring associated with the function epy Cerl+C

wires block. B2 Paste Chri+y

Re-Route Output wires # Delete Del
Redraws all Output wiring associated with the function Undelete
block.

Show Wires Using Tags Bring To Front

Wires are not drawn, but their Start and End destinations Push To Back

are indicated by tags instead. Reduces wire ‘clutter’ in Edit Parametsr valus. ..
diagrams, where source and destination are widely Parameter Properties. ..
sepa rated. Q Parameter Help. ..

Math2 1 Figure 8.120 Function block

| :’Jff(DLEtI 10 Relay PV > 10.Relay context menu

n u

In2 Py

7 0 m O
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FUNCTION BLOCK CONTEXT MENU (Cont.)

Hide Unwired Connections

Cut

Copy

Paste

Delete
Undelete

Bring To Front
Push To back

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.

Copies items from the Clipboard to the current wiring diagram. <Ctrl>+<V>. If items are
pasted to the same diagram from which they were copied, the items will be replicated
with different block instances. Should this result in more instances of a block than are
available, a Paste error display appears showing details of which items couldn’t be

copied.

[ Save... ” Print... ” NoDetaiIs]

Meszage Log:

Statuzs Description

Infarmation  Paste

Information  Paste Block Counter

Error There aren't enough Counter blocks
Information  Paste Block Counter

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

Error There aren't enough Usv'al blocks
Information  Paste Block Ust/al

Error There aren't enough Uefval blocks
Infarmation  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...

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.

Parameter Produces Parameter Properties and Help information for the selected function block or
Help... parameter, depending on the hover position of the cursor, when the right-click occurs.
HA031414
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WIRES

To make a wire
1. Drag two (or more) blocks onto the diagram from the

function block tree. {|MainPY Diag.Status

2. Start a wire by either clicking on a recommended output : Main.5F DE;?Q'C;L:ELS ;

or clicking on the ‘Click to Select output’ icon at the n o T :

Control

bottom right corner of the block to bringupthe ‘=== = {IF Control ~
connection dialogue, and clicking on the required = Setup
. . {I+ Standhy

parameter. Recommended connections are shown with a I NorinaPV
green plug symbol; other parameters which are available £ EnLinit
being shown in yellow. Clicking on the red button causes {IF TransfeEn
all parameters to be shown. To dismiss the connection P FFType
dialogue either press the escape key on the keyboard, or AP Bleedicale
click the cross at the bottom left of the dialogue box. = {D--Dhlair;v

3. Oncethe wire has started a dashed wire is drawn from the - 5P
output to the current mouse position. To complete the Jhe I he
wire click on the required destination parameter. (X

4.  Wires remain dashed until they are downloaded
Figure 8.121 Output selection dialogue box

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[}S ForceExecBresk |
Force Exec Break  When wires form a loop, a break point must be introduced, !
. Re-Route Wire
where the value written to the block comes from a source Use Tags
which was last executed during the previous cycle. A break is Find Start
automatically placed by iTools, and appears in red. {i{ Force Find End
Exec Break allows the user to define where a break must be
placed. Surplus breaks appear in black. {
Re-Route wire Replaces the current wire route with a new route generated % bt o
from scratch. L -
. Undelete
Use Tags Toggles between wire and tag mode between parameters. :
Tag mode is useful for sources and destinations which are Brina To Front
. Push To Back.
widely separated.
Find Start Goes to the source of the wire. Figure 8.122 Wire con-
text menu
Find End Goes to the destination of the wire.
Cut, Copy, Paste  Not used in this context.
Delete Marks the wire for deletion. The wire is redrawn as a dashed
line (or dashed tags) until next download. Operation can be
reversed until after next download.
Undelete Reverses the effect of the Delete operation up until the next
download, after which, Undelete is disabled.
Bring to Front Brings the wire to the front of the diagram.
Push to Back Sends the wire to the back of the diagram.
HA031414
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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 8.124).

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 8.124.

Comment Context Menu

Edit Opens the Comment dialogue box to allow the comment text to

be edited. # die
Unlink Deletes the current link from the comment. Unlink
Cut Moves the comment to the Clipboard, ready to be pasted & cut Chrex
elsewhere. Short cut = <ctrl>+<X>. Copy  Chrl+C
Copy Copies the comment from the wiring diagram to the Clipboard,
ready to be pasted elsewhere. Short cut = <ctrl>+<C>. * Delete Del
Paste Copies a comment from the Clipboard to the wiring diagram.
Short cut = <ctrl>+<V>.
Delete Marks the comment for deletion at next download. Figure 8.123
Undelete Undoes the Delete command if download has not taken place Commﬁg;ﬁonteﬂ
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 [zample
comment

Math2 2

add (1) © Usrval 1

—m1 ou}— 1000 &

- S —lval val

n2 .

g g . 24
Out=10.00
Monitor

Figure 8.124 Comment and Monitor appearance

Monitor Context Menu

Ty
Show names Toggles parameter names on and off in the monitor box. Show N
Unlink Deletes the current link from the monitor. v >howNames
Cut Moves the monitor to the Clipboard, ready to be pasted Linlink
elsewhere. Short cut = <ctrl>+<X>. % cut Chriex
Copy Copies the monitor from the wiring diagram to the .
. Copy ChrlHC
Clipboard, ready to be pasted elsewhere. Short cut =
<ctrl>+<C> R Paste Chrl+y
Paste Copies a monitor from the Clipboard to the wiring . Delete Del
diagram. Short cut = <ctrl>+<V>.
Delete Marks the monitor for deletion at next download. _
Undelete Undoes the Delete command if download has not taken Bring To Front
place Slnce. Push To Back.
Bring to Front Moves the item to the 'top’ layer of the diagram. & Parameter Hel
Push to Back Moves the item to the ‘bottom’ layer of the diagram. ; o
Parameter Help  Shows parameter help for the item. Figure 8.125

Monitor context menu

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.
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COLOURS

ltems on the diagram are coloured as follows:

Red ltems which totally or partially obscure other items and items which are totally or
partially obscured by other items. Wires that are connected to unalterable or non-
available parameters. Execution breaks. Block execution orders for Task 1.
Blue Non-available parameters in function blocks. Block execution orders for Task 4. Task
breaks.
Green ltems added to the diagram since last download are shown as green dashed lines.
Block execution orders for Task 2.
Magenta All selected items, or any item over which the cursor is hovering.
Purple Red wires when being hovered over by the mouse cursor.
Black All items added to the diagram before the last download. Block execution orders for
Task 3. Redundant execution breaks. Monitor and comment text.
DIAGRAM CONTEXT MENU
Cut Active only when the right click occurs within the
bounding rectangle which appears when more than one cut Clrbx
item is selected. Moves the selection off the diagram to Copy Crrl+C
the Clipboard. Short cut = <ctrl>+<X>. @ Paste Chri+¥
Copy As for 'Cut’, but the selection is copied, leaving the Re-Route Wires
original on the diagram. Short cut = <ctrl>+<C>. Align Tops
Paste Copies the contents of the Clipboard to the diagram. Align Lefts
Short cut = <ctrl>+<V>. Space Evenly
Re-Route wires Reroutes all selected wires. If no wires are selected, all % bolote

Align Tops
Align Lefts
Space Evenly

Delete
Undelete
Select All
Create
Compound

Rename

Copy Graphic

Save Graphic...

wires are re-routed.
Aligns the tops of all blocks in the selected area. Undslete
Aligns the left edges of all blocks in the selected area.

Spaces selected items such that their top left corners are soect Al
spaced evenly across the width of the diagram. Click on Create Compound
the item which is to be the left-most item, then Rename
<ctrl>+<left click> the remaining items in the order in _
Copy Graphic

which they are to appear.
Marks the item for deletion at next download time.
Can be ‘Undeleted’ up until download occurs.

Save Graphic, ..
Copy Fragment To File...

Reverses the action of ‘Delete’ on the selected item. Paste Fragment From File...
Selects all items on the current diagram. Centre

A.ctlve onlylwhen the right Fllck occurs, in th.e top level Figure 8.126 Diagram context
diagram, within the bounding rectangle which appears menu

when more than one item is selected. Creates a new

wiring diagram as described in ‘Compound’, below.

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

Centre

Allows the user to select a stored fragment for inclusion in the 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 theirtabs 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 or more function blocks K2
in the top level diagram and then clicking on the ‘Create Compound’ toolbar
icon. The highlighted items are moved from the top level diagram into a new
compound.

Create Flatten
compound | 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.

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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8.4 PARAMETER EXPLORER
This view is displayed:
1. by clicking on the ‘Parameter Explorer toolbar icon, EH Parameter Explorer
2. by double clicking on the relevant block in the tree pane or in the graphical wiring editor
3. by selecting ‘Function Block View’ from the Function block context menu in the Graphical wiring Editor.
4. by selecting ‘parameter Explorer from the View' menu
5. by using the short cut <Alt>+<Enter>

In each case the function block parameters appear in the iTools window in tabular form, such as the example
in figure 8.127.

File Device Explorer Yiew Options Window Help

Q .| 2 .

Wigws Help

DB&&%%X‘@

Mew File  Open File Load Save Prink Scan Add Remove

@ Graphical Wiring BB Parameter Explorer [ Fieldbus [0 Gateway &'a' Watch/Recipe H OPC Scope =3 Tools Secure

L) T T R bt =« rpack.192-168-111-10-502-1D255-EPack - Parameter Ex... [= |[8)[X)
= — | A
< - | & IJ Meas | Setup | AlmDis | AimDet | AmSig | AlmLat | Alméck | AmStop|
3 Browse |m| [ Name | Description | Address| ‘alue|
. MetType The type of network. Set in i 23 TPH 1] =
D Instrument b A M aximum M axirum Yoltage of the stac 291 500 [0) -
{1 & VlineMominal | Line nominal value 279 230.00
[ 1PManitar & \Maximum t awirurn Current of the stacl 283 Stack164 (0] -
[ Lgez & \Nominal Mominal current of the stack 282 16.00
[ Lges A WLoadType Load Voltage type for Compl 292 WLoad_Typel (0] -
[ Mathz HeatzinkTraas M awimumn termperature of the 270 25|
{3 Madultr & VdipsThreshold Voltage Dips Threshold 271 10
E‘a Nebwark = & FreqDiittThreshe Frequency Diift Threshold, 2490 200
[:l Meas A& ChopOffThreshe Chop O Threshold 293 120
H & ChapOffiib Chop OFff Mumber 294 10
& & OveroltThreshe Over valage threshold 272 10
& Under/oltThresl Under voltage threshold 273 15
HeatzinkFreT en Heatsink pre alarm temperaty 274 100
& PLFAdustReq | Partial load failure adjustmen 280 Mo (0] =
-] PLFAdusted | Partial load failure adjusted a 275 Mothdjusted 0] -
AP Bl FCensitivinn | Partial lnad Faillire sensitivitn 276 2
£
Level 2 (Engineer) EPack v, E2.01

Figure 8.127 Parameter table example

The figure above shows the default table layout. Columns can be added/deleted from the view using the
‘Columns’ item of the Explorer or context menus (Figure 8.128).

View Options  ‘Window

Copy Parameter Chrl+C @

rint S Copy Parameter el

Parameter Properties. ..
nical @ Parameter Help...  Shift+F1 | Fieldbus I/ Gakew.

v Description
Address Display... v Address

v Limits
¥

% Context Menu
Explorer Menu Oper

Figure 8.128 Column enable/disable

Parameter Properties. ..
@ Parameter Help...  Shift+F1

Columns Drescription
Address

Lirnits

Carmment
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8.4.1 Parameter explorer detail

Figure 8.129 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.

22| EPack.192-1/68-111-10-502-1D255-FPack - Parameter Explorer (Network) ==
4
Meas | Setup | AlmDis | AlmDet | almSig | AlmLat | Almack || AlmStop
| Name | Deseription | Address| Walue| Low Limit| High Limit|
Frequency Frequency of the line 2B 0.00 -10000000000.00  10000000000.00
line Line voltage meazurement 2Rk 000 -10000000000.00 1000000000000
| Iims of the load 257 0.00  -10000000000.00  10000000000.00
lzqBurst Ayerage zquare value of loar 258 000 -10000000000.00 10000000000, 00
lsq Square value of the load cun 2549 000 -10000000000,00 10000000000, 00
Y Wi of the load 260 0.00  -10000000000.00 1000000000000
WaqBurst Average square value of the 2B8 000 -10000000000.00 1000000000000
Wag Square value of load voltage 281 000 -10000000000.00 10000000000, 00
PEurst True Power measurement in 262 000 -10000000000.00  10000000000.00
F True power meazurement. 2B3 000 -10000000000.00 1000000000000
S Apparent power measuremer 2B4 000 -10000000000.00 1000000000000
PF Power Factor 265 0.00  -10000000000.00 1000000000000
Z Load impedance 266 000 -10000000000.00  10000000000.00
HtSinkTemp  Heatsink 1 temperature 2B 000 -10000000000.000 1000000000000
HNetwork_Meas - 14 parameters

Figure 8.129 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 8.127, above.

Columns. The default explorer window (figure 8.127) contains the columns ‘Name’, ‘Description’,
'‘Address’ and 'Value'. As can be seen from figure 8.130, above, the columns to be displayed can
be selected, to a certain extent, using either the ‘Explorer’ menu or the context menu. ‘Limits” have
been enabled for the example above.

Hidden Parameters. By default, iTools hides parameters which are considered irrelevant in the
current context. Such hidden parameters can be shown in the table using the ‘Parameter availa-
bility’ settings item of the options menu (figure 8.130). Such items are displayed with a shaded
background.

The full pathname for the displayed parameter list is shown at the bottom left hand corner of the
window.

M ME wWindow Help

@ Scaling. ..
&= u
Loac Show Device Mames

gg| v Show Labels on Taokars Parameter Availability Settings X
Panel Yiews Position +
1331 Hide Parameters and Lists when Mot Relevant
Cloring. . Mote: it may be necessany to manually refresh iTools to
Update Rates... reflect cument settings. This can be done by pressing
) Shift+F5.
Decimal Places ’

Paraneter fwvailabilit

— Parameter List Cursor Options [ Parameter Walue Selections Restricted by Current Limits

“hua Parameters in Rrmmes (Find [

oK ] [ Cancel

Figure 8.130 Show/Hide parameters
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8.4.2 Explorer tools
A number of tool icons appear above the parameter list:
. Backto: 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

1

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'.
4g  Push pinto give the window global scope. Clicking on this icon causes the current parameter list to
be permanently displayed, even if another instrument becomes the ‘current device'.

)

8.4.3 Context Menu

Copy Parameter Chrl+C

Parameter Properties. ..
@ Paramneter Help...  Shift+F1L

Colurnns 4
Copy Parameter Copies the clicked-on parameter to the clipboard
Parameter properties Displays parameter properties for the clicked-on parameter
Parameter Help... Displays help information for the clicked-on parameter
Columns Allows the user to enable/disable a number of parameter table
columns (figure 8.128).
HA031414

Issue 6 May 16 Page 147



EPACK POWER CONTROLLER: USER GUIDE

8.5 FIELDBUS GATEWAY i Fieidbus 1/0 Gateway

EPack controller units contain a great number of parameters, so it is necessary for the user to define which
Input and Output parameters are to be available for block read and write. The Input/Output definitions are

configured using the ‘Fieldbus I/0O Gateway'.

i EPack.192-168-111-10-502-1D255-EPack - Fieldbus 1/0 Gateway Editor Al=E3
L A
Input Deefinition | 0utput Diefirition

[ Name | wired From ~

& Inputi Contral b ain Py 3
& Input2 Control.Main. 5P

A Inputd3 Network. Meas Vine

& Inputd Metwark. Meas

& Inputds Metwark. Meaz Vine W
& InputlG Network. Meas.|

& Inputd? Metwork, teas PBurst

& Inputd Metwark. Meas. Frequency

& Inputdd [t wired]

& Inputll [nat wired)

& Inputii [nat wired)

& Input12 [t wired) W

A e P " —

Figure 8.131 Typical Fieldbus Gateway Parameter list
As shown in figure 8.131, 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
8.132) provides a browser from which a list of parameters can be
opened.

2. Double click the parameter to assign it to the input definition.

(21 Fauledet
(2] FiringoP
{2 Instrument
=R ]
=-Z7 AnaloglP
=21 Main
4 Type
4 FangeHigh
47 FangeLow
APy
470 Meastal
2 Almpis
21 AlmDet

[ Delete wire

Cancel

Figure 8.132 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. Thetables are saved to Flash memory when the user quits configuration mode and returns to Op-

erator 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. A maximum of 32 input and 16 output parameters may be set using the Gateway Editor.
2. No checks are made that output variables are writeable, and if a read only variable is included in
the output list any values sent to it will be ignored with no error indication.
3. For Modbus only:

As shown in figure 8.133, ‘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 defi-
nition table according to whether the instruction is a read or a write. The value for a parameter in
the input table may differ from the value of the same parameter in the output table.

Once the changes have been made to the Input and Output definition lists, they must be downloaded
to the controller unit. This is done (for both tables simultaneously) by clicking on the ‘Update device
Flash Memory’ button on the top left of the Fieldbus Gateway Editor window. The controller performs
a restart after this operation.

Output Definition table

Input Definition table

BLK READ 4—‘ hex 1288

Parameter A address

Parameter B address

Parameter C address

Parameter D address

Further addresses

BLK WRITE — ]

hex 1288

Parameter E address

Parameter F address

Parameter C address

Parameter G address

Further addresses

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 8.133 Block read and block write (note 3)
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8.6 WATCH/RECIPE EDITOR &gt #atchjRecipe

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.

& EPack.192-168-111-10-502-1D255-EPack - Watch/Recipe Editor,

DEEY ¢ X lease A
List | Parameter | Description [ Yalue|
| Firing0P Mode Firing Mode indicatic Mode_Burst (1] = Rename Data Set...  Cerl+R
FiringOF I Input of the fiing oul 0.00 Dﬁ Mew Data Set Chrl+w
FirngOF LoadType Load type cqnfigural Resistive [0) - [m Dielete Data Sek Chrl+Del
Energy Input Input to totalize 0.00 & N | |
Control AlmDet | PYT ransfer Indication alarm det Inactive (0] ~ snapshat Yalues Chrl+A
&7 Clear Data Set Shift+Del
@ Download Yalues Chrl+D
Copy Data Set Chrl+C

Figure 8.134 Watch/Recipe Editor window (with context menu)

8.6.1 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, orif 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'lnsertitem...' tool button . the ‘Insert Parameter’ item in the Recipe or context menu or the short

cut <Insert> can be used to open a browse window from which a parameter is selected for insertion
above the currently selected parameter.
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DATA SET CREATION

Once all the required parameters have been added to the list, select the empty data set by clicking on the

column header. Fill the data set with current values using one of the following methods:

1. Clicking on the ‘Capture current values into a data set’ tool icon @ (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 setis 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§
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>.

8.6.2 Watch Recipe toolbar icons

O

@ ¥ & & O B

2L 8BE

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>+<O>

Save the current watch/recipe list. Allows the current set to be saved to a user specified location. Short cut
<ctrl>+<S>.

Download the selected data set to the device. Short cut <ctrl>+<D>
Insert item ahead of selected item. Short cut <Insert>.

Remove recipe parameter. Short cut <ctrl>+<Delete>.

Move selected item. Up arrow moves selected parameter up the list; down arrow move the selected
parameter down the list.

Create a new empty data set. Short cut <ctrl>+<w>.
Delete an empty data set. Short cut <ctrl>+<Delete>
Capture current values into a data set. Fills the selected data set with values. Short cut <ctrl>+<A>.

Clear the selected data set. Removes values from the selected data set. Short cut <Shift>+<Delete>.

Open OPC Scope. Opens a separate utility that allows trending, data logging and Dynamic Data Exchange
(DDE). OPC Scope is an OPC explorer program that can connect to any OPC server that is in the windows
registry.

(OPC is an acronym for ‘OLE for Process Control, where OLE stands for ‘Object Linking and Embedding".)

8.6.3 Watch/Recipe Context Menu

The Watch/Recipe Context menu items have the same functions as described above for toolbar items.
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9 PARAMETER ADDRESSES (MODBUS)

9.1 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 9.3.

2. When using 16-bit scaled integer modbus addressing, time parameters can be read from or writ-
ten to in 10ths of minutes, or in 10ths of seconds as defined in the parameter Instrument.config.
TimerRes.

9.2 PARAMETER TYPES

The following parameter types are used:

bool Boolean

uint8 Unsigned 8-bit integer

int1é 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.

9.3 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 section 7.12.4.

9.4 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.
The Parameter Help file will display.
2. Select the topic Scada from the Content tab.
3. Scroll to the heading List of Parameters in the main window, click EPack Parameters.
The EPack Parameters table will display.
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10 ALARMS

10.1 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.

10.1.1 Missing mains

Supply power is missing.

10.1.2 Thyristor short circuit
A thyristor short circuit leads to current flow even when not firing.

10.1.3 Over temperature
Reserved for future development.

10.1.4 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 Section 7.18.2.

10.1.5 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 Section 7.18.2.

The value can be adjusted between 0.9% and 5%, the default value is 2%.

10.1.6 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 (Section 7.18.2).

10.2 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.

10.2.1 Total Load Failure (TLF)

No load is connected.

10.2.2 Closed Loop alarm

Closed loop break alarm is currently active.
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10.2.3 Alarm input

The alarm input associated with the alarm block is active.
10.2.4 Over current detection

The analogue input over current detection alarm is active.

10.2.5 Over Voltage Alarm

An 'OverVoltThreshold’ can be configured in the Network.Setup area of configuration (Section 7.18.2) 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.

10.2.6 Under Voltage Alarm

An ‘UnderVoltThreshold’ can be configured in the Network.Setup area of configuration (Section 7.18.2) 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.

10.2.7 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).

The sensitivity of the partial load failure measurement can be setto any value between 2 to é 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 circuitin 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 Section 7.18.2.
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10.3 INDICATION ALARMS

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.

10.3.1 Process Value Transfer active
Indicates when a transfer control mode (e.g. V2 <> 12 P <> I? or V? <> I?) is active.

10.3.2 Limitation active
Indicates when the internal firing control loop limits the firing output (12 or V?) (in order not to exceed the
adjusted maximum value)

10.3.3 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 (Section 7.18.2) and is configurable as 10%
to 400% of Nominal Current.
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11 MAINTENANCE

11.1 SAFETY

BRANCH-CIRCUIT PROTECTION AND SAFETY OVERLOAD PROTECTION

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. Itis also the
responsibility of the user to provide external or remote safety overload protection to the end instal-
lation. Such branch-circuit and safety oveload protection must comply with applicable local regula-
tions.

UL: The abovementioned branch-circuit protection is necessary for compliance with National Elec-
tric Code (NEC) requirements.

WARNINGS

. The manufacturer shall not be held responsible for any damage, injury, losses or expenses

caused by inappropriate use of the product or by failure to comply with the instructions in this
manual. It is the responsibility of the user to check, before commissioning the unit, that all nomi-
nal characteristics correspond to the conditions under which it is to be installed and used.

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

Voltage of over 500V RMS may exist in and around the units, even when they are not ‘running’.
Ensure that all sources of hazardous voltages are isolated from the units before carrying out any
work on the units.

The heat sink becomes hot whilst the unitis running, and it can take up to 15 minutes to cool after

the unit is shut down. Touching the heat sink, even briefly, must be avoided whilst the unit is
operating.

11.2 PREVENTIVE MAINTENANCE

Please read the warnings above, before attempting to carry out any work on the unit(s).

1. Every six months check that all power and protective earth cable connections are correctly tightened
(Section 2.2.1) . This check should include the safety earth connections to the cabinet.
2. To maintain maximum cooling efficiency, the Power Module heat-sink must be cleaned regularly. Peri-
odicity depends on the local environment, but should not exceed six months.
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11.3 FUSING

According to the CE and UL certifications, high speed fuses (supplemental fuses) are mandatory for compli-
ant installation and protection of the EPack power controller against short circuit.
The power circuit shall be protected by a supplementary fuse as described in the table 11.6 below. These
should be used in conjunction with suitable fuse holders and contact kits (if required) as shown in the table
11.7. The coloured areas indicate which fuses use which fuse holders

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)

voltages shall be isolated and the EPack unit examined and replaced if damaged.

WARNING
If either the branch circuit protective or the supplementary fuse (high speed fuse) ruptures, supply

Fuse body size (mm) Eurotherm part number
EPack Fuse Without With Without With
nominal rating blown fuse|blown fuse blown fuse blown fuse
current indicator | indicator indicator indicator
<25A | 32A | 10x38 14 x 51 |CS031505U002 | CS031506U002
32A | 40A | 14 x 51 14 x 51 [CS031507U002 | CS031508U002
40A 50A | 14 x 51 14 x 51 |[CS031509U002 | CS031510U002
50A 63A | 22x58 22 x58 | CS031511U002 | CS031512U002
63A 80A | 27 x60 27 x 60 CS031513U002
80A |200A| 27 x60 27 x 60 CS032166U002
100A |200A | 27 x60 27 x 60 CS032166U002
125A |200A | 27 x60 27 x 60 CS032166U002
Table 11.6: Fuse details
Fuse part Fuse holder] Contact kit| Blown
number part no. part no. fuse
(Eurotherm) (Eurotherm)| (Eurotherm)|indication
CS031505U002 | CP018525 No
CS031506U002 | CP171480 [CP177220 Yes
CS031507U002 | CP171480 No
CS031508U002 | CP171480 [CP177220 Yes
CS031509U002 | CP171480 No
CS031510U002 |CP171480 [CP177220 Yes
CS031511U002 | CP173083 No
CS031512U002 | CP173083 [CP177221 Yes
CS031513U002 | CP173245 No
CS031513U002 |CP173245 [CP177222 Yes
CS032166U002 | CP173245 No
CS032166U002 |CP173245 |CP177222 Yes

Table 11.7:

Fuse holders and contact kits
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11.3.1 Fuse dimensions
Figures 11.135to 11.138 show dimensional details for a number of common fuses (not all shown to the same

scale).
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Figure 11.136 Fuse dimensions: US14
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Figure 11.137 Fuse dimensions: US22
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11.4 INSTRUMENT UPGRADE

Instrument upgrade is done in three steps: upgrading iTools to the latest version, upgrading firmware and
upgrading software.

11.4.1 iTools upgrade

Locate the ‘Downloads’ section of the www.Eurotherm.com website, and select iTools Software from the
Software list. Click on ‘' DOWNLOAD’ and follow the instructions.

E U rot h e r m Products Downloads Industry Systems

Home

Download Documents, Software and Certificates

Downloads

Technical Documents Documents Software Video Tutorials

Click on
'iTools Software’

Figure 11.139 Downloads section

11.4.2 Firmware upgrade
With the relevant instrument selected in iTools, click on the Help menu and select ‘Check for Updates...’
Click on 'Firmware upgrade and follow the instructions.

14 Contents @ Update Checker - ilools g@
1 Release Nobes . ] ]
ool an the Weh iT ool Wersion Information
1 i Your Installed Yersion: 95711
@ Device Help I
§ Device Infarmation. . Current Release: 95711
- Releaze Date: 20131220
Check for Updates. ..
k You are already running the latest version of iTools.
Syskem Information
iTools Installation Diagnaostics
About.., Oriline Devices

Werzsioh Update Available

Firmmware Upgrade Tol...

Figure 11.140 Check for updates
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11.4.3 Software upgrade

Software upgrade can be carried out by one of two methods, as follows:

OBTAINING A PASSCODE VIA TELEPHONE

2. Place an order for the required new functionality.

3. Anew passcode will be provided which is to be entered in the Instrument Options configuration.

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.

EEB EPack192-168-255-3-502-ID255-EPack - Parameter Explorer (Instrument) =N ECR =<
P
| Display | Chains | Canfiguration | Options | &calingFactor|
[Name [Desciption [ Addiess| Value|Wied From
Seralo Serial Number 5102 ikl
Software Software version of the product 5103 2302
# Passcodel | Pass Code for Fealures Secure Word 1 5099 51317
& Passcode? | Pass Code for Features Secure Word 2 5100 11674
Passcoded | Pass Code for Fealures Secure Word 3 5101 0

< T

Instiument.Options - 5 parameters

Figure 11.141 Instrument options configuration

OBTAINING A PASSCODE VIA ITOOLS
1. Click on the ‘iTools Secure’ toolbutton

=3 iTools Secure

2. Acceptthe warning
3. Select the functions required from the displayed list (figure 11.142)
4. Click on 'Proceed.... This sends an email requesting the option passcode. Follow the instructions.
5. Enter the new passcode as described in step three above.
=2 iTools Secure | =t|| 28 |
Options Help
MNao Hardlock Found
epkDADOD28D0AL5local ID255-EPack
Faating |Enahble 324 -
[¥] Lirmit Loops
[¥] Transfer Contral
[V] Power Control
[¥|Energy Function Block
[¥] Graphical Wiring Editor
[V]Ethertlet/IP
Proceed... ] l Close
Figure 11.142 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 embed MOLEX Ethernet/IP stack.

microutf8

/* microutf8.c
Copyright (C) 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 fur-
nished 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 IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

*/

Iwip

/*

* Copyright (c) 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.
*

HA031414
Page 162 Issue 6 May 16



EPACK POWER CONTROLLER: USER GUIDE

Appendix A: TECHNICAL SPECIFICATION

A1 STANDARDS

STANDARDS

The product is designed and produced to comply with

e EN60947-4-3:2000 + A1:2006 + A2 :2011

(Low-voltage switchgear and controlgear —Part 4-3: Contactors and motor-starters —

AC semiconductor controllers and contactors for non-motor loads (identical to IEC60947-4-3:1999 +A1: 2006 +A2: 2011)
e 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 Contactors and Motor-Starters

Standards

The product is designed and produced to comply with

. EN60947-4-3:2000 + A1:2006 + A2 :2011
and motor-starters - AC semiconductor controllers and contactors for non-motor loads (identical to
IEC60947-4-3:1999 +A1: 2006 +A2: 2011)

e 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 Contactors and Motor-Starters

Other applicable standards are cited where appropriate

Russian Approvals: EAC approval and Pattern Approval

(Low-voltage switchgear and controlgear - Part 4-3: Contactors

Other applicable standards are cited where appropriate

INSTALLATION CATEGORIES

General installation category details for the driver and power modules are summarized in the table below.

) Rated impulse with- Rated
Installation Cate, stand insulation volt-
gory voltage (Uimp) age

Communications Il 0.5 kv 50V

Standard 10 Il 0.5 kv 50V

Relays Il 2.5 kV 230V

Unit Power 1L 6 kv 500V

Table A.8: Installation categories
A2 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
Frequency range 47 to 63 Hz for line and ac auxiliary supplies)
Power requirement 24V dc For 24V supplies, in order to comply with safety
24Vac  18VA requirements, the supply voltage must be derived
. 500vVac  20VA from a SELV or PELV circuit.

Installation category See table A.8 above.
Nominal load current 16 to 125 Amps

Pollution degree
Utilization categories (Load types)

Duty cycle

Device form designation

Short circuit protection

Rated short-circuit conditional current
Load Types

Overload conditions

PHYSICAL

Dimensions and fixing centres

Pollution degree 2
AC51: Non-inductive or slightly inductive loads, resistance furnaces

AC56a: Transformer Primary or MOSI (Molybdenum Silicide)

Time temperature dependant loads (Silicon Carbide, Carbon)

Uninterrupted duty / continuous operation

Form 4 (Semiconductor controller)

By external supplemental fuses (high speed fuse) - see Section 11.3 ‘Fusing’.

100kA (coordination type 1).

Single phase control of resistive loads (low/high temperature coefficient and non-aging/aging types) and transformer pri-
maries.

AC51: 1xle continuous.

See figure 2.2, figure 2.3, figure 2.4 and figure 2.5 for details

Weight 16 to 32A units  800g + user connectors
40to 63A units 9509 + user connectors
80A and 100A units ~ 1800g + user connectors
125 Aunits 25009 + user connectors
ENVIRONMENT
Temperature limits Operating:  0°C to 45°C at 1000m
0°C to 40°C at 2000m
Storage:  -25°Cto +70°C
Altitude 1000 m maximum at 45°C
2000 m maximum at 40°C
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Humidity limits

Protection (CE)  32A and 63A units:
80A, 100A and 125A units:

Protection (UL) All units:

Atmosphere

External wiring General:
uUL:

Shock
Vibration (EN60068-2-6)*

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 2.1 of this manual for temperature ratings)

To (EN60068-2-27) and IEC60947-1 Annex Q

To (EN60068-2-6) and IEC60947-1 Annex Q

*In order to maintain IP20 rating, the wiring and installation requirements defined in section 2.2.2
must be adhered to.
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A2 SPECIFICATION (Cont.)
EN60947-4-3:2000 + A1:2006 + A2 :2011 & EN60947-4-3:2014

EMC Standard :

EMC immunity tests  According to EN60947-4-3:2000 + A1:2006 + A2 :2011 & EN60947-4-3:2014

Level Criteria
Requested Achieved Requested | Achieved

Electrostatic discharge Air discharge mode 8 kV Air discharge mode 8 kV 2 2
(test method of IEC 61000-4-2) Contact discharge mode 4KV Contact discharge mode 4KV
Radiated radio-frequency 10V/m from 80 MHz to 1 GHz 12V/m 1 1
leEleCCZr;)(;T(\)zzf:gt)icﬁeld (testmethod of and from 1,4 GHzto 2 GHz from 80MHz to 3 GHz
Fast transients test (5/50 ns) Power line, auxiliary circuit Power line, auxiliary circuit 2 2
(test method of EN 61000-4-4) and control 2kV / 5 KHz and control 2.2kV /5 KHz
Surge Voltage (1,2/50 ps - 8/20 ps) 2kV line to earth 2kV line to earth 2 2
(test method of EN 61000-4-5) 1kV line to line 1kV line to line
Conducted radio-frequency 10V (140dBpV) 10V (140dBuV) 1 1
(test method of EN 61000-4-6) from 0,15MHz to 80 MHz from 0,175MHz to 80 MHz
Conducted radio-frequency 10V (140dBpV) 10V (140dBpV) 1 1
(test method of EN 61000-4-6) from 0,15MHz to 80 MHz from 0,15MHz to 80 MHz
Voltage Dips and short time 0% during 5000 ms 0% during 5000 ms 3 2
interruptions 0% during 2507300 cycles 0% during 2507300 cycles 3 2
(test method of EN 61000-4-11) 0% during 0.5 cycle & 1 cycle 0% during 0.5 cycle & 1 cycle 2 2

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 cycles 3 2

Table A.9: EMC immunity tests
EMC emission tests
Frequency Limit level for class A industrial | Comments
bz Quasi peak Average dB
dB (uV) (uv)
Radiated radio frequency 30to0 230 40 at 10m / Pass
According to EN60947-4-3:2000 + A1:2006 + A2 :2011 & | 230to 1000 | 47 at 10m /
EN60947-4-3:2014
(test method of CISPR11)
Conducted radio frequency 0.15t0 0.5 100 90 The conducted emissions
According to EN 60947-4-3:2000 + A1:2006 + A2:2011 0.5to 5 86 76 can meet the requirement
for rated power T1930 50170 5010 20 of IEC60?47—4—3 with an
& - gxternal fllter added on the
(decrease (decrease with | line connections.

EN60947-4-3 : 2014 for rated power >20kVA with log of fre- | log of fre-
(test method of CISPR11) queney) queney) This is in line with the rest of
Conducted radio frequency 0.15t0 0.5 79 66 the industry
According to EN60947-4-3:2014 for rated power < 20kVA| 0.5to 5 73 60
(test method of CISPR11) 5to 30 73 60

Warning: 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
Table A.10: EMC emission tests
HA031414 Appendix A
Issue 6 May 16 Page 165




EPACK POWER CONTROLLER: USER GUIDE

A2 SPECIFICATION (Cont.)

OPERATOR INTERFACE

Display

Push buttons

INPUTS/OUTPUTS

1.5" square TFT colour display allowing viewing of selected parameter values in real time, plus configuration of instru-
ment 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; 1 Relay output
Twice the mains frequency. Defaults to 55 Hz (18 ms) if the supply frequency lies outside the range 47 to 6 3Hz.)
Removable 5-way connector. (5.08 mm. pitch) located as shown in figure 2.8.

See table A.11 and table A.12

Configurable as one of: 0 to 10V, 1 to 5V,2 to 10V, 0 to 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 2: % of effective range (0 to 5V, 0 to 10V)

Note 3: After warm up. Ambient = 25 °C

Table A.11: Analogue input specification (voltage inputs)

Analogue input: Current input performance

Parameter Typical Max/Min
Total current working input span 0to +25mA
Resolution (noise free) (note 1) 11 bits
Calibration error (notes 2, 3) <0.2%
Linearity error (note 2) +0.1%
Ambient temperature error (note 2) +0.01%/°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 A.12: Analogue input specification (current inputs)
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A2 SPECIFICATION (Cont.)

DIGITAL INPUTS

Voltage inputs
Active level (high)
Non-active level (low)
Input impedance:
Contact closure inputs
Source current:
Open contact (non active) resistance:
Closed contact (active) resistance:
Absolute Maxima

4.4V<Vin<30V
-30V<Vin<+2.3V
27k (typ.) for voltage input mode

10mA min; 15mA max
>500Q

<150Q

+30V or £25mA

Notes:

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. Pinout given in figure 2.8.

Contact life Resistive loads:
Inductive loads:

High power use Current:
Voltage:

Low power use Current:
Voltage:

Contact configuration
Termination

Installation Category

Absolute max. switching capability

100,000 operations

Derate as per accompanying graph (figure A.143)

2A (resistive loads)

<264V RMS (UL: voltage 250Vac.)
>TmA

>1V

Single pole change-over (one set of Common, Normally Open and Normally Closed contacts)
Removable 3-way connector. (5.08 mm. pitch) located as shown in figure 2.8.
Installation category lll, assuming that nominal phase to earth voltage is < 300V RMS.

<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

Power factor (cos ) &

Inductive life = resistive life x reduction factor

Figure A.143 Relay derating curves
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A2 SPECIFICATION (Cont.)

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.

+0.02Hz

+1% of Nominal Vline.

+1% of Nominal V for voltage readings >1% of Nominal V. Unspecified for readings lower than 1%Vnom.

+1% of Nominal |RM§ for current readings > 3.3% of Nominal Igys. Unspecified for readings < 3.3% of Nominal Igys
+2% of (Nominal Vg

+2% oi(Nomina: ) |

+2% of (Nominal V) x (Nomina] I) A

0.1 Hz Tins page is deliberately left blank

11 bits of Nominal value (noise free)

<0.02% of reading / °C

Further parameters (S, PF, Z, IsqBurst, Vsq Burst, and PBurst) are derived from the above, for the network (if relevant). See section 7.18.1 (Network Meas submenu)

for further details.

COMMUNICATIONS

Connection

Dual port Ethernet - RJ45

Cable type Shielded RJ45 CAT5+

Protocol Modbus TCP, EtherNet/IP (a chargeable option)

Baud rate 10/100 full or half duplex

Indicators Tx activity (green) and communications activity (yellow)
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