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Issue Status Of This Manual

Issue 1 applies to EPower controller units fitted with firmware version 2.00.

Issue 2 includes CC-Link and EtherNet I/P communications. Appendix A now
provides a warning concerning continuous writes to EEPROM and scaling of
integers.

Issue 3 includes a new chapter (10) for PROFINET communications and Appendix B
Modbus TCP and Modbus RTU enhancements.

Issue 4 includes updates to the Profinet chapter 10.

Issue 5 updates paragraphs 7.4 - Devicenet and 8.4 - Ethernet - to 32 input and 16
output variables.

Issue 6 adds features available from firmware version 3.05 and above. They are
described in Chapter 1 inserted at the beginning of the manual and updates to
Continuous Writing to Parameters in Appendix A.

Issue 7 adds features now available in and supported by firmware version 3.10 and
above. The feature consists of three different communication module types;
ModbusTCP dual port, EtherNet/IP dual port and Profinet IO dual port (see "Digital
Communications Hardware").
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Application of User Communications Timeout

This chapter provides an update to issue 5 of the EPower Digital Communications
Handbook and includes features and additional parameters introduced in firmware
versions V3.05 and above. It applies to ALL EPower communications protocols.

Fieldbus Status Parameter

54 Parameter_Help

g
Masquer Sommaire

Sommaire |_|ndex ‘ Eachevcher|

&

Page précédente

This section applies to the following communications protocols:

ModbusTCP (dual port), Profibus, Devicenet, CanOpen, CCLink, Profinet 1O (single
and dual port) and Ethernet\IP (single and dual port).

It does not apply to Modbus and Modbus/TCP single port.

The Fieldbus Status parameter is found in the ‘Faultdet. CommsStatus’ list. This
parameter is a raw copy of the ‘NetStatus’ parameter found in the
‘Comms.User.NetStatus’ list and a value of ‘4’ (Active) means that communications
with the master is running correctly. However, in firmware versions 3.04 and below it
is not possible to wire ‘Faultdet. CommsStatus’ to the setpoint selector parameter
(‘SPselect’ or ‘RemSelect’) in setpoint provider directly.

& o-

Actualiser Imprimer Options

= (A Blocks

+ Q Access

+ @ AnaloglP

+ @ AnalogOP

= @ Comms

= User

®d
%] Protocol
%] Baud
5 Address
2 Parity
el Delay
2] Unitident
[£] DCHP_enable
[8) IP_address_1
[8) IP_address_2
%] IP_address_3
E] IP_address_4
é Subnet_Mask_1
El Subnet_Mask_2
[2] Subnet_Mask_3
[£] Subnet_Mask_4
[#] Default_Gateway_1
4] Default_Gateway_2
] Default_Gateway_3
] Default_Gateway_4
2 Pref_Mst_IP_1
5] Pref Mstr_IP_2
5 Pref Mstr_IP_3
2] Pref_Mstr_IP_4
5] ShowMac
(8] MAC1
(8] MAC2
E] MAC3
[E mac4
£] MAC5
B macs
] Network
[5] Occupied_Stations
%] Network_Version
(8] Extension_Cycles
5] NetStatus
2] PNinitMode
[Z] PNDevNum

Alarm Manager
l Faultdet.CommsStatus

Fieldbus Status

If the protocol used in NOT modbus or modbus/TCP, then this parameter is a copy of Comms.User.NetStatus.

If the protocoll used is NOT modbus or modbus/TCP, AND Comms.User.Parity is 1: The value of this parameter will be O if the
communication with the master is running. The value of this parameter will be 1 in case of communication error.

Value Options

0: Setup or Running
If modbusTCP: communication is running

-

: Anybus module initialising network specific functionality
If modbus TCP: communication timeout has occured.
Network Process Data channel ready but inactive
Network interface is inactive
Network Process Data channel is active and error free
At least one network error has been detected
Host fault has been detected
Anybus module has detected an error with the EPower driver module that prevents it performing network communications
: Invalid CC-Link Address

CC-Link address plus number of occupied stations minus 1 is greater than 64

oA NN

N

8: Only upto 15 Input Definitions can be supported

Applicable to CC-Link. Only upto 15 Input Definitions can be supported by Anybus CC-Link Module when configured as
network V1.1 or V2.0 with only 1 Extension Cycle. In this case CC_Link Error Code occupies Input Definition location 16.

9: Only upto 16 Output Definitions can be supported
Applicable to CC-Link. Only upto 16 Qutput Definitions can be supported by Anybus CC-Link Module when configured as
network V1.1 or V2.0 with only 1 Extension Cycle.

More Alarm Manager parameters

Figure 1 Fieldbus Status Parameter
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Parity Parameter
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From V3.05, this behaviour is the same by default, but a new mode has been added
as follows:

If the parameter ‘Comms.User.Parity’ is set to ‘1’ (Even), then the

‘Faultdet. CommsStatus’ parameter will only take values between ‘0’ and ‘1’ - 0 if
communications is running (if ‘Comms.User.NetStatus’ = Active) or 1 otherwise
(communications is not running).

This allows the ‘FaultDet. CommsStatus’ parameter to be wired directly to the setpoint
selector parameter (‘SPselect’ or ‘RemSelect’) without using any more function
blocks.

B

Actualiser

o

Options

&

Imprimer

= (A Blocks
= @ Access
+ @ AnaloglP
+ @ AnalogOP
= (@ Comms
= (@ User
®d
\E] Protocol
] Baud
2] Address
aEm
] Delay
[E] Unitident
|£] DCHP_enable
(8] IP_address_1
5] IP_address_2
5] IP_address_3
[5] IP_address_4
=] Subnet_Mask_1
[] Subnet_Mask_2
[E) Subnet_Mask_3
[#] Subnet_Mask_4
|#] Default_Gateway_1
(] Default_Gateway_2
(8] Default_Gateway_3
5] Default_Gateway_4
21 Pref_Mstr_IP_1
5 Pref_Mstr_IP_2
51 Pref_Mstr_IP_3
[E) Pref_Mstr_IP_4
(] ShowMac
[ MACT
5] MAC2
(8] MAC3
£] MAC4
E macs
1 MACE
[£] Network
] Occupied_Stations
[£] Network_Version
|8] Extension_Cycles
(¥ NetStatus
|£] PNinitMode
=] PNDevNum

Digital Communications. User Comms
IComms.User.Parity

Parity setting

Warning :

Up to V3.01 release : This parameter is stored in non-volatile memory in the driver. Do not write
continuously to this parameter using communications, this will permanently damage Epower driver.
For example, use acydlic writing mode at the start of the process to set the right value.

From V3.01: When you write to this parameter using cyclic mode, the value is not stored in non-
volatile memory to avoid damage to it. Be careful, do not reproduce cyclic mode in PLC by using
acyclic writing in a continuous loop

Parity is a method of ensuring that the data transferred between devices has not been corrupted.

Parity is the lowest form of integrity in the message, it ensures that a single byte contains either an even or an odd number of ones
or zeros in the data.

In industrial protocols, there are usually layers of checking to ensure that first the byte transmitted is good and then that the message
transmitted is good. Modbus applies a CRC (Cyclic Redundancy Check) to the data to ensure that the packet of data is not corrupted.
Thus there is usually no benefit in using odd or even parity, and since this also increases the number of binary bits transmitted for any
messages, it decreases throughput.

Fieldbus comm error reporting

if Comms.User.Id is "Network", then setting this parameter to 1 will enable the binary mode for FaultDet.CommsStatus. This will allow
the network status to be wired directly to the setpoint provider.

. In this case, FaultDet.CommsStatus will be 0 or 1. See Comms.User.NetStatus documentation for more details.
o If the protocol used is NOT modbus or modbus/TCP, then setting this to 1 means that FaultDet.CommsStatus will be 0 or
1. See FaultDet.CommsStatus documentation for more details.

Value Options

0: No Parity Enabled
1: Even Parity
2: Odd Parity

More User Comms parameters

Figure 2 Parity Parameter

Modbus and Modbus/TCP Timeout

This section applies to communications protocols Modbus and Modbus/TCP single
port only.

From firmware versions V3.05 and above, a new feature has been added. This is
timeout of communications for Modbus and Modbus/TCP single port. The timeout
parameter is found as ‘Comms.User.PNDevNum’.

To activate this feature, set a timeout value in ‘Comms.User,PNDevNum’. A value of
‘0’ disables this facility.

HA179770 Issue 8



EPower™ Controller Communications Manual

Application of User Communications Timeout

L]
Masquer Sommaire

Sommaire ‘!ndax ‘ Be:har:her|

&

Page précédente

i? Parameter_Help EIEI@

&

Imprimer

i

Actualiser Options

+ @ AnaloglP
= @ AnalogOP
= (3 Comms
= (@ User
Eid
5] Protocol
%] Baud

Z] IP_address_1
[E) IP_address_2
8] IP_address_3
5] IP_address_4

efault_Gateway_1
[£] Default_Gateway_2
|&] Default_Gateway_3
4] Default_Gateway_4
[8) Pref_Mstr_IP_1
2] Pref_Mstr_IP_2

ccupied_Stations
etwork_Version
Extension_Cycles
\E] NetStatus
&) PNinitMode
Gl PNDevNun|
- Q RmtPanel
= ? Control

Digital Communications. User Comms
IComms.User.PNDevNum |

Profinet Station number. / Timeout

Warning :

Up to V3.01 release : This parameter is stored in non-volatile memory in the driver. Do not write
continuously to this parameter using communications, this will permanently damage Epower driver,
For example, use acydlic writing mode at the start of the process to set the right value.

From V3.01: When you write to this parameter using cyclic mode, the value is not stored in non-
volatile memory to avoid damage to it. Be careful, do not reproduce cyclic mode in PLC by using
acyclic writing in a continuous loop

This parameter is used to setup the profinet device name. If PNDevNum has been previously set to "True" The profinet device name
will be "Epower.PNDevNum".

For example, if PNDevNum is equal to 5, then the profinet station name will be:epower.s5

Timeout Feature

If the communication protocoll used is modbus or modbus TCP: This parameter is the timeout value for the comms. The supervision
system must read this value on a regular time base to reload the timeout. If this does not happen, the Faultdet. CommsStatus will be
set to 1 (Timeout). Any access to the Fieldbus I/O Gateway will also reset the timeout. Setting this value to O in that case will
completly disable the Timeout Feature.

Desired Ti in ds | PNDevNum value H
10 6000

20 12000

54 32000

More User Comms parameters

Usage

Figure 3 Timeout Parameter
Timeout operates as follows:

A counter is made to operate:

* If there is an I0/gateway access. The counter is reloaded with the timeout value
entered in ‘Comms.User.PNDevNum’. ‘Faultdet. CommsStatus’ is set back to O.

* |f there is an acyclic modbus read request on the parameter
‘Comms.User.PNDevNum’. The counter is then reloaded with the timeout value
from ‘Comms.User.PNDevNum'. ‘Faultdet. CommsStatus’ is set back to 0.

As the counter reaches zero, ‘Faultdet. CommsStatus’ is set to 1.

The desired timeout is set according to the table below:

Desired Timeout in seconds | PNDevNum value

10 6000
20 12000
30 32000

‘Faultdet. CommsStatus’ can be wired directly to the ‘SetProv.SPSelect’ of the
setpoint provider block which allows a fallback value to be used in case of loss of
communication.

HA179770 Issue 8
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| 2 sTMuLATION Devicel - Graphical Wiring
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Figure 4 Example of wiring using Modbus Timeout Parameter
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Introduction

Jbus V Modbus

Chapter 1 describes parameter additions in firmware version 3.05

Chapter 2 provides general information on standards, cabling and electrical
connections.

Chapter 3 gives connector and wiring details for a serial link

Chapter 4 describes Modbus RTU and Jbus protocols.

This handbook is written for those people who need to use a digital communications
link and Modbus, (Jbus), DeviceNet®, Profibus, Modbus TCP (Ethernet),
EtherNet/IP™ or CC-Link communication protocols to supervise EPower controller
power management and control units.

Chapter 5 covers advanced topics such as access to full resolution floating point

data and user interface permissions.

Chapter 6 describes Ethernet (Modbus TCP)

Chapter 8 describes Profibus

Chapter 9 describes DeviceNet®

Chapter 10 describes EtherNet/IP™

Chapter 11 describes CC-Link

Chapter 12 describes PROFINET

Appendix A Warning - Continuous writing to parameters and Integer Scaling
Appendix B is a Glossary of Terms.

Appendix C lists ASCII codes.

Modbus is a serial communications protocol and is a registered trademark of
Gould Modicon Inc.

Jbus differs from Modbus in that the parameter addresses are displaced by 1.
The two protocols use the same message frame format.

There is a total of 16 Modbus and Jbus function codes but EPower controller
units use a subset - that is 3, 4, 6 and 16.

In this document reference will be made to Modbus, however all information
applies equally to Jbus.

HA179770 Issue 8
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References
Refer to the documents and links below for further information.

Gould Modbus Protocol Reference Guide, PI-MBUS-300

April Jbus Specification

EIA Standard Interface Between Terminal Equipment and Data EIA232 is not supported in the

EIA232-C Communication Equipment Employing Serial Binary current version of EPower
Interchange controller

EIA Standard Electrical Characteristics of Generators and Receivers  In this manual referred to as

EIA485 for use in Balanced Digital Multipoint Systems EIA485

EIA Standard Electrical Characteristics of Balanced Voltage Digital EIA422 is not supported in the

EIA422 Interface Circuits current version of EPower

controller

HA179769 The User Guide describes how to install, wire, use and  Can be downloaded from
configure the units. It also lists Modbus parameter www.eurotherm.com
addresses.

HA026230 Series 2000 Communication Handbook Can be downloaded from

www.eurotherm.co.uk
KD485 KD485 Installation and Operation Handbook Supplied with the KD485 unit
iTools This is a software package for configuring Eurotherm

EtherNet/IP
CC-Link
DeviceNet

Profibus

instruments. EPower controller units may be configured
using iTools from version 7.00.

ODVA Technologies: EtherNet/IP Library
CC-Link Partner Association

ODVA Technologies: DeviceNet Library
Profibus DP

www.odva.org.
www.cc-link.org.
www.odva.org.

www.profibus.com.

EIA232, EIA422 And EIA485 Transmission Standards

Serial communications for Modbus RTU, is performed using EIA485 only in the
current version EPower controller units. However, other instruments in the Eurotherm
range support other standards and it is appreciated that it may be necessary to use
EPower controller units in existing installations using other standards. These are

discussed below.

The Electrical Industries Association, (EIA) introduced the Recommended Standards,
EIA232, EIA485 and EIA422 (formerly RS232, RS485 and RS422). These standards
define the electrical performance of a communications network. The table below is a
summary of the different physical link offered by the three standards.

12
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EIA Standard

EIA232C

EIA485 5-Wire

EIA485 3-Wire (EIA422)

Transmission mode

Single ended +12volts

nominal (3v

15V maximum)

One or Two Pairs of wires. Differential
Mode. Half duplex - communication
occurs in both directions but not at the
same time. Typically once a unit begins
receiving a signal it must wait for the
transmitter to stop sending before it can

reply.

Differential Mode using
two pairs of wires. Full
duplex — allows
communication in two
directions
simultaneously.

minimum

Electrical 3 wires, Tx, Rx and 3 wires, A, B and C (Common) 5 wires. A', B', A, B and
connections common C.
No. of drivers and 1 driver 1 driver 1 driver
receivers per line 1 receiver 31 receivers 10 receivers
Maximum data rate |20k bits/s 10M bits/s 10M bits/s
Maximum cable 50ft, (15M) 4000ft, (1200M) 4000ft, (1200M)
length
Notes:
1. EIA232C is abbreviated to EIA232 in this manual. The EIA232 standard allows a

single instrument to be connected to a PC, a Programmable Logic Controller, or
similar devices using a cable length of less than 15m.

The EIA485 standard allows one or more instruments to be connected
(multi-dropped) using a three wire connection, with cable length of less than
1200M. 31 Instruments and one driver may be connected in this way. EIA485 is a
balanced two-wire transmission system, which means that it is the difference in
voltage between the two wires that carries the information rather than the voltage
relative to ground or earth. One polarity of voltage indicates logic 1, the reverse
polarity indicates logic 0. The difference must be at least +200mV but any voltage
between +12 and -7 will allow correct operation. Balanced transmission is less
prone to interference or pickup and should be used in preference to EIA232 in
noisy environments. Although EIA485 is commonly referred to as a ‘two wire’
connection, a ground return/shield connection is provided as a ‘common’
connection for EPower controller units, and in general this should be used in
installations to provide additional protection against noise.

The 3-wire EIA485 should be used where possible for new installations where
multi-drop capability is required.

Some instruments use a terminal marking that is different from that used in the
EIA485 standard. The table below compares this marking.

EIA485 3-Wire
standard

Instrument

EIA485 5-Wire

standard Instrument

RX+ RxA

RX- RxB

A(+)

Rx TX+ TxA

w

B(-)

Tx B TX- TxB

Common
(Com)

Common
(Com)

Common (Com) |Common (Com)

HA179770 Issue 8
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Cable Selection

Notes:

1. EPower controller units operate in a half duplex mode that does not allow the
simultaneous transmission and reception of data. Data is passed by an
alternating exchange.

2. Most PCs provide an EIA232 port for digital communications. The KD485
Communications Interface unit is recommended for interfacing to EIA485. The
limitation of 32 devices is overcome by splitting larger networks into segments
that are electrically isolated. The KD485 may be used to buffer an EIA485
network when it is required to communicate with more than 32 instruments on the
same bus. It may also be used to bridge 3-wire EIA485 to 5-wire EIA485 network
segments. Should it be necessary to integrate EPower controllers into an existing
system using 5-wire EIA485 the Series 2000 Communications Handbook shows
details of recommended wiring. See "Interconnection Diagram 3-Wire EIA485"
on page 23 for wiring information for this unit, or refer to KD485 Installation and
Operation Handbook.

This section provides general information regarding the type of cable which should
be used in a serial communications system.

The cable selected for the digital communications network should have the following
electrical characteristics:

®* Less than 100 ohm / km nominal dc resistance. Typically 24 AWG or thicker.
* Nominal characteristic impedance at 100 kHz of 100 ohms.

* Less than 60 pF / m mutual pair capacitance, (the capacitance between two
wires in a pair).

* Less than 120 pF / m stray capacitance, (the capacitance between one wire and
all others connected to ground).

® Use twisted pair cables with screen.

The selection of a cable is a trade off between cost and quality factors such as
attenuation and the effectiveness of screening. For applications in an environment
where high levels of electrical noise are likely, use a cable with a copper braid shield,
(connect the shield to a noise free ground). For applications communicating over
longer distances, choose a cable that also has low attenuation characteristics.

The following list is a selection of cables suitable for EIA485 communication systems,
listed in order of decreasing quality.

Cables marked ™' are suitable for use with the wiring descriptions that follow.

Cables marked "*' use a different colour coding from that used in the wiring
descriptions.

Belden No |Description

9842 2 twisted pairs with aluminium foil screen plus a 90% coverage
copper screen **
9843 3 twisted pairs with aluminium foil screen plus a 90% coverage

copper screen **

9829 2 twisted pairs with aluminium foil screen plus a 90% coverage
copper screen

14
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Belden No |Description

9830 3 twisted pairs with aluminium foil screen plus a 90% coverage
copper screen *

8102 2 twisted pairs with aluminium foil screen plus a 65% coverage
copper screen

8103 3 twisted pairs with aluminium foil screen plus a 65% coverage
copper screen *

9729 2 twisted pairs with aluminium foil screen

9730 3 twisted pairs with aluminium foil screen *

Wiring General

Route communications cables in separate trunking to power cables. Power cables
are those connecting power to instruments, relay or triac, ac supplies and wiring
associated with external switching devices such as contactors, relays or motor speed
drives.

Communication cables may be routed with control signal cables if these signal cables
are not exposed to an interference source. Control signals are the analogue or logic
inputs and analogue or logic outputs of any control instrument.

Do not use redundant wires in the communications cable for other signals.

Ensure cable runs have sufficient slack to ensure that movement does not cause
abrasion of the insulating sheath. Do not over tighten cable clamps to avoid
accidental multiple grounding of the screen conductors.

Ensure that the cable is ‘daisy chained’ between instruments, i.e. the cable runs from
one instrument to the next to the final instrument in the chain.

220Q terminating o
resistor on first device Shielded twisted 220Q terminating
(e.g. KD485 converter) pair cables resistor on last

device in chain

sénegls%c?cggu;g - (C(o:m RA)‘( ) < Interim (CC RA T I? R T minal C
i 7. . om Rx Tx Com Rx Tx is usually an
devices = ( ) | icolated OV
Device 1 Device N-1 Last Device N gl;tlri]gelocal
< Daisy chain devices one to the next >

* On some devices a terminal may be
supplied for connection of the shield. Omit
this link if the terminal is not available.

Figure 5 Generic Principle for Interconnecting 3-wire (+ screen) EIA485 Compliant
Communication Hardware
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Precautions

Grounding

In some installations, where excessive static build up may be experienced, it is
advisable to add a high value resistor (1MQ, for example) between the common
connection and ground. For EPower units a bleed resistor of 2MQ is already built into
every communications port so that this external resistor is not necessary.

Note: EPower controller units are interconnected using RJ45 connectors. The
interconnection cable must be fitted with plugs which have an outer metallic
enclosure coupled to the screen of the cable (i.e. the metallic body is crimped to the
wire screen). Suitable cables are available from Eurotherm as detailed in "Wiring
3-Wire EIA485" on page 22.

The EIA standard suggests that both ends of the cable shield be connected to safety
ground (earth). If such a course is followed, care should be taken to ensure that
differences in local earth potentials do not allow circulating currents to flow. These
can not only induce large common mode signals in the data lines, resulting in
communications failure, but can also produce overheating in the cable. Where doubt
exists, it is recommended that the shield be grounded (earthed) at only one point.
The wire length (shield to ground) should be kept as short as possible. Further
information may be found in the EMC Installation Guide part number HA025464
which may be downloaded from www.eurotherm.com.

16
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Digital Communications Hardware

Serial communications is provided by different modules which may be fitted into the
comms slot. Pinouts for the various protocols are shown below:

Communications Pinouts

Modbus RTU

Pin Signal (EIA485)
8 Reserved
7 Reserved
6 N/C
= 5 N/C
|_
x 4 N/C
§ 3 Isolated OV
5 2 A
=
1 B
Internal connections:
Pin 1 to 5V via 100k?
Pin 2 to OV via 100k?
S Green = Tx activity
t _ ..
inog‘:rgﬁé’lrs Yellow = Rx activity

Figure 6 Modbus RTU pinout

Modbus TCP (Ethernet 10baseT), Single Port

Pin Function
8 N/C
7 N/C
Yellow 6 Rx-
5 N/C
4 N/C
3 Rx+
2 Tx-
1 Tx+
Green LEDs:
Green = Tx activity
Yellow = Network activity

Figure 7 Modbus TCP (Ethernet 10baseT) pinout, single port version
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Modbus TCP (Dual Port)

Network status LED Indication (1)

LED State Interpretation
Off No power or no IP address
Steady green Module is in Process Active or

Idle state

Flashing green

On-line, waiting for connection

Steady red Duplicate IP address, or FATAL
event
Flashing red Process Active Timeout

Module status LED Indication (2)

LED State Interpretation

Off No power

Steady green Normal operation

Steady red Major Fault (Exception state,
fatal error etc.)

Flashing red Minor fault in diagnostic object,
IP conflict

DeviceNet

Network status LED Indication

- LINK LED (3, 4)
—J' '-",: LED State Interpretation
Off No Link, no activity
Steady Green Link established
Flickering Green | Activity
£
&
o
[
|_
[12]
=
£
=]
o]
=
-

Figure 8 Modbus TCP connector, dual port version

LED State Interpretation
Off Off-line or no power
Steady green On-line to 1 or more units

Flashing green

On-line no connections

Steady red

Critical link failure

Flashing red

1 or more connections timed out

Module status LED Indication

LED State Interpretation
Off No power
Steady green Operating normally

Flashing green

Missing or incomplete
configuration

Steady red

Unrecoverable fault(s)

Pin Function
1 V- (negative bus supply voltage)
Network 2 CAN_L
i 3 Cable shield
4 CAN_H
( o 5 V+ (positive bus supply voltage)
]
o
% g Notes:
Y] o
> ( N 1. See DeviceNet specification for
Q 5
o

power supply specification

&l

Module

Status O

2. During startup, an LED test is
performed, satisfying the
DeviceNet standard

Flashing red

Recoverable fault(s)

Figure 9 DeviceNet connector pinout

18
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Profibus

Flashing green

Diagnostic event present

Steady red

Exception error

Operation Mode Led Indication Pin | Function Pin | Function
LED State Interpretation Mode 9 N/C 5 Isolated ground
Off Off-line or no power O 8 A (RxD-/TxD-) 4 RTS
Steady green On-line, data exchange 7 N/C 3 B (RxD+/TxD+)
Flashing green | On-line, clear 6 +5V (Seenote 1) |2 N/C
Red single flash | Parameterisation error E 03 1 N/C
Red double PROFIBUS configuration error ; 98 o
flash 2 o 8 Notes:
i %0 o1 1. Isolated 5 Volts for termination
Status LED Indication % purposes. Any current drawn from this
LED State Interpretation © terminal affects the total power
Off No power or not initialised Status O consumption
Steady green Initialised

The cable screen should be terminated

to the connector housing

Figure 10 Profibus connector pinout

EtherNet/IP (Single Port)

LED Status Indication
A test sequence is performed on these LEDs during startup.

LINK

NS

O

ETHERNET/IP

NS Network Status LED

Off No power or no IP address

Green On-line, one or more connections
established (CIP Class 1 or 3)

Green On-line, no connections established

flashing

Red Duplicate IP address, FATAL error

Red One or more connections timed out (CIP

flashing Class 1 or 3)

MS Module Status LED
Off No power
Green Controlled by a scanner in the Run state
Green Not configured or scanner in Idle state
flashing
Red Major fault (EXEPTION-state, FATAL
error, etc)
Red Recoverable fault(s)
flashing
LED Status Indication
LINK Link/Activity LED
Off No link, no activity
Green Link established
Green flickering | Activity

Figure 11 EtherNet/IP connector pinout, single port version

HA179770 Issue 8
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EtherNet/IP (Dual Port)

NS (Network status) LED (1)
LED state Interpretation
Off No power or no IP address
Steady green On-line; one or more connections es-
Flashing green | tablished (CIP class 1 or 3)
Steady red On-line, no connections enabled
Flashing red Duplicate IP address (‘fatal’ error)
One or more connections timed out
(CIP class 1 or 3)
MS (Module status) LED (2)
LED state Interpretation
Off No power
Steady green Controlled by a scanner in Run state
Flashing green | Not configured or scanner in Idle state
Steady red Major fault (Exception state, fatal error
Flashing red etc.)
Recoverable fault
CC-Link
LED Status Indication
RUN LED Interpretation
Off No network participation, timeout
status (no power)
Green Participating, normal operation
Red Major fault (FATAL error)

LED Status Indication

ERROR LED Interpretation
Off No error detected (no power)
Red Major fault (Exception or FATAL event)

Red, flickering

CRC error (temporary flickering)

Red flashing

Station number or Baud rate has
changed since startup

EtherNet/IP

LINK LED (3, 4)

LED state Interpretation
Off No link; no activity
Steady green Link established

Flickering green

Activity in progress

Figure 12 EtherNet/IP connector, dual port version

CC-Link

Pin Signal | Comment
1 DA Positive EIA485 RxD/TxD
RN @ 2 DB | Negative EIA485 RxD/TxD
3 DG Signal ground
4 SLD | Cable shield
1 (o_ 5 FG Protective earth

ERR O

Figure 13 CC-Link connector pinout

20
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PROFINET IO (Single Port)

LED Status Indication

NS (Network status) LED. A test sequence is performed on this LED during startup.

LED state Description Interpretation
Off Offline - No power
- No connection with 1/0 Controller
Steady Green Online (RUN) - Connection with /O Controller established.

- 1/0O Controller in ‘Run’ state.

Flashing Green

Online (STOP)

- Connection with I/O Controller established.

- 1/O Controller in ‘Stop’ state.

LINK LED
LED state Description Interpretation
Off No link - No link

- No communications present
Steady Green Link - Ethernet link established

- No communications present
Flashing Green Activity - Ethernet link established

- Communications present

=4
m
=
T
£
O
LINK

MS (Module status) LED. A test sequence is performed on this LED during startup.

LED state Description Interpretation
Off Not initialised - No power or the module is in ‘SETUP’ or ‘NW_INIT’ state
Green Normal operation - The module has shifted from the ‘NW_INIT’ state

Green, one flash

Diagnostic event(s)

- One or more Diagnostic Event present

Green, two flashes

Blink

- Used by engineering tools to identify the node on the network

Red

Exception error

- The module is in the ‘EXCEPTION’ state

Red, one flash

Configuration error

- The Expected Identification differs from the Real Identification

Red, two flashes

IP address error

- The IP address is not set

Red, three flashes

Station name error

- The Station Name is not set

Red, four flashes

Internal error

- The module has encountered a major internal fault

Figure 14 PROFINET connector pinout, single port version

HA179770 Issue 8
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PROFINET IO (Dual Port)

NS (Network status) LED (1) _-; | - JE"'-
LED state Interpretation E =
Off No power or IP address | =
Steady green On-line (RUN); connection with 1/O controller established. Controller in J D
‘Run’ state
Flashing green On-line (STOP); connection with IO controller established. Controller in 3
‘ ) (-3
Stop’ state.
; o
Q] 5
MS (Module status) LED (2) = Jd =
LED state Interpretation %
Off Not initialised No power, or the module is in ‘SETUP’ or o
‘NW_INIT state. o
Green steady Normal operation The module has shifted from the ‘NW_INIT’ state. E
Green 1 flash Diagnostic event One or more Diagnostic Event present. Q D
Green 2 flash Blink Used by engineering tools to identify the node on " L,.;,—‘
the network. I =
Red steady Exception error The module is in the ‘EXCEPTION’ state. _E# ﬁ- @ s
Red1 flash Configuration error | The Expected Identification differs from the Real " e
Identification.
entiication LINK LED (3, 4)
Red 2 flash IP add The IP add is not set.
e as address error e IP address is not se LED state Interpretation
Red 3 flash Station Name error | The Station name is not set. - —
Off No link; no activity
Red 4 flash Internal error The module has detected a major internal fault. Steady green Activity in progress
Flickering green | Activity in progress

Figure 15 PROFINET connector, double port version
Wiring 3-Wire EIA485

The EIA485 standard allows one or more instruments to be connected (multi
dropped) using a three wire connection, with cable length of less than 1200m. 31
instruments and one master may be connected. The communication line must be
daisy chained from device to device and two RJ45 sockets are provided on each
EPower controller unit to simplify this (see "Modbus RTU" on page 17).

1. Suitable cables are available from Eurotherm and can be ordered as:
2500A/CABLE/MODBUS/RJ45/RJ45/0M5 Cable 0.5 metres long
2500A/CABLE/MODBUS/RJ45/RJ45/3M0 Cable 3.0 metres long

The plugs fitted to these cables are provided with an outer metallic shell which is
connected to the wire screen of the cable. This type of cable must be used for
EMC compliance.

2. All network communications lines must be terminated using the appropriate
impedance as shown in Figure 5. To simplify installation a plug-in line terminator
is available, order code 2500A/TERM/MODBUS/RJ45 which can be plugged into
the free socket in the last EPower controller unit in the chain. This provides
correct terminating resistor values for CAT-5 cable.
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The terminator is shown below:

B

Moulding
% colour
Black

| D.
1=

Figure 16 Line termination for Modbus

The moulding for the Modbus terminator is coloured BLACK.

3. To use EIA485, buffer the EIA232 port of the PC with a suitable EIA232/EIA485
converter. The Eurotherm Controls KD485 Communications Adapter unit is
recommended for this purpose. The use of a EIA485 board built into the
computer is not recommended since this board may not be isolated, which may
cause noise problems or damage to the computer, and the RX terminals may not
be biased correctly for this application.

Either cut a patch cable and connect the open end to the KD485 converter or,
using twin screened cable as detailed in "Cable Selection" on page 14, crimp an
RJ45 plug on the EPower controller end.
The PC serial port may be either 9 pin (most common) or 25 pin. The table below
lists the correct connections for either of these ports.
Standard Cable PC socket pin PC Function Ir_lrstrur_nent Instrurr.lent
Colour no erminal Function
*9pin | 25 pin
White 2 3 Receive (RX) HF Transmit
(TX)
Black 3 2 Transmit (TX) HE Receive (RX)
Red 5 7 Common HD Common
Link together 1 6 Rec'd line sig. detect Data terminal
4 8 ready
6 11 Data set ready
Link together 7 4 Request to send
8 5 Clear to send
Screen 1 Ground

Interconnection Diagram 3-Wire EIA485

Example 1: Two EPower controller units are connected to a PC via a KD485
communications converter.

The interconnecting cables between EPower controllers use RJ45 to RJ45
cables (1) as described in "Wiring 3-Wire EIA485" on page 22. They should be
fitted with plugs provided with an outer metallic shell with the shell connected to
the wire screen of the cable. This type of cable must be used to maintain EMC
compliance.

HA179770 Issue 8
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Pin numbers for 9 pin
serial comms port con-
nection to PC

To connect an EPower controller to the communications converter an RJ45 to open
end cable is required. It may be convenient to cut a standard RJ45/RJ45 cable in
order to connect it to the KD485 terminals. In this case make sure that the shield is

connected to ground (chassis) with a connection as short as possible to the convertor
(see also "Grounding" on page 16).

220 ohm termination
resistor on the Rx of
the converter unit

Power Supply 7
n +12V

1. RJ45 Patch cab

Port1 — Port2
EIA232 EIA485 l
o (@) (@]
~ A
| !
o — )
Rx = A =
= RJ45 - pin : \ (2)
Com| numbers
@) (@)
KD485 RJ45  pin
ov — terminal number EPower EPower
2and 4 1 MODBUS/RTU MODBUS/RTU
Tand3 13 Module Module
3 2 Address 1 Address n
Type KD485 converter ® 6 3

les

2. Modbus Terminator (see previous section)

configuration details.

Port 2
EIA485
EIA232
connection
s to PC as

The KD485 Installation and Operation Handbook supplied with the unit provides further connection and

Figure 17 EIA485 Three Wire Interconnections (EPower controller units only)

Example 2: It is also likely that other units such as 3500 controllers may also be
required on the network. The diagram below shows an example of a 3000 series
instrument connected to the above network. Instruments may be connected at
any point in the network but daisy chaining, grounding of the shield and correct
line terminations (Figure 18) should be observed.

220 ohm termination resistor
on the Rx of the converter

EPower

Module
Address 1

EPower

MODBUS/RTU MODBUS/RTU

Module
Address n

o

shown
above

Type KD485 converter )

RJ45 pin
numbers

o

3000 series instrument

RJ45 pin
numbers
\J

3(0V) X

2(A)=x' HD Common

HE Rx A(+)

X
T HF Tx B(-)

1(B)

|
220 ohm termination resistor
on last unit in the chain

Figure 18 EIA485 3-wire (EPower controller and Series 3000 units)
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iTools

It is also possible that EPower controller units are to be used in existing installations
which already use other transmission standards such as EIA422 (EIA485 5-wire). If
this is the case refer to the 2000 Series Communications Handbook, HA026230 for
further wiring details.

iTools is a software configuration package which is supplied on a CD with EPower
controller units. Details of iTools can be found in the iTools Help Manual Part No.
HA028838 which is available on the CD or may be downloaded from
www.eurotherm.com.

With iTools loaded on the PC and the address, baud rate, parity and delay set

%

Scan

appropriately, press EPower controller units connected to the PC will be

detected and displayed generally as shown below.

File Device Explorer Wigw

Options  Window Help

ru

a
Load

&) B

MNew File  Open File

o

Save

&

Prink

%

Scan

add

x

Remove

Q

Wiews

&

Help

‘ @

[T Graphical wiring R Parameter Explorer

i#) P epower. 149-121-133-162-502-1D00

B Fieldbus 1/0 Gateway E Device Panel &a‘ ‘Watch/Recipe m User Pages m CPC Scope =@ iTools Secure

22 epower.149-121-133-162-502-ID001 -EPower - Parameter Explorer {10.Digital.1)

CBX
=

= = |
£ i | 2 ,|Name | Description | Address| Value| ‘wired From
E-TH T Type Specify the digital 10 type 1368 IpContact (1] =
S Browse | O Find| T S sras B he 1369 No (0] =
=10 PV Process variahle 1371 i
=-{Z Digital Measiial Meazured value 1370 1]
=41
4 Type 10_Digital.1 - 4 parameters
4 Invert
4 PY
i .47 MeasvVal
#-(Z] Instrument
- Access
3 (1 Comms
(2 Control
(] EventLog
(] Faultdet
#-(_] FiringoP
(-] Modultr
(] Metwork
(] Diag
(5]

rower. 149-121-133-162-502-1D 001 -EPow

EPower v, 2.00

Level 2 (Engineer)

epower, 149-121-133-162-502-1D001 -EPawer - Parameter Explarer (10, Digital. 1)

The version of iTools supplied with the EPower controller unit will correspond with the
firmware version of the EPower controller unit. In the event that a later firmware
version of EPower controller is used with an older version of iTools the instrument
view may display three question marks (???). This shows that the unit has been
detected but that the versions do not match. This may generally be solved by
downloading the latest copy of iTools from www.eurotherm.com.
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Modbus Parameters

The following parameters are available. They may be viewed/set in the Engineer
Level or Configuration Level. The procedure is described in the EPower controller
User Guide HA179769.

Comms ldentity

Read only in all levels. Displays the type of communications board fitted, i.e. RS-485

(EIA485).
Protocol
Read only in all levels. Displays the transmission protocol, i.e. Modbus
Unit Address
Each EPower controller slave must have its own unique address. Read/Write in
Engineer and Configuration levels, the settable range is 1 to 254.
Baud Rate

Read/Write in Configuration level. The baud rate of a communications network
specifies the speed at which data is transferred between the instrument and the
master. Generally the baud rate should be set as high as possible to allow maximum
speed of operation. This will depend to some extent on the installation and the
amount of electrical noise the communications link is subject to. EPower controller
units are capable of reliably operating at 19,200 baud under normal circumstances
and assuming correct line termination, see "Wiring 3-Wire EIA485" on page 22.

Although the baud rate is an important factor, when calculating the speed of
communications in a system it is often the 'latency’ ("Latency” on page 40) between a
message being sent and a reply being started that dominates the speed of the
network. This is the amount of time the instrument requires on receiving a request
before being able to reply.

For example, if a message consists of 10 characters (transmitted in 10msec at 9600
Baud) and the reply consists of 10 characters, then the transmission time would be
20 msec. However, if the latency is 20msec, then the transmission time has become
40msec. Latency is typically higher for commands that write to a parameter than
those that read, and will vary to some degree depending on what operation is being
performed by the instrument at the time the request is received and the number of
variables included in a block read or write. As a rule, latency for single value
operations will be between 5 and 20 msec, meaning a turnaround time of about
25-40msec.

If throughput is a problem, consider replacing single parameter transactions with
Modbus block transactions, and increase the baud rate to the maximum reliable
value in your installation.

All units in a system must be set to the same baud rate. Most SCADA packages will
automatically adjust to the baud rate set in the slaves but if this is not the case set the
baud rate to match that set in the package.

The settable range is 4800, 9600, 19,200.
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Parity

Delay

Read/Write in Configuration level. Parity is a method of ensuring that the data
transferred between devices has not been corrupted. It is the lowest form of integrity
in the message and ensures that a single byte contains either an even or an odd
number of ones or zeros in the data.

In industrial protocols, there are usually layers of checking to ensure that the first byte
transmitted is good and then that the message transmitted is good. Modbus applies a
CRC (Cyclic Redundancy Check, see page 32) to the data to ensure that the packet
of data is not corrupted. Thus there is usually no benefit in using odd or even parity,
and since this also increases the number of binary bits transmitted for any messages,
it decreases throughput.

Value Options:-

NONE (0): No Parity Enabled. This is the normal default setting for Eurotherm
instruments.

EVEN (1): Even Parity
ODD (2): Odd Parity

(0), (1) or (2) indicates the enumeration of the value.

Read/Write in Configuration level. Tx Delay Time. In some systems it is necessary to
introduce a delay between the instrument receiving a message and making its reply
to ensure a guaranteed gap

For example, this is sometimes needed by communications converter boxes which
require a period of silence on the transmission to switch the direction of their drivers.

Value Options:- OFF (0): No delay; ON (1): Set this variable to 'On' to insert a
guaranteed 10msec delay between the transmission being received and the
response being made.

HA179770 Issue 8
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Modbus and Jbus Protocol

Protocol Basics

This chapter introduces the principles of the Modbus and JBus communication
protocols. Note that in EPower controller units, these two protocols are identical but
the J-bus address is displaced by ‘1’ relative to Modbus. Both will be referred to as
Modbus for the descriptions that follow.

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 Master Modbus Master
Tx Rx Tx Rx
A
EIA232 \ \
\ \J
Rx Tx Rx Tx EIA485 Rx Tx
Modbus Slave 1 Modbus Slave 1 Modbus Slave N
Figure 19 Single Serial Link Multi Drop Serial Link

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

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

| Device Address

Function Code | Data | Error Check Data | End of Transmission |

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.

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

Sending a communication with a unique device address will cause only the
device with that address to respond. That device will check for errors, perform
the requested task and then reply with its own address, data and a check sum.

Sending a communication with the device address '0' is a broadcast
communication that will send information to all devices on the network. Each will
perform the required action but will not transmit a reply.
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Typical Transmission Line Activity
This diagram is to illustrate typical sequence of events on a Modbus transmission

line.

ACTIVITY

Master To slave 1 < ) To slave N ( ) Broadcast
Slave 1
4® Reply

Slave N @Slave 2

0 @Q

Network Master Slave1 Master Slave 2 Master
TIME >
Period 'a’ The processing time, (latency), required by the slave to complete the command and
construct a reply.
Period 'b' The processing time required by the master to analyse the slave response and
formulate the next command.
Period 'c' The wait time calculated by the master for the slaves to perform the operation. None

of the slaves will reply to a broadcast message.

Figure 20 Modbus Timing Diagram

For a definition of the time periods required by the network, refer to 'Wait Period' in
section 4.18 'Error Response'.

Device Address
Each slave has a unique 8 bit device address. The Modbus Protocol defines the
address range limits as 1 to 247. EPower controller units support an address range of
1 to 254.

Parameter Address

Data bits or data words exchange information between master and slave devices.
This data consists of parameters. All parameters communicated between master and
slaves have a 16 bit parameter address.

The Modbus parameter address range is 0001 to FFFF.

Parameter addresses for EPower controller units is given in the User Guide
HA17969.

Parameter Resolution

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

30 HA179770 Issue 8



EPower™ Controller Communications Manual

Modbus and Jbus Protocol

Reading of Large

The protocol is also limited to integer communication only. EPower 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.

EPower controller units provide a special sub-protocol for accessing full resolution
floating point data. This is described in "Modbus Advanced Topics" of this manual.

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.

Mode of Transmission

The mode of transmission describes the structure of information within a message
and the number coding system used to exchange a single character of data.

The Modbus (and JBus) Protocols define a mode of transmission for both ASCII and
RTU modes of transmission. EPower controller units only support the RTU mode of
transmission.

The RTU definition of the mode of transmission for a single character is;
A start bit, eight data bits, a parity bit and one or two stop bits

All EPower controller units use 1 stop bit.

Parity may be configured to be NONE, ODD or EVEN.

If parity is configured to be NONE, no parity bit is transmitted.

The RTU mode of transmission for a single character is represented as follows:

Start
bit

d7

dé d5 d4 d3 d2 d1

d0 Parity

even

Stop
bit

Message Frame Format

A message consists of a number of characters sequenced so that the receiving
device can understand. This structure is known as the message frame format.

The following diagram shows the sequence defining the message frame format used
by Modbus and Jbus:

Frame Start

Device Address

Function Code Data CRC EOT

3 bytes

1 byte

1 byte n bytes 2 byte 3 bytes

The Frame Start is a period of inactivity at least 3.5 times the single character
transmission time.

For example, at 9600 baud a character with 1 start, 1 stop and 8 data bits will require
a 3.5ms frame start.

This period is the implied EOT of a previous transmission.

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

HA179770 Issue 8

31



Modbus and Jbus Protocol

EPower™ Controller Communications Manual

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

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

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

The Cyclic Redundancy Check, (CRC) is an error check code and is two bytes, (16
bits) long.

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

Cyclic Redundancy Check

The Cyclic Redundancy Check, (CRC) is an error check code and is two bytes, (16
bits) long. After constructing a message, (data only, no start, stop or parity bits), the
transmitting device calculates a CRC code and appends this to the end of the
message. A receiving device will calculate a CRC code from the message it has
received. If this CRC code is not the same as the transmitted CRC there has been a
communication error. EPower controller units do not reply if they detect a CRC error
in messages sent to them.

The CRC code is formed by the following steps:
1. Load a 16 bit CRC register with FFFFh.

2. Exclusive OR (®) the first 8 bit byte of the message with the with the high order
byte of the CRC register.

Return the result to the CRC register.
3. Shift the CRC register one bit to the right.

4. If the over flow bit, (or flag), is 1, exclusive OR the CRC register with AO01 hex
and return the result to the CRC register.

Note: If the overflow flag is 0, repeat step 3.
5. Repeat steps 3 and 4 until there have been 8 shifts.

6. Exclusive OR the next 8 bit byte of the message with the high order byte of the
CRC register.

7. Repeat step 3 through to 6 until all bytes of the message have been exclusive
OR with the CRC register and shifted 8 times.

8. The contents of the CRC register are the 2 byte CRC error code and are added
to the message with the most significant bits first.

The flow chart below illustrates this CRC error check algorithm.

The '®' symbol indicates an 'exclusive OR' operation. 'n' is the number of data bits.

32

HA179770 Issue 8



EPower™ Controller Communications Manual Modbus and Jbus Protocol

START

¥
| FFFFh — CRC Register |

v
CRC Register @ next byte of the message — CRC Register

0-+n

>

Shift CRC Register right one bit

NO
Overflow?

&

ves |
CRC Register ® A001h — CRC Register

n+1->n

NO

n>77?

YES
CRC Register ® A001h — CRC Register

NO

Is message complete?

YES

Figure 21 CRC Flow Chart
Example of a CRC Calculation

This example is a request to read from the slave unit at address 02, the fast read of
the status (07).

Function 16 Bit Register Carry
LSB MSB flag
Load register with FFFF hex 1111 1111 1111 1111 0
First byte of the message (02) 0000 0010
Exclusive OR 1111 1111 1111 1101
1st shift right 0111 1111 1111 1110 1
A001 1010 0000 0000 0001
Exclusive OR (carry = 1) 1101 1111 1111 1111
2nd shift right 0110 1111 1111 1111 1
A001 1010 0000 0000 0001
Exclusive OR (carry = 1) 1100 1111 1111 1110
3rd shift right 0110 0111 1111 1111 0
4th shift right (carry = 0) 0011 0011 1111 1111
A001 1010 0000 0000 0001
Exclusive OR (carry = 1) 1001 0011 1111 1110

HA179770 Issue 8 33



Modbus and Jbus Protocol

EPower™ Controller Communications Manual

Function 16 Bit Register Carry
LSB MSB flag

5th shift right 0100 1001 1111 1111 0
6th shift right (carry = 0) 0010 0100 1111 1111 1
A001 1010 0000 0000 0001

Exclusive OR (carry = 1) 1000 0100 1111 1110

7th shift right 0100 0010 0111 1111 0
8th shift right (carry = 0) 0010 0001 0011 1111

A001 1010 0000 0000 0001

Exclusive OR (carry = 1) 1000 0001 0011 1110

Next byte of the message (07) 0000 0111

Exclusive OR (shift = 8) 1000 0001 0011 1001

1st shift right 0100 0000 1001 1100 1
A001 1010 0000 0000 0001

Exclusive OR (carry = 1) 1110 0000 1001 1101

2nd shift right 0111 0000 0100 1110 1
A001 1010 0000 0000 0001

Exclusive OR (carry = 1) 1101 0000 0100 1111

3rd shift right 0110 1000 0010 0111 1
A001 1010 0000 0000 0001

Exclusive OR (carry = 1) 1100 1000 0010 0110

Function 16 Bit Register Carry
LSB MSB flag

4th shift right 0110 0100 0001 0011 0
5th shift right (carry = 0) 0011 0010 0000 1001 1
A001 1010 0000 0000 0001

Exclusive OR (carry = 1) 1001 0010 0000 1000

6th shift right 0100 1001 0000 0100 0
7th shift right (carry = 0) 0010 0100 1000 0010 0
8th shift right (carry = 0) 0001 0010 0100 0001 0
CRC error check code 12h 41h

The final message transmitted, including the CRC code, is as follows;

Device address Function code CRC MSB CRCLSB
02h 07h 41h 12h
0000 ‘0010 0000 0111 0100 0001 0001 ‘0010
T First bit Transmission order Last bit T

34
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Example of a CRC Calculation in the ‘C’ Language

This routine assumes that the data types ‘uint16’ and ‘uint8’ exists. These are
unsigned 16 bit integer (usually an ‘unsigned short int’ for most compiler types) and
unsigned 8 bit integer (unsigned char). ‘z_p’ is a pointer to a Modbus message, and
z_message_length is its length, excluding the CRC. Note that the Modbus message
will probably contain ‘NULL’ characters and so normal C string handling techniques
will not work.

uintl6é calculate crc(byte *z_p, uintl6é z message_ length)

/* CRC runs cyclic Redundancy Check Algorithm on input z p */

/* Returns value of 16 bit CRC after completion and */
/* always adds 2 crc bytes to message */
/* returns 0 if incoming message has correct CRC */

uintl6é CRC= Oxffff;
uintl6é next;

uintlé carry;
uintl6é n;

uint8 crch, crcl;

while (z_message length--) {
next = (uintlé)*z p;
CRC "= next;
for (n = 0; n < 8; n++) {
carry = CRC & 1;
CRC >>= 1;
if (carry) {
CRC "= 0xA001;
}
}

Z,p++;
}
crch = CRC / 256;
crcl = CRC % 256
z_plz_message_length++] = crcl;
z_plz_message_ length] = crch;

return CRC;

Example of a CRC Calculation in Basic Language

Function CRC (message$) as long

''" CRC runs cyclic Redundancy Check Algorithm on input message$
'' Returns value of 16 bit CRC after completion and

''" always adds 2 crc bytes to message

''" returns 0 if incoming message has correct CRC

''" Must use double word for CRC and decimal constants

crcl6& = 65535
FOR c% = 1 to LEN (message$)
crclés = crcl6s& XOR ASC(MIDS (message$, c%, 1))
FOR bit% = 1 to 8
IF crcl6& MOD 2 THEN

crcl6es = (crcle& \ 2) XOR 40961
ELSE
crclées = crcl6es \ 2
END IF
NEXT BITS
NEXT c%

crch% = CRC1l6& \ 256: crcl% = CRCl6& MOD 256
message$ = message$ + CHRS (crcl%) + CHRS (crch%)
CRC = CRC1l6&
END FUNCTION CRC

Function Codes

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

The following function codes are supported by EPower controller units:
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Function code Function

03 or 04 Read n words
06 Write a word
08 Loopback

16 Write n words

Read N Words

It is recommended that function code 3 is used for reads and function code 16 is
used for writes. This includes Boolean data. Other codes are supplied for purposes of
compatibility.

Data words exchange information between master and slave devices. This data
consists of parameters.

Parameter definitions for the EPower controller units are provided in the EPower
controller User Guide.

The sections that follow explain the message frame format for each function code.

This gives the ability to read a sequential series of parameters in a single transaction.
It is necessary to define both the address of the first parameter to read and the
number of words to read following the first address.

Function code: 03 or 04, (03h or 04h)

Command:

Device address Function code 03 or | Address of first word | Number of words to CRC
04 read
1 byte 1 byte MSB LSB MSB LSB MSB LSB
The maximum number of words that may be read is 125
Reply:
Device address | Function code |Numberofbytes | Value of the first Value of the CRC
03 or 04 read word last word
1 byte 1 byte 1 byte MSB LSB MSB | LSB | MSB |LSB
Example:

From EPower controller slave at device address 2, read 2 words from parameter
address 039B (h) 923 (dec). This parameter is Control 1 Main PV which is followed
by 039C (h) 924 (dec), Control 1 Main SP.

Command:

and PV =18.3, SP = 21.6)

Device address Function code | Address of first word | Number of words to CRC
read
02 03 03 | 9B 00 02 B5 93
Reply: (EPower controller units are configured with full resolution

36
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Device address | Function code Number of Value of the Value of the CRC
03 or 04 bytes read first word last word
02 03 04 00 B7 00 D8 79 4F

As the decimal point is not transmitted, the master must scale the response;
183 =18.3, 216 = 21.6.

Write A Word
Function code: 06, (06h)
Command:
Device address | Function code Address of word Value of word CRC
06
1 byte 1 byte MSB LSB MSB LSB MSB LSB
Reply:
Device address | Function code Address of word Value of word CRC
06
1 byte 1 byte MSB LSB MSB LSB MSB LSB
The reply to function 06 is the same as the command. See "Error Response” on
page 39 on ‘Error Response’ for details of the reply if the operation fails.
Example:
Write to an EPower controller slave at device address 2 and change the setpoint to
25.0 (address 039D). The instrument is configured with full resolution, therefore the
required value is 250.
Command:
Device address| Function code Address of word Value of word CRC
02 06 03 9D 00 FA 98 10
Reply:
Device Function code Address of word Value of word CRC
address
02 06 03 9D 00 FA 98 10

Diagnostic Loopback

Function code: 08, (08h)

This function provides a means of testing the communications link by means of a
‘loopback’ operation. The data sent to the instrument is returned unchanged. Only
diagnostic code 0 from the Gould Modicon Specification is supported.
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Command:

Device Function Code | Diagnostic Code 0000 Loopback Data CRC
address 08
1 byte 1 byte MSB LSB MSB LSB MSB LSB
Reply:
The reply to function 08 is the same as the command
Example:
Perform a loopback from an EPower controller unit at address 2, using a data value
of 1234 (h).
Command:
Device Function Code | Diagnostic Code Loopback Data CRC
address 08 0000
02 08 00 00 12 34 ED 4F
Reply:
Device Function Code | Diagnostic Code Loopback Data CRC
address 08 0000
02 08 00 00 12 34 ED 4F

Write N Words

This gives the ability to write a sequential series of parameters in a single transaction.
It is necessary to define both the address of the first parameter to write and the
number of words following the first address.

Function code: 16, (10h)
Command:
Device Function |Addressoffirst| Number of Number of Data CRC
address code 10 word words to write | data bytes (n)
1 byte 1 byte MSB |LSB| MSB |LSB 1 byte MSB | LSB | ... MSB | LSB

The maximum number of words that can be transmitted is 125 words, which
corresponds to 250 bytes of data

The first two bytes are data with the required value of the first parameter, MSB first.
Following pairs of bytes are data for the consecutive parameter addresses.

NB: Blocks of data written using Modbus function 16 containing values in positions
corresponding to the addresses of unconfigured parameters are not generally
rejected, although the values of any unconfigured parameters are discarded. This
allows relatively large blocks of parameter data to be written in a single operation,
even if the block contains a little ‘empty’ space. This is particularly useful for
operations such as instrument cloning. However this also leads to a potential pitfall: if
the block of data contains only a single parameter, and the destination address refers
to an unconfigured or unused Modbus address, the write operation will appear to be
successful, although the instrument will have discarded the value.
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Attempts to write to read only parameters over Modbus, even when they are
embedded within a block of data, will be rejected with a Modbus ‘data error’. Any
subsequent values in the block will also be discarded.

Reply:

Device address Function code10 Address of first word Number of words CRC
written
1 byte 1 byte MSB | LSB MSB ‘ LSB MSB ‘ LSB
Example:  Write to the EPower controller slave at device address 2 (configured
with full resolution).
Control 1 Main PV = 12.3 (123) parameter address 039B (h)
Control 1 Main Setpoint = 15.0 (150) parameter address 039C (h)
Control 1 Main Transfer PV = 25.0 (250) parameter address 039D (h)
Command:
Device Function Address of first Number of Number of data Data CRC
address code word words to write bytes
02 10 03 ‘ 9B 00 | 03 06 See below 1F FA
Data (123) for Data (150) for Data (250) for
address 039B address 039C address 039D
00 |7B 00 ‘ 96 00 ‘ FA
Reply:
Device address Function code Address of first | Number of words CRC
word written
02 10 03 9B 00 03 F1 90

Error Response

The Modbus and Jbus protocol define the response to a number of error conditions.
A slave device is able to detect a corrupted command or, one that contains an
incorrect instruction, and will respond with an error code.

With some errors the slave devices on the network are unable to make a response.
After a wait period the master will interpret the failure to reply as a communication
error. The master should then re-transmit the command.

Error Response Codes

A slave device that has detected a corrupted command or a command that contains
an incorrect instruction, will respond with an error message. The error message has
the following syntax.

Device address Function code | Error response CRC
code
1 byte 1 byte 1 byte MSB LSB
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The Function code byte contains the transmitted function code but with the most
significant bit set to 1.

[This is the result of adding 128 to the function code (Binary 10000000)].
The error response code indicates the type of error detected.

EPower controller units support the following error response codes:

Code Error

Description

03 Illegal Data Value

The value referenced in the data field is not
allowable in the addressed slave location

Wait Period

Latency

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.

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

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

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

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

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

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

It is possible to artificially increase the latency by setting the ‘User Comms Delay’
parameter in the ‘Comms’ configuration list. This is sometimes required to allow a
guaranteed gap between requests and responses, needed by some RS485 adaptors
to switch from transmit to receive states.

Message Transmission Time

The time required to transmit a message will depend on the length of the message
and the baud rate.

Message transmission time =
(Number of bytes in the message + 3.5) * Number of bits per character

Baud rate

To find the number of bytes, refer to the relevant function code. The three extra bytes
are for the End of Transmission, (EOT), characters.
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The number of bits per character will be ten, or eleven if a parity bit is used. (1 start
bit, 8 data bits, an optional parity bit and 1 stop bit. See Mode of Transmission, "Mode
of Transmission" on page 31).

For example reading a single word with the function code 03 at 19200 baud, (no

parity bit):

Command transmission time =(8+35)*10= 6ms
19200

Reply transmission time =(9+35)*10= 6.5ms
19200

The wait period for this transaction will exceed 62.5 ms, (6 + 6.5 + 50.0).

Status Words

Status words group together commonly accessed parameters in convenient
categories so that they may be read (or occasionally written to) as a single
transaction. Their main use is to allow the most commonly required process
conditions to be read quickly. Status Words in EPower controller are:

Fieldbus Comms Status

Bit No. Description

0 Missing Mains

1 Thyristor Short Circuit

2 Open Thyristor

3 Fuse Blown

4 Over Temp

5 Network Dips

6 Frequency Fault

7 PB24V Fault

8 TLF

9 Chop Off

10 PLF

11 PLU

12 Volt Fault

13 Pre Temp

14 Over Current

15 Pwr Mod Watchdog Fault
16 Pwr Mod Comms Error
17 Pwr Mod Comms Timeout
18 Closed Loop

19 Transfer Active

20 Limit Active

21 Load Management Pr Over Ps
22 Output Fault

23-31 Reserved

HA179770 Issue 8 41



Modbus and Jbus Protocol

EPower™ Controller Communications Manual

Strategy Status Word

This is a bitmap parameter that indicates the status of the strategy. It is generally
intended for internal use but can be accessed by the user. The description of each bit
and its meaning when it is set is as follows:

Description

Network 1 is not firing

Network 1 is not synchronised

Network 2 is not firing

Network 2 is not synchronised

Network 3 is not firing

Network 3 is not synchronised

Network 4 is not firing

Network 4 is not synchronised

Strategy is in Standby Mode

Strategy is in Telemetry Mode

0-15

Reserved

Error Status Words

The Event Log is a 40 event FIFO table of instrument events, alarms and errors.
Each event has a Type which describes the category of the event, and an ID which
describes the actual event. Events are ordered with the most recent being at Event1
and the least recent at Event40.

Status Word to Indicate Instrument Errors Via Comms

The bits in the status word indicate the following errors:

Bit No. Description

0 At least 1 Fatal error has occurred

1 At least 1 Config error has occurred

2 At least 1 HW MissMatch error has occurred

3 At least 1 power module ribbon cable error, eeprom error, revision
error has occurred
At least 1 Power module is running using default calibration

5 At least 1 option 10 module or the standard 10 is using default
calibration

6 One or more network tasks is running in Not Firing Mode

7 Reserved

Configuration Mode Parameters

To write parameters in this group, it is first necessary to set the ‘Access.IM’ parameter
(Modbus 199 — 00C7,,¢4) 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.

42

HA179770 Issue 8



EPower™ Controller Communications Manual Modbus and Jbus Protocol

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.

It is also possible to write the value 1 to the ‘Access.IM’ parameter to put the EPower
controller unit into standby mode.
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Modbus Advanced Topics

Access to Full Resolution Floating Point and Timing Data

One of the main limitations of Modbus is that only 16 bit integer representations of
data can normally be transferred. In most cases, this does not cause a problem,
since appropriate scaling can be applied to the values without losing precision.
Indeed all values displayable on the 4 digit EPower controller front panel may be
transferred in this way. However, this has the significant drawback that the scaling
factor to be applied needs to be known at both ends of the communications link.

One further problem is that certain ‘time’ parameters, are always returned over the
communications link in either 101 of seconds or 10™S 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.

Data Types Used in EPower Controller Units

See PARAMETER TABLE in section 8 of the EPower controller User Guide Part
No. HA179769.

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

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

® Status words are generally only available over communications, and are used to
group binary status information. See "Status Words" on page 41.
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* Integer parameters are those that never include a decimal point however the
instrument is configured, and do not refer to a time period or duration. These
include such values as the instrument communications address and values used
to set passwords, but not Process Variable and Setpoint related parameters,
even if the display resolution of the instrument is set to no decimal places. These
may be 8 or 16 bit and are denoted by ‘uint8’ or ‘uint16’ unsigned integers or ‘int8’
or ‘int16’ signed (+ or -) integers.

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

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

Enumerated, Status Word, and Integer Parameters

These use only the first word of the 2 Modbus addresses assigned to them in the
IEEE area. The second word is padded with a value of 8000 hex.

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

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

Floating Point Parameters

These use the IEEE format for floating point numbers, which is a 32 bit quantity. This
is stored in consecutive Modbus addresses. When reading and writing to floats, it is
necessary to read or write both words in a single block read or write. It is not possible,
for example, to combine the results of two single word reads.

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

BIT31 30 23 22 0

‘ S|gn ‘ 27 20 ‘ 2-1 2-2 2-23 ‘

{--- -EXPONENT--- -}{--=--= == = == ~=---FRACTION=--- === = = }

where value = (-1)S19" x 1.F x 2 E-127
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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

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 Cco
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Programmable Logic Controllers and EPower Controller

There are many ways of connecting EPower controller units to Programmable Logic
Controllers using Modbus. It is usually best to avoid the use of Basic modules which
may result in very slow communications. Your supplier will often be able to advise on
a solution for a particular make of Programmable Logic Controller, but if requesting
information from third party vendors, note that the EPower controller units support
standard Modbus RTU, allowing use of function 16 for block write operations, and
functions 3 and 4 for reads.
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Ethernet (Modbus TCP), Single Port

Overview

EPower controller units support the Modbus/TCP protocol using Ethernet. This
protocol, when used over Modbus/TCP single port hardware, embeds the standard
Modbus protocol within an Ethernet TCP layer.

From V3.10, EPower controller units support the Modbus/TCP protocol over dual port
hardware. It embeds the standard Modbus protocol but with some limitations, see
"Ethernet (Modbus TCP), Single Port".

Note: The following information in this chapter is only applicable to Modbus/TCP
single port hardware.

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

The values seen by EPower controller via the configuration cable in this case will
vary according to the instrument set-up:

1. The MAC (Media Access Control) address will be returned as 0 in all fields.

2. If DHCP is configured, the IP address, Subnet mask and Default gateway will
contain the values last assigned by the DHCP server. These may change when
the configuration cable is removed.

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.

Support for other Ethernet Utilities

Ethernet Wiring

In addition to the MODBUS TCP protocol, the units support the standard Ethernet
‘ping’ utility to assist in fault finding. Other interfaces such as HTTP, FTP or TelNet
are not currently supported.

Ethernet capability is provided by an interface board installed within the unit and
provides a single RJ45 socket ("Modbus TCP (Ethernet 10baseT), Single Port" on
page 17). This interface board communicates to the unit internally using a standard
Modbus interface.

The Ethernet port is a 10baseT port and can be connected to a hub or switch with
Cat5b cable via the standard RJ45 connector. Alternatively, an RJ45 cross-over cable
may be used to connect direct to a PC 10baseT Network Interface Card. The
maximum cable length for 10baseT is 100 metres. 10baseT operates at 10 Mbps and
uses baseband transmission methods.

The interconncting cables should be fitted with plugs provided with an outer metallic
shell with the shell connected to the wire screen of the cable. This type of cable must
be used to maintain EMC compliance.
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EPower 1 EPower n
EPower 1
—
| | | |
PC connector
PC connector
Hub or Switch A A
Wire Colours
PC Colour PC STRAIGHT-THRU HUB PC CROSSOVER PC
1 White/green stripe X1 1 RG TXT 1 TX
TX- 21 J2RY- TX 2 2 TX-
2 Green
- . RX+3 1 ——— 13 TX+ RX+3 1 ) 3 RX+
3 White/orange stripe 4 IE—— 4 4 4
4 Blue 5E 5 5 5
5 White/blue stripe RX- 6 I 6 TX- RX- 6 6 RX-
6 Orange 7 — 17 70 — ¥
7 White/brown stripe § I § § D §
8 Brown

Figure 22 Ethernet (Modbus TCP) Wiring - Single and Multiple EPower controller Units

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 normal Modbus (and other protocols) there is only the one address parameter
that needs to be set. For the Ethernet instruments, however, there are several more:
IP address, subnet mask, default gateway and DHCP enable. These parameters are
available in EPower controller units under different levels of access as detailed in the
EPower Controller User Guide (HA179769).

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 EPower controller units MAC addresses are shown as 6 separate decimal values
in iTools. MAC1 shows the first pair of digits in decimal, MAC2 shows the second pair

of digits and so on.
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Unit Identity

The Modbus TCP Specification includes the ‘normal’ Modbus address as part of the
packaged Modbus message — where it is called the Unit Identifier. If such a message
is sent to an Ethernet / Serial gateway, the UnitID is essential to identify the slave
instrument on the serial port. When a stand alone Ethernet instrument is addressed,
however, the UnitID is surplus to requirements since the IP address fully identifies the
instrument. To allow for both situations the UnitID Enable parameter is used to enable
or disable checking of the UnitID received from TCP. The enumerations produce the
following actions:

‘Instr’ the received Unit Ident must match the Modbus address in the
instrument or there will be no response.

‘Loose’  |the received Unit Ident value is ignored, thus causing a reply
regardless of the received Unit Ident.

‘Strict’ the received Unit Ident value must be OxFF or there will be no reply.

Dynamic Host Configuration Protocol (DHCP) Settings

This is set in configuration level by the DHCP Enable parameter.

IP addresses may be ‘fixed’ — set by the user, or dynamically allocated by a DHCP
server on the network.

If IP Addresses are to be dynamically allocated the server uses the instrument MAC
address to uniquely identify them.

Fixed IP Addressing

In the "Comms" folder of the instrument set the "DHCP enable" parameter to "Fixed".
Set the IP address and SubNet Mask as required. This may be done in Engineer
level.

Dynamic IP Addressing

In the "Comms" folder of the instrument set the "DHCP enable" parameter to
"Dynamic". Once connected to the network and powered, the instrument will acquire
its "IP address", "SubNet Mask" and "Default Gateway" from the DHCP Server and
display this information within a few seconds.

Note that if the DHCP server does not respond (in common with other Ethernet
appliances in this situation) the unit will not be accessible via the network.

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.
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Preferred Master

Itools Setup

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

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

The following instructions configure Ethernet.

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

1.

9.

10.

Ensure iTools is NOT running
before taking the following steps

Within Windows, select ‘Control
Panel’

In control panel select ‘iTools’

Within the iTools configuration
settings select the ‘TCP/IP’ tab

Click the ‘Add’ button to add a new
connection

Enter a name for this TCP/IP
connection

Registry Settings - iTools Configuration @

Product Key | Serial Parts  TCPAP | Authorization | OPC Server Startup |

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

Enabled [ Connection Type l Host Name | Remote Port ‘
[ epower MODBUS TCP 149.121.133.162 502

Add.. Bemove Edit...
w 0K I Cancel | Apply ‘

Click the ‘Add’ button to add the host name or IP address of the instrument in the

‘Host Name/ Address’ section

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

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

You should now see the TCT/IP port you have configured within the TCP/IP tab

of the iTools control panel settings

iTools is now ready to communicate with an instrument at the Host Name/IP Address
you have configured.
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File Device Explorer Yiew Options MWindow Help

:"-Elé%d}X‘@Q.é‘.

Mew File  Open File Load Save Prink Scan Add Remove Views Help

[E Graphical wiring  [EH Parameter Explorer [ Fieldbus 10 Gateway  [EE] Device Panel i Watch/Recipe [ User Pages 8 OPC Scope =@ iTools Secure

(#) §Pepower. 149-121-133-162-502-1000

epower.149-121-133-162-502-ID001 -EPower - Parameter Explorer {Comms)

e .

Uset | RmtPanel

113-121-133-162-502-D00 |

£ | >
— - | Description | Addiess| Value| Wired Fram
3 Browse | & Fin| Comms |dentity 1898 Ethemet[5] ~
&3 10 Comms Protocol 1899 Ethemet [9] ~
@ [ Instrument _Col_'nms At?ldress 1900 1
@ ([ Access Unit |dentity Enable 1927 I.nstr [2) =
-2 Eomme & DCHP_enable DHCFP Type 1920 Fixed (0] ~
-0 Control & IP_address_1 1st byte of IP address. 1904 749
i onro) & |P_address_2 2nd byte of IP address. 1905 121
(1 Eventlog £ \P_addiess 3 rd byte of IP address. 1906 133
# (] Faulkdet & |P_address_d | 4th byte of IF address. 162
& (1 FiringOP A& Subnet_Mask_1 13t byte of Subnet mask 256
& (1 Modultr A& Subnet_Mask_2 2nd byte of Subnet mask 255
@ (] Metwork & Subnet_Mask_3 3rd byte of Subnet mask 248
(] Diag & Subnet_Mask_4 4th byte of Subnet mask 0
& Delault_Gateway_1 st byte of Default Gateway 0
& Default_Gateway 2 2nd byte of Default Gateway 1]
A& Default_Gateway_3 3rd byte of Default Gateway 1]
& Detault_Gateway 4 4th byte of Default Gateway 0
& Pref_Msti_IP_1 1st byte of Preferred Master IP address 1]
& Pref_Msti_IP_2 2nd byte of Preferred Master IP address 0
& Pref_Msh_IP_3 rd byte of Preferred Master IP address 1]
& Pref_Msti_IP_4 4th byte of Preferred Master |P address 0
& ShowMac Show MAC address Na (0] ~
Metwork Ethernet Metwork status Running [0) ~
S
Comms.User - 23 parameters [10 hidden)
£
E3]

Level 2 (Engineer)

EPower v, 2.00

Figure 23 Ethernet Communications Parameters
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Ethernet (Modbus TCP), Dual Port

Overview

Function Codes a

EPower controller units support the Modbus/TCP through Ethernet dual port provided
by a dual RJ45 socket ("Modbus TCP (Dual Port)" on page 18). It embeds the
standard Modbus protocol within an Ethernet TCP layer but with some differences
compared to description in "Modbus and Jbus Protocol", regarding function codes
and parameter address (see "Function Codes and Address Space" on page 55).

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

The values seen by EPower controller via the configuration cable in this case will
vary according to the instrument set-up:

1. The MAC (Media Access Control) address will be returned as 0 in all fields.

2. If DHCP is configured, the IP address, Subnet mask and Default gateway will
contain the values last assigned by the DHCP server. These may change when
the configuration cable is removed.

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.

nd Address Space

The following Modbus function are implemented in the module:

Function code Function Address space access
03 Read n words FieldBus 10 Gateway only
06 Write a word FieldBus 10 Gateway only
16 Write n words FieldBus 10 Gateway only
23 Read/Write n words Whole EPower address space

Function codes 03, 06 and 16 can only be used to access Fieldbus 10 Gateway
parameters.

Function code 23 can be used to access the complete EPower address map as
described in "Parameter Address" on page 30.
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Inputs Address

Input01 0x0100

Input02 0x0101

Input03 0x0102

Input04 0x0103

Input05 0x0104

Input06 0x0105

Input07 0x0106

Input08 0x0107

Input09 0x0108

Input10 0x0109

Input11 0x010A

Input12 0x010B

Input13 0x010C

Input14 0x010D

Input15 0x010E

Input16 0x010F Outputs Address
Input17 0x0110 Output01 0x0000
Input18 0x0111 Output02 0x0001
Input19 0x0112 Output03 0x0002
Input20 0x0113 Output04 0x0003
Input21 0x0114 Output05 0x0004
Input22 0x0115 Output06 0x0005
Input23 0x0116 Output07 0x0006
Input24 0x0117 Output08 0x0007
Input25 0x0118 Output09 0x0008
Input26 0x0119 Output10 0x0009
Input27 O0x011A Output11 0x000A
Input28 0x011B Output12 0x000B
Input29 0x011C Output13 0x000C
Input30 0x011D Output14 0x000D
Input31 0x011E Output15 0x000E
Input32 0x011F Output16 0x000F

Table 1: Modbus TCP dual port, Fieldbus 10 Gateway parameters

Support for other Ethernet Utilities

Ethernet Wiring

In addition to the MODBUS TCP protocol, the units support the standard Ethernet
‘ping’ utility to assist in fault finding. Other interfaces such as HTTP, FTP or TelNet
are not currently supported.

Ethernet capability is provided by an interface board installed within the unit and
provides a dual RJ45 sockets ("Modbus TCP (Dual Port)" on page 18). The Ethernet
interface supports 10/100 Mbit/s, full or half duplex operation.
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Ethernet (Modbus TCP), Dual Port

EPower 1 EPower n
EPower 2 EPower 1
| e—
A
—
| |
PC Network port I E I
Daisy chain PC Network port
connected
Hub or Switch * *
Wire Colours
PC_ | Colour PC  STRAIGHT-THRU HUB  PC CROSSOVER  PC
1 White/green stripe TX+1 L 11 R+ TX+1 |—\ 1 T+
2 Green TX- 210 J2RY- TX- 2 2 TX-
3 White/orange stripe s — )3 TX+ RX+ i — 3 RX+
[
4 Blue 4 4 4
5E 15 51 1 5

5 White/bl tri

ite/blue stripe —_ Sve FEd -
6 Orange 70 — 17 70 — 7
7 White/brown stripe 8 8 8 o
8 Brown 2

Figure 24 Ethernet (Modbus TCP),

dual port — Wiring, Single and Multiple EPower

controller Units

Instrument Setup

See "Instrument Setup" on page 57.

Itools Setup

ModbusTCP dual port does not support iTools connection.
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Profibus

Introduction

Profibus DP is an industry standard open network used to interconnect
instrumentation and control devices in, for example, a manufacturing or processing
plant. It is often used to allow a central Programmable Logic Controller (PLC) or PC
based control system to use external ‘slave’ devices for input/output (I/O) or
specialised functions, thus reducing the processing load on the controlling unit so
that its other functions can be carried out more efficiently using less memory.

The Profibus network use a high speed version of the EIA485 standard (see also
"Wiring General" on page 15), and permits transmission rates of up to 12M Baud
between the host and up to 32 Profibus ‘Stations’ or ‘nodes’ within a single section of
a network. The use of repeaters, such as KD485 — "Interconnection Diagram 3-Wire
EIA485" on page 23, (each counted as a node) allows the maximum of 127 nodes
(addresses 0 to 127) to be supported.

Profibus DP distinguishes between master and slave devices. It allows slave devices
to be connected on a single bus thus eliminating considerable plant wiring.

Master devices determine the data communications on the bus. A master can send
messages without an external request when it holds the bus access rights (the
token). Masters are also called active stations in the Profibus protocol.

Slave devices are peripheral devices such as I/0 modules, valves, temperature
controllers/indicators, and measuring transmitters. EPower controller units are
intelligent slaves which will only respond to a master when requested to do so.

Profibus DP is based around the idea of ‘cyclical scan’ of devices on the network,
during which ‘input’ and ‘output’ data for each device is exchanged.

It is not within the scope of this document to describe the Profibus standard in detail.
This may be found by reference to www.profibus.com. Similarly, further details of
EPower controllers may be found by reference to the EPower controller User Guide
Part No. HA17969.

The following general points apply to EPower controller units.

* Profibus slave communications is provided in EPower controller units by means
of a plug in module. The connection to Profibus is via a standard 9-way D
connector, see section 0.

* Baud rates of up to 12MB are provided. The baud rate is automatically detected
by the EPower controller unit.

* Profibus DP Cyclic data transfer is provided, as well as DPV1 C1 and C2 Acyclic
communications.

* A maximum of 16 input words and 16 output words may be transferred between
EPower controller and the Profibus master using the Profibus cyclic I/O. These
may be chosen from any of the wireable parameters in the unit.

* EPower controller differs from previous Eurotherm Profibus slave devices in that
it is not configured via the GSD file editor. Instead, the I/O data mappings are set
up using iTools, and there is a single, fixed, GSD file.

HA179770 Issue 8

59



Profibus EPower™ Controller Communications Manual

* The ‘Demand Data’ protocol used previously is not supported. Instead DPV1
Acyclic communications are provided to give access to variables not included in
the Cyclic I/O definitions.

* All variables are returned as 16 bit signed ‘scaled’ integers, such that 999.9 is
returned or sent as 9999; 12.34 is encoded as 1234. The control program in the
Profibus master must convert the numbers into floating point values if required.
For example a power setpoint of 50.0% is encoded as an integer value of 500.

Wiring General

The wiring principles described in "Wiring General" on page 15 apply to Profibus.
Line termination is different from standard EIA485 as shown in Figure 25.

The Profibus cable ("Cable Selection" on page 61) is a single cable running through
the plant with, usually, the Profibus master at one end. Nodes can be connected at
convenient points along the cable as shown in principle below. It is recommended
that the cable length between a node and the Profibus cable should not exceed 2m.
The connection to a node is normally via a 9-way connector assembly of the type
which allows the cables to be connected using screw or spring-cage terminal blocks.
These 9-pin connectors are easily available for Profibus networks. Terminating
resistors may be integrated in the assembly and enabled externally using a slide
switch or they may be wired in. Make sure, however, that the terminating resistors are
only in circuit on the last node in the chain.

Profibus master Terminating resistors
(9-way D-type pinout) Shielded twisted last device
pair cables

VP (+5Vdc) ¥ VP (+5Vdc)

390Q U S — ——— 3900

Tx(B) ;v n e A A ™ Tx(B)
220E) 1 1 1 2200
DRX(A|I><:><|I L XX [ [ 1 Rx(a)
e W] W] (W] (W] S
_——_—— —_—— i — —_——_———
VP (0Vdc) ; _\ 4-H-+" A S N ey VP (0Vdc)
Digital ground . X Digital ground
Single ground —
see section 2.7. Daisy chain From previous To next
devices one to node node
the next
Com A B Com A B : J |
Pin 5 8 3 Pin5 8 3 < | |
I
EPower b : |
slave 1 ower |
slave N : 1 []2200 |
| 3900 :
' |
W e |
Detail of I { &%ldlo | |
typical

Profibus 9-pin l &/ :

connector ~——————

Figure 25 Profibus Wiring General
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Cable Selection

The table below gives the specification for a suitable cable such as Beldon B3079A.

Impedance 135 to 165 ohms at 3 to 20 MHz

Resistance <110 ohms/km

Cable capacitance <30pF/metre

Core diameter >0.34 mm2 (22awg)

Cable type Twisted pair, 1x1, 2x2 or 4x1 lines

Signal attenuation 9 dB max. over total length of line section

Shielding Cu shielding braid, or shielding braid and shielding foil

Maximum Baud Rate Compared with Cable Length

Node Address

The maximum transmission speed depends on the length of the cable run including
‘stub’ (distance from the bus to a station) lengths. Recommended minimum values
are:

Line length/segment (metres) 100 200 400 1000 1200
Maximum baud rate (kbit/sec) kB 12,000 {1,500 |500 187.5 ]93.75

Each node must be given a unique address. This may done in iTools or the EPower
controller user interface. The parameter is called ‘Address’ which may be found in the
‘Comms’ list and may be changed in Engineer level. This is further described in the
EPower controller User Guide. The unit is shipped with a default address of 1. This is
within the address range of the Profibus protocol (0 to 126), so if the unit is
inadvertently inserted into the network without a new address having been set, the
bus may be affected.

Note: After changing the Profibus address, the EPower controller unit should be
powered off and on again, to allow correct initialisation to take place.

To set the address using iTools, open the Comms list and double click the ‘User’
sub-folder to open the list of parameters. Enter the value for the Comms Address.
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Figure 26 Setting the Profibus Comms Address in iTools

Configuring the Data Exchange

The Profibus network master (typically a PLC) may be required to work with many
diverse slaves from different manufacturers and with different functions. EPower
controller units contain many parameters most of which will not be required in Cyclic
Data Exchange 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 for Cyclic Data Exchange on the Profibus link. Note that all parameters are
available in Acyclic Data Exchange. The master may then map the selected device
parameters into the PLC input/output registers, or, in the case of a supervisory
(SCADA) package, to a personal computer.
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Previous Eurotherm instruments have used the ‘Eurotherm GSD Editor’ to define
input and output data. This produces a text file in which the individual input and
output parameters are listed. For EPower, however, the process is simplified by
making use of the ‘Fieldbus 1/0O Gateway Editor’ in iTools to create the assignment.
The programming interface consists of defining individual modules which hold the list
of parameters that have to be exchanged. Each module holds a single parameter and
there are two types of module ‘Input 1 Word’ and ‘Output 1 Word’, as shown in the
text file in Figure 27.

The Eurotherm GSD Editor, therefore, cannot be used when setting up EPower
for Profibus.

!s. epowlac9_Rev4.gsd - Motepad H=] E3
File Edit Fomat View Help The GSD file
. =|| supplied is never
C2_Read_write_supp Zal .
C2_Max_Data_Len = 64 changed and is
C2_Response_Timeout = 100 ;1 sec . rted
C2_Max_cCount_cChannels =1 Imported, as
Max_Initiate_POU_Length = 52 supplied, into the
master device.
Module = "Input 1 word" OxDO jword, consistency owver whole mod
1
Endmodule
mModule = "output 1 word" OxEQ sword, cConsistency over whole mod
2
EncvoduTe _J
-
4| |

Figure 27 Text file showing two pre-defined module types in the EPower GSD file

Values from each slave, ‘Input Data’, are read by the master, which then uses the
values in its own application, (such as a ladder logic program). The master also
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 ‘//O data exchange’ and is
repeated continuously, to give a cyclical I/O data exchange.

Select the ‘Fieldbus I/0O Gateway’ tool from the lower toolbar, and an editor screen
will appear similar to the picture below.
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7 iTools
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e B & O b ®» Q | &
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Level 2 [Engineer) | EPowerv. 304 | [ 7

Figure 28 The Fieldbus I/O Gateway Editor in iTools

There are two tabs within the editor, one for the definition of Inputs, and the other for
Outputs. ‘Inputs’ are values sent from the EPower controller to the Profibus 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 EPower
controller, for example, setpoints written from the master to EPower controller. Note
that Outputs are written on every Profibus cycle, which is frequent, of the order of
10-100mS, and so values from Profibus will overwrite any changes made on the
EPower controller keypad unless special measures are taken to prevent this.

The procedure for selecting variables is the same for both input and output tabs.
Double click the next available position in the input or output data and select the
variable to assign to it. A pop-up provides a browser from which the required
parameter can be obtained. Double click the parameter to assign it to the input
definition and repeat this for all required parameters. 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 29 shows an example of the pop-up and

the input list produced.
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Figure 29 Selecting an Input Value and Example of an Input List

The Profibus standard allows a maximum of 117 total input and output parameters
but most Profibus masters are unable to deal with this number. A maximum of 32
input and 16 output parameters may be set using the Fieldbus 1/0 Gateway Editor.

When the list is populated with the variables you require, note how many ‘wired’
entries are included in each of the input and output areas as this will be needed when
setting up the Profibus Master.

Notes:

1. No checks are made that output variables are writeable, and if a read only
variable is included the output list any values sent to it over Profibus cyclic
communications will be ignored with no error indication.

2. Following a Quick Start, four parameters are pre-loaded by default in the Input

buffer and four in the Output buffer. These are:

Input 01 Control.1Main.PV
Input 02 Control.2Main.PV
Input 03 Control.3Main.PV
Input 04 Control.4Main.PV

Output 01
Output 02
Output 03
Output 04

SetPwr.1.Remote.1
SetPwr.2.Remote.1
SetPwr.3.Remote.1
SetPwr.4.Remote.1
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These parameters represent commonly used parameters. They can be removed if
they are not required in a particular application but they must be replaced
contiguously.

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

This is done with the button on the top left of the I/O Editor marked v . The
EPower 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 Profibus master.

To Configure the Profibus Master

In order to configure Profibus networks, GSD files (<name>.GSD) must be imported
into the network configuration tool provided by the vendor of the Profibus master
device. Typically this may be a PLC using a ‘PLC Configurator’ tool. The GSD file is a
text file in a predefined standardised format. It is used to declare a new slave to the
master and to allow communications between the master and the slave. The required
GSD file for EPower controller units is available on the support disc packaged with
the firmware upgrade tool.

Only general indications on how this is done can be provided, since this is Profibus
Master specific. However, the general procedure will be as follows:

1. Import the GSD file for EPower controller, named EPOWO0OAC9.GSD, into your
master configuration tool.

2. Create a slave node based on this GSD file and assign a Slave Address. This is
usually done by double clicking on the slave icon on a graphical network
representation provided by the master configuration tool.

3. Assign modules to the slave. There are two modules which are already
pre-defined in the GSD file for EPower, These are "Input 1 word", and "Output 1
word". In the master you must declare the number of input modules and the
number of output modules for every item in the input and output lists, with the
input lists being assigned first. So, for the example given in the previous section,
(see Figure 30) you should add the “Input 1 word” five times to the module list,
and then add sufficient “Output 1 word” modules to cover the number of outputs
you have defined. Unless this step is performed correctly, Profibus
communications will not be established. Figure 30 shows an example of how this
may be applied in a typical master for one slave at address 2. In this example,
five input words and two output words are defined.

W’ L Master#1
= ¢ Staton address 1
FM S/DP Master  CIF30-PB / CIF104-PB

— Gmw) Master#2

Staton address 2
DP Slave Eurotherm E-Power
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Slave Configuration [ X}
General
Device Eurotherm E-Power Station address |2 ak
D escription lSIaveﬁ2

Pre-defined in
the GSD file

Insert or Append
the correct
number of each

type

Cancel |
Parameter Data... |

¥ Activate device in actual configuration

¥ Enable watchdog control GSD file EPOWOACI.GSD
Max. length of in-/output data 95 Buyte Length of in-/output data 14 Byte
Max. length of input data 64 Eyte Length of input data 10 Byte  _ Assigned master
Max. length of output data 32 Byte Length of output data 4 Byte | Station address 1
Max. humber of modules 43 MNumber of modules 7 M astert
Module |Inputs |Dutputs |Im‘Elut |Identifier - 1/ CIF30PE / CIF104-PR :I
Input 1 word 1 'wWord 0=D0 -
Output T word 1 word 0=E0 ~ Actual shave
Station address 2
Slaveft2
|2 # Euratherm E-Power ;]
v
Slot[Idx [Module [Symbol — [Type [l Addr [I Len [Type D Add |0 Led »
1 1 Input 1 word Modulefl Iw O 1 _l Append Module I
2 1 nput1 word Modulef2 w2 1 =
3 1 Input 1 word Modulef3 w4 1 Remove Module I
4 1 Input1 word Module#td w6 1
5 1 Input1word ModuleHs w8 1 Inzert Module I
& 1 Output1 word ModulefE Qw0 1 ;
7 1 Output word ModuleH? w2 1 Symbolic Mames
52l

Figure 30 Configuration example in a typical mater

4. Save and download the master configuration, and put the master online. The top
LED on the Profibus interface (above the D Connector) should light solid green
showing that communication is established.

5. If the light flashes, does not turn on, or lights as red, verify the proceeding steps
have been correctly performed.

DPV1 Acyclic Communications

Trouble-Shooting

DPV1 C1 and C2 Acyclic communications are provided so that lesser used EPower
controller parameters may be read and written when needed. The method used to
use DPV1 is master specific and not described further in this document, however
blocks of up to 32 variables (64 bytes) may be returned or written in a single
transaction.

All EPower controller parameters and variables may be accessed. The Slot and
Index value to be used for a parameter is derived from the tag address for the
parameter (numerically equal to the Modbus address) using the following calculation:

Slot = (tag — 1)/ 255
Index = (tag -1) MOD 255

No Communications

1. Check the wiring carefully, verifying the continuity of the A and B connections to
the master. Ensure correct terminals have been used.

2. Check the node address is correct for the network configuration in use. Ensure
the address is unique.

3. Ensure that the network has been correctly configured and that the configuration
has been correctly downloaded to the master.

4. \Verify that the GSD file being used is correct.
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Ensure that the maximum line length of the transmission line has not been
exceeded for the baud rate in use.

Ensure that the final node on the transmission line (no matter what type of
instrument it is) is terminated correctly using three resistors as shown in Figure
25, and that only the first and final nodes are so terminated.

Note: Some equipment has built-in pull up and pull down resistors which in some
cases can be switched in or out of circuit. Such resistors must be removed or
switched out of circuit for all but the instruments at each end of the line.

Intermittent Communications

1.
2.

Verify wiring paying particular attention to screening.

Ensure that the maximum line length of the transmission line has not been
exceeded for the baud rate in use.

Ensure that the maximum line length of the transmission line has not been
exceeded for the baud rate in use.

Ensure that the final node on the transmission line (no matter what type of
instrument it is) is terminated correctly using three resistors as shown in Figure
25, and that only the first and final nodes are so terminated.
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DeviceNet

Introduction

DeviceNet has been designed as a low level network for communication between
Programmable Logic Controllers (PLCs) and devices such as switches and 10
devices. Each device and/or controller is a node on the network. EPower controller
can be included in a DeviceNet installation using the DeviceNet interface module
plugged into the communications slot. This module is an Unconnected Message
Server (UCMM) capable device. The UCMM supports the Unconnected Explicit
Message Request Port. EPower 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 EPower controller but it
is possible to add non defined parameters as required by a particular process. This is
described in "Configuring the Data Exchange" on page 72.

Specific hardware must be used for the master — examples used in this chapter are
Allen Bradley SLC500/03 processor with 1747-SDN scanner module and 1770-KFD
RS232 interface with Rockwell RSLinx, RSNetWorx and RSLogic500.

It is not within the scope of this manual to describe the DeviceNet standard and for
this you should refer to the DeviceNet specification which may be found at
www.odva.org. In practice it is envisaged that EPower controller units will be added to
an existing DeviceNet network. This chapter, therefore, is designed to provide
practical help to set up EPower controller units on a DeviceNet network using one of
the masters listed above.

There are 5 stages to setting up a network:

Physical Wiring "DeviceNet Wiring" on page 70

Setting up EPower controller units "Setting Up the EPower Controller Unit"
on page 71

Setting up the master using EDS files "Setting up the Master" on page 75

Configuring the data exchange "Configuring the Data Exchange" on
page 72

Establishing communications "Establishing Communications" on
page 75

EPower Controller DeviceNet Features

The DeviceNet implementation features in EPower controller include:
* Software selectable 125K, 250K, 500K baud rates

* Software selectable node address

® Optically isolated CAN interface

* 5-position open style connector

* Field pluggable option

* Group 2 only device
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DeviceNet Wiring

* Polled & Explicit I/O messaging connection

* Static /0O Assembly object

A DeviceNet installation will consist of a Trunk Line installed around a process. This
trunk line should be installed, including the correct termination resistors, in
accordance with the DeviceNet specification. Devices, including EPower controller
units, may be connected to this trunk line via Drop Lines. Each connection is referred
to as a Node. Power to all devices will be supplied on the trunk line again in
accordance with the DeviceNet specification.

Drop lines up to 6m (20 feet) each are permitted, allowing up to 64 nodes to be
attached. DeviceNet allows branching structures only on a drop line. Termination
resistors* should never be installed at the end of a drop line, only at the ends of the
trunk line.

Figure 31 shows an example of two EPower controller units connected to an existing
DeviceNet trunk line. All devices are similarly connected to the network.

According to the DeviceNet standard two types of cable may be used. These are
known as Thick Trunk and Thin Trunk. For long trunk lines it is normal to use Thick
trunk cable. For drop lines thin trunk cable is generally more convenient being easier
to install. The table below shows the relationship between cable type, length and
baud rate.

Network length

Varies with speed. Up to 400m possible with repeaters

Baud Rate Mb/s 125 250 500

Thick trunk 500m (1,640ft) 250m (820ft) 100m (328ft)

Thin trunk 100m (328ft) 100m (328ft) 100m (328ft)
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DeviceNet Trunk Cable

Pin Number
0 12 34 5 Pin Std Label Std colour | Description
Further 1 V- Black DeviceNet network power negative terminal. Connect
Devices - the black wire of the DeviceNet cable here. If the
DeviceNet network does not supply the power, connect
EPower the negative terminal of an external 11-25 Vdc power
controller 1 supply
2 CAN_L Blue DeviceNet CAN_L data bus terminal. Connect the blue
wire of the DeviceNet cable here
O f 3 SHIELD None Shield/Drain wire connection. Connect the DeviceNet
cable shield here. To prevent ground loops, the
1 DeviceNet network should be grounded in only one
location.
4 CAN_H White DeviceNet CAN_H data bus terminal. Connect the white
wire of the DeviceNet cable here
= Drop Line 5 V+ Red DeviceNet network power positive terminal. Connect the
o red wire of the DeviceNet cable here. If the DeviceNet
network does not supply the power, connect the positive
terminal of an external 11-25 Vdc power supply.
s DeviceNet Note:
° V- | Power Supply
A 2avdc (4 1%) The DewlceNet network is powered b'y a'n
c 250mV p-p external independent 24V supply which is
Ground Ripple ; .
max separate from the internal powering of the
individual controllers.
s Drop Line
o _
EPower
controller 2 — ] ] ]
I ! *121Q termination resistor at the end of the
Eurt_her line (may be already fitted internally in the
evices . .
. . master or the last unit. Do not fit an external

terminating resistor if this is the case).
MASTER

Figure 31 Example of DeviceNet Installation

Setting Up the EPower Controller Unit

Unit Address

The configuration for DeviceNet is slightly different for each type of controller but,
having selected DeviceNet, there are only two parameters to set up — Baud rate and
Address.

Valid Baud rates are 125k, 250k and 500k, and addresses may be from 0 to 63.
Generally use 500k unless the network is longer than 100m. There is no priority in the
addressing — all addresses are treated equally.

The unit address may be set in iTools or the EPower controller user interface. The
parameter is called ‘Address’ which may be found in the ‘Comms’ list and may be
changed in Engineer level. This is further described in the EPower controller User
Guide (HA179769). The unit is shipped with a default address of 1. This is within the
address range of the DeviceNet protocol (0 to 63), so if the unit is inadvertently
inserted into the network without a new address having been set, the bus may be
affected.
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Baud Rate

Note: After changing the DeviceNet address, the EPower controller unit should be
powered off and on again, to allow correct initialisation to take place.

To set the address using iTools, open the Comms list and double click the ‘User’
sub-folder to open the list of parameters. Enter the value for the Comms Address.

This can also be set up in iTools or through the EPower controller user interface. The
parameter is called ‘Baud’ and is found in the ‘Comms’ list and can only be changed
in Configuration level. This is further described in the EPower Controller User Guide
(HA179769).

Data Exchange Mapping

Up to 32 input and 16 output variables may be included in the DeviceNet 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 Parameter Byte Offset Output Parameter Byte Offset
Main PV (Network 1) 0 Main Setpoint (Network 1) |0
Main PV (Network 2) 2 Main Setpoint (Network 2) |2
Main PV (Network 3) 4 Main Setpoint (Network 3) |4
Main PV (Network 4) 6 Main Setpoint (Network 4) |6

The total length of both the default input and output data assemblies is, therefore, 8
bytes each.

To set up the EPower 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.

Configuring the Data Exchange

The DeviceNet master may be required to work with many diverse slaves from
different manufacturers and with different functions. Furthermore EPower 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 DeviceNet link. The
master may then map the selected device parameters into the PLC input/output
registers, or, in the case of a supervisory (SCADA) package, to a personal computer.

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

The Input/Output definitions for DeviceNet are configured using iTools in the same
way as for Profibus. Select the ‘Fieldbus I/O Gateway’ tool from the lower toolbar,
and an editor screen will appear similar to the picture below.
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DeviceNet
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Figure 32 The I/O (Fieldbus 1/0 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 EPower controller to the DeviceNet 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 EPower
controller, for example setpoints written from the master to EPower controller. Note
that Outputs are written on every DeviceNet cycle, which is frequent, of the order of
10-100mS, and so values from DeviceNet will overwrite any changes made on the
EPower controller keypad unless special measures are taken to prevent this.

Configuring Data Exchange continued:

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 33 shows an
example of the pop-up and the input list produced.
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Figure 33 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 DeviceNet Master. In the example above, there are four input values, each of
two bytes in length, so a total of 8 bytes of data. Note this number, as it is required
when setting the 1/0 length when configuring the DeviceNet master.

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

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

This is done with the button on the top left of the I/O Editor marked @ . The
EPower 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 DeviceNet master.
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Setting up the Master

An example of a master may be a 1747-SDN scanner module from Allen Bradley. In
this case use RSLinx and the Tools/Node Commissioning on RSNetWorx to set up
the Scanner address and Baud Rate at which the network is to run. Baud rate cannot
be changed ‘on-line’ it is only changed by closing down and re-starting the network.

Register all the required Eurotherm Electronic Data Sheets using the EDS Wizard in
the Tools menu of RSNetWorx.

EDS Files are available from Eurotherm as EPOWER.EDS from
www.eurotherm.com.

Note: the EDS file is unique and applies to the specific device. The device itself, not
the .EDS file, is configured for each DeviceNet application.

Establishing Communications

Data Formats

With the DeviceNet network correctly wired up and powered, and the scanner and
controllers configured with valid unique addresses and the same baud rate,
communications will commence. If there is no communications check the common
baud rate, unique addresses, 24V supply, the wiring, the termination resistors and
finally the devices themselves.

If the Input/Output definitions have been changed from the default settings, it will be
necessary to enter the lengths of the input and output data areas noted during their
configuration as part of the master setup procedure.

At this stage communications is active and will be displayed by the LED indicators on
the DeviceNet communications module. At this stage though it is only ‘Hardware’
communications and there is no transfer of data.

Data transfer has to be set up as a separate operation which involves both setting up
EPower controller so that it knows what parameters it has to handle and setting up
the scanner to make use of these parameters.

Parameters are either INPUT parameters read by the Scanner or OUTPUT
parameters written by the scanner.

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 DeviceNet master must
convert the numbers into floating point values if required.

Explicit Messaging

It is possible to access any parameter in the EPower controller unit by means of
‘explicit messaging’, regardless of whether it has been included in the DeviceNet
input/output data assembly. To do this, it is necessary to configure an explicit
connection in the DeviceNet master. Then, to access parameters, use the ADI object
(Class 0A2 hex), using an instance number equal to the Modbus address of the
parameter. A list of Modbus addresses is given in the EPower Controller User Guide
(HA179769). The ‘Get Attribute Single’ (OEhex) and ‘Set Attribute Single (010hex)
services are used to retrieve and set values, in each case being applied to attribute 5
of the ADI object.
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The EDS File

Trouble-Shooting

The EDS (Electronic Data Sheet) file for EPower controller is named EPOWER.EDS
and is available from your supplier, or on the support disc supplied with the product,
packaged with the firmware upgrade tool. The EDS file is designed to automate the
DeviceNet network configuration process by precisely defining vendor-specific and
required device parameter information. Software configuration tools utilise the EDS
files to configure a DeviceNet network.

No Communications:

Check the wiring carefully, paying particular attention to the continuity of the
CAN-H and CAN-L connections to the scanner. Ensure that the correct terminals
have been wired to.

Make sure that there is 11-25Vdc supplied to the V+ and V- terminals. The
controller will not communicate without power supplied.

Check the ‘Comms’ list in configuration level and, under ‘User’ check that the
parameter ‘ldent’ is showing Devicenet. If not, the unit may not be fitted with the
correct DeviceNet communications module or it is not recognised by the EPower
controller unit.

Check that all devices including the scanner card or module have the same Baud
Rate.

Check that the Node ‘Address’ in the ‘Comms’ list is correct and unique for the
network configuration in use.

Ensure that the network is correctly configured and the configuration has been
downloaded correctly to the DeviceNet scanner.

Verify the ESD file in use is correct by loading it into the DeviceNet Configuration
tool. This will check the format.

Verify that the maximum line length for the baud rate in use is not exceeded (see
table in "DeviceNet Wiring" on page 70).

Ensure that the both ends of the DeviceNet network trunk line are correctly
terminated (see wiring diagram). Ensure that no drop line devices have
termination fitted.

If possible, replace a faulty device with a duplicate and retest.
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Ethernet/IP™

Introduction

EtherNet/IP™ (Ethernet/Industrial Protocol) is a ‘producer-consumer’ communication
system used to allow industrial devices to exchange time-critical data. Such devices
range from simple 1/0 devices such as sensors/actuators, to complex control devices
such as robots and PLCs. The producer-consumer model allows the exchange of
information between a single sending device (producer) and a large number of
receiving devices (consumers) without having to send data multiple times to multiple
destinations.

EtherNet/IP makes use of the CIP (Control & Information Protocol), common
network, transport and application layers currently implemented by DeviceNet and
ControlNet. Standard Ethernet and TCP/IP technology is used to transport CIP
communications packets. The result is a common, open application layer on top of
Ethernet and TCP/IP protocols.

The EPower controller can be included in an EtherNet/IP installation using the
EtherNet/IP interface module plugged into the communications slot, for single port
module (see "EtherNet/IP (Single Port)" on page 19) or dual port module (see
"EtherNet/IP (Dual Port)" on page 20).

EPower controller, in common with other Eurotherm controllers, has available a large
number of potential parameters but practical systems are constrained by the total /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 EPower controller but it is possible to add non defined parameters as
required by a particular process. This is described in "Data Exchange Mapping" on
page 80.

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

It is not within the scope of this manual to describe the EtherNet/IP network and for
this you should refer to information which may be found at www.odva.org - Navigate:-
ODVA Technologies: EtherNet/IP: EtherNet/IP Library (“EtherNet/IP Infrastructure
Guidelines” as well as other useful documents which may be found here).

There are 5 stages to setting up a network:

® Physical Wiring, "Ethernet/IP Wiring" on page 78

® Setting up EPower controller units, "Setting Up the EPower Controller Unit" on
page 78

* Data exchange mapping, "Data Exchange Mapping" on page 80

® Setting up the master, "Setting Up the Master" on page 83 and
"Acyclic (Explicit) Messaging" on page 84

® Establishing communications, "Establishing Communications" on
page 84

EPower Controller EtherNet/IP Features

The EtherNet/IP implementation features in EPower controller include:

*  10/100Mbit, full / half duplex operation: auto sensing
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* Galvanically isolated bus electronics
* Field pluggable option
* Polled & Explicit I/O messaging connection

Ethernet/IP Wiring

EPower 1 EPower n

EtherNet/IP capability is provided by an interface board installed within the unit and
provides a single RJ45 socket ("EtherNet/IP (Single Port)" on page 19) or dual RJ45
port sockets ("EtherNet/IP (Dual Port)" on page 20).

The EtherNet/IP port is a 10/100 Mbit, full or half duplex operation port and should be
connected via an industrial switch with Cat5e (straight through) cable to a master
device (e.g. PLC) via the standard RJ45 connector (max length 100m).

The interconnecting cables should be fitted with plugs provided with an outer metallic
shell with the shell connected to the wire screen of the cable. See also "Wiring 3-Wire
EIA485" on page 22 for suitable cables. This type of cable must be used to maintain
EMC compliance.

Dual port socket supports both linear and ring network topology i.e. Device Level
Ring (DLR).

EPower 2 EPower 1
PLC, for
example
Daisy chain PC Network port
connected

Hub or Switch

Figure 34 Ethernet/IP Wiring - Multiple EPower controller Units
(Single port left, Double port right)

Setting Up the EPower 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. These parameters are available in EPower
controller units under different levels of access as detailed in the EPower Controller
User Guide (HA179769).

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.
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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 and Default Gateway 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 EPower controller units MAC addresses are shown as 6 separate hexadecimal
values on an EPower instrument itself or decimal values in iTools. MAC1 shows the
first address value (aa), MAC2 shows the second address value (bb) and so on.

Dynamic Host Configuration Protocol (DHCP) Settings

This is set in configuration level by the DHCP Enable parameter.

IP addresses may be ‘fixed’ — set by the user, or dynamically allocated by a DHCP
server on the network.

If IP Addresses are to be dynamically allocated the server uses the instrument MAC
address to uniquely identify them.

Fixed IP Addressing

In the "Comms" folder of the instrument set the "DHCP enable" parameter to "Fixed".
Set the IP address and SubNet Mask as required. This may be done in Engineer
level.

Dynamic IP Addressing

In the "Comms" folder of the instrument set the "DHCP enable" parameter to
"Dynamic". Once connected to the network and powered, the instrument will acquire
its "IP address", "SubNet Mask" and "Default Gateway" from the DHCP Server and
display this information within a few seconds.

Note that if the DHCP server does not respond (in common with other Ethernet
appliances in this situation) the unit will not be accessible via the network.

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 35 below shows the appearance of EtherNet/IP User Comms configuration
parameters in iTools:
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iTools
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Data Exchange Mapping

Figure 35 EtherNet I/P Comms Parameters

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

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

Input Parameter

Output Parameter

Main PV (Network 1)

Main Setpoint (Network 1)

Main PV (Network 2)

Main Setpoint (Network 2)

Main PV (Network 3)

Main Setpoint (Network 3)

Main PV (Network 4)

Main Setpoint (Network 4)

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

To set up the EPower controller unit so that the desired parameters can be read and
written involves setting up the INPUT and OUTPUT data tables. This is carried out
using iTools.
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Configuring the Cyclic (Implicit) Data Exchange

The EtherNet/IP master may be required to work with many diverse slaves from
different manufacturers and with different functions. Furthermore EPower 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 in the same
way as for DeviceNet or Profibus.

Select the ‘Fieldbus I/0O Gateway’ tool from the lower toolbar, and an editor screen
will appear similar to that shown in Figure 36:

B

File Dewice Fieldbus Yew Options wWindow Help

D & & B & mdjnx"r@‘q.@.

Mew File  Open File Load Save Print Scan Add Remove Yigws Help

[ Graphical Wiring [ Parameter Explorer [N Fieldbus [0 Gateway  [BB] Device Panel &B‘ Watch/Recipe m User Pages m OPC Scope =@ iTools Secure

er,143-121-133-162-502-1D001-EFower

S >
3 Browse | O Find| | Mame | wired From
= ‘@ fnd) & Inputnl [not wired)
#4210 & Inputd2 [not wired)
- Instrument A Input [nat wired)
-2 Access A InputDd [nat wired)
=] Comms A Inputs [mot wired)
#-(23 Cantral & Inputs [nat wired)
(] EventLog & Inputd? [nat wired)
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@2 FiringoP A Inputig [not wired)
&3 Madultr A Inputil [not wired)
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E]'

J2wer.143-121-133-162-5024D001-EPoy |

Level 2 (Engineer) EPawer v, 2,00 Backaground scan for new devices

Figure 36 The 1/O (Fieldbus I/0 Gateway) Editor in iTools
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There are two tabs within the editor, one for the definition of Inputs, and the other for
Outputs. ‘Inputs’ are values sent from the EPower 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
EPower controller, for example, setpoints written from the master to EPower
controller. Note that Outputs are written on every EtherNet/IP cycle, which is
frequent, of the order of 10-100mS, and so values from EtherNet/IP will overwrite any
changes made on the EPower controller keypad unless special measures are taken
to prevent this.

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

Figure 37 shows an example of the pop-up and the input list produced.
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® (] Access & InputD4 Control 4. Main. Y
& (21 Comms & InputD5 ' [not wired)
® (3 Control & Input0s (not wired)
&3 EventLog £ Inputd? [not wired)
@ (] Faultdet 5 InputD8 [hot wired]
2 S —=C Input09 [not wired) :
: B ;':EEEP 2 Input10 (ot wired) Input05
g / Input11 [not wired) ———
- Network 2 Input12 (ot wired) = Control
# (] Diag & Input13 [not wired] =231
& Input14 (not wired) % (] Setup 1
& Input1s [not wired) F ™ Mai \
& Inputlg [not wired) = {3 Main
_ ai |
4 spP — =
& -« TransferPy
‘ “_] TransferSpan
@11
i+ Limit
+-{_] Diag
-] AlmDis
@] AlmDet >
[] Delete Wire
|awer,149-121-133-162-5021D001-EPoy [ Show Help ] [ ok | [ Cancel ]

Level 2 (Engineer) EPower v. 2,00

Figure 37 Selecting an Input Value and Example of an Input List
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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 four input values, each of
two bytes in length, so a total of 8 bytes of data. Note this number, as it is required
when setting the 1/0 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 /O lists, they must be downloaded to the
EPower controller unit.

This is done with the button on the top left of the I/O Editor marked i .

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

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

Setting Up the Master

An example of a master may be a CompactLogix L23E QB1B PLC from Allen
Bradley.

In this case RSLogix 5000 may be use to set up the PLC EtherNet/IP Master.

Cyclic (Implicit) Data Exchange

Using RSLogix 5000 as an example:
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 EPower EtherNet/IP Slave module.

First enter a name for the EPower EtherNet/IP Slave module: eg ‘EPower’.

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 EPower 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. (EPower 1/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 1/0 Gateway Editor’ Input and
Output Definitions for the EPower slave.

That is:- Input size (in 16 bit values in this case) = Number of ‘1/0O Gateway’
Input Parameter definitions.

Output size (in 16 bit values in this case) = Number of ‘I/O Gateway’ Output
Parameter definitions.
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The EPower EtherNet/IP Slave module does not have a configuration assembly
instance, but RSLogix5000 requires a value for this anyway. An instance value of 0 is
not a valid instance number, but any non-zero value will work, so use a value 199.
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 EPower
EtherNet/IP slave module.

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

Assembly Instance Data Size
INPUT 2 Bytes per “iTools Fieldbus 1/0 Gateway” Input
Parameter Definition
OUTPUT 2 Bytes per “iTools Fieldbus 1/0 Gateway” Output
Parameter Definition
CONFIGURATION 0

Note: EPower EtherNet/IP does not have a configuration assembly instance: So
use 199 (assembly instance has to be non zero) and set data size to 0.

Acyclic (Explicit) Messaging

Acyclic (or explicit) messaging is used to transfer data that does not require
continuous updates.

It is possible to access any parameter in the EPower controller unit by means of
‘explicit messaging’, regardless of whether it has been included in the EtherNet/IP
input/output data assembly. To do this, it is necessary to configure an explicit
connection in the EtherNet/IP master.

To access parameters, use the ADI object (Class 0xA2 hex), using an instance
number equal to the Modbus address of the parameter.

A list of Modbus addresses is given in the EPower Controller User Guide
(HA179769).

The ‘Get Attribute Single’ (OEhex) and ‘Set Attribute Single’ (010hex) services are
used to retrieve (read) and set (write) values, in each case being applied to attribute 5
(‘Value’) of the ADI object.

Summary: Acyclic (explicit) I/O Data Exchange setup information:

Message type: CIP Generic

Service Type: [Service Code]: Get Attribute Single (read): [0x0E]
Set Attribute Single (write): [0x10]

Class: ADI Object: [0xA2]
Instance: Parameter Modbus Address
Attribute: Value: [0x05]

Establishing Communications

Communications will commence when the EtherNet/IP network is correctly cabled
and powered, the Master (eg PLC) and Slave (EPower) EtherNet/IP modules are
configured with valid unique IP addresses and I/O parameter data definitions are

setup.

The Input/Output definitions need to be matched with Master (eg PLC) data registers.
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Data Formats

The EDS File

Troubleshooting

At this stage communications is active and will be displayed by the LED indicators on
the EPower EtherNet/IP communications module.

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

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

The EtherNet/IP EDS (Electronic Data Sheet) file for EPower controller is named:

* 368-0164-EDS_ABCC_EIP_V_2 1.eds, for single port version ("EtherNet/IP
(Single Port)" on page 19)

* 368-0164-EDS_ABCC_EIP2P_V_1_5.eds, for dual port version ("EtherNet/IP
(Dual Port)" on page 20)

Which 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.

No Communications:

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

® Check the ‘Comms’ list in configuration level and, under ‘User’ check that the
parameter ‘Ident’ is showing Network and the ‘Protocol’ is showing EthernetlP. If
not, the unit may not be fitted with the correct EtherNet/IP communications
module or it is not recognised by the EPower controller unit.

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

* Ensure that the network is correctly configured and the configuration has been
downloaded correctly to the EtherNet/IP Master Module.

* 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 EPower slave, using the iTools I/0
Gateway Editor, the EPower slave will refuse the connection.

If possible, replace a faulty device with a duplicate and retest.
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CC-Link

Introduction

CC-Link is an open fieldbus and control network. It provides for communication
between Programmable Logic Controllers (PLCs) and devices such as switches and
IO devices. Each device and/or controller is a station on the network.

EPower controller can be included in a CC-Link installation using the CC-Link
interface module plugged into the communications slot, see "CC-Link" on page 20.

EPower controller, in common with other Eurotherm controllers, has available a large
number of potential parameters but practical systems are constrained by the total I/0O
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 EPower controllers but it is possible to add non defined parameters as
required by a particular process. This is described in "Configuring the Data
Exchange" on page 91.

Specific hardware must be used for the master — examples used in this chapter are
Mitsubishi FX2N-16MR PLC with a FX2N-16CCL-M CC-Link Master Module and Q
Series Mitsubishi PLC with a QJ61BT11N CC-Link Master Module.

It is not within the scope of this manual to describe the CC-Link network and
for this you should refer to information which may be found at www.cc-link.org.

In practice it is envisaged that EPower controller units will be added to an existing
CC-Link network. This chapter, therefore, is designed to provide practical help to set
up EPower controller units on a CC-Link network using, as an example, one of the
masters listed above.

There are 5 stages to setting up a network:

*  Physical Wiring, "CC-Link Wiring" on page 88

Setting up EPower controller units, "Setting Up the EPower
Controller Unit" on page 89

Setting up the data exchange, "Data Exchange Mapping" on
page 90 and "Configuring the
Data Exchange" on page 91

* Setting up the master using example PLC setup project files, "Setting Up the
Master" on page 94

Establishing communications, "Establishing Communications”
on page 96

EPower Controller CC-Link Features

The CC-Link implementation (V1.1) features in EPower controller include:
* Software selectable 156K, 625K, 2.5M, 5M and 10M baud rates

* Software selectable Station Number (user address)

Indication of number of Occupied Stations

Optically isolated CC-Link interface
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* Open style connector
* Field pluggable option
* Polled I/O data read/write connection

CC-Link Wiring

This section is intended to provide general information on wiring between stations.
For a full description refer to www.cc-link.org.
EPower currently supports V1.1 features of CC-Link.

Please also refer to "CC-Link" on page 20 for pinout connections on the EPower unit.

Maximum transmission distance :I

c e

Master Remote Local
S — ~——_———————— -

[:|_ DA . : \/ \/ . : DA 4 ; \/ \/ ! \ DA j
DB |1 1 DB | 1 |1 DB

R AN ANY VAN ANY TR
DG YA S DG YA vy DG
sto [T CC-Link cable R CC-Link cable TSP

L FG

Figure 38 Single trunk line showing connection of terminating resistors

Connect a terminating resistor (TR) at each end of the line. For a single line with no
repeaters the resistor values are shown in the table below:

Terminating resistor (TR)

Cable

110 ohm +5% 1/2W

V 1.10 compatible CC-Link dedicated cable
V 1.00 compatible CC-Link dedicated cable

130 ohm +5% 1/2W

V 1.00 compatible CC-Link dedicated high performance cable

Note: If a repeater is used, use the terminating resistor in the repeater module. See
www.cc-link.org for further details.

Protective Earth

For best results ground the FG terminals independently to the protective ground
conductor (ground resistance 100Q2 or less) as shown in Figure 38.

Cable Shield
Connect both ends of the cable shield to SLD of each module as shown in Figure 38.
Induced Noise

Keep signal line as far away as possible from power lines and high voltage devices.
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Maximum Transmission Distance

Maximum Transmission Distance means the total cable length from end to end with
multi-dropped connection. The maximum distance depends upon the communication
speed and the type of CC-Link dedicated cable as shown in the table below:

L. Maximum transmission distance
Communication
speed (Baud V1.10 compatible CC-Link dedicated cable. V1.00 compatible CC-Link dedicated
Rate) V1.00 compatible CC-Link dedicated high performance |cable.

cable.

10Mbps 100m 100m
5Mbps 160m 150m
2.5Mbps 400m 200m
625kbps 900m 600m
156kbps 1200m 1200m

Setting Up the EPower Controller Unit

There are only two CC-Link configuration parameters to set up — Baud rate and
Address (Station Number).

Valid Baud rates are 156k, 625k, 2.5M, 5M and 10M, and addresses (station
numbers) may be from 1 to 64.

An additional informational parameter is also presented: Occupied Stations: The
value of Occupied Stations indicates how many network station numbers are
occupied by this device.

Unit Address (CC-Link Station Number)

Baud Rate

The unit address or Station Number for CC-Link, may be set in iTools or the EPower
controller user interface.

The parameter is called ‘Address’ which may be found in the ‘Comms’ list and may
be changed in Engineer level. This is further described in the EPower controller User
Guide. The unit is shipped with a default address (station number) of 1. This is within
the address range of the CC-Link protocol (1 to 64), so if the unit is inadvertently
inserted into the network without a new address having been set, the bus may be
affected.

Note: After changing the CC-Link address (Station Number), the EPower controller
unit should be powered off and on again, to allow correct initialisation to take place.

To set the address (station number) using iTools, open the Commes list and double
click the ‘User’ sub-folder to open the list of parameters.

Enter the value for the Comms Address.

This can also be set up in iTools or through the EPower controller user interface. The
parameter is called ‘Baud’ and is found in the ‘Comms’ list and can only be changed
in Configuration level. This is further described in the EPower controller User Guide

(HA179769).
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Occupied Stations

This is an informational parameter. The value of Occupied Stations indicates how
many network station numbers are occupied by this device.

The next available network station number ('Address') is this device's station number
('Address') plus the number of occupied stations.

For example:- If the station number of this device is 4 and it occupies 2 stations then
the next available network device station number (‘Address') would be 6.

The value of occupied stations is dependant upon the size of the mapped process
data as shown in the following table:

Number of Number of Input Definitions Number of Output Definitions

Occupied (word (2 byte) parameters to be read by the (word (2 byte) parameters to be written by the
Stations master) master)

1 Upto 3 Upto 4

2 Upto 7 Upto 8

3 Upto 11 Upto 12

4 Upto 15 Upto 16

Where Number of Input and Output definitions are the number of input (read) and
output (write) parameters setup using the iTools ‘Fieldbus I/0 Gateway’ tool. (See
Data Exchange Mapping section below).

Note: Setting up 16 Input Definitions will cause an error condition: The “User Status”
parameter will indicate this by reporting “>15 Input” and the CC-Link Module ERR
LED will be illuminated.

Data Exchange Mapping

On CC-Link, data is divided into two categories as follows:
Bit Area

Data is accessed on a bit by bit basis. Data is commonly referred to as RX #nn
(Slave -> Master) and RY #nn (Master -> Slave) where ‘nn’ represents an
addressable point (i.e. a single bit) in the Bit Area.

Note: On EPower the bit area is NOT utilised EXCEPT for the CC-Link System
Area. CC-Link System Area Location and functionality is described in a later
section.

Word Area

Data is accessed as 16-bit words. Data is commonly referred to as RWr #nn
(Slave->Master) and RWw #nn (Master->Slave) where ‘nn’ represents an
addressable point (i.e. a word) in the Word Area.

Up to 15 input and 16 output variables may be included in the CC-Link data
exchange. These are mapped into the Word Area.

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:

90

HA179770 Issue 8



EPower™ Controller Communications Manual CC-Link

Input Parameter Byte Offset Output Parameter Byte Offset
(from start of Word Area) (from start of Word Area)
Main PV (Network 1 0 Main Setpoint (Network 1) |0

Main PV (Network 2

Main Setpoint (Network 2)

Main PV (Network 3

~ | ~| ~| ~

Main PV (Network 4

2
4
6

(

( 2
Main Setpoint (Network 3) |4
Main Setpoint (Network 4) |6

Input and Output Parameters are a word (2 bytes) each.

To set up the EPower 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.

See “Occupied Stations” section above for relationship between the number of Input
and Output parameters and Occupied Stations.

Configuring the Data Exchange

The CC-Link master may be required to work with many diverse slaves from different
manufacturers and with different functions. Furthermore EPower 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 CC-Link link. The master may
then map the selected device parameters into the PLC input/output registers.

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

The Input/Output definitions for CC-Link are configured using iTools in the same way
as for DeviceNet or Profibus. Select the ‘Fieldbus 1/0 Gateway’ tool from the lower
toolbar, and an editor screen will appear similar to the picture below.
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Figure 39 The I/O (Fieldbus 1/0O Gateway) Editor in iTools

There are two tabs within the editor, one for the definition of Inputs, and the other for
Outputs. ‘Inputs’ are values sent from the EPower controller to the CC-Link 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 EPower
controller, for example setpoints written from the master to EPower controller. Note
that Outputs are written on every CC-Link cycle, which is frequent, of the order of
10-100mS, and so values from CC-Link will overwrite any changes made on the
EPower controller keypad unless special measures are taken to prevent this.

Note: Input 16 is not available for use by the CC-Link Master.

(The last word is reserved for use by the CC-Link Module fitted in the EPower
controller. Setting up 16 Input Definitions will cause an error condition: The “User
Status” parameter will indicate this by reporting “>15 Input” and the CC-Link Module
ERR LED will be illuminated).
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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 40 shows an
example of the pop-up and the input list produced.
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Figure 40 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 CC-Link Master.

In the example above, there are four input values, each a word (2 bytes) in length, so
a total of 4 words of data are to be read from the CC-Link Word Area.

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 CC-Link will be ignored
with no error indication.
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Once the changes have been made to the /O lists, they must be downloaded to the
EPower controller unit.

This is done with the button on the top left of the I/O Editor marked E

The EPower 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 CC-Link master.

Setting Up the Master

Examples

An example of a master may be a Mitsubishi FX2N-16MR PLC with a
FX2N-16CCL-M CC-Link Master module.

In this case Melsoft GX Developer FX may be used to setup the PLC and CC-Link
master module.

Example GX Developer FX project files are available from Eurotherm as “EPower
Example CC Link Setup 1 occupied station” and “EPower Example CC Link Setup 2
occupied stations” from www.eurotherm.com.

These example project files include PLC ladder programs that configure the PLC and
CC-Link master module to read and write parameters from/to an EPower controller
into/from PLC data registers.

“EPower Example CC Link Setup 1 occupied station” provides an example where 3
parameters are read and 3 are written. In this case the EPower Controller occupies 1
station.

“‘EPower Example CC Link Setup 2 occupied stations” provides an example where 6
parameters are read and 6 are written. In this case the EPower Controller occupies 2
stations.

An EPower Controller CC-Link slave appears as a “I/O Device” on the CC-Link
network.

CC-Link System Area

An essential part of the CC-Link communication is the CC-Link System Area. This
area holds various status flags.

System Area Layout

Slave -> Master Master -> Slave

Bit Offset Contents Bit Offset Contents
0 (reserved) 0 (reserved)
1 (reserved) 1 (reserved)
2 (reserved) 2 (reserved)
3 (reserved) 3 (reserved)
4 (reserved) 4 (reserved)
5 (reserved) 5 (reserved)
6 (reserved) 6 (reserved)
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Slave -> Master Master -> Slave

Bit Offset Contents Bit Offset Contents

7 (reserved) 7 (reserved)

8 Initial Data Processing Request |8 Initial Data Processing Complete
9 Initial Data Setting Complete 9 Initial Data Setting Request
10 (reserved) 10 (reserved)

11 Remote READY 11 (reserved)

12 (reserved) 12 (reserved)

13 (reserved) 13 (reserved)

14 (reserved) 14 (reserved)

15 (reserved) 15 (reserved)

System Area Location

The System Area is located at the very end of the Bit Area as follows:

Point Contents Point Contents

RX#0 CC — Link User Area (not utilised by RY #0 CC — Link User Area (not utilised by
EPower) EPower)

RX #1 CC - Link User Area (not utilised by RY #1 CC - Link User Area (not utilised by
EPower) EPower)

RX #3 CC — Link User Area (not utilised by RY #3 CC — Link User Area (not utilised by
EPower) EPower)

...... CC - Link User Area (not utilised by CC — Link User Area (not utilised by
EPower) EPower)

...... CC - Link User Area (not utilised by CC — Link User Area (not utilised by
EPower) EPower)

RX#Q - 18 CC — Link User Area (not utilised by RY #Q - 18 CC — Link User Area (not utilised by
EPower) EPower)

RX#Q - 17 CC - Link User Area (not utilised by RY #Q - 17 CC - Link User Area (not utilised by
EPower) EPower)

RX#Q —-16 |CC-Link System Area (reserved) RY #Q - 16 CC-Link System Area (reserved)

RX#Q - 15 CC-Link System Area (reserved) RY #Q - 15 CC-Link System Area (reserved)

RX#Q - 14 CC-Link System Area (reserved) RY #Q - 14 CC-Link System Area (reserved)

RX#Q —-13 |CC-Link System Area (reserved) RY #Q - 13 CC-Link System Area (reserved)

RX#Q - 12 CC-Link System Area (reserved) RY #Q - 12 CC-Link System Area (reserved)

RX#Q - 11 CC-Link System Area (reserved) RY #Q - 11 CC-Link System Area (reserved)

RX#Q —-10 |CC-Link System Area (reserved) RY #Q - 10 CC-Link System Area (reserved)

RX#Q -9 CC-Link System Area (reserved) RY #Q -9 CC-Link System Area (reserved)

RX#Q -8 CC-Link System Area: Initial Data RY #Q -8 CC-Link System Area: Initial Data
Processing Request Processing Complete

RX#Q -7 CC-Link System Area: Initial Data RY#Q -7 CC-Link System Area: Initial Data
Setting Complete Setting Request

RX#Q -6 CC-Link System Area (reserved) RY #Q -6 CC-Link System Area (reserved)

RX#Q -5 CC-Link System Area: Remote READY |RY #Q - 5 CC-Link System Area (reserved)

RX#Q -4 CC-Link System Area (reserved) RY #Q - 4 CC-Link System Area (reserved)

RX#Q -3 CC-Link System Area (reserved) RY #Q -3 CC-Link System Area (reserved)

RX#Q -2 CC-Link System Area (reserved) RY #Q -2 CC-Link System Area (reserved)

RX#Q -1 CC-Link System Area (reserved) RY #Q - 1 CC-Link System Area (reserved)
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Where #Q represents the number of addressable points in the Bit Area. Number of
addressable points in the Bit Area is dependant upon the number of Occupied
Stations as follows:

Occupied Stations Number of Addressable points in Bit Area
1 32 bits

2 64 bits

3 96 bits

4 128 bits

For Example, if an EPower was setup to occupy 2 stations, the “Initial Data
Processing Request” flag would be located at bit RX #56 (ie 64 — 8 = 56).

System Area Flag Handshaking

The CC-Link Master must undertake the following handshake procedure in order to
place an EPower CC-Link Slave into its network status Active state.

On “Initial Data Processing Request” flag being Set (= 1)
Set (=> 1) “Initial Data Processing Complete” flag
Set ( => 1) “Initial Data Setting Request” flag
Otherwise
Clear ( => 0 ) “Initial Data Processing Complete” flag
On “Initial Data Setting Complete” flag being Set (=1)
- Clear (=> 0) “Initial Data Setting Request” flag

The above handshake procedure is included in the example GX Developer FX
project files (PLC ladder program) referred to earlier.

“Remote READY” flag: = 1: Normal Operation 0: Abnormal Operation

Establishing Communications

Data Formats

With the CC-Link network correctly wired up and powered, and the PLC and CC-Link
modules configured with valid unique Station Numbers and the same baud rate,
communications will commence. If there is no communications check the common
baud rate, unique station numbers, the wiring, the termination resistors and finally the
devices themselves.

The Input/Output definitions need to be matched with PLC data registers (see
examples).

The System Area handshake flags need to be serviced by the PLC (see above).

At this stage communications is active and will be displayed by the LED indicators on
the CC-Link communications module.

Parameters are either INPUT parameters read by the CC-Link Master or OUTPUT
parameters written by the CC-Link Master.

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

No Communications:

Check the wiring carefully, ensure that the correct terminals have been wired to.

Check the ‘Comms’ list in configuration level and, under ‘User’ check that the
parameter ‘ldent’ is showing CC-Link. If not, the unit may not be fitted with the
correct CC-Link communications module or it is not recognised by the EPower
controller unit.

Check that all devices including the CC-Link Master module have the same Baud
Rate.

Check that the ‘Address’ (Station Number) in the ‘Comms’ list is correct and
unique for the network configuration in use.

Check that there are no overlaps between Station Numbers taking into account
each device’s number of “Occupied Stations”.

Ensure that the network is correctly configured and the configuration has been
downloaded correctly to the CC-Link Master Module.

Ensure that the CC-Link Master Module Input and Output Parameter mapping is
correctly matched.

Ensure that the CC-Link Master Module is set up to service the System Area
handshake flags.

Verify that the maximum line length for the baud rate in use is not exceeded
(refer to "Maximum Transmission Distance" on page 89 and the CC-Link
standard at www.cc-link.org).

Ensure that the both ends of the CC-Link network trunk line are correctly
terminated (Figure 38).

If possible, replace a faulty device with a duplicate and retest.
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PROFINET

Introduction

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

PROFINET IO was developed for real time (RT) and Isochronous Real Time (IRT)
communication with the de-central periphery. The designations RT and IRT merely
describe the real-time properties for the communication within PROFINET 10.

There are four stages to setting up a network:

* Physical Wiring, "PROFINET Wiring" on page 99

* Setting up EPower controller units,  "Setting Up the EPower Controller Unit"
on page 100

* Data exchange mapping, "Data Exchange Mapping" on page 104

® Setting up the master, "Acyclic (Explicit) Messaging" on

page 107, "Data Formats" on page 108
and "The GSD File" on page 109

EPower Controller PROFINET Features

PROFINET Wiring

* 100Mbit, full duplex operation
® Galvanically isolated bus electronics
* Field pluggable option

* Polled and Explicit I/O messaging connection

PROFINET capability is provided by an interface board installed within the unit and
provides a single RJ45 socket ("PROFINET 10 (Single Port)" on page 21) or dual
RJ45 port sockets ("PROFINET 10 (Dual Port)" on page 22).

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

The interconnecting cables should be fitted with plugs provided with an outer metallic
shell with the shell connected to the wire screen of the cable. See also "Wiring 3-Wire
EIA485" on page 22 for suitable cables. This type of cable must be used to maintain
EMC compliance.
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Figure 41 PROFINET Wiring - Multiple EPower controller Units
(Single port left, Double port right)

Setting Up the EPower Controller Unit

Eurotherm iTools configuration package connected to the RJ11 configuration port is
used to set up parameters in EPower. Further details are available in the EPower
User Guide HA179769 and iTools help manual HA028838. It is recommended to
setup the unit using the master mode (Comms.PNinitMode = 0) and the configurator
tool of your PLC. To avoid conflicts, it is recommended to change the default station
name of the unit and use your own station name. This is not essential but network
conflicts may occur if the default settings interfere with equipment already on the
network.

For the PROFINET instrument the IP address, subnet mask, default gateway and
DHCP enable need to be configured. These parameters are available in EPower
controller units under different levels of access as detailed in the EPower controller
User Guide HA179769.

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 and Default Gateway 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 EPower controller units MAC addresses are shown as 6 separate hexadecimal
values on an EPower instrument itself or decimal values in iTools. MAC1 shows the
first address value (aa), MAC2 shows the second address value (bb) and so on.

PROFINET Initialisation Mode (PninitMode) Parameter

Eurotherm provides several way to initialise the PROFINET communication. These
modes are chosen by using the iTools parameter Comms.PNinitMode.

The parameter PNinitMode can take the following values:

0: Master Mode: lets the master decide the PROFINET device name of the EPower
as well as its IP address. This is the default value for this parameter. It is
recommended to use this value and initialise the station name and the IP address by
using the PLC application tool such as Step7.

100

HA179770 Issue 8



EPower™ Controller Communications Manual PROFINET

1: SN IP: Both station name an IP address will be initialised by the value provided in
iTools during startup of the EPower. This configuration may lead to errors with some
Profinet masters.

2: SN nolP: The station name will be assigned during the Startup of the EPower
following the use of the PNDevNum parameter. This configuration may lead to errors
with some PROFINET masters.

3: NoSN IP: Only the IP address will be initialised during the start up of the EPower.
The station name remains unchanged. This configuration may lead to errors with
some PROFINET masters.

Dynamic Host Configuration Protocol (DHCP) Settings

This is set in configuration level by the DHCP Enable parameter.
This is only available if PninitMode=1 (SN IP) or PninitMode=3 (NoSN IP).
It is not recommended to use this with PROFINET.

IP addresses may be ‘fixed’, set by the user or dynamically allocated by a DHCP
server on the network.

If IP Addresses are to be dynamically allocated, the server uses the instrument MAC
address to uniquely identify them.

Fixed IP Addressing

This is only available if PninitMode=1 (SN IP) or PninitMode=3 (NoSN IP).
It is not recommended to use this with PROFINET.

In the "Comms" folder of the instrument set the "DHCP enable" parameter to "Fixed".
Set the IP address and SubNet Mask as required. This may be done in Engineer
level.

Dynamic IP Addressing

This is only available if PninitMode=1 (SN IP) or PninitMode=3 (NoSN IP).
It is not recommended to use this with PROFINET.

In the "Comms" folder of the instrument set the "DHCP enable" parameter to
"Dynamic". Once connected to the network and powered, the instrument will acquire
its "IP address", "SubNet Mask" and "Default Gateway" from the DHCP Server and
display this information within a few seconds.

Note: If the DHCP server does not respond (in common with other Ethernet
appliances in this situation) the unit will not be accessible via the network.

Default Gateway

This is only available if PninitMode=1 (SN IP) or PninitMode=3 (NoSN IP).
It is not recommended to use this with PROFINET.

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.
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Figure 42 shows the appearance of PROFINET User Comms configuration
parameters in iTools.
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Figure 43 Simplified view of the PROFINET parameters when PNinitmode=0
(master mode).
In this case, the Master will allocate the IP address as well as the station name of the
device. This is the recommended mode.

Whereas Ethernet uses the MAC address to identify a device without ambiguity, the
PROFINET master also uses the Device Name to identify the device. The Device
Name must, therefore, be unique over the PROFINET network and allows a device to
be replaced or cloned without the need to re-configure the whole system. The Device
Name can be a long string up to 240 bytes.

Using iTools, set the parameter ‘PNinitMode’ to value 1 or 2 (by default this is set to
0’). The value of the parameter ‘PNDevNum’ (device number) is used to build the
station number. Assign a number into this parameter. In this case the station name
will be ‘EPower.sXXX’ where XXX is the number entered into the parameter
‘PNDevNum’. The name can be cloned and is synchronised every time the driver
module is initialised.

The driver needs to be restarted following any change to these two parameters.
‘PNdevnum’ can be between 0 and 32000 where 0 is the default value.

Figure 44 shows the implementation of Device name.

HA179770 Issue 8

103



PROFINET

EPower™ Controller Communications Manual

£2 COM1.ID255-EPower - Exploration des paraméetres (Comms)
- = -

=131 x|

Uszer l RimtPanel |

| Mom | Description | Adresze| Yaleur| Cormexion de I
Id Carnrns identifieur 1832 Réseau (10] =
Pratocaol Praotozole de Communication 1833 Prafinet [15) =
kA& CT MaC adresse 1 1324 1
kA C2 MAC adresze 2 1330 43
kA& C3 MAC adresze 3 1931 17
kACA MALC adrezze 4 1932 3
MACH MAC adreszze B 1933 140
MACE MAC adreszze B 1934 117
I YT Ftat Fieldby 1941 it (11 =
[ FHinitkd ode Praofinet intialize mode 072 SM rolF [2] =
L,.;f PHDevMum Profinet Station number. 3073 123
Comms.User - 11 paramétres [28 caché)

Figure 44 Device name

A

WARNING

network.

To change the EPower station name using your configuration tool (like Step7),
it is necessary to set the parameter ‘COMMS.PNInitMode’ to ‘MASTER mode’
(0). Failure to do this will result in the value set with your configuration tool to
be overwritten the next time EPower starts. This will un-configure your

Data Exchange Mapping

Up to 32 input and 16 output parameter variables may be included in the PROFINET
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 Parameter Output Parameter

Main PV (Network 1) |Main Setpoint (Network 1)

Main PV (Network 2) |Main Setpoint (Network 2)

( (
Main PV (Network 3) |Main Setpoint (Network 3)
Main PV (Network 4) |Main Setpoint (Network 4)

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

To set up the EPower controller unit so that the desired parameters can be read and
written involves setting up the INPUT and OUTPUT data tables. This is carried out

using iTools.
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Configuring the Cyclic (Implicit) Data Exchange

The PROFINET master may be required to work with many diverse slaves from
different manufacturers and with different functions. Furthermore EPower 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 PROFINET 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 PROFINET are configured using iTools in the same
way as for DeviceNet or Profibus.

Select the ‘Fieldbus I/0O Gateway’ tool from the lower toolbar, and an editor screen
will appear similar to that shown in Figure 45.

File Device Fieldbus Yiew Options Window Help

& B & M#x"?‘q.@.

New File  Open File Load Save Print Scan Add Remove Wiews Help

[&] Graphical wiring [EH Parameter Explorer [ Fieldbus 10 Gateway  [EB] Device Panel  §gb WatchjRecipe [@) User Pages ~ #8 OPC Scope & iTools Secure

CRtREBL BTSN 5 cpower.149-121-133-162-502-ID001 -EPower - Fieldbus 1/0 Gateway Editor [ |[E][5]
)2 |2
£ &8 Input Definition | Dutput Definition
= = [Name [Wired From
o Iflowse @Fmd— & Inpuit [not wired)
# Y 10 & Input2 [hot wired)
-] Instrument & Input2 [not wired)
-] Access & Inputdd [not wired]
(2] Comms & Inputs [hot wired]
-2 Contral & Inputls [not wired]
[ (1 Eventlog & Inputd? [nat wired)
- Faultdst & Inputig [hot wired)
® (] FiringoP & Inputi9 (ot w!red]
Y A Input10 [not wired]
-2 Modultr .
-3 Network & Inpuit1l [not W{red]
prs : & Input12 [not wired]
(3 Disg & Input13 [hat wired)
& Input1d [not wired]
A Input1s [hot wired)
& InputlB [hot wired)

wer.143-121-133162-5021D001-EPay

Level 2 (Engineer) EPower v, 2,00 Background scan for new devices

Figure 45 The 1/O (Fieldbus 1/0 Gateway) Editor in iTools

HA179770 Issue 8

105



PROFINET

EPower™ Controller Communications Manual

There are two tabs within the editor, one for the definition of ‘Inputs’, and the other for
‘Outputs’. Inputs are values sent from the EPower controller to the PROFINET
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
EPower controller, for example, setpoints written from the master to EPower
controller. Note that Outputs are written on every PROFINET cycle, which is frequent,
of the order of 10-100mS, and so values from PROFINET will overwrite any changes
made on the EPower controller keypad unless special measures are taken to prevent
this.

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

Figure 46 shows an example of the pop-up and the input list produced.

File Device Fieldbus VYiew Options Window Help

® & Bu & % $ X | @ | aQ . @ .

New File  Open File Load Save Print Scan Add Remove ‘ Views Help

[E] Graphical wiring [ Parameter Explorer [ Fieldbus 1/0 Gateway [ Device Panel & WatchjRecipe [ user Pages  #8 OPC Scope = iTools Secure

er.149-121-133-162-502-D001-EPower & epower.149-121-133-162-502-ID001 -EPower - Fieldbus I/0 Gateway Editor [= |[B][]
< ) | Ineut Defiiion | 0utput Defriton
23 Browse . | Name | Wired From
- i ! Find |} 2 inpui Control1 Main P
w330 & Input02 Control.2.Main.PY
# (] Instrument & Input03 Control. 3.Main P/
® (3 Access & Input04 Control 4 Main. PV
® (] Comms & Inputls (ot wired)
® (23 Control # Inputls [not wired)
&3 Eventlog & Inputd? (not wired)
@ (] Faultdet ; Input08 [nat wired)
s i Input03 [not wired)
: S ;:gﬁl(t)rp # Input10 [not wired) Input05
i Tt & Inputll [not wired) -
(] Networ 2 Input2 (not wired) = (3 Control
# (] Diag & Input13 [not wired) =231
& Inputl4 (ot wired) & (] Setup
/ Input15 [not wired) =3 Mai
& Input1f [not wired) =] Main
(AT . o
@sp
& 4 TransferPy
] TransferSpan
@
(3 Limit
#-(_] Diag
- AlmDis
- @B AlmDet o
[[] Delete Wire
ower,149-121-133-162-5024D001EPos [ Show Help ] [ 0K ] [ Cancel ]

Level 2 (Engineer)

EPower v. 2,00

Figure 46 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 PROFINET Master. In the example above, there are four input values, each of
two bytes in length, so a total of 8 bytes of data. Note this number, as it is required
when setting the I/O length when configuring the PROFINET master.
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Note: No checks are made that output variables are writeable, and if a read only
variable is included in the output list, any values sent to it over PROFINET will be
ignored with no error indication.

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

This is done with the button on the top left of the I/O Editor marked E

The EPower 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 PROFINET master.

Acyclic (Explicit) Messaging

Acyclic (or explicit) messaging is used to transfer data that does not require
continuous updates.

It is possible to access any parameter in the EPower controller unit by means of
‘explicit messaging’, regardless of whether it has been included in the PROFINET
input/output data assembly. To do this, it is necessary to configure an explicit
connection in the PROFINET master.

To access parameters, use the ADI object (Class 0xA2 hex), using an instance
number equal to the Modbus address of the parameter.

A list of Modbus addresses is given in the EPower controller User Guide or can be
accessed using iTools as shown in Figure 47.

PROFINET Acyclic Readings

This section describes how to access a variable using PROFINET in acyclic mode.
PROFINET uses the following parameter to access a variable in acyclic mode:

e API

* Slot and Subslot

* |ndex

To access a parameter in acyclic mode, you first need to know its Modbus address.
This may be accessed by selecting the parameter from the browse list as shown in
"iTools" on page 25. Figure 47 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.
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e Untitled 1> - Graphical Wiring ___________________________[oJx
1% m [ [<[rw

Top l

2 wires used, 76 free R

~

= <Untitled 1> - Function Block Yiew (Control 1)
Function Block: Control 1 -

Setup | Main [ Limt | Diag | AmDis | AlmDet | AmSig | AlmLat | Almdck | AmStop|

| Description | Address| Value| Wired From 3
T O ooy

Main 5P to control at

TransferSpan  The tansfer [proportional lirni 927 D:UU b |
2 Integral tine of the main loop. 928 1000 v

_ContmI.LMain - B parameters

Properties ‘Help ‘
Parameter
List: Control.1.Main
Name: SP
- D Main SP to control at
10 Digital 1
Cortmet (O Address (canonical): 925 (39DH)
P Add 3 618 (873AH
0
= = Comment:
Control 1
"'t:::" ";q- Main. PV Diag.Status| B";“::""ﬂl.
S ] Main. 5P Diag.Output urstvar (1)}
4l Limit. P\1 Diag. PADP| [y Out
Limit. 5P1 5'—"’“‘ Read/write:
1H 2 s 5
g L) This is both readable and writable.
Limits
High: 100
Lowe: 0
<

Figure 47 Locating the Modbus Address in iTools

From this address, use the following conversion to get the PROFINET way of
addressing a parameter:

* The APl is always 0 (Zero)
* The Slot is always 0 (Zero)
* The Subslot is always 1 (one)

* The Index will be the Modbus-address you found previously in iTools

A WARNING

From V3.01: When writing to parameters which are stored in non-volatile
memory using cyclic mode, the value is not stored in non-volatile memory to
avoid damaging it. Be careful, do not reproduce cyclic mode in PLC by using

acyclic writing in a continuous loop. This will permanently damage the EPower
driver.

Constraints on the Parameters

Data Formats

The parameter in acyclic-mode follows the same limitation as the parameters in the
Fieldbus 1/0O gateway: 16 bits length and they follow the same scaling, see

"Configuring the Data Exchange" on page 62 or "Data Exchange Mapping" on
page 104.

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.
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The GSD File

The PROFINET GSDML (General Stations Description) file for EPower controller is
named:

* GSDML-V2.2-HMS-ABCC-PRT-20090618.xml, single port version ("PROFINET
IO (Single Port)" on page 21)

* GSDML-V2.3-HMS-ABCC-PRT2P-20140703.xml, dual port version ("PROFINET
IO (Dual Port)" on page 22)

Which is available from your supplier, or electronically by going to Web site
(www.eurotherm.com).

It will also be available where the upgrade tool has been installed (for example, in
c:\Program Files\Instrument Upgrade EPower VV3.04).

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.

Example - Using A PLC to Configure Epower as a PROFINET 1/O
Device

The purpose of this section is to provide practical assistance to help set up an
EPower master on a PROFINET network. Specific hardware has to be used and this
example uses a Siemens Step7 PLC.

Requirements

* Siemens Step7 v5.4 v service pack 5

* Siemens PLC Programming Cable

* PC with Siemens PLC programming software
* EPower with PROFINET communication board
* jTools V7.60 or higher with V3.04 IDM installed

* GSD file for the EPower-controller (shipped within the upgrade-tool from V3.04)

Solution overview

I PROFINET 10

EPower
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Information about the Ethernet Configuration

For the PROFINET configuration, most of the problem will comes from the Ethernet
configuration.

To setup a PROFINET configuration, you will need the following information:

IP address of your PLC

* |P address of your EPower device

Mac address of your EPower device

* Device name of your EPower device

This information may be found from the following devices:

Item Read from iTools |Write from iTools |R/W from PLC or configuration tool
IP address of the PLC No No Yes

IP address of the EPower Yes Yes Yes (DCP)

device

Mac address of the EPower | Yes No Read only

device

Device name of the EPower |Yes Yes Yes

device

Each node on a PROFINET network must have a unique IP address, see also
"Setting Up the EPower Controller Unit" on page 100. and a unique Device Name,
see also "Device Name" on page 103.

The MAC address of an Ethernet-capable device (like a PROFINET device) is unique
by definition.

The Ethernet configuration used in this example is shown in the table below:

device

Element Value Further information
IP address of the EPower PROFINET IO | 192.168.0.2 (this is 192.168.111.222 by |page 100

interface default)

Subnet mask 255.255.255.0 page 100

MAC address of EPower's PROFINET IO | 00-30-11-03-8C-6F (hex) page 100

00-48-17-3-140-111 (decimal)

device

Device name of EPower’'s PROFINET IO | eurotherm.epower.station.s1 (epower.s0 |page 103

is the default station name)

IP of the PLC

192.168.0.1 Refer to your PLC
documentation

PLC Configuration

In this example, the PLC system hardware configuration is done solely with the
Siemens Step7 tool.

In order to configure the bus it is necessary to set up the PLC and Controller
hardware first. In this example an S7315-2 CPU and a 2A power supply with a
standard rack is used. Start the Simatic software and create a new project.
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The Welcome screen is shown when the ‘Simatic’ software is started. Click ‘Cancel’
to close the Wizard.

smancransse J(=TE]

File PLC Wiew Opltions ‘Window Help

= 0w 7 @\

STEP 7 Wizard: "New Project”
“ou can create STEP 7 projects quickly and easily using
the STEP 7 Wizard. You can then =start programming
immediatety.

Q.‘H w; " Click one of the following options:

‘ ‘ ?Qﬂ "Next” to create your project step-by-step

m "Finizh" to create your project according to the preview.

_—r

»

[ Display Wizard on starting the SIMATIC Wanager Preview=» |
= Back | Next = I Finigh Cancel | Help | | [ i

Figure 48 Welcome Screen

Click on File->New, the ‘New Project’ window appears. Enter a project name and
click on ‘OK’

New Project ﬁl

User projects | Libraries | Muliprojects |

Name I Storage path |

™| &dd to curent multiproject

Mame: Type:
Iepower-pmfinel I Project h [
I” | E Litram

Storage location

IE:'&Plogram Files\Siemeng\Step7\s7proj Browsze... |
Crcal | teb |

Figure 49 New Project Window
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Insert a PLC into the Project

Right click on the project name and insert a Simatic 300 Station as shown in Figure
50.

QSII‘-IATIC Manager - epower-profinet = |I:||£]

File Edit Insert PLC View Options Window Help
D@ B2a 5% e e %= %8

'Ei‘" epower-profinet -- C:\Program Files\Siemens\Step?\s7proj\epower-p

< No Fitter > |

"1 TYT=TIR

(2t Chrl4-%
Copy, Chrl+C
Faste el
Delete Del

SIMATIC 400 Station

SIMATIC tation
SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC 55

PG/PC

Rename F2
Object Properties... Alt+Return

MPI

PROFIBUS
Industrial Ethernet
Inserts SIMATIC 300 Station at the cursor position. PTP

57 Program
M7 Program

Figure 50 Insert a Siemens PLC in the Project

Double click on the new SIMATIC 300 station then on Hardware to open the
hardware configuration.
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RI=TES
File Edit Insert PLC \iew Options ‘Window Help
DB s R dalo %/ %[ =]
,-:5"‘ epower-profinet -- C:\Program Fiks\Siemens\Step?\sT\]inﬁ; OWE = |I:||ﬂ
(4 HW Config - [SIMATIC 300(1) (Configuration) -- epower-profinet] ) [m]
Iﬂh Station Edit Insert PLC View Options Window Help ==l
DSB8 &&= e d|DE %8 K
2 =T
Bnd [ Y
FErafile: IStandard "I
ﬁ[ PROFIBUS DP
- PROFIBUS-PA
b :
4 I L|J - PROFINET 10
+-[F SIMATIC 300
SIMATIC 400
Press F1 o get Help. 4= | smaTic 30001) [l SIMATIC PCBas
P— -8 SIMATIC PC Stat
Slot | Designation I
i B
FROFIBUS-DP £<|
slaves for SIMATIC —=
57, M7, and C7
[distributed rack)
Press F1 to get Help. [ [ Y

Figure 51 Empty Workspace

Add a Rail, the Power Module, the PLC and the PROFINET Module.

Double click on the PN-10, PROFINET IO Controller module, to configure the
PROFINET IO network. Click on properties in the dialogue, select the desired
settings and press OK as shown below:
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(B HW Config - [SIMATIC 300(1) (Configuga

Im] Station Edit Insert PLC Wiew Optio bkl (R0/S2.3) il

D228 & & B d G | Addresses | PROFINET | Synchronization | Time-of-Day Synchronization

Short description: PN-IO

Changing the properties
x| of the PROFINET IO
. module and defining a
| new PROFINET IO
- network. An IP address of
— 192.168.0.1 and a subnet

Device name: |pN.|o

Interface

Type: Ethemet
0

Device number:

Address:

Networked:

Properties - Ethernet interface PN-10 (R0/52.3)

General  Parameters

ﬂ:
|0 R

192.168.0.1

If @ subnet is selected,
the next available addresses are suggested.

mask of 255.255.255.0 is
used in the configuration
- described in this

§ example.

Slot Module 192.168.0.1

|255.255.255.{)

IP address:
Subret mask:

Gateway
' Do not use router

" Use router
Address:

192.16:

¢
=

.1

nent

Subnet:

— not networked —

{1 FM-300

{1 Gateway
{1 1M-300

{1 M7-EXTEME

{2 sM-300

- SIMATIC 400
-] SIMATIC PCEBa
-8, SIMATIC PC Ste

4]

3 ]
4
S|
|
T
8 |
3
10

OK I

Ir§

Cancel |

Help Ll

EES7 318-3FLO0-04B0
work memory 1400KB
0.01ms/1000 instruction:
PROFINET connection;

Properties - New subnet Industrial Ethernet )

T

X

Configuring the properties of
the PROFINET network.

General I

Name: |

57 subnet ID: IDDE-D - IDE‘EC
Project path: |epnwer—profinet

Storage location

IC:\ngmm Files"Siemens"Step 7\s 7proj\epowerp

of the project:

Authar: I

Date created: 07/27/2009 10:13:40 AM
Last modffied: 07/27/2009 10:13:40 AM
Comment:

[—

[~

Cancel |

Hep |

When the PLC hardware is set up, the screen view shown below should be seen:
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PROFINET

E{;‘. HW Config - [SIMATIC 300(1) (Configuration) -- epower-profinet]

Eﬁ] Station Edit Insert PLC View Options Window Help

=gl x|

=181%| workspace once the

(0228 %8| = e || dbdal{e| %8 e

<] |

|

2 CPU 319F-3 PN/DP : PROFINET-I0-System (100)
X7 MPILDP

X2 DP

P.< PN-IO

X3P1 Port 1

3

4

5

- =

:|2| SIMATIC 300(1)

Slot | Designation

UR
PROPROFINET-0-System [100]

Press F1 to get Help.

#/Start| | £ SIMATIC Manager -epo... || @ HW Config - [STMATIC...

Blx|

End | |
FProfile: I Standard j
{1 CPU 314 IFM :I

{11 CPU 314C-2DP
{1 CPU 314C-2 PP
{1 crPU 315
{1 CPU 3152 DP
{1 CPU 3152 PN/DP
{1 CPU 315F-2DP
{1 CPU 315F-2 PN/DP
{1 CPU 318
#-{] CPU 3162DP
{1 cPU 3172
{1 CPU 3172 PN/DP
{1 CPU 317F-2
{1 CPU 317F-2 PN/DP
{3 cPU 3182
{11 CPU 3133 PN/DP
= CPU 319F-3 PN/DP
=] EES7 318-3FLO0-04B0
8 w5
& vas

{1 CPUB14
{1 CPU M7
-] FM-200

BEST 318-3FLO0-04B0

"work memory 1400KB; 0.01ms/1000
instructions; PROFINET connection; 57
communication (loadable FBs/FCs);

=l
e

=

|
| @‘? « P o:33aM

oo

PLC/PROFINET
network has been
added.

PLC with empty b

Figure 52 Workspace for the PLC/PROFINET Network

STEP?7 First-time Configuration — Install the GSD File

us

If EPower is configured with PROFINET for the first time, you will need to import the

GSD file for EPower into Step7.

Firstly, locate the GSD file shipped with your EPower instrument. This GSD file is
shipped within the “upgrade tool” from the revision V3.04. Note, Only V3.04 or higher
supports PROFINET - this section is given as an example of how to locate the GSD

files.
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& Instrument Upgrade EPower ¥3.03

File  Edit

View  Favarites

Tools

Help

=10l x|

.",l'

eﬁack - -\D v l? ’,/'_\ Search i Folders | |.$ k3 x n | v

Address

| C:\Program Files\Instrument Upgrade EPower Y3.03

jGn

2808_Flash.dsp
ep_pic_firing.hex
epowiac?.gsd
1] epower32x32.ico
Illllepower.ica

EpOWeEr_icon,svg

=) 365-0164-ED5_ABCC_EIP_ Y 2_1.eds

E!f;’ PHelp_EPower_\3.03.de.chm
[";:’Q PHelp_EPower_%3.03.es.chm
E:Q PHelp_EPower_43.03.fr.chm
2 PHelp_EPawer_Y3.03.it.chm

IE] readme, bxk

El release, bxt

rom.sE

The upgrade tool is
usually installed in the
directory “C:\Program
Files\Instrument
Upgrade EPower
VX.XX”, where X.XX
corresponds to current
version of the upgrade
tool. (In practice this will
be V3.03 or newer for
your device).

The GSD file for EPower
is called
GSDML-V2.2-HMS-ABC
C-PRT-20090618.xml

unins000, dat
'f[%luninsl:lﬂtl.exe
Upgrade. exe
|'§] upgrade, kxk

epower_symbol.svg
=0 Flash_app 2308.bin
¥| GSDML-Y¥2Z.0-HMS-ABCC-PRT-20080826. ml
=10 EPower_vala.exe

=% PHelp_EPower 3,03, chim

23 objects 2.64 MB

| ¢ My Computer A
Figure 53 GSD File Shipped with Upgrade Tool

Once the GSD file is located, it is time to import it into Step7. In the “Hardware
configuration” window, open the “Option->Install GSD file” Menu as shown below.
This choice imports a new GSD file.

Note: It may be necessary to close the active project first to be able to perform the

GSD import.
@k—; HW Config - [SIMATIC 300(1) (Configuration) -- epower-profinet] =181 x|
@] station Edit Insert PLC View | Options Window Help == x|
J 0= 2 E'H | QH I Customize... Ctrl+Alt4E
Specify Module, = Bl
Configure Network . dal
1 Symbol Table Crl4AIt+T End | i “51
2 CPU 319F-3 PN/DP Repart System Errar... m (100) Profie: [m
X1 MPL/DP i
Edit Catalog Profile -
x2 P Tt {0 CPU 3141FM |
X3 PN-RO e {1 CPU 314C-2DP
X3PT)|§ Port 1 Install HW Updates ... {1 CPU314C2PP
3 Install GSD File... =-(0 CPU 315
4 {1 CPU 315-2DP
5 Find in Service & Support. .. -1 CPU 315-2 PN/DP
b Create G0 File for I-Device; C——I CPU315F-2DP
7 T {1 CPU 315F-2 PN/DP
(] CPU 316
{1 CPU 3162DP
3 crU372
@-{Z CPU 317-2 PN/DP
{3 CPU 317F-2
{1 CPU 317F-2 PN/DP
{1 CPU 3182
= {_] CPU 319-3 PN/DP
7 [ )_l_l {1 CPU 319F-2 PN/DP
=-(] CPUG14 |
-] CPU M7
ﬂ:l SIMATIC 300(1) -0 FM-300
-] Gateway
Slot | Designation | @0 IM-300
UR s s s _lll
»
PROPROFINET-10-Spstem (100) Central modules of type E
CPU319F-3 PN/DP -

Installs new GSD files in the system and updates the contents of the catalog. [

4start| | 4 SIMATIC Manager - po... |[@h HW Config - [SIMATIC.. | @[T [« osiam
Figure 54 Import EPower GSD into Step7
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Click on “browse” and locate the directory where you previously installed the upgrade
tool containing the GSD file and click OK.

Install GSD Files M x|

Install GSD Files: | rom the directory =

m IE:'\F’FIDGHAM FILESA\SIEMEMSASTERTSSTTMP Browse ...

File | Releaze |Versi0n | Languages

x

Select a directory containing G0 files

-1 InstallShield Installation Information ﬂ
E‘,‘ Instrument Upgrade EPower ¥3.03
P -7 Internet Explorer
I~ ) Messenger
ifj microsoft frontpage
£ - E-DY) Movie Maker

m -5 Mozilla Firefox

-03) MM

-7 MSN Gaming Zone

) MSKML 4.0

i{7) MetMeeting

[ T . ’ ) w | Ectal |
fo b L inline Serwires I
b

Cloze o I o | Help |

Figure 55 Directory Containing GSD File

This opens the window shown below:

x
Select the gsdml
Install GSD Files: I[mm the directany j GSDML-V2.0-HMS-ABCC-PRT-200
80826.xml and click on “Install”. Once
- the GSD file is successfully installed,
|I::'\F'n:|grarn Files\Instrument Upgrade EPower 3.03 Browse ... I click on “Close” to close the “Install

GSD file” window.

E] [J-Hr A : !
epowlacy. g Default

Anybus CompactCom PROFINET 10

Inztall I Show Log Select Al Deselect All

|

Figure 56 List of Installable Items
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Add the EPower Device to the Configuration

From the Treeview “Profinet 10->Additional Field Devices->General->Anybus
CompactCom PRT, drag and drop the RT device into the workspace:

eI <
&;:HW’ Config - SIMATIC 300(1) . _J_.'- jm] .>.<J
Station Edit Insert PLC View Options “Window Help

|0Es-2 88 Be dalDE % e

illsmMaTIC 300(1) (Configuration) -- epower-profinet Blx|
Find: dat| by
| LT
1 PSI07 104 Profie: | Standard [= |
2 CPU 319F-3 PI
X YEDP Ethernel(1): PROFINET-I0-System (100) & w‘? PROFIBUS DP
- FROFIBUS-PA
ﬁ ﬁ,’: o =142 PROFINET 10
X2 Port 7 E-Cl Additional Field Devices
3 = CI General
i =l =] Anybus CompactCom PRT
{1 Migration
@
[ Gateway
= 110
-] Network Components
2| | {1 Sensors
=] SIMATIC 300
ﬂﬂ (1) ABCCPRT = SIMATIC 400
-l SIMATIC PC Based Control 3004400
Order Number | Address | O address Diagnostic ad... | C... | -8 SIMATIC PC Station
ABLCFPRT EIEET -]
FIEF e
EIES _l
ABCC-PRT G2
HS Industrial Metworks -
This Device Access Point supports AT communication
GSDMLA2.0-HMS -ABCC-PRT-20080826.xml
Press F1 to get Help. [ [ cha 4

Figure 57 Inserting an EPower Device into the Workspace

Configure the IP Address and the Device Name

To assign the Device Name open the PLC menu and select the Edit Ethernet Node
function as shown below:
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[1Y HW Config - [SIMATIC 300(1) (Configuration) -- epower-profinet]
Eﬂ] Station Edit Insert | PLC View Optfions Window Help
J 0= E"" iy |é Download... Ctrl+
Upload...
=(0) UR Download Madule Identification. ..
1 Uplead Module Identification to P&, ..
2 CPU 319F
Faulty Madules, .
X7 MPLDF -
X2 Madule Infarmatian, .. CErl+D
X3 operating Made (ZEFIHT [
=pt=reic = = 10-System {100)
X32P7 Cleat/Reset, ..
3 Set Time of; Dasw. ..
4 Manitor [ModiFy
L]
& Update Fitrmwate, ..
7
Sayve Device MName to Memary Card, .
PROFIBUS » Verify Device Name. ..
B L Assign Device Name...
Save Service Data, ., T
Figure 58 Opening the Ethernet/Profinet Configuration Page
5 —
i~ Ethemet node ‘
MAC address: I ﬁl
—C et |F confioalice ‘ Start I | I IP address I MALC address I Device type I Device name
& Use P parameters Stop l
Gateway - :
e gst sEarc
IP address: I Do ot use fouler ¥ Fast search
Subnet mask: I " Use router
Address: I %
£~ Obtain IP address from a DHCP server
— Identified by
& Client /D ' WMAL address " Device Flash «| | |
Client ID: I MAC address: I
I
Aissian IF Configuration | =
oK Carcel | Hep |
— Azsign device name
Device name: Azsign Mame |
e 2 |
— Reset ta factory settings
Feset |

Cloge | Help I

Figure 59 Step7 'Browse Network' Window

After a few seconds, your EPower should be found (see Figure 60). Notice the IP
address which is the same as the IP you have set in iTools previously, and the MAC
address which confirms you that you are talking to the right instrument (remember,
the MAC address is unique). The current device name is the device name by default
(epower.s0).
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bromse network- 1hodes x
| Start I | | IP address I MAC address I Device type | Device name I Subnet

| 192.168.0.2 00-30-11-03-3C-6F Arwbus CompactCom PRT epower. sl
Stop

¥ Fast search

Fash | |4l o

MAC address: I

Ok | Cancel Help

Figure 60 EPower has been found by the Configuration Tool

The device type is identified as a “Anybus CompactCom PRT”. You will recognize
here the default station name ‘epower.s0’

Now, select your device and click on the “OK” button.

In the “Edit Ethernet Node” window (below), you can change the IP address of the
EPower, and change the “Profinet Device Name” of the device.

In this case, we will change the default station name “epower.s0” with
“eurotherm.epower.station.s1”

A WARNING

To change the EPower station name using your configuration tool (like Step7),
it is necessary to set the parameter ‘COMMS.PNInitMode’ to ‘MASTER mode’
(0). Failure to do this will result in the value set with your configuration tool to
be overwritten the next time EPower starts. This will un-configure your
network.
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x

— Ethernet nhode

Modes accessible anline

MALC address: |DU-3U-1 1-03-8C-EF

— Set [P configuration

i Use P parameters

[z ateway
IF address: I1 9218802 o [T fot use router
Subnet mask: J255.255.255.0 €1 Wse rauter
Address:
" Obtain IP address from a DHCP server
Identified by
' Client ID " MAC address " Device name
ClhentiD: |
Azzign |F Configuration |
— Azzigh device name
Device name: epower.z0 Assign Name |

— Rezet to factory zettings

Beset |

Cloze I Help I

Figure 61 Configuration of the Unit

To Configure the Application

Once you have configured the “Device Name”, you must enter this same name into
your application. To achieve this, double-click on the “EPower” device on the
Ethernet bus, and enter the device name, which was written in your real instrument,
in the field “Device Name” (see Figure 62) (we will set
“eurotherm.epower.station.s1”).

Secondly, the recommendation is to let the 10 Controller set the IP address, but it is
also possible to configure the IP address manually by unchecking the box “Assign IP
address via IO controller”.
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[ HW Config - [STMATIC 300(1) 1= x|
II“I Station Edit Insert PLC View Options ‘Window Help - |E‘ |5|
D@%% % g we da D 8 e
= (0) UR
1 -
2 CPU 319F-3 PN/DI
X7 MPLDFP
X2 DF
X3 PNHO o o .
2P0 Poz 7 ] Ethemet(1): PROFINET-I0-System (100)
2
2
A
[ Proj erties - epower-pn x|
7 =l | Be—
eral I
Short description: epowerpn
Epower device 4]
Order no.: EPOWER-D
( Family: Epower
Device name I
ﬂ:] [4] epower-pn
Slot Module Order Number
& ELCHEr LT FPOWERD?
e Jnfaniane GSD file: GSDML-V2.0-Eurotherm-Epower-20090513 2aml
f—‘r At} Change Felease Wurmber...
2
3 —MNode / PN 10 system
4 - .
5 Device number: ja | |PROFINET-I0-System (100)
5 IP address: 192168055 Bthemet ..
8 v Assign IP address via 10 controller
5]
10 ;
7 Commenit: :I
Press F1 to get Help. LI
Cresl | __Ho |

Figure 62 Configuring the Device Name in your Application

/0 Configuration

The 1/O configuration for cyclic data exchange must be configured now. The cyclic
data exchange follows the rules and limitation of the EPower’s “Fieldbus 1/0
Gateway” as described in "Configuring the Data Exchange" on page 62 or "Data
Exchange Mapping" on page 104.

To allow the application to work, the configuration in the EPower’s “Fieldbus /O
Gateway” and Step7 must match (Figure 62 and Figure 59).
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PROFINET
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Figure 63 Configuration of the Cyclic Data Exchange in Step7

A WARNING

Despite what is indicated in the list “Input/Output”, only the “Input 1 Word” and
“Output 1 Word” Data type are allowed for cyclic exchange with the EPower
unit. Using other types will lead to configuration error and non working
communication. Start to populate the inputs first, then the outputs.
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Troubleshooting

References

No Communications:

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

Check the ‘Comms’ list in configuration level and, under ‘User’ check that the
parameter ‘Ident’ is showing Network and the ‘Protocol’ is showing PROFINET. If
not, the unit may not be fitted with the correct PROFINET communications
module or it is not recognised by the EPower controller unit.

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

Ensure that the station name is correct between your PROFINET Master (PLC)
and the EPower controller unit. In particular, if you have chosen a custom name
for the EPower unit, make sure that the parameter ‘PNinitName’ is set to ‘False’
to avoid the EPower’s station name being overwritten during the next boot.

Ensure that the correct EPower GSD file has been used.

Ensure that the network is correctly configured and the configuration has been
downloaded correctly to the PROFINET Master Module.

Ensure that the PROFINET 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 EPower slave, using the iTools 1/O
Gateway Editor, the EPower slave will refuse the connection.

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

Pl - PROFIBUS and PROFINET International www.profinet.com.

Siemens Automation www.automation.siemens.com.
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Appendix A - Warning

Continuous Writing to Parameters

Some EPower parameters are saved in an EEPROM to ensure configuration is
retained through a power cycle. Normally, these parameters do not require a periodic
modification. However, if these parameters are used in the communications gateway
in iTools they are continuously written to. This, in time, could lead to damage of the
EEPROM device. This is indicated by an error message, ‘EE Checksum Fail’, which
appears after the unit is power cycled. Parameters which should not be continuously

written to are listed in the following tables:

Access

Control

Comms

Access.IM

Control.Setup.NominalPV

Comms.User.IP_address 2

Access.Keylock

Control.Setup.EnLimit

Comms.User.IP_address_3

Access.ClearMemory

Control.Setup.TransferEn

Comms.User.IP_address 4

Access.EngineerPasscode

Control.Setup.FFType

Comms.User.Subnet_ Mask_1

Access.ConfigurationPasscode

Control.Setup.FFGain

Comms.User.Subnet_Mask_2

Access.QuickStartPasscode

Control.Setup.FFOffset

Commes.User.Subnet_Mask_3

Control.Setup.BleedScale

Comms.User.Subnet_Mask_4

Alarm

Control.Main.SP

Comms.User.Default_Gateway 1

Alarm.AlmDis.Externin

Control.Main.TransferSpan

Comms.User.Default_Gateway 2

Alarm.AlmLat.Externin

Control.Main.TlI

Comms.User.Default_Gateway 3

Alarm.AlmStop.Externin

Control.Limit.SP1

Comms.User.Protocol

Alarm

Control.Limit.SP2

Comms.User.Default_Gateway 4

Control.Limit.SP3

Comms.User.Pref_Mstr_IP_1

Control.Limit.TI

Comms.User.Pref Mstr IP_2

AnalogIP

Control.AlmDis.ClosedLoop

Comms.User.Pref Mstr IP_3

AnaloglP.Main.Type

Control.AlImDis.PVTransfer

Comms.User.Pref Mstr IP_4

AnaloglP.Main.RangeHigh

Control.AlmDis.Limitation

Comms.User.ShowMac

AnaloglP.Main.RangeLow

Control.AlmLat.ClosedLoop

Comms.User.Baud

Control.AlmLat.PVTransfer

Comms.User.Address

Control.AlmLat.Limitation

Comms.User.Network_Version

AnalogOP

Control.AlmStop.ClosedLoop

Comms.User.Extension_Cycles

AnalogOP.Main.Type

AnalogOP.Main.RangeHigh

Comms.User.PninitMode

AnalogOP.Main.RangelLow

Counter

Comms.User.Parity

AnalogOP.AImDis.OutputFault

Counter.Enable

Comms.User.PNDevNum

AnalogOP.AlmLat.OutputFault

Counter.Direction

Comms.User.Delay

AnalogOP.AlmStop.OutputFault

Counter.Clock

Comms.User.Unitldent

Counter.Target

Comms.User.DCHP_enable

Comms.User.IP_address_1

Comms.RmtPanel.Address

Comms.RmtPanel.Baud
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AnSwitch Digital FiringOP
AnSwitch.In4 Digital. Type FiringOP.LoadType
AnSwitch.In5 Digital.Invert FiringOP.SafetyRamp
AnSwitch.In6 FiringOP.SoftStart
AnSwitch.In7 Energy FiringOP.SoftStop
AnSwitch.In8 Energy.Type FiringOP.DelayedTrigger
AnSwitch.HighLimit Energy.PulseScale
AnSwitch.LowLimit Energy.PulseLen IPMonitor
AnSwitch.Fallback Energy.AutoScaleUnits [PMonitor.In
AnSwitch.FallbackVal Energy.UsrEnergyUnit IPMonitor Reset
AnSwitch. Select Energy. TotEnergyUnit IPMonitor.Threshold
AnSwitch.Int IPMonitor.AlarmDays
AnSwitch.In2 Faultdet IPMonitor.AlarmTime
AnSwitch.In3

Faultdet.GlobalDis
Lgc2 Network Network (Continued)
Lgc2.0per Network.Setup.VdipsThreshold Network.AImDis. ThyrSC
Lgc2.In1 Network.Setup.FreqDriftThreshold Network.AImDis.OpenThyr
Lgc2.In2 Network.Setup.ChopOffThreshold1 Network.AImDis.FuseBlown

Lgc2.FallbackType

Network.Setup.ChopOffThreshold2

Lgc2.Invert

Network.Setup.ChopOffNb

Network.AImDis.OverTemp

Lgc2.Hysteresis

Network.Setup.ChopOffWindow

Network.AlmDis.NetworkDips

Network.Setup.OverVoltThreshold

Network.AlmDis.FreqFault

Lgc8

Network.Setup.UnderVoltThreshold

Network.AlmDis.PB24VFail

Lgc8.0Oper

Network.Setup.HeatsinkPreTemp

Network.AlmDis.TLF

Lgc8.In6

Network.Setup.VMaximum

Network.AlmLat.MissMains

Lgc8.In7

Network.Setup.PLFSensitivity

Network.AlmLat.PLF

Lgc8.In8

Network.Setup.PLUthreshold

Network.AlmLat.PLU

Lgc8.Numin

Network.Setup.OverlThreshold

Network.AlmLat.MainsVoltFault

Lgc8.Ininvert

Network.Setup.HeaterType

Network.AlmLat.PreTemp

Lgc8.0utlnvert

Network.Setup.VlineNominal

Network.AlmLat.OverCurrent

Lgc8.In1

Network.Setup.VloadNominal

Network.AlmLat. ThyrSC

Lgc8.In2

Network.Setup.IMaximum

Network.AlmLat.FuseBlown

Lgc8.In3

Network.Setup.INominal

Network.AlmLat.OverTemp

Lgc8.In4

Network.Setup.lextScale

Network.AlmLat.NetworkDips

Lgc8.In5

Network.Setup.VextScale

Network.AlmLat.FreqFault

Network.AlmDis.MissMains

Network.AlmLat.PB24VFail

Network.AlmDis.ChopOff

Network.AlmLat. TLF

Network.AlmDis.PLF

Network.AiImStop.PLF

Network.AlmDis.PLU

Network.AlImStop.PLU

Network.AlmDis.MainsVoltFault

Network.AlImStop.MainsVoltFault

Network.AlmDis.PreTemp

Network.AImStop.PreTemp

Network.AlImDis.OverCurrent

Network.AImStop.TLF
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LTC

LTC.MainPrm.Type

LTC.MainPrm.TapNb

LTC.MainPrm.S1

SetProv Total
SetProv.SPSelect Total.In
SetProv.SPTrack Total.Units
SetProv.SPUnits Total.Resolution

LTC.MainPrm.S2

SetProv.HiRange

Total. AlarmSP

LTC.MainPrm.S3 SetProv.RemSelect Total.Run
LTC.AImDis.Fuse SetProv.LocalSP Total.Hold
LTC.AImDis.Temp SetProv.Limit Total.Reset
LTC.AlmLat.Fuse SetProv.RampRate
LTC.AlmLat. Temp SetProv.DisRamp Timer

Timer. Type
Math2 PLM Timer.Time
Math2.Oper PLM.Main.Type Timer.In
Math2.Select PLM.Main.Period
Math2.In1 PLM.Station.Address UsrVal
Math2.In2 PLM.Network.Ps UsrVal.Units
Math2.In1Mul PLM.AImDis.PrOverPs UsrVal.Resolution
Math2.In2Mul PLM.AImLat.PrOverPs UsrVal.HighLimit
Math2.Units

Math2.Resolution

Math2.LowLimit

PLMChan

UsrVal.LowLimit

UsrVal.Val

Math2.HighLimit

PLMChan.Group

UsrVal.Status

Math2.Fallback

PLMChan.ShedFactor

Math2.FallbackVal

Modultr

Modultr.Mode

Modultr.MinOnTime

Modultr.CycleTime

Modultr.LgcMode

Modultr.SwitchPA

Solution:

There are two different solutions:

1.

Check the 10 Gateway configuration in iTools and ensure that none of the listed
parameters are present. If they are, either an alternative should be found. For
example, if you want to modify the setpoint, instead of writing directly in the
parameter Control.MainSP (saved in EEPROM), use a SetProv block and write
into SetProv.Remote1(not saved in EEPROM). The result will be the same but it
will have no effect on the life time of the EEPROM.
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Scaled Integers

Re-scaling

2. In later versions of EPower (V3.01 onwards), the method of handling the IO
Gateway writes is different. No parameters modified through the 10 Gateway are
saved in EEPROM. The saving in the EEPROM is only achieved with other
methods of writing. A warning message now appears in the help of iTools which
informs that the cyclic writing of these parameters is not advised.

Please contact Eurotherm for further advice.

The Modbus address is used to read/write the parameter values in a 16-bit scaled
integer format. In addition, all parameters have an IEEE region Modbus address

[(2 * Scaled Integer Address) + 0x8000] which can be used to read/write values in
native format. The 16-bit scaled integer format is widely known/used in industry, and
many network masters have only the capability of reading/writing values in this
format.

However, parameters which in native format have values greater than the maximum
16-bit scaled integer value (32767) have to be scaled even further to allow the values
to be read/written via the 16-bit scaled integer comms address.

This section describes the mechanism to be used to scale values further when
accessed via the scaled integer modbus address. In addition, it lists the parameters
to be scaled in this way and what scaling will be applied to them.

Parameters that require re-scaling are scaled into one of the following formats:

Kilo with 1dp (for example 124680W scaled to 124.7KW). Effective range: 100W —
3.2766MW

Kilo with 2dp (for example 124680W scaled to 124.68KW). Effective range: 10W —
327.66KW

Mega with 2dp (for example 124680W scaled to 0.12MW). Effective range: 10KW —
327.66MW

Notes:

1. Scaling formats are pre-defined - they are NOT user configurable.

2. Values are rounded up/down.

Parameters Which Always Require Rescaling

Some parameters within EPower will ALWAYS require re-scaling when being
accessed via the scaled integer comms. These parameters will be trapped at the
point of being read/written via the scaled integer comms address for the re-scaling to
be applied.

Parameters which always require rescaling are listed in the following table:

Parameter Re-scaling factor
Network.1-4.Meas.PBurst KILO (1dp)
Network.1-4.Meas.P KILO (1dp)
Network.1-4.Meas.S KILO (1dp)
Network.1-4.Meas.Q KILO (1dp)
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Parameter Re-scaling factor
Network.1-4.Meas.lsqBurst KILO (1dp)
Network.1-4.Meas.lsq KILO (1dp)
Network.1-4.Meas.lsqgMax KILO (1dp)
Network.1-4.Meas.VsqBurst KILO (1dp)
Network.1-4.Meas.Vsq KILO (1dp)
Network.1-4.Meas.VsgMax KILO (1dp)
PLM.Network.Pmax MEGA (2dp)
PLM.Network.Pt MEGA (2dp)
PLM.Network.Ps MEGA (2dp)
PLM.Network.Pr MEGA (2dp)
PLMChan.PZmax KILO (1dp)

Conditional Re-scaling

There are other parameters within EPower that might require re-scaling depending
upon the soft wiring configuration of the instrument.

At start-up, after the wiring has been verified, the conditional scaling algorithm is
called to interrogate the wiring and configure associated scaling flags appropriately
for those parameters that are to be conditionally re-scaled. When these parameters
are accessed via the scaled integer comms, the associated scaling flags will be
tested and the appropriate scaling, if any will be applied.

The following table lists those parameters that are conditionally re-scaled and the
state of the condition upon which the re-scale factor will be applied:

Parameter Condition Re-scaling
factor

Control.1.Setup.NominalPV When Control.1.Main.PV is wired from Network.1.Meas.P, Vsq |KILO (1dp)
or lIsq

Control.2.Setup.NominalPV | When Control.2.Main.PV is wired from Network.2.Meas.P, Vsq |KILO (1dp)
or lsq

Control.3.Setup.NominalPV When Control.3.Main.PV is wired from Network.3.Meas.P, Vsq |KILO (1dp)
orlsq

Control.4.Setup.NominalPV When Control.4.Main.PV is wired from Network.4.Meas.P, Vsq |KILO (1dp)
or Isq

Control.1.Main.PV When wired from Network.1.Meas.P, Vsq or Isq KILO (1dp)

Control.2.Main.PV When wired from Network.2.Meas.P, Vsq or Isq KILO (1dp)

Control.3.Main.PV When wired from Network.3.Meas.P, Vsq or Isq KILO (1dp)

Control.4.Main.PV When wired from Network.4.Meas.P, Vsq or Isq KILO (1dp)

Control.1.Main.TransferPV When wired from Network.1.Meas.P, Vsq or Isq KILO (1dp)

Control.2.Main.TransferPV When wired from Network.2.Meas.P, Vsq or Isq KILO (1dp)

Control.3.Main.TransferPV When wired from Network.3.Meas.P, Vsq or Isq KILO (1dp)

Control.4.Main.TransferPV When wired from Network.4.Meas.P, Vsq or Isq KILO (1dp)

Control.1.Main.TransferSpan |When Control.1.Main.PV is wired from Network.1.Meas.P, Vsq |KILO (1dp)
or lsq

Control.2.Main.TransferSpan |When Control.2.Main.PV is wired from Network.2.Meas.P, Vsq |KILO (1dp)
or lIsq
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Control.3.Main.TransferSpan |When Control.3.Main.PV is wired from Network.3.Meas.P, Vsq |KILO (1dp)
or Isq

Control.4.Main.TransferSpan |When Control.4.Main.PV is wired from Network.4.Meas.P, Vsq |KILO (1dp)
or Isq

Control.1.Limit.PV1 When wired from Network.1.Meas.P, Vsq or Isq KILO (1dp)

Control.2.Limit.PV1 When wired from Network.2.Meas.P, Vsq or Isq KILO (1dp)

Control.3.Limit.PV1 When wired from Network.3.Meas.P, Vsq or Isq KILO (1dp)

Control.4.Limit.PV1 When wired from Network.4.Meas.P, Vsq or Isq KILO (1dp)

Control.1.Limit.PV2 When wired from Network.1.Meas.P, Vsq or Isq KILO (1dp)

Control.2.Limit.PV2 When wired from Network.2.Meas.P, Vsq or Isq KILO (1dp)

Control.3.Limit.PV2 When wired from Network.3.Meas.P, Vsq or Isq KILO (1dp)

Control.4.Limit.PV2 When wired from Network.4.Meas.P, Vsq or Isq KILO (1dp)

Control.1.Limit.PV3 When wired from Network.1.Meas.P, Vsq or Isq KILO (1dp)

Control.2.Limit.PV3 When wired from Network.2.Meas.P, Vsq or Isq KILO (1dp)

Control.3.Limit.PV3 When wired from Network.3.Meas.P, Vsq or Isq KILO (1dp)

Control.4.Limit.PV3 When wired from Network.4.Meas.P, Vsq or Isq KILO (1dp)

Control.1.Limit.SP1 When Control.1.Limit.PV1 is wired from Network.1.Meas.P, Vsq |KILO (1dp)
orlsq

Control.2.Limit.SP1 When Control.2.Limit.PV1 is wired from Network.2.Meas.P, Vsq |KILO (1dp)
or lsq

Control.3.Limit.SP1 When Control.3.Limit.PV1 is wired from Network.3.Meas.P, Vsq |KILO (1dp)
orlsq

Control.4.Limit.SP1 When Control.4.Limit.PV1 is wired from Network.4.Meas.P, Vsq |KILO (1dp)
orlsq

Control.1.Limit.SP2 When Control.1.Limit.PV2 is wired from Network.1.Meas.P, Vsq |KILO (1dp)
or Isq

Control.2.Limit.SP2 When Control.2.Limit.PV2 is wired from Network.2.Meas.P, Vsq |KILO (1dp)
or lIsq

Control.3.Limit.SP2 When Control.3.Limit.PV2 is wired from Network.3.Meas.P, Vsq |KILO (1dp)
orlsq

Control.4.Limit.SP2 When Control.4.Limit.PV2 is wired from Network.4.Meas.P, Vsq |KILO (1dp)
or lsq

Control.1.Limit.SP3 When Control.1.Limit.PV3 is wired from Network.1.Meas.P, Vsq |KILO (1dp)
or lsq

Control.2.Limit.SP3 When Control.2.Limit.PV3 is wired from Network.2.Meas.P, Vsq |KILO (1dp)
orlsq

Control.3.Limit.SP3 When Control.3.Limit.PV3 is wired from Network.3.Meas.P, Vsq |KILO (1dp)
or Isq

Control.4.Limit.SP3 When Control.4.Limit.PV3 is wired from Network.4.Meas.P, Vsq |KILO (1dp)
or lsq

SetProv.1.Remote1 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.1.WorkingSP is wired to)

SetProv.2.Remote1 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.2.WorkingSP is wired to)

SetProv.3.Remote1 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.3.WorkingSP is wired to)
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SetProv.4.Remote1 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)

or Isq (where n is the instance of the control block that
SetProv.4.WorkingSP is wired to)

SetProv.1.Remote2 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.1.WorkingSP is wired to)

SetProv.2.Remote2 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.2.WorkingSP is wired to)

SetProv.3.Remote2 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.3.WorkingSP is wired to)

SetProv.4.Remote2 When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.4.WorkingSP is wired to)

SetProv.1.LocalSP When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.1.WorkingSP is wired to)

SetProv.2.LocalSP When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.2.WorkingSP is wired to)

SetProv.3.LocalSP When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.3.WorkingSP is wired to)

SetProv.4.LocalSP When Control.n.Main.PV is wired from Network.n.Meas.P, Vsq |KILO (1dp)
or Isq (where n is the instance of the control block that
SetProv.4.WorkingSP is wired to)

Energy Counter Scaling

The Energy Counters have two float32 values that have a wide dynamic range, O -
3e+12 (Wh). These values already have their own scaling units that can be set to:
Wh, kWh, 10kWh, 100kWh, MWh.

For the Energy Counter values to be read via the 16-bit scaled integer comms, the
existing scaling units parameters require extending to include 10MWh and 100MWh
thus giving a maximum value of:

32767 (100MWh) = 3.2767e+12 (Wh)

The Network Master can then read the values of the energy counter by firstly reading
the units parameter, then reading the value parameter and then performing the
necessary calculation.
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Appendix B Communication Enhancement Modbus
TCP and Modbus RTU

This appendix describes the use of the ‘Anybus I/O Gateway’ for Modbus TCP and
Modbus RTU, to allow up to any 32 input parameters to be read as a block AND any
16 output parameters to be written as a block via user communication (Modbus TCP
or Modbus RTU).

The feature allows ‘block’ reads and writes to be aimed at a new 'special' Modbus
address.

Read / Write accesses to this 'special' Modbus address are indirected via the fieldbus
I/O gateway input / output definition tables. This then allows 'block’ reads and writes
from and to parameters defined in the 1/0 gateway.

Configuring the Block Read and Write Table

EPower controller units contain many 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 iTools. Select the ‘Fieldbus I/O
Gateway’ tool from the lower toolbar, and an editor screen will appear similar to that
shown in Figure 64 below.
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File Device Fieldbus Wiew Options Window Help

D B & u a m%x\@a,.@.
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< |
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Level 2 (Engineer) EPawer v, 2,00 Background scan for new devices

Figure 64 Fieldbus 1/0 Gateway Editor

There are two tabs within the editor, one for the definition of Inputs, and the other for
Outputs. ‘Inputs’ are values sent from the EPower controller to the Modbus 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 EPower controller, for
example, setpoints written from the master to EPower controller.

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

A maximum of 32 input and 16 output parameters may be set using the Fieldbus I/O
Gateway Editor.

The only way to access this table is to read at a specific address which is the first
address of the table. This fixed address is 3078 (0x0CO06).
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In the same way and with the same fixed address, you can perform a block write to
change parameters defined in output I/O gateway.

Note: With this principle, parameters defined in the 1/0 gateway input definition may
be read by accessing ‘block read’ at specific address 3078. Parameters defined in
the 1/0 gateway output definition may be written to at the same ‘block write’ address,
3078. Example: assume the first parameter in the 1/0 gateway is defined as main.PV
and the first parameter in the output is defined as setpointprovider.local setpoint, then
it is possible to read a value of, for example, 900 and write a value of, for example,
50.0.

File Device Fieldbus Wiew Options ‘Window Help
B c & T qp x @&
Mew File  Open File Load Save Print Scan Add Remove
@ Graphical Wiring [EH Parameter Explorer [ Fieldbus I/O Gateway ﬁ Device Panel &J‘ \Watch/Recipe
ERLCREREST VSR & cpower.149-121-133-162-502-1D001 -EPower - Fieldbus /0 Gateway Editor [= |[8](X]
< | > Input Definition IVDutputDefinitiohri
Z2 Browse . | Name | "wired From
- = ‘6;‘ B} & InputDl Control. 1.b ain. P
A I0 & nputl? Control 2.Main. P
-] Instrument & Input3 Control 3.k ain, Py
#[20 Access & |nputD4 Cantrol 4.Main. Py
&2 Comms & Input0s [not wired)
&-E3 Control & |nputls (ot wired]
{23 Eventlog & nputd? (ot W!IBEI] Input01
@07 Faultdet # Inputls [t wired]
1s 3 Firin & |nputlg [hat wired) =23 Control A
+ gop - oy
& & Input1n [t wired) =21
- Modult - i =
5@ Network A Inputli {not w!red] : -] Setup
= : & Input12 [not wired) ! = Main
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& Inputld [hat wired) : @ sp T
& Input1s (ot wired) : 4] TransferPy
& InputlB [not wired] i <20 Transferspan
- |I= |
3 i -] Limit [
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i -] AlmDet ~
[[] Delete wire
[ Show Help l [ 0K ] [ Cancel
;ijer.1 49-121-133-162-502-1D007-EPon
Level 2 (Engineer) EPower v, 2,00

Figure 65 Assigning parameters
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ASCII American Standards Committee for Information Interchange. In normal usage this
refers to the character code defined by this committee for the exchange of
information between devices.

Baud The number of line signal variations per second. Used to indicate the rate at which
data are transmitted on a line.

Bus A common electrical network allowing devices, (computers, instruments) to
communicate with each other.

CRC Cyclic Redundancy Check. The CRC is an error check code and is two bytes, (16bits)

long calculated from the preceding message. From a comparison of the calculated
CRC and the received CRC the validity of the message can be determined.

Duplex (full duplex)

A communication channel capable of operating in both directions simultaneously.

EIA

Electrical Industries Association, the standards body that has defined electrical
requirements of communications systems such as EIA232, EIA422 and EIA485
(formally RS232, RS422, RS485).

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

Half duplex A communication channel capable of operating in both directions, but not

simultaneously.

Message frame

A message is made up of a number of characters sequenced so that the receiving
device can understand. This structure is called a message frame.

MSB

Most significant byte

LSB

Least significant byte

Non synchronous

A data channel in which no timing information is transferred between communicating
devices.

Parity A mechanism used for the detection of transmission errors when single characters
are being transmitted. A single binary digit known as the parity bit has a value of 0 or
1 depending on the number of '1's in a data message. This allows single bit error
detection in the receiver.

RTU Remote Terminal Unit. This refers to the code used for the exchange of information
between devices.

RX Receiver on a communication bus.

Simplex A communication channel capable of operating in one direction only.

Start bit A voltage level used to signal the start of a character transmission frame

Stop bit A voltage level used to signal the end of a character transmission frame

X Transmitter on a communication bus
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HEX-ASCII TABLE

00 NUL 2B + 56 \"
01 SOH 2C , 57 w
02 STX 2D - 58 X
03 ETX 2E . 59 Y
04 EOT 2F / 5A 4
05 ENQ 30 0 5B [
06 ACK 31 1 5C \
07 BEL 32 2 5D ]
08 BS 33 3 5E A
09 HT 34 4 5F -
0A LF 35 5 60

0B VT 36 6 61 a
0oC FF 37 7 62 b
0D CR 38 8 63 c
OE SO 39 9 64 d
OF SI 3A 65 e
10 DLE 3B ; 66 f
11 DC1(X-ON |3C < 67 g
12 DC2 3D = 68 h
13 DC3(X-OFF) | 3E > 69 I
14 DC4 3F ? 6A j
15 NAK 40 @ 6B k
16 SYN 41 A 6C I
17 ETB 42 B 6D m
18 CAN 43 C 6E n
19 EM 44 D 6F o]
1A SUB 45 E 70 p
1B ESC 46 F 71 q
1C FS 47 G 72 r
1D GS 48 H 73 s
1E RS 49 I 74 t
1F us 4A J 75 u
20 space AB K 76 %
21 ! 4C L 77 w
22 “ 4D M 78 X
23 £ 4E N 79 y
24 $ 4F O 7A z
25 % 50 P 7B {
26 & 51 Q 7C |
27 ‘ 52 R 7D }
28 ( 53 S 7E ~
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29 ) 54 T T7F DEL
2A * 55 u
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