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About this manual

This document, Technical Reference Manual for REF 54, provides a general
technical description of the feeder terminals REF 541, REF 543 and REF 545.(The
version H of the Technical Reference Manual complies with REF 54 feeder
terminals of the Release 2.0. For information about the changes and additians
included in REF 54 _revisionsof the Release 2.0 compared to earlier rel eases, please
refer to section “Revision History of REF 54 " on page 81.

For detailed information about the separate protection and other functions listed in
section 4.1.1., refer to the version 2.2 or later of the CD-ROMg“fechnical
Descriptions of Functions”.

Revision history of the manual

Version E/16.10.98:

- Protection and measurement function blocks added to section “Eunctions of the feeder terminal’

- Text added to section “Tecnical data of the measuring devices”

- Following sections added: Rated current, Storing of parameters and recorded data, Setting the rated
current for the protected unit, Glossary, Customer Feedback:

Version F/16.2.1999:

- Text modified in section “About this manual®

- Text added to the table in section “Standardfunctions”: INDRESET; Resetting of operation
indicators, latched output signals, registers,and wavefoemse disturbance recorder

- Section added: Revision History of REF54,_

- Section “Technical data”, tables “Signahoutputs” and “Power outputs”: Rated voltége system
voltage

- Section “Ordering Information” changed

- Section “Libraries” removed

- Section "Application” changed

- Text modified in section™“Technicalidata of the measuring devices”

Version G/30.06.1999;

- Text added/changed insections “Safety Information”, “Application”, “Configuration”, “Self-
supervision”, “Fault codes™ “Calculated analogue channels”, “Terminal connections”, “Service”
and “Software configuration”

- Index added

- Functions added tg section “Standard functions”

Version H/07.04»2000:

- Fuhetionsyadded to section “Functions of the feeder terminal”

- Sections “Power quality functions”, “General functions”, “Parameters and events”, “RTD/analogue
inputs’y “Analogue outputs”, “Communication parameters”, “Terminal diagram of the RTD/
analogue module” and “Release 2.0” added

“Jextadded/changed throughout the manual

4Terminal diagrams of REF 541, REF 543 and REF 545 modified

mindex updated

Version H/11.05.2000:

- Corrections—Fhree-phaserrent unbalance protection for shunt capacitor banks (CUB1Cap),
gas-densityressure monitoring (CMGAS1, CMGAS3), Figure 6.1.-1 on page 79
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1. Introduction Q '

11. General

The REF 54 feeder terminal is part of the PYRAMI D® substation aut@
system for Distribution Automation and extends the functionality and flexibility of
the concept further. Thisis possible due to the modern technology applied both in
hardware and software solutions. s

Increased performance is achieved by utilizing the multipro chitecture.
Digital signal processing combined with a powerful CP! uted 110
handling facilitates parallel operations and improvesr nse,times and accuracy.
The MMI including an LCD display with different vi%

the local use of the
REF 54 feeder terminal safe and easy. The MM instru e user how to proceed.

\ . — = =
: MARST = 1102 |
( Sen Mo P T

@Q].].] REF 54 feeder terminal

1.2. \ Hardware versions
The family of REF 54 feeder terminals contains severa hardware versions.

Depending on the number of 1/Os available, the product is called REF 541, REF 543
or REF 545, see tables below.

L 4

B Automation 7
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Table 1.2.-1 Hardware versions of REF 541

HW modules

Order number

REF541C_115AAAA

REF541C_115CAAA

REF541C_115AABA

REF541C_115CABA
REF541C_115AAAB
REF541C_115AABB
REF541A_118AAAA

REF541A_118CAAA

REF541A_118AABA

REF541A_118CABA

REF541A_118AAAB

REF541A_118AABB

Analogue interface

Sensor channels (current/ voltage)

Current trafo 1/5 A

N

N

N

Current trafo 0.2/1 A

=

=

=

=

Voltage trafo 100 V

I

o Rl I (e
o I (e

i
o Bl I (e
R

& LIbdloO

P N (o)
S

R I )

Main processor boards

CPU module

Power supply boards

Type 1: 80...265 Vdc/Vac

Type 1: 18...80 Vdc

Type 2: 80...265 Vdc/Vac

Type 2: 18...80 Vdc

Digital /0 boards

Type 1: threshold voltage 80 Vdc

Type 1: threshold voltage 18 Vdc

Type 2: threshold voltage 80 Vdc

Type 2: threshold voltage 18 Vdc

Analogue /O board

RTD/analogue module

Display boards

Graphic MMI display fixed

Graphic MMI display, external

Mechanic

1/2 encloSure

Digitalfinputs

Power outputs, single pole

Power outputs, double pole

Signal outputs (NO)

Signal outputs (NO/NC)

Supervised trip circuits

IRF outputs

RTD/analogue inputs

Analogue outputs

O O F»r| N g N O] O

Al O | N O M| O] O
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Table 1.2.-2 Hardware versions of REF 543

HW modules Order number

REF543A_129CAAA

REF543A_129AABA

REF543A_129CABA
REF543A_129AAAB

REF543F_127CAAA
REF543F_127AABA
REF543F_127CABA
REF543F_127AAAB
REF543F_127AABB
REF543A_129AAAA
REF543A_129AABB

REF543F_127AAAA

Analogue interface

Sensor channels (current/voltage)
Current trafo 1/5 A

Current trafo 0.2/1 A

Voltage trafo 100 V 4

N
N

=
=
[N

IS

SN
N Rl I (e
N Rl I (e
R
Sl I (e
Nl N o
A= b (O

5
I I (e

Main processor boards
CPU module RN SN
Power supply boards

Type 1: 80...265 Vdc/Vac 1 1 1,9 (1 1 11
Type 1: 18...80 Vdc 1 1 1 1
Type 2: 80...265 Vdc/Vac
Type 2: 18...80 Vdc
Digital /0 boards

Type 1: threshold voltage 80 Vdc |k 1 1|1 |1 1 1|1
Type 1: threshold voltage 18 Vdc 1 1 1 1
Type 2: threshold voltage 80 Vde™ )1 1 111 |1 1 1 |1
Type 2: threshold voltage 18 Vdc 1 1 1 1

Analogue I/O board
RTD/analogue module | | | | | | |1 |1 |1 |1 |1 |1
Display boards

Graphic MMI displaypfixed 1|1 |1 |1 111 |1 |1
Graphic MMI display, extérnal 1|1 1|1

Mechanic
1/2 eficlosure N R

Didital inputs 25 25

Powerloutputs, single pole

Power outputs, double pole

Signal outputs (NO)
Signal outputs (NO/NC)

Supervised trip circuits

IRF outputs

RTD/analogue inputs

O| O | N g N| ©f N
Al O | N Of N| ©f N

Analogue outputs

ABB Automation 9
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Table 1.2.-3 Hardware versions of REF 545

HW modules Order number
<< |<|({<|@|@
<|<|0|M0|<|D
| q€ (< | < | <[ <
(O (0|0 ||
DD | DD | MM
DD | O MmO M ™
IBNIDIDRIDRIDN!
Olo|lolo|lo|O
W W | Wi wWw|w|w
< (S| S| SS
W i Ww| Wi Ww|(wWw|w
| W S A W iy 1
W W|Ww|w|w|w
r || ||«

Analogue interface

Sensor channels (current/ voltage) 9 |9 9

Current trafo 1/5 A 4 14 |4 |4 |4 |4

Current trafo 0.2/1 A 111 |1 |12 (1 |1

Voltage trafo 100 V 4 |4 |4 (4 |4

Main processor boards

CPU module |1

Power supply boards

Type 1: 80...265 Vdc/Vac

Type 1: 18...80 Vdc

Type 2: 80...265 Vdc/Vac

Type 2: 18...80 Vdc

Digital /0 boards

Type 1: threshold voltage 80 Vdc

Type 1: threshold voltage 18 Vdc

Type 2: threshold voltage 80 Vdc

Type 2: threshold voltage 18 Vdc

Analogue /O board

RTD/analogue module

Display boards

Graphic MMI display,

Graphic MMI display;, exter

Mechanic

1/2 encloSur,

\Supervised trip circuits

IRF outputs

RTD/analogue inputs

Analogue outputs

O O r| N| 0o &

@ :
\}‘D
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2. Safety Information Q '

Dangerous voltages can occur on the connectors, even thou@
auxiliary voltage is disconnected

National and local electrical safety regulations must alwayshe
followed

The products contain components that are sensitive ectrostatic
discharge %
The frame of the device has to be caref

Only a competent electrician is allow carry out the electrical

©ee> > > P>

installation

Non-observance can r 'n@oersonal injury or substantial
property damage

Breaking the seali e rear panel of the device will result in
loss of warranty, function of the product is no longer
guaranteed

Loy

L 4

N
>
$

Q
o
&
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3. Instructions

3.1. Application O

The REF 54 feeder terminals are designed to be used for the protection, c@
measurement and supervision of medium voltage networks. They can be u
different kinds of switchgear including single busbar, double busbar and duplex
systems. The protection functions also support different types of networkssuch as
isolated neutral networks, resonant-earthed networks and partial %@the«d networks.

Control room connection I \

'RER 111 LON
star-coupler

Optical LON bus

h

m =
=
BE

B @ I

o]
A
(=[]

¥ Lemen

distprot

Fig. 3.1¢1 \Distributed protection and control system based on REF 54 feeder

X nals
Th@al ity available for REF 54 depends on the selected functionality level
e

(r tion “Ordering Information” on page 79) and is also tied to the hardware
c@aﬁon. The desired functions can be activated from a wide range of
on, control, measurement, power quality, condition monitoring, general and
munication functions within the scope of I/O connections, considering the total
load. Compared to the traditional use of separate products, the combination of

esired functions provides cost-effective solutions and, together with the relay
configuration (IEC 61131 standard), allows the REF 54 feeder terminals to be
easily adapted to different kinds of applications.

By means of the graphic MMI display, the control functions in the feeder terminal
indicate the status of disconnectors or circuit breakers locally. Further, the feeder
terminal allows status information from the circuit breakers and the disconnectors to
be transmitted to the remote control system. Controllable objects, such as CBs, can

R
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be opened and closed over the remote control system. Statusinformation and control
signalsaretransmitted over the serial bus. Local control isalso possibleviathe push:
buttons on the front panel of the feeder terminal.

The feeder terminal is designed to be used for the selective short-circuit and earth-
fault protection. The feeder protection type REF 54 _includes overcurrent andearth-
fault functions and is used for feeder short-circuit, time overcurrent and earth-fault
protection in solidly, resistant or resonant-earthed networks and in isolated neutral
networks. When desired, auto-reclosing is achieved by using the auto-reclose
function. Up to five successive auto-reclose cycles can be cagried out. For an
example application with basic functions, see Figure 3.1e:2 below,

< COIND:
COCB

0 —=

—

%
>

AR5Func

0 —1

MECU3A
I

MEVO3A
u

MEPE7

P
S, Q
E

() 3/ _ Cos q)
NOC3Low

7_| 31>

DEF2Low
lo lo>

) > :

Uo B

refex

Fig43.1.-2 Basic functions of the integrated feeder terminal REF 54_

[n"addition, REF 54 offers protection functions for alarge variety of applications,
€.g. frequency and voltage based protection, motor protection, thermal overload
protection and synchro-check/voltage check function.

The REF 54 terminal measures phase currents, phase-to-phase or phase-to-earth
voltages, neutral current, residua voltage, frequency and power factor. Active and
reactive power is calculated from measured currents and voltages. Energy can be
calculated on the basis of the measured power. The measured values can be
indicated locally and remotely as scaled primary values.

In addition to protection, measurement, control and condition monitoring functions,
the feeder terminals are provided with a large amount of PLC functions allowing
several automation and sequence logic functions needed for substation automation

13
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3.2,

3.3.

I4

to beintegrated into one unit. The data communication properties include SPA bus
or LON®! bus communication with higher-level equipment. Further, LON
communication, together with PLC functions, minimizes the need for hardwirifg
between the units.

Requirements

If the environmental conditions differ from those specified in section “Technical
data”, as to temperature and humidity, or if the atmosphere aroundthe feeder
terminal contains chemically active gases or dust, the terminakshould be visually
inspected in association with the secondary testing. The,visualjdnspection should
focus on:

* Signs of mechanical damage to the feeder terminal case and terminals

* Dust inside the feeder terminal cover or case; remoye carefully with compressed
air

* Signs of corrosion on terminals, on the case oriinside the feeder terminal

For information about the maintenance offfeeder terminals, refer to section
“Service” on page 78.

Feeder terminals are measuring, instruments and should be handled with
care and protected against,moisture and mechanical stress, especially
during transport.

Configuration

The REF 54 feedetenminals/are adapted to specific applications by using the
Relay Configuratiof Togl included in the CAP 505 tools. This tool is used for
configuring the basict€rminal, protection and logic function blocks, control and
measurement functiens,timers and other functional elements included in the logic
functions categery (kefer to section “Feeder terminal configuration” on page 21).

The MIMIC pieturegalarm texts and LED indicators are configured with the Relay
Mimic Editor, (refer to section “MIMIC configuration” on page 22).

The configuration of LON network is described in section “LON network
configuration” on page 24. If the application includes no horizontal communication,
networkyvariables are not needed and the section about LON network configuration
isfthusot relevant.

The configuration procedure starts by configuring the functions of protection,
control, condition monitoring, measurement and logics.

For more detailed information about the configuration, refer to the Configuration
Guideline and the tool-specific manuals (refer to section “References” on page 86).

1. LON isatrademark of Echelon Corporation registered in the United States and other
countries.

ABB Automation
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41.
41.1.

41.11.
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Technical Description

Functional description

Functions of the feeder terminal
The functions of the REF 54 feeder terminal are categorized as:

* protection functions

* measurement functions

» power quality functions
control functions

condition monitoring functions
communication functions
general functions

standard functions

The functions are further divided to three subsets that correspond to different
functionality levels (refer to sectiofyOrdering Information” on page 79).

Protection functions

Protection is one of the mostimportant functions of the REF 54_ feeder terminal.
The protection function blacks (e¥g. NOC3Low) are independent of each other and
have their own setting greupsydata recording, etc. The non-directional overcurrent
protection, for example, includes the three stages NOC3Low, NOC3High and
NOC3Inst, each withiindependent protection functions.

Either Rogowgki“€eils or conventional current transformers can be used for
protection functions Based on current measurement. Correspondingly, voltage
dividers or valtage transformers are used for protection functions based on voltage
measurement;,

The protectiofy function blocks are documented on the CD-ROM “Technical
Descriptions«0f Functions” (1IMRS750889-MCD).

Table'4.1.1.1.-1 Protection functions available for REF 54_

Function Description

AR5Func Auto-reclose function (5 shots)

CUB1Cap ? Current unbalance protection for shunt capacitor banks
CUB3Low Phase discontinuity protection

DEF2Low Directional earth-fault protection, low-set stage
DEF2High Directional earth-fault protection, high-set stage
DEF2Inst Directional earth-fault protection, instantaneous stage

DOC6Low 1) | Three-phase directional overcurrent protection, low-set stage

DOC6High 1) | Three-phase directional overcurrent protection, high-set stage

DOC6Inst D Three-phase directional overcurrent protection, instantaneous stage

Freq1stl D Underfrequency or overfrequency protection, stage 1
Freqist2 D Underfrequency or overfrequency protection, stage 2
Freq1st3 D Underfrequency or overfrequency protection, stage 3

15
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Table 4.1.1.1.-1 Protection functions available for REF 54 _

Function

Description

FreqlSt4 D

Underfrequency or overfrequency protection, stage 4

FreqlSts D

Underfrequency or overfrequency protection, stage 5

Inrush3

Three-phase transformer inrush and motor start-up current detector

MotStart 2

Three-phase start-up supervision for motors

NEF1Low

Non-directional earth-fault protection, low-set stage

NEF1High

Non-directional earth-fault protection, high-set stage

NEF1inst

Non-directional earth-fault protection, instantanegus stage

NOC3Low

Three-phase non-directional overcurrent protectionjlow-set'stage

NOC3High

Three-phase non-directional overcurrent protection; highsset stage

NOC3Inst

Three-phase non-directional overcurrent protegtiofl, inStantaneous stage

OL3Cap 2

Three-phase overload protection for shunt capaciterbanks

OV3Low

Three-phase overvoltage protection, low-Set stage

OV3High

Three-phase overvoltage protection, highsset stage

PSV3st1 2

Phase-sequence voltage protection;stage 1

PSV3st2 2

Phase-sequence voltage protection; stage 2

ROV1Low

Residual overvoltage protéction, low-set stage

ROV1High

Residual overvoltage protectionhigh-set stage

ROV1Inst

Residual overvoltage‘protegtion, instantaneous stage

scvestt Y

Synchro-check / voltage-check function, stage 1

scvesee Y

Synchro-check / voltage-eheck function, stage 2

ToL3Cab ¥

Three-phase thermalteverload protection for cables

TOL3Dev 2

Three-phase thepmalteverload protection for devices

UV3Low

Three phase undervoltage protection, low-set stage

UV3High

Three-phase undervoltage protection, high-set stage

1 These functions are onlypsupparted in the feeder terminal revisions of the Release 1.5 or later, refer to
section “Revision identificatien” on page 81.

2) These functions aré only‘supported in the feeder terminal revisions of the Release 2.0 or later, refer to
section “Revision idefitification” on page 81.

41.1.2. Measurement functions

The measurement function blocks are documented on the CD-ROM “Technical

Desgriptions of Functions” (LIMRS750889-MCD).

Table 4:1.1.2.-1 Measurement functions available for REF 54 _

Function

Description

MEAI1 2

General measurement 1 / analogue input on RTD/analogue module

MEAI2 2

General measurement 2 / analogue input on RTD/analogue module

MEAI3 2

General measurement 3 / analogue input on RTD/analogue module

MEAI4 2

General measurement 4 / analogue input on RTD/analogue module

MEAI5 2

General measurement 5 / analogue input on RTD/analogue module

MEAI6 2

General measurement 6 / analogue input on RTD/analogue module

MEAI7 2

General measurement 7 / analogue input on RTD/analogue module

MEAIS 2

General measurement 8 / analogue input on RTD/analogue module

MEAO1 2

Analogue output 1 on RTD/analogue module
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Function Description

MEAO2 2 Analogue output 2 on RTD/analogue module
MEAO3 2 Analogue output 3 on RTD/analogue module
MEAO4 2 Analogue output 4 on RTD/analogue module
MECU1A Neutral current measurement, stage A
MECU1B Neutral current measurement, stage B
MECU3A Three-phase current measurement, stage A
MECU3B 2 Three-phase current measurement, stage B
MEDREC16 V) |Transient disturbance recorder

MEFR1 System frequency measurement

MEPE7 Three-phase power and energy measurement
MEVO1A Residual voltage measurement, stage A
MEVO1B 2 Residual voltage measurement, stage'B
MEVO3A Three-phase voltage measurement, stage A
MEVO3B 2 Three-phase voltage measurement;stage B

1) These functions are only supported in the feederterminalrevisions of the Release 1.5 or later, refer to
section “Revision identification” on page 81,

2) These functions are only supported in the feederterminal revisions of the Release 2.0 or later, refer to
section “Revision identification” on pages81.

Power quality functions

The power quality function"blocks are documented on the CD-ROM “Technical
Descriptions of Functions’(1MRS750889-MCD).

Table 4.1.1.3.-1 Power quality functions available for REF 54 _

Function Deseription
PQCU3H D Current waveform distortion measurement
PQVO3H V) Voltage waveform distortion measurement

D These funéfions are only supported in the feeder terminal revisions of the Release 2.0 or later, refer to
section “Revisionidentification” on page 81.

Control functions

Theeontrol functions are used to indicate the status of switching devices, i.e. circuit
breakers and disconnectors, and to execute open and close commands for
controllable switching devices of the switchgear. Furthermore, control functions
provide on/off switching objects for control logic purposes and miscellaneous
objects for data monitoring, etc.

The control functions configured with the Relay Configuration Tool must be
associated with object status indicators that are part of the MMIC configuration
picture displayed on the MMI. The object status indicators are used to indicate the
status of switching devices viathe MIMIC picture and to control them locally. For
more information about the MIMIC configuration, refer to section “MIMIC
configuration” on page 22.
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The control function blocks are documented on the CD-ROM “Technical
Descriptions of Functions” (1IMRS750889-MCD).

Table 4.1.1.4.-1 Control functions available for REF 54 _

Function Description

COCB1 Circuit breaker 1 control with indication
COCB2 Circuit breaker 2 control with indication
COCBDIR Direct open for CBs via MMI

CO3DC1 Three-state disconnector (1) with indication
CO3DC2 Three-state disconnector (2) with indication
CoDC1 Disconnector 1 control with indication
CcoDC2 Disconnector 2 control with indication
COoDC3 Disconnector 3 control with indication
CcoDC4 Disconnector 4 control with indication
CODC5 Disconnector 5 control with indication
COIND1 Switching device 1 indication

COIND2 Switching device 2 indication

COIND3 Switching device 3 indication

COIND4 Switching device 4 indicatien

COIND5 Switching device 5 indication

COINDG6 Switching device 6 indieation

COIND7 Switching device 7 indication

COINDS8 Switching device 8 indigation
COLOCAT Logic-controlled centrol position selector
COPEC D Power factor controller

Coswi On/off switch'2

COsw2 On/offéswitch 2

Ccosw3 On/offlswitch 3

COosw4 On/offyswiteh 4

MMIALAR1 Alarm chapnel 1, LED indicator
MMIALAR2 Alarm channel 2, LED indicator
MMIALAR3 Alarmfchannel 3, LED indicator
MMIALAR4 Alarm channel 4, LED indicator
MMIALARS Alarm channel 5, LED indicator
MMIALARG Alarm channel 6, LED indicator
MMIARAR7 Alarm channel 7, LED indicator
MMIALARS Alarm channel 8, LED indicator
MMIDATAL MIMIC data monitoring point 1
MMIDATA2 MIMIC data monitoring point 2
MMIDATA3 MIMIC data monitoring point 3
MMIDATA4 MIMIC data monitoring point 4
MMIDATAS MIMIC data monitoring point 5

1) This function is only supported in the feeder terminal revisions of the Release 2.0 or later, refer to
section “Revision identification” on page 81.
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Condition monitoring functions

The condition monitoring function blocks are documented on the CD-ROM
“Technical Descriptions of Functions” (LIMRS750889-MCD).

Table 4.1.1.5.-1 Condition monitoring functions available for REF 54_

Function Description

CMBWEAR1 |Circuit-breaker electric wear 1

CMBWEAR2 Circuit-breaker electric wear 2

CMCuU3 Supervision function of the energizing current inpdt Cireuit
CMGAS1 Gas pressure monitoring

CMGAS3 Y Three-pole gas pressure monitoring

CMSCHED Scheduled maintenance

CMSPRC1 Spring charging control 1

CMTCS1 Trip circuit supervision 1

CMTCS2 Trip circuit supervision 2

CMTIME1 Operate time counter 1 for the operate time used (e.g. motors)
CMTIMEZ2 Operate time counter 2 for theseperate time used (e.g. motors)
CMTRAV1 Breaker travel time 1

CMVO3 Supervision function ofthe,energizing voltage input circuit

D This function is only supported in thed€eder terminal revisions of the Release 2.0 or later, refer to
section “Revision identification” on page81.

Communication

The REF 54 feeder termifiadyprovides the SPA and LON serial communication
protocols.

In acustomer-spetific feeder terminal configuration, special eventscan be generated
viaan EVENT230 event function. EVENT230 is documented on the CD-ROM
“Technical descriptions of Functions” (LMRS750889-MCD).

For more informatien about communication in the REF 54 _ feeder terminal, refer to
section “Serialleg@mmunication” on page 58.

General functions

The general function blocks are documented on the CD-ROM “Technical
Deseriptions of Functions” (LMRS750889-MCD).

Table 4.1.1.7.-1 General functions available for REF 54 _

Function Description

INDRESET Resetting of operation indicators, latched output signals, registers
and waveforms i.e. the disturbance recorder

MMIWAKE Activation of MMI backlight

SWGRP1 Switchgroup SWGRP1

SWGRP2 Switchgroup SWGRP2

SWGRP3 Switchgroup SWGRP3

SWGRP20 Switchgroup SWGRP20
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Standard functions

Standard functions are used for logics such as interlocking, alarming and control
sequencing. The use of logic functionsis not limited and the functions can be
interconnected with each other as well as with protection, measurement, power
quality, control, condition monitoring and general functions. In addition, the digitel
inputs and outputs as well as LON inputs and outputs can be connected to standard
functions by using the Relay Configuration Tool.

The standard function blocks are documented on the CD-ROM “Technical
descriptions of Functions” (LIMRS750889-MCD).

Table 4.1.1.8.-1 Standard functions available for REF 54.

Function Description

ABS Absolute value

ACOS Principal arc cosine

ADD Extensible adder

AND Extensible AND connection

ASIN Principal arc sine

ATAN Principal arc tangent,

BITGET Get one bit

BITSET Set one bit

BOOL_TO_* Type conversion, from BOOL to WORD / USINT / UINT / UDINT /
SINT / REAL /INJ. / DWORD / DINT / BYTE

BOOL2INT Type conversion fromBOOL inputs to INT output

BYTE_TO_* Type conyessioniftom BYTE to WORD / DWORD

COMH HystereSis comparator

Ccos Cosinein radians

CTD Down=counter

CTUD Up-dewn counter

CTuU Upscounter

DATE_TO_UDINT /Type conversion from DATE to UDINT

DINT_TO_* Type conversion from DINT to SINT / REAL / INT

DIV Divider

DWORD_T@_* Type conversion from DWORD to WORD / BYTE

EQ Extensible comparison to equal

EXP Natural exponential

EXPT Exponentiation

FUTRIG Falling edge detector

GE Extensible comparison to greater or equal

GT Extensible comparison to greater

INT_TO_* Type conversion from INT to REAL / DINT

INT2BOOL Type conversion from INT input to BOOL outputs

LE Extensible comparison to less or equal

LIMIT Limitation

LN Natural logarithm

LOG Logarithm base 10

LT Extensible comparison to less

MAX Extensible maximum

MIN Extensible minimum

MOD Modulo
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Table 4.1.1.8.-1 Standard functions available for REF 54 _

Function Description

MOVE Move

MUL Extensible multiplier

MUX Extensible multiplexer

NE Comparison to greater or less

NOT Complement

OR Extensible OR connection

R_TRIG Rising edge detector

REAL_TO_* Type conversion from REAL to USINT AUINTUDINT / SINT / INT /
DINT

ROL Rotate to left

ROR Rotate to right

RS Reset dominant bistable function bloek

RS D Reset dominant bistable functioniblock’with data input

SEL Binary selection

SHL Bit-shift to left

SHR Bit-shift to right

SIN Sine in radians

SINT_TO_* Type conversion fromiSINTto REAL / INT / DINT

SUB Subtractor

SQRT Square roet

SR Set dominantiistable function block

XOR Extensibfe\exclusive OR connection

TAN TangeAtiin radians

TIME_TO_* Type canversion from TIME to UDINT / TOD / REAL

TOD_TO_* Type conversion from TOD to UDINT / TIME / REAL

TOF Off-delay timer

TON On:delay timer

TP Rulse

TRUNC_* Truncation toward zero

UDINT_TQg* Type conversion from UDINT to USINT / UINT / REAL

UINT, TO Type conversion from UINT to USINT / UDINT / REAL / BOOL

USINE TO * Type conversion from USINT to UINT / UDINT / REAL

WORD_TO™* Type conversion from WORD to DWORD / BYTE

Configuration

Feeder terminal configuration

The Relay Configuration Tool is based on the IEC 61131-3 standard. The standard
defines the programming language used for configuration. The programmable
system of REF 54 feeder terminals alows the output contacts to be operated in
accordance with the state of the logic inputs and the outputs of the protection,
control, measurement and condition monitoring functions. The PLC functions (e.g.
interlocking and alarm logic) are programmed with Boolean functions, timers,
counters, comparators and flip-flops. The program iswritten in afunction block
diagram language by using the configuration software.
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After the configuration has been built and succesfully compiled, and the MIMIC
configuration has been designed, the project can be downl oaded to the relay with the

Relay Download Tool. The project can aso be uploaded from the feeder termi
with the same tool ..

For more information about the configuration and the Relay Configuration T ool
refer to the Configuration Guideline and the tool manuals (refer to section
“References” on page 86).

[H Ede Edt Object Layout Maske Qrime Window Help =18] x|
BEES aaa oy #e 5 aaa |
F|r| T O w3

g
o Troer i) e T T
Fig . 4.1.2.1.-1 E of a feeder terminal configuration with the Relay
0 ation Tool

MIMIC.co figuration

The co Nnctions configured with the Relay Configuration Tool must be
' with object status indicators that are part of the MIMIC configuration

ront panel, the alarm modes, and the interlocking LED texts.

? i e eight programmable LED indicators and the corresponding alarm texts on

MIMIC picture may include a single-line diagram, measured values with units,

\ree texts, etc. The object status indicators (open, closed, undefined) are drawn

2

according to the customer's requirements. Note that the operation of the objects
themselves is determined by means of the Relay Configuration Tool.

1. Thisfunction isonly supported in the feeder terminal revisions of the Release 2.0 or
later, refer to section “Revision identification” on page 81.
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IEEEEEERREn |

CBFP
TEST

[Z] SEEC_J02 - Mimic E ditor !EII!!
File Edit Format Options Help :

s

Ready l—’—
NMimie
Fig 4.1.2.2.-1 MIMIC configuration wi, ay Mimic Editor
The contents of the alarm view are igu ith the Relay Mimic Editor by

defining the ON and OFF state texts characters), see Figure 4.1.2.2.-2
below. For defining the corre LED colours refer to section “Alarm LED

indicators” on page 63. \

]| Alarm LED Texts
OFF State ‘ ON State o |
[l TCS Failure Ol e
Cancel
|Truck Undefined © O O
| BKR Undsfined © OO
| COMMS TEST e Ol e
| coe
| 00 ®
f | siell
| C0®
terlo {— Latched, blinking
TERLOCKED | TESTMODE — Latched, steady
Nenlatched, steady

@'ig. 4.1.2.2.-2 Alarm channel configuration

Interlocking LED texts can also be defined in the view illustrated above, but the
interlocking LED colours cannot be changed. For the operation of the interlocking
LED, refer to section “Interlocking” on page 65.

For more information about the use of the editor, refer to the Relay Mimic Editor
manual (refer to section “References” on page 86).

23



REF 54_

Feeder Terminal 1MRS 750527-MUM

Technical Reference Manual

41.2.3.

41.2.4.

41.3.

41.4.

24

LON network configuration

The LON Network Tool is used for binding network variables between RED 500
terminals. Typically, LON isused for transferring status data between the terminals
for interlocking sequences running in the units, see Figure 4.1.2.3.-1 bel owgand
Figure 4.1.13.6.-1 on page 60.

LON

hv_stateljw_state]
>1 Blocking

| RE_54_

LONcom
Fig. 4.1.2.3.-1 Communication betweemRED 500 terminals in station interlocking

For more information about the ‘Use"efithe tool, refer to the LNT 505 Operator’s
Manual (refer to section “References? on page 86).

Rated frequency

The rated frequency of the feeder terminal is set in association with configuration
via a dialogue box infthezRelay Configuration Tool. The set rated frequency cannot
be changed afterwardsévia the MMI or serial communication, but it can be read via
the global controlfparameter “Rated frequency” of the feeder terminal.

Parameters and events

The function’blocks’and I/O cards include a large number of parameters and events.
In addition, '‘general parameters and events are provided, e.g. parameters for control
and communication as well as events for testing and self-supervision.

The'flnctien block specific parameters are listed in each function block description.
Moreovegpall parameters and events for REF 54_ are listed in the parameter and
event lists. The function block descriptions as well as the parameter and event lists
are included on the CD-ROM “Technical Descriptions of Functions” (refer to
section “References” on page 86).

Parameterization

To ensure that a protection function block protects the feeder in the desired manner,
the default values of parameters are to be checked and properly set before taking the
function block into use.

The parameters can be set either locally over the MMI or externally via the serial
communication.
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Local parameterization

When the parameters are set locally viathe MMI, the setting parameters canse
chosen from the hierarchical menu structure. The desired language for parameter
description can a so be selected. Detailed information about setting and smavigation
is found in the RE_ 54_ Operator’'s Manual (1IMRS750500-MUM).

External parameterization

The Relay Setting Tool is used for parameterizing and setting the REF 54 feeder
terminals externally. The parameters can be set off-linefon@¥PC and downloaded to
the feeder terminal over a communication port. The menu,siructure of the setting
tool, including views relating to parameterization apehsettings, is the same as the
menu structure of the feeder terminal. The use ofithe tgel is instructed in the RED
Relay Tool Operator’'s Manual (refer to section “Referénces” on page 86).

[F) SEEC_J02 - Relay Setting Tool I |
File View Transfers Options Help

‘ EEIEIE B EIET = ‘

Protection lib. Icontrol lib. |Measurementslib |Eun!igulalio

NEF1High | NEF1LOW | NocaHioh | NDC3Lo

(19)ctualset. | [20] Setting groupl |(21] Seting group2 dset.  |[23inputdeta | 24]0upudata |

Description DB Name New Value Range

‘ Operate mode FO315041 [Defintetime 3] ‘
‘ Start current FO315042 [1.05 %ln (0.10... 5.00) ‘
‘ Dperate time FO315043 [0.05 s (0.05... 300.00) |

|0.05 (0.05...1.00)

N
P
—

Uigi4.1.4.2.-1 Main dialogue box of the Relay Setting Tool

|REFS43 |Upload done: 00-00-00 00:00:00

Storing of parameters and recorded data

When parameter values are changed, the new values take effect immediately.
However, the new parameter values as well as the recorded data are saved in a non
volatile memory only after they have been stored via the parameter “Store” in the
menu Configuration/General (refer also to the Operator’'s Manual 1IMRS 750500-
MUM) or via the relay tools.

Provided the storing was completed successfully, the information stored in the non-
volatile memory is preserved in the memory also in case of a power interruption.
During the storing procedure, it is not possible to reset the feeder terminal via the
parameter “Software reset” or to load a new project.
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When the values for the measuring devices (refer to section “Technical

A data of the measuring devices” on page 31) are changed via the MMI or
the Relay Setting Tool, the new values take effect only after they“have
been stored via the parameter “Store” and the feeder terminaljhas been
reset via the parameter “Software reset” in the menu Configuration/
General.

Auxiliary voltage

For its operation the REF 54_ terminal, including the extermal display module,
requires a secured auxiliary voltage supply. The feedexterminal’s internal power
supply module forms the voltages required by the feederterminal electronics. The
power supply module is a galvanically isolated (flyback-type) DC/DC converter. A
green protection LED indicator on the front panel is lit when the power supply
module is in operation.

The main unit and the external display medule must each be provided
! with separate power supply from.@ comgon source.

The feeder terminal is provided with a 48%hour capacitor back-up prot%dﬁam
enables the internal clock to keep time in gase of an auxiliary power failure.

Power supply versions

There are two basic versions ofpower. supply modules available for the REF 54
feeder terminals: type PS1/_and type PS/2_. The module PS1/_is used in REF 541
and REF 543 terminals. The madule PS2/_is intended for the REF 545 terminal.
Both modules are available in'two versions: the output voltages are identical, but
input voltages are different.

When REF 54 _ is delivered with a fixed display module, the input voltage range of
the power supply'module is marked on the front panel of the feeder terminal. When
the feeder terminal isprovided with an external display module, the input voltage of
the display modulg isunarked on the front panel of the module and the input voltage
of the main unit iSymarked on the side of the unit.

The externahdisplay module is only available together with a main unit equipped
with thefPS%/240 power supply module.

Thepowensupply version is specified by the first letter in the order number of REF
S54g%(refer’to section “Ordering Information” on page 79). The voltage range of the
digital inputs is tied to the selected power supply. If a power supply version with the
higher rated input voltage is selected, the feeder terminals will be delivered with
digital inputs that also have the higher rated input voltage.

1. Thisfunction isonly supported in the feeder terminal revisions of the Release 2.0 or
later, refer to section “Revision identification” on page 81.
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The auxiliary voltages of power supply modules and the corresponding rated inpt
voltages of digital inputs are:

Power supply module

Rated input voltage
of power supply

Rated input voltage
of digital inputs

PS1/240 & PS2/240 110/120/220/240 V ac 110/125/220 V dc

or 110/125/220 V dc
PS1/48 & PS2/48 24/48/60 V dc 24/48/60/110/125/220 V dc
External display module |110/120/220/240 V ac

or 110/125/220 V dc

For further technical data of the power supply, refer to Table 4.241.-2 on page 66.

Low auxiliary voltage indication

The REF 54_ feeder termina is provided with alow auxiliary voltage indication
feature. The power supply moduleissues an internal“alasm signal when adrop in the
power supply voltageis detected (A CFail, active |ow). The alarm signal is activated
if the power supply voltage fals about 10%.below the lowest rated dc input voltage
of the power supply module, see the tablebelow;

Rated input voltage Low indication level
PS_/240

« Rated input voltage 110/125/ 220\ dc 99 Vdc

< Rated input voltage 110/120/220/ 240W/’ac 88V ac

PS /48

« Rated input voltage 24/48/60,/ de 21.6Vdc

Theindication of alowjauxiliary voltage (ACFail) isavailablein the feeder terminal
configuration envitenment and can be connected to any signal output of the REF
54 . The auxiliary,voltage indication in the feeder terminal configuration is as
follows:

REF 5414P31 4 ACFail
REF 543} PS1_4_ACFail
RER,545; PS2_4_ACFail

Overtemperature indication

The REF 54 feeder terminal includes an internal temperature supervision function.
The power supply module issues an internal alarm signal when overtemperature has
been detected inside the terminal enclosure. The alarm signal will be activated once
the temperature inside the terminal enclosure increasesto +78°C (+75...+83° C).
Overtemperatureindication isavailablein the feeder terminal configuration and can
be connected to any signal output of the terminal. The overtemperature indication
input in the feeder terminal configuration is as follows:

REF 541: PS1_4 TempAlarm
REF 543: PS1_4 TempAlarm
REF 545: PS2_4 TempAlarm
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The feeder terminal measures the analogue signals needed for protection,
measuring, etc. via sensors or galvanically separated matching transformers. The
REF 54 feeder terminals are provided with the following matching transfopmers:

* 9 matching transformers: CT1, CT2, CT3, CT4, CT5, VT1, VT2, VT8, Vil4

In addition to conventional matching transformers, current sensors and voltage
dividers developed by ABB can be used in REF 54 feeder terminals. The feeder
terminal has 9 sensor inp&tsﬁ\ current sensor (Rogowski coily#or a voltage divider

can be connected to each sensor input. The feeder tesminals@llows the user to
configure each sensor input for the type of sensor to be used. Furthermore, the feeder
terminal is provided with general measurement via senser. inputs. This allows e.g.
temperature monitoring, provided a temperature sensar with a voltage transducer
output is available.

The third letter in the four-letter extension of theyordemhumber specifies whether the
feeder terminal is to be equipped with conventional matching transformers or with

matching transformers and sensor inputs«Refer to section “Ordering Information”

on page 79).

REF541C_115AA_AICA_A/AA_B

REF541A_118AA_A /CA_A /AANB

REF543F_127AA_A/CA_ATAA B

REF543A_129AA A /CA_AYAA™B

* REF545C_133AA_A /CA#A /AA B

The matching transformers @nd sensor inputs of the feeder terminal are designed so
as to allow either sénsors or matching transformers to be used on the measuring
channels 2...5 and 7%40. Should a matching transformer be used on a channel, no
sensor is allowed toybe ised on the same channel or vice versa. On channel 1 only
sensors can begised ahd on channel 6 only a matching transformer.

1. Feeder terminal revisions of releases prior to the Release 2.0 are provided with 8
sensor channels.
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beow). Then erof channels used depends on the feeder terminal configuration
and thekind of ing'transformersor sensor inputs used. Furthermore, thefeeder
terminal inc irtual analogue channels (refer to section “Calculated analogue

channels”

e channel is separately configured with the Relay Confguration Tool.
asuring unit for each analogue channel and the type of signal to be
are to be configured.
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Table 4.1.6.-1 Physical analogue channels of the feeder terminals

Measuring units

Ch |Current Voltage Transformer |Rogovski coil/- |Voltage General Signal type (selectabl
Transformer (CT)|(VT) sensor (RS) divider (VD) measure- |alternatives)
No. ment
1 RS type 1...10 | VD type Gen.meas. | Not in use,
1..10 1.3 L1, 1o, sy S
IL1b, lL2b, IL3b,

2 |Current RStype 1..10 |VDtype |G
Transformer CT1 1..10 1. ILPEY
(I,=1A/5A) IL1b, IL2b, ILab,

3 |[Current lo: lob:
Transformer CT2 U, Uy, Ug,
(Ih=1A5A) Uip, Uzp, Uz,

4 |Current Ue
Transformer CT3 GE1, GE2, GE3
(I5=1 A5 A)

5 Current
Transformer CT4
(I5=1 A5 A)

6 Current Not in use,
Transformer CT5 L1, 1o, sy
(I:=0.2 A/1 A) ILap, 12, Iiab,

lo, lob
7 Voltage Transform .10 VD type Gen.meas. |Not in use,
VT1 (U,=100V/110 1..10 1.3 L1, 1o, s,
IL1b, IL2b, IL3b,
8 Uiz, Uzz, Uz,
U12p, Uzap: Usip,
U12cv
9 U, Uy, Us,
Uip: Uzp: Usps
User
Uo: Uobs

10 GEL1, GE2, GE3

after the signal type are used to distinguish between signals of the
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Setting the rated values for the protected unit

A separate scaling factor can be set for each analogue channel. The factors epable
differences between the ratings of the protected unit and those of the measuring
device (CTs, VTsetc.) The setting value 1.00 means that the rated valugsef the
protected unit is exactly the same as that of the measuring device.

When scaling factors are used, it should be noted that they affect the operation
accuracy of the terminal. The accuracies stated in the description of each function
block (CD-ROM “Technical Descriptions of Functions”) only apply with the default
values of the scaling factors. For example, a high factor afféets the operation of
sensitive protection functions such as the directionalearth-fault protection.

The scaling factor is calculated channel by channel asyfollows:

Scaling factor =g / Inp, Wwhere

lhmd Rated primary current of thesmeasuring device (A)
Inp Rated primary current of the,protécted unit connected to the channel

Example:

Rated primary current of currentirafo = 500 A: .4 =500 A
Rated current of the protected.init = 250 A: -, # 250 A
Scaling factor for current chapnels: 500 A/ 250 A=2.00

The scaling factonis not used for general measurement signals
connegtedyto thefanalogue channel.

The scaling factors for the analogue channels can be set via the MMI of the feeder
terminal or withithe Relay Setting Tool. The MMI path for the scaling factors is:
Main Menu/'Configuration/ Protected unit/ Ch 1: scaling, Ch 2: scaling...

Technical data of the measuring devices

When the feeder terminal is configured, the technical data of the measuring devices
is'set in'separate dialogue boxes in the Relay Configuration Tool. The set values will
affectthe measurements carried out by the feeder terminal.

Rewsstoring the values listed below, refer to section “Storing of parameters and
fecorded data” on page 25.
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Values to be set for a current transformer:

* rated primary current (0...6000 A) of the primary current transformer
* rated secondary current (5 A, 2 A, 1 A, 0,2 A) of the primary current transfarmer

* rated current (5 A, 1 A, 0,2 A) of the current measuring input (= rated current of
the matching transformer of the feeder terminal)

» amplitude correction factor (0.9000...1.1000) of the primary current transformer
at rated current

* correction parameter for the phase displacement error ofghe primary current
transformer at rated current (-5.00°...0.00°)

» amplitude correction factor of the primary current transfommer at a signal level of
1% of the rated current (0.9000...1.1000)

* correction parameter for the phase displacementierrogof the primary current
transformer at a signal level of 1% of the ratedycurrent (-10.00°...0.00°)

Values to be set for a voltage transformer:

* rated voltage of voltage input (same as the seecondary rated voltage of the primary
voltage transformer connected to the voltage,input, 100 V, 110 V, 115V, 120 V)
rated voltage of primary voltage transfermer (O...4401kV)

amplitude correction factor of thesprimary voltage transformer voltage at rated
voltage (0.9000...1.1000)

correction parameter for the@primary transformer phase displacement error at
rated voltage (-2.00°... 2.00%)

Values to be set for a current/sensor (Rogowski coil):

» secondary rated yoltage of'the current sensor used at the preset primary rated
current (0...30Q,mV)

 primary rated current of the current sensor used (0...6000 A)

» amplitude correction factor of the current sensor used at rated current
(0.9000...1,000)

* corregtion parameter for the phase displacement error of the current sensor
(-1.0000%, 1700002

Values to'be set for a voltage divider:
» division'ratio of the voltage divider primary and secondary voltage (0...20000)

sy[ated value of primary phase-to-phase voltage (0...449 kV)

¢ amplitude correction factor of the voltage divider (0.9000...1.1000)

+ correction parameter for the phase displacement error of the voltage divider
(-1.0000°...1.0000%)

=

For the Release 1.0, the voltage range is 0...150 kV.

2. Only included in the feeder terminal revisions of the Release 2.0 or later, refer to
section “Revision identification” on page 81. Note that this parameter can only be
set via the MMI or the Relay Setting Tool.

3. Forthe Release 1.0, the voltage range is 0...150 kV.
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Values to be set for general measurement:!

» amplitude correction factor of general measurement

(-10000.00000...10000.00000)

* correction parameter for the offset correction of general measurément

(-10000.00000...10000.00000)

The measurement values stated by the manufacturer of the measuring device are
used for calculating the correction parameters and factors accordijpg to the following

formulas:

Current transformers

Amplitude error at current |,

(e = error in per cent)

Amplitude error at current 0.01 x I,

(e = error in per cent)

Phase displacement error at current |,

(e = error in degrees)

Phase displacement error at current 0.0 X4,
(e = error in degrees)

Voltage transformers

Amplitude error at voltage U,

(e = error in per cent)

Phase displacement errofat voltage U,
(e = error in degrees)

Rogowski coil

Amplitudeterror at the whole measuring range
(e = exronjin per cent)

PhaSe,displacement error at the whole measuring
range (e%s error in degrees)

Voltage divider

Amplitude error at the whole measuring range
(e = error in per cent)

Phase displacement error at the whole measuring
range (e = error in degrees)

Amplitade cerrection factor 1
=L/ (1+e/00)

Amplitude correction factor 2
= 1 /p1+ e/100)

Phase displacement error 1 = - e

Phase displacement error 2 = - e

Amplitude correction factor
=1/(1+¢e/100)

Phase displacement error = - e

Amplitude correction factor
=1/(1+¢e/100)

Phase displacement error = - e

Amplitude correction factor
=1/(1+¢e/100)

Phase displacement error = - e

4. Only included in the feeder terminal revisions of the Release 2.0 or later, refer to

section “Revision identification” on page 81. Note that this parameter can only be
set via the MMI or the Relay Setting Tool.

1. Only included in the feeder terminal revisions of the Release 2.0 or later, refer to
section “Revision identification” on page 81.
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4.1.6.3. Calculated analogue channels

The REF 54 feeder terminal includes virtual channelsto obtain neutral current and
residual voltage when sensors are used. Current sensors and voltage dividers are
connected to the feeder terminal via coaxial cables and therefore aresidual
connection of phase currents or an open-delta connection of phase voltages.cannot
be made. Both the amplitude and the phase angle are calculated for the virtua
channels.

Though primarily meant to be used with sensors, the calculated anal ogue channels
can aso be used with conventional current and voltage transformers!

The neutral current | is numerically derived from the three phase Ctrrents:

los = =(I 1 +1 5+ 1 3) - Minusin front of the parenthesis mgansithat the default
direction of neutral current is assumed to be from the lipetathe busbar, while the
normal power flow isfrom the busbar to the line.

When sensitive earth-fault protection ismeeded, core balance

A transformers are not recommended t@ be replaced with the numerically
derived sum of phase currents. Nommallyy,an earth-fault setting below
10% of the rated value requires thegisevef a core balance transformer.

Theresidual voltage U is numerically derived from the three phase voltages:
Uys = (Up +U,+Uy) = 3. Uggis usediimstead,,of the open-delta connection when
voltage dividers are used to measure phase-to-phase voltages.

If only onevirtual channel is used, theighannel will be numbered as 11. If both
calculations are used, the | o channel will be given the number 11 and the Ugg
channel the number 12.

4.1.7. Digital inputs

The REF 541, REFS43"and REF 545 feeder terminals differ from each other
regarding the number ofydigital inputs available.

The digital inputs of the REF 54_ feeder terminals are voltage-controlled and
optically isoléted. £or technical data of the digital inputs, refer to Table 4.2.1.-3 on

page 66:
The parametersfor input filtering, input inversion and pulse counters (see sections

bel owi), canibe set in the Configuration menu under each 1/O card (e.g.
Configuration/BIO1/Input filtering).

Theevents and parameters of 1/O cards areincluded in the event and parameter lists
on the CD-ROM *“Technical Descriptions of Functions” (refer to section
“References” on page 86).
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Table 4.1.7.-1 Digital inputs available for REF 54 _

REF 541 REF 543 REF 545
Inputs PS1_4 Bi1Y PS1_4 Bi1Y B|01_5_B|< ,
PS1_4 BI2 Y PS1_4 BI2 Y BIO1_5_BI2
PS1 4 BI3 Y PS1 4 BI3 Y BIO1_5_BI3
BIO1_5 BI1 BIO1_5 BI1 BIOL 5 BIX
BIO1 5 BI2 BIO1 5 BI2
BIO1_5 BI3 BIO1_5 BI3
BIO1 5 _Bl4 BIO1 5 Bl4
BIO1_5 BIS BIO1_5 BIS
BIO1_5 BI6 BIO1_5 BI6
BIO1_5 BI7 BIO1_5 BI7 BIO1 5 BI1o Y
BIO1_5 BI8 BIO1 5 BI11 Y
BIO1_5 BI9 V) BIO1 5 _BI12 Y
BIO1 5 Bl10 Y BIO1_6 BI1
BIO1_5 BI11 D 3 BIO1_6_BI2
BIO1_5 BI12 D 5 Bl12 D BIO1 6_BI3
BIO1_6_Bl4
7 BIO1_6_BI5
BIO2_7_BI3 BIO1_6_BI6
BIO2_7 Bl4 BIO1_6_BI7
BIO2_7 BI5 BIO1_6_BI8
BIO2_7_BI6 BIO1 6 BI9 Y
BIO2_7_BI7 BIO1_6_BI10 1)
BIO2_7_BI8 BIO1 6 BI11 D
BIO2_7_BI9 V) BIO1_6_BI12 Y
' BIO2 7 BI10 Y BIO2_7_BI1
C) BIO2_7 BI2
¢ BIO2_7 BI3
\ BIO2_7 Bl4
\ BIO2_7_BI5
BIO2_7 BI6
BIO2_7 BI7
BIO2_7 BI8
BIO2_7 BI9
\ BIO2_7_BI10
% Digital inputs / |15 25 34
total
) These digital inputs can be programmed as either digital inputs or pulse counters, refer to section

“Pulse counters” on page 37.
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Filter time of a digital input

The filter time eliminates debounces and short disturbances on a digital input. The.
filter timeisset for each digital input of the REF 54_ feeder terminal. The operation
of input filtering isillustrated bel ow.

., o [t
Input | | | \
[}
] 1 I : ] :
S S R — A S
I
I
Filtered Input ! i
I T
! Filter Time 1 ! Filter Time |
< 2K >

dipo
Fig 4.1.7.1.-1 Filtering of a digital input

In the figure above, the input signal js namedIhput’, the filter timer ‘Filter Time’

and the filtered input signal ‘Filtered Input’.“At the beginning, the input signal is at
high state, the short low state isdilteredyand no input status change is detected. The
low state starting from the timg ¢xéeedSthe filter time, which means that the

change in the input status is deteeted and the time tag attached to the input change is
to- The high state starting froqis detécted and the time tags attached.

Each digital input has a filter time parameter “Input # filter”, where # is the number
of the digital input of the module in question (e.g. Input 1 filter).

Parameter Values Default
Input # filter 1....65835'ms 5ms

Inversion lof a'digital input

The par@meter “Input # invert” can be used to invert a digital input:

Controlvoltage Input # invert Status of digital input
No 0 FALSE (0)
Yes 0 TRUE (1)
No 1 TRUE (1)
Yes 1 FALSE (0)

When the digital input is inverted, the status of the input is TRUE (1) when no
control voltage is applied to its terminals. Accordingly, the input status is FALSE
(0) when a control voltage is applied to the terminals of the digital input.

Parameter Values Default

Input # invert 0 (not inverted) 0

1 (inverted)
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Pulse counters

Some specific digital inputs (refer to section “Digital inputs” on page 34)ofthe,REF
54_ feeder terminal can be programmed either as digital inputs or as pulsejcounters.
This programming is done via the parameter “Input # mode” (in this"parameter as
well as in others mentioned below, # denotes the input number).

When an input operates as a digital input, no counting is done but the pulse counter
value remains at the present value.

When an input operates as a pulse counter, the positivesinput transitions (0 -> 1) of
a filtered input are counted and the counter value of‘Input #/counter” increases in

the range 0... 2147483647. The pulse counters are updated with a period of 500 ms.
The frequency range of a digital input parameterizéd t@,operate as a pulse counter is

Filtered | '

I
]

Counter '

dipo_b

Fig. 4.1.7.3.-1 Principle of pulse counter function

The parameter “Input #préset™can be used to give a counter the start value.The start
value is loaded intesthe’counter by:

 writing the desiredsstart value to the parameter “Input # preset”,

* writing the value Ito the parameter “Counter trigger”. Then all the updated

values of thegInput # preset” parameters are copied to the corresponding “Input #
counter” parameters.

Writing thie valu€ 2 to the “Counter trigger” parameter copies all the “Input # preset”

values,tothe corresponding “Input # counter” parameters. Writing the value O clears
all the counters.

Parameter Values Default
Input\# preset 0..... 2147483647 0
lapdt # mode 1 = digital input 1
2 = counter
Counter trigger 0 = clear all counters
1 = load updated Input # preset values
2 =load all Input # preset values
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Oscillation suppression

Oscillation suppression is used to reduce the load from the system when, for some
unrecognized reason, adigital input starts oscillating. A digital input is regarded as
oscillating if the number of valid status changes (= number of events after fijtering)
during 1 second is greater than the set value “Input osc. level” (Oscillation level).
During oscillation, the digital input is blocked (status is invalid) and an‘évent is
generated. The state of the input will not change when it is blocked, i.e. its state
depends on the condition before blocking.

The digital input is regarded as non-oscillating if the number ofWalid status changes
during 1 second is less than the set value of “Input osc. level”’ minus the set value of
“Input osc. hyst.” (Oscillation hysteresis). Note that themescillation hysteresis must
be set lower than the oscillation level to enable the inpyt tovbe restored from
oscillation. When the input returns to a non-oscillating State, the digital input is
deblocked (status is valid) and an event is genetated:

Parameter Values Default
Input osc. level 2..50 events/s 50 eventsls
Input osc. hyst. 2..50 events/s 20 events/s

Unlike most parameters fordigital I/0 cards, the parameters “Input osc.
A level” and “Input osc.“hySt,can be found in the menu Configuration/
General.

Attributes of a digital input,for feeder terminal configuration

The validity of the digital inpyt (imvalidity), the status of the input (value), the time
tag for the status change (time) and the counter value of the input can be issued for
each digital input by,the attributes BI#1V, Bl#, Bl#Time and BlI#Count, where #
denotes the number ofithe input. These attributes are available in the feeder terminal
configuration and,cambe used for different purposes.

The example belgw shows how the attributes of the digital input 1 (PS1_4 BI1 on
PS1 modulg) of the'feeder terminal REF 541 are named for the configuration:

PSS, 4%BI11V; digital input invalidity

PS1 4 BI1; digital input value

PS1y 4 BIl1Time; time tag

PS1 4 BT1Count; counter value
Invalidity (BI#IV)

When a digital input oscillates, the invalidity attribute IV changes to TRUE (1) and

the input is blocked. The digital input is regarded as being blocked and oscillating if
the number of status changes per second exceeds the set “Input osc. level” value
(events/s).

When a digital input does not oscillate, the invalidity attribute IV changes to FALSE
(0) and the input becomes operative. The digital input is regarded as being operative
and non-oscillating if the number of status changes per second is less than the set
“Input osc. level” value minus the set “Input osc. hyst.” value (events/s).
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Value (BI#)

Depending on the status of the digital input, the digital input value is TRUE (&),0r
FALSE (0). The BI# value changes on the rising or falling edge of the input. To
prevent undesired status changes of the digital input due to switch deboupeingpete.,
the change of the attribute value is delayed by the filter time.

The counter attribute of adigital input isnot updated when the input is programmed
asanormal digital input.

Time (BI#Time)

Each change (rising or falling edge) detected in the statuswef adigital input istime-

tagged at an accuracy of £1 ms. The time tag represents,the moment (time) of the
latest input change of the value attribute. The timelis/natrecorded until the filtering
time of the status change has elapsed, which means,that the filtering time does not
affect the time tag value.

Count (BI#Count)
The count attribute indicates the number, of{positive input transitions of a filtered
input.
4.1.8. Digital outputs
The outputs of the REF 54, feederterminal are categorized as follows:

HSPO High-speed pawer ottput, double-pole contact, preferred for tripping
purposes anerfor-eircuit breaker and disconnector control

PO Power outputs either single-pole or double-pole contact, preferred for
circuit'breakemand disconnector control
SO Signakoutput, either NO (Normally Open) or NO/NC (Normally Open/

Normallya€losed) contact

The events and parameters of I/0 cards are included in the event and parameter lists
on the CD;ROM fTechnical Descriptions of Functions” (refer to section
“References”®n page 86).

For ipformmation about terminal connections for the outputs, refer to terminal
diagrams (beginning on page 71), where all the outputs are included with relay
conpector terminals.

Fortechnical data of the outputs, see Table 4.2.1.-6 on page 67.
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Table 4.1.8.-1 Digital outputs

total

REF 541 REF 543 REF 545
Outputs PS1_4_HSPO1Y |PS1_4_HSPO1Y |PS2_4_HSPO1 v
PS1 4 HSPO21 |PS1 4 HSPO21 |Ps2 4 HsSPO2D
PS1_4_HSPO3 PS1_4_HSPO3 PS2_4_HSPO3
PS1_4_HSPO4 PS1_4_HSPO4 PS2_4_HSPO4
PS1_4_HSPO5 PS1_4_HSPO5 PS2_4_HSPE
PS1_4_SO1 PS1_4_SO1 PS2_4
BIO1_5_SO1 BIO1_5_SO1
BIO1_5_SO2 BIO1_5_S02
BIO1_5_SO3 BIO1_5_SO3
BIO1_5_SO4 BIO1_5_SO4
BIO1_5_SO5 BIO1_5_SO5
BIO1_5_SO6 BIO1_5_S06 5
BIO2_7_PO1 BIO1_5_SO5
101_5_S06
BIO2 BIO1_6_SO1
BIO1_6_SO2
BIO1_6_SO3
BIO1_6_SO4
BIO1_6_SO5
BIO1_6_S06
BIO2_7_PO1
BIO2_7_PO2
BIO2_7_PO3
BIO2_7_PO4
BIO2_7_PO5
BIO2_7_PO6
Qutputs / 12 % 18 26

D Trip Cir&l'\mn function included
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4.1.8.1. High-speed double-pole power outputs (HSPO) Q '

The high-speed power outputs PS1 4 HSPOL1 ... PS1 4 HSPOS5 and Q

PS2_4 HSPOL1...PS2_4 HSPO7 can be connected as double-pol e outputsw

object to be controlled (e.g. acircuit breaker) is electrically connected

two relay contacts, see the figure below. The high-speed double-pole power output
is recommended to be used for tripping purposes.

When TCSis used (see Table 4.1.8.-1 on page 40), the outryts are
connected as shown in Figure 4.1.11.-1 on page 5

>

e.g.
PS1_4 HSPOL...
PS1_4_HSPO5

chcoil

Fig 4.1.8.1.-1 High-speed % e power outputs (HSPO)

The high-speed power ou 4 HSPO1 ... PS1 4 HSPO5 and
PS2_4 HSPOL1..PS2_4 % can a'so be connected as single-pole power
outputs where the to ontrolled (e.g. acircuit breaker) is electrically
connected in seri the two relay contacts, see the figure below.

doubpole

® Fig 4.1.8.1.-2 High-speed single-pole power outputs (HSPO)
4
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4.1.8.2. Single-pole power outputs (PO) and a high-speed single-pole
power output (HSPO)

The single-pole power outputs BIO2_7_PO1 and BIO2_7_PO2 aswell asthe @
speed single-pole power output PS2_4 HSPOS are outputs where the obj

controlled is connected in series with two heavy-duty output relay contacti%e
figure below. These outputs can be used for tripping purposesand for circuit breaker
and disconnector control.

e.g.
BIO2_7_PO1,
BIO2_7_PO2

the high-speed sin wer output PS2 4 HSPOS
4.1.8.3. Double-pole power outpt@

Thedouble-pole power outp 7 PO3...BIO2_7_PO6 areoutputswherethe
object to be controlled (e.g. % breaker) is electrically connected between the
two relay contacts, ig elow. These outputs can be used for tripping
purposes and for ci er and disconnector control.

PO3conn
\Zlg. 4.1.8.3.-1 Double-pole power outputs (PO)
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If the power outputs BIO2_7 PO3... BIO2 7 PO6 are used as single-pole outputs,
the object to be controlled (e.g. acircuit breaker) is electrically connected in

with the two relay contacts to provide sufficient current breaking capacity,

figure below.

ST |

eg. ——
BIO2_7_PO3...
BIO2_7_PO6

Fig. 4.1.8.3.-2 Single-pole power output.
4.1.8.4. Signal outputs (SO) @

The signaling relay outputs (B

they cannot be used for contralli
are either Normally Open or
NC), seethefigure below. T
signalling purposes.

are not heavy-duty outputs and thus

. acircuit breaker. Available relay contacts
pen/Normally Closed type (NO or NO/

uts can be used for alarming and other

ig.)4.1.8.4.-1 Signal outputs (SO)
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RTD/analogue inputs

The REF 541 and REF 543 feeder terminal's equipped with an RTD/ana ogue
module (RTD1) have eight general purpose analogue inputs for DC measurement.
The RTD/analogue inputs are galvanically isolated from the feeder terminalgpower
supply and enclosure. However, the inputs share a common ground.

For technical data of the RTD/anal ogue inputs, refer to Table 4.2.1.-4 on page 67.

REF 541/REF 543 + RTD1

RTD/analogue inputs RTD1_6_Al1
RTD1_6_AI2
RTD1_6_AI3
RTD1_6_Al4
RTD1_6_AI5
RTD1_6_AIl6
RTD1_6_AIl7
RTD1_6_AI8

The parameters for the RTD/analogue inputs argincluded in the parameter lists on
the CD-ROM “Technical Descriptionsief Functions” (refer to section “References”
on page 86).

Selection of input signal type

The general purpose RTD/analoguéefinputs accept voltage-, current- or resistance-
type signals. The inputs areseonfigured for a particular type of input signal by means
of the channel-specific “Input' mede” parameters that can be found in the menu
Configuration/RTDUInput #4Fhe default value is “Off” which means that the
channel is not sampledéat all, and the IN+, IN- and SHUNT terminals are at high
impedance state’

Parameter Values Default
Input mode. 0 = Off Off

1 = Voltage

2 = Current

3 = Resistance 2w Y
4 = Resistance 3W 2

5 = Temperature 2W 1)

6 = Temperature 3W 2)

1) Two-wire measurement
2) Three-wire measurement

Selection of input signal range

For each measuring mode, a separate parameter is provided for choosing between
the available measurement ranges. These channel-specific parameters, which can be
found in the menu Configuration/RTD1/Input #, are named “Voltage range”,

“Current range”, “Resistance range” and “Temperature range”. All range
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parameters can be set but only one is used. The value of the “Input mode”
determines which range parameter is used. The “Temperature range” pa

defines the sensor type to be used, e.g. PT100.

Parameter

Values

Default

Voltage range

o
N
©
i
<

0.1V

1
No|= o

=

o

<

I
o
<

Current range

QI W|N(FR|IO|O[A|R|W[N|F
1}
'
[N
o
[y
o
<

1
Blo|er|ee

=

o

3

>

Resistance range

Temperature

...150 °C

Pt100 -45..150 °C

Pt100 -45...600 °C

2 =Pt250 -45...150 °C

3 = Pt250 -45...600 °C

range
L 2 \< ’

4 = Pt1000 -45...150 °C

5 = Pt1000 -45...600 °C

6 = Ni100 -45...150 °C

7 = Nil100 -45...250 °C

8 = Ni120 -45...150 °C

9 = Ni120 -45...250 °C

10 = Ni250 -45...150 °C

11 = Ni250 -45..250 °C

12 = Ni1000 -45...150 °C

13 = Ni1000 -45...250 °C

14 = Cul0 -45...150 °C

eter
ter also

C)O

45



REF 54_

Feeder Terminal 1MRS 750527-MUM

Technical Reference Manual

4.1.9.3.

4.1.94.

4.1.9.5.

46

Transducer supervision

The measuring signal level of each transducer is constantly supervised. If the
measured signal falls more than 4% below or rises more than 4% over the specified
input signal range of a particular channel, the transducer or the transducer wiring'is
considered to be faulty and the channel-specific invalid signal isimmediately
activated. Theinvalid signal is deactivated as soon asthe transducer signal iswithin
the valid range.

When necessary, the valid measuring range may be narrower than the default

-4..104% of the selected measuring range. A narrower range can besdefined by

means of the parameters “Input high limit” and “Input lowglimit’sthat can be found
in the menu Configuration/RTD1/Input # .

Parameter Values Default
Input low limit -4...104 % -4 %
Input high limit -4...104 % 104 %

When an input is configured for resistance @r temperature measurement, the internal
excitation current generator forces a‘curent®pulse through the measuring circuit
when the input is sampled. If the aetual'eurrent level does not match the programmed
level due to too high impedance imghe €ircuit, the invalid signal is immediately
activated. The invalid signal is_deactivated as soon as the circuit resistance is low
enough.

Signal filtering

Short disturbances#on an input are eliminated by signal filtering. The filter time,
which defines thg stepfresponse time, is set for each transducer input of the feeder
terminal by the “Filter time” parameters in the menu Configuration/RTD1/Input # .
The filtering algefithm'is a so-called median filter which shows no reaction to
interference spikes hut levels out directly on permanent changes.

Parameter. Values Default

Filter time 0=04s 5s
1=1s
2=2s
3=3s
4=4s

5=65s

Input scaling/linearization'

The user can scale each RTD/analogue input linearly or non-linearly by constructing
a separate linearization curve for each input. The name implies the typical use, i.e.
the linearization of not directly supported non-linear sensors. The curve consists of
at least two (for linear scaling) and up to ten points, where the x-axis of the curve is
0 to 1000 per mille of the range selected for the input and the y-axis is the scaled

1. Not supported yet in Release 2.0

ABB Automation



1MRS 750527-MUM

Feeder Terminal REF 54 _

4.1.9.6.

B Automation

i

£

5
[}
E i)
5 C

Technical Reference Manual

absolute value of the input. The linearization curves can be enabled and disabl '
with the “Linear. curve” parameters in the menu Configuration/RTD1/In . The
curve is constructed and downloaded to the feeder terminal by using cial tool
in the relay toolbox.

Parameter Values Default O

Linear. curve 0 = Disabled Disabled

1 = Enabled
When the linearization curve is enabled, the “Input high limit” and “Input low limit”
parameters affect the scaled range instead of the r ted by the parameters.
The range of the scaled input is defined as the ran en the smallest y-axis

value and the largest y-axis value.

Transducer connections

The RTD/analogue inputs may be connec rge variety of different
measuring transducer types, both standardized¥and customer-specified types.
e

Three connection screws have been fes for each channel. Further, one
connection screw (analogue gro en reserved per every two channels.
Two earth terminals (see figure be ocated to the left of the connectors, are
reserved for connecting the ive sheaths of the transducer input cables. The

cable sheath is generally earthe one end of the cable only.
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Current transducers

When acurrent transducer is connected to the RTD/analogueinput, the SHUNT and
IN+ terminals are linked together as are the GND and IN- terminals. The incol @
current signal is connected to the IN+ terminal and the outgoing current signc =
IN- terminal.

! 4

:' SHUNT—— G
1 mA
| 1
Sensor g I =
Transducer !
< amplifier : N
DIFF
0
GND

\

currtran.CN

Fig. 4.1.9.6.-2 Principle diagram e eonnection of current transducers
Voltage transducers

When a voltage transducer is connected'to the RTD/analogue input, the GND and

IN- terminals are linked tog incoming voltage signal is connected to the
IN+ terminal and the return signal lead to the IN- terminal.

mA

.IN+ |
l
1N -
DIFF

@4. 1.9.6.-3 Principle diagram for the connection of voltage transducers

*) The GND terminalsare galvanically isolated from the supply and enclosure of the
feeder terminal, but they are all connected to each other, i.e. they share the same
potential. When several inputs are connected to single-ended signal sources that
share acommon ground, ground loops result if the connection GND <-> IN- isdone

¢ on every input. In thissituation, the connection GND <-> IN- isdone on only one of
the concerned RTD/ana ogue inputs.

oSHUNT— ’/—G
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Resistance sensors

The resistance sensors may be connected to the RTD/analogue input accordingyto
either the three-wire or the two-wire connection principle. With the three-
measuring principle, the wire resistance is automatically compensated. Theresistor,
or RTD sensor, is connected across the IN+ and IN- inputs, and the - si@e

resistor/RTD sensor is connected to the GND input. The leads connected elN+

and GND inputs must be of the same type.

G

mA

[ DIFF

resist3w.CN!

Fig 4.1.9.6.-4 Principle dia e three-wire connection
With the two-wire connecti rincipe, the IN- and GND terminals are linked

together. Theresistor isc across the IN+ and IN- inputs.

Resistor sensor

% ¢SHUNT—— ’/_ G
Resi en

‘IN +
AN >
DIFF
\ GND

ig. 4.1.9.6.-5 Principle diagram of the two-wire connection

resist2w.CN!

%
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4.1.9.7. Attributes of an RTD/analogue input for feeder terminal
configuration

The value and the status (validity) of theinput can beissued for each RTD/anal ogue
input by the attributes Al# (REAL type) and Al#V (BOOL type), where # gdénotes
the number of the input. These attributes are available in the feeder termina
configuration and can be used for different purposes.

Value (AT#)

The Al# value represents the filtered absolute value of the physied input with the
unit according to the selected measuring mode, i.e. V, mA,Q oreC.

Invalidity (AI#IV)

The Al#lV attribute represents the invalidity status of the thput. The attribute is set

to FALSE whenthevalue (Al#) isvalid, and to TRUE whenthevalueisinvalid. The

input isinvalid when one or more of the following conditions are true: the measured

value is outside the defined limits (see the parameters “Input high limit” and “Input
low limit”), an open-loop condition is detectedyonly possible on resistance and
temperature measuring modes) or the cgntinuous recalibration of the module has
failed. The value (Al#) is not locked@hen thelinvalid attribute is set to TRUE, i.e.
the invalid value is available for inspection.

4.1.9.8. RTD/analogue input configuration example

The RTD/analogue inputs arelsupperted in the Relay Configuration Tool by the
general measurement functionblocks MEAI1...MEAI8. As an example, to monitor
temperature using a PT100 sensor, the measured value of the RTD/analogue input
is connected to the fuhction bloCk by connecting the value attribute RTD1 6 Allto
the RawAl input offthe ftinction block. The output HighAlarm is used to activate a
relay contact when the.temperature exceeds a preset limit. The measured
temperature is displayed’on the MIMIC view of the MMI by the connected
MMIDATAZ1 functionyblock. To avoid unnecessary activation of the relay contact

in case of a fault/the corresponding invalid attribute of the RTD/analogue input
RTD1_6_AI1lV is connected to the IV input of the function block.

MMIDAT AL 1
MMID AT A1
ME 211 _1
EAR TRUE —— ORM
— SvysAl easlut DATA
RTD1_6_AIM — Rawl Higharning |—
RTD1_G_AIY — IV HighAlarm —8I1C2_F_P o1
+— RESET Lo arning |—e
Lowvwtlarm e
ERFE |-+

Fig. 4.1.9.8.-1 RTD/analogue input configuration example
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Self-supervision

Each input sampleisvalidated beforeit isfed into the filter algorithm. The samples
arevalidated by measuring an internally set reference voltage immediately after the
inputs are sampled. If the measured offset voltage deviates from the set yalue mere
than 1.5% of the measuring range, the sample isdiscarded. If the fault €ontinues
longer than for the set filter time, the invalid attributes of all inputs are set t6'TRUE
to indicate a hardware fault. Should the measurement succeed later, the invalid
attributes are reset to FALSE. This prevents most sudden hardware faults from
affecting the measured value before the invalid attribute is set™T o ensure that the
specified measurement accuracy is met, a more thoroughitestiof the hardware is
performed by the continuous recalibration procedure whichwill"Catch errors that
degrade the measurement accuracy.

Calibration

The RTD/analogue module is calibrated at thefagtory#To be able to maintain the
specified accuracy in spite of aging and varying temperature, the card also includes
specia hardware to allow self-recalibrationmen thefield. This recalibration
procedure runs continuously, even when homeasurements are activated, to ensure
that the card is always optimally califrated.“hsthe recalibration procedure fails, the
reason is a hardware failure. In this case the.card’s measurement accuracy is no
longer obtained, and theinvaliditytattributes of all inputsare set to TRUE. However,
the card continues updating the measured input values, and if theinvalidity attributes
are not used in the feeder tergiinal Genfiguration, the situation could go unnoticed.
Should the recalibration sueceethlater, the invalidity attributes return to normal
operation.
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RTD temperature vs. resistance

For the resistance values of temperature sensors at specified temperatures, see table

below.
TEMP C°|Platinum Nickel Copper
TCR 0.00385 TCR 0.00618 TCR
0.00427
Pt100 (Pt250 |[Pt1000 |Ni100 |[Ni120 |Ni250 |Ni1000 [Cu10
-40.0 84.27 210.675 [842.7 79.1 94.92 197.75 £79% 7.490
-30.0 88.22 220.55 [882.2 84.1 100.92 (210.25y, |84k -
-20.0 92.16 230.4 921.6 89.3 107.16 |228.254, 1893 8.263
-10.0 96.09 240.225 [960.9 94.6 113.52 42365 946 -
0.0 100.00 (250 1000 100.0 120 250 1000 9.035
10.0 103.90 ([259.75 |[1039 105.6 126.72%, 264 1056 -
20.0 107.79 |269.475 [1077.9 |111.2 13344 (278 1112 9.807
30.0 111.67 |279.175 |1116.7 |117.1 140.52 (292.75 |1171 -
40.0 115.54 (288.85 |[1155.4 |1230 147.6 307.5 1230 10.580
50.0 119.40 [298.5 1194 129.1 154,92 (322,75 |1291 -
60.0 123.24 |308.1 1232.4% 11353 162.36 [338.25 |1353 11.352
70.0 127.07 |317.675 [127@:¥ |141.7 170.04 |(354.25 |1417 -
80.0 130.89 (327.225 (13089 148.3 177.96 |[370.75 |1483 12.124
90.0 134.70 |336475%, (1347 154.9 185.88 |[387.25 |1549 -
100.0 138.50 (346,254 (1385 161.8 19416 |404.5 1618 12.897
120.0 146.06 [365.15%,(1460.6 |176.0 211.2 440 1760 13.669
140.0 153.58 #1388.95 [1535.8 |190.9 229.08 |477.25 |1909 14.442
150.0 - - - 198.6 238.32 |496.5 1986 -
160.0 161.04 [402.6 1610.4 |206.6 24792 |516.5 2066 15.217
180.0 16846 (421.15 [1684.6 |223.2 267.84 |558 2232 -
200.0 2%5.84 [439.6 1758.4 |240.7 288.84 |601.75 |2407 -
220.0 = - - 259.2 311.04 |648 2592 -
240:0 - - - 278.9 334.68 |697.25 |2789 -
2500 194.07 |485.175 [1940.7 |289.2 347.04 |723 2892 -
300.0 212.02 |530.05 |2120.2 |- - - - -
350.0 229.67 |574.175 |2296.7 |- - - - -
400.0 247.04 |617.6 24704 |- - - - -
450.0 264.11 |660.275 |2641.1 |- - - - -
500.0 280.90 |702.25 |2809 - - - - -
550.0 297.39 |743.475 |2973.9 |- - - - -
600.0 313.59 |783.975 |3135.9 |- - - - -
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Analogue outputs

The REF541 and REF543 feeder terminal s equi pped with an RTD/anal ogue medule
have four general purpose 0...20 mA analogue current outputs. All outputs are
galvanically isolated from the supply and enclosure of the feeder terminalsandfrem
each other.

For technical data of the analogue outputs, refer to Table 4.2.1.-7 on page 68.

REF541/REF543 + RTD1
Analogue outputs |RTD1_6_AO1
RTD1_6_AO2
RTD1_6_AO3
RTD1_6_AO4

The parameters and events for the anal ogue outputs arejincluded in the event and
parameter lists on the CD-ROM *“Technical Deseriptions of Functions” (refer to
section “References” on page 86).

Selection of analogue output range

The outputs can be set to two different eufrent ranges with the “Output range”
parameters in the menu Configuration/RTD1/Output # .

Parameter Values Default
Output range 0=0...200mA 0...20 mA
1 = 4m20 mA

Attributes of an,analogue output for feeder terminal
configuration

The status (Value)and the validity of the output can be issued for each analogue
output by the attpbutes AO# (REAL type) and AO#IV (BOOL type), where #
dengtesthe number of the output. These attributes are available in the feeder
termipal, configuration and can be used for different purposes.

ValieyAO#)

Fhe value written to AO# is transferred to a current signal at the output. The output
response time is85 ms, consisting of the software delay and the rise time of the
analogue output, counted from the moment when the value attribute is updated in the
configuration program.

Invalidity (AO#IV)

The AO#IV attribute represents the invalidity status of the output. The attribute is
set to FALSE when the value (AO#) is valid, i.e. an equal amount of current is
flowing through the output, and to TRUE when the value is invalid, i.e. the current
at the output is different from the value of AO#. When the AO#IV attribute is TRUE,
this indicates one of two situations: either the current loop connected to the output
is broken or the value attribute is written with a value outside the range defined by
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the “Output range” parameter. The transition of the AO#IV state may also gefnerate
an event. Event generation is controlled by the “Event mask” parameter foundhin the

menu Configuration/RTD1

The output behaviour when the value attribute is outside the definedJimitsuis’as

follows:
Output range Value of AO# Output current Invalidity attribute AO#IV
0..20 mA >20 20 mA TRUE
0..20 0..20 mA FALSE
<0 0 mA TRUE
4..20 mA >20 20 mA TRUE
4...20 4..20 mA FALSE
<4 0 mA TRUE

Note that the output is also forced to 0 mA on th&4..20°mA range when the value is
below the low limit. This behavior can be usede,indicate a fault to the receiver.

Analogue output configuration example

The analogue outputs are supported'in the Relay Configuration Tool by the
MEAO1...MEAO4 analogue output functien blocks. As an example, to display the
measured value of neutral current @myan analogue gauge, the neutral current
measurement block MECU1Alisiconnected to MEAQO1, which in turn is connected
to the RTD1_6_AO1 global vartable.'he output invalid signal RTD1_6_AO1lV is
connected to the MMIALAR1 function block to achieve a visual indication of a
fault. The MEAO# functionfbloeks’contain the parameters necessary for scaling the
measured value to fitsthe Selected output range. The MEAO# function blocks also
limit the output change frequency to achieve a tolerable system load.

MECUTA_1 ME A2 _1
WMECU1A MWE A2
la— la IaME AS IM ouT T _G_AD1
+— FESET Highvarning —e

HighAlarm —e

ERR

i

MMLALART _1
MM ALAR

RETD1_G6_AclvY— OM AnLARM

— ACH

Fig. 4.1.10.3.-1 Analogue output configuration example
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4.1.11. Trip circuit supervision

Thetrip circuit supervision inputs TCS1 and TCS2 in the REF 54 feeder tetminal
consist of two functional units:

* a constant-current generator including the necessary hardware€lements
* a software-based functional unit for signalling

The functional units are based on the CMTCS1 and CMTCS?2 function blocks
included in the condition monitoring category.

The supervision of the trip circuit is based on the constanis€urrent injection
principle. If the resistance of the trip circuit exceeds a‘gertai@'limit, for instance due
to bad contact or oxidation, or if the contact has welded,the voltage over the
supervised contact falls below 20 V ac/dc (15...20V¥) and‘the supervision function of
the trip circuit is activated. If the fault persists, the,trip/Circuit supervision alarm
signal ALARM is obtained once the preset delay time of the function block
CMTCS_ elapses.

The input/output circuits are galvanically iselated from each other. The constant-
current generator forces a 1.5 mA measuring current through the circuit-breaker trip
circuit. The constant current genérator iS connected over the trip contact of the
feeder terminal circuit. The currentigenerator for the TCS1 is connected to the
terminals X4.1/12-13 and the‘etmrentgenerator for the TCS2 to the terminals X4.1/
17-18 of the REF 54 _ feedérterminal.

Under no-fault conditions, the voltage over the contact of the constant current
generator must be aboveg,20%, ac/dc.

Mathematically, operating condition can be expressed as:
U.— (Rhg,, = Rhig #R.) O . = 20Vac/dc

where

» U. = operating voltage over the supervised trip circuit

* |, measuring current through the trip circuit, approximately 1.5 mA
(0.99%,1.72 mA)
“W\Rhep= external shunt resistor value

**R= internal shunt resistor value, Ok

».Rg= trip coil resistance value
The resistor RR; must be so calculated that the trip circuit supervision current
through the resistor is low enough not to influence the trip coil of the circuit breaker.

On the other hand, the voltage drop over the resistgy Rlust be low enough not
to jeopardize the operating condition presented in the formula above.
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Circuit Supervision 1 input PS1_4 TCS1
p Circuit Supervision 2 input PS1_4 TCS2

The following values are recommended for the resistor Rhg; in Figure 4.1.11.-1
below:

Operating voltage Uc Shunt resistor Rhg, O
48 V dc 1.2kQ, 5 W ( ’

60 V dc 5.6 kQ,5W

110V dc 22kQ,5W
220V dc 33kQ,5wW ¢

TCSfunc

Fig 4.1.11.-1 OM rinciple of the trip circuit supervision (TCS) function

Configuring @ circuit supervision CMTCS_
The Relay i ion Tool can be used to connect the trip circuit supervision
input stéth to the function blocks CMTCS1 and CMTCS2. The

configuréati the blocking signal is user-specific and can only be defined in the
inal configuration. The trip circuit supervision inputsin the feeder

ter iguration are as follows:
T@d TCS2 inputsin REF 541 and REF 543:

TCS1 and TCS2 inputs in REF 545:

Trip Circuit Supervision 1 input PS2_4_TCS1
Trip Circuit Supervision 2 input PS2_4_TCS2

For more information about the trip circuit supervision function, refer to the
Technical Descriptions of Functions for CMTCS1 and CMTCS2 (1IMRS750889-
MCD).
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Self-supervision (IRF)

The REF 54 _feeder terminal is provided with an extensive self-supervision systen
The self-supervision system handles run-time fault situations and informs the user
of faults viathe MMI and LON/SPA communication. See also Table 4.2¢4r-12:00

page 70.

Fault indication

The self-supervision signal output operates on the closed circuit principle. Under
normal conditions the output relay is energized and the contact gap 3-5 is closed.
Should the auxiliary power supply fail or an internal faultibe deteeted, the contact
gap 3-5is opened.

Normal condition | Faultieondition |

IRFoutput

Fig 4.1.12.1.-1 Self-supérvisiomoutput (IRF)

When afault has lseen detected, the green Ready indicator starts blinking, a fault
indication text js displayed on the MMI and an event E57 is generated over serial
communication. The fault indication text on the MMI consists of two rows as shown
below:

|
SELE SUPERVISION|,

SNIERNAL FAULT* |7

Fault indication has the highest priority on the MMI and cannot be overrun by any
other MM indication. Thefault indication text isdisplayed until cleared by pressing
the C button for 2 seconds. Then the green READY indicator still remains blinking.

If the internal fault disappears the fault indication text remains on the display unless
it has been cleared, but the green READY indicator stops blinking. In addition, an
event E56 is generated over the serial communication.

Fault codes

When aninternal fault appearsin REF 54 _, the self-supervision system generates an
IRF code that indicates the type of the fault. The fault code can be read from the
feeder terminal main menu Status/General/IRF code. The code indicates the first
internal fault detected by the self-supervision system.
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Do not reset the feeder terminal before reading the IRF code. The code
/ \ should be noted in the servicereport (refer to page 92) when overhaul is
ordered.

The following table gives an overview of the fault origin.

Codes Explanation

0-> Faults related to a module of the feeder terminal, e.g. the MIMIC
card, BIO card or RTD/analogue module

3000 -> Faults related to the parameter database

6000 -> Faults related to the analogue measurement inpits

7000 -> Software faults

15000 -> Faults related to testing

Serial communication

The feeder terminal has two serial communicationgeertspefe on the front panel and
the other on the rear panel.

The standard ABB optical connector (RS-232 comnection) on the front panel is
intended for the connection of a PC for@enfigdring the feeder terminal with the
CAP 50 _toals. The front interface uses the'SPA bus protocol.

The 9-pin D-type subminiature connector(RS-485 connection) on the rear panel
connects the feeder terminal to thedistribution automation system viathe SPA bus
or the LON bus. The fibre-optic,interfage module type RER 103 is used to connect
the feeder terminal to the fibre-optie.communication bus. The module RER 103
supports both SPA bus and KONbus communication.

LON/SPA bus communication on the rear connector X3.3

The feeder terminal®supports both SPA bus protocol and LON bus communication.
The bus communieatiormgrotocol for the rear interface RS-485 (connector X3.3) is
selected via the “Pratecol 3” setting parameter in the menu Communication/
General.

Front panel'optical RS-232 connection for a PC

Thexoptical connector on the front panel isolates the PC galvanically from the feeder
terminak, The front connector for the PC is standardized for ABB relay products and
requires a specific opto-cable (ABB art. No 1IMKC950001-1). The cable is
connected to the serial RS-232 port of the PC. The other communication parameters
forthe rear RS-485 interface are also set in the Communication menu of the REF
b4¢ feeder terminal.

Communication parameters

The SPA bus protocol uses an asynchronous serial communication protocol (1 start
bit, 7 data bits + even parity, 1 stop bit) with adjustable data transfer rate; Baud rate
(default 9.6 kbps) and SPA address (slave number).

The SPA communication parameters are the same for communication via the front
optical RS-232 and the rear RS-485 connectors. The SPA address is the same also
for transparent SPA communication on the LON.
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Adjustable LON serial communication parameters are Subnet number, Node
number and Bit rate.

The SPA address and the Subnet/Node number on the LON are used for identifying
the device from the protocol point of view and they are independent of eaeh Other.

For more information, see Table 4.2.1.-11 on page 69.

Parallel communication support

When SPA is used, the rear side communication is not stoppedwhen the front
connector is “active”. This enables e.g. uploading the distlirbance records without
affecting the communication to upper level.

Moreover, if LON is selected as a communication/protoeol and the front connector
s “active”, transparent SPA write commands are, notinhibited via the LON bus.

System structure

The system very often resembles the system in‘the figure below. The protection,
control or alarm functions are implemgnted by using REF 54_ feeder terminals,
SPACOM units or other SPA busidevices (devices connected to the system via the
SPA bus). Generator or motor feeders are protected and controlled with REM 54 _
machine terminals. LON devi€es,made by other manufacturers or other ABB
companies may be used foryvariaus DI, Al and DO functions. MicroSCADA is used
for remote control.

PCLTA card and
RER 107 inside PC

RER 111 LON

SFIBER connection
cards

Router card in
RER 1+T-ON RER 111 LON
star— upler star-coupler

i,
"y,
'u
'u

Electrical LON
network

1y,
ty,
",
J

m‘l""ﬁ

E =

XX uﬁ XX u

S B8
RE_ 54_ terminals SPA bus modules connected DI, Al and DO modules
connected via RER 103 over LON/SPA-gateways “LonMark devices”

fibre-optic adapters
lonsys

Fig. 4.1.13.5.-1 Example of a LON-based substation automation system

1. Parallel communication isrestricted in releases prior to Release 2.0, refer to section
“Release 2.0" on page 83.
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In the system described in the figure above, communication is usually arranged as
shown in the table below.

Data type REF <-> MicroSCADA REF, LSG and @
LONMARK™ 2 1 )
devices to eac r

Events and alarms sliding window protocol -

Control commands transparent SPA bus messages |- @

Status of breakers and sliding window protocol

isolators

Analogue measurement sliding window protocol

values

Other DI, Al data sliding window protocol

Other DO, AO data transparent SPA bus messa

Parameter data transparent SPA bus messages |-

SPA file transfer data transparent SPA bus -

(e.g. the disturbance records)

a. LonMAark isatrademark of Echelon Corp:

4.1.13.6. LON inputs and outputs viaa L

The REF 54 feeder terminal off
outputs on the LON bus. Theinp
network variable (NV type 83 =

freely programmable LON inputs and
utputs use the LonMark™ Standard

ate) for sending and receiving process
data. The LON inputs and outputsare accessiblein the feeder terminal configuration
and can be freely used for different types of datatransfer between REF 54 feeder
terminals and other deviges that are able to communicate using the network variable
of type SNV T _state

.
Select/Execute .
.
:
LON T
i 4 \ A Yy v
nv16| [n: nv}s nv16| [nv16| nvi6 nv16| | nv16| nv}s
1 Blocking >1 Blocking % Blocking
Open L Open L_ Open
Inter- enable Inter- enable Inter- enable
locking locking locking
Close lose Close
enable | - enable 1 | enable
[ open [ open [ ope
o Il o /o l e RO Vo l - Reserve
[— [— [——————
RE_54_ RE_54_ RE_54_

lonlog

Fig. 4.1.13.6.-1 Principle of connecting LON inputs and outputs to logic functions
L 4 of the feeder terminal
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The SNVT_state can be used to communicate the state of a set of 1 to 16 Boolean
values. Each bit indicates the state of the Boolean value with, for example, the
following interpretations:

0 1

off on
inactive active
disabled enabled
low high
false true
normal alarm

The value field showsthe current value of the digital ThputS'or outputs at the time of
reporting, or the latest value reported from the congerned device.

The SNVT_state can be used to transfer the state ofyd to 16 digital inputs, or to set
the state of 1 to 16 output bits or digital set-points.

4.1.14. Display panel (MMI)

The feeder terminal is provided with eftheria fixed display or an external display

module. The external display module requires a separate voltage supply from a

common source with the maimunit(refer to section “Auxiliary voltage” on page 26).
For more information about the rated input voltages, refer to Table 4.2.1.-2 on
page 66. A special cables(1MRS120511.001) delivered with the feeder terminal is
needed for communication Between the terminal and the external display panel.

» graphical LCDddisplay, with the resolution 128 x 160 pixels, consisting of 19
rows divided inte iwo windows

* main window (2Z rows) providing detailed information on MIMIC, objects,
events, measusements, control alarms and parameters of the terminal

* assisting,window (2 rows) for terminal-dependent protection indications and
alarms; and{for general help messages

« threétpush#buttons for object control

« eight freely programmable alarm LEDs with different colours and modes
according to the configuration (off, green, yellow, red, steady, blinking)

» LED indicator for control test and interlocking
sithree protection LED indicators

* MMI push-button section with four arrow buttons and buttons for clear [C] and
enter [E]

* optically isolated serial communication port

 backlight and contrast control

« freely programmable button [F]

« button for remote/local control (Control position button [R\L])
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Graphical
LCD display

Main window

Assisting window

Programmable LEDs Object control buttons:

B— Close
Control test & fe)
Interlocking LED  ~_| /; Sglzgt
—/

L— Control position button

Freely programmable

button \
Optical PC J— otectio D indicators:
connector

Ready, IRF, Test mode
tart, Block
Trip, CBFP

-

Clear/Cancel

%

e
R

Navigation Enter/Return

releleds

Fig 4.1.14.-1 Front view of the REF 54 feede¥ terminal

The MMI hastwo main levels, the user level t hnical level. The user level
is for “everyday” measurements and, moni whereas the technical level is
0

intended for advanced feeder termi ming.

VEL 1)

EVENT view ALARM view

2Sec (18

AV Move cursor

[E MIMIC Submenu-=>|

————EVENTST—/—3
NOC3Low 31/E1 CB spring ready
21 kv 1999-12-24
18:35:12.230 SF6 gas density
CB OK| NOC3Low 31/E1
1999-12-24
18:35:12.330
NOC3High 32/E1 Temperature
1999-12-24
NOG3HIgn 32183
ig
1999-12-24 " Interlocking
14:25:52.760 q
L\_“. >
MIMIC view Event list C clears ALARMs
[<ALARM MEAS> < MEAS ALARM-=>| <EVENT MIMIC=>|

TECHNICAL LEVEL (LEVEL 2)

TN
u &QGROUP MENU

) Protection 1

NOC3High
NOC3Inst

Ay Move cursor
< MainMenu Next->]

X

=

SUBGROUP MENU

Recorded data 2
Recorded data 3

I =i
Input data
Qitput data [9:’; =

Start current

=371 x In

Operate time 4
='041.03 s

Time multiplier

=0.78 3

MY Move cursor
<Prev. Param.->

MV Move cursor
<Prev. E Set

I_Ii,

|

'CUB3Low = :: 7
BEF2Low = PARAMETER MENU
DEF2Ingt - &
Freql <€7 =]
E;Zg% 2 = / L:‘ ‘NO(‘I‘QLOW j— R [__Setting group 1—1
ctual setting = .
Freat 7| | e R SR & S TR TR

menupict

Fig 4.1.14.-2 Menu level structure

For more detailed information about the MMI, please refer to the Operator’'s Manual
(IMRS750500-MUM).
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4.1.15. Alarm LED indicators

The REF 54 feeder terminal offerseight alarm LED indicators to be configured

with the Relay Mimic Editor. The LED colours are green, yellow or red, and their

use can be freely defined (for defining the ON and OFF state texts, refegtor seetion
“MIMIC configuration” on page 22). Three basic operation modes are Supported:
* non-latched light

* latched-steady light

« latched blinking light

Alarms can be acknowledged remotely, locally or byausing lagic.

The alarm channels include time tagging for detectedhalarms. The time tagging
principle used depends on the operation mode.

The alarm channels are seen as function blogks inthe feeder terminal configuration:

Alarm channel Function block

Alarm channel 1 MMIALARM1

Alarm channel 2 MMIALARM2

Alarm channel 3 MMIALARMS3

Alarm channel 4 MMIALARM4

Alarm channel 5 MMIALARMS

Alarm channel 6 MMIALARMGE
Alarm channel 7 MMIALARM7

Alarm channel 8 MMIALARMS8

4.1.15.1. Non-latched alarm

In a Hon-latched mode, the ON signal switches between ON and OFF state texts and
the gorresponding LED colours. Alarm acknowledgement (ACK) clears the last
time stamp line of the alarm view, but leaves the corresponding alarm LED state
unchanged. An event is generated on the rising and falling edge of the ON signal and
by acknowledgement.
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4.1.15.2.

Non-latched, steady (example 1)

On text
09-24 12:40:00
On colour for steady LED

Off colour for steady LED| |09-24 12:40:00 09-24 12:40:00

On colour forste
On colour for steady LED| |Off colour for steady LED

oN [ 1 |
i M ~
’ \ ~ <
ACK L i N | I—
’ N ~ ~
/ \ RN
< <
ALARM — | ~. 1 S
’ \ N AN
; \ ~ S
L \ bl =
Off text On text Off text On text

alarind4

Non-latched, steady (example 1 continues)

ON ——

ACK

1
1
1
1
ALARM — |\

1
1
\

On text Off text
On colour for steady LED 09-24 12:40:00
Off colour for stea

ff text
Off colour for steady LED

Fig. 4.1.15.1.-1 Example of a non-latc

alarind5

Latched alarm, steady
Latched, steady alarms wledged only when the ON signal is inactive.
The time stamp of thefirst srecorded. Successful acknowledgement clears

the time stamp line O
is generated on therisi

nd falling edge of the ON signal and by
acknowledgem

arm view and the corresponding alarm LED. An event

Latched, steady

1 N 1
Off text On text T Off text
Off colour for steady LED 09-24 12:40:00 Off colour for steady LED
On colour for steady LED|

\ . 4.1.15.2.-1 Example of a latched alarm with steady LED

alarind3
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4.1.15.3. Latched alarm, blinking LEDs

Latched, blinking alarms can be acknowledged after the rising edge of the ON
signal. The time stamp of the first alarm is recorded. If the ON signal isinattive,
acknowledgement clears the time stamp line of the alarm view and the
corresponding alarm LED. However, if the ON signal is active during
acknowledgement, the alarm LED mode turns stable and the time stamp iS€leared.
Later, when the ON signdl is deactivated, the alarm LED colour will automatically
change to OFF colour. An event is generated on the rising and falling edge of the
ON signa and by acknowledgement. The visual indication, in€luding resetting, of
this alarm mode complies with the ISA-A standard.

Latched, blinking (example 1)
ON T [ . 1
1
ACK - — -
L
1
Y — N S —_—
Off text On text T Off text
Off colour for steady LED 09-24 12:40:00 Off colour for steady LED
On colour for blinking LED
alarind2
Latched, blinking (example 2)
ON f e
7 1 ~o
ACK —Z D [ 71 SN
’ ~- ~
i ~< ~a
ALARM _/ 171 s -
7 = <
Off text On text T On text Off text
Off colour for steady LED[< {09424 12:40:00 On colour for steady LED|  [Off colour for steady LED
Qn. colour for blinking LED

alarind1

Fig. 4.1.15.3£1 Example of a latched alarm with blinking LEDs

41.15.4. Interlocking

Theiptertecking LED text can be defined in the same manner as for the other alarm
channels. The colour of theinterlocking LED isyelow and cannot be changed. The
normal CED state isinactive (no light). Furthermore, the interlocking LED hastwo
Special modes. The first mode, recognized by a steady yellow light, indicates that
eontrol operation has been interlocked. The second mode, recognized by ablinking
red light, indicates that the interlocking isin bypass mode (control test mode).

General control test mode

The system providesageneral interlocking bypass mode (Main menu/Control/Interl
bypass) that overridesal interlocking signals. Activation of the interlocking bypass
mode activates the interlocking enable signals of all control objects. Thus, all local
control actions are possible and the enable signals (OPENENA, CLOSEENA) of
controllable objects are not checked while the objects are commanded. Aslong as
the modeis active, the interlocking LED on the MMI isblinking red. Additionally,
the assisting window of the display will indicate the special condition.
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4.2,

4.21. Technical data

Design description

Table 4.2.1.-1 Energizing inputs

Rated frequency ‘ 50.0/60.0 Hz

Current inputs rated current 0.2A/1A5A
thermal withstand continuously 1.5 A/4 AJ20 A b4
capability forls

dynamic current withstand, half-wave value

input impedance

Voltage inputs

rated voltage

arameterization)

voltage withstand, continuous

2 x Up (240 V)

burden at rated voltage <0.5 VA
Sensor inputs, max 9 voltage range RMS 9.4V RMS
voltage range peak +12V
input impedance >4.7 MQ
input capacitance <1lnF
Table 4.2.1.-2 Auxiliary powe
Type PS 2/240V | External PS1/48Vv PS2/48v
(REF 545 | display (REF 541, | (REF 545
only) module REF 543) | only)
Input voltage, ac -
Input voltage, dc 24/48/60 V
Operating range ac 85...110%, dc 80...120% dc 80...120% of rated
of rated value value

Burden
Ripple in dc auxilial
Interruption time in a

<50 W

max. 12% of the dc value

<50 ms, 110 V and
<100 ms, 200 V

voltage withoutfresetting
Internal oVertemperatdre
indication

+78°C (+75...+83°C)

R'AL stipply version PS1/240 V, PS2/240V | PS1/48 V, PS2/48 V
‘VA.'. voltage, dc 110/125/220 V 24/48/60/110/125/220 V
" Opt ating range, dc 80...265 V 18...265V
Current drain ~2...25mA
Power consumption/input <0.8 W
Pulse counting (specific digital inputs), frequency |0...100 Hz
range
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Table 4.2.1.-4 RTD/analogue inputs

Supported RTD sensors

100 Q Platinum
250 Q Platinum
1000 Q Platinum

TCR 0.00385 (DIN 43760)
TCR 0.00385
TCR 0.00385

100 Q Nickel TCR 0.00618 (DIN 43760)
120 Q Nickel TCR 0.00618
250 Q Nickel TCR 0.00618
1000 Q Nickel TCR 0.00618
10 Q Copper TCR 0.00427

Max lead resistance
(three-wire measurement)

200 Q per lead

Accuracy

+ 0.5% of full scale
+ 1.0% of full scale for 10 Q Cop

Isolation

2 kV (inputs to outputs and inputs to

Sampling frequency

5Hz

Response time

< Filter time + 30 ms (430 ms...

RTD / Resistance sensing
current

max 4.2 mA RMS
6.2 mA RMS for 10

Current input impedance

274 Q £ 0.1%

Table 4.2.1.-5 Signal outpu

Max system voltage 250 V ac/dc
Continuous carry 5A
Make and carry for 0.5 s 10A
Make and carry for 3 s 8A
Breaking capacity whe time- 1 A/0.25 A/0.15 A
250 V ac/dc
5A
30A
15A
5ABAILA

100 mA, 24 V ac/dc (2.4 VA)

Control voltage range

20...265 V ac/dc

Current drain through
the supervision circuit

approx. 1.5 mA (0.99...1.72 mA)

Minimum voltage
(threshold) over a
contact

20V ac/dc (15...20 V)
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Table 4.2.1.-7 Analogue outputs

Output range 0...20 mA

Accuracy + 0.5% of full scale

Max load 600 Q

Isolation 2 kV (output to output, output to inputs and output to protective eart!
Response time <85ms

Table 4.2.1.-8 Environmental conditions

Specified service temperature range

Transport and storage temperature range

Enclosure class front side, flush-mounted

rear side, connection terminals

Dry heat test

Dry cold test

ording to IEC 60068-2-1

Damp heat test, cyclic

according to IEC 60068-2-30,
r.h.=95%, T = 20°...55°C

Storage temperature tests

according to IEC 60068-2-48

Table 4.2.1.-9 Standard tests

Insulation tests

Dielectric test WiTest voltage

2 kV, 50 Hz, 1 min.

IEC 60255-5
t Test voltage 5 kV, unipolar impulses,
waveform 1,2/50 ps,
source energy 0.5J
iStance Insulation resistance > 100 MQ, 500 V dc

Mechanical tests tests (sinusoidal)

IEC 60255-21-1, class |

and bump test

IEC 60255-21-2, class |

Table 42 ctromagnetic compatibility tests
test level fulfills the requirements listed below
turbance test, common mode 2.5kv
0255-22-1 differential mode 1.0 kV
tic discharge test, for contact discharge 6 kv
for air discharge 8 kv

61000-4-2 and 60255-22-2

o frequency interference test

conducted, common mode
IEC 61000-4-6

10 V (rms), f = 150 kHz...80
MHz

radiated, amplitude-modulated
IEC 61000-4-3

10 V/m (rms),
f=80...1000 MHz

radiated, pulse-modulated
ENV 50204

10 V/m, f = 900 MHz

radiated, test with a portable
transmitter
IEC 60255-22-3, method C

f=77.2MHz, P=6 W,
f=172.25MHz, P=5W

Fast transient disturbance test

power supply

4 kv

IEC 60255-22-4 and
IEC 61000-4-4

1/0 ports

2 kv
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Table 4.2.1.-10 Electromagnetic compatibility tests :
Surge immunity test power supply 4 kV, common mode
IEC 61000-4-5 2 kV, differential mode

1/O ports 2 kV, common mode

1 kV, differential m

Power frequency (50 Hz) 100 A/m
magnetic field
IEC 61000-4-8
Voltage dips and 30%, 10 ms
short interruptions >90%, 5000 ms *

IEC 61000-4-11

Electromagnetic emission tests conducted RF emission (mains , Class A
EN 55011 and EN 50081-2 terminal)

radiated RF emission 55021, class A
CE approval Complies with the EMC directive 8, EC and

the LV directive 73/23/EEC

Table 4.2.1.-11 Data communication

Rear interface, connector X3.3

module RER 103 is needed for galvanic
isolation

data S SPA bus: 4.8/9.6/19.2 kbps,

selectable
LON bus: 78.0 kbps/1.2 Mbps,
selectable

d, reserved for future purposes

Rear interface, connectors X3.1

and X3.2
Rear interface, conneci 4 @ 5 connection
Ivanically isolated RJ45 connection for an external display panel
communication cable 1MRS 120511.001
Front panel optical RS 232 connection
data code ASCII
data transfer rates 4.8 or 9.6, selectable
serial communication cable 1MKC 9500011
Asynrﬁhron s sefial start bits 1
com

unica ameters data bits 7
\ parity even

stop bits 1

baud rate 9.6 kbps (default)
Comimunication protocols SPA-bus protocol

LON bus
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Table 4.2.1.-12 General
Toolboxes CAP 501
CAP 505
LNT 505
Event recording all events are recorded in higher level sy
reason, time, date
the last 100 events are recorded
Data recording records operate values
Protection functions see Technical Descriptions of Functions, CD-ROM
Control functions (MRS 750889-MCD) *

Condition monitoring functions

Measurement functions
Power quality functions
Self-supervision RAM circuits
ci

ROM circuits
Parameter me
CPU watchdog
Power supp

d
e

rs and analogue multiplexers
.7 mm (1/2 of a 19" rack)

Mechanical dimensions

or dimension drawings, refer to the Installation
Manual (IMRS 750526-MUM)
External display Width: 223.7 mm

module: Height: 265.9 mm
Depth: 74 mm
Weight of the unit ~8 kg

N
O
Q¥
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422, Terminal diagram of REF 541
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4.2.3.

Terminal diagram of REF 543
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424, Terminal diagram of REF 545
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4.2.5.

4.2.6.

74

Terminal diagram of the RTD/analogue module

Terminal diagramsfor the REF 541 and REF 543 feeder terminal s provided with.an
RTD/analogue module are similar to the diagrams presented in section§ “Terminal
diagram of REF 541" on page 71 and “Terminal diagram of REF 543%en‘page 72,
except for the part illustrating the RTD/analogue module (see below), which is
added to the diagrams considering the slot numbers.

RTD1_6_Al1 "

RTD1_6_AO1 .:
12

RTD1_6_AI2

RTD1_6_AO2 .: 13
14
RTD1_6_AI3 RTD1_6_AO3 .: 12
- 16

17

RTD1_6_Al4 RTD1 6 AO4
- 18

>>>>>>

T
15 T ~
16 +

18 —

RTD1_6_AI6

+
ssssss

1
s

|

|

|

|

> \
ey |
|
— |
|

|

|

|

—

o+
sssss

RTD1_6_AI8

© o No oA wwé‘

o

RTDTdiag

Terminal,connections

All extérpal circuits are connected to the terminal blocks on the rear panel. Terminal
block™1.1%or the measuring transformers consists of fixed screw terminals
fastenedto the energizing input module. Each terminal is dimensioned for one max.
6 mnt.or two max. 2.5 mmwires.

ABB sensors (Rogowski coil or voltage divider) are connected to the connectors
%X2.1...X2.9. A special type of shielded twin BNC connector (e.g. type AMP 332225
or Amphenol 31-224) is used to improve reliability and protection against
disturbances. The current and/or voltage sensor used must have a connector that is
compatible with the feeder terminal. If the feeder terminal is ordered without sensor
inputs, the sensor connectors X2.1...X2.9 are missing. Short-circuit connectors
(IMRS120515) must be connected to unused sensor inputs.

The serial interface RS-485 on the rear panel (connector X3.3 ) is used for
connecting the feeder terminal to the SPA bus or the LON bus. The SPA/LON bus
is connected via the connection module type RER 103 fitted to the 9-pin D-type
subminiature connector and screwed to the rear panel.
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The connectors X4.1...X7.2 are 18-pin detachable multi-pole connector strips with
screw terminals. The male part of the multi-pole connector strips is fastened to the
printed circuit boards. The female parts, including accessories, are delivered
together with the feeder terminal. The female connector part can be securedwith
fixing accessories and screws. Onemax. 1.5 mm? wire or two max. 0.75fmm?wires
can be connected to one screw terminal.

Thedigital inputs and outputs (contacts) of the feeder terminal are connected to the
multi-pole connectors X4.1...X7.2. The auxiliary power supply is connected to the
terminals X4.1:1 (plus polarity) and X4.1:2 (minus polarity) 4#When the RTD/
analogue module is used, the inputs and outputs are connecteddto the terminals
X6.1:1 and X6.1:2. The feeder terminal self-supervision output fRF islinked to the
terminals X4.1:3, X4.1:4 and X4.1:5.

Protective earth is connected to the screw marked with the€arth symbol.

The connectors are designated according to the maduleslot in the REF 54 feeder
terminal.

Connector |Description

X1.1 connector for transformerinputs (Current and voltage trafos) (module slot 1)

X2.1 connector for sensor input 8Y(slot2)

X2.2 connector for sensorinputizy(slot 2)

X2.3 connector for sensapinput6, (slot 2)

X2.4 connector for sens@r input 5 (slot 2)

X2.5 connector for sensepinput 4 (slot 2)

X2.6 connector for genser. input 3 (slot 2)

X2.7 connectemfor 'sensor input 2 (slot 2)

X2.8 conngctor for sensor input 1 (slot 2)

X3.1 nogusedyreserved for future purposes (slot 3)

X3.2 not used, reserved for future purposes (slot 3)

X3.3 connectordfor RS-485 interface (slot 3)

X3.4 conhnector for the external display module (slot 2)

X4.1 uppeFconnector for combined 1/0O and power supply module PS1/PS2 (slot 4)

X4.2 lower connector for combined I/O and power supply module PS1/PS2 (slot 4)

X5.1 upper connector for I/O module BIO1 (slot 5)

X5.2 lower connector for I/O module BIO1 (slot 5)

X612 upper connector for I/O module BIO1 (slot 6), REF 545
upper connector for RTD/analogue module (slot 6), REF 541 or REF 543 with
RTD/analogue module

X6.2 lower connector for I/O module BIO1 (slot 6), REF 545
lower connector for RTD/analogue module (slot 6), REF 541 or REF 543 with
RTD/analogue module

X7.1 upper connector for I/O module BIO2 (slot 7)

X7.2 lower connector for I/O module BIO2 (slot 7)
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When the feeder terminal is used under the conditions specified in section

“Technical data”, it is practically maintenance-free. The feeder terminakeleetronics
include no parts or components subject to abnormal physical or electrical wear under
normal operating conditions.

If the terminal fails in operation or if the operating values considerably differ from
those mentioned in the feeder terminal specifications, the terminal should be
overhauled. Minor measures can be taken by the personnél ipithe customer’s
instrument work-shop, but all major repairs involving thetelectronics are to be taken
by the manufacturer. Please contact the manufactureger his,nearest representative
for further information about checking, overhaul and{tegalibration of the terminal.

To achieve the best possible operation aceuracy, all parts of a REF 54 _

A product have been calibrated together:§hus, each product forms a whole
for which no separate spare parts€ambe supplied. In the event of
malfunction, please consult your relay supplier.

If the feeder terminal is required to be sentdbaek to the manufacturer due to
maloperation, it is essential that the Customer Feedback form, including especially
the Service Report part, is carefully filled“is and enclosed with the terminal.

The feeder terminalto, be,sent to the manufacturer has to be carefully
packed to prevent further damage to the device.
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Ordering Information

Order number

The following is to be specified when ordering REF 54 feeder terminals:

» Order number (see Figure 6.1.-1 below)
« Display language combination (e.g. English-German)
» Quantity of feeder terminals

Each REF 54_ feeder terminal has a specific order aumber that identifies the feeder
terminal type as well as the hardware and the software‘as described in Figure 6.1.-1
below. The order number is labelled on the marking strip on the front panel of the
feeder terminal delivered, e.g. Order No: REF543FC127AAAA.

REF543FC127AAAA

TT— A = fixed display, B = external'display module
L A = without sensor, B = with sensor
Reserved for futureftuse

Auxiliary voltagetangesof a power supply module and
voltage range ofidigital inputs
A: powef Supply: % PS1/240 V or PS2/240 V:
Uy = 110/120/220/240 V ac; 110/125/220 V dc
digitallinputs: Ur = 110/125/220 V dc
C: powersupply: PS1/48 V or PS2/48 V: U, = 24/48/60 V dc
digital inputs: Uy = 24/48/60/110/125/220 V dc
Hardware,number: 115, 118, 127, 129, 133
Functienality level: C = Control, B = Basic, M = Multi
Software revision: A, B, C,D, E, F
Feeder terminal type: REF 541, REF 543, REF 545

TypedesH

Fig. 6.1.-1 Order number of REF 54

The functionality, Ievel determines the extent of the selection of function blocks
available forithe feeder terminal. For more detailed information on the separate
function plocksuincluded in each selection, please consult your relay supplier.

Functionality level |Selection of function blocks

€, (Control) All control, condition monitoring and measurement functions

B (Basic) All control, condition monitoring and measurement functions,
basic protection functions

M _(Multi) All control, condition monitoring, measurement and

protection functions

In addition, optional functions such as power quality, capacitor bank protection and
power factor control functions are available.

The display language combination (see table below) is identified by a three-digit
suffix in the software number labelled on the front panel of the feeder terminal, e.qg.
Software No: 1IMRS110015-001.

Suffix Language combination
001 English - German

002 English - Swedish

003 English - Finnish
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80

The REF 541, REF 543 and REF 545 feeder terminals differ from each other asto
the number of digital inputs and outputs as follows.

Number of inputs/outputs REF 541 REF 543 REF 545
Digital inputs 15 25 34

Trip circuit supervision inputs 2 2 2

Power outputs (NO single-pole) |0 2 3

Power outputs (NO double-pole) |5 9 11
Signal outputs (NO) 2 2 4

Signal outputs (NO/NC) 5 5 8
Self-supervision outputs 1 1 1

Hardware versions of REF 541, REF 543 and REF 545

For the number of digital inputs and outputs of REF 54, feeder terminals, refer to

section “Order number” above. The number ofnatching transformers, sensor inputs
and analogue inputs and outputs, and thé auxiliary voltage range vary between the
different hardware versions of REF &4, ."Moreover, REF 541 and REF 543 can be
supplied with an RTD/analogue moduleaEor more detailed information about the
hardware of REF 54 _, refer to se€tien “Hardware versions” on page 7.

Software configuration

Each REF 54_ feeder terminal allows different software configurations based on
separate functions (refer to section “Functions of the feeder terminal” on page 15).
Functions included jin the selected functionality level (refer to section “Ordering
Information” on page, 79) can be activated within the scope of the I/O connections
and considering the total CPU load of the functions.
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Revision History of REF 54 _

Revision identification

The main releases of the REF 54 products are differentiated with the softwate
revision letter in the order number of the feeder terminal and the corresponding
software number, both of which are printed on the marking strip on the front panel
of the feeder terminal, for example as follows:

Order No: REF543FC127AAAA
Software No: IMRS110015-001

Table 7.1.-1 Revisions of REF 54 _

Product Revision |Software No Release

REF 541 A 1MRS110000-001 Release 1.0 (June 1998)
B 1MRS110007=001 Release 1.5 (Dec 1998)
C 1MRS110013-00 Release 2.0 (May 2000)

REF 541 (RTD1) |A 1MRS110014-00¢ Release 2.0 (May 2000)

REF 543 CandD 1MRS110002:001 Release 1.0 (June 1998)
E 1IMRS120008-001 Release 1.5 (Dec 1998)
F IMRS120015-00_ Release 2.0 (May 2000)

REF 543 (RTD1) |A 1MRS$210016-00_ Release 2.0 (May 2000)

REF 545 A 1MRS110002-001 Release 1.0 (June 1998)
B 1MRS110009-001 Release 1.5 (Dec 1998)
C 1MRS110017-00_ Release 2.0 (May 2000)

The revision | ettendetermni nes the main release which may involve functional
additions and ghangesito the product. The changes included in each revision
compared to the'previous one are described in more detail below.

Released.5

Changes and additions to earlier released revisions

General

syAdditional scaling factor for setting the rated current/voltage of the protected unit
(separate scaling factor for channels 1...10). For further information refer to
section “Setting the rated values for the protected unit” on page 31.

» Technical data of the VT1, VT2, VT3 and VT4 voltage transformers; range of the
adjustable rated voltage for primary current transformers is 0...440 kV instead of
the earlier 0...150 kV.

» Changes in the measurement function block MEFR1; the output “f” is renamed
as “FREQ?". For further information, refer to the technical description of the
MEFR1 function block (CD-ROM 1MRS750889-MCD).

» The storing procedure has changed; for further information, please refer to
section “Saving parameters” in version E or later of the Operator’s Manual.
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New protection functions

Function Description

DOC6Low, Directional overcurrent protection as low-set, high-set and instantaneeus
DOC6High, stages

DOCE6Inst
FreqlStl... Underfrequency or overfrequency protection, including the rate of change
FreqlSt5 function, as five stages

SCVCstl, Synchro-check or voltage-check function as two stages

SCVCst2
TOL3Cab Thermal overload protection for cables

New measurement functions

Function Description
MEDREC16 Transient disturbance recorder

Protocols & communication

» SPA file transfer support on a serial'eommunication port on the front panel of the
feeder terminal enables the following:
» downloading of the relay configuration via a front port
* uploading of recording fileséof,the'disturbance recorder MEDREC16

» uploading of the relay image file for the Relay Configuration Tool CAP 505
and the Relay Setting #ool CAP 501

» SPA file transfer support'an the rear serial port RS-485
Hardware & mechanics

» Extended 4 mm ¢learapce according to IEC 60664-1 (Insulation coordination for
equipment withimlowsvoltage systems)

* New CPU modgle with a SW downloading port X3.1 at the rear plate of the relay
Relay configuration

 Front onnection for the Relay Product Engineering Tool Box CAP 505; the relay
configuration can be downloaded directly via a serial communication port on the
front'panel of the feeder terminal

Configuration, setting and SA system tools

The following tool versions are needed to support the new functions and features of
Rélease 1.5 revisions of REF 54_:

» CAP 505 Relay Configuration Tool; CAP 505 v. 1.1.0

» CAP 501 Relay Setting Tool; CAP 501 v. 1.0.0

* LNT 505 LON Network Tool; LNT 505v. 1.0.1 D

» LIB 510 Library for MicroSCADA v. 8.4.2; LIB 510 v. 4.0.2
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Release 2.0

Changes and additions to earlier released revisions
General

 Additional scaling factor for setting the displacement error of currentand voltage
sensors. For further information refer to section “Technical data of the measuring
devices” on page 31.

* Number of sensor types increased from 3 to 10 (each sensor channel can be set
separately)

* New measuring device and signal GE1...3 to be usedwitithe MEAIL...8 function
blocks. For further information refer to the CD-ROM¥Technical Descriptions of
Functions” (1IMRS750889-MCD).

* Amount of measuring signal types for current and,voltage increased
 IL1b, IL2b, IL3b; can be connected to the MEEU3B function block

» U12b, U23b, U31b, Ulb, U2b, U3b; éan be‘connected to the MEVO3B
function block

» Uob; can be connected to thesMEVY©O1B function block
Improved storing, shorter storingitime

New language versions:

» English - Swedish

 English - Finnish

An informative parameéter, “Config. capacity”, added (Main menu/

Configuration/General/Config. capacity). For further information refer to the
Configuration Guideline(IMRS 750745-MUM).

» Menu descriptions of virtual I/Os changed to match the names in tools
* 48-hour capaciter back-up for the internal clock of the feeder terminal

 Selection @f latehing feature for the Start LED can be stored in the non-volatile
memory;

Funétion'blocks

» Functiomblock revision added (uploading of the function block list to CAP 505)

» IMeasurement function blocks: outputs indicating the status of warning and alarm
limits’added

s.Under- and overvoltage protection function blocks UV3_and OV3_:
» phase-selective start outputs added

» control setting parameter “Oper. hysteresis” added for adjusting the level of a
comparator (for more information, refer to the CD-ROM “Technical
Descriptions of Functions”)

» EVENT230 function block: input interface changed

» Changes to input names in the following function blocks: UV3Low, UV3High,
OV3Low, OV3High, MEVO3A, CMVO3
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» MEPE?7, the function block for power and energy measurement:
« Events for energy (E), apparent power (S), andjcadded
» Time-based delta event sending added

» The SCVCSt_ function block is bypassed when it is in “Not in use’gmode

For further information about the above changes, refer to the functionthleck

descriptions on the CD-ROM 1MRS 750889-MCD.

Table 7.3.1.-1 New protection functions

Function Description

CUB1Cap Three-phase current unbalance protection for shupnt capacitor banks
OL3Cap Three-phase overload protection for shunt capacitorbanks
PSV3Sstl Phase-sequence voltage protection, stageyl

PSV3st2 Phase-sequence voltage protection, stage 2

MotStart Three-phase start-up supervision forqmotors

TOL3Dev Three-phase thermal overload protectiomfor devices

Table 7.3.1.-2 New measurementfunctions

Function Description

MEAI1 General measuremént I'hanalogue input on RTD/analogue module
MEAI2 General measurement,2 / analogue input on RTD/analogue module
MEAI8 Generalmeasurement 8 / analogue input on RTD/analogue module
MEAO1 Analogue output 1 on RTD/analogue module

MEAO2 Analoguegoutput 2 on RTD/analogue module

MEAQO3 Analogue output 3 on RTD/analogue module

MEAO4 Analogue output 4 on RTD/analogue module

MECU3B Three-phase current measurement, stage B

MEVO1B Residual voltage measurement, stage B

MEVO3B Three-phase voltage measurement, stage B

Table 7:3.1.-3 New power quality functions

Function Description
PQCU3H Current waveform distortion measurement
PQVO3H Voltage waveform distortion measurement

Table 7.3.1.-4 New control functions

Function

Description

COPFC

Power factor controller

ABB Automation
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Table 7.3.1.-5 New condition monitoring functions

Function Description

CMGAS3 Three-pole gas pressure monitoring

Protocols & communication

» Uploading/downloading of the Relay Configuration To@l pkgject (RCT) from/to
the feeder terminal for the Relay Configuration Toel

* Parallel communication support: simultaneous useyof the front and rear
connectors was not allowed earlier

Hardware & mechanics

* New mechanics

External display module

New CPU module with a communication, port for the external display module
* New hardware versions with an'RT D/analogue module

* One sensor channel added (totalfof'9,channels)

Voltage threshold for digital inputs:

» power supply 110/120/220/240% ac or 110/125/220 V dc with the digital input
voltage range 110/125/220 VV'dc

» power supply 24/48/6QyV dc with the digital input voltage range 24/48/60/110/
125/220V dc

Tools
» Uploading/downloading of the Relay Configuration Tool project (RCT in
CAP 505) fram/toathe feeder terminal via SPA or LON

» Uploadingldgwnloading of settings (CAP501/CAP505) from/to the feeder
terminal via the rear serial port RS-485 of REF 54_ using LON

» Uploading of disturbance recordings to MicroSCADA and CAP 505 via SPA or
LON

Configuration, setting and SA system tools

Thejfollowing tool versions are needed to support the new functions and features of
Release 2.0 revisions of REF 54 _:

¢ CAP 505 Relay Product Engineering Tools; CAP 505 v. 2.0.0

» CAP 501 Relay Setting Tools; CAP 501 v. 2.0.0

* LNT 505 LON Network Tool; LNT 505v. 1.1.1

 LIB 510 Library for MicroSCADA v. 8.4.3; LIB 510 v. 4.0.3
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References

Manuals for REF 54

« Installation Manual

- Operator’s Manual 2
« Technical Reference Manual Y

« Configuration Guideline
« Technical Descriptions of Functions (CD-ROM)

Parameter and event lists for REF 54

« Parameter List for REF 541 and REF 543 1)
« Parameter List for REF 545 )

« Event List for REF 541 and REF 543 %)

« Event List for REF 545 1)

Manual for the fibre-optic interf; 0

« Technical Description of the RER

Tool-specific manuals
« CAP505 Installation missioning Manual 2

« CAP505 Operator nual, 2
* CAP501 Installatj mmissioning Manual 3)
J )

« CAP501 Operat ual

« Relay Confiduratian Tool, Quick Start Reference 2
- Relay 3 i ion Tool, Tutorial 2

*R Iayk.&itor, Configuration Manual 2
. SN figuration Manual 4

. Tool, Operator’s Manual 4

N 4)

ector Tool, Operator’'s Manual
T 505 Installation and Commissioning Manual

\ T 505 Operator’s Manual

1MRS750526-MUM
1MRS750500-MUM
1MRS750527-MUM
1IMRS750745-MUM
IMRS75 D

%

1 51774-MTI

751775-MTI
QARS?SN?G-MTI
1IMRS751777-MTI

1MRS750532-MUM

1MRS751273-MEN
1IMRS751709-MUM
1IMRS751270-MEN
1IMRS751271-MUM
1MRS751275-MEN
1MRS751272-MEN
1MRS751274-MEN
1IMRS751392-MEN
1MRS751383-MUM
1MRS751387-MUM

1MRS751705-MUM
1IMRS751706-MUM

D Included on the CD-ROM “Technical Descriptions of Functions”, 1IMRS750889-MCD
2) Included on the CD-ROM “Relay Product Engineering Tools”, 1IMRS751788-MCD

3) Included on the CD-ROM “Relay Setting Tools”, IMRS751787-MCD

4 Included on the CD-ROMs 1IMRS751788-MCD and 1MRS751787-MCD
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Glossary

Al

CB
CBFP
CPU
CT

DI

DO
EMC
GND
HSPO
I1/O0
IRF
LCD
LED
LON®
LoNMARK™

LoNWORKS®
L/R

LV
MIMIC
MMI

MV
NO/NC
PCB

PLC

PO

PS

RTR
SNVT
SO

SPA
SPACOM
TCR
TCS

VT

analogue input

circuit breaker

circuit-breaker failure protection
central processing unit

current transformer

digita input

digital output
electro-magnetic compatibility
ground

high-speed power output
input/output

internal relay fault
liquid-crystal display
light-emitting diode,

Local OperatingNetwork?

LonMARK interoperability association is an independent
world-wideindustry,association, which facilitates the
development and,implementation of open, interoperable
L onWorKs based control products and systems.1

technologyafor intelligent distributed control
local/remote

low voltage

algraphic configuration picture on the LCD of arelay
man-machine interface

medium voltage

normally open/ normally closed

printed circuit board

programmable logic controller

power output

power supply

resistance temperature device

standard network variable type

signal output

data communication protocol developed by ABB
ABB product family

thermal coefficient of resistance

trip circuit supervision

voltage transformer

1) LON and LoNWoRKs are trademarks of Echelon Corporation registered in the United States and
other countries. LONMARK is atrademark of Echelon Corporation.
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%

B Automation

Customer Feedback Q '

Date: To fax: +358 10 224 1094

Category: _Comment _ Query _Comgl aint
In case of feedback related to a specific product, please\%oduct.
Product:

Description: % ;

ountry:

Telefax no/

e-mail address:

If thefeeder terminal isrequired to be sent back to the manufacturer, also
fill in the Service Report form (overleaf).
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Service Report for REF 54 _

Name of the station/project

(Fill'in this form. Use one form per terminal.)
Date & Time O

Relay information (from the [Configuration
MMI menu) L 4
Made by

MAIN MENU/Status/General. |Company
IRF code Reference

(Before reset) (Filename, version

number, etc.)

(After reset) Configuration date
Status (Downloaded to the
MAIN MENU/Information/ Envir t
Identification.
Hardware No ersion
Software No PA, LON,..))
Serial No or place
Final test date voltage (power sup.)

al I/0O aux. voltage

MAIN MENU/Informati Version of relay tools
CPU1 CAP 501
SW build CAP 505
SW revision LNT 505
SW version LIB 510
Serial No

Qonfiguration/ Contact information

Con Handled by
O Company
Read the information before reset and pay attention to whether the
% IRF code changes after reset.
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