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Copyright

This document and parts thereof must not be reproduced or copied without written
permission from ABB, and the contents thereof must not be imparted to a third
party, nor used for any unauthorized purpose.

The software or hardware described in this document is furnished under a license
and may be used, copied, or disclosed only in accordance with the terms of such
license.

Trademarks

ABB and Relion are registered trademarks of the ABB Group. All other brand or
product names mentioned in this document may be trademarks or registered
trademarks of their respective holders.

Warranty

Please inquire about the terms of warranty from your nearest ABB representative.

ABB

Nanjing SAC Power Grid Automation Co., Ltd.

No. 11 Phoenix Road, Jiangning Development Zone
211100 Nanjing

China

Telephone: +86 25 51183000

Facsimile: +86 25 51183883

Customer hotline: 4008876268

http://www.abb.com/substationautomation
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Disclaimer

The data, examples and diagrams in this manual are included solely for the concept
or product description and are not to be deemed as a statement of guaranteed
properties. All persons responsible for applying the equipment addressed in this
manual must satisfy themselves that each intended application is suitable and
acceptable, including that any applicable safety or other operational requirements
are complied with. In particular, any risks in applications where a system failure and/
or product failure would create a risk for harm to property or persons (including but
not limited to personal injuries or death) shall be the sole responsibility of the
person or entity applying the equipment, and those so responsible are hereby
requested to ensure that all measures are taken to exclude or mitigate such risks.

This product has been designed to be connected and communicate data and
information via a network interface which should be connected to a secure
network. It is the sole responsibility of the person or entity responsible for network
administration to ensure a secure connection to the network and to take the
necessary measures (such as, but not limited to, installation of firewalls, application
of authentication measures, encryption of data, installation of anti virus programs,
etc.) to protect the product and the network, its system and interface included,
against any kind of security breaches, unauthorized access, interference, intrusion,
leakage and/or theft of data or information. ABB is not liable for any such damages
and/or losses.

This document has been carefully checked by ABB but deviations cannot be
completely ruled out. In case any errors are detected, the reader is kindly requested
to notify the manufacturer. Other than under explicit contractual commitments, in
no event shall ABB be responsible or liable for any loss or damage resulting from
the use of this manual or the application of the equipment.



Conformity

This product complies with the directive of the Council of the European
Communities on the approximation of the laws of the Member States relating to
electromagnetic compatibility (EMC Directive 2004/108/EC) and concerning
electrical equipment for use within specified voltage limits (Low-voltage directive
2006/95/EC). This conformity is the result of tests conducted by ABB in
accordance with the product standards EN 50263 and EN 60255-26 for the EMC
directive, and with the product standards EN 60255-1 and EN 60255-27 for the low
voltage directive. The product is designed in accordance with the international
standards of the IEC 60255 series.
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Section 1 Introduction

1.1 This manual

The point list manual describes the outlook and properties of the data points
specific to the IED. The manual should be used in conjunction with the
corresponding communication protocol manual.

1.2 Intended audience

This manual addresses the communication system engineer or system integrator
responsible for pre-engineering and engineering for communication setup in a
substation from an IED perspective.

The system engineer or system integrator must have a basic knowledge of
communication in protection and control systems and thorough knowledge of the
specific communication protocol.

REF615 3
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1.3 Product documentation
1.3.1 Product documentation set
©
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Quick start g@idé , —
Quick installation guide ] o
Brochure I L
Product guide —— : : o : :
Operation manual : . : S o
Installation manual o I I
Connection diagram T ]
Engineering manual I I ] o
Technical manual T T ———
Application manual S : R : o
Communication protocol manual I —— I —
IEC 61850 Engineering guide I I —
Point list manual : — — :
Figure 1: The infended use of documents during the product life cycle

Product series- and product-specific manuals can be downloaded
from the ABB Website http://www.abb.com/relion.

1.3.2 Document revision history
Document revision/date Product version History
A/2009-09-29 2.0 First release
B/2010-07-02 3.0 Content updated
C/2014-05-19 4.1 Content updated to correspond to the
product version

http://www.abb.com/substationautomation.

ﬂ Download the latest documents from the ABB web site
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Introduction
1.3.3 Related documentation
Name of the document Document ID
IEC 60870-5-103 Communication Protocol Manual 1MRS756710
1.4 Symbols and conventions
1.4.1 Symbols
The caution icon indicates important information or warning related
to the concept discussed in the text. It might indicate the presence
of a hazard which could result in corruption of software or damage
to equipment or property.
The information icon alerts the reader of important facts and
conditions.
The tip icon indicates advice on, for example, how to design your
Q project or how to use a certain function.
Although warning hazards are related to personal injury, it is necessary to
understand that under certain operational conditions, operation of damaged
equipment may result in degraded process performance leading to personal injury
or death. Therefore, comply fully with all warning and caution notices.
1.4.2 Document conventions
A particular convention may not be used in this manual.
*  Abbreviations and acronyms are spelled out in the glossary. The glossary also
contains definitions of important terms.
*  Push button navigation in the LHMI menu structure is presented by using the
push button icons.
To navigate between the options, use i and .
*  Menu paths are presented in bold.
Select Main menu/Settings.
*  LHMI messages are shown in Courier font.
To save the changes in non-volatile memory, select Yes and press .
*  Parameter names are shown in italics.
The function can be enabled and disabled with the Operation setting.
*  Parameter values are indicated with quotation marks.
REF615 5
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1.4.3

Table 1:

The corresponding parameter values are "On" and "Off".
IED input/output messages and monitored data names are shown in Courier font.
When the function starts, the START output is set to TRUE.
This document assumes that the parameter setting visibility is "Advanced".

Functions, codes and symbols

REF615 functions, codes and symbols

Function

| IEC 61850

[ IEC 60617

| IEC-ANSI

Protection

Three-phase non-directional overcurrent
protection, low stage, instance 1

PHLPTOC1

31> (1)

51P-1 (1)

Three-phase non-directional overcurrent
protection, high stage, instance 1

PHHPTOC1

31>> (1)

51P-2 (1)

Three-phase non-directional overcurrent
protection, high stage, instance 2

PHHPTOC2

31>> (2)

51P-2 (2)

Three-phase non-directional overcurrent
protection, instantaneous stage, instance 1

PHIPTOC1

31>>> (1)

50P/51P (1)

Three-phase directional overcurrent protection,
low stage, instance 1

DPHLPDOC1

31> -> (1)

67-1 (1)

Three-phase directional overcurrent protection,
low stage, instance 2

DPHLPDOC2

31> ->(2)

67-1(2)

Three-phase directional overcurrent protection,
high stage

DPHHPDOC

31>> >

67-2

Three-phase non-directional overcurrent
protection that contains three independent phase-
segregated timers, low stage, instance 1

PH3LPTOC1

31> (1)

51P-1 (1)

Three-phase non-directional overcurrent
protection that contains three independent phase-
segregated timers, low stage, instance 2

PH3LPTOC2

31> (2)

51P-1 (2)

Three-phase non-directional overcurrent
protection that contains three independent phase-
segregated timers, high stage, instance 1

PH3HPTOC1

31>> (1)

51P-2 (1)

Three-phase non-directional overcurrent
protection that contains three independent phase-
segregated timers, high stage, instance 2

PH3HPTOC2

31>> (2)

51P-2 (2)

Three-phase non-directional overcurrent
protection that contains three independent phase-
segregated timers, instantaneous stage,
instance 1

PH3IPTOC1

3I>>> (1)

50P/51P (1)

Three-phase directional overcurrent protection
that contains three independent phase-
segregated timers, low stage, instance 1

DPH3LPDOCA1

31> -> (1)

67-1 (1)

Three-phase directional overcurrent protection
that contains three independent phase-
segregated timers, low stage, instance 2

DPH3LPDOC2

31> ->(2)

67-1(2)

Three-phase directional overcurrent protection
that contains three independent phase-
segregated timers, high stage, instance 1

DPH3HPDOC1

3I>> -> (1)

67-2 (1)

Table continues on next page

REF615
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Function IEC 61850 IEC 60617 IEC-ANSI
Three-phase directional overcurrent protection
that contains three independent phase- DPH3HPDOC2 | 3I>>->(2) 67-2 (2)
segregated timers, high stage, instance 2
Non-dlrectlonal earth-fault protection, low stage, EFLPTOC1 o> (1) 51N-1 (1)
instance 1
Non-dlrectlonal earth-fault protection, low stage, EFLPTOC2 o> (2) 51N-1 (2)
instance 2
Non-dn.'ectlonal earth-fault protection, high EFHPTOCA lo>> (1) 51N-2 (1)
stage, instance 1
Non-dlrectlonal earth-fault protection, EFIPTOCT lo>>> 50N/51N
instantaneous stage
_Dlrectlonal earth-fault protection, low stage, DEFLPDEF1 lo> -> (1) 67N-1 (1)
instance 1
Plrectlonal earth-fault protection, low stage, DEFLPDEF2 o> -> (2) 67N-1(2)
instance 2
Directional earth-fault protection, high stage DEFHPDEF1 lo>> -> 67N-2
_Admlttance based earth-fault protection, EFPADMA1 Yo> -> (1) 21YN (1)
instance 1
Admlttance based earth-fault protection, EEPADM?2 Yo> -> (2) 21YN (2)
instance 2
Admlttance based earth-fault protection, EFPADM3 Yo> -> (3) 21YN (3)
instance 3
Transient / intermittent earth-fault protection INTRPTEF1 lo>-> |[EF 67NIEF
Harmonics based earth-fault protection 1) HAEFPTOC1 lo>HA 51NHA
Non-dlrectlongl (cross-country) earth fault EFHPTOCA lo>> (1) 51N-2 (1)
protection, using calculated lo
_Negatwe-sequence overcurrent protection, NSPTOC1 12> (1) 46 (1)
instance 1
Negatlve-sequence overcurrent protection, NSPTOC2 12> (2) 46 (2)
instance 2
Phase discontinuity protection PDNSPTOCA1 12/11> 46PD
Residual overvoltage protection, instance 1 ROVPTOV1 Uo> (1) 59G (1)
Residual overvoltage protection, instance 2 ROVPTOV2 Uo> (2) 59G (2)
Residual overvoltage protection, instance 3 ROVPTOV3 Uo> (3) 59G (3)
Three-phase undervoltage protection, instance 1 | PHPTUV1 3U< (1) 27 (1)
Three-phase undervoltage protection, instance 2 | PHPTUV2 3U<(2) 27 (2)
Three-phase undervoltage protection, instance 3 | PHPTUV3 3U< (3) 27 (3)
Three-phase overvoltage protection, instance 1 PHPTOV1 3U> (1) 59 (1)
Three-phase overvoltage protection, instance 2 PHPTOV2 3U>(2) 59 (2)
Three-phase overvoltage protection, instance 3 PHPTOV3 3U> (3) 59 (3)
Posmve-sequence undervoltage protection, PSPTUVA U1< (1) 470+ (1)
instance 1
Negatlve-sequence overvoltage protection, NSPTOVA u2> (1) 470- (1)
instance 1
Frequency protection, instance 1 FRPFRQ1 f>/f<,df/dt (1) | 81 (1)
Frequency protection, instance 2 FRPFRQ2 f>/f<,df/dt (2) | 81 (2)
Table continues on next page
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Function IEC 61850 IEC 60617 IEC-ANSI

Frequency protection, instance 3 FRPFRQ3 f>/f<,df/dt (3) | 81 (3)

Three-phase_the_rmgl protection for feeders, T1PTTR1 3lth>F 49F

cables and distribution transformers

Circuit breaker failure protection CCBRBRF1 31>/lo>BF 51BF/51NBF

Switch onto fault CBRSOF1 50/27

Uncorresponding position startup UPSCBR1 50/27

Three-phase inrush detector INRPHAR1 312> 68

Master trip, instance 1 TRPPTRCA I(\:I?ster Trip 94/86 (1)

Master trip, instance 2 TRPPTRC2 z\g?ster Trip 94/86 (2)

Arc protection, instance 1 ARCSARCH1 ARC (1) 50L/50NL (1)

Arc protection, instance 2 ARCSARC2 ARC (2) 50L/50NL (2)

Arc protection, instance 3 ARCSARC3 ARC (3) 50L/50NL (3)

Load shedding and restoration, instance 1 LSHDPFRQ1 UFLS/R (1) 81LSH (1)

Load shedding and restoration, instance 2 LSHDPFRQ2 UFLS/R (2) 81LSH (2)

Load shedding and restoration, instance 3 LSHDPFRQ3 UFLS/R (3) 81LSH (3)

Power quality

Current total demand distortion CMHAI1 PQM3I PQM3I

Voltage total harmonic distortion VMHAI1 PQM3U PQM3V

Voltage variation PHQVVR1 PQMU PQMV

Control

Circuit-breaker control CBXCBR1 |<->0CB |<->0CB

Disconnector control, instance 1 DCXSWIA I<->0DCC | I<->0DCC
(1) (1)

Disconnector control, instance 2 DCXSWI2 I<->0DCC | I<->0DCC
2) )

Earthing switch control ESXSWI1 I<->0OESC | I<->0ESC

Disconnector position indication, instance 1 DCSXSWIA I(1<)-> OoDC | <> 0 DC (1)

Disconnector position indication, instance 2 DCSXSWI2 I(2<)-> OoDC | <>0DC (2)

Disconnector position indication, instance 3 DCSXSWI3 I(3<)-> oDC | <> 0 DC (3)

Earthing switch indication, instance 1 ESSXSWI1 I<>OES(1)| I<->0ES (1)

Earthing switch indication, instance 2 ESSXSWI2 I<>0OES(2)| I1<->0ES(2)

Autoreclosing DARRECH1 O->| 79

Synchronism and energizing check SECRSYN1 SYNC 25

Condition monitoring

Circuit-breaker condition monitoring SSCBR1 CBCM CBCM

Trip circuit supervision, instance 1 TCSSCBR1 TCS (1) TCM (1)

Trip circuit supervision, instance 2 TCSSCBR2 TCS (2) TCM (2)

Current circuit supervision CCRDIF1 MCS 3l MCS 3l

Table continues on next page
8 REF615
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Function IEC 61850 IEC 60617 IEC-ANSI
Fuse failure supervision SEQRFUF1 FUSEF 60
Measurement
Disturbance recorder RDRE1 - -
Three-phase current measurement, instance 1 CMMXU1 3l 3l
Three-phase current measurement, instance 2 CMMXU2 31(B) 3I(B)
Sequence current measurement, instance 1 csMsQl1 11,12, 10 11,12, 10
Residual current measurement, instance 1 RESCMMXU1 lo In
Three-phase voltage measurement VMMXU1 3U 3U
Residual voltage measurement RESVMMXU1 Uo Vn
Sequence voltage measurement VSMSQI1 U1, U2, Uo U1, U2, U0
Three-phase power and energy measurement PEMMXU1 P, E P, E
Frequency measurement FMMXU1 f f

REF615 9
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IEC 60870-5-103 data mappings

Section 2 IEC 60870-5-103 data mappings

2.1 Overview

These tables show the default point definitions. The user is able to freely remap all
these data. In that case PCM600 can provide an updated point list export of the new

outlook.

Indications and controls table columns

IEC 61850 name

AFL-Common SA name
Description

DPI value

FUN

INF

InUse
ASDU
Gl

Coding

Class 2 data table columns

Index
IEC 61850 name
Description

Default scale

Table continues on next page

REF615
Point List Manual

Internal signal that is mapped to the IEC 60870-5-103 point.
Expressed in the form 'Logical Device.Logical Node.Data
Object.Data Attribute'.

AFL name of the corresponding data signal.
Signal description.

Value description. DPI value 10 means ON and value 01
means OFF.

Default Function Type definition for the point. Observe that
Function Type 0 means that FUN in practice contains the
given Device Function Type. The user-definable Function
Type definition is set to the same FUN value as default.

Default Information Number definition for the point. The user-
definable Information Number definition is set to the same
INF value as default.

1 means that the point is taken in use as default, and 0 that
the point is not in use as default.

ASDU point type. 1 and 2 are indications in monitoring
direction. 20 means that the point is controllable.

Default setting for General Interrogation. 1 means ON, 0
means OFF.

IEC 60870-5-103 DPI value coding. 1 means that the point
shows OFF (01) and ON (10) values only. 2 means that the
point shows values Intermediate (00), OFF (01), ON (10)
and Error (11).

Value position within the Class2 frame.
Internal signal that is mapped to the IEC 60870-5-103 point.
Signal description.

Value that corresponds to the maximum IEC 60870-5-103
measurand value 1.

1"
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Frame No6
Frame No7

Comment

12

Shows if the value is present in Class2 frame 6.

Shows if the value is present in Class2 frame 7.

Additional information.

REF615
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2.2 Point list for REF615 Ver. 4.1 FC01-07 and FC51-54
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1MRS756816 C Section 3
Interoperability profile for 615 series IEC 60870-5-103

Section 3 Interoperability profile for 615 series |IEC
60870-5-103

3.1 Physical layer
3.1.1 Electrical interface
X EIA RS-485
0 Number of loads .......ccccceeuvveennes for one protection equipment

NOTE - EIA RS-485 standard defines unit loads so that 32 of them can be operated on one line.
For detailed information refer to clause 3 of EIA RS-485 standard.

3.1.2 Optical interface

Glass fibre
Plastic fibre

F-SMA type connector

000X

BFOC/2,5 type connector

3.1.3 Transmission speed

X 9600 bit/s
X 19 200 bit/s

3.2 Link layer

There are no choices for the link layer.
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Section 3 1MRS756816 C
Interoperability profile for 615 series IEC 60870-5-103

3.3 Application layer

3.3.1 Transmission mode for application data

Mode 1 (least significant octet first), as defined in 4.10 of IEC 60870-5-4, is used
exclusively in this companion standard.

3.3.2 COMMON ADDRESS of ASDU

X One COMMON ADDRESS OF ASDU (identical with station address)
[0 More than one COMMON ADDRESS OF ASDU

3.3.3 Selection of standard information numbers in monitor
direction
3.3.31 System functions in monitor directions

INF Semantics

X <0> End of general interrogation

X <0> Time synchronization

X <2> Reset FCB

X <3> Reset CU

X <4> Start/restart

X <5> Power on

3.3.3.2 Status indications in monitor direction

INF Semantics

X <16> Auto-recloser active 1

O <17> Teleprotection active

o <18> Protection active

o <19 LED reset

o <20> Monitor direction blocked

X <21> Test mode

o <22> Local parameter setting

X <23> Characteristic 1

X <24> Characteristic 2

X <25> Characteristic 3

X <26> Characteristic 4

Table continues on next page
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|
O
O
O

<27>
<28>
<29>
<30>

Auxiliary input 1
Auxiliary input 2
Auxiliary input 3
Auxiliary input 4

Note <27>...<30>: Depending on Binary I/O options and application usage there may be additional
auxiliary inputs available in the IED. As default, all "raw" binary input data are mapped to private data.
It is possible for user to re-map these additional inputs into standard <27>...<30> 'Auxiliary Inputs', if
wanted.

3.3.3.3

O o0oo0o0o0XxXooad

INF
<32>
<33>
<35>
<36>
<37>
<38>
<39>
<46>
<47>

Supervision indications in monitor direction

Semantics

Measurand supervision |
Measurand supervision V
Phase sequence supervision
Trip circuit supervision

1>> back-up operation

VT fuse failure
Teleprotection disturbed
Group warning

Group alarm

Note <32>, <33> and <38>: IED current and voltage measurement supervision signals and alarms
are found in private data definitions. Semantics of these signals are more complex in 615 series than
what is defined by the IEC 60870-5-103 standard.

INF
<48>
<49>
<50>
<51>
<52>

Earth fault indications in monitor direction

Semantics
Earth fault L4

Earth fault L,
Earth fault L3

Earth fault forward, for example line

Earth fault reverse, for example busbar

Note: In 615 series there exist different functions (and signals) for non-directional or directional earth
fault protection. Function- and stage-dependent start/pickup signals are found in private data locations.

INF
<64>
<65>

Fault indications in monitor direction

Semantics
Start /pick-up L4
Start /pick-up Ly

Table continues on next page
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<66>
<67>
<68>
<69>
<70>
<71>
<72>
<73>
<74>
<75>
<76>
<77>
<78>
<79>
<80>
<81>
<82>
<83>
<84>
<85>
<86>
<87>
<88>
<89>
<90>
<91>
<92>
<93>

oooooDo oo xXxoobohoobooooobooob ooobxaDod

Start /pick-up L3
Start /pick-up N
General trip
Trip L4

Trip Ly

Trip L3

Trip 1>> (back-up operation)

Fault location X in ohms
Fault forward/line

Fault reverse/busbar

Teleprotection signal transmitted

Teleprotection signal received

Zone 1

Zone 2

Zone 3

Zone 4

Zone 5

Zone 6

General start/pick-up
Breaker failure

Trip measuring system L4
Trip measuring system L,
Trip measuring system L3
Trip measuring system E
Trip 1>

Trip I>>

Trip IN>

Trip IN>>

Note: Function-specific fault signals are as default mapped to private data locations in 615 series IEDs.

Auto-reclosure indications in monitor direction

INF
X <128>
o <129>
X <130>

Semantics

CB ’on’ by AR

CB ’on’ by long-time AR
AR blocked

Note <129>: Terms 'short-' or 'long-time' AR are not directly usable in 615 series. The AR
functionality in the IED performs AR shots (1..5) that are user configurable. See private AR data
definitions. Depending on user AR configuration it is possible to re-map some private data into
standard data, if wanted.
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3.3.3.7 Measurands in monitor direction
INF Semantics
X <144> Measurand |
X <145> Measurands |, V
X <146> Measurands I, V, P, Q
X <147> Measurands Iy, Ven
X <148> Measurands IL1,2,3' VL1,2,3: P, Q, f
3.3.3.8 Generic functions in monitor direction
INF Semantics
O <240> Read headings of all defined groups
O <241> Read values or attributes of all entries of one group
O <243> Read directory of a single entry
O <244> Read value or attribute of a single entry
O <245> End of general interrogation of generic data
O <249>  Write entry with confirmation
O <250>  Write entry with execution
O <251>  Write entry aborted
3.3.4 Selection of standard information numbers in control
direction
3.34.1 System functions in control direction
INF Semantics
X <0> Initiation of general interrogation
X <0> Time synchronization
3.34.2 Generic functions in monitor direction
INF Semantics
O <240> Read headings of all defined groups
O <241> Read values or attributes of all entries of one group
O <243> Read directory of a single entry
O <244> Read value or attribute of a single entry
O <245> End of general interrogation of generic data
O <249>  Write entry with confirmation
O <250>  Write entry with execution
O <251>  Write entry aborted
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3.3.5 Basic application functions

Test mode
Blocking of monitor direction
Disturbance data

Generic services

X O X O O

Private data

3.3.6 Miscellaneous

Measurands are transmitted as Class2 data using ASDU 3 or ASDU 9. The default
MVAL scalings in 615 series devices is 2.4. User can freely reprogram the MVAL
for each separate measurand.

Measurand Max. MVAL = rated value times
1.20r 24

Current L4

Current L, X X
Current L3 X X
Voltage Lq.g X X
Voltage Lo.g X X
Voltage L3¢ X X
Active power P X X
Reactive power Q X X
Frequency f X X
Voltage L4 - Ly X X

The IED contains additional private Class2 frames, including private measurands.
User can freely select between standard or private Class2 frames.
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AFL
AR
ASDU
CB
DPI
DR
EMC
FUN
Gl

I/0
IEC
IEC 60870-5-103

IEC 61850

IED

INF

LED
LHMI
PCM600
TCS

Application function block library
Autoreclosing

Application-layer service data unit
Circuit breaker

Double-point information
Disturbance recorder
Electromagnetic compatibility
Function type

General interrogation

Input/output

International Electrotechnical Commission

1. Communication standard for protective equipment

2. A serial master/slave protocol for point-to-point
communication

International standard for substation communication and
modeling

Intelligent electronic device
Information number

Light-emitting diode

Local human-machine interface
Protection and Control IED Manager

Trip-circuit supervision
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