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HEIREFEE [ B 23(STATCOM:  STATic synchronous COMpens
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ERREECE B3 (STATCOM) Z fREE -

STATCOM/SVC ZH Wit R - —fEE STATCOM/SVC xRzt
HY STATCOM/SVC ARG PraE ~ &M ~ il sz (PMCC:  Protection,
Measurement, Control and Communication) 24N &= 2 Pri& > B—1EE
TS ERZR(Tr.:  Transformer) ~ MR AR PEEIEEHT2(TCR:  Thyristor C

ontrolled Reactor) & i i fa AR X 25(TSC:  Thyristor Switched Capa

citor) TP NI EE L ORaE » 227 RIS M eaa T
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GPS clock OWS computer

dididddiiiayinan

Keyboard  Computer . . MainB
Interface i

MACH2 Z&tNE SR ECEREITIRE - HS TR E

2% B EAEBEG - &R - 0 NEFTR

Eile Special

Free space on oWs/SER: __ DiskciMIEl | oiekoi el [ DekE oDl i > | 2000102 | ottio1 |

[tegyedon:  WEETTIITEEE
[ odate [ Tme | swe | Item Dosignati (e Event [ Severity

7 7 767 A =E1 Purap 1 Running
7 7. 769 A SWC Control Cooling System OK
7 7 o1g A =Circuit Breaker 52-52 Switch Close Order
7 7 7 A +WCLU1 B8 (WCU TSC21) HM ONIOFF Order Failure W
7 7. 7 A +VCLU1.B16 (WCU TSC23) Hi ONIOFF Order Failure W
7 7 9 A +VCL1.B2 (VCU TCR21) HM ON/OFF Qrder Failure i
7 7. 1:351 A SWC Control SVC Started
7 7. 4687 A =E1 By-pass Valve, Min Coaling Off
7 7 73 A Hhll Mew TFR record created
2007.01.02 071527757 A SWC Control Cooling System Mot 0K I3}
2007.01.02 071534753 A =Circuit Breaker 52-52 Switch Trip Order L
7 715 794 A =Circuit Breaker 52-51 itch in Open Position
7 715 735 A SWC Control WC Stop Sequence Active
7 715 832 A =Circuit Breaker 52-52 witch in Open Pasition
7 715 867 A +WCUA1.B2 (WCU TCR21) HM OMNIOFF Order MNormal
2007.01.02 07:15:34 867 A +WCU1.B8 (WCU TSC21) THM OMNIOFF Order MNormal N
2007.01.02 07:15:34: 867 A +¥CU1.B16 (VCU TSC22) THM OMNIOFF Order MNormal N
7 7:15:37:010 A =Circuit Breaker 52-52 Switch Open Order
7 71537325 A Hhll MNew TFR record created
7 71549687 A =E1 By-pass Valve, Max Cooling On
2007.01.02 07:16:35.968 A =E1 By-pass Valve, Max Cooling Off N
2007.01.02 07:17:01:968 A =E1 By-pass valve, Min Cooling On ™




BEAh - MACH2 JRfEft—ET - AFRTAEER(Alarm > f5 5
GRS - B BETER RN E—EEE > —H T

72 A NEFTR

Fle Specsl Dervplopmeent |
'LOGGED ON BT Frecspaceonowsser: ookl oekoioes| 5 20080002 | 135342 I

[N Pt : Extersded
JRETrA Rk ]

124F130 Sareme

Present all alarms (events categorised as minor
severe or non-emergency event).

The event remains in the list until it has been
acknowledged by the operator.

Lve | Adarm List
Aschive Lint |
Overviwe Protectons ol Sup Test S Germrator TR Evetlat | Awsis | Acveus m
S B eI — @) _[vevion: S

SyINVA EEH(Fault  f5 R4 R B R R - H0AE )

ZEm o N ERTR



e Specal Cervelopmment !
LOGGED ON EEETTIITE e spoce on oWs sER:  Dacc | DiskDA st} | » [ 2008.1002 | 13538 |
[0

Time L] Posri Everi

2008 1002 13471310 (L] | Prase & | MOV Cumart On | Sevae
| 2008 70,02 134713130 Pl Phase C MOV Cumert On e

Presents all present faults (events categorised as
major severe or emergency event).
The event remains in the list until the fault is

cleared.
[ | Al Lt
Archive Ut _ | r
Overview | Protectors | OniSie. | | 1 | l Test kl!O!nn-n:rI R j|_ Evertust | smesus | Acvelm | nn
e R S @ e | Pt

i H MACH2 A REH &0 #%e3(TFR:  Transient Fault R
ecorden)VINAE » BZIIRE ZFAFSATT ¢
SR RSE ¢+ 10000 & HUERBS
PURE e fEECpkas
HUBE IR 200 b (BIEURE 2 Ky SkHz)
AEUERE 21
HrR S PR SO ke



HUEkfHI b 1~1000 ZFP(EIEUR By 1k~1Hz)
AIEOER R ¢ 10~10000 F5

MACH2 Z BT RES [ se s #a el s -

-} TFRplot =10O] x|
File Options Print Window Mode Report Help
=<l =]
CNT CERN SvC 1 20080512 16,04;21_0B8000.CFG
1.5
Ll
1 Ia
=== M|
gzas °°
gI Eﬁ)I E\ o
£LE OF
=i
1.5
0.15 0.16 0.17 0.18 019 02 0.21 0.22 0.23 0.24 0.25
4
Ll
=
22 & =
I8 % i
EEI EEI EE‘
S S S
'_I )_I '_\
q
0.15 0.16 0.17 0.18 019 02 0.21 0.22 0.23 0.24 025
CP1_FGPA — — - -_ -— Ll
CP2_FPGA - : - L L @
CP3_FPGA . - - L .
CP4_FPGaA — il - L 2 L2 -
CPS_FGRa [ — — _— - -
sve_TRI® | i i i i i i i i i i
0.15 0.16 0.17 0.18 013 02 0.21 0.22 0.23 0.24 0.25




— -~ $t¥f Tr., TCR, TSC X Filter FriRtIMIEERE 2 (R :

LA SIEMENS A =2t Z & 51 > Bk T STATCOM/SVC
REEERTE LM SIEMENS 7RgHE STATCOM/SVC 2 8#ER
#3(Tr.) ~ R ASHERI B8 (TCR) ~ RGBS 23(TSC) KR
K 5 (Filten) BE L /M EE BR{RE -

SIEMENS i &1~ SR ER Ira - A MBI

SVC - Protection System SIEMENS
HV/ LV transformer protection

-F01 and -F06 - Siemens Siprotec 7TUTH613

|7 F——— e eTransformer differential protection (87 T)
| i
: | = cBusbar differential protection (87BB)
| ! i zRestricted groundfault protection (87 N)
l“_)_r;_:l:% | , einstantaneous and time overcument protection {(50/51)
t==r = .;-. ' -F02 - Siemens Siprotec 75.J602
15— = f
—— A ' g i ; #Instantanecus and time overcument protection {(50/51)
i —f '. ; S— ‘ zinstantanecus and time ground overcument prot. (50N/51N)
(D @—\} i i
b ¢ —i"—
S TR R
Yg g
I I
- ST (O S
TCR1 TSG3
7561 TCR2
T2 firen N "
LU T CER GRS S 1T SR et e
Page 1 Oct 2006 M. Bar Power Transmission and Distribution f High Voltage
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SIEMENS MR A ERI e < fra€ > 20 NEFTR -

SVC - Protection System SIEMENS
TCR protection
@—\l o -F11 and -F31 — Siemens Siprotec 7UTH612
W= . — eDifferential protection {(87)
| } ] _ s Themal overload protection {49)
I_ & Jl l i &Time overcumment protection {51)
,[ g —
= ? -F12 and -F52 — Siemens Siprotec 7S5J602
tj ¥ i I L sinstantaneocus and time overcument protection {50/51)
= } > cinstantaneous and time ground overcument prot. (S0NJ/S51N)
: (,_1—, «Negative phase sequence protection {(46)
Vs
Page3 Oct 2006 M_Bar Power Transmission and ;)i:llir\tlullim fHI;]”VuIB et
e 37 R e NEE e = — .
SIEMENS M SR ae VIR EE A a8 < Pre& - 4 NEIFTR
SVC - Protection System SIEMENS

TSC protection

-£21,-F31 and -F41 — Siemens Siprotec 7UT612

i
2T sDifferential protection (87)
[t = &Thermal overload protection {(49)
.}.
: E ~Time overcument protection (51)
LY g

l = —F22,.F32and -F42— Trench CPRO4
A — =
=== cTmme overcument protection (50/51)

cTime ground overcument protection {SON/S1N)

= % s
4 'j'i == = l Overnvoliage protection function {(59)

| 4 I &Themal overioad protection function {(49)

[ L )

== :I cMNegative phase sequence protection function {(46)

I E_mj |

!_’L_fi? -F23,F33and -F43 — Trench CPR04

«Cap tor protection (60C)
1ty o g P B 2 g

Page 2 Oct 2006 M_Bar Power Transmission and Distribution f High Voltage
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SIEMENS AR S5 &5 2 frat > 41 MEFT -

SVC - Protection System SIEMENS
FILTER protection

-F62,-F63,-F72 and—F73— Trench CPR04
&Time overcument protection {(50/51)
&Tme ground overcumment protection (530N/51N)
&0Overvoltage protection {59}
&Themal overioad protection {(49)
cNegative phase sequence protection (46)
2Capacitor unbalance protection (60C)

o o e S e e

Paged Oct 2006 M. Bar Power Transmission and Distribufion F High Voltage
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S4ctE IEEE Std 1031-2000, IEEE Guide for the Functional Spe
cification of Transmission Static Var Compensators 2% * SVC £+
& FEFR B2 B (redundant)(R5& » 1MW ERE sFEH PT X CT -

PAUT& IEEE Std 1031-2000 #5# SVC STl Al ge e 2 2 fragiy

A
() EBEES -

1. EERIRE

2. WHEMREE(BIAN © SEERERHDMR - FIGRE)
3. EERE
4. PRt EORE

5. RARTEEIRE

6. ZEPREEEE

(Z)EDLE

(=) BERLHEER )
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1. EEREGERE

2. PR RE
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1. RAEFEHIEIR
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|EC61850 24 > 18 51 177 E T FE 573 By 10 (B (7 » Horht PART 3~5 EZEH
HIS BT - — SR IRTRE Z R OK TSR RS T IEIAE PART 7.2
{ETHEE & 22 A
st BT 35 E MMS(Manufactured Messaging Specifications) #4351 EAR & AVER
H 5 PART 9 1= ZAR U

HE(PROCESS BUS)> #1# 55 BH » PART 10 B2 —{EEh {7 LB E 7w 2

Pre& ERRRIE TG —IEC 61850 MR

B -

Part #

Table 1
Title

Introduction and Overview

Glossary of terms

General Requirements

System and Project Management

N | WD | =

Communication Requirements for Functions and Device Models

(=]

Configuration Description Language for Communication in Electrical Substations
Related to IEDs

Basic Communication Structure for Substation and Feeder Equipment

7.1

- Principles and Models

7.2

- Abstract Communication Service Interface (ACSI)

7.3

- Commeon Data Classes (CDC)

7.4

- Compatible logical node classes and data classes

Specific Communication Service Mapping (SCSM)

8.1

- Mappings to MMSISO/IEC 9506 — Part 1 and Part 2) and to ISO/TEC 8802-3

Specific Communication Service Mapping (SCSM)

2.1

- Sampled Values over Serial Unidirectional Multidrop Point-to-Point Link

9.2

- Sampled Values over ISO/IEC 8802-3

10

Conformance Testing

-15-
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IEC 61850 &2 25 B 70 Al H FH 25 R S R4 B AR AR e ff > i
— 1 Ry #EYH B (logical nodes) » BIATEBMEFZERIRS A7, BEiEmIFR
BC, RaBAERAT P, BRRHEARE X7
F—(EEEEES - DU LN - B2 —2 3 EER TR - B—E&ER TR
HHFAARE > mEtERaEATH [EC {4 E ) 245 H R 2 ke
BanEns ek E 2 XCBR Hy#HEEL - 0 H B rh & 7 S &
LOC gl UL BT 25 A 2l o PR 55388 - OpCnt FURFRIEREL » Pos fUFE
L' E > BlkOpn {UREASHFARETI 25 <5 -
THEHER Sras fa s ez [EC BRER S T RS L - HERIENEEETIEL
RS F - A N EFR

IEC 61850-7-2 (Virtual World)
Services d

"
TCPAP
Metwork

-

logical device (Bay)

e — - XCBR1

T Position
SCSM
IEC 61850-8-1 Mu%

Real devices

in any
IEC 61850-7-4 logical 4 L IEC 61850-7-4 subsatation
node (circuit breaker) data (Position)

IEC 61850-6
51850 configuration file EE—

-16-



BERELHHR EE R S T LU AR - S E R AR RGN - 5%

E~ EHE ~ =R ATERTR

Logical node information
p— /

Common logical node information

information independent from the dedicated function
represented by the LN, e.g., mode, health, name plate, etc.

Status information

information representing either the status of the process or of
the function allocated to the LN, e.g., switch type, switch
operating capability, etc.

Settings

information needed for the function of a logical node, e.q., first,
second, and third reclose time, close pulse time, and reclaim
time of an autoreclosing function.

B e L

Measured values

are analogue data measured from the process or calculated in
the functions like currents, voltages, power, etc., e.g., total active
power, total reactive power, frequency, net real energy since last
reset, etc.

Conftrols

are data which are changed by commands like switchgear state
(ON/OFF), tap changer position or resetable counters, e.g.,
position, block opening, etc.

ki

F IEC 61850 PART 7.4 P& ey s BEa Al dE Tt > B& 7 &R
fir ~ FL[EIERER N ~ hull fommbl2E RS > DIEES 2 XCBR BT B AR

HI0 N EFR 5 Hodt DATA NAME fi#fiz 2 LOC fRRALE - HEERYH[E =

-17 -



FER 1 SPS AR Ry B —iRRE » B lm B3R R E 2 IRRE - A FRL A (7

AR -

XCER class
Attribute Name Attr. Type Explanation T| M/O

LNName Shall be inherited from Logical-Node Class (see IEC 61850-7-2)
Data
Common Logieal Node Information

LN shall inherit all Mandatory Data frem Common Logical Node Class M
Loc SPS Local operation (local means without substation automation M

communication, hardwired direct contral)
EEHealth INS External equipment health o
EENamea DFEL Extarnal equipmeant name plate 9]
OpCnt INS Operation counter M
Controls
Pos DPC Switch position M
BlkOpn SPC Block opening M
BlkCls SPC Block closing M
ChaMotEna SPC Charger motor enabled o]
Metered Values
SumSwARs BCR Sum of Switched Amperes, resetable | |O
Status Information
CBOpCap INS Circuit breaker operating capability M
POWCap INS Point On Wawve switching capability O
MaxOpCap INS Circult breaker operating capability when fully charged o]

‘ ‘ Pgs wxr/ ;
Data Name Common Data Class Description M andatory/Optional

Anatomy of Circuit Breaker (XCBR)
Logical Node in IEC61850-7-4

TEIL[E BRI AT 245 - 1 SPS AEREERLIRER » DPS X
FUUEEIRRE - INS UREEEGINAES: § Horp SPS &fllE 7 b — M AR EHi
Pt B TR AEREAL - F =R TIREIR - SEUURACRERYEEE
e — MR SRTHIZERE © DLERYEFRAE IEC 61850 PART 7.3 AFTER -
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SPS class
Attribute Attribute Type FC TrgOp Value/Value Range Mroic
Name
DataMame Inherited from Data Class {see IEC 61850-7-2)
DataAttribute
stalirs
stVal BOOLEAN ST [dchg TRUE | FALSE M
q Quality ST |[qchg M
t TimeStamp 5T M
substftion
subEma BOOLEAN sV PICS_SUBST
subyal BOOLEAN S¥ TRUE | FALSE PICS_SUBST
subC} Cuality 5V PICS_SUBST
sublD VISIBLE STRINGG4 S PICS_SUBST
configuralion, descripiion and axtension
d WVISIBLE STRING255 DC Text a
du UNICODE STRING255 D 0
crlehs WISIBELE STRIMGZ5S ExX AC_DLNDA_M
celcMName WVISIBLE STRING25S EX AC_DLNDA_M
datals VISIBELE STRING255 EX AC_DLN_M

! P ! !

Attribute Type Functional Range of Mandato
Name Constraint Values Optio

Anatomy of the Single Point Status (SPS)
Common Data Class in IEC61850-7-3

PR B SR Bl s s T AH B BRREAE L (BAY) - HEPE s5HINRE L B
7~ AE IEC 61850 RYEEEZFR A MR
Relay 1/ XC BR] $ ST$Loc$stVal

A L

T i Attribute
Data
Functional Constraint
— Logical Node
———— Logical Device

Anatomy of an IEC61850-8-1 Object Name

IR S E ARG A B il BN Y SR (E R 1EC61850 HyZRn H AR FE e

sl I HEFRAESEH [ED RE RS o B NBE ThERE > X

-19-



P B MMXUSMXSA | B4 — 6 BMB TR » 18

AT Ry MMXUTSMXSA -

IEC61850 Data Model

Phase to Ground Voltage
/ - Current

—
PhY A
Functional Constraints +—— Measurements
MX M
Logical Nodes +—— Measurement Unit
MMXLM MMXL2

Logical Device

(e.g. Relay1)
Object Name =
Physical Device MMXU2$MXSA =
{network address) Feeder #2 Current Measurements

| MNetwaork

HAFRIA IEC61850 =~ Bklanes R R BB BN T ETT -
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IEC61850 Logical Node Groups

Name Description
Boonx Automatic Control (4)
oo Supenvisory Control (5).
[ e Generic Functions (3).
L Interfacing/Archiving (4).
Ly System Logical Nodes (2).
Moo Metering & Measurement ().
Poocx Protection (28).
oo Protection Related (10).
S0 Sensors, Monitoring (4).
Trxx Instrument Transformer (2).
XKoo Switchgear (2).
YK Power Transformer (4).
ZHXNXK Cther Equipment (15).
Wit Wind (Set aside for other standards)
O Solar (Set aside for other standards)
Hxoox Hydropower (Set aside for other standards)
MO0 Power Plant (Set aside for other standards)
Bxox Battery (Set aside for other standards)
Frxx Fuel Cells (Set aside for other standards)

Protection Logical Nodes

Name Description

PDIF Differential

PDIR Direction

PDIS Distance

PDOP Directional overpower
PDUP Directional underpower
PFRC Rate of change of frequency
PHAR Harmonic restraint

PHIZ Ground detector

PlOC Instantaneous overcurrent
PMRI Motor restart inhibition
PMSS Motor starting time supervision
POPF Owver power factor
PPAM Phase angle measuring

-21 -




Protection Logical Nodes

(cont'd)
Name Description
PSCH Protection scheme
PSDE Sensitive directional earth fault
PTEF Transient earth fault
PTOC Time over current
PTOF Over frequency
PTOV Over voltage
PTRC Protection trip conditioning
PTTR Themmal overload
PTUC Under current
PTUV Under voltage
PVOC Voltage controlled time over current
PVFH Volts per Hz
PZSU Zero speed or under speed

Protection Related Logical Nodes

Name

Description

RDRE

Disturbance recorder function

RADR

Disturbance recorder channel analogue

REDR

Disturbance recorder channel binary

RDRS

Disturbance record handling

RERF

Breaker failure

RDIR

Directional element

RFLO

Fault locator

RPSB

Power swing detection/blocking

RREC

Auto reclosing

RSYN

Synchronism-check or synchronising

-22 -




Common Data Classes

Name Description
SPS Single Point Status
DPS Double Point Status
INS Integer Status
ACT Protection Activation
ACD Directional Protection Activation Info.
SEC Security Violation Counting
BCR Binary Counter Reading
My Measured Value
CMV Complex Measured Value
SAV Sampled Value
WYE Phase to ground measured values for 3-phase system
DEL Phase to phase measured values for 3-phase system
SEQ Sequence
HMV Harmonic value
HWYE Harmonic value for WYE
HDEL Harmonic value for DEL

Functional Constraints

FC Name | Description

ST Status Information

MX Measurands {analog values)
co Control

Sp Set point

sV Substituted Values

CF Configuration

DC Description

585G Setling Group

SE Setting Group Editable

EX Extended Definition (naming — read only)
EBR Buffered Report

RP Unbuffered Report

LG Logging

GO GOOSE Control

GS GSSE Control

MSs Multicast Sampled Value (9-2)
us Unicast Sampled Value (9-1)
XX Used as wild card in ACSI

-23-




IEC 61850 enabled Secure Substation %gé
( Substation Bus (101 00/1000 Mbps) Ethernet () Other Secure

Q)| Substations
Relay Meter HMI

IEC 61850

(Process Bus (.1/1/10 Gbps) Ethernet () Wrapper Gateway
Control Center
L;acy Remote
|EDs Operator

[ £y S22 EE Fr A sH 2R > Hor 43 &% PROCESS K SUBSTATION JEERHE »
EI IR E S BB 2 oL T S ACSI(Abstract communication service
interface) i B A sHAR A% 11 T AR P2 RIS B RN R BE s (A - 1B 4F TEC
61850 H1HY PART 7.2 BRTER MY - BEEFTERPHHEEEFTA IED 85 -

B —E AR TEHY LKA RS - BR T 8% ACST FER/ESL - I H 4% 5 K&
SRR AT RS (GSE, & GOOSE K GSSE, R BERHE » &E Folk

fE) 5 [ff PROCESS BUS 41 N &~
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Line protection Bay controller

Ethemeat Ethermeat
controller controller

Serial unidirectional
multidrop point to point link

e Or bi-directional with 9.2
ports Mapped to Ethernet
Ol =
= = if———
Froprietary ;L:fr;nlaetr Synchronisation. monitoring,
link test and configuration
Merging unit interfaces
Proprietary
link

ﬂ ] T Binary inputs

Process bus f2 7R HE + ZRR B2 E IRE L 23 (EER 23 - LLEEES) R i
#h2s > B — MY E A PR R E R R HER - FRG4EH CT
PT HYEE 7 K BB BR % 3% Merging unit £2& B8 T EUEE & HI(SMV, Sampled

Measured Value) @ & &RME £ ZE PROCESS BUS _EAY&E [ED £E R EE 148

i
A

B MIERPEEN — &S EN R4 2309 1F IEC 61850 H#Y PART
9.1 } 9.2 47 BIE 55 B IET7 e MEIE B A BE BT BEE R R I vl R EREE o H
R BT B BEREE T B EAUE L BRI 2 Z{ERTRE -
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8.

9.

Remote control (NCC) I Technical services

@

STATION LEVEL | ! FCT. A u FCT.B !I

3

©

@
©)
© A

) N
BAY/UNIT LEVEL | PROT. CONTR. I I M‘._I PROT. | I
Remoie Remoie
protection

protection I @
PROCESS LEVEL I Remote Process Interface II I Sensors . IAciualnrs.

l ]

—“—"—  HVequipment ——="—

+—

- PREE R BRI S A R (L B R R Uk ) (S

PREE R EE Rl SR AR (i B b O (] 2 (i

B ATIlINT= gttt

CT ~ PT BV BRI EORE A A2 57 g A8 (1L g R Y (s

. PERIERH R Fr e B L R (5

PERIEDRT OB R A B8 S Uk P Y (i

. BRI SOE L TARLEHYE R O

BRI AR CHE R G SHERE
SRRk A

10. FERTEORH S BRI B P2l o
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Physical Device

ACSI Services Physical Device
ACSI Server

ACSI Client

Data |+
—{ Data

Data |~ IfO data

/r Application U

Physical Device

I/O data
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