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TRAINING CENTER
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2.5 BUSER TS

= - BEmEm
ir 12 | s fil
SIPROTEC System Introduce 10/21~10/24 Mehdi Salimi Khaligh
STPROTEC Maintenance 10/25~10/28 Mehdi Salimi Khaligh
SIGRA 4 System Introduce 10/29~11/02 Mehdi Salimi Khaligh
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2 BERE

— » B bR BRI KRR
(—)  REERLE

Siemens H20MCHIHEH S —NEMACRERFELIL > lEERHED 2D %R
B AOREE R b - HIR T IR (LAY B R R T 280K, -

BEAIREESE & Siemens FE20ULACHIHRAVEBERERH - I ERTH
TR ) 24 P RYBR R ECEE R (L - TR LR ARV S B B PRaE DIRE - BRI
BRNEE T ~ nl5ElEm - (EERFEIZIER] - 280 - BEE BT 8 E (L - H B
MBS A e FRK

1970454 > Siemens HEH T AFRECREEEEEE - FIFEE T ITAFAU URRREUED T - B
EiEE TR EEE B Sy o ISRV E I 1 2 IR RE - HER = BIEE
i bpaEERE

19804-(XHE > Siemens FAtaHEd BfirfribeESE - Hop SIPROTEC ZSI(E AL
CREERITIATR o 19944 HEHIY SIPROTEC 4 %51 /& Siemens & RUEAREAYE L
Pre€EElE - HI ST G ~ M BIS B BUR(S TR - IRV MR T
LA EANEERE T A4 -

[E3.1.1.1 SE SIPROTEC 4{f:& =R EE(E
20134 > Siemens #AF T SIPROTEC 5 &5 AT IfReEE R B LEE
% 1EC 61850 #E{Sthhesk > B HRAMNEAEIhREELERE M - SIPROTEC 5 FCff
DIGST 5 #k#8 - ff{b T E B2 lmis » A5 [ A DigitalTwin £y - BEEEERET
BRI DR TSR -



E3.1.1.2 SE SIPROTEC Sfrié&EEEE
HAT > SIPROTEC 5 ZFIERENTI4R - BRGSO B S A RE(L - A2k
Siemens sTEKFATEE (AD) iy ACReEEE:E - EHGIETEHNS TE4EE - &
—RFHEE T R N A SEME B -
(Z) B REEERNELRTE
1. BcHiEEER AfE4H (Sensing and Input Module)
Thke
® FARERORES (CT) FIERA R (VI) ERIREEE S (108
it~ EBEE) -
® EIT(EIREIE - PHE - WRMSUERHE IR R B (E9E (B A/D
7).
BRESHER (- -
® EREFIERECHICH: -

® SIEERY A/DEHAES -

b
,f

-8 -



Voltage terminal
i /(for voltage measurement, Bl, BO)

3
fE3.1.2.2 CT ~ PTHERE R EIE

2. {SSREEETHIER4E (Signal Processing and Measurement Module)
Thee
® EPERIEAE A/D BEHENENETE (AUREAIR)
® IRHUREFTFREAREERSE (WAL ~ % - ARUE)
® F[f] Resampling Realization » i SFHPREEBIRREE Fyita ke PREELIREAT
HEEABT R EZK -

Currenli
transformer

Current terminal

gl
s ;—

Measuring Range Adaptation (can be set)
Internal CT )
(galvanic separation) / Burden Anti-Aliasing Digitalizing
F|Iter
‘[Il] h\ 24 Bit
Oo— - ADC |
| E J_ = (S/A)
sec
R 1
L
| -Protection: | -Measurement/ I-Sensitive:
CT-Type | Full Scale Range | CT-Type |Full Scale Range
5A 500 A Line 5A BA Measure:
1A 100 A protection [ 4 A 1,6 A
5A 100 A 5A 40A
1A 20A 1A 8A

&l 3.1.2.3 B A/D i fE



Internal Transformer

(galvanic separation) Signal Adaptation Anti-Aliasing Digitalizing
| Filter J
24 Bit
U — 1 ADC |
sec 1 (Z/A)

Full Scale Range: 200 V

Rated secondary voltage can be set

3.1.2.4 B A/D HEHALE

L

Anti-Aliasing  fs= fs= fo= .
Filter 16kHz  16kHz 8kHz; Resampling 20 samples/cycle
fixed Operational and
b‘ AL Pleoreet for2 fs/8 [*DFT |— | protection
1on \
measurements
/ tracked Re, Im
. fstly [*|DFT > Magnitude
Magnitude and Y Squ Comp
angle correction, f
Time constant fsig/20
correction CT ) f
fs
\ TRMS > TRMS
PQ PQ, PMU, Fault recording

(TKE8) (8 kHz, 4 kHz, 2 kHz, 1kHz)

3.1.2.5 sHRpmaERAEA E

- 10 -




x'(a+1)

fs =8 kHz

fr = 200Hz . 1600Hz (10-80Hz) X(n) x(a+1)

a = ceil (fsffr)

h(a) = Filter at time a ‘@ \
h(a+1) = Filter at time a+1

x’(a) == h(a) .

x'(a+1) = h(a+1) =) \

X(n) = (x'(a) + x"(a+1))/2) \.

x(0)

Filtering before and
after the new sampling

‘\\:>> / value

X(n-1) nary @ Result of filtering

\

o High
sampling rate

Tr=1/fr @ Low
sampling rate

3.1.2.6 Resampling Realization

£ SIPROTEC 5 HIFERIH > Resampling & —{EREFEIEIE - AN S ERREETE
SR Ry 2 (RS TR AR [EET B R SRAVEE E 22K » Bl ¥m AS950L 8 kHz 19
PRI TOIAREREE - FECRSSRANERATIEHERTE - BN DUE E S 2 TV (ReETIRE
(FIATHIFECREE 21 SEBIRE 87L) BB GWiENRERTEM 20 (EEAL - 5
— B LR T B R S S b M M B - (R s e fReE B AN nI 5E
T e

Resampl ing HfH{# SIPROTEC 5 AE%A/E 10 Hz %= 80 Hz AYESEREEENEIREE
HE G BB RS TR S H R BIE A RS pR B B VA T B A IS - [EIRSAERE

REATBERGRIE T ORI = AR RN -

3. IEIEEEERIZE (Control and Logic Module)

o RESENRERAETREER (YIBER - Z3) - iEkiragEE) -
® e A ERE RIS MHER CREFN R S5 -

o etBIIRERSG  SCRIEHERE S RNESICE -

11 -



Command

Source: Device-HMI,
Station, Control Center,

Parameter:
Interlocking Conditions
(engineered in CFC)

/

Function

Block

JInterlocking”

CILO

/

Switching authority (local/remote)
Switching mode (interlocked/uninterlocked)
Interlocking conditions

Double operation blocking

Blocking by protection

Parameter: (settings) CFC, DIGSI
Output time
Chatter blocking Command z Command
issued | protocol
Pos %} ; Info about
Pos iti
(Position of > CB position
break: e
L) @ Function Function
Block ,Circuit Block
BO Breaker" ,Control® Infolabout
Pos a Pos nfo abou
ommand XCBR |, CSWI reloases
to breaker) -_ -
/ Ayt
/ Evaluation of:
P—ué"lfgo Parameter (settings):
2 Command type,

SW-Filter time,

Feedback monitoring time,

SBO timeout

3.1.2.7 FERIThRER S E

SIPROTEC 5 HY¥EHIThEE E AL A

ERARH YA

() FE2 25 Ll
o #:/\ME;
= @A DIRERA I -
o DIGSI g -
o et
= ERAEACRA a4 i
(2) ThREMEAH 451
o IIRERAH TENESES . (XCBR) ¢

BE LT EEFENSC G R

" ERHBEERE EARRE (S

(e

(Command ) -

UEFZEZAT ~ P20 ~ CRC #dE

i et 0 - HE (S 22 H PRASLAH -

» Bl EFE R

 RMESEEEE - FIEHEE (Output Time) FIHEIEN5
(Chatter Blocking) °

» BI/BO (g A/t ) (S95iE
(CSWIT) :

o IhHEEfE4H 2]

" BEPICKE S ARIZERIE

FeEstHAE )

A PEARAH S FH 2 HAAAAE

peallisss 22 HATREAE (A0

X (Pos ) #



= ZEERE - IS AY (Command Type) ~ $RERRERZIFH
(SW-Filter Time) ~ E&EHIEERT (Feedback Monitoring
Time) A1 ER{ERTEEEEERF (SBO Timeout) e
= fROCARIETS S U BAVE N AECR IEERRIE -
o IhREFELH "HEH | (CILO) :
= SPAEEERM: o EFEE MR ERIREIR - R/ SR E )
AR~ R R E AT PReERELIL -
= SGERMFAE CFC dagstHYESHIRA: - SAF APrA R ERY
Gk At -
(3) BEEYEER
o EHYBTH B
= EPElarS NER 0 EEEEE CSWI BLHEIE S XCBR 5
AHBNT - WSERHITEIRE CSWT -
o HBHIRIFAVEHE |
= CILO 4B B IHECRATATERIRE T S B R R - DUk
RAL BN T R -

#FH(SHE4H (Communication and Interface Module)

ThRE

® HIHUSTEHI 24 (40 SCADA Z41) B IREHEEMEITHIRCHA -
® IR MEMA(EHEE (41 TEC 61850 ~ MODBUS ~ DNP3) °

® IRHLERREPENIECEDIRE - BB LR LERE -

- 13 -



Plugin — module position E, F, N, P

= Optical Ethernet module (with / without
integrated switch)

= Electrical Ethernet module (with / without
integrated switch)

= Module type ETH-BA-2EL, ETH-BB-2FO

= Up to 4 independent Ethernet - modules
pluggable

Integrated Ethernet — interface

(Port J)

= Simple cost effective client / server
interface for reporting and wave form
captures. No GOOSE messages.

= Ordering option for port J. Standard is
DIGSI 5.

ThEE
® HiFRCEEATRAVBREDE (WEEE « BEHRULIP ) -
® IRt H T EFREIIRE - RIS R

44 TE 250N HH B THE4H (Relay Output and Actuation Module)

® PRI HIEEER S S BN E(S IR -
® ERENHITIANE (WIETESES OPEN 8¢ CLOSE) -
o IR{ULIEHECRE - BRI LS -

- 14 -




Infarmation

» Destination
» Binary output
» Base module

» Source
» Binary input

» Base module » Expansion module 1

Signals Number e [l 12134 5 6.7 8 2T 1213904186120 2. 9 4 5 6 7 B
AL A e Ty T e ot
»QgLine 1 2 * Possibility for external aquisition
~ &4 Circuit breaker 1 201 = o &
P i blocking (,Knebelschalter)
v I Circuit break. 2014261 e 1
» § Extemnal health 2014261503

>Read: 20 SPS
2014261501 SPS
# >Reset switch statist. 2014261502 SPS

* Physical position as connected to
binary inputs and outputs of device

sy

» .Hukh 201426153 ENS H 4 X HH
e o saere Lo = For use in interlocking conditions
# Triplopen cmd. 2014261.300 SPS — u
# Close command 2014261301 SPS L
9 Command sctve 2014261302 SPS eaes
' Definitive trip 2014261308 SPS
# Alarm suppression 2014261.304 SPS
®Opet - 2014261306 INS = Control Command for CB
» i Control 2014201 i 1
s e = Select logging options (for example
N A T event log)
£ e e * For transmission to system interface
# >Enable closing 2014231501 3PS [+
#§ >Enable opening (fixed) | 201.4231.502 SPS |
# >Enable clasing (fixed) TR -
- ot b 2 _Use thes.e signals for outputs of
interlocking CFC plans
B St AN
3.1.2.9 PREEDNEERE S HIE]

e AMSRE (HMI) 154

® MMM INEEEE (40 DIGSI 4~ 5) HE{TIRES BT T HEN -

® E{LRREEUR

- B (EENZE R

® SIFPRILHUBEREIR(E -

Description Field
for LEDs

16 LEDs (green or
red, selectable)

LED Acknowledge
and Reset of
latched
information

Numerical Keys
and Function Keys

USB plug-in

Base Module Expansion Module
16 LEDs (red)
S Description Field
for LEDs
e 2o Context Sensitive Keys
- Cursor Keys
V F - -
¥ 88 I8 Cul
= [is [Re Key Switch S5
bk B »Remote/Local”
. L
O % Key Switch S1
JInterlocking Off / Normal*

Description Field
for Function Keys

Control of Switching Elements

3.1.2.10 AMI C AT HURR(ECHE

- 15 -



— ~ SIPROTEC 4 %%t :
(—) RS

SIPROTEC 4 ZHAEESEARY 32-bit (HERHEIES > SESESSCTE EHIEE
HIRR BB - IR EEEREE ~ BLEM - DU B S5 e H A BRI (Y
PR AT TR AR o Haga TRl 2 — 2 N BRI ML 2 S & ~ FERIFIfLEE
B2 Flse 2B AIRRE - BN E A ES (Measuring Transducer) ~ HEHEn A /il
FASH DU B s s B S MNES B S RE

Ry TERERE - 292t S =URIFIER - SR EREESET DIGST 4 X
B S IEEEEIN 2 Masking 1/0LARCFC(Continuous Function Chart)IhEE » f2AL T
HEREEE S ERI LS - JEMFIRE R P RHETRESR - WEE - 5HEHE
e A ZE A E s > LED f8RiE ~ A& R EEEE L (E B T
B ESREIRESER - CFC AllE— PR 1 iE—80&M - et P AN IEERHRAY
{E9RRIEE B3 -

SIPROTEC
®@RUN @ ERROR 7SAB32
® MENU
]
)
L]
]
a
= L
[ ]
3
]
®

Earth feeder with F4

= e :\/ \;) Event Log ...
l R‘;n:m/e Meas_ values ...
goes () P BEE
e B @3

[&3.2.1.1 BEzUEREmkE

- 16 -



DIGSI - - ¥ onfiguration Matrix) - Fle

#Ele Edt [nsert Device View Options W w -
& Smee | 2a=T 2 ]Inﬁcdionl-ulco-andsonl’
Information

Display text L

|
2 121314
| B |
T
I
T

EEEEEE
XXX XXX 4 B

=1

l

l - [A/Sheet1  [MW_BEARB Gq%c’rttﬂ\i
[E3.2.1.3 CFC #E#H4RiE =
(EALS AR et EAEE E B 2 i B » n] A e D RE A S Bl e )

EESh > ZSereSa Rt BB R EE YRR IR - MHAEEEE - WHER
Operational Annunciations(Evevnt Log)#IFault Annunciations(Trip Log) I[al
W8 N\ BR S S TR BRI BN S - BB n G WS fTaidacss
otz AR IRy T SIS AR A - BB A B PR TR R SRAVERTHIRL -

BTN B AN ICE Y - FF A DR BAG R o RE B B A Rt
PN e R e BRI B{E - BEE IR B e i B BRI RRIRFY - (AR - #
EE R T AIRE B > BErTDUSMB A E EAYRERSER LED e TR -

e Dl s RS 4H (SR 2 SCADA BN E sl -
- 17 -



01444 Bleakef failure |> ON 04 U&ZCIB 16:38:34.540
05666 Diff: Increase of char. phase L1 OFF 04.09.2003 16:38:35.641
D5668 Diff: Increase of char, phase L3 OFF 04.08,2003 16:38:36.541
05667 Diff; Increase of char. phase L2 OFF 04.09.2003 16:38:36 546
01515 Overload Current Alarm (1 alatm) ON 04.09.2003 16:33:47.751
01515 Overload Current Alarm (1 alarm OFF 05.03.2003 00:02.38.145
00301 Power System fault 164 - OFF 05092003 03:22.37.612
01423 vexl. start 1 braaker failure prot ON 05.08,.2003 03:23.04.349
01441 yext, start 2 breaker failure prot ON 05.03.2003 03:23.04.349
00301 Power System fault 165-ON 05082003 03.23.04.353
01422 >Breaker contacts OFF 0508.2003 03:23.04.380
06531 Undervaltage protection s BLOCKED ON 05.08.2003 03:23.04.384
05212 Frequency protection is BLOCKED ON 05.03.2003 03:23.04.384
06532 Undervoltage protection is ACTIVE OFF 05.08.2003 03:23.04.384
05213 Frequency protection is ACTIVE OFF 05.08.2003 03:23.04.384
01444 Breaker faiure |> OFF 05.08.2003 03.23.04. 402
05666 Diff: Increase of char. phase L1 ON 05.09.2003 03:23.04.403
N5667 Diff: Increase of char. phase L2 ON 05092003 03.23.04.403
05668 Ditf. Increase of char. phase L3 ON 05032003 03.23.04.403 =
< | M
[E3.2.1.4 Event LogrnE[El

B 1rip Log - 000162 / 03.09.2003 19:05:54.680 - Brasilien_Diff-Aus / Ordree)! Y. o] Y
Numbet Indﬁ_m falue Date and hma -
00301 Power System fault 162 -ON 03.09.2003 19:05.54 680
00302 JE2 Oh el 03 19:05:54.680
00501 Relay PICKUP ON Oms

05631 Differential protection picked up NIASTES ON 0 ms

00511 Relay GENERAL TRIP command. | BJEHL 66 ms

05691 Differential prot.: TRIP by IDIFF> BB ms

00576 =

0ns77 Prmary fault current IL2 Sidet A 84 ms

00578 Primary fault curent IL3 Sidel 03414 84 ms

00579 Prmary tault curent IL1 Side2 0,30 k& B84 ms

00580 Prmary fault curent IL2 Side2 033 kA 84 ms

00581 Prmary fault current IL3 Side2 0,31 k& 84 ms

05012 Voltage ULTE at tip 397 kV 84 ms

05M3 Voltage ULZE at tip "~ g 395 kv 84 ms

05014 Voltage ULZE attip| DEE B FHY RS E 388KV 84 ms

05015 Active power at tip 2,76 MW 84 ms

05016 Reactive power at tnp 2,39 MVAR 84 ms

05017 Frequency at tip B0,03 Hz 84 ms

as701 Diff current in phase L1 at tip 0.001/n0 84 ms

05702 Diff current in phase L2 at tip 0.011/4n0 84 ms

05703 Diff current in phase L3 at tp 0,16 1/n0 84 mis

05704 Restr, current in phase L1 at tip 1.291/4n0 84 ms

05705 Restr, current in phase L2 at trip 1.421/n0 84 ms

05706 1.401/1n0 84 ms |

01455 [ P UN 92 ms

05683 Dnlf plot IDIFF» L3 lwalhoul Tdelay) OFF 100 me

06531 Undervoltage protection is BLOCKED ON 125 ms

05212 Frequency protection i« BLOCKED ON 125 me

05631 Differential protection picked up OFF 133 ms

01455 Breaker failure protection; picked up OFF 142 s A
00301 Power System fault 162 - OFF 03.09,2003 19,0554 822

E3.2.1.5 Trip Log~ElE]

WSS RS > bR T A BRIIRESL - IR e 3$0scillographic Fault Records >
AL DIRERCER TS A AN ENRE T R - ARSI SRV ~ PreaeavEnTE
PUR: BB AR iERT > B nT LLLLRIRF{E (Ins tantaneous Values ) B(J7HAR{E (RMS
Values ) BYTZEORFILEESIGRABHRY - BIFHERASRE EatiVEEE R - Eal
PORE LAV TR AT 5 T IRERE AR R AU ] - B & R HE

BIVEES -
- 18 -



[»?_ Brasilien_Diff-Aus / Ordner Ill"1b2l va.1 GI Var!
= &2, Offline
.9 Settings =A4000164
(=@ Annunciation ‘-
(J EventLog A000151
$ Triolog =Aooo141
:3 General Interrogation =Hooo117
[2i88 Codanancs Avancetiey’  Belenning
¥ N4 Statistics 8000112
# 54 Measurement 4000110
[=-=4 Oscillographic Recards 000055
=4 Oscillographic Fault Records =
24000003
=4000002
41000001

7lH6?l

Network fa number | Fauk record rmber. | Deta ond tine

000164 05,09.2003
000162 03.09.2003
000151 29,08.2003
000141 17.,08,2003
000117 28.07,2003
000116 27.07.2003
000112 24.07,2003
000110 19.07.2003
0000S5 04.07.2003
000004 17.06.2003
000003 17.06.2003
000002 17.06,2003
000001 17.06,2003

03:22:25.181
19;05:54,480
14:13:37.536
03:29;14,382
15:32:00,215
03:33:23,319
08:18:34,135
12:47:46,025
16:126:49,252
15:11:03,246
14:40:47,259
15:00:05,341
14:35:58,186

_
B3.2.1.6 Oscillographic Fault Records & &

25
0o

o0

25
40 -
K1:iL2-S15A
25 4

25 4
40 -

I =]
KiiL1-S1A 5

FAW A A AW I A LY

=1

015

A NEMNNKN

s

\/\/\/\/\/\/\/\/\/\/\/\/
AW AR WA AL AW B G A A A

VVV VIV V'V
AWAWAG AWAWAL )

tis

VAVAVAVA'AVAVAVAVAVAVA

VVVVVVV

KTiL3-S1IA

00
25

25 4

N A L AVAT LT AVANL WA

0.15

AFAWAWA

s

VIV VYV VVVVVVY

VTSR RS R T

20

K2il1-S2/A
254

AWAWAAWAWANAWAWA - AWAWA

0.15

AWA v AVFAWAGY A

s

254
50

WALTARY SRV ELVAR VR VIR VAR VR VARY |

VAVAVAVAVAVAY;

NN NN A /Xr/\/\ NN P NN Py e x -
u{/ VVVVVVVUVY VN VY
SN ANAAN DA A A ANADNANANNAN }
VAV AVAVA TV AVAY-VAVAY VAVAV-VRVAY Y Em s 3
sl ;
B3.2.1.7 SIGRA =~ Instantaneous Values~El[E
GUEIE RN ZAET))
? 1 |
K1IUL1N1/
Klul2v : ) ; ‘ : : : :
j(
K1:iL1-S1/A : : ‘ . : A: I
K‘:lLZ-S": ’ . ‘ : ; :
. — \.
; - 01‘5 »O.IID -0;04 Eb ﬁ.‘DQ ﬂ.:ﬂ 04‘|5 0.!20 vs
K1iL3-81/A

.3 2 1.8 SIGRA Z RMS ValuesT,u |

- 19 -




sk EE AR E I RE R AL - BTV R - o] DIZERERE
fead Y (AR B S ) > P PR E Y B REIRFREIRIT T & = ES1 > BCERAVEL
BE A LIFAE - FRZRATBHFT SR E N B YRS -

{i® Brasilien_Diff-Aus / Ordner / TUM()ZI v4.1 GI Var/7TUMB21L -lﬂlﬂ
= g:}. OFfline Nebwork Faulk number | Fault record nunheg_l Date gnd time: |
B ? Settings =A000164 000164 05.09,2003 03:22:25.181
(=43 Annunciation 000162 03.09.2003 19:05:54,480
(5 EventLog Tob"-:n e — 000151 29,08.2003 14:13:37.536
i rl4 AR+
$ TripLog . = 000141 17.08.2003 03:29:14,382
: '-Pg ge"e“" l"te"::at"’”l s s 000117 28.07,2003 15:32100.215
S 1_1| S‘t"’t?‘g“c:““s detas o) 000116 27.07.2003 03;33:23.319
- » AR S \ oo 000112 24.07,2003 08:18:34.135
Export . X
[=-=A Oscillographic Records Compare pa'amebus\ il i
=4 Ostilographic Fault Rec Speichern | ) Storschieb UMB Tle &k
Rate \ B 2_Harm.cFG B ras_UM62_t62,CFG K
B 7uM62_Imp319.cFG K 0 _Henn_t0.cFG 5
K ajugr _195.CFG K Diff_Henn_11.CFG by
i | K Ajugra_214.CFG X 1d¥F-AUS.CFG K
K Ajugrd_289.cFG b Jemke01,CFG b
,‘{as_umz_uscc K Jemkr03.CFG b
< i |
Dahehamh |Braslia Dif Trip 162 Speichem
Dateityp:  [COMTRADE files (".cfg) v|  Abbrechen
A

[&3.2.1.9 FEEL REE
(RS ERC RS PE LAPEAERY COMTRADE #8=(fR{F » J5{HEL DIGST I SIGRA &E& (M)
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()  EAEREA
1. 7TUM6225 :
FEAATAC R BN - BERES N A GHYE T Tt 2 HryreE M EL
PELIRE > RPAISTEPR BRI ae i - PREETIREAT T :
54 Thas
BEURE =535 (876)
SESE (40)
EERE (GR)
100% EFE#2E (640)
AR R (59N)
REBRE =528 (871)
i ERRE (21)
ER/EREETRE (50/51)
FHURE B IRE (49)
ESREEE (48)
FEEEHEE 46)
FEAIFIRE (66)
FHRE ST EHRE G1GN)
100% EF =T (64G)
SEET SR (64R)
AERE BHERE (810)
REERE (B1U)
BEERE BETEE (59)
REERE REERE (27)
2ERE =525 (87)
RhmERE RAMESEE (32R)
FLEL EnBETEE (51)

Fral BRIt 7EY SIPROTEC 4 #Y C-CPU-2 pRPHesEERSHR - ZAREBAR

s

B EEIRHLE ~ A ap i BinVAFREIRAE ~ e i R EHI =R . . EE
PSR BT umpe rfNML B » B ATE SR #AL1% > BRELECHF AR ARE T 2R a2 D
fyTumpe r (LA 4TEERSR ) ©
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|
=
=
L
|

.3 2 2.1 Jumper~EE|

TVE61 :

ThAE Fy[E10 ee I EIU Aol 4E B 2% - m] DURS e fer 55 sE A B BR 4 7 RATRY AR AR -
B A AR - ARIE B 2R E AR SR - Bl S0t 2 RnvHRRT
TEfR2E0 > TVEOl &[] 25 R A3 2128 (Governor Control )& HARAREHEE(SS

AR AU S B A R A\ DTSR AR RS IR - [EIR% - B BERR A EHCHT - e
[ 24 (Excitation System) 3 2AFH%E(E 9% F%ehn 1 R E IR EFEUCHC -

ST ENE N B BED WSS > B A REVETERK > ZEEMAR
B ARSRHIR BB FEIR(E - iR L2 HEivED -

-0 -



System

Parameter
group
selection

Paralleling device
7VE6

uy f, D |

ON command

A\

u, f

@

Balancing cownds 4
W/

Speed
higher-lower

c)

-

Voltage
higher-lower —
N\

TR B b 2 BRI S A8 (CLOSE 1 I CLOSE
2) > SYRIMEIERES % (CB-Coil) BAHE Adn s - AR HIML A B
M > DA R RIRR 1 - I T A 1S & S SR T

[&3.2.2.2 JrfR R EE

FE > HECR T EAEME T ORI E R Y R SRR e 2 1k

channel 1
U1 — v .
u1 easuring CLOSE 1
(Side 1) vz e principle 1 Canily
U123
i :
channel 2 CB-Coil
U1 — _
v2 U2 —1 apca ISEeNnE control 2 oo CLOSE 2
(side 2) principle 2
U2(2-3) <
Input c!n_:uit ON Supervision of
supervision supervision the ON command
- Sampling values Running time Supervision
- data continuity between transistors
- phase rotation Close 1 and 2 + relay coil
=X N2 H:': N “'é}‘[—é‘: -_‘\ Al:_‘ﬁ:E.
[E3.2.2.3 JHEEEEN S mER TR RIS
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(=

JNGE -

SIPROTEC 4 Z&feeti s oyt pEEdfeE M - (284 SIPROTEC 5 AHEE
STPROTEC 4 Zfehffefed(batat BFef e - EEnEReTH R Ea g ny 8
MR - AIRFFESHIELOAE - AIRERR & R BRI R ENAIE -

#EZX SIPROTEC 4 ZiZBUfir{brhge @ EERAESEEALEH (0
Digital Twin Technology) JJHIFIHA € - HEAh A foh g B RS
SIPROTEC 5 #/b> » fil4t= PRP (Parallel Redundancy Protocol) 1 HSR
(High-availability Seamless Redundancy) #F

Bef% o HS STPROTEC 4 S&AmMRFfEIac s - Bl hifide ml A e (bl - Fic
PRHbREt nT R 2 e D - B S N AR BRI S 4 S TN RE
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= -~ SIPROTEC 5 &% :
(—) RS

SIPROTEC 5 HYSGETHR A L 2 et - FRALBE S A AT A H A Bl - F P AT
RIEERRIERASREGICE - UfEERE B e RS RACE - 1A b m] Sa%H
MR > IR AR > BRI EEAVE D RS (40 1 ErEsEsi
[F) - 15 AFEAARIBFRREREARURR  /NEURFEER LED fERERY#ER(E
R > DR E R R EEE -

B HEEY R
3.3.1.1 SIPROTEC 5 HAAHAE A st ElEl

FEFRTHEIERER TSI - STPROTEC 5 HUH T E&AYBHREE - FF AT @BE 17
R R EE (A0 1A B0 5A) K HER ARIRME - MR FTHE T T
B > ERRYER TSR]  HE5h  HPReREGRn 755t - Seat i PAE L EeaiE
e SEBACER - RIS A i n] BRI - IR S 1 4EsEeR - amafUssH B
SRR A S N B PR T2 AR SR R - R TIREUR -
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FiRsNEL SR AE S5 > SIPROTEC 5 4% 1EC 61850 #EzRffpas » HIRELEL
(BB NE F A AN AR 1 o HUE B SRR ST o] SR o fdam s e » Tife
PREACh L] 2 4R B AT se M -

STPROTEC 5 I f2ft 1 7Y 2R e FHRVRERG 80 - F P BRI A B A4 (A
TSA86) FEETE R KIEA - BBHIERAH b e (40 7ST82) LUmhe ¥Rl AR Ea FIEE
RAETEHIRRCK - mBs Rt - HUE A B EIHEGET - Rt SR R
Biranixr A NEERm 274 -

Main protection functions
Distinguishing features
Overcurrent and feeder B LXX Y__\r‘)<—/

o [XX] 75585 Busbar protection
Distance protection oo Motor protection
Line differential protection Breaker management
Combined line differential &
distance protection Generator protection
Transformer differential
Paralleling device 7KE8S5 Fault recorder

o PSR
3.3.1.2 SIPROTEC 5 USEIHAE $HHEE

o owo
Main Protection
7 SA Distance protection
7 SD Differential protection
7 SL Distance and differential protection
7 SJ Overcurrent protection
7 VK | Circuit-breaker management
Essential Differentiating Characteristics
7 82 e Exclusively 3-pole tripping
e 2 hardware variants available
7 | |86 |e Exclusively 3-pole tripping
e Hardware quantity structure flexibly configu-
rable
7 87 e 1-pole and 3-pole tripping
e Hardware quantity structure flexibly configu-
rable

3.3.1.3 SIPROTEC 5 FHAAHE A 4atierEE
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(=)

et
1. 78780 :

ZURERE R S B TR ) 28 T VO R - A NS ER e A E T
HAZ O RIS A m B BUE I NE 24 BHRHER - R - HRERESH
A BB T > WAE R S5 1A DU A il S A ERV PRe€ENTE - DURIZEZER
22 8L T

"
Local/Remote Control Additional Functions Synch Check
52 Command/Feedback .
N o) ( ) (mw) (e
V.1, P
Directional
—3¢& “
50 51 ) son - 510 ) 48 i pnrush S0BF a7 = c7 &N
Dir. Sensitive Earth
Fault Detection
| son {510 | soms {s1his | 24 | a7n = 6THs = 5on

3 .3.2.1 7SJ80 é‘l%a??:%]jjﬁ 1:% {%DX@EET = .

2. 7UT85 ~ TUT87 :
STPROTEC 7UT85 #i1 7UT87 & Siemens A5 ERES(ReEFRALINRE S M RER i -
EAF AR ZEOREEDIRE (87T) » m P afta IS ER 2 N El i b= > HIHIE S B R A

P BRI HME TR - BRI At e i eI RE
A R R - WEORE B ER R H 2 5 LOReE

SBALBRET IR — K 5Ehh - akfam cfr 1EC 61850 ik » AEFEISH I
B BB R VLR SRR - H PN ERHIRERC IR LI AT hRE » &5 & SNTP~ IEEE 1588
(PTP) = IRIG-B HFHEIERFFIMT - Fodin N Sf2fit Ay i Bl = -

TUT8S HUskatEEEGM: - SRAIEAA bR - SORAIEE AN B R A E
S m iRt 40 {EELLIEE - BN b BESRMRESERHE A4 - TUTRT HIEIE
TR BRVEDE D20 b T Zim I DHREN HE FEE FHRVERENE - IR BB e
S ERARIREREOK - IHLST > TUT8T $R k5 SRR S B S A\ eI - T & 2 B AT
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LRSS REEIER] -

7UT85
52| QA1
o

| lFG Transformer side 1 LFG Circuit breaker QA1
MP

2 o

Measured values

FG Transf. neutral point 1 FG Transformer 1

- 1ph

MP
% I-1ph 1

&N €N

Measured values

@D

_3E
c

FG Transformer side 2 FG Circuit breaker QA2
2 MP I-3ph I-3ph |—GB0BF>-
B I-3ph 2 p!

--»52 QA2 Measured values ] 5
e [«
B W o

3.3.2.2 TUT8S Megeel SR As (RaE hREE ]

e - R
f ) 2 |
% B-OA A-QA &< F& Transformer side 1
MP
Faph 1 FG Circuit breaker A«QA
P H-30h_}-E0BE>-
— S
Aé il Measured valies I
B W-3ph 1 ! __
Fi& Transf. neutral point 1 FG Circuit breaker B-OA
MP
. | F1pn 1 }— I-1ph H-3ph |
Uy @D
fit a Measured valies . Bl
B @
!
< » FG Transformer side 2 FG Transformer 1 LFG Circuit breaker C-QA
3 N NP
5 g S (5T Faph -G080

Measured valies - | Bl .
'_- .@ BO
F& Transformer side 3 LFG Circuit breaker D-04
MP
A e Foh |-GED>,

Measured values

*

3.3.2.3 TUT87 &eeH S PR (raE T REE ]
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FEBEFE(E Y > AIARIBRESKOAE - SR BREs R IR Ry B — HUE B ME(ELL -
TUT8S /EEEfREERE | ER M BIm I BHEFEEE T R 4RIER] > W12 B BRE sl RRAR
tre& > TUT8T HYSLIReEACEsE R & - $RZ > TUT8S SRFH BRI HEE - TUT8Y
RIS R e R ZR G R A RaE TR K

(=) /D&

FHEZY SIPROTEC 4 » SIPROTEC 5 fEfS4H bakat - BLARE - #RIE[EER]
PEELEERAE 7 FEIR TR o R R T TR (LERE TR EA
TR T S RIS RATFIRCA - TR THAE S RS = S 4EE I T oK -

A > SIPROTEC 5 By ERERG L ERE B S 0PI E A - HIL » H
RS R I EETEFESEEEN - SMEERENEBI LB SIS E » WK
RIS R e TR S AR A R R AU TE I 5t » S By i B B AN R
FH » SIPROTEC 4 {J57R/& 4508 1T Al SEHYEESE -

48 =~ 0 SIPROTEC 5 BB ARG IrERA T —(E@ K HEEEE » R
{Eme THRAEEEENTRK - B R EEENEEIE TR EIVAR -
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P9 ~ SIGRA 4

(=)

ES S LY

SIGRA 4 JZ Siemens BFAZFHY—KESEEEITHES > FOZIEANE A
GRS o HE IR AR E (R E (41 STPROTEC 2513
) ARV RO EE - IR R MY RE S I AR R ST - (e mhEl L
FERTTET T ERAEHY AT SEMEEL AR TR0 -

SIGRA 4 HYy—REFRMERHEEEBRRE AL - ZEREE - AL
PREEEBN TR - BEEPEIE - WLAEFR A 230 R R B SO sk =
B - FEEIZSALLE - HFEATLLE R ~ G5/ NsR@B i - FErtihifie
(LS PEBEA TR AR » Bh4h > SIGRA 4 EFRELHEHERVEIR LIRS - [F15
FFRE# B U PRI R R BR R BB R B E -~ 1T e — 2P A BE A
TR -

THEEJTTA > SIGRA 4 #& MM =UATECER S0/ (40 COMTIRADE) - NS
FALVEIE R T B - GRS - S8R ESE - HENENEIL
M TRE 1] DUE B A P RS S P s R R ST B R A
BT AR S B S o HhAh 0 SIGRA 4 B SCHBBRIAE - fEF TARATH]
SREEEISREEES A DETEN RS ER ERR THRIE -

FEFRAE I Z&T - SIGRA 4 HUEETCRZEL - EEMEFANER -
fia i DUPRER AR STPROTEC RR(aCskivEdR - BB LARRNE Arifeth » s
fEp AL HIE IR T2 - [FIRF > HEEFECer B Sae o] 77 B FH P B HEE S d
[ > R RINE LR TR AR RIS -

SIGRA 4 B Siemens SIPROTEC ZFISeMHVE R - #— P58 7 HIE
FAE(E - fECRESEE N T > SIGRA 4 FIEAEMRENE NN - 28
RE 7 iR R S s B EAVA R - TR A B IE RV AT S - B
R 4ETE TAZRNEY M TE - Rl 2 oe s A AR A U LB R b ey ek B
1:[3 o
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(=)

5.

SREEARER » SIGRA 4 & —UERIIEECER ~ BUB TR SR it i —Ra AV
ELH - EMEREHEIH P REE R 258 - e BRI RINE LR R
B SCRY - BRI TAZANM S » SIGRA 4 MMEEET T LIERCRITHIES -
FEERESEEHTNEE TR — -

SIGRA BEDMT AL -

R

® fifEit SIPROTEC fre€SEE CIEMERHHECHIIRE -

® & SIPROTEC ZeE PR EIPEIREZR > @ERAL . cfg
2 .comtrade » HEFRSIIFSEHE -

FIBf SIGRA #RHS :

® i) SIGRA %G > BE%E "File" BEIH -

® EIE "Open File" Z¢ "Import COMTRADE File" » #} AFEEUAYE B IR
2 .

- RRREEE

® {EHE(ATL - SIGRA EHEIAERCIPE - BUREIERF BB ERULIE -
® [FRITEM LR @it TE A1 PRITA - fetiRHsa i 4N -
BT -
® NPT
IS BR B R U Y - e i AR HIARA (20 A~ B = C #HD -
® (REERFMEIHT
R EHVE (R > BRI (R (50/51) BN RaE (87) HYEH{E
EERETE -
®  S{RfESE oM
[EFHSERAIRINRE - e R 2RV R - MR e SRR R S IE Y -
BT R T
® (#/f] SIGRA feftaVEEET A ¢
> ETE RMS EEANIERE - MRl R & E N -
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> TR T > I EE A AR E B RYUE T
® [FRIHEEILIEE @ eE —MHERBERAVHAR % - eSS FE eI
MRS -

iy e ¥ 2R % A6 uwEHs iQ = | B () i) 8. <Curen Corfigurotion>
S Time Signals - LEFT.CFG: 16.08.2006 10:19:30.046

2l record by Sigrad,
Fiename: D:ASIGRA_DATEM\LEFTALEFT

71,4 [None
85,0 [None:
AT ST = AT ST

[Comment 189,0|None

iL2/ A
75
50
25
oo -

i3/ A

50
25

69,0 [Nane
17 871

2Harmon. 3 Harmon. 5 Harmon.

2,04 A| 458" 0254 A 207% 274%| 197% | 53%|

Secondary fn: 60,0Hz _Pri: 525000 ¥/2000 A Sec: 117,09/5,0A F:1,2 kz

3.4.2.1 SIGRA 4 HfEECEREL AT 5 SR B [
6. HEAHEL A
® RN ERE: - HlEriREA - fa
> EEAEEEMERS
> MHEIREE
> AR
> Al -
7. &SRO -
® (Fif] SIGRA 1y FHEAERKTHE !
> DEH 4SS R PDF B Word #ie -
> RIFITEEE  DIEHR SR SRRITLEL -
8. (BIREFEBLI AL

® RUBRKIEIEAIREBNE O EE R - HIREE[E T () -
-3 -




® RO MTEERELEITRURILY > A SISO T RN A S U

o FEmll EPER > SICRA REFPREE L fR (HEE RNy o - R A
SEE MR - IR RS 2 SR e T -

(=) SR SRR A S T E B
SR (I 25 (£ B I PRal S P 0 R AV A (0 - RS bR AE R A E R RS L
AL E - HAZ0 HRVZEBAEMENSIEE A - @RIEERHE - IIREREREE - ¢
iMeE B IR A M (B{LRSRVR e T -
S E (I —(E 81T H B EAYIHRE - AR ARVERES S B (DR SR8
Ayile - FEEm ARG o > STORA SCIRERIEREENL > BRI Em it B RS - Bt
S B P e v L R A A (B S -
o HEIEEM  MARATATEN - AR R nH BB UM 2 i R R e -
o EmigEEN ¢ EES NI ERIRETIE - EE LR ITEAE R - FAEAE
e PE P e B R AR ES T

a0

Network Configuration X Network Configuration X

Configuration | <Cument Configuration> g [ Add.. Configuration | <Cunent Configuration> g [ Add..
Metwaork Nodes: K1 2 B Save the signal assignment Metwork Nodes: K1 T ¥ Save the signal assignment
Signal Assignment  Fault Locator Signal Assignment  Fault Locator
‘ IL1 | iL1 I~ Network Node at Dpposite Line End: | K2 [=]
L1 o
2lic |l w2 = =] :"”‘W - 1 |
- ame: | art
L2
IL3 | iL3 E uLz3 B Length: 100.0 km
L3 : Type: Overhead Line
Central Phase: None
ULIE | w1 E Resistance Value (R1'): 30,00 mOhmfkm
ULZE [ a2 B Reactance Value {(<1'): 229.0 mOhm/km
. Capacity Value (Ch'): 15.50 nFfkm
IE [ ie =] TEIFE ™ Uen [usvNz ] RERL Ty
E/lph |1 Uren 1 \ GEAE L]
en -
o RRL: 0.000
HMAAL: 0,000
X Earth Current from Node: <None>
Nominal Transformer Value: Current WVoltage - _
- . Operating current 10004
Recorded as: Primany: 2000 A 525000 -
Execute: Secondary Display
@ e N A Lk [ Impedance Corection with Inom /14
CT St t Line E
arpoin ] I: -
Add Section
[ cancel | [ Heb | o] Cancel Help

[ 3.4.3.1 RESACE - SR IHI 2 HEE E

TR -
. WRECEREIE 7T R R RIS B HE T oA (ATl ~ S rhorIERDe ) -
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2. FIFMESUAST RERESE - 1075 A BRI (PRSI BARZERAR S

EZ) e
3. ¥REEETTE o SRS WY EE ERR AR o HUPEERE AL WA FR A SR A Y T
Voltage

’ Voltage from Left Side Voltage from Right Side ’ .

A X - 11 X 12

u2
U1
y T~ N/
Distance X ~ -

a b

BRI S R

[ 3.4.3.1 SfEhieEm B i GorEE
B R R e L A ESS
P IR BN SRS LR S PH s -
®  NKEEFIEHER R H DT
REFS ARSI R IE - fR S e B -

BURERESSR -

°
PRAEELYE
°
°

PGS

Rl R A T T (LSS SR P RE (RS R {2

BRI - JER SR B P Y E (A RE P B 50 -
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B O OVGHEER

VEE B TSR BLRE JRAERE IR . RAAREIEIRIE T R A ERTE 245
AR La i o BN E DIESEVETT /T BFRES R s AIPREL - HETRIRE
EMEASEMER RSB L 2 R ESE - fEEFIE R T WA LRI
s HIPREEETERE ) - BN S RIS BRI R R L A BRI R

RREHEEAFHETE Siemens SIPROTEC 5 Z&RAVRE AL BB (L 4EE E
R BRI HEHRIEER AL i R RE TR K WIBERIRE - ZBiiRiE - SRR
FE AL O INEE o B LRI E R KIEEE T T S T e i 38 A I A PR R B FERE ) - 108
RIFFESfEAg ITNAE » ZRERREE A NI HE B A BT B - I35 A PR RS
Jit > ARCE LRI o [FFF - SFAAVERECER L TP Te DhRE - R R ERH 7
Mrigdt TR 77 o 14N » BE R SIPROTEC 5 24 E BRI LA T
RN T BN Ew E BUATRAERYVETTRR K » thAE B A BB AR SR B il di
A PRER

(G - PEZE S T LR B T B T A A Ry AR A LT 7 TAIHY S AR B
TCHSE Siemens Karlsruhe TRGfEf T34 0EHEMEAENVEE - BIR T EREHEE
BUE RIS AV EE R - 80 - E—REIBEERE - R LR R SR L R
BRIV ERE - AT AR - RETRIRFILRSTINER -

i R A T B R B IRV LRy - B SR BAI S 2 BRI MR
BERE - MEBERE LB RO A OReEH S - BP0 7 IRAV R ET ELAR 5T -
R LRERMEBRARE N ARG TER - AT ERENRI - 14 RE
B ERORZIRS G BRI LAF b - P sy g R BB K L dAviE (ff - (T
—(EHETER R S R R AVREE - ERRRE AR EAR b AT - NERRTT LI -
AR T RER R AR E By BN - BN LIFREE E SR BEEE -

TEARKN TAEF - R AR EE S - AT ET Bl 2 - FiS
Bt 22 SRkE g B ERE S R A B T0F - BB EEEs A 22T >
— R A E AR E IR E M B 5

AR JTIH 0 A EIFEEE LT 56

®  BHYIRITAGR TR RS SR IRGEERE TUM6225 HYThAE CEIfSAE
1% o BB THRE SIPROTEC 5 &5 DISE— 402548 - 1eTHRsEhRE BT
B -

® R {REEE RIS : B8 SIPROTEC 5 MYEAZIIEL > fEIFH

ol

_If
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HEiE N\ B IR B SR bae AV R (R RE ) Bl R e PR R RE

®  GUEIEMCREHEINERE S - IR EAYE R o B A SR B
FAMF LR (ATl ) #85 » ZIRIINERE J13 B S PR R S CE TR B IR i
FIRENRE - RN SR ECITHNERE T - MBS AH B RS [BRAE s & IR =2

o TRHIESEUAG AR ¢ HESE R AR A TR 1
BEFHEEINRN » SRR RS - H A SRR B T 2 BN B
MR - AEH SRR R T - HRAET S MR R B - DU L A
s B -

SR BEEHREE T 8 A SIPROTEC ZASHIMEE > (EB053 P9 2T AR B 517
SUEFTICALBREE  F AR BSET SIS B B R (T
SR AR 5 B T SR S - RS T ST B R RS2 5

{f - 530K

(—)  SIEMENS, ” SIPROTEC Fault Record Analysis SIGRA 4~

A

() SIEMENS, " Training Manual Hsinta ”

(=) SIEMENS, " SIP 5 Operating Manual-V4~

(P9)  SIEMENS, ” SIPROTEC 5 Description Hardware”
(#.)  SIEMENS, ” SIP 4 SYSTEM MANUAL”

(75%)  SIEMENS, 7 7SJ80, 7UM62xx, 7UT8x, 7VE6xxx Manual”
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