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- AR EXE WU Q% BHE Y|
L+, AC/DC Differential Protection
- S5 diiut ACE TE st MHRE
et B
L} AC Overcurrent/Overvoltage Protection
- ACE HHQU/MERERE HVDC AAEIE HESE
71 }Bt KHG 7|
2. DC Overvoltage/Overcurrent Protection
- DC & o/ RERE] HVDC Al~HE B S5t
7l ATt HE Vs
0f. Abnormal Protection
- HVDC A|~|H0] HIFAEQ <918 E58 ol=
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Mzt HVDC Protections2! 0|8}

T8 2-12 oj&oliA MRSt HVDC A ABe) BHE7lsE
HVDC Al~Ele] g5Eeb st Bozth el
HVDC R&7|&9 zt2tol thet A2 CHSEREE] &R5Q
B2 M Lsb7IE s
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|
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B AC> IO
F—a{ [C> AC
Oifferentiol

AC
Overcurrent

Nnnml

| Corverwr

{ Control Al
|
Overvoltage:

a3 2-1. HVDC Aladel 22 25k,

2.2 Asymmetry 88 J|lsS

Asymmetrys ACEOIM K2t ALD0| Q6iA] £ 1 E
ZZEI0l elo] HHol P XRup7p HlE 7 RE R
HVDC Al~EHS E6101 CHA AC BOl dhaEle 1L s
k7| Qs EMSH= Hoeg 5t gl DC dYys 54
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LYol LERE QUEE,
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a8 2-2. HVDCAIAH[e] Asymetry.

IR 5T 2¥ 20011 24

2.3 DC Overvoltage/DC Overcurrent

S18657t=2] HE 7|52 HVDC Al~EHIQl 2t Poledl A2
= DC MY MR E HE| HVDC A 2~Hg HS6h= 7|
S8 7R b & H AR es dWHsHH DC Overvol-
taget= HVDC A} ~El9f Cabledt Surge Arresterg ® @ ohz
Jl=g 7Rl 2141 DC Overcurrenti= HVDC Al RS M}
Olg| ~E| WiHE HAdo olgh g A= ol&sct, 1
2-32 DC Overvoltage?t DC Overcurrent W& 7[s2
BLOCKE Z H0 £ QU Ao B RSV T AlA
elap LA wE BHA] &M (Inverse Definite  Minimum
Time) & 71AIQ QICH F7IH02 B RG] opser wyt
ofLl2t MEQY HS71E 7IA 0 Ul XM BHE7isR
Communication LineQ| 1120] 471 Z40 HIFH MO g
ClH{E{ tre] HMU0| Zolot= A0 AMEEICH 8 He
LR Bl M TR HVDC S A S O B

ot S WRHEY0| CHSE ol REsle SASC

e

OC Overvoltage
& Overcurrent

_“.

(a) DC Overvoltage/Overcurrent 2 38|22

N OVERVOLTAGE
WINDOW
COMPARATOR

OUTPUT

LOW VOLTAGE g
WINDOW BELAY BLOCH &
COMPARATOR | i TRIT
i T

(b) DC Overvoltage/Under Voltage W3 83T

1-SETTING LEVEL
= OVERCL'RRENT

06" INTEGRATOR

o
DETBCTOR ouTerT

A \
|

SETTING HLOCK &
TRIP

(¢) DC Overcurrent 25 82r

K . OC uncervoltage
Protaction
2 |

_“.

(d) DC Under Voltage H#3 5|2

8] 2-3. DC Overvoitage/DC Overcurrent 2% &
e,
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2.4 AC Overcurrent (Zt=¥=: 51597)

S15977t= 715 AC 9| 1t MIEHE| HVDC A|AH|
H3oh= 7lsC 2 M3AENA 3B DC Overcurrent &
st A 852 ol AOR AOIHS Y-A 34 H
H7IRRE HRE ot 7IE 2 gt2 AC Overcurrent®| H
S719] Alg jteg o|gsitte Fdoloh, O# 2-4&= DC
Overcurrent?} HS 85L5 HHEHHL QO

fos o

]

3
Dt | DE

AC
Overcurrent

(a)

PEAK LarcesT Ivw

i RECTIFIER TO
OVERCURRENT
— PROTECTION
Tvw T
3PHASE
(b)
v e
!
INTEGRATOR PETECTOR
e
(c) HE 8L

3 2-4. AC Overcurrent £5 23T,

2.5 AC Overvoltage GI=YS: $1847)

S18477tE 7e2 R MY =EE 25 A WHo
BHUO| A= WG WAIGH| H5t0] ALZECE 0[ZH0| F
2 MHel AHE Her|e 27 & AME HEotke Z101H,
ZAHEL HAV|7F B WHET|E THAI7] W2, 2R = 2ol
WMot =2 FHUg WHATIE 1R Mt A7(2 ) 9
X2 EXst A8 Combination)0| E QotC}. e, o] &

e HYYI9 1R & WE MYs Y IXIE BUHE S, &
Hot 271 & MU AHbbsict 241 & § 8ot MY0] 71E
WE RSO, MYUs 48AI7I= | s (Up B52h & &t
Rlgtot, st HU0| HAKEICHHE, ZIHEE HAA7]E= o
8tg JHA|D QUL AC Overvoltages= CHSIF 20| 3HEO
2 AR il 2t BE st dHES Chgak ¢
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7t. AC Overvoltage A (S1846)
Lt AC Overvoltage B (S1847)
Ct. Tap Ratio (80523)

7k. AC Overvoltage A (S1846)
ol 7= QUEAMS( Vy, Vi, V. V.. Vi,

(

MO A2 ORing®El M7 © (O1E & Line-
| ¥ NS E &6t AC Linet H4ZE WX

Olell~EHE K S ol7| 8 AC Overvoltage Protection 2%

2 WA= olgsitt. 123 HREskE Mo Tap

Ratio(S0523)2] &< tlg2t g6l Al AC Overvoltage B7t

= (S1847) 2 MEr=EICt

Ol

L}. AC Overvoltage B
AC Overvoltage BZI=(IIEMHSSI’ATIE2 AC Over-
voltage A7I=R2RE Q&= MEE Chga 2t

1 Channel 1. :

® /21 - Highest Vvw+gamma

® =5 - AC Overvolt. Relay %5}

® 7|5 - AC Overvoltage B71=2| EPROM(IC 15, IC 16)
Ol HHSHAl E40| A AR el Channel 1
0| Addressing®=lH X' EPROM(IC 15, IC 16)
o E2 Aol st MA] OHIAEQ] BISHA|
EME Z= 12 bit word2 FEistCt. O 12 bit
word &&= D/A HAHE{QC 1Dof] MEE LT,
S/H Chip(IC 18) & AHXMAM HEZ|IC 19)0) LiE}
LA [ 2F 2I-o] AjzE el 2 LIEHATE

2) Channel 2. :
® 2!21 - Highest Vvw
® =X - Tapchager® Up/Down&stg 27| sl =%tol

"

= “Forced Lower 2t "Inhibit Raise™S S A|7F]
M. 0] 1S Tapchanger’/} Huntingste HE
U710 Mol sIAEH2IA A~ §EEE THA QL RJALE

® /|5 - Channel 280l 420l MEEE OXAE 24342 3
M EPROM(IC 14)0f M= &0 |11, EPROMZ
Tapchanger Limiteroll CHSt HEE 7HX[ 1 QULCE
a1 s|~H2AI A~ EH 2 EPROMOI K Z2HEO]
ULt a2 EPROMAUC 14)2f HIOIE Z&dof| of
8 e chgab 2o
- D7 : Forced Lower set
- D8 : Forced Lower reset
- D5 ! Inhibit Raise set
- D4 @ Inhibit Raise reset
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HF=-8lt HVDC Protectiontt2} 0]8H

3) Channel 3. Channel 4. Channel 5:

e 2231 - Viw A(Line to line), Vlw B(Line to line), Viw
C(Line to line)

® EX - [ow AC voltageE AZEd6h= 0|7 HVDC A~
Hol mE M2 AC LinetAM isgtons G
2 AC M2 HVDC AlILHS Heig Betdst
Al 8t + AoBg 0|8 HEsh= 0|t

® |5 - AC Overvoltage B7H=9] D/A AHEIC 17 & 2
el 58g KL UCH Z= G2 IC 23, IC
24. IC 2501l 28 Latch&l 1 REHEICH D/A 7
E{o| &8 42 Chgat o}
- D1 : Low AC Volts set.
~ DO : Low AC Volts reset.

Ct. Tap Ratio
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31 = 4!
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5V 154kV 1 _ 409
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2.6 AC/DC Differential
AC/DC Differential7H=(S1848) = Ci3 1 & 2709 7|
sC2 B HVDC Al~HE HSeict

- AC)DC Differential (SHORT CIRCUIT)
- DC>AC Differential (COMMUTATION FAILURE)
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Failure

(b)

a8 2-6. AC/DC Differential £ ST,
HAHZI0 77t Ao DCYAC Differential
O] st A7 Mg sl=6t/| HohAM sIrf 2HE T
= oa 240l OfSIE 501 Mi0f(a ~Advanced! & 'W4H) BHCL
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LB WO F 20m 18 26 (b HFE-sllid HVDC Al
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S15967t= WSk MO ANEI7L =2 a 2tal y 2HOo] 2
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0l&t0] QUi Aon! FehE7] w20 HVDC Al~HIe] E
| Heatrt T18 2-72 HVDC Al~H2] Abnormal Firing
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MElH Chgah 20},
- Protection Interface A
- Protection Interface B
- Protection Command
~ Protection Sequencer

3.2 Interface AZISIEHS: 1825)

Interface A& Polel Neutral AreaOllA Wilisl= 178G
URIsH=H tHEXM Q7 Pole Diffenential. DC Cable Low
Voltage Fault. “12}31 Neutral Bus OvervoltageO|Ct.
Interface A= NBGS Sequencing=%& 2{5§ Neutral Bus

HEE @Aloch

KCHE ;

RIEICCHE LR | |00 e | haC
IR : ns |40 : ?
B T WRUT

a8 3-2. Interface A A,
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Pole Differential® HVDC #HO|EH7F [d2 Neutral
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Mtz et AMO| A2 Flashoverd o &S A7 47|
11 O] ®IO[7} 20A Of2} 150ms. 100A012} 10ms 7} & o &t
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1T |UPY Xf50 2 20014 2@
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3.2.2 DC Cable Low Voltage
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== Control System?2| 112t = Cable Faulttll 2|l Ui st
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Shutdown& + UEE 600ms Ol K| &E|0{0F SiC}. ot
1 PoleO| Ol0| Block&HO QU™ ofuyst RRIE & AR
2Lt 219 REMOTE STATION FAULT AIAI7F Qo™
‘Low Voltage Alarm™0| A4 str} THAL §20M "DC Cable
Fault Alarm™0| 2 SHEF 1ok Monopolar & 5015 Urgent
BlockOl HEEHA NBGS7t CloseElLt, Bipolar@! ZSE
Monopolar& & gH= T}

3.2.3 Neutral Bus Overvoltage
0|42 M3 &7t OpenE 7Lt = 4000AM HIHAEIQ) &
2 Mato i 918k Neutral Bus Overvoltage® 27| 28t A
olCt. M=4M8 W 0] Protection®t CHE I &2 |HAS
Holl Az BT}

- MEME ProtectionOl &3t MAaMg Eks UKo

-

|
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R s

>
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01k Monopolar2 ™i: Urgent BlockOl H&5/0{M
NBGS?} Close#IL}, Bipolar @M &2 W= 2 Pole &5 11
ot elalot 2k Poledll Urgent BlockO| 2 85| i1 NBGS7H
EroICt, utek st poleft D ANS LXISHH WS RISt Pole
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Overvoitage

ZX“_J}.

__.__“.

Switch Sequencing
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1
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3.2.4 Electrode Line Fault

MAME 1E2 Electrode Line ProtectionOll 2la K|
%51 Pole Protection@ 2 RJA] 3 HHDE Otk M=ZMig
7t SERVICEAEHR = Fault7} 485134 2 PoleO| Block
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6ty & AksiCt
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3.3 Interface BII=(II=HS: 1849)

Interface BE& Common Neutral Area®| &S ZHA|ISHH
%, M=4Z, NBGS. Neutral Busbar®lA& Neutral Busbar
DS7ERIQ] 1 E, OFoIMel 1 EEZ Common Neutral
Fault, NBGS Overcurrent7t AL},

3.3.1 Common Neutral Bus Fault
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9| gt ofail R
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a3 3-3. Interface B #MT.
= *1.8p.ufor = 1.6ms
> #+0.8p.u for = 10ms
> 10A for = 120ms

atot Monopolar @& &0[™ Urgent Block0| =/0{ NBGS
7t Close&l1l Bipolar 2XZ0|H QF Pole #5% {1ZEOIM
Urgent BlockEI0H A NBGS7} Closek| 1, #iet 5t Pole?t 1t
22 ZHXIGHH Protection2 A= K| 2=Ct

3.3.2 NBGS Overcurrent
NBGSS| #25 ZAlsC 0 &2 H| & & Al Control
System@| DEOR Qlal WS Cigat @2 RHE =

t5HH ProtectionO| &Z=+8HCL

Y

+10A for = 10s
+20A for = 30s

40

= £1530A for = 100ms

CQVERCURRENT

COMMON NEUTRAL
FALT

e d <
o
g
NBGS
J [
FE —1 T Electrode
f Line

emote Station Fault

EMME EdllA H2S STATION 2 SEjE A
i | ZAIE 2 Poledll O1A] Block&=AUCMA
PCt JER] 2OH NBGS7t Close #Lt,

w
o o
w
~

34 2% Command(Zt=H=: 1840)

Protection Commandt= HVDC Al 819 2 2h&toll oot
Protection W& & Algist Alg AATH}. HVDC Al~E 9
2 AER7} Bipolar, Monopolar, Rectifier, Inverter®| [t
d B BANS @ QK| AESIC} Protection Command
£ Master Controldll = 8 2218 Eol0] &tiEes
HE{ REMOTE STATION FAULT®F M=82 FAULTOH| CHEH
|

HE W=l

3.5. 2% Sequencer(PI=H=: 1840)
Sequencer=, Tt} NBGS, Neutral DS, M=ZM2 DS7L
AejHU/Egls 4 018 HAlIstl, NBGS, Neutral DSE

AAHLE B SequenceE AASHC

aal

4. Control|=2 £% Protection

41 ML

HVDC AlAHEE MO AE 2 22 BHEA ARHE 0186t
O DC &Ejo] et ARE MEsh= AI2HES
2iA DC MRL X s Aust= 712 s oEY |
EA Aol AIHEQN Adtg JHH Q7] miFEol Mo THEE
=510 DC Mnt MR E RHsh= 20| HVDC Al ~EH 29
718 7HEo|Ch HVDC Al~"HoAM A0 &S A0 28 Protec-
tion S Chsat #ol L & UCH

- Normal Block

- Non-Urgent Block #} Urgent Block
Deblock
HE A0 MHE o 2

I 4-2= HVDC Al2E2l Blocking
Qe Aoz HVDC Al~E0) 7ietE] = & 7HRLE] Shutdown
st w7t R|e] M AMS SEREE HO £ QUL

Proceedings of KIEE. Vol. 50, No. 2, FEB. 2001



CHANNEL A | Moé,}xamwimn:‘ |

[hgeal RED)
", Biock”

e

CH
& ! Rb'ﬂ esmm

[ﬂ*\@i’-ﬁl R

INETIALLY 1N N'HALLY N
BIPOLAR MODE

BIPOLAT MODE

- SER SER N,
- "_]"“’“' Sy
Fs,, > al RED >
\v.m- Ou M o Pl
cdsen
< mgs s
L——\'(.e NGBS A
Lo

CLOSEDl

/
%)

/"Hsé s
e NBGS Al
Llosed,

! CLOSED

osesf”

l y

5,

(1)

a8 4-2. Blocking AIEA

4.2 Normal Block

Normal Block2 QAHH O 2 A|ARE HXIAIF|HLE AHY
# HVDC Sitedll A Protection Blocking M2i0| 502 AR
0ll E=56h= Blocking®™0[C} MatA Normal Blocking2
CHE Blocking £1& 2 Et2H[ Master ControlOfLt Control

DeskO Al Blocking A20] SHECH 12! 4-3= Normal
Blocking®] &A1 &g HEHHT AU HOosg & 4-29

Blocking Al# 22| dMG &858 MEESH 200 18 4-3
OiAM Bypasseh= 80 HVDC QIHE! EtoliA 8 AC
HELR HIHA] &L (QI=0 Ha A3 DC 21012 E6t

O =87 A8 Wsiet, el P Normal Blocking B¢
AlOEAM 50(8H Zic AC fl.” | s=fol @i Ms7F AF)
ol & m7brl # HEICH= Fo|ot

2
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4.3 Non-Urgent Block
Non-Urgent Block® Pole Protection 7H=0AM Trip 218

T2 |2RX Y502 2% 200143 2%

HiF-8ft HVDC Protectiont}4! 084

INverter Normal Block
(Island onty)

Master Control or

Inverter Manua| Controi
Normal
Block

Blocking Contral
{1PCCS)

Intialise .

Blocking E‘ump:r s:x to

[ Failure Timer secon

Oischarge du
line voltage
to zero

Set lorder
10 0.05py
Allow time
for discharge

i.e. 1o < Dt5pu
for 100ms

N
s
N Bresking
Failure
rup
¥

Algrm
Blocking
Failure

Bypass

Assert
Full Black

O3 4-3. Normal Blocking AlEZs2x.

... Invoke Remote
Station Shutdowa

7} Klippon RelayZE Z510i QA7) BH 2MEOZ pgle
Control®l Blocking Control2 »1 37} ek MO AIS I}
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