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Operation analysis of Longquan converter station HVDC control and protection system

YAO Qixin', ZHANG Kanjun®, HAN Qingtao', WEN Bo”
(1. State Grid Hubei Electric Power Maintenance Company, Wuhan 430050, China; 2. State Grid Hubei Electric
Power Research Institute, Wuhan 430077, China)

Abstract: Because of longer operating time and performance defects, HVDC control and protection system of Longquan
converter station malfunctioned frequently in recent years, then it has adverse effect on power grid operating security. The
faults that occurred in recent years of Longquan converter station is summarized, the fault reason is analyzed, and the
problem in operation and maintenance of HVDC control and protection system is pointed out. Based on above analysis
results, the technical transformation scheme is proposed. The scheme can not only solve the defects and problems of
Longquan converter station HVDC control and protection system effectively, but also play a certain reference role for
guiding construction, operation and maintenance of others HVDC project.
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Table 2 Fault statistic of Longquan converter station HVDC

control and protection host computer
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Fig. 1 Bipolar neutral bus differential protection logic on
bipolar operation condition

A1 AT, O Tl R RS B01E 10 244
MR TTIR . 242 1T PCP B RS8R AR
B, Rk 2 B LR TR FALE (R (HE Ttk
AR IT A Ed A, I R R RS Tk R
A SV SER O, B RIIAIELT N R Tk A
BRI A H R o 288 T A d i e, TR
P& B E ST C AL, S BRI S, AP
WEIRE sSERT, MW SECT I EERS; 5
BRI P57 NBGSCUMR Hh P REZE R TTOC), A
94% 1 T8 et £k % A NBGS 5 AR, 38 %
T T XU I REER ZE SR B, B T .

TEZEA, PR GRS IR A 4 T T 32 2 A
K ENAET P NBGS (1) SR I 5l T AU AR 4% 5 A 5%
L, ST BT R 1T PCP B R4
TR R 5 R I B 5B f550E , BRI T B

& VAR L




PRECHr, 5

Jesp et BRI RS R 81847 70 - 145 -

i RGBT AT SEE
3.2 RRILERIERAGKEMIZITFERE
3.2.1 HREBER RGO B
6 NIRIHER R GU(PCP)MCT EHUE AR
RRBEAEGE
% 6 FRik PCPMCI EHIRFREHE
Table 6 Load ratio statistic of Longquan converter station
PCP MCI integrated circuit board

PIPCPA1 PIPCPBI P2PCPA1 P2PCPBI
MAIN CPU 68.0% 66.0% 69.0% 68.0%
PCIA 72.3% 72.1% 72.0% 72.3%
PCIB 65.0% 65.1% 65.2% 65.3%
PCIF 85.6% 85.4% 85.6% 85.7%

6, Jeliui PCP MC1 E#L CPU fh#k %
1T 70%(ELHRE A 47%), KOS T (s B
PR EORIYE Y TP et . g 3
MRS =T S0%IKEESK, S s EHLAENL.
AR, PCI AR SR Ry, IR A2 1 R - i
1 —JE K Horp PCIF MR GEAR A EAR ) 1 2306
I 85%, YHMN RS sz, PCIF
R R ESR, MR A e T3 PCIF i)
R, s ea 2.
3.2.2 HMEMR ARG

Je SR B R R G R R E R 2, T
SRuli PCP MC1 FHLAILE 6 Bt ks, Gdh 3
PS801. 1 2t PS820. 13k SG101 LA 1 H SG102.
M E ARG PCPMC1 FEHUCH 4 Pk, 3 H PS801
1 B PS820. AR REUT AL 2 AMUTAR 1< & A= e
LI, EIR T ENLRRECR, BRT 8L
BAT I FEME
3.3 ERUMERIERAGEEHRFZL

FURE T ER T R G IR A IS TR PR
I, R ELR IR R G % LS
MR B AE R B He SR s AH S T R X
FhE AT I A i it HE IR R R G5
R CHIRZI RS, SRS ET, O™ HE
W T E R R A s T I AR
4 RREERERARSITEIF DTSRI
4.1 ERUMERIEREARSITHIP O

B e SRk ELIR A TR R G A7 AE R B B )
TP RA N IS AT e TAE, G 1) Xk,
BRAFAFAE (PR S Tt R i s 2) o) i b4 1)
TR R AT S e, (H0E, H TSR uiis T I AR
K, SEEATYEY TAEAAAE LT

4.1.1 FBT R R G R ARSRE TAEME LS it

X F ISR BT VU - RS 45008 I ) K 1
Hif b TR, HERER&RHESN K. B
Je Rk S, HERER RS EVLEAE RS
(RTX+XP R40). A i SR (AR ot CT)
S ABB AR RIFI wdE, {5 ABB
AN A RIEER I FE, T8GR MR e AU R
fiE R o
4.1.2 WA & &

TSRl i IR R G S AR R, PS R
HIRR CSILE A1k, W E R (HICEF R
K SG101. SG102 LI CT iz s e 6 Y AN 7=,
Fi KRR, B &St Os s, %
TR R ZE IR 52 o X LEAR S A P4 W 2 B Ac Ay,
A S ETHER, HAais s AL . iz
I B U LIRS PR RS T SIS AT R T E
4.2 FRUEERIEREARSITHIPEIN
4.2.1 IBATYEY s T &

BRI R SR S IR OR R G ATAE N ) 78
R ARTE L, ] SR s T SR

(D) 7% 1 AU B IR R % BT L
e BFE: 1) TP ENEE RS, & mEYLUEFE
HORE, PR ENLECR; 2) dusE VR RS,
STRAERURR AL 3) B9 n—% SCADA R4 %%
B IHME SCADA JIr 2525 ) EL AT 5L 1045

(2) T % 2: XN HRER RS EHEEAT L
i, JFid s SCADA R4, Hib, %GRS E
LI s NS T75 1 A .

(3) T7 % 3: M EWERARGMATRAALE . 1
Fi: 1) B ERER RGO D RERR Y ThRe o
SRCEAEARF BN, 2) HRy g “=H "
B CREIE” BRI FH LR, AL
DA VR R 5 D ) 4 000 18 % 40 B 48k 5
3) B B IR R G SR AT E B e vl fe g, R
H IR EREO; 4) S0E HmE R RS BN
PRGBS R R AR R 5)
B B E R R 4L 6) MUt ) SCADA R 4.
4.2.2 Mot TT 0N

OWED

TELL E=Fr gy, TR LIRE T B R
RAMEA V0 B, HANE HRERAG B
(1408 L 5 RN B AR AT Jeg » St (1) T A B 9% FH g b
{HIEAEAE LU b

1) s i Je SR ik E s IR R & LR A E
W HKIP RN RS, HFEZHIN—% SCADA
fR%54%, B IH SCADA JRSs 23 B G is T & XA

= 54 Iad
T BN



- 146 - & & AEY D EH

SCADA R4 HIFEE IBAT IR o

2) W B U I A R E s R R A
AlEENE, RS R GRS R G Mo, BARY
KA “JAE+hfE” s e, (R TR H
W IR RS R T SR A B R A, AR 8)
5 VERl AR BT

3) Ry i R R SR Hidraw A, &
i S5 R FH P R 5 (Accel #04F), HEBAFER
IS, PR (A AR A7 AE — 26 ] L

4) A%, HFTER G CT MERDE CT J1RR
M ABB AF] 7, B R R PR R S
PL B CT iR

5) % 1A H R OR R 4 LI T i,
TR T AR R ARG A M VO )&, JUFELS
XL R IR B Ty Y, O S s TAE

PWIE P

D75 2 WS R EAL T IR 1, AHAEERE 2).
4). SR ICIEMEUE

B)ITHE3

J7 % 3 St R A, AR ] LA AU R
s R RGAFAEN ) JUF R TR Sss AT
T i 1) 1) SIS AT S0 B IR R e
WA T, L R H R Dh e M2 &
PHRAAER G . BEAl, BARBURE Hh o) By —
WK AABATAEBR M AR BRI, (E AT A S48 Vi
AR LR GE IR A S AE GEAT AR IR 12 47)1,
MFIZZ 4, R HRERARGETORE 12
., TR R ST

J7 5 3 FE St R A R A )

1) K HH [ 7= A 2% 6 B 458 Ok R 40 e 45 AT
BRSuE R, TP AR AS . HIRRSTH
J7 e

2) fESE A LUE TR, HiRs R RG LT
&0 R R G A REE I BNIBET .

5 it

ARSO TRl EE IR R AT G 0. 1817
Yey TARBEAT )M, Shieln b

(1) BT BU A, PR 24 IR B K
UL TR, A SR H A R R S
DIfE PAFIEAE DL R AEPE B A7 AE LR, A5E
b L L IS AT EK IBAh, H I AT I A,
iy vt LR 2%, DL EX
SR-BCY HLt T AR K 2 asis A T TR

(2) PRI IR ELA% DR AR ST IR B L ) AL,
ity ZO0 HLE IR R G i A AT AR G . TR

M B RS E AN ek 5 —Ji,

RIS R K e DL & TREZE s, 0 EL L R

RGUAAVEREUEATIUM, DA TH R i A%

RARGEIAT H) 2 VAT FEdE
B I AT I TR E 0, 1 P9 20 o v R

(Blhn: BrFiet . LRI E it TR A

T e SRABL AR e L, AR SR fg 3 B 6 R DL SR A T 4

P AR IR R TSRS 23 03X 6 T ) i AR A 1

TR R0 A E S B TR et i AR

WS B EMSEEM. AN, s ek |

WA OR R GUEAT h 2 ik (0 A T S 4, Bl

YA ORGP D RER S A AE AN [F] LN LB B AR

BEX ELAUI AR O E . A ORI % 5 2 A) BeAT

B EUURBE RS B N B AR, B

uh BT I BT BB e IR R G, A0

2 it 2 05 FE AT Y B e S 7 A el L, LA

2R Yo m s i e AR R B B

BATHES AR ) R A A

B3k

(1] FEZKHM A RESATAr AT . il 500 P R 7
ZM]. bt L R, 2000.

(2] I p g vl R e s e 2 ) e P LU R AR S
F AN M. Bt o [ ) HE ik, 2009.

(3] HEZRHEMAFISLERBTR. 5 R A w] - \THL
HOR S F S (BT [0 S I M. Jbat:
L AR, 2012.

(4] HEZRBEMAF. Pk ERsmss ., SR s —
TR FHEE M. B T E L HRRAE, 2012,

(6] RFEbT, BHEM, WOTAE. R B H AR S

PERHR I AT[I]. W RG], 2010, 38(2):
86-89.
ZHU Taoxi, MAO Haipeng, OU Kaijian. Analysis of
designal defect in reactive power control strategy used in
Tian-Guang HVDC transmission project[J]. Power
System Protection and Control, 2010, 38(2): 86-89.

(6] KM, $mrg sy vk B OR P B A T SETE A ]
HL I R G R 5, 2010, 38(5): 64-67.

ZHU Taoxi. Suggestions to improve the reliability of
HVDC protection in CSG[J]. Power System Protection
and Control, 2010, 38(5): 64-67.

(7] WIFSE, R, %, & FE T TR R v
RGETSEE AL MR ). L EORAAR, 2010, 25(5):
149-154.

XIE Kaigui, WU Tao, HUANG Ying, et al. Reliability
optimal distribution for HVDC systems using bisection

method[J]. Transactions of China Electrotechnical



PRECHr, 5

Jesp et BRI RS R 81847 70

- 147 -

(8]

[9]

(10]

(11]

(12]

[13]

Society, 2010, 25(5): 149-154.

TKREZFL, WREGE, WA, &F. =) R B T
PRI R G BB S e A (], HB ) RGEAR
L, 2011, 39(4): 118-123.

ZHANG Ailing, YAO Zhiqing, TU Renchuan, et al.
Design limitation and improvement of station control
system in Yunguang UHVDC project[J]. Power System
Protection and Control, 2011, 39(4): 118-123.

AN, B, NIRH, S G E I E R RS
SEPE TR RIZEAR[T]. W R SR, 2013, 28(10):
288-300.

LI Xingyuan, ZHAO Rui, LIU Tiangqi, et al. Research of
conventional high voltage direct current transmission
system stability analysis and control[J]. Transactions of
China Electrotechnical Society, 2013, 28(10): 288-300.
WA, HERAE, ¥R, 45 800 kV ELVA L2
ORI IR DL C IR ST (D], W TR R R, 2013,
28(10): 321-327.

SHU Hongchun, TIAN Xincui, DONG Jun, et al. £ 800 kV
DC transmission line boundary protection using model
matching algorithms in time-domain[J]. Transactions of
China Electrotechnical Society, 2013, 28(10): 321-327.
R g, gk, sKIG, A5 Ik B RGN
WSR2 B RG RS SR, 2014, 42(9):
147-153.

KANG Jianshuang, CAO Sen, ZHANG Min, et al.
Analysis of the bipolar power abnormal modulation for
HVDC transmission system[J]. Power System Protection
and Control, 2014, 42(9): 147-153.

JEAR G, BRI, s, 5. JRBUE RO B i e
R HL 0 S R R PR AR BT (0], O R G A Bh Ak, 2006,
30(22): 101-104.

ZHUANG Kangin, WU Han, HUANG Zhilong, et al.
Analysis of frequency characteristics in East China due to
Long-Zheng DC bi-polar block fault[J]. Automation of
Electric Power Systems, 2006, 30(22): 101-104.

BN, A, BRRCE. X EWR 2012 fEREIEAT I L
ST BRSPS, 2014, 42(12): 131-136.

[14]

[15]

[16]

ZENG Li, ZHENG Wei, WU Qianjin. Operation
condition analysis of Xing-An HVDC Project in 2012[J].
Power System Protection and Control, 2014, 42(12):
131-136.

TR, S, MRTT, & s E A R AR
GIUR BT RGP S5, 2009, 37(13):
88-91.

ZHANG Wang, HUANG Lijun, HAO Junfang, et al.
Redundant design of control and protection system for
HVDC transmission[J]. Power System Protection and
Control, 2009, 37(13): 88-91.

IS, MVEE, ZA. R E U P R R S
MIOCAR A SRR ST ] D RS OR T S, 2000,
37(16): 59-62.

LI Yanlong, YANG Yapu, LI Nan. Reliability research for
HVDC transmission control and protection system
redundancy[J]. Power System Protection and Control,
2009, 37(16): 59-62.

e N RSR[50k AT & i 4x. DL/T 587-
2007 MLk R ORI AT BEARE(S). dbst: T E
J1 kAL, 2007

The People’s Republic of China Development and
Reform Commission. DL/T 587-2007 code for operating
managerment of microprocessor-based relaying protection

equipment[S]. Beijing: China Electric Power Press, 2007.

et HEA: 2014-08-21;
EHTEIN:

{&E AHF: 2014-11-17

WA (1980-), 5, M+, HFAIAEN, T2AFE

R B R w5 B IR B R AR IBAT S AP AR

KARE (1977-), H, i+, SHAIEF, T ENES

NEGU R L ARG R A EBATEY TAE;
E-mail: zhangzkj 7779@sina.com

A (1981-), F, M4, T4V, T EZAELA RS

B35 H R AP B R ARBAT S TAE.

(%% &5



