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Study on stability system and control strategy in Jinbei-Nanjing HVDC project
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Abstract: On the basis of the security system original function, the Jinbei-Nanjing HVDC project increases a new
recognition method of power loss, when sequential manual outage and fault tripping occur in a short time. In the event of
continuous power loss, safety control system can accurately identify it and then act, the new control strategy makes the
safety control system more perfect. The paper introduces the composition and function of frequency control system of
East China in detail, also introduces what action strategy should be taken when the power shortage is caused by the
blocking of one of the HVDC lines. The effectiveness and accuracy of the East China frequency coordination control
system and its control strategy are verified by the system test, and the optimization suggestions on the shortcomings of
current frequency association control system are proposed.
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Fig. 1 Channel configuration of association control system
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Fig. 6 Data transmission process between association control system and Nanjing station
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Fig. 9 SER list 2 of association control system

DA R G I Fg R AT TR AR B
BASHMERGRE . AT T RG0A5 H—
I 2215 4 LI A SR SO o P 10 kg 75 N Sl P 4
M e gt SR, o M A B T R 4 LU D
BP_ACT A 2480 MW, J Ml A8 5 =4 Hii )
# BP_ACT 4 2579.6 MW, IIEEET| 99.6 MW,
BRICRAERZE, SESS RS REE Hbr 3. KB
P B A Hm T R I AR 3R TT AR 1IN 1) 25 4
4.5s, 5l RGOAKN NI [ LA R . 6 A
BB D RETHG R A8 e, WAL 455 /o
fio Bk, 4.5 s ER—ANRIAE, o IAESRUR )
PE RGN IN (0] o BRI AL, HAbJLRIZ
Bz RS sh 1, e g 1 13h
HRAERAT TR 24T

RGURR R P R GRS N0 F 4k BRI
B SMTIE S5 D AR B i) R, A7 R0EE St AR 1 Y HL s



g, S5 - RUR s ELUR B P TR 2R AR G S LRSS B 9T

- 123 -

PR DRSS, KL L AR RS
7, AR P bt A7 28005 FLL P Y R AT AR ASE

DC:WP\%40520177140455981400 2017-05-24 14:04:49, 731
"

IL (V) 111“;
e ;/1
51z 275000 111 )

fﬁf =
REF_ (W) H’
10 ESERWEZREATRE
Fig. 10 TFR of Bin-Jin HVDC project
F 1 PUTIRF RINERESEE
Table 1 Execution order and power distribution table
PATIF 5 ) B ERBRAME i K N J5878
HEHM 190 MW
EE=R 90 MW
L NERTY 90 MW
| HHR | RBUE R 90 MW
IRk B HE 20 MW
—— 2980 MW
A 100 MW
RAHR 100 MW
Mt 680 MW
2 HE IR 2025 MW
3 Y 6t 275 MW
+ A
4 gn e

RN AR, 1K 2% RGN R IR
Ph% R G RENS AL R BT E (2 ISR, 20 2B e s,
DRUE L 2240 e 1 OB RO B R 4
e RrIE S5 Tl P i BRI EINSRIRVIE S 9 75 N
MEVIRM T T, 2T 2R
TRAEHE AR HL I 22 R 3 A T o (HBEAE L AR AN T
R, ATE PRI R IR, e ks
HBUB AR E P2 ), 2 RS AR ST HURE 5 35 B IR
X it -

WP P R G RIS SRR . S F)E R L
LARGEAR AR, HAl, PMERGUEAT T 24k
AN SEE (K3t 517 -

1) 75 ELUALER I 1) B KR ST Tl 2 2 15 i 47
il IR RESRTH I FORBE, J2 ADRDEE. AR

A B S BRIs AT DA, BRI )

LYW ATUREER DA BRI S At I i PR A0 55 2%

fF, PMERGRERERIK, BWE - DIPE AR TR

FETE . HHBURBDARBURIN, P RGN

WABITIT, DRI, BRI R (1

KARTT DN FAG A L3 A, e KPR B I i v AR e

JER/ 2 4y SRR P DNNEIN=R) PSS/ SA I E (R

ST REHLIR DY 4
2) P AR GEH N s R Db o BRI P

BEE RO E SO REWL ], PME RS DA ey

AT RIMCR A fE,  H SRR A P E Dl A e iy

T WO BRI, BN PME RGNS, H

PR R G BAT 5 B Lt W R O . KRR

ML oy R AR LT, (S T ) N A A P42

ENVEIE AT HAD SRt AR5 Z AT VR0 T

FEAIRUE o
3) 2% HiIESE N ILTh UK, PMERSEEN

VEGIRKAIE. H AT 7 o — I E i th LR

B, UHERGMEN LS REIE. HETRUES

FEMES I FAK,  WME RS SR A

S PERTERf 1

Sk

(1] VFEZAR, W%, R/NR. +800kV =) Hfm Ik Hift %

A RE B SRS T[], F T IR, 2008, 2(5):
14-18.
XU Aidong, LIU Yongjun, WU Xiaochen. Study on
security and stability control strategy for +800kV
Yun-Guang UHVDC Transmission[J]. Southern Power
System Technology, 2008, 2(5): 14-18.

(2] AJef, M, HEBEST, 55, v KD AR

(i M B2 2> K 5 Y) s R BT 5 0], 0o RS
fRe 5, 2017, 45(1): 35-40.
LI Zhaowei, LIU Fusuo, CUI Xiaodan, et al. Coordinate
control study for dynamic division and load shedding
considering electrical security accident risk[J]. Power
System Protection and Control, 2017, 45(1): 35-40.

(3] EAEE, Wifg, X, 55 WLy RGO S ik )
LR BPERI]. B RGRY SR, 2017, 44(21):
165-169.

DONG Xijian, YANG Hai, LIU Ping, et al. Criterion of
accident overload and emergency control[J]. Power System
Protection and Control, 2017, 44(21): 165-169.

(4] EB, WRHk, =g, 55 ETHSA AR )
HUEPIT T[] RGP S, 2017, 4521):
102-107.



-124-

® LRGP B R

(5]

(6]

[7]

(8]

[9]

[10]

[11]

XIA Shu, GE Xiaolin, JI Haihua, et al. Power supply-
demand balancing analysis based on chance-constrained
programming[J]. Power System Protection and Control,
2017, 45(21): 102-107.

AT, BRI, Vi, 4. e s ELVA HL R G0 S
W 2z 4 P R B SRS ], A B, 2012, 36(9):
88-93.

FENG Changyou, CHEN Gang, XU Tao, et al. Novel
modulation strategy of stability controlling device after
failure occurred in HVDC power transmission system[J].
Power System Technology, 2012, 36(9): 88-93.

Wi IR 2R v M UL P B U P B I 22 A ke
BISIEAM]. SR, 2012, 38(2): 421-426
SUI Guoping. Power safe system analysis of +£800 kV
Yun-Guang UHVDC when bipole blocking[J]. High
Voltage Engineering, 2012, 38(2): 421-426.

BAI Feifei, LIU Yong, LIU Yilu, et al. A measurement-
based approach for power system instability early
warning[J]. Protection and Control of Modern Power
Systems, 2016, 1(1): 17-25. DOI: 10.1186/s41601-016-
0014-0.

FAR, BRZE, REBL & XY 2 A0 e 15 R B To
Res gk i 4 3 AT A (3], B0 RGP SR, 2012,
40(2): 120-124.

WANG Wei, CHEN Jun, YU Rui, et al. Analysis of
non-fault tripping criterion operation for area-based
stability control device[J]. Power System Protection and
Control, 2012, 40(2): 120-124.

SROCH], TR, R, AF. HICH M B AR i
HMEAITVET]. O RG], 2016, 44(19):
99-105.

ZHANG Wenchao, SHANG Xianjun, LI Yiqun, et al.
Optimization method of security control strategy for
dynamic
Power System Protection and Control, 2016, 44(19):
99-105.

WM, R T, FT7, 4. +800 KV WK R ER
P O Py g v ) R S AR PE RS IT A [T]. HELD AR
Gifr 5451, 2013, 41(21): 147-153.

HU Yanmei, WU Junyong, LI Fang, et al. Impacts of DC
system control mode for £800 kV Ha-Zheng UHVDC on
voltage stability of Henan Power Grid[J]. Power System
Protection and Control, 2013, 41(21): 147-153.

By, kA, BERE, AF. RS R AR E
UL PR B 22 2 IR D R RIE S D). R, 2015,
39(9): 2526-2531.

stability in interconnected power grid[J].

(12]

[13]

[14]

[15]

[16]

[17]

LUO Xuzhi, ZHANG lJian, HE Jingbo, et al. Coordinated
control research of stability control system and pole
control system under DC system block considering
transient overvoltage[J]. Power System Technology, 2015,
39(9): 2526-2531.

IR, R, BT, A BRI HG HRE o s B
A L A4 B D 1R 22 A R A A AT ] e R
AR2ER, 2015, 30(13): 92-99.

XU Shiyun, WU Ping, ZHAO Bing, et al. Study on the
security and stability control strategy enhancing the wind
power consuming ability of the wind-thermal power
combining Ha-zheng UHVDC system[J]. Transactions of
China Electrotechnical Society, 2015, 30(13): 92-99.
bk, Jie, B, 55 IR E RS ST RS
3 1 R i 4 vk 0. O RS A Sk, 2014,
38(8): 125-128.

LIANG Shaohua, XIA Shangxue, HUO Chao, et al
Interface and coordination control method between
Qinghai-Tibet DC stability control system and pole
control system[J]. Automation of Electric Power Systems,
2014, 38(8): 125-128.

PR, BHT7, T, & SREm N ZHRIE
i FEL I L UL A B A2 7 PR [D]. B ) R GEER
Lifiil, 2015, 45(13): 130-138

ZHONG Xian, FAN Yanfang, WANG Yibo, et al.
Research of stability control strategies for high density
wind power, AC-DC sending grid bipole trip[J]. Power
System Protection and Control, 2015, 45(13): 130-138.
KA, B, RANR, G A ERRE RS %
PRUEERIRCE R O T Z D). B RFE A, 2007,
31(2): 102-106.

ZHANG Liping, MA Jinxia, WU Xiaochen, et al.
Coordinated-control modes for interconnected AC/DC
power system in HVDC projects[J]. Automation of Electric
Power Systems, 2007, 31(2): 102-106.

BN, DOV Fre s RIS 2 e fRe B RS
(f) #L 7R e Tk [0). M R G A Bk, 2016, 40(14):
151-157.

LI Desheng, LUO Jianbo. Typical design of security and
stability control system for UHVDC transmission[J].
Automation of Electric Power Systems, 2016, 40(14):
151-157.

KRR, FhEL, BOLIR, 4. R HERRESE RS ML
ARG HIN P RC G 77 5 FAESL]. BT I BR
2017, 11(8): 8-15.

ZHU Yihua, GUO Qi, XU Guanghu, et al. Simulation



g, S5 - RUR s ELUR B P TR 2R AR G S LRSS B 9T

- 125 -

[18]

[19]

[20]

[21]

[22]

study on control sequence coordination method between
security and stability control system and pole control
system of Tianshengqiao-Guangzhou HVDC project[J].
Southern Power System Technology, 2017, 11(8): 8-15.
A, TR, ARERAE, A5 L) RGUI ] L Rn
SETHEIIBETEN]. W R RY S, 2015, 45(4):
102-107.

ZHAO Yan, ZHANG Wenchao, LI Yiqun, et al. Research
on the general control strategy of power system tuning
method[J]. Power System Protection and Control, 2015,
45(4): 102-107.

BRWE &, Wk e, S, 45 UM s KRR AL HIR
IR HL 2 g g ). D RS R A A AR,
2015, 27(2): 89-91, 102.

QIU Liping, CHEN Xiangyi, MA Shiying, et al. Impact
of DC modulation on safety and stability strategy in
AC/DC hybrid system[J]. Proceedings of the CSU-EPSA,
2015,27(2): 89-91, 102.

T, PMEAR, M, A% DN R R B
12 5 VP (R B 5 R P T B R s o SR D). R,
2012, 36(12): 66-70.

WANG Jianming, SUN Huadong, ZHANG lJian, et al.
Stability characteristics and coordinated control strategy
integrated with UHVDC
Transmission Line from Jinping to Sunan[J]. Power
System Technology, 2012, 36(12): 66-70.

WS, M. TR M & 0 22 F s S5 0] U e 1 R
BEAIAL T IZAT T[], BRIGHETT, 2017, 45(5): 42-47.
YANG Hao, YANG lJian. Optimization of transmission

of interconnected grid

capability of multi voltage power flow section based on
phase Shifter[J]. Shaanxi Electric Power, 2017, 45(5):
42-47.

ROOME, YRR, mA I, A5, Ll FEVE SRR )
W5 N RT]. T 477, 2017, 30(7): 121-125.

[23]

[24]

[25]

YU Wenhui, WANG Kailin, GAO Songchuan, et al.
Analysis method for critical indicators of power supply
reliability and its application[J]. Guangdong Electric
Power, 2017, 30(7): 121-125.

B, . KRS R KK KB ) RGBSR
LR BELT]. T ZRH 7, 2017, 30(4): 31-36.

YANG Ping, YE Chao. Combined optimal dispatching of
wind-hydro-thermal power system with wind power
priority in accessing to power grid[J]. Guangdong Electric
Power, 2017, 30(4): 31-36.

XS, Mk, TR, 55, BUATA D-J0 o) v YR
A R HL T A R RF A ]. BEATH, 2017, 34(5):
76-83.

DENG Liuyi, YANG Yong, GUO Yanlin, et al. Research
on distributed power integration problem integrationunder
existing active-reactive power allocation[J]. Distribution
& Utilization, 2017, 34(5): 76-83.

JiMER, NF, JUAANE, AF. B WTSHA]. it
HI, 2016, 33(4): 8-13.

FANG Yangiong, Al Qian, FAN Songli, et al. A review
on virtual power plant[J]. Distribution & Utilization,
2016, 33(4): 8-13.

Y5 HER: 2017-12-15;

{&El HHF: 2018-03-01

EZEEIT:

Y4k (1983—), B, @fEtEH, MR A, TAF,

FE2AFHAAMBENRY A LA R FL; E-mail
x120ai1983@163.com

F #H1982—), B, AF, TRF, TENFHLRS

2 H IR AP E EE 22, E-mail: yang-fang@sgce.com.cn

iy

M (1970—), 5%, AF, HAIAERF, TEAFL
W, 42 H| PR3 & AP L . E-mail: chendapengc@sohu.com

(hig R aAH)



	DOI: 10.7667/PSPC171816 
	晋北-南京特高压直流输电工程安稳系统及其 
	控制策略研究 
	Study on stability system and control strategy in Jinbei-Nanjing HVDC project 
	2.1 常规试验 
	3.1 南京站与协控总站的连接 
	3.2 验证试验 
	方  扬(1982—)，男，本科，工程师，主要从事直流输电控制保护运维管理；E-mail: yang-fang@sgcc.com.cn 



