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Research on medium-term operation mode of Tianjin Power Grid
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Abstract: The operation of 500kV/220kV electromagnetic coupling network in Tianjin Power Grid in the year of 2009 is
emphatically researched. By analysing short circuit, power flow calculation, stability verification and reactive power equilibrium, this
paper studies the impact of three different operation modes of 500kV/220kV electromagnetic coupling network. The merits and
demerits of these operation modes are pointed out.Considering the concrete situation of Tianjin Power Grid, the electromagnetic
coupling network operation mode to be adopted is proposed. The impact of newly-built 500kV transmission and substation projects

are analyzed, the corresponding suggestions about the scheduling and related projects are put forward.
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Fig.1 Topology sketch map of Tianjin 220 kV and its

above network in 2009
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2.1 ERARTEREFKES

2009 FREEBEMFER 500 kV S M G,
500 kV BEEL 50 B BRI RE R, BRpF. R
SENSH 500 kV £E2% = M5 B ISR 50 KA.
BEZE 220 kV HL L5 R R TN 5&, &2 ALK K&
BN, 220kV ARG EM A&, CHEFRENKE
W, #F LA ANEWEN LR ENEE N E.
EWE 1 BIRBIERART, BF. R g, RRB.
WRE. A&, bldk. FiE. AayEn. mi T,
Wi HEK. T, REM. X% 220kV =
AR B B RAEIL S0kA. R 1 IR 245 T 2009 5
SR T REEMEE] 35 500 kV. 220 kV 48
BT

F1 XEMEXEEE 44500 kv BEEHRAR
Tab.1 Short-circuit current on 500 kV bus at 500 kV substation
of Tianjin Power Grid

a4 BElnA ZHEBRBR/KA  FEERERKA
L 63. 52.595 49.11
dusg 50. 29.078 24.40
RE 50. 53.920 51.44
638 50. 42231 38.13
ES i 50, 45.078 41,79
it 63. 34.374 29.79
FE 50. 46.842 4227
#u 63. 33.245 32.64
RE 50. " 51.785 47.42
it 50. 34.934 28.84

R2XBMXEBEEE 45220 kv BEEBREAT
Tab.2 Short-circuit current on 220 kV bus at 500 kV and 220kV
substation of Tianjin Power Grid

. =M KR
I BEBKA A A
R 50. 58.320 59.57
WA Z 50. 59.344 63.12
A 50. 62.945 68.57
b CI 50, 56.666 57.93
HARH 50, 52.850 49.41
E344 50. 66.395 70.55
ket 50. 54.900 53.20
FE 50. 54.900 58.08
B 50, 55.450 53.76
LAk 50. 55.775 55.73
ik 50. 50.486 51.92

2.2 BRGIAE R IR A HE

MER TR TR ERAT LA H, 220kV E
B RPE N EERZ 500 kV ZHIEH
BEANIZN, R 500 kV 35 220 kV %5 B &
HTEE, AREL 500 kV/220 kV B N Z B
B0  BRGILBE B 7 .

(1) 2007 F/EREBMNERERT K. FEH
AMEEEAYX, 2000 FETERE 500 kV R HEEEFEE,
FREEILAER 500 kV BEREE MR, RETERE
220 kV HERBENJEIE ~ B idE W ElLk, K BRHITERR
¥ 220 kV S ER, ATSRELFERE 500 kV 34 220 kV
SYBEAT, HaVE R 4 R AL R~ X~ JE 5 ~
V2R AR ~ 5~ E ~ A RE BNl AL
KR T .

(2) R AFH . REZHMBHTERR
HHEX, ELFERAB~HAEER~KEE~H
PEIO~BFF . R~ T~ BREN BT K
BB~ ~ KF~REZ =4 220 kV M [EILHE
REEP LW, 7RIS AR B AL
HIEAHEEREAN.
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(3) g 220 kV B RRHET S0 kA £HE
BB 220 kV HEE SHFZ . S G AL
BRI, R SR 20 2 BAFEAE D 4 220 kV L
[lgREg, RS A AR BUE 220 kV XAk
Besk . HAMHARE~DUENEIL, £/0FEWH
R SRFCuET04% 220 kV BEE LRI =4& 46
BRI 220 kV =AEE B IR E SOKA LT &
VBT FF A IE ~ Dt MURl 2k, ARAIE IE #2847 5 R iR
B SR 2 BB B &S =4 220kV R M, [F
BHE R & BUE X FERLA S & 750 MVA E48
SR KRS L X

(4) HRBF SN b ARG 220 kV & LU
bR, EERBTFLERS K4 6 320 MW HL4H
HEEANEHM M. REZ. #ESES
BREELL A B A0 . ATB W & A T ~ g
Bl L i R~EATENELL, BIELEAREER
. BEvhEREE, MRIRARPF AN L didkils
B K.
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NS REE PUE R RN, R = MRHET
HE:

(1) A FHFE—: TR BEE 5 220 kV
BN FEAT, KRB~EE . W~ KF, EHHK~
ST ZRUE~ DU 220 kV WAL K i iz4T, R
A 220 kV L/ 43 A 7S AMEST ST LR X .

(2) A FHR: FERBuE. FE ik 220 kV
B FIBAT, FRM~EE. WFFH~RAER. &
PE~DUh BRI~ IR 220 kV XURIE 3 X FR
HE~& AT 220 kV BEILHKTIIFIELT, RKIE 220kV
FRL 9 43 R PO AN AR S SRS PR FRLIX

(3) BRI HFRE=: FERuh. FE R 220 kV
B BIEAT, TRAB~FHE S~ KFF. Ldibk~
AT, FE~ DN RILBEIRELT, Ki#E 220
kV B 53 AN AR AL A L X

LIRZFRIR T Rk K B FR RS PR I 7E
Pl R, PR R= 0SB BT
HARPA T EM SR, F—elHE, FTFHK
¥ TREMEEAN.
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REBIREAEFETRTIBAT, 500 kV M1 220 kV &k
A EMEER, RIPRSERIIE, REWREER
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5 #7E 500 kV EAI B AYEUBE ST

JbsBea . B, AT EFITERE 500 kV B HuEE
MAXRTEMBRIEG, K REHEMT 500 kV FZE
SEHIH A5 1R 5, R]A X R v X B E K T A
WA RKE, LLF7E 2009 EREE N AR
FRF, XL TR B R o X R o R 5 %
B BN R BRSPS R, iR
X e AR B T A 8= I BEA T AL 2047
5.1 ded@E %™

JLEEE —F& 1000 MW % H 120 38 it X Al 4k
B (2x45km) BENIEH 500kV £k, JLE®HE] #
B AER S R W R AR KRR, KR
VRGN, 500 kV AR E RN 4 kA, RFF.
FE. RABuL 500 kV BREIHEIN 2 kA, TRt 220 kV
KRR B RUKF RN AT IR R E3EH 500
kV B2k =AM BRI S0kA, HILEHE &
BT RMART G, KERX 500 kV 585 B
H— EF, BaniEgss. REE RS 500 kV
FFRAE TR 50 kA, BINFEILER T #p-
BBHRHE S RS 500 kV FF o430 56 ¥k 4 FF
WreB ik 63 kA HIFFIE, WAFFEE SO0V T8 IF
W eI A 4% 63 KA B,
5.2 #5500 kv FHEIL TS

FHE 500 KV uhBE NS HE~ BT 500 kV XX [E] £
B Zh T SRR B R A X 220 kV SRR
W EFHRR, K R A RER L, 860 24.7 kA,
TR E FR X KT, e X R H 3
BROMEETR, ZHEEL 3#ETHNNEERST
FI B ERE R EEAER. R NEER, %*%
18 500 kV 357G, BRiE X mE e v BRI 2 b
BAREE 100 MW 7§41 [ b iy ARGE sEIE 200 M
W, {f_E iR~ H0h ~ R 2~ B Th R B AR (£
M LGI-240x2 §£8) EhN™E.,

BIFEES BRI N G AR 220 kV HE
TREMFRNEER FERERRNBHSE, HFEHEHR
FlE, REENE. RELS LHRKESBER, W
WA R LU T B R~ & AR Bk &
F~& MV FILe & AT~ g REL.

5.3 Fa%B 500 kv TELuA R AHN £ 3% T I2 B 220

POk, AR 500 kV 26k TAEH™ 5, Rigvk
TR 500 KV 5235 XU F 45 19 o 75 SR A4 v X 46 % B
KEH P, X AR EX AR, TEE
AL X AL FERE 220 kV BRR A BR B AR IT S0KA, F
R B PR 15

2009 FEFURREEBLE AT, FEEHLX B f bR
SIEBE 500 kV vhiEH, A ZHLX 220 kV HH
BIR AL IE 2400 MW, RIEASCILAE &4 H

500 kV A5 £ 3 A B (R TE 30% oA, ETRbH
BEBA G, H 220kV TREGBERRE /N BT
SEERPURE 500 kV FFRUETE R E 500 kV XUEH M
M, M REVE X AT K E BT E .
5.4 H&ELEE 500 kV BEITIR RSN

EEFFREME 500 kV BRER G, MG
Yh. T SA LA, VRS AR 200 MW, FH
MEEMR T IR 500 kV st R Fy; XD v
220 kV MK P B R, HRRBuG 220 kV =M%
PR MLEH 53.926 KA L3 66.395 kA, IR 220
kV =S % B A 51.755 kA EFF] 62.945 kA.
BINFEF &35 500 kV BT E, NRIEBAFE
B~EE~RIPAA G~ ~RIE~IREEHL
220 kV #NUM, CARRHIZR B RV 6 220 kV &
BERKE, # & X ERUAE SRS 750
MVA 28U L e 43 X .
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BALAEE X G, 220 KV 468 BRUK P HIES
BHCEA, WG RNEERRENIEITER.

(3) g 500 kv BRI H xF L RLER P R E1 12
1T R R, AR MR ﬁE%ﬂU&Jﬁ%T

R—BAZER, MR- NAKEE, TERIRE,

REREE B M A R BT B, X B EA P AR R T

BEATER BN E A3 A LUE Y B P ) K J

S 30k

(11 ER%E, T4, KEH, % BREBMPRETY
RN, BREAR, 2004, 28(2): 14-16.

WANG Wan-jun, WANG Wei-chao, ZHANG Qi-ming, et

al.Research on Medium-term Operation of Shaanxi

Power System[J]. Power System Technology, 2004,

28(2): 14-16.

(2] ®&EFF, HBEH.2005 FLFEHEH 500KV K 220kV
B EBERMET FAHARI. BNER,
2005,29(10): 80-84.

HOU Chun-qing, ZHENG Hui-ping. Research on Parallel

Operation of 500 kV and 220 kV Power Networks in

South and Central Part of Shanxi Power Grid in 2005[J].

Power System Technology, 2005, 29(10):80-84.

[3] BuRlik. b e bl e B s R I BUR S5 2 5. (7). B
AR, 2005, 29(2): 78-83.

( F# % 35 ® continued on page 35)


http://www.cqvip.com

£ 000 http://www.cqvip.com|

Hokig, % TSR T RN R AR -35-

{B3Z i gt PSO BVAH AT IR I AL, AN sk
HERBTHERMERS, MATEREEE LERT
A PSO, HRBRTHRARKRRNE, THAE
23 Fi%. TiH, Suf PSO EiEEHH A b
KA 2.25 F1 1.66, HBIHER &

4 g

ARG R — N E Hin. SAR. KK,
R RIALE AL IR, A SO AR i e AR A it
1T THIF, AU B ER B M 45 24T I B AT
TR IS BN ETIR F oA BEM R . 32
H — e I PSO Hi%k, WFIRE IR 24
REA T HEBAT T B0, 20 %BusBEN A sk
WEHEHEAT TARAL S . SERRSEAR IR AR T
FRHRERE, RETHREE, FRigREm
e,

SEH
(1] BER, XEF. RIEAEHEAT 35kV A2 B ki bk vk

F[J]. BAREETE, 2003, (2): 36-37.

LIU Zeng-liang, LIU Shu-fen. Site Selection of 35 kV

Substations with Iteration Method[J]. Power Science and

Engineering,2003, (2) : 36-37.

[2] Eberhart R,Kennedy J. A New Optimizer Using

Particle Swarm Theory[A].In:Proc. 6 Int. Symposium on

Micro Machine and Human Science[C].1995.39-43.
[3] Hongwei D, Yixin Y, Chunhua Y, et al. Optimal

Planning of Distribution Substation Locations and
Sizes-model and Algorithm[J]. Electrical Power &
Energy Systems,1996,18(6):353-357.

(41 XB%, ke ETRHESALNFHEMMEE

(MEC e g kit it e A [J]. P EEY TREZH,
2007, 27 (1): 105-111.
LIU Zi-fa, ZHANG Jian-hua. Optimal Planning of
Substation Locating and Sizing Based on Refined
Multi-team PSO  Algorithm[J] . Proceedings of the
CSEE,2007, 27 (1): 105-111.

(6] Erkli, %. %D E R P BRI T %
(J1. B HREEIML, 2005, 29 (4): 62-66.
WANG Cheng-shan, et al. Two-phase Optimization
Planning Approach to Substation Locating and
Sizing[J]. Automation of Electric Power Systems,2005,
29 (4> : 62-66.

(6] #IKE, W7, KWV, BERTFHUMTIERR
(J1. 15 B55$4i, 2005, 34 (4) :500-505.

YU Huan-jun, XU Ning, ZHANG Li-ping. Research on
Hybrid Particle Swarm Optimization[J]. Information
and Control,2005, 34(4): 500-505.

WEs B H: 2007-08-02; f£E HA5: 2007-09-20
EE BT

AR (1977-), F, HEHRLE, MEFAHELREL
4LA.R); E-mail: dongyf@hebut.edu.cn :

B (1983-), %, MEHEL, AAFHAHE R
B RAL,

K F(1969-), &, B3I, HALF G HEREREWL,
KR H AR

(ER#F 3R

RUAN Qian-tu. Present Situation of Short Circuit
Current Control in Shanghai Power Grid and
Countermeasures[J]. Power System Technology, 2005,
29(2):78-83.

(4] B, XISCH, #HF 750 o 0 A e e Y PR HE e
[ EMEAR, 2007,31(11):6-11.
YUAN Juan, LIU Wen-ying, DONG Ming-qi.
Application of Measures Limiting Short Circuit Currents
in Northwest China Power Grid[J]. Power System
Technology,2007,31(11):42-45.

(6] RAW, THA, BT AL PHEHE RGBT
BIRR 5 IEER[1]. 7 #1777, 2006,34(8):26-30.
LIANG Shao-bin, LI Ji-hong, MAO Xue-yan.Control of
Short-circuit Current for Zhejiang Power Grid[J]. East
China Electric Power, 2006,34(8):26-30.

(6] fT%. RTHELRBMNGEN. REEBRTRITRN
). BREOR, 2004, 28(2): 28-31.
HE Zhao. A Discussion on Scheme of Improving
Structure of East China Power Grid to Reduce
Short-circuit Capability[J].Power System Technology,
2004, 28(2): 28-31.

(7] B, BE. S RRRHBRENTT BN RN AL
HRE S, 2005, 33(5): 23-26.

continued from page 31)

YE Lin, DAI Yan. Application of Short-circu It
Current Limitation Technology in Zhejiang Power
Grid[J}.East China Electric Power, 2005, 33(5): 23-26.

[8] EHX, REE, #EP RKBMAZHARGE ZHOM]
bR B kA, 1995,

(9] DL755-2001, ®HRFKZLREFRS].

[10] pgsk, ERI, hEH, F.2ZH 500 kV/220kV BH 5
R IB)E RAR LR B J7, 2006,34(11):56-58.
TENG Lin, WANG Gang, QIU Yu-ping, et al. Tentative
Idea on Layering and Zoning of Anhui 500 kV/200 kV
Grids[J]. East China Electric Power, 2006,34(11):56-58.

[11] Eifh, g sERbrdedt 500 kv/220 kV EBRERF M [J]. 44k
B HER,2004,28(7):28-30. '
ZANG Wei, YANG Jian. Analysis on 500 kV/220 kV
Electromagnetic Loop Network in North China[J}. North
China Electric Power, 2004,28(7):28-30.

Wi B 2007-08-21; ZEBH: 2007-09-29
fEZR -
AR E (1978-), F, AL, T#F, AFLHAN
W, 7/ % %3t F 54 T4F; E-mailishuyong.liu@tepco.com.cn
B 3% (1963-), ¥, BL, NELHELENH. B

REETEBAFBUANIF 5 BGHL.


http://www.cqvip.com

