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Application of measures of limiting 220 KV short circuit currents in Tianjin power grid
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Abstract: Taking the development of power network in Tianjin Power Grid as background, both reason and trend of enlargement
of short. circuit currents are analyzed. The measures which can limit short circuit currents are presented, including power grid
operation under district, installation of neutral reactors, implementation of bus partition running, and adopting transformer with high
impedance, etc. The first method and technical principles of limiting short circuit currents are presented, by means of the power
network operation under district and voltage level classification with the construction of 500kV power station. The scheme of
controlling 220kV short current in the year of 2010 is emphatically researched, whose result can be used in Tianjin network planning.
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1 RIBHEM220 kV KRB EMHER

1.1 KZBRITK

KT H A RSB, EITFREAR
Jb#, bk 189km, HIEER 117 km, REH
11919.7 km?, #HAD 1023.67 FA. RiEBEME
FEEEM, AN EEARTS, EEHEA
E M EFET R R ITS, B SRR T B R

FL3) 2008 FiK, RiEHMILH 500 kv ZH
¥h 5 B8, 500/220 kVEXZR 9 &5, R A E 7 803 MVA,
500 kV 2% 13 %, REHPBEKE 595.7 km.
220 kV AHIASHE 50 BB, 220kV EX 111 &, &
B 17 286 MVA, 220 kV £B% 157 &, HPEFZE
# 2 083.65 km, HLAKE 120.79 km, HmKJEFL
56 km.

2005~2008 FEREHX 500 kV ZH L 220 kV
B B MK P RUIE R IR 1 i,
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1 2005~2008 £ 500 kv L HYE 220 kV @SB
Tab.1 Short-circuit current on Tianjin 500 kV substation
220 kV bus between 2005 and 2008 year kA

FKitEH 2005 2006 2007 £E 2008 £
g 45.86 44.72 42.95 48.23
dbag 53.98 48.48 44.70 4125

REH 50.08 33.54 40.19 37.28
REZ - 37.97 38.41 48.34
RN — — 46.85 47.34

12 XEEMERETEKHYRE

RE A BT X I FF R, 1 — T B IR R
RS 7GR, B AEARY K, 2006
FRIE 500 kV A HEIEHE = GBARTE, 2007 £
8 500 kV AF e 3L B, 2008 4E25 & 500 kV F-56uk
/=, 2009 R F i I BB R, AR,
& 500 kV BRARHL, LRI 2010 B TERES
FRE 500 kV AR ELEE, “—Fr HEE R 500 kV H
M2 AR 2R 2 B

%* 2 “+—FHE KR iE 500 kV BLRIEE G &

Tab.2 The 500 kV power transmission and transformation

_project of Tianjin power grid during the ! 1th Five-Year Plan .

. N s BEHRE KRKE
Gt EES I BEEH MVA m
2005 4 3 6 4653 466.09
2006 ££ 3 7 5403 466.09
2007 £ 4 9 7 803 564.972
2008 £ 5 9 7803 595.737
2009 4 6 14 12 453 800
2010 £ 8 18 16 353 950

7 R 2009 . 2010 FHHE A RRIEEE .

“+—T HA], KiE 500 kV BRI IEIE, B
& 500 kV TREMAMTHF= REHX 500 kV BB
I AR IR 2544, {HEERME 500 kv/
220 kV HEEH M TEIERILL 500 kV Sk FEFRY.220
kV B M5 X 77 IR R 500 kV H
M5 220 kV N EEIAMIEIT, 3 220kV HM
BELR H 25 B3, BIERL 220 kV B HER/KEXE
Bk EERRA.

2 Ki%eE R BN A BR ) 32 PR B AT HE b

FE P L R0 o e R i LR R BT B R AR
FHEESER, FTREMGESXET; R EE
S BUBAT; RARMPUR LSRR B+
tEmmE i, RASKEIE, KA
FACTS MEREREEA; RmliasEli A
o AE H AR A R RHR B R R B B TR
FEH:

2.1 B 454 L SRS e

ME R &M ERBIER RS S RGN, KB
HEm—REEEMN; X 4AEE, KEBMNSFIET,
BRI FIB TR R S BT RABEREM;
BRHAmE s, T ERENEHN ETEES.
2.1.1 WrIT 220 kV MLk

2007 FEZ:WH 500 kV ZHME#ETE, BB &K
BN EHE 500 kV ARG 220 kV BFEAE s B K2
HIEH 57.12 kKA. 64.71kA 1 66.55 kA, WiFERT
H1bRB =2 =4 500 kV AR H 5 7 8B4 220 kV
BX& ks, BUBILRE— AR, dbx8—R5ik— P E
B—ZRW . RN —FEE—IER 3 4 220 kV X E| 4
Wik & H S, BB R 0 HIPE R 4428 kKA. 16.33 kA
1 47.52 kAo

TEERE, WS 220kV ALK )S,
WA RSA LN, e FEAtm T REER
&, FRLFEST WG E BT ER. Boett.
WIS L R, SaFIE A et vesktl,
2.1.2 &) LLRITTHIHFM

#E B 2008 FRRFHMX ZHIF R (4X
300 MW). BRI (2X300 MW). ZEXRIRE

(4X200 MW). K¥IH] (4X320 MW) % 220kV

REBHHBEANRGE T I BT (LA R
HR) BAEMN, 583 ABKBEANRSEH R
tt, BITRBEARG T, STREIRERRKM 220 kV
EERERRWER T —2 kR,
2.1.3220 kV H M4y X fH1

2006 FERE 500 kV AR HE = S EREA T 5%
#Br=fa, RE 220kV EH BT 55.87kA, KBRF
uh 220 kV BEZR 4T BOBAT A HE R P2 & 38 kA 2007
FEZRT 500 kV AZ BB =5, Wi T ALRB5 4R i A e
500 kV A G2 (A1) 220 kV HABELR, Rk M
43 R FR TGRS FE X AT L L X

220 kV B SEIR 43 DX 44 o R TR PE R T LR 4
Wi e BRI AL, S8 AFBRERNER
HEM IR EER, B 500 kv RN 220
KV ZAEHITUIN. B, HEPHIMEMNER, %
220 kV RGH I HE AP Z P T I B X A
R,
22 §EEXGFHEIEE

K FH 75 BE B 7% e 28 BT RR 1 2040 e 1 (9 5 3 =
W, BRrXTEHEEEESCRH . REEMN 2007
FERFERIZRI 500 kV 35BS 1 200 MVA L35
HEFEBN 18% KIS BRI 48 .
2.3 PR EEARIEND AT RE B R RIE HE

2001 46282005 FERIE 500 kV AR HYE 220 kV
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HEBMERERYXTFZAERERAET
S0kA, R TAZERPHESINES Q/NEHIE
W, EHERIMER. R, BB TRIFN
BME .
2.4 KEBR 220 kV 5558 I R

ST REHE MK B S, FTUER “+—R”
FESEEHRIE 500 kV MM ELLEH . 220 kV B H
A0 R 2 D R AP AR R TG E Y ) SRR B, 2008 AR R
AHX R S00kV “H” FHAMLER, BERE
A AN IR R MEIT RN EETFE, R
A R Al — o T B I B R A

Tt 2] 2010 FERW . WA 756 FURE. B
500 kV AZ B AHEBEF= 5, 500 kv ER I T e DUEA Y
ZE¥, {HE 500 KV Hi EL 0 48308 5K T R U2 55 Fr 9 42 4
FIRT, B4EHF 500 kV/220 kV R REEIA BT,
T3 220 kV W FIRE B B KRR N AR
A 220 kV AR RRERIESEER A, T
B, NBFTIFREM A 500/220 KV BEEFEM, 11k
B 25 74, B 25 SR, 220 KV EE Y 43 X 5L HE 4 Ay s
RIS, R ER B R
TTRBARSKE. FHABN/NEGRE RAHERE
W 220 kV B 73 FIE4T . 500 kV BR84S i 48 X A
R PRHUL A A

3 2010 FXRZFHEMRFIERBTELESER

FRHE_ER A5 ) 220 KV 5B FRIR I SRR,
EARRKBENZE, REBTRIMIRT, LW
220 kV X fiEeh, [UREE 500 kV AR H SRR,
54 220 kV & TREZR P 220 kV B Z5H4,
ST A B AR A R, WEIRAL RN &
HL R RE T B A AT IR, BB AL RS
B, BAHERENSKIBETHER. 486 2010 £X
2 EE R 7 R SRR o X A o 2 s i PR 1 0 2
FEL Y B S T 3R
3.1 2010 £ MBI MIE

2010 FFRGHF=TERR . g I B8 500 kV 2R Hu,
B 2010 4R R EH DR R K 500 kV AT HuE 8 B,
FF18 &, THAKEIAZE 16 353 MVA. 220kV
RF NS 73 BB, FHAR 26 586 MVA, R
HEHX N 500 kV.220 kV BB BN A ES
Sk 4200 MW F1 6 555 MW Tl & K4t B A
£ 10 500 MW,

RIEH X R AL AR~ P B~ R~ R ~ %
B~KW~FEHLER~ILRE 500 kV Z 50 M . 4k
A bR~ e M L ~ @M 515 M
%, Wit 5 o E AR AE I R A, PSR T M~

RERE SRS EMNAEE, fPELREE~FAE
[ 5 A L e AR, F AR B e~ ER i Bl
LR M AE . 2010 FEREHX 500 kV MEEEH
B 1 Fros.

Blew o B

w

EHM .

e

1 2010 £ X EHEX 500 kv AR LHE
Fig.1 Topology sketch map of Tianjin 500 kV network in 2010

3.2 2010 SERFHEM 220 kV BTSSR
F 8 2010 < H M AL AR B TR IR AR
FIEHRFRT, K. B ZE. AR, KES
500 kV ARk 220 kV BRER A = AHFN AR FE B IR
#BIL S0kA, REEHE, FELHTAI. FHEH
FE 500 kV A HBERTEE, 220 kV BB H i
BEERK. TSR0, 58 TRALHEF,
T A S A B PO 5 ) Sk R o) L % L VA O i
#*3 SWHART 220kV BEEHRATR

Tab.3 Short-circuit currents of 220 kV bus under
electromagnetic coupling operation mode

%% BUEMKA SHEBREMAA  SHAEREHKA

1k3% 50 48.39 49.25

[iifgA S 50 55.31 52.87
RER 50 4492 41.79
BB 50 50.23 52.90

EN) 50 50.50 54.13
REZ 50 56.06 55.75

R 50 52.77 59.50

3.2.1 F5%E 500 kV A s L%

FaRE 500 kV HZr e TREHT H 2 [F] 500 kV £k B%
WAL~ R E L, FHHH 1 F2RIeE, Frd
1 FIERE, REFMTHRAEGERIE~H~R
JE 500 kV R [E] 4y sOmE s AHAS= 2 & 1200 MVA
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45, Hr 4 [F] 220 kV HiE LB AGIE ~ )5
MELk; B 2 BlEEAG LA ES, Bl 2 B
ANJFIFEFAS Bs, i 4 BIEEABIIE ~EEFN
B4k .

®

RES00KVES RS

& 2 7G3B 500 kV sbk = R X i R 4 g
Fig.2 Topology sketch map after Xijiao 500 kV power station

founded

FaRBuE B JE B PSR 220 kV RBEKEIFiE
TR R, BRA ik 220 kV B = A5 B BB i K P
A3 51.69 kA, FBiT W7k S AUE W A E SOKA.
5 T T 7 Rt 5 5 B AL 30 sy ) B 4% T 44 4 B FRL I
BEHITEAEEE A, BIERE. FHRE. RAEF4taEH
MoK LIRS M, LT EMRE, HEEAR
Pt X (R R T S R4 F T, BILPERTSE 220 kV
BEG SRE ST BB AT B T7 20, # ik 220 kv BR2E =4H
5B BRI I E B B S A e W A B TR A .

F 4 I 500 kV 35 R ERE IR KE

Tab.4 Short-circuit current on Tianjin substation after Xijiao

500 kV power station founded kA
FEEY;220kV  FEAEEUTAET (i dnd = 220 kV EH£:43 51
(5224 =M BM S B =M LY
1k%8 4568 4678 47776 4896  43.13 4524
<M 40.39 4381 4048 4393 4048 43.93
REH 40.16 37.64 4043 3775 37.18 35.66
fiiipoged — — 5169 5403 3177 32.40
iy - —— — — 2816 29.49
3.2.2 #ifE 500 kV HA B TR

E4UE 500 kV 58 B TREHTH 4 [5] 500 kV £k
BARM~FE YN AL AEHE=2 & 1200 MVA

FA4F, B2 [ 220kV LB EHGE FAHEL, il
2 FIEWBTEZE, il 2 AEEBREEE, &

H 1 IR EE AR,

3 #8500 kV iR PR X R ML E
Fig.3 Topology sketch map after Jinghai 500kV power

station founded

ErE R, BRI S00 kV BHMEMEE
500 kV 2 IS 606 L R I ~ B R ]~ ~
REZMEFE~HETF~RELHS 220 kV #5X
HiE, REZ. BRETF. WE 220 kV BLE=IEK%
HIRACERBE M, KPP REZ EF 7.712kA 5=
AR R ERKEIE R 55.55 KA. BREF EFA 731 kA
JE AR R IKA R 52.18 KA, HiBRIT B 25 A
PUEHEN AR SOKA, FEREUEHE.

5 5 500 kV IEIRFEEERETAE

Tab.5 Short-circuit current on Tianjin substation after Jinghai

500 kV power station founded kA
25 L 220 BB i =1
kV 84 = B = A
2z 47.84 47.90 55.55 54.71
HEaETF 44.86 43.30 52.18 49.49
mwE . 2605 23.62 35.49 31.51
i —_ —_ 37.27 38.48

A HE R AEAETEEN, TR THE
i
(1) W3R 73— Kl =Euh 220 kV 814451,
RIEZ 220kV BRE B HR A 52.55 kA, #HiT
S0kA;
(2) Wi R KRG 75 220 kv 814k 4
B, REL 220 kV BELEHEHEIR 53.68 kA, HiT
50 KA;
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GO WA= FNFEFENBERS T 220kV
REEDFIIBEIT, FIWREZSHER 220 kV #HiE,
BT b s eI K ST 5 7 W B 25 ) B0 S B
K ETOE N, {85 X R LLENE 500 kV 354
VARGt EE R, (R AT MRS,

%6 B 500 kV i RIEHETRKE

Tab.6 Short-circuit currents under different operation mode
after Jinghai 500 kV power station founded kA

Reih WiER 7 — 5182 3y v WiE TR =
220kV R =4 B =M B =M HH
REZ 5255 5155 53.68 52.60 47.03 46.80
BREFH  49.85 4720 4992 4697 4412 4231

RET L ——  —— 964 646 826 596
e 3 2625 22.84 3539 3143 2484 2194
WEZL 1557 1201 —— —— 1277 1069

g 29.57 31.49 3253 3420 2077 23.59

HEHASRPBE T RGEHE, ERXRIE
BERERW. WATHEE 500 kV 3 220 kV BRZZ by
I, (R EZABEIEFEE 500 kV AR5 (4 & E2)
BT A4 220 kV XU[E14E Bk B BCH Al i 8 47 X, BREAE
BB HERREEAEUEN, XRETEHEHX
Ak B T S
3.2.3 BRI BAHE B IR TS

2010 “EIEHE. RN~ BRBF 500 kv ZE 3% 220 kV
BAARRIBE EEUUABIT S0 KA, EINAEX LA Bl 500 kV
25 R BRI R M S B /N
3.3 REPRFIIERRE &9 XAER

RE—RFIRHIERE R e 5, 2010 FERE
B A 6 MEER X JE, K% 2010 EFI-HLAR
REEES IV, | ABEENRAIEMNEN
BEM 10%, RIFRE RS XE I FEFRNE 7
Fi7R

%7 RREMHSRBOFHXER

Tab.7 Power equilibrium of three areas in Tianjin power grid

A K 500 kVBEE 500 kv

i /MW /M FEMA  BRH
JL3E— FE R 1 260 2 415 2 802 1.78
- REH 600 1110 2 751 3.25
R — R R 1 500 2 740 3 600 2.26
REZ -8 735 1 835 3 000 2.07
- 2 460 2 925 2 700 2. 64
HE 0 645 1 500 2.33

2010 R 220 kV BN XZITHAT, &
X 220kV EWMER A EASHE, itk
BT vk 220 kV BEERIHE R ESKR, & 500 kV BRIt

HEHLRAK. XT LIREM 500 kV 25 BAE35H
PR 220 KV REFHAT N-1FI“N-2"BpS 224
¥, RRPLEIBS TN FELSETE, iz
|H 2R 8% B s ) B R A A EE
34 HRETEHEMIEEMY

T T X R B R P& 500 kV B N-17 R 818
773 T B“N-17"F1“N-2" & LA & 220 kV 3R R£& 2%
FOAR A 3 = AR HE ik B “N-1"FIN-2"#k& . £ 18
A& ESEHITRERERRK, TR EFINESE,
FE M ITRFFIRE .

4 &#it

7E 500 kV B RAKTIRME, 220 kV B H#EHE
EWFESETAMBMATES, 220kV G HER
KK IRE, 41 &R REBIT KRB B,
ARAUHE I 8 R R B R R & H AR A A
RENERENERAERMKNTE, UHEAHRMN
REMX, EHEHBRENREREBITE, ¥
F 220 kv RGBS X EBEMERUEREL S
PS54

H 7 08 G B W 4y X 3B AT B R AR
MNAESF. KEM B PE TR, BPRMAI
BMSESXEEL, NERK. KErAEEE
M RS BB B S EH PRI TAEMSS &, R
BEMK MG EME-EE., RN EAN
37 220 kV 4 X L fE R 4 X I L R RR 2
T WA, &AEEERERE,

S 3k

(1] Bratig. LSS MEREREFMIREXEKD. B

MEA, 2005, 29(2): 78-83.
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(in Chinese).

(2] =g, XISCH, FOASFF. AL R R PR

HE[7]. BMEAR, 2007, 31(10): 42-45.
YUNG 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(10): 42-45(in Chinese).

(3] R4, F44, £ETE. WL EMNRHRAERED
MEBEREGEZERI]. EFRET, 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(in Chinese).

(4] fT%. XTHELEFEMEH. HREBEEETREN
FiI]. mMEAR, 2004, 28(2): 28-31.

(F4# % 118 ¥ continued on page 118)



-118 -

CHEARY BEH

d11 LA, NMWE Y MR A WX AR
FO150° , HIURAE S 0 kA AR PN O B E LA
B R 3R BN BoR T ZE S IR

(4) X T =LA, NadxE—F, &
—K, PAREMHEATERL, HIESUGHZ RS
BATIEAME R

4 ZERIE

EFHRPRRIELEEFLZEAEETNERER
F, ASCE N SR B AN E R ERESNRY CT
BENR P RECTHEIT RN, s
KEFBETRE, NPERARSEATERAN, &
BT —F 2 RRREENRIFREFH, R
i T MR Z R FEEAT .

S 3K
(1] Eda R ERESBRYRELSNA MR :H

I e 7 HERR AL, 1998.
WANG Wei-jian. Electrical Main Equipment Protection
Principle and Application[M].Beijing:China Electric
Power Press, 1998.

(2] FEME MR RFNAMLIER: PEEDHER
#t,1998.
WANG Mei-yi.Power System Protection Application[M].
Beijing :China Electric Power Press,1998.

(3] ZERME AR MLAER: P b R4,

2002.
LI Hong-ren. Applied Protection[M].Beijing:China
Machine Press,2002.

Wi B EA: 2009-02-27
& BT

BAK (1973-), F, TH420%, KN F S H A bk
P AR ATE I AE. E-mail: hyw689292@sohu.com

(E3#% 107 W continued from page 107)
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(in Chinese).

(5] mhok, FE. HH e IRIREBORFEWIT B MBI N R
HFREF, 2005, 33(5): 23-26.
YE Lin, DAI Yan. Application of Short-circuit Current
Limitation Technology in Zhejiang Power Grid[J]. East
China Electric Power, 2005, 33(5): 23-26(in Chinese).

(6] Z8, kE. HOREHEBRBERWHRD]. &
SBHR, 2005, (4): 54-56.
LI Ming, ZHANG Xiao-qing. Studies on Fault Current
Limiter of Power System[J]. Electric Age, 2005, (4):
54-56(in Chinese).

(7] FEEEE, KRR, MEREMHR, Rams, R
HEMBRD]. ERBAN, 2005, 33(5): 292-295.
LU Jian-zhong, ZHANG Xiao-hu. Idea on Plannig for
Short-circuit Current Limitation[J]. East China Electric
Power, 2005, 33(5): 292-295(in Chinese).

(8] X5, BSE, HWeME,%. REHM 500 /220kV R

TSR 0 A 30 1) R ). bl I HR, 2008(1):
51-54.
LIU Shu-yong, GU Qiang, LI Xiao-hui, et al. Research
on Opening of s00 /220 kV Electromagnetic Loop in
Tianj in Power Network[J]. North China Electrical Power,
2008(1): 51-54.

(9] i, Wisk, %kWE, . “+—4L” HERE

500/220kV FEM SR ALE T R([I]. BEMEKR, 2008,
32(9): 51-55.
LIU Shu-yong, GU Qiang, ZHANG Li-juan, et al.
Research on 500/220kV Network Partition of Tianjin
during the 11th Five-Year Plan{J]. Power System
Technology, 2008, 32(5): 51-55(in Chinese).

= HH: 2009-04-13;
EEE N

A F (1978-), F, M, LA, AELRMANR
W) & 4t B4 T4, E-mail: 1sy78@126.com

#&EI H#A: 2009-07-13

(k3% 114 B continued from page 114)

(4] 3HkE%, % wHRFEHRERPM]. b5 FEESH
HiRsAE, 2005
ZHANG Bao-hui, et al. Power System Protection[M].
Beijing: China Electric Power Press, 2005.

YFS A HA: 2009-08-04;
EEEAN:

B AH: 2009-09-02

»iEA (1982-), F, MEHAL, NEEDEHL
#; E-mail:suht2006@126.com

ZARE (1964-) , F, HRLHNT, NELEREFETHE
T4,

FEF (1962-), B, HAITANT, AETLEFEE
I,



