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Analysis of DC power system retrofit for substation

WANG Su-hua', PENG Xiang-yang?, HAN Xiao', Lii Shu-he’, SONG Jian-jun®
(1. Shanggiu Power Supply Company, Electric Power of Henan, Shangqiu 476000, China; 2. Kaifeng Power Supply Company,
Kaifeng 475004, China; 3. Xiuwu County Electric Power Bureau, Xiuwu 454350, China)

Abstract: To meet the new requirement of direct-current power supply system in the { Major Anti-accident Measures of 18 State
Grid Corporation) , some problems arised in large-scale DC power system retrofit are analyzed and solved. In regard to the problem
of polarity reversed when changing the circuit breaker of alternating current to the circuit breaker of direct current in DC power
supply system, through the understanding of configuration of direct current’s circuit breaker and arc extinction theory, acceptable
connection method is found. For the problem of switch from looply connected to divergently connected power supply in DC power
supply system’s load network, three load network transformation proposals are put forward with advantages and disadvantages
analysis. In DC power supply system, aiming at the problem of range coordination and model selection using parameters, also using
practical tested figures on site, referencable advice is given to circuit breaker’s capacity configuration.

Key words: transformer substation, DC power supply system; retrofit

ESEE: TM63  SCEkARIAS: B YEHT: 1674-3415(2010)17-0179-04

BEAT R LR R R G us AR, JREsi &%

0 315 TR 110 A8 1 P MLV R A B

AR R ARG, s TR A . K
B S ERARIR, PRAEGRHRARY . JEAEZEh. T
RAF T FHUR TSR IR BRI /Ko AF:
it B AFERGE, E R B LTI (AR
ek, BRI SR M T HIR ARG T E B i
F ORI LRI LT, BV R R GRS A
R B AT 2 ) Lk N G A AL .
1 IAFRTBIGERARSEIR

Bt FL X 14 A JRE T4 HL Fd 2 B XA 5 1
e Ko, AR HL E IR RS E AR, 1)
AN YR BRI LB Y, AT
BRI, TR A ) 28 W RE X R RIAR

T HARRTE SRR BEAS SIS HA0E TR
R, LT e AORYER R, AT TR
ANHVEHER N, NIIXLEN R, AR
AT BT IR AN B o

2 THRIAEIAEIRARLG DTSR E iR
70 B3 B % 2% T L 2 Y )

H1 g ST AT, AR R St P LA LU R (i
HA IS — LA A%, XA S R BA
WEOKRI, FEM AR R CERBERGH T
) W B P T AR LIt AR
N 1 R v e i = P S P P S A T SR
TR S ) CELTRAR 2D Plp b 4k i ]



- 180 - HEREP D EH

A AT i o T A A T WD 25K

FL B AN s R SR Y, — A
TRIRBERE ) B, I AR R AN
BRI B AE—LRIs AT IR AE 6~10 ELL L
AR RS ST T i A A RO AT K
UL, A DA 2 w6 BT R RN AR L REAT TR
MG, I B K BRI A T LR D B
o

S, AR SO ELUR T i RS (KR IR A
MAFAEINR ERRIX, EEERIAE

(1) a7 Fp 3t DA A EL T B 2% 9 A Wt B 2 i U
3G Bl Ak S KRR B AR AR 2257

(2) ATt e 45 40 DAy LU T R s I, LI
e FE LTI e 0T [ 4 ) PR R e B A3 AN AT
VTR AR

XA TR IS W AP 5300] L IAE T 2 45 P A
AR U B R A RANE 5 7 o

B, EUEES G AT s T R A
R IHLEEANTA, A KOs BEAE Rt EAFAE RO 22
Jolo ELUIIT i s PR M Sk R AT AR B L O PR P
5 AT s A AR L, CREIRESR, e AT )
AET BRI 1) figh Sk FUGE R P i R o S KT

P/ tox -]

i ER ) %ﬁﬁi%ﬁm%%lﬂﬁﬁquﬁ%H
W) RGN A, T RN, AR TR K .
DRI, A VL BT a2 o e v R SRR e i, B gt
&ﬁvﬁ%*Vﬁﬂ SRR A SR LV
I gt

ﬁﬁéﬁ[ﬂﬁﬁ%%ﬁ"hﬁﬁ;ﬁiﬂﬁﬁhm F, I SE AN
A, WREUR, I TAIEHOROR,  r T AR,
DRI, T AR BRI i 4 Pl Sk 2 7 v B 5 | N BRE AR K L
RS . BT A KU 7R 0 1 FR I
BRI R R s L0 B 3R, RO r TR A
EGE, WMBNfl Sk S 2 AR R A R I, e
e IR R B R AG, A RAE P TR A, Al
ZUFEAER R T AR, A FR AR 2K

DRI, LI BT S 2 A B A Sk - TRV 7K AR
LR, Yy, WEE LR, Ea D
LI KR E], TR TR )2 )2 A
i, Al TAE SR A PR T Sk 22 5 19K
51 1) KR E 7 4, M R vy 3 e — B B,
KRR L RER R, S B AL ) A
Ji BN E IR (1) P A B A2 68 DR INF, PR P s B AN
ekFrayl, MRy W 1R,

Guit breakers |

III%TE~

Fig.1 Interrupter process map
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Fig.2 Correct connection
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Fig.3 Error connection
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Fig.1 Average data tables of DC circuit breaker from all the tests
HUE HLI SLDNGER T 1.31, 1.51, 21, 31, 51, 81, 101, 141,
BIERS ABB 548.4 92.44 37.99 17.77 7.58 4.07 1.132 0.009
I=1A
) /s A >2h 99.50 63.83 21.34 7.59 0.52 0.008 0.006
T 746.4 117.8 45.56 16.66 6.36 1.88 0.034 0.007
BIERS
L=3A Bl ABB 274.0 104.4 53.71 16.94 4.54 3.93 0.015 0.008
H)/s
JeA 118.5 66.83 35.08 15.26 6.63 2.94 0.073 0.020
[ieER 1403 54.22 15.30 5.14 1.56 0.054 0.008 0.007
HER
I,=6 A - ABB >2h 176.3 48.79 16.60 7.56 2.29 0.007 0.006
H]/S
A >2h >2h 78.13 14.03 4.41 1.59 0.272 0.007
- PeIT 2096 226.3 35.73 11.02 3.38 1.14 0.025 0.006
T
L,=10 A 0 ABB >2h 554.5 50.11 11.39 3.11 1.13 0.011 0.006
[A)/s
BN >2h 206.1 26.23 7.83 2.22 0.77 0.027 0.017
T >2h 573.3 52.76 9.76 2.88 0.86 0.216 0.005
BIERS
I,=20 A Bl ABB >2h 1431 72.71 12.78 3.67 1.24 0.389 0.005
H)/s
JeA >2h 191.1 31.79 734 3.66 0.67 0.065 0.005
ieER
SR (50 A >2h 928.2 187.5 33.99 6.29 1.72 0.326 0.004
1,240 A )
7)/s ABB (63 A) | >2h 1231.0 176.4 43.44 8.97 3.53 0.005 0.004
JEA (40A) | >2h 428.0 28.11 5.89 1.72 0.54 0.182 0.004
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