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Configuration Scheme of DC System for 1 000 kV Southeast Shanxi Substation
YAN Li, SHENG Zhi-yu
(North China Power Engineering (Beijing) Co., Ltd., Xicheng District, Beijing 100011, China)

ABSTRACT: DC system is an important system that provides
DC power sources to all secondary devices of substation, so its
operation directly impacts the security and reliability of
substation and whole power grid. The capacity of DC load in
UHVAC substation is much higher than that in EHVAC
substations, the secondary devices in UHVAC substation are
dispersively arranged and the power supply distance of DC
system in UHVAC substation is much longer than that in
EHVAC substation. According to practical condition of 1000kV
AC Southeast Shanxi substation, the configuration schemes of
its DC through the
techno-economic DC

configuration schemes, the conclusion that in this substation

system are demonstrated and

comparison of several system

two sets of DC system should be configured is obtained and
corresponding scheme is chosen as the optimal scheme and

adopted.

KEY WORDS: UHV substation; DC system; configuration
scheme; techno-economic comparison
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Tab. 1 Statistics of the DC load

i frr ik He 2% il UPS/
BEE/W OBEE/W O OREE/W AW OEP/W W

1000kV /M= 1 2310 780 750 3840 800
1000kV /=2 2310 780 750 3840 800
1000kV /N%3 2310 900 900 4110 800
500 kV /pE 1 2220 900 375 3495 800
500kV /N2 2400 1020 375 3795 800
FANEL 1120 960 150 2230 800
FANE2 1190 1740 225 3155 800

Tyl 1100 1300 2400 3000 9000

Himfimait 13860 8180 4825 26865 8600 9000
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Tab.2 Equipment parameters and investment estimation of the DC system

TEL: SBOTE

HE2: EPE

HE3: ABUIE

N i HMARL 1 HAY 2 A 1 EHRARS HMARL 1 HAY 2 HRAY 3
s W S iy e ks . ks S8 Ik SE0 s/
o JiTt i i Hi JiTt B o e iom B Tin
# HIh 7 /A 600 400 900 400 400 300
YA X 104 15 104 11.5 104 23 104 11.5 104 11.5 104 8
A /A 2 30 2 23 2 46 2 23 2 23 2 16
Fe H AL/ 3 51 3 435 3 66 3 40.2 3 435 3 40.2
T AR 3.1 Jioc/ifd 4 12.4 4 12.4 4 12.4 4 12.4 4 12.4 4 12.4
43 HO AR 2 Ji 7/ 7 14 4 8 13 26 3 6 4 8 2 4
AWM 2.5 Ji/E 2 5 2 5 2 5 2 5 2 5 2 5
RN 2.35 Jion/E 2 4.7 2 4.7 2 47 2 4.7 2 47 2 47
EithE 02 776/m*> 422 8.44 422 8.44 67.5 13.5 422 844 422 8.44 422 8.44
e & ISP 230.58 173.6 287.78
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Tab.3 Parameters and investment estimation of DC cables

B L S S | .
R4 R42 51 R%2  RE3
7 1f1l/mm? 50 35 50 35 35 35
K /m 1920 1360 5200 1000 1360 760
FAN/(GC/m) 348 25.6 34.8 256 256 25.6
Wk/JIot 668 348 181 256 3438 19.5
R/ TG 101.6 181 79.9
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Tab. 4 Comparison of the investment estimation

PV YUE S FENIIG FFE2ITG JFE 3G
R R BLIR B A 230.58 173.6 287.78
IERCEE 101.6 181 79.9
WSy 332.18 354.6 367.68
HE23mTHEL 22.42 35.5
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