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An Optimized Design of the Distribution Units of 110 kV Substations in
Huangtudian, Changde

YI Qiangian
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In response to the call for a “resource-saving and environment-friendly” society, as well as the
construction of modernized substations, an optimized design has been proposed for the distribution units of 110 kV
substations in Huangtudian, Changde. Outdoor GIS equipment, which has canceled the main transformer outlet side and
the incoming line side isolation switch, has been applied in 110 kV distribution units, adopting the double outlet mode
to make full use of the vertical space within the outlet space intervals. Novel gas insulated switchgear has been used in
35/10 kV distribution units. The optimized design, with its total land use 68% less than the conventional designs, helps
to realize a more compact substation layout than before.

Keywords: 110 kV substation; power distribution unit; GIS

0 3|5 PRAIERIFNAG g, AT DAORIEAS G IR | R 11T,
W ATt LA H B 2 2 o DL ) iy P L e

Wi E I T REE R e, L I R RS R o, AL L4 JE B2 G HL AR ( gas insulated metal-

S AW K FER AR T — R 1 [k) enclosed switchgear, GIS) Z N H T8 o DL
A, WL JC I AMEAS AN | e HLR T AR R B AL F I, B HE AN 4T
W, e e B AR I B B N 2 —, HA e/, BEEEMERARGE TR, WEAkH

WiRBHE: 2016-12-25
EB®N: ZHEE (1992-) , Lo, WIREMA, IR T R4, FZWFF 7 ) T 4% B s bR Ko
E-mail: 758066259@qq.com



55 2 3 VEC S

FAETTHE R 110 kV AR H s O L3S E AL s T 57

A IRGR TR R AT R R 2 —

ik, ASCTEZ Ml TSRl b, 456518
M5 110 kV AR IR R, X2 Rl i BC
PEE A | ATE T 5 Rl ST A B AT TR
BT, DU LA e e e e R — 5 A B
S

1 TEHWGEZTAR
1.1 TFE#HR

B JE 110 kV 28 HL b A7 T 5 75 7 5 4 X
JE PG Ao kR B oy B, R T TR &
B, BEERKZRZ) Som ( HZME ) , PEMliGFEK
o 110 KV F T8 4 5 A48 f sl 1 i BT N 2% 1
Fiow, Hrbiga EAUR M & 250 TR ME A A
4.8+3.6 MVar,

F1 110kV TRIFEIEZNE

Table 1 110 kV substation construction scale

Wi H A4 29
FAREAR A I /MVA 1 x50 2%50
110 kV HZk / | 1 4
35kV 4k / 2 4
10 kV HZk /1 8 16
FE BARRLE Lk ARLER Sy Bk

1.2 FREIEERR

VR 7 vl A E 2 R A3, TG LR L
R ATar R R T R B AR AN B Fe A1k
i, XOn] o Ayt e e R s U e
Fic HhL 25 R R TR, A A L 3l T A e DX 17 e P
TS, I s | BT MR IB ISR,
PR M), S AR 2 T R

FRHETE R L S 4 1l AR i DL/T 5352—2006 { = J&
BCHL R B IR THROR IR ) 5 8.2.2 5 8.2.4 S-HLE,
—BIEOL T, 110 kV HRSER B B R E
S A R R B R A A R R R TV 5
DX IR LXK A RS TR R R L
XH 110 kV 1220 kV BLH e E, FORAE M BLH%E
B, OCUHORG TS P AR AUA L 2 42 8 B A A A
s (GIS) FCHZEE . kA, 110 kv B
B R P A GIS B4, 35/10 kV e B 28 B 2451
B S ARA G TT XA B
1.3 FEEBESEL

GIS B it LT Kk m . K. R
HL 75, FI SF MR RAF 42k B, SRR 25 |
(Y-S NI ;S P SN ¢ NI 25 = e Ve e
—if . A TRV, FEARSEHE, dE T AR,

AT ATREE Y, R ROk AR TR A rh Y 2 B
G2

FH T 110 kV BCHL 3 B8 A6 GIS 358, UX)
110 kV e HL ke B LR — IR AT i k. U 110
kV R K 47 110 kV SEERMNARR 52 fifkH
S 2 A H R R

1) Wit Wil i B BR 2 1 0¢, R Mg &
BRI B e 4 e . Bl A il 7K
MBEm, Writkde iR IR e, HAR B,
KL, 2R bR B P O AR b 2 s, HAFAE Y
WEMEREAR . S8k, AR BB AP oo (angi .
Mg ) [FIEHBGR, YRS TIFEE, g ooy
XA & gR IR 23T T, 2R I s o DG 5 W i 25 [ Fsf
WHERH, CERAREA MR EIIRE, BT fEE
(AL 1 DRI HH 2 B = A s 2R AR 5 T
AT LA 08 AR T, FRARARAS

2 ) MR T BRI, IO H SR M B TG
KB B AR BT, ATFTIF T Bl rhx Az sy
ST AR 2 BWTESER, fH CTY RS, XRERE
(SN Ty I O 87T A W R R 20 R e
AR 110 kV ZREEFARTATE “T7 R0 I L,
IUHAZ FL I 110 KV 2R BRI BR 25 T DA 230 i iz
AT AT SEMERE B

g BTk, AEIHEGE GIS %45 110 kV £k
I K EAE 110 KV PEZRM A B B P2 ml £ 5 B

2 EERKEREANR

LEA P R L Rk L, e B ARl Y
RO, 2 BE (L 5R H I A e TR S T
110~750 kV B BEAS L U504y ) A-1-2 TR Y, K%k
T1 110 kV Bl 3 B HURH GIS PAMEE %, dhiN
W—MREE AT, AT 35/10 kV it B 25 B 9l A B
FEW, TR EAE I TR
21 MRUHEX

T o X 52 L R 28 ) 110 KV C HL 2 B GIS
SN BRI R AR AL 110 kv Be e
1) GIS FU oM B 7 iAo b, g 4 S 5e AR
HLUs GBI AN 2 . 1) sl NS B S AR R ST &
GHAE; 2) GISW&ARST Kb &= 3) masss
N E NN E; 4) NN E. Hit
AL, FARFEAREE A 110 kV GIS 345 1Y 4 BiAG =) M
110 kV 25 =R M A% FL sk SR 7 b T R 222 R
R, N ST A AT B Rk NIRRT B I
SRS Ll 7 b TR A LR 3 1



58 WMo Lok ok % % i 2017 4F
22 35/10kV EREEERXRMLKL KT ARSI = AR A, g5AT Rk

e %, 35/10 kV G HL 3 B ORI EE
TP AR WA A 7 XA B AR R —Be = N,
e FEL 2 A Y- T AT BN 0 DL 1o T R ) A AR T R
(25.0mx9.5m) K 237.5m’,

e
= S —
2 IBG| 1B [1S[25(3S[4S|5S|65| 7S [8S(1CRC[IPTHIB FG FD{9S3 081 18128138148 59168} 2B 28C}

a L2 ]5]4]s[6[7]|8]910[1]12]13]14] 15[1617]18{19{20{21]22{23] 24 |25 |26 |
(L 7 %1 000+19 % 80022 300 J 400
gi>

il

=

I 3 lachr

2 18G| 1B | 1S [2S |IPT[41B| FG | FD [2PT| 35 | 45 | 28 [28G| —UhF 27 28129;

i L2 f3f4|sfoef7[8iolwlnln]ns

El L 400, 6 x 1 400+7 x 1 200=16 800 #1600 1800

TE: EhEE Ay mm, T
B 1 BRNMNELFXEAREEERETEE
Fig. 1 A schematic diagram of distribution room layout of

conventional trolley type switch cabinets
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Fig.2 A schematic diagram of distribution room layout for gas insulated switchgear
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Fig. 4 A planar layout of transformer substations
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