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[ Abstract] The power substation plays an important connection fution between the power plants and the users, and the correct and reasonable design of the
power substation is related to the economic operation of the whole power grid. This design is a design of 35kV small step-down substation, the main of which is
the primary system, and takes the second order system and the electricity used into account. The design mainly includes the selection of the site, the selection and
calculation of the electrical equipment of the substation, the design of relay protection, the lightning protection and the grounding design. The electric equipment
isselected according to the regulation of high voltage electrical selection and the calculation of the current short circuit of each side. The type of the main power
transformer on the 10k V side and the 35k V side is selected and checked.
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FASFE AR HABAE T DR HL T 10kV IR Gm4
4500kVA, 75 23 M E 2 8 Se=Sx70%=4500kV A x70% =
3150kVA,
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FEZ E=100MVA,

221 WHAR XA

OAZGHPIRA®E: Y4 AZTRKIZEITH A, X*=100/
210=0.476; 24 Az INeF7 520N, X#=100/180=0.556, Q)
(1] 35k V LB HATARAEL 35k V AFSREEATH 10 24, X*=0.386x
10x100/(37x37)=0.282, @FFHEA KR HIURAH : X*=Tx
100/(100x3.15)=2.222, @10kV HLHTARAME, 10k V LREK-KCREAY 5
Tk, X#=0.388x5x100/109.375=1.76.,
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35kV ] s = SA/V'3 xUs=100/(\V/3 x37)=1.56(kA),

10kV M Ly =S4/ V3 xUy, =100/(V/3 x10.5)=5.5(kA).
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PARTE VT B S RO R] 5T Ry B A RS RN TR 5
AE AN A I TRl 2 A SR 2y R A S ]
ahzk:

10kV Z2% 24 0.5s, 10kV FAXM4 1.5s, 10kV 3 HrT2 24
1s,35kV ZEARMEY 2 5,35k V £R5 4 2.5s, AR B R A



BN TRIE IR R A & A G i B 0.05s1,
224 B wEssiEs: TAER R
35 35k V MIEIF LT : 1.05% 3150/(35% /3 )=54.56A;
35kV 2R S FFAE TEHL T :2x 1L05Sx3150/(35x V3 )=
109.12A;
AR 10KV MIEIEE EE7E : 3150/(10x V3 )=181.87A;
10kV BEZRFE T VR :4500/(10x \/3 )=259.82A;

10kV £RF& tATRT LI : 1000/(10x V3 )=1000 /(10x V/3)
=57.74A,
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3.1 WrgsEs SW3-35/600

OFEZHARSELHE I : 35k V BE FELI : 600A ;48 #y
FRTE HLIAE - 6.6k A 5 ATE R T Iy HL 77T - 6.6k A 5 Bl FRUE FRL T : 17
kA 3 [EG 7 RIIHE] : 0.06s 5 A TRIEH] : 0.12s.

OB AT - 398 FEEAR : 35k V 15 & FL IV AIE FL 1S 5 #20
JIEERE : 600A>109.12A s ¥ TIBrE 715645 : 6.6kA>2.058kA o #t
FRTER - 35k V MUEL IR 5 & CRAP BV ERTTEI G 25, 1A 23
14 0,068,111 1,=2+0.06=2.06s | 1, =2.038x2.058x2.06=8.72,,ffi
I 1=6.6x6.6x4=174.24>8.72 BBIFFAELR,

IS, - FeeE 45 - 35KV AT & FLIAIE FL T o #22FE,
PR :630A>109.12A, S0kA>5.248k A, AIFERT A EK . Abfa
TERT : 17Tk A>5.248kA , sHERERF A EK

3.2 lBE X GW4-35/630

OFEZRARSECHUE BT : 35kV 5 BUE BT : 630A ; AR
TE FHIL : S0k A 548 BVERE HL it : 20kA

QNE AT - e FEVETR : 35KV 1 & L U4 E B 5 #0
FAERE :630A>109.12A; FEATER D : [ 1=2.058x2.058%2.06=
8.72, 1 I :=20x20x4=16008.72., b FFAEHR .

3.3 iRt EsF LCW-35

OFEZRARSECHUERE 35k V5 BiE — LI :400A
BE IRHL : SA TEIRZZA A :0.5/3; BIFRE RS K, : 100518
PARE R k.1 65; AT EI AFEELS N7 T
P50 NEEARTS 4% TR : 35k V 15 & FE I AE FELTE 5 #40HE

PTHERE 1 400A>109.124 5 PR R : (1, -k )x(I, k)t

1, (1, -k )=04x65=26 t=1s I 1=2.058x2.058x2.06=8.72,26x
26>8.72 FFEZEK . ANFIE MERAS : 1.414x1, xk, =i, ,1.414x%
400x100>5248, TF & ER
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HLEEL(V) 3500/ 3 100/V/3 100/3;
{25 7K V- :40.5/95/185k V 5
TR ZH £ :0.2/6P 0.5/6P,
VBRI N 258 (VA):02:75  05:150 1:250  3:500;
TR PR 255 1000VA
35 BIEBHEE RW-35/100 ~ 400 TEHARSEL:
e B (KV) : 35k V;
AiE LAEHLAT: 100A;
Wrim & (MVA): PR 400, PR 10,
S AR « FF e < 1R & P IR HL 5 F28 R FL U
SIS NS S |
I, — IR EsHORIUE FLA
I, —AFROEIUE R,
L, — R TR
1, — 25 e 25 i PR MR A E FRLAe
I,,=1.05x3150/(1.732x35)=54.56A ,
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1,=1.051,

I.,,=K,I,=1.5x3150/(1.732x35)=77.95A,,

FH TR X Fe s W 20 LW R i FELAE O RE T2 FH AR E
Wi A Bk ORI, BT AN T AR A, R e R i i
drER A G E L, SRSB4 :S,=1.732xUp 1=
1.732x37x1.52x2.058=200.5MVA ,

HR % 0 FL TR 35KV, =54.56A,1, =77.95A J¢ ;=
200.5MVA 1E£% RW-35/100~400

HIERTR A8 S, =400MVASS,, ¥ eI 2T g
HLARARE JIEEK

# 100A>77.95A>54.56A, {5 FE A IR AU
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FERARSHEL:

RS AR AT HLE KV (ASUE) 515

AREERE kV(ERH):35;

TEER P TEHLIE kV(ERUE):40.8;

BB E UlmACR/ N )LV 73;

LT T 5kA:134;

FEE i eI AT T SkA 1154

BRI T SkA: 1145,

AR 2ms18 IR(A/INT)A :400;

4/10ps2 R/ INTkA 1655

0.75U1mA THRHEAI/NT)RA 50,
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[ HRFE TVER R, R TR IS RN s e R 5,
MR HST . @R STDEE T B T8 35kV MR A Gl
FIF/INETEL T=4200 /N, BT RIS j=1.25, S=1, / j=
L /j=109.12/1.25=87.32 | I Sj=95™2 , w] 1% FLEA S L)-
95, HLAVrEui & N 1,=325A @SR E RS 2 R IAGR
06 0=28°C IR EEIE IE 2800 1 £,=V(70-6)+(70-25) =0.95,
=k, 1,=0.95x325=308.75=109.12 i F=X A%, Pk G
BREIRINGEI.
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REDRHD DR MR

5.2 hBRIPETEITE

5.2.1 Jo B PR 7 i B AR 37 (1)

FEIEHLIT L5 Xs ISR AR BIFR AN : Lp=Es/(Xs+X,L),
Lo=(V'3 12)*Es/(Xs+X,L).

TERSHPR FL R (R AP E I m] DRI . Rl
TR VAT RS 5 22 H TR O 2 PR X SRS 5, =
FERZRS AP RIS, FEREHLIE L 5 Xs IR R PRI ROR
A : La=Es/(Xs+X L), Lo=(V/3 /2)* Es/(Xs+X,L) ©

X, Es— IR SEE T EARR S X HE SRR E
AN FLE R ARG DT, X — 2RI B A KRR R IE PR
Ll S B RPN B

5.2.2 af i TR 7 0 ik BT AR 3 (11)

PR FL TR PR B E A AA R T TC I PR F e i
W RAP A BRI o P FEAREITE 1.1-1.2 R AUBHIERBR N
PU T — SR 2R A I TR e Y — NISHRIBY B, e TRIBY B A
AvFrR, BIMRPRIBHEITIE] =T, =AtAl—REER 0.5 #5). 576
PR F AT R CRAP LR, IX AP R AP RELEELT , BRI e
LRIRENTE R (B 0.5-1 FRER , sEhIERE
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I R IE T R B A A R R R R AT
HORESER AR E . EEEE BTN RNZES), s
DR 2 st , IR E S ok FRLFR AR T A AR AN E . E—RRIBT
T EAMRES (AP AL R e R, i B ABRE AR ARABEL
PR RTEEL DU ST G & R i ThRE .

5.2.4 BRI WRRIY

EiZ AR L IEHT S [ AR —4% 10kV 2R A TR 22618t |
ORI AT TR I, B OSSR e BT Ak s
HEH DL-11 B4 i R CRAP P ANV E R 1, PR i% 260 24 BT
B DT LT, RN AR RIS A i e T AR Y
PR FLATRETE s FEL T ORI X R Feieid AR B AR i
R AR AR E , R N B R AR NIRRT H
RS L, 10KV ZRER R RURSETF AT

O ATEBr Ry e i B AR Ki=150/5=30;
AVERL T 1,=K - 1y=1.2x1.516kA=1.82kA ; 4k Fh 28 ANEr i -
1=K, x I, /K; =1/30x1.82kA=60.64A, @EHHPRITE A RS
Feipad 2 H AT R U HL AR o IR : 1,7K XK x
L / Koy =1.2X2%57.7400.85=163A 5 Ak EL 2S5V ERL T : 1,,=Kwxl,/
K =163/30=5.43A 5 #56 REUE :Ks=l,,,/ 1, =(1.732x259.82)/
163=2.76>1.5 M EK
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Biitre S el S B RAIES e B R R i,
BEeeaIVEIG, PPRHR AR EINUAPR A, (E AR FeZs 2 F IR

6.2 BIERERIERE

OREBEFHILER . HERFEEE , 35kV KLL TR HREE
LSS T EA R G5 T AR S BRI ER B, R 1%
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