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Design of iron&steel substation and calculation of relay protection

NIE SU-zhen
( Design Academe of Shuicheng Iron&Steel Corp., Liupanshui. 553028, China)

Abstract: The power loads of our iron&steel substation include 5 oxygen plants, meanwhile, the power system has also other loads,
such as generators, therefore, the calculation of its relay protection is extremely complicated, being typical for the design of 110 kV
substations of same type. The paper calculates and analyzes short-circuit current in the relay protection of the substion, decides the
primary operation of the substation and provides a reliable basis for its normal operation. It provides a reference for the design of

substations of same type in the future.
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07 R HLFT 110 kV L RZ K 6 kV L RS
KBRS BUE T, B & H(EBRE B#D);
¥ & R B % SZ9D-40000 + 8 X 1.25%
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2 07 THHBIRPITE

BHFEL 07 7% e Ay i g rR YR T B e o SR B
110 kV #E8k T 8, WIREFREEAKINE KWL R
BBV RESHOHITITE, 6kV REERERITE
PR BT KRR AENAMN 01 ZBHETR
BE T RAR 110 KV REEATHE B R /K828 Rt
BERAMFERER L 1. 2. 3. 4. 5 SHENFE
FEL B AL AR S I LR B L P BB R R e A
PR, MHENT:
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KIRARRE 07 A HLFT 9 km, 3HILFE 07 R HLFT
5 km.

X01max=0.0695, X01min=0.0916; X02max=
0.1335, X02min=0.1820. i+ EHEKELE 1.
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Fig.1 Calculation circuit

2.2 ETH 10 5% AYEERITE
110 kV 263
X1=XLSj/Uj*=0.027; X2=XLSj/Uj *=0.015;
X01max + X1 =0.0965; X02max + X2 = 0.1485;
XOlmin + X1 =0.1186; X02min + X2 = 0.197.
Fitk, REEEUE K: 0.0965, B/):0.197,
REHL: X'=1.582. ¥745:X3=0.263.
6 kV £k %:
X4=XLSj/Uj*=0.014
X5=XLSj/Uj*=0.005=X9=X10=X11;
X6=XLSj/Uj*=0.04=X9";
X7=XLSjIUj*=0.005=X12;
X8=XLSj/Uj*=0.02=X13.
EEZ IR
X14=X"*d=X"d%/100 X Sj/Pe/cos $=8.57;
X15=X"*d=X"d%/100 X Sj/Pe/cos $=4.86;
X16=X"*d=X"d%/100 X Sj/Pe/cos $=5.29;
X17=X"*d=X"d%/100 X Sj/Pe/cos $=2.25;
X18=X17=X"*d=X"d%/100 X Sj/Pe/cos $=2.25.
IR
X19=X"*d=X"d%/100 X Sj/Pe/cos ¢=16;
X20=X"*d=X"d%/100 X Sj/Pe/cos $=6.4;
X21=X22=X"*d=X"d%/100 X Sj/Pe/cos #=8.65;
X23=X24=X"*d=3.81, ZFHEMBHEWAE 2 Fis.
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Fig.2 Equivalent impedance
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Fig.3 Equivalent impedance

FB P R:X37=0.72; FEH1M:X38=1.044,

gL L2 SE BRI E TR

RH:r'2=9.16/0.38=24.1kA .

A5 ML A 37 B 2 B 2 8 T 388 1 4 :

Xjs37 = X37 X Pelcos ¢/5j + 0.07 = 0.272.
535 B M1 2015 *2=4.04,% 0=3.05,

lTed=Sed/ /3 Ue=28/1.732 X 6=2.69 KA,

I’z= P"*7 [ed=2.69 X 4.04=10.88 kA,

¥ o= [*coJed=2.69 X 3.05=8.2 kA.

KHEHL:Xjs’= X1° X Pe/cos ¢/5j=0.936.

BinE kB r*2=1.12,[* =] 24,
led=Sed/\3 Ue=15/1.732 X 6=1.44 kA,

P’z= %z led=1.44X 1.12=1.6 kA,

I¥oo= [*coJed=1.44 X 1.24=1.79 kKA.

B

Ted=Sed/\3 Ue=15/1.732 X 6=1.88 kA;

ich=+/2 X0.9% 1.6 X 1.88/1.044=3.67 kA.

R R

’2=24+1.6+10.88=36.48 kA

[¥co= 24+1.79+8.2=33.99 kA;

ich=36.48 X 2.55+3.67=96.69 kA..

Fk, 07 T 6 kV REERABITHATHE

BN 36.48 KA.

2.4 WAFERE SMRIEH, 07 TERAF 6 kV RGER
BREXHE R RENERBEREX BHAE
RHEREAT, RERSINERBEREAETL
[R5 414 4570 BH JB 28 181 2% R T 44 fn i 4A

Xjs37= X37 X Pelcos /5j+0.07=0.27.

T E L I 2=4.04, [*=305,
led=Sed/ /3 Ue=19.1/1.732 X 6=1.84 kA,

I’z= I’*7 led=1.84 X 4.04=7.43 kA,
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[¥oo= [FooJed=1.84 X 3.05=5.6 kA.
TSR P 7=04+1.6+7.43=33.03 kKA
[¥oo=24+1.79+5.6=31.39 kA
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P¥z RREAFBBRAHE T E0RLHE kA,
TFoo y ZHAE BRI AR B UE, KA.
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ENEARTHE SHEIENL, 07 28 6 kV REANRABER
TR BTN AR ER . R AR EAE
MR I AR SR, 07 2SR TR TR =R R At
SrBUfte, REERE BRI 17, 2%, 3%,
A SHIERE . BRFTERBIT AT 1 48
HIENE —EEENST 2 FSREHNES 4
WU B ahAT .

3 it

R I A S, TR 07 8 6 kV gL,

2. 3 SHIEN) STl RAE, FHEOhdREE
ReALZRBees, KORUEE 7KK A AR B BT (PR
AR R, BN T b RAR BT AT AT e
(B 53 B ) 2 AW AR AT I8 4T ), FF i T IR A BT R s
i A"HENUBEINFIREE, A FHR TR E %
RPLT AT IR AT SEORRE I B RIIETT
tEGE R AR E . TR

S 30k

(1] BEFEM, KA BNRERERF ELEARER
FETFEL A E O B+, 2000.
CUI Jia-pei, MENG Qing-yan, Power System Protection
and Security of Automatic Tuning Device, China Electric

Power Press,2000.
2] REERANEALANEEEBRPRE FERS
HRR 41,2004,

HE Jia-1i,SONG Chong-ju.Power System Protection
Principle,China Electric Power Press,2004

03] BREFR BN R R F M. E T R,
2000.
CHEN Yan-biao, Iron and Steel Enterprises Power
Design Manual, Metallurgical Industry Press,2000.

Wi A 8. 2008-03-26;
TS5

BES (1969-), %, Mt 4t, TEANEAEEA
ARG ANAEIES, DAESRY LTS BRI
4. E-mail : sgsjy7126@sina.com

{£E B3 2008-04-18

(k3% 78 B continued from page 78 )
IEC61850 XXM+ A By R sk ia v) . AL H
FZZ B Y TEC61850 W Ml (R 2 MufTHA, FF48
FILPRR, B O P BB 2N
IEC61850 X M & FlH AR F T E vl S . SERf 4
HEENS IO S, ORI TRy T
AR A .

S Ak

[1] IEC61850,Communication Networks and Systems in
Substations,Part 8-1:Specific Communication Service
Mapping (SCSM) -Mappings to MMS (ISO 9506-1 and
ISO 9506-2) and to ISO/IEC 8802-3[S].

[2] IEC61850,Communication Networks and Systems in
Substations,Part7-1:Basic Communication Structure for
Substation
Models[S].

(3] Figle, T, XAHEAE TSRS R BIIER
[J1. BRIER, 2004, 28(24): 65-68.

and Feeder Equipment-Principles and

Wang Hai-feng,Ding Jie.Research on Several Issues of
Substation Network Communications[J].Power System
Technology,2004, 28(24): 65-6.

[4] IEEE 802.3ad Standard .

(5] R, HEEE, REZE, REE, HLAK. BT IEC
61850 FrUERYEAE i TR %& R AR UL B3I RG]
. A, 2007, 312): 70-74.
WU Jun-xing, HU Min-qiang, WU Zai-jun, XI Guo-fu,DU
Yan-sen.Testing of IEC 61850 Based Intelligent
Electronic Device and Substation Automation System.
Power System Technology,2007, 31(2): 70-74.

= B8R 2008-04-02;
E&EMN:

IEE (1973-) , B, IAF, REAFLHELR
H4LH @ h) L4F; E-mail:wanghf@naritech.cn

T A (1966~), B, HAIAR, KEAEL AL
] FhikF & o T 4%,

MREMA (1975-) , B, TG, KIARFLHELA
ZHIH d 6 LAk,

£E HE5: 2008-07-18



