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1 2 2
(1. , 314300; 2 , 130084)
650 MW
. TM772 - B : 1003-4897 (2004) 16-0051-06
0 DDBC- 50/ 20; 150 KVA; s (200
\3)10.5/0.1 KV : :2.5/58/1.2 A;
727.9W(75 ) ; 4. 34 %;
, 328.1W; :1.62% ;
) ) 6.5Q : 20 s
20 Hz : Cy=
, ) 0.237U F; Cur =0.0194 F;
) Csr=0.032M F; Cp, = 0. 00594 F
20 He Cy =0.293U F
20 Hz ( 1 7XT3110 1.2
-1/CC) 20 Hz ( :7XT3200 - 0/ CC) 1
WM - 100 —_— -
2002 2 ,
| 500 kY
1 20 —_ E 455
$ﬁr—‘w— 20 Hz B4
’ N ot
" wra-100
.ﬁﬁﬁil
1 20 Hz
1 650 MW Hg.1 Shematic dagram of 20 Hz dator
dndephase ground protection
11 20Hz 122V ; :
3A; 200 Hz 20 Hz R-L-C
’ ’ f0=20 Hz; Ry=8Q; 550 V
30s
! ’ ! 3 510Q 50w
13 10/5
50 Hz 5.7 A, 1s
; ( )5 000Q 5s
20 He : : ( )50Q . 0.2s

500 V
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23%x A2
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20 Hz
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1% 3% ,
10 Hz
20 Hz
20 Hz
\ 10 Hz (
50 Hz )
(1) Rk
2
R4 el Um) @
n ; Uz
20 Hz o P
20 Hz ;Re
1.4
1.4.1
3
n=n m (2
DKy N
; ny
1.4.2
1)
Ry
80 %,
20 %

20 %,

_0.2x500
07 R, x K “
2)
1.4.3
1)
( 18 kV 1A)
20 % , 3o
Is
0.2x3U../3
|3I | = — < 5
= 3Res3rul (x| = ©
© Rk 7 Rn
; Xeo
2)
0.5 2s:
2 4s
2
2.1
Cs =0.2394 F,
31y =3ULB oo ©)
°"1ywcy "7
ANSI/ |IEEE C37.
10t »



, 100 m, 2.5 mt

y =57 m/ (m?-Q) , Ry = 200/
2.2 (2.5x57) =1.4Q R, =0.2Q ,
, R=1.6Q
, 1 1
Ue=20KV;f =50 Hz; C5 =3x0.2934 F ,
: 0 5000Q 41 %
Pr=1.10Cs (Ue/+/3)2=1.1x 314 x 3 X 0. 203 x 20 Hz +10%,
10" ° x (20 000/ 1.732)% =40 480.88 W  (7) ,
(Ue/Jézzg nnzz 3.2
R= P = 20 Hz 50 Hz
2y % 2 20 Hz ,
_CZO—OQQLJ-_Z32)_(855_20_(XD)_40 280, 83 =6.16Q (8) ,
6.5Q
2.3
20 Hz 1% 1) ,
3% ,
2 15% 20%
(20 000/ 865) x6.5 %22/ (6.5+8) =228V ,
228/ (20 000/ 1.732) =1.732x1.14%=1.97 %
, 20 Hz
1, 300MW
3 (18 000/ 1.732) /500 V ; 2.4Q;
3.1 :50 Hz 0.8A;20 Hz
, V20 Hz 10 mA ;
, , K ; 4 K ;
2 200/ 5
3 ) EBER ,
— ] 500/ 2. 4 = 208 A
—0 1) 50 Hz
650 15 %
20 Hz iR ’
ithg
L] 20 Hz : 2V, 3A
N WERE PR A 3/40=0.075 A ,
1A
2 20H | 19
Fg.2 Red oonnection of 20 Hz gator
sndephase ground protection 10 mA,
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) 500V, 3.3
500/6.5=77 A
2)
50 Hz 1)
15% , : n?
Ri= Re( 120/ Ux) ©)
20 Hz 22 V; 3A 2
32=1.5A ,
5A 2
| Rk = f (10)
1% , Re[ |20 ]
50 mA , U - l2o(Rs+j X
"Rs+j Xs
5P; 41; 1.2Q r
(cos ¢=0.8) ; 0.04Q 3
Tl )
10=7.7, ‘]' il
! R _]_:3(:; s
1 1 3 r
Fg.3 I typed equivaent circuit of tranormer
parameters with neutral earthing
1
Tab.1 Qomparion of woltage and its errors measured from different podtions of voltage divider
U 2( 1 (%)
1Q  1a( )IA Uz ( )IAY )V Uxn=Ux+ (In+Ux/6.5 xR (Uxn- Uxg/ Uxn
0 1.840 0.708 3.8 439
300 1.650 1.410 4.39 211
400 1.622 1.750 4.77 173
500 1.560 2.040 5.04 147
1000 1.330 2.930 5.78 100
2000 1.060 4.420 7.20 63
3000 0.860 5. 400 8.10 50
4000 0.750 6.000 8.67 44
5 000 0. 660 6.550 9.22 41
0 0.106 10. 100 12.76 26
) 20 Hz 0
(500V) ‘Rs= 000Q
0.216Q ,Ls=1.95x10" *H; R m=371. 9.45Q
5Q L'm=2.68H 20 Hz
Rs+jXs=0.216 +j0.245Q R +
X m=371.5+)336.6Q 2 , 20 Hz
2 : 20 Hz
: Rs+jXs=0.236+j0.303Q , 0.5pF , 0.9uF
Rm+jX m=79+)53.28Q
2

20 Hz
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1 ( S
, +10 %)
2
Tab.2 Comparion of the cdculdion vaue of grounding res sance usng admittance method
1Q I0( )/ A Uz ( )V R( )IQ 1 (%) R( )IQ 1 (%)
0 1.840 19%° 0.708 66° 363 00 0 0
300 1.650 189 1.410 25 460 - 86.00 314 4.60
400 1.62 108 1.750 297 571 42.00 442 10.00
500 1.560 19 2.040 209 682 36.40 557 10.00
1000 1.330 121 2.930 304 1130 13.00 1048 4.8
2000 1.060 186 440 & 2092 4.60 2102 5.10
3000 0.850 310 5.400 128 3158 5.20 3222 7.40
4000 0.750 18I° 6.000 355 4009 0.23 4170 4.25
5000 0.660 169 6.550 A3 4987 -0.26 51% 3.90
o 0.106 22# 10.100 78 0 0
15 621Q 15 875Q
0.470 223 8.800 293 42918 44 682
0.51UF 0.5RUF
3.4 to=0ms; t; =10.06 ms; t, =
10 Hz 19.96 ms; t3=30.03 ms; t4 =40.06 ms
100 ms, 100 ms To=1/(t2- to) =50.1 Hz; T1 =1/ (t3- t1) =
<4s 49.4Hz; T1=1/ (t4- tp) =49.75 Hz
<t 49.4 50.1 Hz
2.5% ,
4 ,20 Hz
4.1 20Hz — —
— 20 Hz
, 4.2 20 Hz
20 Hz :(20 000/ 865) x 6. 20 Hz
5x22/ (6.5+8) =228V ; 1.732x228/ 20 000 = )
1.97% ) )
TUy =57.7%1.4149n(3141) ; Usy. o = )
1.14 x1.4149n(125.61) ; U= Uy + Uy = ,
57.7 x1.414[sn(314t) +0.029n(125. 6t) |;
4 L
20 Hz ,
4.3

4 50Hz 20 Hz
Hg.4 Wavdormsd 50 Hz and 20 Hz woltage

1) ;.
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2) ; ,
3) ’
3 L
6
3 )
4.4 120 |_E b
20 Hz ) )
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173V ( ) , 20 Hz o Large Generator Saror) [J]. (Rday) , 1999,27
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Adjustment and operation of injection votage scheme againg the sator single phase-to

ground fault of large generators
LI Dejia', Bl Dargiangf , WANG Wei-jiar?
(1. Nudear RPower Qinshan Joint Venture Go. , Ltd, Haiyan 314300, China;
2. Mechanica Eng neering Department , Tdnghua University , Beijing 100084 , Chind
Abgract :  Adugment and operation of injection wltage scheme againg the gator ground fault are summerized and analyzed in the seoond
dage of Qin-shan 650MW generator , and corregpondi ng resol utions are proposed. The dfects of equivaent circuits of grounding equipment a
the neutrd on the protection of ground fault by injecting Sgnds are expaiaed. The accuracy of caculating trandent red ¢ance and the senstiv

ity of protection can be improved cond dering these parameters.
Key words: generator; dator ground fault protection; injection wltage; measurement accuracy



