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(2 ;
©) , 1
1
1DL I, SF 2-'—----— Tab.1 Daad recorded waveform
[ 1

31500 kVA n . /A /A A

220 kV/6 kV " A 0.26 134.2 0 0

oY WEH-100 le  0.26 -106.1° 0 0

2DL, 1 lc  0.26 13.7 0 0

Jr—l— 1 la 1% -46.5 0 0

L 141)1, TAJ& sd a b 192 -76.1° 0 0

gepoo/k/vg\ -I I — I¢ 1.91 -165.2 0 0
g;,‘;r““l*‘-“" ' = I 1.5 0.2 0.3 -45.7 0.06 79.9
lg 102 147.5 043 -6 0.02 -64.3
1 2 lc_ 0.86 -140.1° 0.39 102.8 0.04 -110.%
0.1  Oonnzction imade cf main sygem la 1118 176.5 2.81 .7 0.39 -87.7
and differentid protection I 7.69 -3L.7 3.27 188.% 0.08 9%.2
le 6.5 41° 2.9 -75.2 0.3 _76.1°
BER L Ia 1.3% 8r 0.28 149 0.1 1.2
BEM I ls 0.93 -133.6 0.42 138.4£ 0.06 14.8
YN 3 lc 084 -54.4 0.33 -8.5 0.06 -18.9

e e e
Mﬂv\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/vw/\/\/\/\/é la 51 -140.2 113 &9 06 -17.7°
3 lb 547 -2.8 2.4 -89.3 0.18 -165.4
A Ib«vaV\/\/\/\/\/\l\/\/\/\/\/\/\N\/\N\/\N\/\/\/\ lc 58 183 2.3 o 0.59 171.1°
A 076 17.5 0.1 -130.# 0.08 153

M L VY VVVVVVVVVVVVVVVVY VY ls 047 150.6 02 3.7 0.02 -119.3
4 lc 048 -12.& 014 150 0.03 -164.9
la  3.97 169.4# 1.1 3.7 034 -142.7

b  3.24 -527 1.3 -17L.4£ 0.03 -84.%

FEN L

2 WBH100
FHg.2 Reoorded waveform of WBH - 100

mmicroprocesr- based protection lc 328 47.8 111 -4.7 0.29 12.4
1.3 2
(1) 2
, (
1) : )
2) 3 , (©)] (ALF)
3 TA )
TA
(6 kv ) (TA 0.5Q
(220 kv ) ( ), TA Rin=0.1Q
3) 0.3s TA
, , ABB SPAD346C
2 ( 2 TA
Fa= Fn X (Sin+ Sn)/ (Sin+ Sa) (1)
1 : 2 " Fa TA o Fn
TA 7 Sin TA 1 Sa

3 : ;4 : S
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2
Tab.2 Cdcuated resuts

/A (y -d) /A (y -d) A (y-d)
N 0.451 +j1.158 0.337-j0.12 - 0.085 +j0. 00052 A =(la- 1g)/1.732
I8 - 0.652+j0.00577 - 0.196 +j0.351 - 0.0046 +j0.018 I8 =(lg- 19/1.73
Id 0.201- j1.163 - 0.14- j0.231 0.089- j0.0183 Id =(le- 12)/1.732
14 - 0.737-j0.235 0.00715 +j0. 277 0.059- j0.01 14 =(la- 1y x0.136/1.732
Iy 0.682- j0.4 0.00545 - j0.37 0.032- j0.01 Iy = (Ip- 19 x0.136/1.732
3 I 0.0546 +j0.641 - 0.0126 +j0.092 - 0.09+j0.021 I¢ =(lc- 1) x0.136/1.732
lacd - 0.286+)0.923(0.966) 0.34415+j0.157(0.378) - 0.026 - j0.0094(0. 028) = la + g
Ig.cd 0.03- j0.3%4(0.3%) - 0.191- j0.019(0.192)  0.0274 +j0.008(0. 0285) lg.ca= Il + Iy
lc 0.256 - j0.522(0.58) - 0.153- |0.139(0.207) - 0.001 +j0.0022(0.00242) lca=lc + le¢
lag  0.594+j0.696(0.915) 0.165- j0.2(0.26) - 0.072 +j0.0053(0. 072) law=(la - 12)/2
ls.d - 0.667+j0.203(0.697) - 0.201+j0.36(0.412) - 0.018 +j0.014(0.022) lg.a=(lg - 1y)/2
lcd  0.0732- j0.902(0.905) - 0.127- j0.162(0.206)  0.0895 - j0.02(0.092) lca=(lc- 16)/2
N 0.6553 - j0.00115 - 0.136- j0.105 0.0223 +j0. 0147 1A =(la- 1g)/1.732
Ig - 0.087 +j0.364 0.168 +j0.02 0.011 - jO. 0056 Ig = (lg- 19/1.732
I - 0.569- j0.363 - 0.0323 +0.0843 - 0.033 - j0.00907 Id = (lg- 1a)/1.732
I4 - 0.46+j0.26 0.178 +j0. 066 - 0.0214 - j0.0138 l4 = (1a- 1p x0.136/1.732
Iy - 0.0186 - j0.39 - 0.173+j0.042 - 0.023- j0.00722 Ig = (lp- 19 x0.136/1.732
4 I 0.479+j0.133 - 0.00503 - j0.108 0.043 +j0.021 I¢ = (lc- 1) x0.136/1.732
Ao 0.19 +j0. 259(0. 324) 0.042- j0.039(0.057)  0.0009 +j0.0009(0. 00127) laed=la + g
lsod - 0.1056- j0.026(0.10889) - 0.006+j0.062(0.0622) - 0.012- j0.0128(0. 0175) b= lg + Iy
lco - 0.09- j0.23(0.247) - 0.0373- j0.0237(0.044) _ 0.01 +0.012(0. 0156) leo=lc + e
1Az 0.5576 - j0.131(0.573) - 0.157- j0.0855(0.179)  0.0218 +j0.0143(0. 026) laz=(la - 14)/2
lg - 0.0342+j0.377(0.37) 0.17- j0.022(0.171) 0.017 - j0.00162(0. 017) lga=(lg - I)/2
lca - 0.524- j0.248(0.56) - 0.027 +0.1923(0. 194) - 0.076- j0.03(0.082) lem=(lc- 1¢)/2
Fa>40 (2
2
TA
TA Sin = )
5x5x0.1;S,=40:S.=5x%5%0.5; F, =20 2 ;
, 10 % ,
F,=56.67 TA :
Sh=5%x5x%x0.1;S,=25;5,=5%x5x%x0.5; F,=20;
F.=43.33
TA
(4) ,
50 % 2 ,
146 % ,
: (1)
, meX (legao leaa1, leas.2l leag1, leacod leaci) 2
Keet €]
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“ledar, ledB.1sledct ABC (1)
v leda 2, ledB.2, ledc2 ABC ,
(2 3
lea.of MBX(lcaa1,lcaB.1,lcact) = Ke (4) Tab.3 Cdculaed resdts
(1) (2 (3 (4)
(3) a b C
mex (lca.a.2,lcaB.2,lcdc2)/ A 2.6 % a.2% 30.5% 0%
( | | S K 5 B 17.6% 19% 45.1% 45.5%  46%
mex(lega.1,lcaB.1,lcdc1) 2 Ket (5 c 17.8% UM 6%  22.9% 16%
3
(4) |
mex (laa2 ldai1, lus.2 lzs1, ludco ldc1) 2 '
Keet (6)
tladat, lde1, ldet ABC ’
vlzd A2, ldB 2, lzdc2 ABC
' [1] (ZHU Sheng i) . P
@ laar = (- 110)/2, = (le- 11)/2; (7) (Differentiad Protection Usng Class P Current
(b) Izd1=| lal - | 1l , |zd2=| ol - | 1ol ; (8) Trangormer) [J]. (Relay) ,2000,28(7) :47.
(©) g =max(lm,111) , le=max(le,l2) ; (9) [2] , , . (HU Yufeng,CHEN Deshu,
o ln o YIN Xianggen, et d) .
(The Conparioon of Severa Harnonicre-
4 draint Algorithms Used in Microconmputer based Trandormer
3 ( 4 ) Relay) [J]. (Relay) ,2000 ,28(7) :41- 45.
3 :
: 2003-06-30; : 20030720
1 (4) '
’ (1964) , , ,
2

(4

Analysis and counter measure of maloperation o the micropr ocessor- based
trandormer differential protection
LI Dejia
(Nuclear Power Qinshan Joint Venture Go. Ltd, Hayan 314300, Chingd

Abgract: According to the andyds o maoperaion of microconputer based trandormer differentid protection, the pgper reved s that the
trandormer trandent saturation has certain dfects on dfferentid protection. A new method that gpplying the secondary harnonic ratio of re
draint current to lock protection is put forward with which the gahility of differentia protection could be enbanced.

Key words: differentid protection; trandent ssturation; trangormer



