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3 540
Tab.3 The protective sengtivities of different main protection schemesfor dot faults of hydro generator with rated load
Ken21.5 1.5> Kgn21.0 Ken <1.0
KL (23 ) 540 194 | 60 | 47 | 301 | 57 0 5 | 69| o0 8
lop * =0.05 540 197 | 60 | 40 | 297 | 56 0 9 |67 | o 1
K11 + K12 - 540 233 | 60 | 52 | 345 | 55 0 4 | 12| 0 4
(212 ) - 540 235 | 60 | 49 [ 314 | 51 0 6 | 34| o 5
lop " =0.05 - 540 25| 60 | 47 | 32| 50| 0o | 10 |134]| 0| 3
K2 540 307 | 60 | 60 | 427 | 47 0 0 66 0 0
lop " =0.1,5=0.3 540 30| 60 | 60 [ 40| 34 | © 0| s | 0 0
- 540 256 | 48 | 60 | 364 | 83 5 0 81 7 0
Klip 01,5203 - 540 272 | 53 | 60 | 385 | 69 4 0 79 3 0
- 540 282 | 51 | 60 | 393 | 53 6 0 85 3 0
K5 540 239 | 60 | 60 | 359 | 61 0 0 |120] 0 0
(N=2) lop " =0.1,5=0.3 540 237 | 60 | 60 | 357 | 55 | O 0 | 18| 0 0
K4 (lop " =0.1,5=0.3) 540 0 0 60 | 60 0 0 0 | 40 | 60 0
“ ” ( 12345, )¢ ” 13 135 )
4 540
Tab.4 The protective sngtivitiesof different main protection schemesfor end faults of hydro-generator with rated load
Ken21.5 1.5> Kgn21.0 Ken <1.0
KL 23 ) 10950 735 | 660 | 7648 [ 9043 | 83 0 |56 | 12| o |1146
lop " =0.05 10950 720 | 660 | 8116 | 9496 | 79 0 |46 | 30| o | 768
K11 + K12 - 10950 784 | 660 | 8128 | 9572 | 54 0 | 58| @2 0 | 648
(212 ) - 10950 787 | 660 | 8384 | 9831 | 55 0 | 474 | 88 0 | 502
lop " =0.05 - 10050 782 | 660 | 8596 |10038| 60 | 0 | 404 | 88 | 0 | 360
K2 10950 858 | 660 | 9300 [10818| 60 0 a4 | 12 0 16
lop " =0.1,5=0.3 10950 868 | 660 | 9304 10832 41 | 0 | 44 | 22| 0o | 12
- 10950 757 | 610 | 9202 [10569| 58 | 36 | 112 | 115 | 14 | 46
Klip ©20.1.520.3 - 10950 770 | 632 | 9220 (10622 76 | 22 | 102 | 84 6 33
- 10950 765 | 632 | 9258 (10655 50 | 20 | 72 | 15| 8 30
K5 10950 783 | 660 | 9210 [10658| 62 0 64 | 80 0 86
(N=2) lop " =0.1,5=0.3 10950 797 | 660 | 9134 |10591| 49 | O | 106 [ 84 | O | 120
K4 (lop " =0.1,5=0.3) 10950 0 0 |9360|9360| 0 0 0 |930|60]| O




5 540
Tab.5 The mon-operation numbers and fault types of different main protection schemesfor dot faults of hydre generator with rated load
1 3 5 7
K1 239 105 87 28 6 0 13
(23 ) 243 105 77 29 12 0 20
< 195 105 72 9 1 0 8
K11 + K12
i 196 105 65 13 2 0 11
(212 )
- 198 105 60 15 5 0 13
K2 113 102 9 2 0 0 0
110 a1 15 4 0 0 0
- 176 101 24 21 18 12 0
K3
- 155 88 27 20 13 7 0
- 147 75 28 20 15 9 0
181 105 67 6 3 0 0
K5
(N=2) 183 105 61 13 4 0 0
K4 480 105 105 105 105 60 0
6 540
Tab.6 The rorroperation numbers and fault types of dfferent main protection schemes for end faults of hydre generator with rated load
2 4 6 7
K1 1907 105 69 17 4 0 0 1712
(23 ) 1454 103 60 32 9 6 0 1244
- 1378 105 40 1 0 0 0 1232
K11 + K12
- 1119 103 33 2 0 0 0 976
(21-2 )
- 912 101 40 7 0 0 0 764
K2 132 65 5 2 0 0 0 60
118 54 6 2 0 0 0 56
- 381 32 23 46 18 54 50 158
K3
- 328 38 23 42 13 44 28 140
- 295 39 26 44 17 39 28 102
292 105 4 3 0 0 0 150
K5
(N=2) 359 103 24 6 0 0 0 226
K4 1590 105 105 240 90 390 660 0
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Hg.1 The main protection and current trangormer
corfiguration scheme for internd fault of large hydro generator
with two neutra points
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Fg.2 The main protection and current trangormer
corfiguration scheme for internd fault of large hydro generator
with three neutra points
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7 540
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Tab.7 The pefformances of four kinds o protectionsfor dot and
end faults of hydro-generator with 540 dots

0 1 2 3 4

100 60 68 100 212
63 205 746 1203 8733

8 540
5
Tab.8 The pefformances of five kinds of protectionsfor dot and
end faults of hvdr-generator with 540 dots

0 1 2 3 4 5

100 60 55 9 193 33

49 95 174 903 2199 7530
7 8 , 5 , (380+
10806) /11490 =97. 35 % 2
) , (200
+49) /11490=1.30% , (60 +95)/
11490=1.35% ,
5 5
(K4) (100 + 63) /
11490=1.42 %,
(380 + 10682) /11490 = 96.28 %,
, 3

( 1 2 3) , 9
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Tab.9 The peformance conmparioon o different main protection
schemes for hydro-generator with 540 dots
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Fg.3 The man protection and current trangormer
corfiguration scheme for internd fault of large hydro generator
with three neutra poirts (without traditional longitud nal
differentiad protection)
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Tab. 10 The perfformances of four kinds of protections for dot
and end faults of hydro-generator with 510 dots

0 1 2 3 4

21 19 21 35 414
46 27 195 443 9819
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5 (4 ,
Tab.11 The performances df five kinds of protectionsfor dot and
end faults of hydro-generator with 510 dots

0 1 2 3 4 5 “ ”

21 19 21 3B 264 150
46 19 149 291 2013 8012
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Reconsideration o the design method of microcomputer-based main protection

for large hydro generator
WANG We-jian ,GJI Lin ,\WANG Xiang heng ,SUN Yu-guang
(Tdnghua Universty ,Beijing 100084 ,Ching

Abdract: The desgn method of microcomputer based main protection for large hydro-generator continues to use the method of the andog
type protection. The main protection for C in a large hydro-generator is habitudly corfigured with one or two sets of longitudina differentia

relay and one or o setsof transverse differentiad relay. The sendtivity of longitudind differentid protection is checked by the $C current &

generator termind ,and the checkout of the sendtivity of transverse differentia protection is abandoned without the availahility of the caculation
method of the internd faults of gator winding. The albove desgn method doesri t redly assure dl kinds of internd faults of gator winding are
tripped by two setsdf protection. The popular practice that dfferent types of hydre generators with smilar cepacity and different winding corr

gruction use the same digostion of main protection may lead to harnful results in operation.

Key words: large hydro-generator;  microconputer-based main protection;  desgn method
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