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Fg.1 The zero - sequence current transverse differentid protection corfiguration scheme for generator with three neutrd points
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Fg.2 The zero - sequence current transverse differentid protection corfiguration scheme for generator with two neutra points
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Tab.3 The protective sengtivities of different zero - sequence current transverse dfferentia protection
schemesfor dot faultsof Ban generaor under no load
(Ken21.5) (1.5> Ken=1.0) (Ken<1.0)
201 54 200 73 528 44 0 28 2 74 133 0 57 0 190
2 200 42 200 71 523 B2 2 35 2 91 117 10 49 2 178
206 54 210 73 543 51 0 18 2 71 121 0 57 0 178
241 54 240 75 610 57 0 24 0 81 8 0 21 0 101
3 242 54 243 75 614 6l 0 18 0 79 75 0 24 0 99
241 54 244 75 6l4 58 0 18 0 76 79 0 23 0 102
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Tab.4 The protective sengtivities of different zero - sequence current transverse differentid protection schemes for
dot faults of Ban generator paraléed to the power sysem under no load
(Ken=1.5) (1.5> Ken=1.0) (Kegn<1.0)
203 54 243 75 55 M4 0 12 0 5 131 0 30 0 161
2 211 42 242 73 568 B2 2 18 0 72 115 10 25 2 152
208 54 244 73 579 50 0 11 2 63 120 0 30 0 150
241 54 266 75 636 59 0 9 0 68 78 0 10 0 88
8 242 54 27 75 68 6 0 9 0 72 7 0 9 0 8
241 54 266 75 636 60 0 10 0 0 77 0 9 0 86
5 6
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Tab. 5 The protective sengtivities of dfferent zero - sequence current transverse differential protection
<chemesfor end faults of Ban generator under no load

(Kgn=1.5) (1.5> Kgn=1.0) (Ken<1.0)

1505 348 5236 2304 9393 284 3 265 7 559 731 9 388 8 1136
2 1575 288 5307 20900 9260 292 5 247 75 619 653 67 335 154 1209
1547 336 5282 2222 9387 277 13 214 37 541 6% 11 393 60 1160
1822 348 5727 2307 10204 266 3 85 4 358 432 9 Ve 8 526
3 1825 345 5766 2302 10238 256 5 64 10 33 439 10 59 7 515
1822 348 5770 2308 10248 245 5 58 4 312 453 7 61 7 528
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Tab. 6 The protective sendtivities o different zero - sequence current transverse differentia protection schemesfor end
faultsof Ban generator pardlded to the power sygem under rno load
(Ken=1.5) (1.5> Ken=1.0) (Ken<1.0)
1537 348 5608 2314 9807 284 5 129 4 42 699 7 152 1 89
2 1604 289 5568 2130 9591 286 4 136 70 4% 630 67 185 119 1001
1578 336 5575 2253 9742 269 13 123 35 440 673 11 191 31 906
1855 348 5834 2315 10352 241 5 25 3 274 424 7 30 1 482
3 1857 345 5845 2317 10364 233 5 15 1 254 430 10 29 1 470
1853 348 5841 2317 10359 223 7 17 1 248 44 5 31 1 481
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Tab. 7 The protective senstivities o different zero - sequence current transverse differential
protection schemesfor dl possible faultsof Ban generator
(Ken=1.5) (1.5> Kgn=1.0) (Ken<1.0)
9921 10 382 633 478 1326 1020
2 9783 10 159 710 568 1387 1153
9930 10 321 612 503 1338 1 056
10 814 10 988 439 342 627 550
3 10 852 11 002 414 326 614 552
10 862 10 995 388 318 630 567
7 , 1000
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3 2 Tab. 8 The ron - operaion numbers and fauit types of two kinds of
) 10 862 ) zero - sequence current transverse differentid protection scheme
932 7.85%
1 1
: 3 : 1(c)
( )

137 0 41 0 178 137 0O 19 O 156
698 12 119 11 840 667 12 48 2 729

8% 12 160 11 1018 804 12 67 2 885




2 R
2 , 3
a b c
l——VJTAH JTAIZC—l %TAlS‘—l
' £ 1 |2 13 1 |2 13 i 1 [2 |3 T
2 )} ] e -
8 y = 3 3 ¥ £
I ? 1 i
80 % ’ Lw g §raagrar §raz TA5‘-T’\8‘ 7438 Ta6 <_J
- TA9
) 7
G,
3 , 1 i
7 1 3
2 ) Fg.3 Three kinds o inconplete longtudind dfferentid protection
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Tab.9 The protective senstivitiesdof dfferent inconplete longtudina differential protectionsfor dot faults ot protected by
two kinds of zero - sequence current transverse dfferentiad protection in the case of Ban generator under no load

(Ken=1.5) (1.5> Ken=1.0) (Ken<1.0)
33 0 32 0 65 47 0 1 0 48 57 0 8 0 65
35 0 37 0 72 41 0 4 0 45 61 0 0 0 61
34 0 36 0 70 45 0 3 0 48 58 0 2 0 60
53 0 39 0 92 54 0 2 0 56 30 0 0 0 30
55 0 39 0 94 55 0 2 0 57 27 0 0 0 27
55 0 39 0 9% 55 0 2 0 57 27 0 0 0 27
10
( 840 )

Tab.10 The protective senstivitiesof different inconplete longtudind differential protectionsfor end fauits not protected by
two kinds dof zero - sequence current transverse differentid protection in the case of Ban generator under no load

(Kgn=>1.5) (1.5> Ken21.0) (Ken<1.0)

246 9 101 11 367 147 3 2 0 152 305 0 16 0 321
267 0 112 11 390 117 3 6 0 126 314 9 1 0 324
233 1 103 11 348 142 5 6 0 153 323 6 10 0 339
364 9 117 11 501 108 3 1 0 112 226 0 1 0 227
367 1 114 11 493 107 6 5 0 118 224 5 0 0 229
343 9 114 11 477 126 3 5 0 134 229 0 0 0 229
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Tab.11 The protective senstivitiesof dfferent inconplete longtudind differentid protectionsfor dot faults not protected by two
kinds of zero - sequence current transverse differentid protection in the case of Ban generator paralded to the power sysem under ro load

(Ken=1.5) (1.5> Ken=21.0) (Ken<1.0)
35 0 12 0 47 46 0 1 0 47 56 0 6 0 62
35 0 16 0 51 42 0 3 0 45 60 0 0 0 60
36 0 14 0 50 44 0 3 0 47 57 0 2 0 59
53 0 18 0 71 55 0 1 0 56 29 0 0 0 29
57 0 17 0 74 54 0 2 0 56 26 0 0 0 26
57 0 17 0 74 54 0 2 0 56 26 0 0 0 26
12
( 729 )

Tab. 12 The protective senstivities o different inconplete longtudind differentid protections for end faults not protected by two kinds of
zero - sequence current transverse differertiad protection in the case of Ban generator pardlded to the power sysem under o load

(Ken=1.5) (1.5> Kgn=1.0) (Ken<1.0)

240 9 33 2 284 133 3 1 0 137 294 0 14 0 308
256 0 43 2 301 107 4 5 0 116 34 8 0 0 312
225 1 33 2 261 130 6 5 0 141 312 5 10 0 327
347 9 47 2 405 100 3 1 0 104 220 0 0 0 220
350 1 44 2 397 98 6 4 0 108 219 5 0 0 224
327 9 44 2 382 116 3 4 0 123 224 0 0 0 224
) 13
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Tab.13 The protective sengtivities of different inconplete longtudina differentid protectionsfor dl possble faults rot
protected by two kinds of zero - sequence current transverse differentia protection
(Kegn=1.5) (1.5> Ken=1.0) (Ken<1.0)

432 331 200 184 386 370

462 352 171 161 385 372

418 311 201 188 399 386

593 476 168 160 257 249

587 471 175 164 256 250

571 456 191 179 256 250
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Tab. 14 The protective sengtivities of inconplete lit - phase transverse differentiad protection for dl possble fauts
not protected by two kinds of zero - sequence current transverse dfferential protection and two kind of
incomplete longtuding differentia protection in the case of Ban generator under o load

(Ken=1.5) (1.5> Kgn=1.0) (Ken<1.0)
40 0 1 0 41 7 0 1 0 8 37 0 0 0 37
75 3 0 0 78 69 0 2 0 71 190 0 0 0 190
115 3 1 0 119 76 0 3 0 79 227 0 0 0 227
15 )
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Tab.15 The protective senstivities of inconplete lit - phase transverse differentia protection for al possble faults not protected by
two kinds d zero - sequence current transverse differentiad protection and two kind of incomplete longitudi nal
differentia protection in the case of Ban generator paralded to the power sysem under ro load

(Ken=1.5) (1.5> Kgn=1.0) (Kgn<1.0)
42 0 1 0 43 5 0 0 0 5 37 0 0 0 37
70 3 0 0 73 70 0 1 0 71 180 0 0 0 180
112 3 1 0 116 75 0 1 0 76 217 0 0 0 217
16
6 3 —_—
(Ken <1.5)
Tab. 16 The ron - operation numbers and fault types of two kinds of
zero - squence current transverse differentid protection scheme, 3 2
two kinds of inconplete longtudind differentid protection and ,
one kind of inconplete lit - phase transverse differentia protection ' ( 6)
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38 0 3 0 306 22 0 1 0 293
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Tab.18 The peformance o three kinds of protection for dot and end
fautsd Ban generator pardlded to the power sysem under ro load
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Tab. 17 The peformance o three kinds of protection for dot PREFBRERERY
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and end faults of Ban generator under no load

Fg.5 The second kind of main protection corfiguration scheme

0 1 2 3
for internd faults of Ban generator
102 53 66 157
0 0 9 45 & '
4
4 38 78 165 ) )
Tab.19 The peformance of four kinds o protection for dot and
0 0 4 n end fauts of Ban generator under no load
106 91 157 438
0 1 2 3 4
431 375 540 1174 84 a4 4 52 157
12 2 62 284 0 0 0 9 45
7 114 1023 4745 2 0% BIs
0 0 0 4 71
0 11 112 219% 86 54 76 138 43
450 502 1737 8399 334 256 276 483 11711
556 503 1894 8837 3 9 2 62284
2 23 121 1001 4742
7.2 ( ) 0 0 11 112 21%
( Y( 5 — 339 288 410 1658 8393

19 20 11 425 342 486 179% 8831
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Tab.20 The performance of four kinds of protection for
dot and end faults of Ban generator paraleed to
the power sysem under ro load

0 1 2 3 4
84 42 40 49 163
0 0 0 9 45
1 9 14 41 220
0 0 0 2 73
85 51 54 101 501
320 238 266 483 1208
3 9 2 62 284
1 21 45 487 5335
0 0 2 88 2229
324 268 315 1125 9056
409 319 369 1226 9557
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Tab.21 The peformance of five kinds o protection for dot and
end fauts of Ban generator under no load

0 1 2 3 4 5
4 47 48 38 59 142
0O 0 O 0 9 &
1 2 16 33 86 147
o o0 O o0 8 67
45 49 64 71 162 401
259 133 238 319 545 1026
0o 3 9 2 70 276
2 1 47 144 1194 4501
0 0 11 4 187 2117
261 137 305 469 1996 7920
306 186 369 540 2158 8321
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Tab.22 The peformance o five kinds of protection for dot and
end fautsof Ban generator paraleed in under no load

o 1 2 3 4 5
42 49 4 39 56 148
0O 0 O 0 9 4
0 2 9 13 4 217
o o0 o o0 2 73
42 51 53 52 111 483

250 122 222 316 533 1077

o 3 9 2 70 276

1 2 19 47 514 5306

0o 0 2 1 109 2207

251 127 252 366 1226 8366

293 178 305 418 1337 9349
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Tab.23 The pefformance o five kinds o protection for branch
faults of Ban generator pardlded in under rated load
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Fg.6 The third kind of main protection corfiguration
scheme for internd faults of Ban generator
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Nor malizing the design method of main protection for large and medium sized generators

WANG Wei - jiant, SUN Yu- guang', WANG Xiang- hengt, QJILin*, XIE Mirf
(1. Tdnghua Univerdty , Beijing 100084 , China;
2. Quangd Progoecting and Designing Inditute of Bectric Power Indudry , Nanning, 530023, Ching

Abgract :  Againg the lack of scientific desgn method of main protection for generator a present , a new desgn view ispresented in thispa

per. The dedgn view ertirely corrects the traditiona corfiguration of main protection depended on the concept of protection , the experience of
dedgner and the habitua corfiguration of other power gations. According to the view , the desgn of main protection scheme can be quartified.
Frdly, the above method is based on the proper cacuation of short circuit currents in gator windings. Secondy , the leading - out node of
branches a the neutral point of generaor is determined by checking the senstive codficientsdf al kindsdf protection scheme. Findly , consd

ering the practica stuation of generator and comparing the advantages and di sadvantages of al kinds of protection, the find main protection
corfiguration scheme is determined according to the design principle named advantage conplementation and conprehensve tilization.

Key words: generaor; main protection; internd faut; dedgn method



