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Study of online monitoring of the stator single-phase grounding fault resistance in generator
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Abstract: On the condition that the grounding resistance on the stator single-phase grounding fault can’t be monitored by the stator
ground relay based on third harmonic voltage and zero-sequence fundamental voltage, a method for monitoring the grounding
resistance online is proposed. At first, fault location by traveling wave is used, and then the model combined zero sequence
equivalent circuit diagram with equivalent third harmonic circuit of stator ground fault to calculate the grounding resistance online is
presented. Atlast, alarge generator is simulated with the multi-loop analysis model to test the method, and the simulation data verify

the feasibility of the method.
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Fig.1 Stator single grounding zero sequence equivalent circuit

diagram
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Fig.2 The resistance values calculated by monitoring online by

different a value to one fault
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Fig.3 Simulation results on stator ground fault near the
generator neutral point
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Fig.4 Equivalent third harmonic circuit of stator ground fault in

turbine-generator
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Fig.5 Simplified equivalent third harmonic circuit of neutral

grounding fault in turbine-generator

1P 5 MR A L e AT DUAS -

Z, =1/[Bo(Cy/2+C,)] (7
Z. =2/(BaC,,) (8)
In=Ux/Z, (9
le=-UnlZ, (10)
Isn==Usnl Zn (1)
Lo =Is—In—1. (12)
Rg=—U3n/jg (13)

BRAZC (7) ~ (13D gtn] AR H A = k18
Iy R SR U P st B B A o 55

_U.’m

" Ust-BaxCy /2+C)+Usnl Z, +Usn+3aCyy 12
(14)

2.2 IKREBHEFLHREZRIEHIEE

H1F K8 R HUHL SR 415 43 32 (1 I3 i 5 344 A
SR, DRI = Vsl v P 1 20 W T+
S8k ASCHR IR K7 AR R r LR R
BT, moKES R EALTh S EHE (o~ 0% ) K
P R B P S5 R R R S YRR R FE L AR AL
[, DT Ih JH A T i b BEL A ] DR S PSS 78 1) 5
(14) kb5,

3 AREHETFRMBEEEENGRSELEN

REHUIEFIBATIN, SZR I b LG 27,
I ELHEAff R 2 25 BTt 0 A P ) = R I P R
T, [ IRS AR BN Lo 5 A AR R AT AR S
— H IR O, B0 S e AR, PR
T o J5, el Lyese SR MR 72k vh S
FRHAE . ASCR Y a < 2% I = Akt 7t
SRR, 2 o > 2% N BRI B R T VR
SRR R, IXRE T DS I R IS4 A K 4t
L. HARMTHL B,

1) FFUEI LA S, FAER 2 25
FE B YW A

2) RILMRE, o AT R e A (32 SCHR[9]
D

3) WHHa, EirHTE Cha<2% i
FH WS 7 B B, 2 o > 2% I FH 3
P B 7 R S R BED

4) i vE B H R i LR

5) ST A, e Ak H ALK B IR

N
/ICho

4 KREBHETREBBEALENGR
HISE

KAUTRI G e A LA 8 b g i 11 22 [ i 0 BT A
AAUIILIEL N BEANER B 1, AR AT S B 2 B R 1 DL
WAL AR (PR DL, P A D R 6 BB F A — A A
G, IR EEAS LA AR AR IZ B 24 [l 4l
PR, DRI, XV A RO R g, wT LA
SRR HAA L - BAEAN [ e M s R 47 B

AT DAL R AR K HL Sty 2 FEATL B — b ML 2R g Skt
%, I 2 R E  BRH R HA BB SR AR S
P PR 28 W I S 1 2 M F BEL PR A T 4 L
WE. ZA ML T FUE = 778 MVA, 4
JE LT 20 kV, EEEUE NG 2 100 A, BT
40, & TREEL 540, BEAHIFIESCRE AL 5, REAHZELLNT
o 7 1.81 wF o B 1 A HE LML o A7 0] Hh H 2%
C =02 pF/AH, PRy IRk B Ee i, R A
W B R ANT 1A, B IR B
L =17H, HBEHHMER =20 Q, MR
RIAME R E K =1.01, FEmisyRa .

3 G g 1 (0.001 Q ), 100 Q, 1000 Q,
8 000 Q 7rrh ik BN REAN 2P (RN s A
00 6 ANERIED AT EEH B, 12 H Matlab
E ST, £ 1 N 2 BT S R,



W g, %

R HBILE 7 A i LA 2 T

- 139 -

F1 PESZHIM KB R AR 1 9 XRAEITEER

Tab.1 Simulation results on stator ground fault of No.1 branch of phase A of generator neutral by arc extinction coil grounding

o R R B b P A AR I R0 SRR IR 11 20 EOD

RIQ
: 0 0.167 0333 0.5 0.667 0.833 1.0
0.001 0 193124 385757  5753.54 767488  9609.78  11507.12

100 0 191283 381056 572346 763128 954262 1144723
1000 0 180458 360452 537636 717148 897973 1075225
8000 0 123542 246778  368L.12 491015 614834 7362.02
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Tab.2 Third harmonic volt of simulation results on neutral

grounding fault

R,/Q U, /V Uy IV U.IU.,
0.001 0 770.82 0.60.£177.20°
100 216.79 703.98 3.24.299.74°
1 000 471.52 325.77 0.69 £119.57°
8 000 480.44 291.55 0.6 £173.5°
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Fig.6 Relationship between the resistance values calculated by

monitoring online and the supposed value (R,=0&100 Q )
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Fig.7 Relationship between the resistance values calculated by

monitoring online and the supposed value
(Ry=1000& 8000 Q)

R3 ALENTERBESEERN

Tab.3 Relationship between the resistance calculation with monitoring online and the real value

ELMENME R/ Q a 0 0.167 0.333 0.5 0.667 0.833 1.0
HAH R,/ Q
0.001 16.30 18.49 44.87 45.67 47.14 18.13 48.06
100 99.54 10931 122.37 117.81 124.66 107.43 141.51
1000 911.36 920.83 898.56 99632  997.50 95832  996.32
8 000 7867.85 755883 7521.82 765922 766120 7606.60 7659.82
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