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Fig.1 Circuit and third-harmonic voltage phasor of
stator grounding fault of generator
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SRR U By, O R R RN 3 YRR L AR

B =22 ey Fi A 3 U I L R 0, 1 T Gy i
INTCr, BT LA Cy, W 22 M 5 T 4 Hb e ) 1 3
UG 18 A5 25 rL B AT 2 (b) BT 7R 20 B R Y, Y, Y
h s R ME i fu, 35 1 2 4, Rk =X (3) B

_ 1
""Ry+jwsLy
YZZja)3(O.5C1-+Cl) (3)

+0.5jw;C;

Hi w, h3 m S TR
MG 2(b), AT VAR A5 & A 58 7 B 2 M e
JG ) Uss M1 Usy N -

Uss= E,Y ,+E.Y,
‘ Yi+Y,+Y; (4)
Upye - EY24ELY,
' Y +Y,+Y;
2 3F3IXRBEBEEFEMERIFAREE

REESH

2.1 3FIRIBERBEE FEMRPAR
3 PR LAY 3 YR I H TR E T PR 4P 5 S

TR

VESE
|Uss(1) [ > Koo | Usn(2) | (5)

T% 2.
BT e ©

TE3

| Usv(6)+K; Uss(2) | >K s | Usn(2) |
__Un(t-Ap) (7)
Uss(t-At)

Hodr Uy (0) F Usg() 53 30 7 ¢ B Z0 00 v vk s 3 Uk g
&%Fﬁ;ﬂﬂm3wwﬁﬁrmavmtmﬁu
Uss(t—Ao) 50500 ¢ — Ae B 20 09 Hp e 050 3 RS I L R
AH AL 3 YU I R AR Ky Ko Ko 701 R
LESIWRINIHEY @

22 3TMIRBEEEEFEMRIPAENREE
itE
KH— 5 300 MW HLAL A 32 1 2 506 3 F 3 1k



% 10 H

A AF R RPEE R UL 3 YR I SE T AR P O R R S @

WU R TR T B RBUE SR B
WSHnF 1 iR, R Cs o R ALY HL B
K, Cs=Cit+ C;0, NILUEFANIR

& 1300 MW ZBHLSH
Table 1 Parameters of a 300 MW generator

2 ZHHE 1t 1]
C/pF 0528 —
C/uF 0348 AHLEE =M shdi Yo I L 25 0.3 F
Cs/pF 0876 Cs=CtC,
Cu/pF  0.0047 —
Rv/Q 3636 Ry=1/(w,Cs)
Ly/H  13.89 Ly=1.2/(wCs)

T %1 B &R B K, R Sy R
B, B HLER 3 U I L R S 5 b A 3 vkl ik
FEL R SR A R ARLCR 1.2~ 1.5 £,

P AR R S Koy 9

_ I/RN+ 0.5 [OF) C{ ~
Ku=12 ‘ oSGt | =08
TH IR Bl 4 3t 77 U 1 Ky 9
Ka=12| AU Ao 0.36
AHEH I Koy M
_ 05C
stl—l.ino'S CiC, 0.52

5% 2 Jr%e 3 1l sh Z BUTE A R 1Y) S 12 5 F1
WA R T RATHE, — Y
0.2~0.5, APRUER I RAEEE AR 2R B,

K.3=K.»=0.2

WX (DH)— () EFER 1 S8 ITEE 25T
RAEAN R e 20 F B9 RAGE e 3 s,

307 57\1

i) ey A

=30 Nk
e T UWIEN
Qj 0 T:‘.‘:'.';‘T’:T'_".‘:'_‘ iaiuiiniett LU
0 Hwa sk AT
15 _ \ o
o ETT ; j

0.2 0.4 0.6 0.8 1.0

o
——HELl, - T2, —HE3
3 AEAEMARXNT IMEPFRNOREE

Fig.3 Sensitivity of three protection schemes
under different grounding modes
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Research and improvement of stator grounding protection based on
third-harmonic voltage for large-scale turbine generator

SANG Jianbin,BAO Minglei,Ll Yuping,LLI Ming,XU Yerong

(Nanjing SAC Power Grid Automation Co.,Ltd.,Nanjing 211100, China)
Abstract: The sensitivity of three common stator grounding protection schemes based on the third-harmonic
voltage is compared and analyzed based on the parameters of a 300 MW turbine generator,which shows that
the sensitivity of stator grounding protection schemes may be insufficient in the middle of the stator winding
if the turbine generator is connected with the grounding transformer. Considering the frequent maloperation
present in the existing stator grounding protection schemes based on the third-harmonic voltage,the causes of
third-harmonic voltage variation of the generator terminal and the generator neutral point are analyzed. Based
on the above research,an improved stator grounding protection scheme based on third-harmonic voltage
variation component differential principle is proposed. The variation of the third-harmonic voltage of the
generator terminal are corrected and then adopted to construct the differential criterion with the variation of
the third-harmonic voltage of the generator neutral point,which can effectively distinguish the stator grounding
faults from the normal change of generators’ third-harmonic voltage. In order to avoid false tripping caused
by harmonic voltage changes at high voltage side,a floating threshold value is also set according to the
variation of the third-harmonic voltage at high voltage side. Simulative results show that the proposed scheme
is theoretically correct and slightly affected by the changes of generator operating state with high sensitivity.
Key words: steam-turbine-generator; third-harmonic voltage; stator ground protection; relay protection;

variation component; sensitivity; simulation



