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Research on generator over-voltage protection setting based on no-load fault forcing excitation
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Abstract: This paper simulates the de-excitation process of self shunt excitation 300 MW and 600 MW turbine generators on no-load
fault forcing excitation condition with different over-voltage protection setting in order to study different setting value’s effect on the
security of generator and its de-excitation circuit. According to the simulation, generator’s maximum stator voltage, de-excitation
current, resister’s exhaust energy and de-excitation time would be reduced with smaller setting value. It is beneficial to the security of
generator and its de-excitation circuit. After testifying that the smaller over voltage protection setting would not go against the V/Hz
limit in AVR, over excitation protection and generator normally operation to demonstrate the feasibility of decreasing setting
value, this paper puts forward to decrease the generator over-voltage protection setting values and subjoin an additional over-voltage
protection specified for generator no-load condition.
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Fig.1 De-excitation main circuit of self shunt excitation
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Fig.2 De-excitation simulation system of Matlab/Simulink
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Fig.3 De-excitation simulation of no-load forcing excitation
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Tab.1 De-excitation simulation of 600 MW generator

Ugset DelayT / Tinax / Ugmax/ Energy/ Uy 10 0.2U,,/
(Ugn) s A pu MJ s

13 0.5 6 706 1.45 2.33 5.13

1.3 0.3 5582 1.39 1.87 4.81

1.2 0.5 5414 1.39 1.81 4.76

1.2 0.3 4236 1.33 1.37 4.39
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Tab.2 De-excitation simulation of 300 MW generator

Ugset DelayT / Tinax / Ugmax/ Energy / Ug 10 0.2U/
(Ugn) s A pu MIJ $

1.3 0.5 5254 1.43 1.27 3.89

1.3 0.3 4216 1.40 0.99 3.60

1.2 0.5 4251 1.40 0.99 3.61

1.2 0.3 3153 1.34 0.73 3.29
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Tab.3 Over excitation capacity and protection

u/r SevFit IR/ I RER Y IE IR /s
1.06 KA KA
1.07 60 50
1.10 20 12.4
115 10 54
1.19 7.5 3.6
1.20 / 34
1.25 5 2.4

1.30 / 1.9
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Tab.4 Over excitation loss of different protection setting
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HI 3 IR 4 L, BRI v s DRy e (i HUOxt
e Fa AL e s PR A Bl v P S 0 o e e
S, IFAEMAR T B A PR R B s DA
NI B RE ) KA
SBRAETFIBAT IR, R LR LA EHE I
Ho MR HIL L B2 Sl P IR AR ST HL 5, AN
A RE AN PR3z iy T (R A FATLIT R 2 2R
ARES I L RIBA T, RHRIE th Tl R s i P 5|
e AU, H R IR B GRS E I, T
RGR B MO TRl b, SN FHER
U R ORGP A BB RE ST o UL R
fiEZ) KFER AR I K ORA o 102 AR 8 B
b 5 DN AR SCREIS, AR R R T
WU A EERA Lol o RIERFIR TG D T H B
U IR I s T, T V/Hz BREGIEA], "
EASKT 11U B, i B R4 2 (8 BRI
NG R RNUAHE I B BE 0 R SR

4 FREFRIFEERY

BT CR A () Peise, ke & dibl
A, AR RTEMH BN 13Uy, SER 055, [H
WAL A AR RGeS AL e O
1.20~1.25U4,, FERF 0.3~0.5 s)o X —BE (LT
TR LN L SR ELU ALK BEE
SR, E Il s 1 S 2 AN R 1A B ALl
AR — o AE A R PR R S AE I R A, T
LEREUATR I 8] H B /2 E AL, FnpL
i 1 ROBVE R, R AR 25 B S B TR 8 1 AL S AL
g s ETHIRGE, A D S T ordld .
J A2 554 Bl W R IR 0

/N s DR L s SR SR AT I I ), A
TR NN R ICIRR ) B . o) AR R R
SR A P R T PR o R SRR . KB A S
{14 58 il HL s A FRAE S KB TR R U 5K o B/
e FIRU AN BRI TR K BE T SR T IR B ) A0 K T H
BHEE AR ALK, (]It el 17 0T I AR AR P BEL P
B AT EE—2D B T ORI 25K . (A, i

L DR S8 (A R T K G I 22 4 T SEEAT

£ = 7 VT T e | R S IR AR R TS
PRE DA RSCGATTSE, A RRE R IR, AR R 3e
SORHER G 2242, R AT B I bt 2 g8 r) R
FES R AL ORER R FURER FH AR o % 2 iR
F R HENLATAES )1 H R AR e 3 DU

(1D @UUE BT i B R AR Y A 2l U E
1575 L8R H LI i e RN Sk e i Bk b, mT R
WNE] 1.2 Ugy 808 1.25Ugno [RI A B 1R FALET
AR e i W R R RSN, T3 IROR B SE I I (]
HEHN 0.2~03 s.

(2) FRBUEBEE S 2B i) £ ik H e £
P, FEIHF MRS HN, JEM IR H . BT L
PRASAT I B AR R A KU, B H S (IR
1.1Ugn, ZEIS 0.1 8o TR T-HLAL S 250 s H AR ik
TREG, DA S o0 I I T 1 2 O e (R

5 45iE

L KA ECA AT, SR TR E IR
(R R YA A LR AR S BRIy e i AR
eI = o EUE 1l ARG, A
T 7 T Bl P 448 5 2 4 R R = [ i o 8 R A
KUK GBI 22 4% o 48 T G 3 48 V/Hz BRI
R AL kg R Py 1 A 3 5 O R F S R AP )
Mo, 3T BRARI f B PR 473 51 R s RS IS IS 1)
SR 5 BRIIIC &, JEACAS Sk ra LI
T e I IR A

HEFEACR H B Il bt 2 ¢ rap L)t v s
PR BB AE IS IS 1), g 308G e HT T By 127 4
BRI R R PR o AECRIEA FENLRE )15 2 787>
RATHHEAL L, X 38 R - AR A T A s T %
e iD SR Sraey d NI L ¢ S S E S ay i
B Ak R R E TS
S0k
(1] Jet V. RAHUBBE 8 5 IR (7] 48 g%, 2006,

34(19): 71-74.

LONG Jun-ping. Discussion on the causes of the faulty

forced excitation of the generator[J]. Relay, 2006, 34(19):

71-74.
[2] DL/T 684-1999 KA FEHLAR s a4k F (R 7 8 5 1157

SN
(3] BRAIT7, BRRAR. ¥R B IR R G e R4l

FRIRN I [T]. 4RSS, 2007, 35(1): 81-84.

CHEN Li-fang, CHEN Tian-lu. Application of

self-excitation mode in large capacity generator unit[J].

Relay, 2007, 35(1): 81-84.

(T#% 124 W continued on page 124)



124 -

® A ELEYEEH

At )a, Ry scKahEr A EL0.6 s, /T
FUE INE R S VFalAETE] (29D 5 T H, %Lk
PTG RITRE, Sy TSI, 0 HL R RS R A
SN DRI, AR SRR Y A e P B A S PR e
AR L A DRDG I M 22 ¢ A I e i ) AL
AR R R B AR 5 AR PEANE 5 (7T

N7 SEAFHEATRE— 200 Wr, DA fed p 5 ik

ATHAT 5 BT SR, xR b B AR O

T3 SR AT P HEAT SR IR AIE o

Sk

(11 g, MBOHT. JFMIRE I I HI BRI, W
RGOy HTEH 2010, 38(9): 72-74.

CAO Hai-yan, TIAN Yue-xin. Islanding control for
grid-connected inverters[J]. Power System Protection and
Control, 2010, 38(9): 72-74.

(2] BRI, GBS, IERL AF. NIRRT de A U

IR E T[], B RGRY SEEE], 2009,
37(12): 44-47.
GU He-rong, ZHAO Qing-lin, SAN Guo-cheng, et al.
Active islanding detection for three-phase grid-connected
inberters[J]. Power System Protection and Control, 2009,
37(12): 44-47.

[3] 3 ¥, M, A SGRARHIF R GEIN B A Pl

IR A S EaE ], RS A B, 2007, 31(21):
72-75.
YUAN Ling, ZHENG lJian-yong, ZHANG Xian-fei.
Analysis and improvement of islanding detection method
for grid-connected photovoltaic inverters[J]. Automation
of Electric Power Systems, 2007, 31(21): 72-75.

(4] B e, B0, HE 53, WOARSRIEI A I TS VA
[7]. JEfFHHEREA, 2006, 23(3): 38-41.

LU Ting, DUAN Shan-xu, KANG Yong. Anti-islanding

schemes of grid-connected inverters[J]. Telecom Power
Technologies, 2006, 23(3): 38-41.

(6] Mg, 20, JRFESE. R R AR R I
W], W RGO 12, 2010, 38(19): 122-124.
GAO Jin-hui, LI Ying-ying, SU Jun-ying. The reasearch
on a novel islanding detection methodJ]. Power System
Protection and Control, 2010, 38(19): 122-124.

[6] RoopME, Aaker K, HaighlJ, etal. Using power line
communication to prevent islanding[C]. //Photovoltaic
Specialists Conference, 2000. Conference Record of the
Twenty-Eighth IEEE. 2000: 1675-1678.

[7] Roberto Benato, Roberto Caldon, Francesco Cesena.
Application of distribution line carrier-based protection
to prevent DG islanding: an investigating procedure[C].//
IEEE Power Tech Conference, 2003.

[8] Roberto Benato, Roberto Caldon. Distribution line
carrier: analysis procedure and Aapplications to DG[J].
IEEE Trans Power Del, 2007, 22(1): 575-583.

[9] Willis HL, Rashid M H. Protective relaying principles
and applications[J]. Taylor & Francis Group, LLC,2006.

[10] Zhihong Ye, Yu Zhang, Pengwei Du, etal. Evaluation
of anti-islanding schemes based on nondetection zone
concept[J]. IEEE Trans Power Electronics, 2004,19(5):
1171-1176.

Yk BHEA: 2010-01-26;
EE BT
bR (1984-), %, WA, HRTAASHX
KA G003 RS MEBK; E-mail: fanshuxian@163.com
Ak (1961-), F, &, WHELFIF, L2HRH
) A ) KSR M. Budh g sk, AT AL d
BB (1980-), B, L, T 2HRF @ ARG MK
M R As A B S H .

&E HEA: 2010-04-19

(E#EF 101 R

[4] ANSIIEEE C37.18-1979, IEEE standard enclosed field
discharge

continued from page 101 )

circuit breakers for rotating electric
machinery[S].

(6] AT, mdRW, SA, &5 B BhRhRET T 28 e v A
R[] 0 R ZE H Bk, 2003, 27(3): 68-71.
SUN Zi-ping, GAO Chun-ru, SHEN Jian, et al.
Disscussion on setting calculation of AVR[J]. Automation
of Electric Power Systems, 2003, 27(3): 68-71.

(6] BT, i, BREE. R HHL™ ik T o0 K
PiEA BT[] K HHLEA, 2009(5): 49-52.
WU Kua-yu, ZHU Shi-zhang, CHEN Xin-qi.
De-excitation simulation for generator catastrophic
failure[J]. Large Electric Machine and Hydraulic Turbine,

2009(5): 49-52.

(7] &Rl KA HHLZL gk H DRy 3 e v ST 5 Is AT HR
M]. dbgt: i H ) AR, 2006.

(8] M, Xk GO HIMLIRY 7 K RHLAL AN B is
73401 W RGERY H4EHI, 2009, 37(11): 112-
115.

YANG Tao, LIU Dong. Application and running analysis
of G60 relay in large-scaled generating unit[J]. Power
System Protection and Control, 2009, 37(11): 112-115.

ks HEA: 2010-01-31;
fEEEN:
ZHF (1979-), B, Hid, TA)F, AFL LI
Fad, /) A oA T4E; E-mail: wu_kuayu@zj.sgec.com.cn
B (1975-), %, AH, AR, NFLE 4w
R Al 2 T4,

&E HER: 2010-07-21



