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A fast and reliable inadvertent energization protection of generators

CHEN Ji, CUI Fengxian, HU Chuanli, WANG Yali, CAO Zhen, ZHAO Jisheng, SUN Xuan
(Siemens Power Automation Ltd., Nanjing 211100, China)

Abstract: This paper analyzes the risk of inadvertent energization fault and problems of inadvertent energization
protection during commission and operation, i.e. mal-operation of inadvertent energization protection during generator
operation; the duration of fault lasts too long and results in burning loss of generator. Based on the analysis, a solution of
inadvertent energization protection with faster speed and better reliability is proposed, which is used for generators in
standstill status or jigger status. To avoid mal-operation, this solution uses redundant blocking conditions: voltage
blocking and binary input blocking. To trip faster, the solution uses RMS algorithm for voltage and current calculation.

This paper describes the logic, algorithm and simulation of Siemens inadvertent energization protection, and demonstrates

the advantages of this solution in standstill or jigger status of generators.

Key words: inadvertent energization protection; generator protection; redundant block; fast

0 3l

FRAE 2006 44 AT ) E bRt GB/T_14285-2006,
300 MW % LA 1) & FOWLAL B 20 4 5 I el R AT
B R FOA LA 255 3G 0, DIl s R4 (1 R FH A
TR i, — L [ R AR, W LA I M
Jo, SRR RS VBRSO K S 80
TR A ARG LI S0 LR AR )
B, P T R AR SR S I R
%, UMM et BIRE ks
Tri k.

1 RMBEEREEUREMEEFRPN
Tis 300
S HL IR A 2 i A L AL AR - i o

ERPRATT, FER MR, SR AR
HYRGEE™, i A8 T 11 DR 2 1 S0 R LA
AR AR I LT ] Ayt 5 e £
AT s R A HNLALAR [R5 i s
AT, LU BR7 B 44T 5 v 1 6 5

R LA AL T b R A 4 RS I, K
HIHLAL AR NG, & THA RN 0A. AL
PRSI HL s B N R i, - LR ARG RO
FE5E T B P B e s o BRI A e
T oL BRI ORI, TR, 7RI
U SR Ty, A LB R AL N EA . RE RS
AR AR FE T SRR BE T IL T (A 1y HLR
2 LA AR 1 LE P T e W 3 1) PR 46 7 1) Y5 7
RIHUBRE AT T AR, A L Tl s T

U 2 T 1 DA 4530 A SRAT B ATT TN 2%, A2



W, 4

ol bR P A PR FUL RN P s R

- 161 -

T PRSP . G AR 2 5T
pZ L Su i) M e R S VAR R TN
MR, B PRI R, I 1
PRV i, PR, SIEFR, 6
FPAG e R Wi o P FEA A AR WA S, SIS
THEESRAS . — KT FE BTN R,
DR IR i s T 1 PR 26 T 5 L P o

MG ) FE 5 ) DL, S0 s DR 37 W PR
DIBRifh, PR A RNLAL I F . SifE BT
AR AL, LS Ry A K UL F I is
iR, ghEZPHk. LRI, SOk
DRI A OR DRAP SO AT ST, JFR AT e S = DIBR
W PR

2 —MREA EHRMBERIPAE

2.1 RIPFHIE51Z58

VU TS5 B R AR e B o fh . U P4
T ST E B C AL , 3B TR A R
BEARE DR LA . FEBR A EHLIE R A shil FE 1)
HAUREPE -h R an Pl 1 o o R B L RS A 2105
BRI B O, M RE T, Bl b R
TR L 10%MEE L, Hli i m S LR
20% [ #E FELI

RGN 1 FToR & BHLALS s i e, T F
SN0 L O R U H o R A P,
ash A, AR 2 Fros. 2k AL
HA PR B HY 5000500 FUS I THE (IR, S8 n fe R ARG B

E) i O E DR T BV 2 50 S vy i P -
JIEIT R R, TSN R PRy o U A
BT %, BRI RS, S0 H s OR A
NEAREN . AAEFF IR A N A SR R
B, R LA ORISR RO

ek

IR .
e R Ve S HUBLBLEG
bl I: KPR
P: RWHA D%
n: RAHLELH

KA B2

T (T

AN

0.03

/s / i
04 TN // E—— E 0.02
[ > )
/ 4 .(\ 0.01

120 180

tls
B 1 RSRNEsIEMRSERFIEML

Fig. 1 Characteristic quantities during startup of a gas turbine
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Fig. 2 Logic diagram of inadvertent energization protection
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Fig. 3 Algorithms of inadvertent energization protection
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Fig. 4 Simulation of algorithms (/=5 Hz)
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