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Research on configuration of protective relay for pumped storage power plant

WANG Xin, JING Yu-gang, WANG Da-peng, SU Wen-bo
(Shandong Electric Power Research Institute, Jinan 250002, China)

Abstract: This paper specifies the requirements for protective relays applied to a pumped storage power unit. Typical protection
configuration schemes are introduced and their advantages and disadvantages are discussed as well. Furthermore, the techniques used
by protection system to cope with phase reverse phenomenon in pumping operation are summarized. In addition, the reliability,
protection scope cooperation and block logic of differential protection for generator and main transformer of a pumped storage unit are
analyzed. Based on field commissioning experience, several design issues affecting protective relays are emphasized and analyzed.
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Fig.1 Sample error in relation with frequency
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Fig.2 Secondary loop of voltage transformer phase reverse

connection
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Fig.3 Phase reverse by sample channel configuration
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Fig.5 Schematic diagram of pumped storage unit

X HEHAT ] T SN ARG 1 223 PRI B
2 RE /KIS AT IN (R AT s [ PA K 35 g
SR H LIS, SO B K T o0 R 23D
TRA, CT ZRIBl S 2 8h (R4 4% B Mg B 5 L4l
SR ) — O R — 8L ZE R I HOR i T
UE STl AT IE RE K. AR T
—BZEERY, R EEE R A S REAE K 0L
N BB ZE S RS 5 UK (K ROk 5
Httle HilUKE BE RN T oL BN IS, R
AR ARG, AESCBRIEAT R B AR
I IESEE Y)W FE b ZE ) ORGP IR SR S AT AR
Ulo

EENRPEN K HNL FA) E R E
SEANE TG, Btk E fe R AR A ZE S R Y
EENE, APPSR B, RS> T



Wy, %E

/K # RENLALAE i ORGP L BT -69 -

DU B AR ZE B ORI R R o AEREAT A AL
=B PR HE B I R T DA i

1 FEEERUKERE RS, AN KIiaqT
B, RPN R N R Dt L
T DU AR ZE B ORY IR 5E 5

2) FARZE R B R S ML R T R
AR 100% 1 LXK, TR ZEBh fRAJEIX 5

3) HLALRI AL AC B 2K

4) RAHLZES RS REN £ 3 TAE ARG

5) PRGBS B8 (1 T FEVE 5

6) BT #7K A 207 sCRIAE I o

B 5 W MR B RENLAL IR AR GE ks, Al
PR Zsifry? CT EIUA BEA R, 32 THLFE
IR ANE . 1. 2 2 43 B0 WL A& LA
FARTEA RS BCE . BRI . W LUE
PO T % 1 RNl RS R AZAETHLA
TOLEm, FoaTEEE R, HESRYERED
B RENLA — R ARG S 4 32, B HLALZ 18] 7 5E
FOREEN AR EN 3, NS R R,
PrUABCE T 56 3 1) AR ZE B Ry W LA T LB
Mg F) R JSEARE DN 5 R I L DR ¥ B B 2 s LA AT
W I AR AR Hs A 100% i FEL DX J

F1ERNERBIES CTEREN L

Tab.1 Comparison between generator differential protections with different CT locations
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Tab.2 Comparison between main transformer differential protections with different CT locations
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Fig.6 Schematic diagram of back to back start-up
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