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Fig. 1 Composition of pumped storage power station
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Fig. 2 Schematic diagram of pumped
storage power station
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Fig. 3 Benefit of pumped storage power station

1.3 ZFHESH

F1 7K B i FEL i 190 BRLASE T B A 4R 0 R ORI T
IKEL S, SRR KR SRR A 2 S o UK E iR
St 7K S F U B T B A BRI , B IS I ZE B AT
PEBRAT . B LK L R 3% HI2R 9000~12000 JT/kW , 7K 3
i HL 3 A0 1 9 3R AR LT 4000~6000 TT/kW , 17K 5 HE
Sl (18 RS F BL S S AIE T AR s, T L 34 SR 30 H )
R UK B . S Ak, B Tk RE R Y A ik
FERE K T ST RIMLH 3 A 40 20, IR L, fhk # g
FHL 0 [ 72 32 1 T 3R — A HAE P Y 1.5%~2.5% , FL BRI K e
T2 50% 45"

REUAM K A L1 B o A ek AR P KRR HL O A
25% M BE S, B3 H AT UL 4 kW - h LK, R 3
kW hHL, Sl A, R A 0.8~ 1.4 T AR (R4
HL A 0.4~0.6 JTC N TR KK & REFRL G RO 2 553k 25 1
F, T5% IR AS R, AR AT LB R (R
JE, X HEAS L ) R GE R T AR R, R /K & BE L 3k
PRI PR ) ORIEAE SRR X AR 1B AT, KL TR B T AR



%5 2016,34(23)

BOg b, K LA RS TR BEIE R, AT RUPEAR R S0
KHLVEFRE , BEARH ) RGEIE AT AR , 35 25 BRICHE R RCR .
JUHZ K E RE HL 5 XU A LA L 252 1 TR, ik
& REVE A RE A7 , AT LI JCR P AR A F 2 s 1
Uife, i K LA RGBT A L T XN, BRAR R e IREFE
WD K AL AN 1 7R 1 e, P2 e e AR

1.4 NMARERE

1882 4, AL I 58 — JAE 4 7K 35 A FL 3l 78 By 1 I B
B, 6 — A Z AR ] K E RE R RS B TP R R 5
FHS oK 5 RE L BT 1 A TR AR W & R, A HL
BT H B MR R ZE G TR FIRE 22 vh s
/K B REHL S 2] T A 2T

7K E5 RE HL s 10 A SR A 2 22 5 4 R 2 0 AR L IX
WA AR RRZE A I R AR IR SRR A G S
SV LA I I PR At R 0 i i 2 BT . 8
] 5 R R U RN AR KA 223K, RGBS B RAEARLH AT 15
A REIE S K E RE RO AU B A NI 2%, | nT A RE
VRN TR A 5, S A — i RS ) 7K 25 B R ol LA
BlEZETT, Huratit Sk & e i SR A RO 48
i T2 kW, HAS 52 U RTRRUN [ 52 00 il 7K 35 e H il e LA 1
b7 et K E e DML 510 80% LA |, HASZ A 7
T PRl 47K S R FL sl e AL R I I 5, #2010 4F, © A 3
BL2537 03 kW, i H ) R G B 5 11.13% .

e K B RE HL il A SR A DG, b IX R AN I
] I 2 IO AR PR Uk R, 25 0] b B2 B B X AR G Uk
B Oy ARAE BTN Ja 35 IR AR 350 b DRI L R Sy 32 1 v
X o MBI 7, v K 25 e o A AP 3, 20 2
80 AEARTR AT b3 55— e VR it X R il /K 5 R FR sl B AR g AF
58 TAE, 20 22 90 AEACH I EL B 128 —HER A /K 5 B L
(MK B R — AL+ = B Ak & R ) o 78
21 tHat oy, v K E e s ok T AR A s R B
BAVTR RS R R, X i N 2 e R2 2 38 AT 1 B R Ok
H1Y, A AR AR e S PR A 118 IR R SR T R P R IR RS
KPR R B — 24 e, DARURR AR T
AR U TG G B bR N A Hl ) T e R S M R
e BLE PR I PR A BE ) 0 BERE AR B (R T Ar R K
U, HLREAIHRT B SE T 200815 4t e ) R G AR e PR
K & R HL "

A 1968 43T b i) g il 7K B R FRL G TR 46 L P /K B e 4
ARZ AR5, v i AT, A TG L R, 1968—
2025 447K & BE FL ik R D RE AR R AN K] 4 0w, & 2016
AT, E TR E TR 28 JE R K B AE Lk e AL 4 2
2418.5 17 kW (A i LR HLA HE10 1.7% ), AR 211 18 JEHE
vl AL M L 2440 7 kW 5 B FF R AT AR I AT A A0 SOk B
R B 45 25 B W3 5000 7 kW 5 4% I TREHE I, 2016—2018
AP 7K E5 i F 3 e 2000 SR R 5 4y g e 5 AR AR ) R K e ke
T O TR R K B RE H Sl fE A ) Kk A O I Y

10000
/

19000
8000 /
7000 /

§ 6000 /

1# 5000

= 4000

& 3000
2000
1000

0
1965 1975 1985 1995 2005 2015 2025
A

B4 fEHEKERBIEKZRHEML (1968—2025 F )
Fig. 4 Development process and planning of pumped
storage power stations in China
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Fig.13 Okinawa Yanbaru seawater pumped storage
power station in Japan
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Application and development of pumped storage technology
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Abstract The large—scale development of renewable energy generation such as wind energy and solar energy has brought enormous
pressure to the safety and stability of the power system. Power system is in urgent need to configure large capacity energy storage systems,
compensate power change, and adapt to the large—scale development of new energy sources. More importantly, the demand for load
adjustment has recently been very urgent because of low power load rate and fast power fluctuation. The best solution to the problem of
safety and stability of power grid, caused by large—scale development of new energy such as wind power, is to install pumped storage station
in an appropriate scale. This paper analyzes the pumped storage technology principle and characteristics, expounds the new trend of
pumped storage technology development: the construction technology of extra high water head and high capacity; manufacturing technology
of large capacity pump turbine; rotor AC excitation technology of variable speed pumped storage units and full size converter technology;
the construction and operation technology of pumped storage station for coastal and alpine regions. This paper focuses on the variable speed
pumped storage technology, presents the overall structure of the double feed mode and full size converter mode, and puts forward the
control strategy in different modes. The composition, technical challenges and solutions of the new special pumped storage power station are
also presented in this paper.

Keywords VSPS; full-size converter; seawater pumped storage; alpine area pumped storage; renewable energy; stability of electric power
system
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