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ABSTRACT: As power systems are under the transit from the
traditional to the new forms, pumped storage is rapidly
developed and constructed to meet the increasing regulation
capacity demand. Large-scale pumped storage will become a
significant structural feature of new power systems, alongside
with high-proportion new energy sources. This paper examines
the current status and future trends of domestic and foreign
pumped storage projects. It analyzes the characteristics,
scenarios, and pumped storage requirements of the new type of
power system. The paper also reviews the research progress in
large-scale pumped storage optimization and its participation in
power system stability control. Finally, this paper proposes the
coordinated participation of large-scale pumped storage in
optimal scheduling and stability control. This research aims to
provide guidance for the development of pumped storage and

its integration into new types of power systems.
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Fig. 1 Top ten countries with pumped

storage capacity and hydropower scale
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Fig.2 Evolution path of hydropower and

pumped storage in China
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Fig. 3 New-type power system with high proportion of
new energy and large-scale pumped storage
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the Zhangbei wind-solar-energy storage and

flexible DC transmission project
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Table 4 Comparison of pumped storage scheduling modes

in power market environment

PR HFE A B

o HhE R R
. Iyl £k IS E T A .
. &2 5 o i3 L %A
ERL]E . HHEMBN ETHE,

WRMEA RS SRS HNY

& ZE WA PR .

Gi—thik

MERMPIZTS G TRIT BRI

I B, TS REEAREDS, T T
Ptk MoK AN BOR AR
AR AL o HILET E U BE T e
. LT BB T e
Iy B AR, o B E B SistT
. o FIPNIIERA N ‘
PR TERKE PN B . Wezd, HHEET 421
LT 2 . N
WA, B o AT hE RS
o AT AL T H i A y
W JRA

FE SRARAEE K B 2 S22, HATSRE TR
FR O AL R G B TR 1A T TR A
JERELRT,

2B il K E e B R B e,
W EZZAT, 250 LG T Ak TR 2 B
FE AT LR PR H s fr, IR SR R
LA R 3t & 3B AT 70 S B AN N 3 HEL R (X —
AR, ) A T el A e ERA A%
#E, HEHRMIZAT SIS S, FEERE Bk
J& H BRI SR UK B REMEZ 9 75 22, flok
& AR BT AN ERRE S 5 Ty,
B ] ) T S B AR AR TR, SCRR[76]4 Hh 4 7 AT R
R EH Y AREARN AT B ATz i
A, AZHUE AT A 38 72 T 37 SR I b B e
M. FERRGARI T E S, HhE v R
R B4 2 5T S LA e il 28, s
Bl & KA, ARG I a .
4 AREHKEEPEEITSIEHRE
4.1 HKEREMEULRRE
4.1.1  HUKE RE LSS R L0 PR

FERE B HLASE PR ERANIZAT, LS Rt
Moy B UE HE OO SR R L ) R 48 s 4
EOR, BRI 2 H U JOK AR R AL bis
B P LR B B XA R ) (3K E RE H AR 1
Hots, SEIUK B RERBE G — AL . K E
RE HL ok DARSE S SR 4% v o ) 7 S LA R B Y
B 5 o, R I8 EE ELRAL N AR A [Fl
B ALK EE B Huh . BA — B DAL N A 7K 78R

HL I R (K 75 RE P v SR R B SR P P, (A HLTY
Fos g H TR L RIsgEE M, AEETLSE
—EHE IR, SEPL A 2 4] SR A Elh
Ky GFFRBOSE . BRI R,

~ i T i T
- 1 1 1 1
N [} [} - 1 1 e
(o I e
1
1
1

imﬁﬁ% f%ﬁ@f T
(e e | HEm Jiows |

Es5 mEEEFOERSIEE
Fig. 5 Integration and functions of

pumped storage control center
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