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Abstract: To cope with such problems existed in pumped
storage power stations in China as the pressure of investment
cost recovery, the lack of social investment willingness and the
lack of connection with market development, a two-part electri-
city price market connection mechanism of pumped storage
power station was designed, in addition, a life cycle benefit
evaluation model of pumped storage under the market-oriented
mode was established to calculate the profit space of pumped
storage participating in the market. By means of the life cycle
period simulation of pumped storage power stations by capa-
city electric price and electrical capacity charge, it was found
that the approved capacity electricity price existed a downward
trend and this trend tended to be stable, and the capacity electri-
city charge emerged the U-shaped changing trend. Research
results show that the designed two-part electricity price market
connection mechanism can make the pumped storage power
stations obtaining reasonable income in the electricity market

and stepwisely reducing the proportion of the approved capa-
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city electricity price covering the power station capacity to help
the pumped storage power stations smoothly converted to the

identity of an independent market subject.

Keywords: new type of power system; pumped storage
power station; two part tariff; price market connection mech-

anism; benefit evaluation
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Fig.1 Revenue and cost of pumped storage power station
in the initial stage of electricity market
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Fig. 2 Revenue and cost of pumped storage power station

in the transitional stage of electricity market

1 PRt 1 L B E 2R A
12 24 12 30 24
Irt]ﬁd:3022‘13,1;,'pii,lh*'zzzqur'l’n,h (11)
n=1 h=1 n=1d=1 h=1
Ao 1S ARl B BEAS ¢ AR K B AE Ll Y

mid
LRI 5 gy bl ot i A B0 5 [ i 22 FL e Y
MRZIT B s p A ELST TS B HLAN
E B A R R

IItI’lCid =k Ctrans * P;ppmved (12)
St 1 bW ¢ A B 2

A5k D% E e v B A R LA A R A EE
s fhE ol [ BRI R R A RS S B Ss
Yy, wuiRIA AT [ o AR (1= k) cwanso

UK & RE L U5 2 ST B T R A A IR

tAGC  _ 1AGC  , 1AGC
Lidasm = Cmidasm” Bl Prid asm

+MB> Priiasm
A IS AT BB B ¢ AF A A L S S
WA RN s RIS TR A (R
BE) 5 MOSEBRELRR ;s platite L phis s 20 A A

BN ; r HEEE R BB IR

AR F7,2023,40(1)

(13)

P =g 2 <
RETE 7]‘/]%
N T
t,reserve _ n,reserve . n,reserve
L idasM = Z quid,z Prnid,s (14)

n=1 t=1
s piesene b B (AR B S 4
FHTT BRI MO 5 ooy 45 BEHLALIAAT G 1

B bR peesen ety 4 Bt B A LA

Tl 7K B RE PR 3k e 0B 11T 37 R0 0 45 S K r, 2
I A, B AR B A
12 30 24

Chump = D > G P (15)

n=1d=1 h=1
ST e o N B B S OB LB sy h
1 B0 55 T P R 0 S 1
b T Ve, S s 0 AE g A

t _ qte 1,c t,rules 1,AGC t,reserve
Rmidps_ Liat Lia -:Imid +1{ mid ASM +1 midASM (16)
_ t a

(Ct” + Chump + Cge * Chjack T Crpc t Crec)

AUt R RSP B B ¢ AR R iR
IS SR AR <2 A A,
2.3 R BB B K E BE F S 3SR A AR R

T A B, K 2 RE R 3 R B A
PRHWE 3 s,

T 37 BT BUAil K 2 e At

WK E e
1 R
> KR —

NS N

> EARET
> W RRET

j. b BB

> AP T o BEZEEh
AR S5 i N
N 7K e L
SRR
----- ewair

A E RA

TR B
T Ermsh

B3 R Rk ERRENEANS ER

Fig. 3 Revenue and cost of pumped storage power station

in the mature stage of electricity market

Fih & HL i ) L L BRI A
12 30 24
Irtl‘qeature = Z Z Z 4dn.h* Pnh (17)
n=1d=1 h=1

N T MG BEES ¢ AR il & L vl L HE

http://xddl.ncepu.edu.cn E-mail:xddl@vip.163.com



46 K B A 202342 H
PR o BrBz 10 47, SRHAZRICHE ML SR g i

3 i=1 (18)
'Zl ¢i = ki Ctrans
i=

Arpe 1 AT B A F b 2 L SR IA
c NIME R ISTE 3N AR AR plh
KEmyHENAEERY; (kA RBNESER
WiAENLE . MEBRENMETTESEN
(1 =ki)cwanso T F HL 35 AT LA H pl A 98 9 1 25 &
Z 5.

& B 2= 5 B E S B IR 55 T 535 ik
AN

12
Irtr,ll;iure,ASM = Z;N 'ngfvl

b 10 Sk T B B (AR
ML 2 5 8 S B IR 55 i 73R IR s N R
IR BB pro, W n A BE F LA
B A o

oKk B ReH i RS A S (15) H[F .

HL T B Be, il rL s AR e

(19)

t _ qte t,c t,AGC t,reserve
Rmature =1 mature + Imature + Imature,ASM + Imature,ASM
t,re t,bs PS t f all
+1 mature +1, mature (Cf + Cpllmp + CAGC + Cblack

g p
+Crpc + Crpc)

(20)

K, R T B B 5 ¢ ARl &5 F
MRS 5 100 HANE L 2 5 o B IR 55 1
PAFHL RS s 1508 Al B 25 B Sl Bh Al
55 AR A I £ -
2.4 ZFUEITFMHIER

ARCHEHE G ( net present value, NPV ) |
NI 25 % ( internal rate of return, IRR ) . &%
mIH . BEE PR (return on investment, ROI )
G AL 5 A Fa b X 4l & f ol i 2 5 R 5 F
1TV o

3 HElIoHh

31 Ef#iE

KB REH VR 4 5 AN TN 300 MW
AYTR I AT 3 K KA R i i s LA o R e dih
KERER A g ] 40 4E v, & i 540 )

AR F7,2023,40(1)

Bre 20 47, SRIGMSLERG, IR CEIL)
165, AET 70 P Bog A0 PR E 7 5 L i B
s MLA AR T RE G B 10 4R, R

Mz ER AR RERZAT, AR

g 3 FEPE— K.
3.2 MK EREBILAF NI
mEECT, B & s T To 2y
Pe2eSe, i R BT S R B R 55 i S 0
FHENA [F) T 3 i B L Y A4 25 P il M A 5 B
TEAN T Rl A2 ) 40 AR ARG L Y . A
HL % B 55 B RN AR B AR AR AR AT 4 FT R
A B T LA RN 5 R
ML s sraT LR, H il 2R A 14 B iz 55 i
A BB T s AR Wi, PR R A BRI A
RIKF g, REBEIIALZIR “U” B
e, BA R MBS Ehm e,
K & BEXT T B RGN Z A R B
X R0 H R A RE R I R AT IV 55 0, 1S

180 000,
160 000
140 000|

12120 000 |/

I 100 000

280000

# 60000 ||

40 000
20 000 ||

0 >

1 357 911131517192123252729313335373941

T8 FL il 4 75 i Jo /4
= RN == FERRIA
MEBIMB BN — BRAHA
B4 WHHERTHEBBHBANS BBARER
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Table 1 Sensitivity analysis on the capacity of covered unit
taken as the uncertain factor of the second stage within
transition period
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Table 2 Sensitivity analysis on the capacity of covered unit
taken as the uncertain factor of the third stage within
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