$53% 459 #HE R Vol.53  No.9
2024 4 9 / THERMAL POWER GENERATION Sep. 2024

DOl :10.19666/).rlfd.202403049
5k e b st R & R IRA6E A AL B R St R

=AFL E MWL, EEA? F A2
(LAged A ke A 58 F %%, LT 102206;
QRARECAZTHFCARANSG, AEEFAERX *FfE4d  010020)

i E|2RAE A THRRIERFMHERATRRKTACHRSFRZ YR, K LK E 74
S EERMEHHFADEZRE, ©HZFAMNBEERIPATREIORERTRERLER
. AAERAE N BA KA AL ) a3 AL S AL, AR5 M S KR B R AR F B IR 4
AWIX T TR FHARE G E R IRF S SRS AR R EAREA, & BARS S b 5]
ANTRRAFAET R, =T KB/ P DR KRG HE R B TE L. AES
Kb bR 96 6 RE XA R AAM R L ) R G AP R, MR TAITHERE
2R, AL REFREEAERAT 718 MW hH, X AT ELE TR T 6513 MW h,
BERATHT 3194 7 L. @b T EHKRE X, S Ke G X ., SR bk
Ho X3 AN ) £ A4 A 69 5 K IAL A B A b L B F 0L, AR R LRt R R AR 3K
RERERF,

(X % "] ke bk, ©ARAME; BADRA; LA YR

[SIRAARXHK] Z/AF, T8, A 5 FKELEE IR EEELAE BRI #47 KE, 2024, 53(9):
126-135. MENG Fangi, WANG Peng, WANG Hiaili, et al. Optimal allocation of electric-hydrogen hybrid energy storage in areas
with high proportion of hydropower[J]. Thermal Power Generation, 2024, 53(9): 126-135.

Optimal allocation of electric-hydrogen hybrid energy storage in areas with high
proportion of hydropower
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(1.School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
2.Inner Mongolia Power Exchange Center Co., Ltd., Hohhot 010020, China)

Abstract: Affected by the rapid electricity load growth and the increase of water uncertainty under extreme
weather conditions, the contradiction between supply-side and demand-side volatility in areas with high
hydropower proportion has become increasingly prominent. The demand for flexible resources with long-term
regulation capability is becoming more urgent. Hydrogen energy storage with long-term regulation capacity can
alleviate the tense situation of supply and demand in areas with high proportion of hydropower. The research
designs an optimal allocation model of electric-hydrogen hybrid energy storage, which is suitable for areas with
high hydropower proportion. The loss of load penalty function is introduced into the objective function, and the
variation of generation capacity of large/small and medium-sized hydropower units with time is quantified. By
taking the power system composed of 96 different types of generators in a high hydropower proportion area as the
object, analysis is performed. Compared with the current energy storage configuration requirements, the
optimization result of the model increases the hydropower consumption by 7 188 MW Hh, reduces the unloaded
electricity by 6 513 MW #h, and reduces the total cost by 3.194 million yuan. Moreover, the demand scale of
different types of energy storage and the income of energy storage enterprises in high hydropower area, high
thermal power area and high new energy area are compared horizontally. The relevant conclusions can provide
reference for the development of energy storage investment in the future.
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Fig.1 Optimal allocation model architecture of
electric-hydrogen hybrid energy storage
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Tab.4 Optimal configuration results of electric-hydrogen
hybrid energy storage
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Fig.5 Charging and discharging situation of hydrogen
energy storage facilities
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Fig.6 Comparison of load loss situation in Scenarios 1, 2, 3, 4
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Fig.7 Comparison of different installed structures of power
generation (from inside to outside: the regions with high
proportion of hydropower, high proportion of thermal
power and high proportion of new energy)
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Tab.5 Comparison of optimal configuration results of
electric-hydrogen hybrid energy storage with different

power generation installation structures

fits RRL
BORAEE RThER
B HIMW ) MW

PLHLAERE  BLHLGE LR
TR mE IR DR
(MWhH) MW MW

K HL T 796.03  265.34  425.43 1512.27 152.08
1 KCHL L 42163 14054 7582 208.06 30.58
EhEE L 378374 126125 246.84 715.80 79.90

FAEEZTT e E o B ORI kR o B X
JRA FEIEERS /)N, (H L RERS I/ 2R G0k e FE R
G TV AV PR AL B MATC B 45 2R 22 S ok
By G X TR R T EE M, AN R
()5 FRLRE T AAR LIS, BT I X i B0t ) RS A 75
RAED: K HL S EEH X R R BE 2= MR AL

http://rlfd.cbpt.cnki.net

ST R AR LE X, PR LA R B A R A
3 FE L AR, T T AR IR o bL X (R Rk R
e 2 25 U ot 1 o

K19 S T AN A LA HLEE #4199 H B TR~
BB, T IL, FEARIRIR FASALEE# T BT 3
ARSIt — e AU, S K o B X H 3 B
BIMAERI (6 H—10 A) BELTAM (11 H—
WAE 5 HD, X EZR W THIABL AN i A s
MK LA E Y, RIS 0 Hh A i v 1) oK
RN E . EREHLAEMIEREL T, SHhe
Tt o b DI B 3547030 3k vy T v KRR o BB, 3K
T BRI s A H AT FEVEAR T AL, B
151 575 8 P B RS T K ML A e L DA 4 R v g
e i

= EKHL L
—e— i kr il
—— R L

=
S
=

RS T T BE Ve R AT LG 5] /%

Kffe  AECE  HRME ERG
G AR
B 8 FREIABENEN T RBAHEIT T IFRIT L
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Fig.9 Monthly average spot price under different power
generation installation structures
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