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[ Abstract ] With the continuous growth of global energy demand and the increasingly prominent
environmental issues, the development and utilization of clean energy have become a focus of attention for countries.
Hydrogen storage technology, as an important energy conversion and management method, is receiving increasing
attention and application. However, there are still some problems and challenges in the energy conversion
management of hydrogen storage technology at present. For example, the cost of hydrogen storage equipment is high,
the selection and performance of hydrogen storage materials need to be further optimized, and the safety and stability
of hydrogen storage systems need to be improved. This paper analyzes the application and optimization strategies of
hydrogen storage technology in energy conversion management. By exploring the types, development status,
advantages, and disadvantages of hydrogen storage technology, the definition and main tasks of energy conversion
management are elaborated. This paper focuses on the application of hydrogen storage technology in renewable
energy integration, power system peak shaving, and other energy storage and applications. Suggestions have been
put forward for optimizing hydrogen storage technology in energy conversion management, including technological
innovation and research and development, policy support and regulatory formulation, investment and industrial
coordinated development, talent cultivation, and international cooperation.

[ Keywords] Hydrogen storage technology; Energy conversion management; Optimization

1 f&9r VR T B BN 2 R0 . A BRI AR AR
B R ERAEIR TR ARG, IS R EREIRF I B P RN AL sems, B A3 IE
AL, KT RFEEREIR . SR BEEACER. AR RS H,

NEERERE S EEFT, B R 2 fESEAREA
HEMEH R, MEESARENTERE . mARE 2.1 i ABEARER

VE: AT 2023 5K RAE Journal of Electrical Power & Energy Systems AT 7 % 2 #, AHIZBEIFEMRA

- 13-


https://merd.oajrc.org/

Yiqi Ma

filt EBORAE REVR B B P I S S A AE

A BTG A UEAE R, R I A
RAEEIIFOAR . ARG T AR, AR 73
NERGE S A LA SRS S R
il S 8 B O I e 4 A 7 AU AR AE RS
FERIR S, WA, S . (LA E R E S
HSHAREE SRR EY), meREey. Hil
AsE, RIEMEAAERRINIERE. A ERET
AR B R AR AR . S AR
ARG EAAAE LIRS IXEHEERARS
AR, WV ERAE S BORGEA E ZELS
B SRR A i R BOR A7 5 LRI
ERFERTR RAF; WS BOR M S R, H
FIFFSE. BRI S, fEESOREREIR S B R
A EEAE, Rl AR W A R £l A7 AN A
b,

2.2 fif AR K EILK

fil SR REF RO TY, L4 RAE
S A RS T RERAR . A, fFESAR
MR EMAER T EOFMA A &mEEN. B,
SRV HAE A LA A TS A
S5 AR T IR

VBRSO, RO il U AR B S
BLRAL, A A 2 A B AR
BRTT W& m Ak . AHLEA Yl ST T
TFE KR, HoBRENREN B AWk
BRI, A R T SR BL A R AT
FRERAETS, R SORIROE TH IR T WS
il ABOREBA T Z L A7 5507 TH USR8
NARHR A A gt 1 AT g

SRR, % [ LE fif SR FE AR o A
FE—E KRR B R, il SR AR B A =
AR A B X, BF N A
REEBAR, FEmihEE R PR, R s
P, DAHESh il S EORAE BEIRFE 4 B A A R

2.3 ff AR BT

il AR Dy — P v v R REVR AL AL T BL
HAEZIS . 5, SR LR RmED,
XA, A7 BT SEOURI A - JLiik, AR
PVE R, BESEOUB R M REIR AL R . 4k, AR
i A AIS S LL BT (8, W] DU R4 S5 T7 i
KL, WATCUENETE . AT sk,

HAE A SR AL E MBI, B RS

- 14 -

TP BB, FEf2 IR, BN T R H0K
SUR TSR, AR e, AR
PR 4 TSI A A, HRERA

3 BEIRR R IR

30 R RS Y 5 L

FEREUEAE P R Bt R, et 4 R R T
FeTE, STHLARIERI. T AT R
R, SRR AR AR, D AR R
MBS Y, (LALLM AL RERR R . R
SESTEE R AR AR B SRR 2
SAERE, TR B A A . B
VLS BEVRHOR . ARV IS 5 7 T, SE L ALIR
SR PR R TR R AP B B A2 S L U 22
LRI R R IR MR, TR .
I B 1 AT T R 3,

32 AR E LA T RS

RV P I (L 4 L4 AR T L
REVRBURIE . ARURHORPTR . ARV G AR
VI RATIISE, B, AT R ST IR
PSR IERY, BRSSO AR AU, (Rt
REVETT I 2 TR R JOR, ARIRBEHIE
SIL AR T R, B R AN R
B, 31 SRR R TR, AR R 5
LR B IREN 13, AR AV AR 1
7, LSRR TR . BEAh, REVE A i S
RE VR B T (R, SIS AR R R b
ek, SRR AL AR . B, AR TR
R SEBURER R ATO R A BRI 3 AU 20
S RN . SRV S v | MR . PR
[4]

4 FESHARTERE R AR R R

41 % HAK T A GBI R P 60 8

ol S R 7E T 7 R I 90 o 9 ) R SRR
K 5B RAR A A BEVERG DB . AR
S AR, T LUK T P2 B Hh R P R A
NAREFARK, LR KRAE .

7T AR ARV T T, R B R
DLR WA : B2, IR B A ST i A RO 1
ReutRt, T RIS ERE LN, KEE
AR SR AR e . B AR,
LA i3 T A VR L 1 B 1 U
e, LARIA ) RIS . LK, SR



Yiqi Ma

filt EBORAE REVR B B P I S R A4

PR EAFEAAON R S R T AR
REl bR . I A EOR, AT RURE AT AR R UK
R NES, FE SRR R,
ST AR RRVR I R ORI A . teAh, RG]
M H R, & BIRS =, i RS
[P A ] FE A

42 ARKAEER S ZAIAETF 2 R

BRI LI RGE . G BRI B)
e, BEEH RGu ke E MEA T SEME T RS
HEEH.

TEH I RGRETTH, SR FER AL
TIATIH: @ EEER, ORI RETZ
R RN A AR DL R .
RGN, AT DLRH A7 I SR A Y L RE,
NI REN AT . fEF AR UAENE S
RGeS IR, HH ) RS0 IR R U
W, AR ALY £ LR BT DUCRAIE L ) RS0
IEHIEAT . BEAb, fl e ARGE v AR FH T FL o U
AR, ALK H ) RGBS ORI
R A S AERER,  DARON FL ) R G0 ) A A U
o

N S B A B R AE L ) 2R G R 0 e R o AR
H, TR LUR [ 3 S S B AR, RKE T
A S E R R, RIEHE RS
IEHI84Ts s fd SR ) R G R 1) 8
A, TR EAAR, AR ER &R
33 1) U R S

43 ff AR AR IR G A B 75 @ 6 b
A

S REBORAE A Re AT S 77 A 25 T e B B A i
50 B TAERT FAERRYRIE . FL ) R G ISR T T
(RIS A, AE HAh A5 R R % B AR H

TEAS BIs f A, AR T AN T2k
HVAZE . SUARE IR ZE 2 LSO IRRL, i
PREL K S RE, IKSh EARIE AT TS
REUEVR G o A EER AT O EMRR il R 4 42
HEEBRRL, BRRHIBITHOCER, RmHTssed ).

FE T A F= 80, Aidh S F AR AT LS. T8Nk
1 T mFEREAT LI REVR B SR A . g S
AR, A DOKIX S m e R AT M AR AR P i AR R AR 2
R EAER S HEH . B,
it A F AR I W] DA SR 1 80X 28 = RE e AT 1) RR IR 45

- 15-

1, HR AR R

it SRR AT B T 52 S i b A3 1) B 2 £
HE, I R T K RE S g iR AR R
& FH LR, 2 L REYE AL S () P SE PR AT AR E

5 REIRFIMERPEE R ANMIRRE

5.1 HARAH 55K

Fi ARG 5 R AR SR Tl SR M R AL A
PIOCHE . FERORAIF S0 AR TTI, ZMARRHiG =5
KRR BN, TR ATEHIF LA T R i A AR
B AN I 7T, AR S e A R PR
ANA. IEMEARG ZEEAREESFHEREA
KRR, (A Sahes F R 15 e o 7] 25
Ky WS EABARCH R E . thoh, EhnsafgE A
FroEfb e v, o A1 56 35 il S AR QI H AR AR E |
LRRE. ORARE, AE S BRI N H R HEEOR
AL R, EHES S SR B AR K
Ji&, FEARAEEEORM N A, 2 m HAE BRI 4
BB T NantE SR E AR S A 1E,
2 S E S E PR HERR A B L, R E A
AW E RS S B E ARG A, AW
e fift ECBORAE REVE A 4 B b B PR R AT B 1, 4
B e PR S = o R R

52 BUR X HA s B AR

FEBUCR SCRFIT TR, BUR s S 78 AH B R B3R R
5 FAHES i E AR AP . filhn, U]
DA 2 BLSCOE BB SR,  Xof il S AR BIE F A e
A AN NS T file BhAh, BUR AT LAE AL & I
A S B Ry N AL T VAN

FEVEREECTT I, BUR 7 L) f e 38 S5 i E
FARM LA bR, R SR AR R &
FEFINE A o I, BURFRT DL S i S AR () 2 4 A
IREEARIE, B ORI AN 256 BREE AN N 03 22 4244 1%,
B RIS, BURFIE AT DA € fifs AR 72 i 2
FTTHHENBUR, 51 FAE g S AR I R AR
M.

53 & HFLthE RKE

FEFENTT T, BURF AN 75 Ik i S A
BN, HERNE S BRI o e, BURF AT L
WAL L U4, SCRAMBEEERMF S . 5351,
BURF ATV IE 7] LU PPP (BUR AT S B A& 1)
R, LR EEAR KB AN .

FErE N IR R R 7 TH, BURF 5 Ak 75 HESh i



Yiqi Ma

filt EBORAE REVR B B P I S S A AE

RPN E R, BRI 51 5. HEshiEE
RABR AN I EAVERS L, R SR AR A I &
& BbAk, BURFS Ak T @it g e b BB A5 7 3K,
KR SR AR IR 5N .

54 AFEKREHEFRME

FENABEFRTTI,  BUR AR T D0 R0 it 5
RANA WG, Fem ANAWLEE . B, B
AT LS A AR B, B AR AR NS . I
Ab, BURFRIAR VAR AT DU S 28 S g AR BRI,
PGS, REEEEAANA FIEREK .

1EE PR G TH, BURFFI A 75 06 5 E 4 Mg
SRR EF RN EEZR, 2 SE
Proc @b B AR A 00 . WBUR AT H U A B ARAR
KA EZSME ). deAh, BUR AL AT @ 7
Bl brA I H &7 20, I FRHE il A Bt &
N FH

6 L&t

it ECBORTE BEVR % 30 B b LA T il 1 I i
SR EE L BRSBTS R BUR
XEFSFERSE . RSP RRE. AAFRE
FERAE, AR HAREEAN. HR
GriE . REVRAEiE S N &5 0 TH U T 3 Ak
EREEFARIE AT A 22t RS
il EkaR . ARk, BEE R RIA WD F1 Ak Ae
PRETIIRN, S AR BT 20— P K Rk
1.

Sk

[1] Pan Songqi, Zou Caicai, Wang Hangzhou, Xiong Bo,

- 16 -

Prince Heng, Wang Ke, Mu Ying, Wang Shan, Li Zhoubo,
Li Guohui, Cui Shaodong, Yang Xuan, Ma Lin. The current
development status of underground hydrogen storage and
the top ten technical challenges for efficient construction of
gas storage hydrogen storage [J]. Natural Gas Industry,
2023,43 (11): 164-180.

[2] Yan Guanglong, Guo Kexing, Zhao Miaomiao. The
research status and progress of hydrogen storage

technology [J]. Natural Gas and Oil, 2023, 41 (05): 1-9.

[3] DingNing, Chen Qianhui, Liu Danhe, Qi Wenyi. Economic
Analysis and Prospect of Hydrogen Production and Storage
Technology [J]. Clean Coal Technology, 2023, 29 (10):

126-144.

[4] Tong Yiheng, Wang Jingyi, Hao Zheyi, Liu Bingqin, Lin
Wei, Su Lingyu. A review of the current development status
of hydrogen storage technology in space propulsion [J].

Aerospace Technology, 2023, (04): 1-11.

[5] Wang Weiguo, Wang Yao, Zhan Huacan. Renewable
hydrogen energy technology and its development prospects
[J]. Modern

Technology, 2023, 13 (07): 186-188+192.

Industrial Economy and Information

FRAUE B ©2025 1E# -5 FFBERBUY T 72 H 0 (OATRC) it
Ho RXFLBIRILEZELTATERRE.

https://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS



https://creativecommons.org/licenses/by/4.0/

	1 简介
	2 储氢技术概述
	2.1 储氢技术类型
	2.2 储氢技术发展现状
	2.3 储氢技术优缺点分析

	3 能源转换管理概述
	3.1 能源转换管理的定义
	3.2 能源转换管理的主要任务

	4 储氢技术在能源转换管理中的应用
	4.1 储氢技术在可再生能源并网中的应用
	4.2 储氢技术在电力系统调峰中的应用
	4.3 储氢技术在能源存储和应用方面的其他应用

	5 能源转换管理中储氢技术的优化策略
	5.1 技术创新与研发
	5.2 政策支持和监管发展
	5.3 投资与产业协同发展
	5.4 人才培养与国际合作

	6 结论

