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Research on the Application of Chemical Batteries in Energy Storage Systems

TIAN Wei, YE Yang
Beijing Electric Power Engineering Co., Ltd., Beijing, 100071, China

Abstract: The global energy structure is accelerating its transition towards low-carbon, and the large-scale integration of renewable energy
sources such as wind and solar power into the grid has become a trend. However, there is a prominent contradiction between the inherent
intermittency and volatility characteristics of such energy sources and the requirements of the power grid for power supply stability and
continuity. As the core technology to solve this contradiction, the importance of energy storage systems is becoming increasingly prominent.
However, the selection of energy storage batteries is highly controversial. This paper compares the advantages and disadvantages of various
types of batteries, further analyzes the application of chemical batteries in energy storage systems, and proposes the applicability of lithium-ion

batteries, providing direction for the large-scale development of energy storage systems and battery selection.

Keywords: chemical battery; energy storage system; research

515

FEBT REIE BT AR I RE T, il RE R i 2 i 2L
I PIATE € I J5 2z — o B AL 2 HL T A A e U
JS2FH CHR AT 2, {ELLE SR S v G T e i 22 Pk
ASORs Bl Ge A AR A RE R G P KN R ITBIE AT, 15 5
IR T fifk REBAR N (K B AR S BE, B JA A2 T A fik e
RGN, T 25 2 B i RE 2R 8 B R AR
B RS ARMI U E S R S, DU ER
SUKIIAT LS LR SC R 5% .

1 fiEBERAR R A Ry B AR 2

il BE 22 48 1 B il = B0 2HL B e ik RE O A R i 7
RE . PR T SRR ARG MERE RS
SRy o fHRERE BT T rRERO A SR, ThaAHds
& B e HAh T SCRE R AL O BT, SRR RS L
i ARG AP S PR T A RE A B AT L P4
LR A - 35 N RCR BEER B FE D e R e LU
BEREE, ROMTiEREEOARAE HL A R GE P N T R A S 2

it |k Ve
s K} —~)
= 22
XL [HE DC-AC g
ThER AR AR

B 1 fEsERFLEME

50

R
(059) J\/\/\o——{ vss

U260

2 fREERFITIERERE

WK 1~2 g R TAEREE AR, BighesE
NFRAREE . FEVEHEY UL, MMM 0, TEANHEMEE
9 Us, MHAR 5. FNAThIhZ b s AL AR A4,
MR EAERE R G BN AN ThIh AT, 0>5, MfERER
G, 0<<8. XFNIEY) T M m B s i R LR
A A E AT A i BE R Gu R A HL N TG Th Th AR i
A, EdUl>Us, Rz R, X —id T bl
Ik RE TR AT s PCS SR,  HL6F i K S5 A0 A 8%
FIBE AT, ARAZ S R . BT AL, 38 I i A T
ARG PCS wh vl LASL LA e RGN .

2 BtfERERARAERNAZERHINA

B Tolb o J R A0 (0 75 22, AR I S gy TV 3
K, SRR E 4, FRE, B RGAHTEE R AR
PR E . Har, IETE R AT TR S & Wi &

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 4598
Hydroelectric Science & Technology.2025,8(9)

@" VISER

J&, RN BRGNS A5 AT, 47
Ty ToTifit & AN S5 o PN ks LA 7 o 3 Il AN DA
TAF AR P 1A R 7 225 WL AR GE F I DAy 2L
SR e {4 FL o o XS BILAR DA R A E AR G PR A JRE o oK
THTEE SR fi g o R R RE R GEMHT TR R G
AMERT DUAE R GEEAT AR E « HLRE R B, SR AT LA
IR P HIE A 1) H A o T BE A PO AR AN, KT
H i RS A AL FH AN BIA Ji2 5 v il REHOAR 1Y L 453K
ZHEBYOR, BT

BRILZ A, Al BE BRI ] - SCHF L s BR[O A€
PRER U« 5 B PR A IF I A, T ) R GE A
HETL A R R R ELEL Y o BARAERIE A AN AE FATYI
JRA LR, (H2— BAT T ORI TA, A A
AACHIRLE, BN EBGRISCRE, Rt il REBORAE fJ) &
Gt I URASE ] — 8 2 KRB RS, 30 5 24Tk 1Y
K, e 3RAT R YA a !

3 ALt iERE R AR RN

it BEBOAR RN FE HL ) R AT 2 R 2 R K, 11
WAL RE . HUBRAERE . ARk RERT R RERE . AL H AT
KA BRI A J LR 52 R 7K 2 e D7 XL i
fEo b, HALSA A RE T BRI T AR LI
BA IS, AFER B TAREREAR, A S EH
A AN ] o A% /N5 2 EL A r AL 2 A RE R AE HL
ARG N IR

HLA 25 FL L i RE B 2 T A 2 A 1 SR 5 30 TR
SR, A2 AR S A R — P RE R Fe 0, AT 5K
BLREE MR IS A9 o AT, A 2 A RE SRR T
PEPER B R, R EAREOR, LRREE . HAE
AAAENVRETBCIR . PABTE S PEGR BRAR . 4R S,
TP L RE BRI E IR, TS v i ) R GHs AT AR
Ph ORIIE R A7 AR RE BT L R HL A5 S e (P A L S8
HRL IR R AT | GRAIE 3 A 3K HL KRR E I AT RE R

o WL AL RE R TAR TS DL SR AEBE IR 1.1 P
Ao HAP PRI M AAR FORMERERAR, G RN H]
THA TR, R FIT A MR fit . (EETIR it bl
REEAR. (A RS AR AR, IEE
Wk TERE AL AHECEHTIR I, BAGR AR TERE
TRARSELF, Widgsed /I8, & MBI N R ERAE R
Mo YR L PRI 2 AR A /I PRV P A UG L K
A RSO, AR T AL, (HEART I
NATH R AR IEW AR ES S, HAER T
BEAERE RS B T VL EAT R BV R | BERE S RER,
R ARG, SROIMREILR, 2 H AR A
KRS BO& A N TS AE R GE it

PR LA 2 IR AN R, S IR DA B P e F A
AN, i DA HLA S LA Ak BE S5 R N B AU AB AN A
HBATT T AL LR T R AR | R e T L AT
HIEEIRAR I, XA B AL S T A 28 RN A i
FRATT R ZE A 2 e SO F IO R T IR, R R AR E
I, X LA S ) SN R S PR . 22 IR KB 23
Je, BT LLKE A2 ol P DU HEAT 4G o b YR
FELHLIE A R T O L CRAIE R RERT R WO IS &
TOHTREUR A HLF I L AEE HL R G E s TR T R aE A
VAT LIRS | I | 2 FL DR R E S AR IO
NHEER R R LR,

4 $EEF RN IR

PR S5 LRI A A P AR I8 s, KRBT L2
AN B ST AR A B A 25 1 HL v T S AR R R
FEFETRCR I S S T R v F s I B bl 2 18] 5 5 A
FEPR T R A A R . ELE 1980 4, ARl IR IR
BRRARD IR A 7 AR AT 8 G e A AL AR 2%
A PEAE ARSI SRR 3, X — R WP B T
RV HE] TR R I B 24, S i C R A TR
SR NI SR PR R DN NI SYRe REY SISV PN KT Ee

F1 EMENFEBEIRER

Hith 7Y s S R bz (Whikg)|EbTh# (Wikg) BER (%) [Fali kst (O
HIR Rt Pb+PbO, +2H,S0, = 2PB50, +2H,0 35~50 150~350 0~80 500~1500
il B

BYBR R INa+x§ =2 2Na” + 28 150~240 90~230 0~90 2500

BRE R 2NI(OH), + M = 2NiOOH + MH 80~90 500~~1000 0~70 400~500

AT e 2Ni(OH), + Cd(OH), ﬁ 2NiOOH +Cd + 2H ,0 45~80 150~500 0~70 500~1000

A R VO¥ + HO+V* ﬁ VO, 4T 420 80~130 50~140 0~80 13000

" b s

HE Tt LiFePO, + 6xC = Li,_,FePO, + xLiC, 110~160 1000~1200 | 0~95 | 1000~~10000
Copyright © 2025 by authors and Viser Technology Pte. Ltd. 51



@f' VISER

KALEHE - 2025 8% 59
Hydroelectric Science & Technology.2025,8(9)

%, B TRt AR =T, BERER B
AR AL A E 22 G0 B P T W P ) A 45 - LT RE
A AR AR R I A o R A Y )
i FEL U B R LT 5, FRATTIE X e ilir 1 AR
fEHFR, #2020 41k %] 30Wh/kg, X—HIrC&LF],
ZAREREA BUR I SCRFAIRHS N R RE DR HLdtL ) g
B D i  HER TER B I ) OB AR
I, 2R AR R AN 22 40RO, B DA S 1 f it 7e
TP 5 28 [ R S A A HE B P e 1 — KR AL« 3
A7 HL A AR P R P AR S PR BESR A—  1A), X E
[ Rt — P R AR i T A ) 51 SRR, S E MR E 5
B, PR T e

fili REBOAR A e 5 5 BOU A fe i B T 3R 41 1 5 ™
WO AE S , [RI Aok 1T APk . R BRI Fa it H A

B A Lt P B RS RE R X R FH A PR o

MAFREL LR REE RO , SR SR Z . H AT E
IERIIRFRARE . KFHRESHEEREIR A ., E i T X LE— ik
REMANEESE , XA IR T S2BR LK. ffREROR
RIS At T oA AR IR B R LY - B
PF, SEREEORIRBE S iR “ =10 FURIR IR E T
iz —, EFAEKILEBEN 63MW BRI il ikBe RSt
I H A (RO R VI H » 2R E R B R U5
FEBCH— MR, 2020 5 3 7, HEFE5) 5G Hub vox T
AR P R T SR OV 8 1 e R A R R 1 5201

52

Py KT SR it T3 5

5 &RiE

M R P AT, A b B TR R R AT R
s A KIS Tt e RS, At RS R E R
APV TR, R RGUE R B RA TS, SR
H AT 5 B P A B BT R , (R KB i R
ARG, X TR RGN TR EBIEAIER — hrdE, 1
A e A RS TR . AR S R LA 1
& H A R A KRR = BE A R T KL% RE R
SR, JET A it B R RE RS, — e RE
AT R AP RR

(&% k]

[1]2 A, X F INEIREEIARLERDRTTH
K2 I [J]. B AR A ,2005,24(4):18-19.
[Q1& g 2 BB 2 F o i R JF A [J] B T
\F,2000,005(1):31-36.
[BlEE, EWE #Bm Ak E B ERN REFHEAFR
[J]. ¥ 77 & JF 2 1%,2016,3(1):39-42.
[4] e i Bk B 3 & B 3K 1 KSR A 90 IR RRLAL. ot i
T B 7 i B ARt 8 [J]. £ 9 7 6E,2013(5):21-24.
B &/ HH (1998.1—), B, BV kER: LEfELE
R A, iFELl:. 85 TERE AN, YFHE
fr: e A TREARAE, B4 JE LT, AL
B TR,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



