BHESR 2025,43(11)

Wl

i GE FR ith i 35X 452 7K 30 4T 6 3 3 6 5 7= b

WL TR B, AR

HE B IARREABTN BEABETRE”, MR E VR F btk 7 23488 2 LA
FLEF HE R FAEGRRG KA S, AR XERENEARRES, RLB P E S
AL RAL BN R 2 BB KA QR ZIE, QESER G AR A A
P — R IR T AR R SAAN L M K AR IT 6 T R 8 S SRR RN E B AL, B
RIGAFE FRAR (ALK B 25 3 i A< 3 ms AR B H 2 & 95%), 6 & T B IR b ] 3K AR 3%, 69 A 00 &
B BT MR EORAR B KR B A8 TR R A AT TR, Ak R R &R R 69 52 R B R AR A H, —F
MBS MR AR XA, BRET PEAFAR REINH, e, BFFRAL ER A 8%
BLERERKELS THER, SOR A, L EMKD) P FHEA, ik R LG ZL—%, A
E AR ML ES 69 R AR

K AREIR; WAl al; MERALE AR ) R4

2025 4 3 H, S (AR
) FISC: “HE AR Y 2 o BL 4
B, O A RS E A
WA E K 7 A,
B 37 T 5 A 114 T BE TR ke A% F
KA —A= 7= — il i — N 4
BEAR R, A EERBTREIRF A K
GG . A 2024 4F, THE
R T RE B B e L, H b
e ik 356 GW., 345.8 GWh,
255 28Kk 65%. 93.5%", Ab T4 Xt

LHERESERFEER A TE
A L, I E 250061

LR AFEHBAFEE ITREK, F
250061

T FHA o

B 2010 4F, A [ 8 g IR 4
AR5 REA P RRSE 22T, WOGIRIT
PEil A . HURE T s B 4% | it
RE 45 1 2 A L R b 0 XA A 5
DRt 25 S 1], 26 ] Arbin,
i[5 Digatron, B HbF] AVL 55 [F
b E T R R ik
90% LA I, B % 2018 4R AT
75% . W] 5k Bl P R e
TUHEAR, S SR B ) 4 RS
RO, EEZERIILERT, b
FE R GRS RE 2R3 X
ARG H . AR B bR
KPR LR, To T %0 To s 14 il
1 B — R RS Pk

ARAER, IS — KA A [ s
T JEAE R . XA R RHE
SRR — IR RER, AR A
fHEMAshi ., Bar, HESSET
FRERE AR S & NTHA . H
55705 5 A 5 e XUk R, U BT RE
T4 AR A B i 0 BR L i 3 R ) B
s N YR Z M ERK

LU AR K 2738 R TR 2R e 42 il (4]
BAH 1988 4F R4 5 T rh [E BT RE A
FARWEFEZ 1R v ) —
HEHFREVR SR L7, FRE T ERK
863 114 . S Ak S 22 T E K
FOHIH . 4 37 4R, TEHHETR
RGP EIE | e AR B
R TRE N A5 J7 T U &

Wik H 3 2025-05—-13; #& 8l H 1: 2025-05-27

FEETH: B R A AR 25 4 % 51 & 8 R AU 100 (61527809); [H 2 & £ 0F & 11 %130 H (2022YFF0712700); L1 %< 45 & KB 8 A8 TR % B (ZFIH202301,

2024ZLGX04-1)

YERE A2 KO, BIRIFSE B3, BIFSE 0 1) SR RE R R G 4% i, HL T 44 spritstronger@sdu.edu.cn; Tk EE GRS TEH ), #UZ, P57 10 i BB IR R ge 4l . E 2Tl R G hk

i, B {EAA: 211 @sdu.edu.cn

SR sk, T30, BeMs, 25, i AE H bR E AR Wl HEshigr AE IR L [7]. B SR, 2025, 43(11): 16-21; doi:10.3981/j.issn.1000-7857.2025.05.00072

16

www.kjdb.org


mailto:spritstronger@sdu.edu.cn
mailto:211@sdu.edu.cn
https://doi.org/10.3981/j.issn.1000-7857.2025.05.00072
https://doi.org/10.3981/j.issn.1000-7857.2025.05.00072
https://doi.org/10.3981/j.issn.1000-7857.2025.05.00072
http://www.kjdb.org

Wil

B SR 2025,43(11)

GEPESRE: BB RE IR S
PRI IRAR R, FEHBTREIIF M 4%
il RLREFCR AR ] | A RE SR AE
EROHAR, BT LA
PAZZ IR AR . AR SR B A, T
SERTRETRARE I | FLRETR B R
ROM AT P MRS . 1L ZR R 38 g
U2 g 4 il AT A i it 5 BH D e
[/ =/ N E A 8 I 0 B
ZEHLM T LI DR A T
S A AR AW, S8R K
BHESCRE LR AL, B e PR RE
DGR I 90 42 1 2 4 . DR B L BE
JrE P A | R RETE R A L
TR T 23 o 0 3 S S A L
P, TTRE SN BN, SR
I, S e B BRI
Pk K A TE R DK

1 BEXER: A B
EI Py o 3

H Yt A R A BT AL ) R
Gt S0P SRR IR AL Y AZ O 4
AR, FEFMFTRE IR & Bk 8, $2T+
I Ha B o £ 45 T 2R AN AT
REGVERT . TE4N 2019 4E3# LR AL
RN A

W AE AR BRI SR A T R HE A O
o gk, AR RE R A4 B
Z, PR H T BT g B AR A, L
i 2 s 5 42 4 v AOR F AR A TR
ME, JB T RE IR AR i 5 AT
SRR B P NI RN
— B A, R R G S SRR
i FEAT i, HA B i i A
R, AR E R LR B,
2021 AFEAb UKL T H RE Rk TE
i RAETER IR, iR H, ER
N 2 PR R A s FLT
LSO, 175 R R BOR Ko
40, 2019 4 € & ¥ A F 8
McMicken fififig sl B4 . 2022 4F3
I B g A T R A A5, 145 H v
A YIFOC, XL fih B 4500
18 SR AN T S, 127l e 20
BE X i R 206 35 T i e Al R
(1 2R Ge M I, SRR RE R 4G
LAIBATIN LB

I Az “ T,
RIS . IR E R
BT HAT, — ERRAES AT
BRI R 28, HORG 2
HA1HKF BiEUE TR
S TR B . R AE BT RR IR
Al oo R, A0 S AT

XA PR A LA 3 A A3 3R
FL YL BT 50, 48 7R F T AR T AL
B, RIS R, REE
PRI L B, A RE ki
LA A RLEC 7, IR = PR fE
HL Il S A R e, DT R KA
FL VLA FIE 7R G048 4 B AT H At
HRASLRER . SR, R PR A B
ANTTI, AR B R K7
D3RS A 5 2R R T 2 i R
JileEL I, JE IR AR AR U L HLIR A
SRS, TR AR Ol T
ST ZEEIPMAR R o H I IR
i TAE RN 1 R .

o5 Z, Mk R A
R el R RS O, HOR
feft g dg” . S5 b, A
A 15 b B R A 1 G 5 Al
LRI, BRI SR A shi iR
HPERESEL, MR BE & L AR
il 3 RN AR LR 2= 5 S,
Wiy Sy FE L AE R B BT L LM
IO FH B PRAPR Tz N T
WA RN A7 K ARSI
MLAAE o 2025 4F Ho il i B 36
100 Z42.7C, Hiit 2035 4F 8k T
f¢7E " AR, Fa TS W

eV (R Jll [Roc )l [ RCy ) GIEBY H AL FE R AE FL - VR H
= Er | - : N 40 5 5
wfpz (SBL) (_ wmpifes ) BN ) il Rl Lo i
x| UnEEm ) C AR5 e 2 B S y
- BI3 itk IRBSWA L L] ™ | %
T T T e | 1T 111 8 C ) Beorica wca o
NS 10° 102 10" 10° 10! 10? 10° 104 s =" #
Vv hd
IS R I +RULH
| [ ki ﬁ» Heb @ﬂ:-“ R "Y1 LT
| o Eﬂ @1 RE TonE] s [@ens]
i i 1[ ‘ N .
iy il E}ffb i s0C sop SOH =
' {5 i ¥ ; .
BRI AR b PEAE S AL H RS I
BT R ARG 2 RS T A R
www.kjdb.org 17


http://www.kjdb.org

BHHSHR 2025,43(11)

Wl

S BRI 5 OBURR” R B H R R
oK, R FE S I A
SRR o HL I A B Y T RE 7R
AN 2 PR .

2 FARGUH: KThFE Rt
AR KBl ke Z B

2023 4, 23 S g fE
Ierp g BOIE R 28 = IR R 2R S st
SR EAT AR A 55 [
IR AR, ST+ A AR
I FHRRASE, SR 3 AR5
-5 XA AR A e R SE Atk
WFFE R[]y v ] gl ) 3
ARG & R i, KRBT 4
O3 KaEEGHE BRAC, R
173 AP B, SR, SEE
HASSEAA L, o e b A
Ao, Je R T B 2E RS i
ARG ) 25 v ity L e 0 3 S B
WP AN 220G, b TRk SR . 5
R R R v et A O B AR
BE AN R, mAFH F A0
A

21 ALk, hEFF G A
W & L Tt A R RS . B

EIVILR

18

Z 0, =AU ] F X
REZRELARAY B b 7 A A T 5
BRI 10 AF A 2B 20T
Al Ui AC PR | P b
AR, REE T RIIESL . B
UK B RESLAE . PR L, AL
I A RS A A0 2005 1 T RE T
o R AR oK, N AMY R
a8 A I B HOR . TR
e T A S A A T
THAAFAE AL

HEL T A AR R — S L R
IR AHAE B BE G RS, @
1 Ry A R YRS H PR ST
D, A AT ZORE B & ha
PR R R, T HL 2R e
MBI B R B AL o iR,
ARG S O, TS 2
AR BER G R, Hbh kv
LA fetEdl AT E R
HLALSE | B RE 22 B SE ,
N

PR K =425 AR S
PR R AR A1, DLARG TR
Yi g e Jmy, A2 REg X ™
SFWTER RN QIR AT BN, 57 fil 4e o
ks 2 BRI R ML R R 5%

FL P S A

K2 A R T e &

PRl B, 4 Sh BB A B S 56
FEPHGE W =k, 2015 4, £ H
AR R b 3 AT A — A R R A
SRBL2E IS T Bl RN £ I
“Bh U 2R A T S A BE A AL
ASCERATFR” , 5 40 A BATE [ B Lo
JetF il B [ AU
5 e 3 L b R R, SE T
Rt I P A A o PRI AR i
PSR P Y Kk, T E 45
B2 )G, B ER ARB R e 5
S E AR BB FH AR . 4ot
TR Y, KT RE) ) B A
REAR 25 (X A BIt ] 5 7 A ™ 4R
5 2022 47 Ji [5 o< 1 s A TR
“ILA A RS RR AR R
R B IR B 3, 2024 4
R LR AL R [ AR Bb2 dk 4
7 5L 2 e B AR AL, A BEFRAY
9 0.29%™,

DB 10 4F M RFELTOC, 1R
BT AR R FLAR AL FE Kb [
BT H b PRSHORS I g
AN — R AR R
A3 B RS T O O R
JEHV US55 BB AR T vk
15715 FL L BROULAL R 5 22 IR DY

R S s0n

www.kjdb.org


http://www.kjdb.org

Wil

B SR 2025,43(11)

TESCEX, B i v b A HROIR S | A
71 S5 P A S PR v B
Broe R, SC B B AL s & B T
R 58 e A e A58 Dl v U 5 PRk
FEHIEAR, $2 PR IR = ALk
PEAS S 54 7, BT R4
Jily kL, 7 PR T A 1 S [ V) g
HMERT, SCEURS BRI Ak
DA, BN 5 A0 A8 i <
R A BN w1 TR H I e
LA R WL BHOE IR A
FTNEIE S S NSS iFE (NS
SRR & . DB L AR
B B Ll A HE ) 45 T P
W] 2 5, W& T HL R 5 (1500
V). TR K (600 kW) 8T —1%
3y 7 b R BB 2 I A 2R )
Y N AR
b, TR T I S P24 B
FEAS A O B REFE bR O Al
Digatron, 3% [ Arbin, % i F
AVL %5 [F FR T4 b B ™ i, WA
IR . IRERT, SR ek
B [A]<3 ms. fE & A8 e 303 95%,
Bkt B = A, i HIRN T H
it YR RE S A A SR AR %5
ERTE AR RN E
e FEL T AR, 4 o T I B e il
DT A G il e o

AR A A E 30 24
(), I 2EE ., RS, I
12 0 FH T AUSASE AR . 428k %0
2 L T, B RE R Aif BE A ] A
300 R KA, 32450 H
S IAT M A T FIBE 2, IR AT
HEHRB%EEZRE T =
T R, A 22 T34 H H
BE 188 T, ABER{LH 0.9%0, 7%
AR 2023 4 B E Z R AR
R

www.kjdb.org

B ARSI T R 0 345 3
B 57 A5, 7 2 T r b
el AR T N B i R,
Sk ] R B R S St AR T
TR TR, AR, B IR
KA W =, oK E S
Y N T 37 5 A e i 2 90%
PLEEAFIAE 10%, 5810 T MK
A 1 ) [ W R ) 3 5 2

3 BESIW: At
S5k REN

BRI R, TEE T A R g i
(A= R IR B e e
fb. K%, ZoReik” 1 & B A
P WA REAL. (5B
S5 E RS, TR 5
B B AR SIRAT LA
By O I A R0
JEiE HRE R TR RESH AR,
A 2o X VA e R S 0 3K AR 1 SR
RN RIIZ S, & BRI
{8, P el e, Wb A T+,
PRI

PR, A G AR
REAL AR ARG, HAE AR HUH L
HL I S LR S8, ASRE BRI
IR S RES 8L, LR
A W, ik VAR,
il 249 FeL b B AR AT R
A HL IR RS 2 A A & 3k
P, B T 3T EE SR LA 1Y)
Z WA Re PR FAG T RE, @/
FEAIN T2 TR 2 > O ik, K
TN b BBV AR RO, AR
NS B0 e B 2 B DR A 2
B 7 2 ERHT RE TR U ZE Al e
ST o T AR R R AR, 1 AR PR
W 300 5, EHAER T %, H

TH L& R G H =, S 4
ST IR, R v F i ™
AR, BRAY B STVt F it A 45
Hl AR AR AR Z —

FL it I s T A 3R 1R X 5
TR =L & R, 48T
e ] I X AR 2K ] o
P XER, BT, HECE T
AEXF 52 A ) L Tt PR v AR 2R, 55
=I5 KA UES ARSI 2, 40
i E TR R AR A RS
J\BFFE T E e Tl S A
A 201 &, PREE T R AR 5C 7l
PR (g Rl 2 e . R Z AR iR e
B et e b AR B T AR U A ARG
DHLIE . 2019 4F, 2E 42 ki 7L
TOE BT I A S 1 P A
FrifE T/CPSS 1006 (HH 25 1 Hi, 1 455
MR R G H AR, A T %
TS

4 thE i B E it i
SHaeiRr- i Ra R

F L0 3 AR i 2D A T #E B
T T AR R A 4 Ml A AR B
G . — 7 T, T A H ™ e
FEAETT A, P T LAY
Bt (GGID G 1T, 2024 4 v [ £ 25
Tt A B 0T ) L KO
60%, 2 5 4Bk 90%; Al 5
G/ 32> A1 E 711 T e o S e D X
ETFHM T AR . X R
BB B IR 3 A SR AR e FL I RS,
R SN e IR I AR AR
JEY 5 — 7T, AR R
F HAbBTREIRE &, IR KA
T A AR S R A
Bk, R T 41 10 kV
FRE IR I M R A LR A S

19


http://www.kjdb.org

BHESR 2025,43(11)

Wl

MR-, S HOR B 6 | B
HEAS I FHAR AL 1T K F Tlk
RIGUEFEHL , HAT, (LR K AEHThE
U5 2 e 45 i 4% 0 & R AR TE BH L
HLR ., 80 O, R AR L T
SEAT M e S A Ml o8 Ty 52 IR SR A
1k, AVERFHIPERE EBRSTERDEIR
FEMES . R BT R fifHEE
il 5 2507 b, o FH A B 7 5 4 [
AR IX L, I K s A v b .
P 2B A T T U CHTRE TR
il AR S5R AT Y5
Th, 3 RRE ™ E N T R
WIZ1HK 68%. 65%. 64%, 43K T
RN 59%., 54%., 51%, Hh
JCAR I I 42 il 2 45 i B 428 T 2
HI PR IESE 8 AE AR —, T
e [ 38 BE T 42 i AR S Bt AR
KRN HT ST IZ N, A
TP T 1 ] D) R i T 42 A
71, HULRAERTEISMNE4N 2 1800
LR HLRE, 2t SRS
B, TSk e il 4k [E K
AW R T i i E B G A3 o

5 % Tk (References)

[1] The Washington Post. How China
dominates the world's renewable en-
ergy[EB/OL]. [2025-04-21]. https://
www.washingtonpost.com/climate-

solutions/2025/03/03/china-renew-

20

able-energy-green-world-leader/.

(2] A BRAEIH EIK W K e 5 1R 4141,
FAgmER DG, (2B
RETR & AR S 2025 ) R KA
Z5[EB/OL].  (2025-04-21)[2025—
04-21]. https://special.geidco.org.cn/
250421/index/template/cn.html.

[3] Wood Mackenzie. China leads global
renewables race with record-breaking
230 GW installations in 2023 [EB/OL].
[2023—11—08].  https://www.wood.m
ac.com/press-releases/china-leader-in-
renewables/.

[4] Jaguemont J, Bardé F. A critical
review of lithium—ion battery safety
testing and standards[J]. Applied
Thermal Engineering, 2023, 231:
121014.

[S]Liu H A, Li C, Hu X S, et al. Multi—
modal framework for battery state of
health evaluation using open—source
electric vehicle data[J]. Nature Com-
munications, 2025, 16(1): 1137.

[6] H [ {5 B 5 L T AR e hm
WEFE G, P E TR TR R
KM 5D B i 5 AAS A Ak
KRS HAFEM]. JE5T: B2 R
#t, 2025: 184—186.

(71 IR AR R &R 2 KA
IRB o G 22 DY 2X20244F JE 4R
[M]. BUIH = #7727 AL, 2025:
118-119.

[8] EJI, gkt 5K 5322, 45 B AL 1 &
R AL CBEEOAR N ST 5 R

). ARG 51, 2025, 53(6):
175-187.

(9] T3 M RGBT AT
FREGOAE[J]. Bl 47 T4, 2016, 34(7):
26-33.

[10] 57 R RE P4 R A e S BUBTRFAE.
FLRETR 5y RS B T
ARICH[G]. L5t By iR g,
2025: 116—-119.

[11] BBV iR . R S R
B 3R v sl s TR Z]. RER 4
POl R AR, 2021,

[12] Wood Mackenzie. Global solar PV
inverter and module-level power
electronics (MLPE) market share
2024[R/OL]. [2024-07-02]. https://
www.woodmac.com/reports/power-
markets-global-solar-pv-inverter-
and-module-level-power-electronics-
mlpe-market-share-2024-150291
511/.

[13] Wood Mackenzie. Global battery
energy storage system (BESS) inte-
grator rankings 2024[R/OL]. [2024—
08—01]. https://www.woodmac.com/
reports/power-markets-global-bat-
tery-energy-storage-system-bess-
integrator-rankings-2024-150297542.

[14] B RE IR H] AR 53 48 7 Lk e
WA R]. A6 &R AEA T L5
s, 2025,

[15] B, bR, 2Ry ki %
A IR ) RE 1 B — R T U v e
[7]. B 417, 2022, 4002): 1.

www.kjdb.org


https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://www.washingtonpost.com/climate-solutions/2025/03/03/china-renewable-energy-green-world-leader/
https://special.geidco.org.cn/250421/index/template/cn.html
https://special.geidco.org.cn/250421/index/template/cn.html
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://www.wood.mac.com/press-releases/china-leader-in-renewables/
https://doi.org/10.1016/j.applthermaleng.2023.121014
https://doi.org/10.1016/j.applthermaleng.2023.121014
https://doi.org/10.1038/s41467-025-56485-7
https://doi.org/10.1038/s41467-025-56485-7
https://doi.org/10.1038/s41467-025-56485-7
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-solar-pv-inverter-and-module-level-power-electronics-mlpe-market-share-2024-150291511/
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
https://www.woodmac.com/reports/power-markets-global-battery-energy-storage-system-bess-integrator-rankings-2024-150297542
http://www.kjdb.org

Wil FHE S 2025,43(11)

How can energy storage battery testing technology promote the new
energy industry

ZHANG Shuai', DING Wenlong', DUAN Bin', ZHANG Chenghui*

1. National-Local Joint Engineering Research Center of Control of New Energy and Effective Energy Conservation Systems, Jinan
250061, China
2. School of Control Science and Engineering, Shandong University, Jinan 250061, China

Abstract Scientific and technological innovation serve as the wellspring of human social progress and the cornerstone for the evolution
of China's renewable energy technology and equipment from weakness to a strong position of global leadership. Battery energy storage
functions as a "super stabilizer" for the secure renewable energy operation. Testing instruments, consequently, are the key national assets
across the entire lifecycle—including research and development, production, manufacturing, and deployment—of battery energy storage
and the wider renewable energy systems. This article presents a case study on battery testing technology and instruments to systematically
review the evolutionary path of China's battery testing instruments from import dependency to independent technological innovation.
Specifically, create an integrated testing methodology of "fast and accurate excitation—intelligent modeling and estimation" for
high—voltage batteries, which fills the gap in theoretical methods in the field of battery testing; Promote the localization of high—voltage
and high—power testing instruments as well as create many international top technical metrices, such as charge—discharge conversion time <
3 ms, Energy conversion efficiency 95%, which seizes the commanding heights of science and technology in the field of international
battery testing. Finally, this article analyzes the coordinated development relationship between the progress of battery testing technology
and China's renewable energy industry. It summarizes practical experiences and lessons learned through the independent development of
testing instruments: Chinese researchers defy international technological blockades, courageously undertake formidable tasks with resolve,
and adhere firmly to confidence in academia and development path. Through close alignment with key national strategies and market de-
mand, they overcome tough challenges, integrate industry, academia, and research, accelerate the deployment of innovative technologies
to the industrial front line, and achieve self—reliance and strength of battery energy storage testing instruments in science and technology.

Keywords renewable energy; battery energy storage; testing instrument; new power system
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