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Research on the Application and Optimization Path of Flywheel Energy Storage Technology in Power Grid Peak Regulation
Zhang Wu
Guoneng Shenwan Hefei Power Generation Co., Ltd

[ Abstract ] In the process of promoting the "dual carbon" strategy, new energy such as wind power and photovoltaics have been
integrated into the power grid on a large scale, but their unstable output characteristics have brought great challenges to
the peak shaving work of the power system. Flywheel energy storage, as a physical energy storage technology with high
response rate and ultra long cycle life, has demonstrated unique application potential in the field of power grid peak
shaving. This article takes the current development status of energy storage technology as the starting point, analyzes the
core operating mechanism and technical characteristics of flywheel energy storage, and combines practical application
cases that have been fuzzified to explore its implementation in power grid peak shaving scenarios. It focuses on key
technical areas such as hybrid energy storage collaborative optimization, control strategy upgrading, and full life cycle
cost control. The research results indicate that the collaborative operation of technologies such as flywheel energy
storage and electrochemical energy storage can effectively enhance the flexibility and stability of power grid peak
shaving, and reduce comprehensive operating expenses. In the future, it is necessary to further overcome the challenges
of materials and control technology, improve the market operation mechanism, and help it achieve large-scale
deployment in the new power system.

[ Key words ] flywheel energy storage; Peak shaving of power grid; Hybrid energy storage; Control strategy; optimized path

515 L1 RRARRERIAR LR
RECAAE R G0 TS Y T B IR e 1 e S A

A 2025 4F 10 H, FREKHAE LA . X EFRETR A
AR L DT, iK% 46.13%, [RHLISIRE 35.3%,
Tl R SRR AT . (AHREIR & FL 5 3% A SRS I 24,
FEAE R WSk | I h KO T TR 25 E A e, KRS M e
FMFHTE T L & L Asa] S0l H PR o PH 2R n e
fege iR Ak B e B A AR ., f ik
fifife B VS R, (R EPR IR B B | i S
KIS e S (] A, L 4 s A L DR TR0 R 1 L R
PR BTN Z 70T K

1 CERRERERORE DRI e I SC I 534

filf, BoOH AL AR T BEETERUR . Ash/ Bl
WL ) e iy B LS A ORI o FLas AT i vl 4%
e R RIAL TR AT S OB RIS Ty i RIS, S
HLF AR B Kl L ShHLIZ %, 45 Bl AR RS TE SR T
R ERS , R L BERE A N ShREHEATA70% 5 Pl IIHE A S e 1o
W S BB RE DL 0 AN ST, TRARTHE T ITUADIGH , 5 Sl S
S BRI T4 A LA €, REA ik 0 S RESS 0 L R i
EHLR, TS IR R ME R H 5

AT R A L RS b T BRI PIRES , ek
BRIEZFFAR 1 EESARHE ; Hzs A A RO/ 12 R Ty i I
FRIRERAAFE , T L ) DR Bt R e AR5 1o R R e AR

85



ACADEMIC
e

Modern Science and Technology Research IKXRIFE#AZ £ 5% 5 11 H 2025 &£

R T AR N RERAFAERAZ OB, Z2 R iR R AT 4R
BAEL, WURZ RO R R RS, AR T
HAHRERE .

1.2 RRREREBI AR OFE

R TGUHREROR , WAL AHAELE it I IR 55t rp L B
=R Ho—, WL R, FIAE 10-20 ZF0 K
SRR N, RE A T P-4 e o PR BT BE IR 805 | & (e el
VIR /RNy [ 2778 8 ol 131 MR T I RS R
WA, SRR T, AR 20
A, IR T AL RERE (TEFRE DT IR, F5dny 8-10
), ATARIERRIs e A s K=, SRR s, o
it (AL A RES T, A7 AR AR R I PR 85 75
AL, FrasrCBEIUAR RIS FRILZAL, "REehEREit B
PRI ING BT RIS TSR IR s AT

1.3 S5rL R R RS AT

FEL IO U AL F R P 07 1 D B | LRI 0 Ay 22
(B, PRERAL ) RGOS HURASRE o 2 AireR 0 T A 1
e P AAZ o XL . — ST RER ) T3 e sl ) 1 R PR U 25 67
22, BRI DL RE S R RER AR M 8l R K
Rz v S BLSASPE ARE DR - AR B
REAYBOAR R L REAS RS HEDTIRC L IRTTR - FLzg R 1y g
Jy AT PG REXTHTREIR RPN R 5, SRR eI T 5
AR A7 i -5 R D P ] R A i A 0002 5 AR, a e
KI5 5 M09 AL =R REAF EOR A BRI A, mTk—
A TRANHCRE B BT ABUR A AN AL, TR S 3 R Fe
XF KR R AN T I EAMER, R RE RS

LRBALRE.

2 RARRHRESAREHLF IR SCERI A2

2.1 Jy RAR AR IR

M7 AR A RE PRI AR S BT FH A L R I 1 0
Yyse, BILHTRE DA F sk JR] 20 R T 4 S ) 3R 0 P . R
B RER S LS T 30MW Sl sy KAS Ak 1T
H, RAESHETT GBI, UL 300kW, &
48 i fREZ B OMWh, %30 H &% KU (O Rb s 3, 3
I RECHERE RGN DU ST ERAE , A SR, K
JRCEE HE T B R BON £ 15% P 7E = 5% LI, AT T
R IR B R M o T H 2 A TR s, KR IBRE R G AE Y
VR EETA 100 J3 T O, Mol 320t 99% , ik 1 7
7RG K RE AR S R A S B T AT

A A R ATE TR R R B I G2 E AR i, &
FF R ER B GRETE 30 2080 LAN ) s, (A
ZREH R, HACHRERE S AR, MELL R
AF AR TR B VAT SR, EL ARG 0 A AR X 5 e, BRASE AR,
ZH—EH A,

86

2.2 IRATEREPR R

IRA i RE P R IR A=l ks A i RE S s AL # ik RE
K E RS AR A2 H, LB R AU EE 5 He m AUEEAY
PR, 2 i R R A T2 S T ] o fEE ) H
AR RE LG VE N AREEA G+ IR AR
e o, BB T SOMW/0.43MWh KB RER S 5
50MW/50MWh BEFREREREBE R Gt 150 H R AR BEIEHI R
SNSRI : 2 PR BT £ 0.2Hz B, K
BAGRE RGAE 10 ZFRPPUR SR, FK$H 90% LA - i) A s) 3]
WA S5 5 90 for i D RF SR 30 43P, #RAL KRR
RGJADNIBTT, ARHTREE TS5, SCA S IR e (1 To 4%
ez,

I HBT T2 L0k, 2358 mE e & 850 J1 T K
i, FL RS 2R 18%, LR REAEIRIRREUNE S T &
[ 3000 YL E 1000 AR, [HHEAERK 30%, 44 ar
JE AR AR 22% o iZAR B A% O M B AR T8 i B PR R 7R
A EA R RER A AR, [T S o 7 2R 325 I a0
fie ), BEARER B8 B A 3 B 2 B N i 2 on Ak R .

2.3 PRt PR PRI

A PR it — AL R IS N REE A RB R VR N e it
hRIA B , S5 6 AR . P 0] 67 g i 10 5 E ) 9]
FEFR, LBl anofietiie, igmsd T ETRTEEA
FORBYIR M fr it — R R G, Hoh CER ARV E A O 5
JG, BAE 20MW, FEAE 100MW GRS SoMW
PN . RGGE TR T 6 LR R AR R L T
HL R f 7 A BEIR S EEEE , shaAS b CER R AR R
W ARSI, FIADEIR S R W SRR AERE T ;
T U], TR RE P N A o), B RES
M7 FT PR IE) 2B S PR EE IR, SBIE L R0L AF L AiARRS VEDC A

ZA S T R SR B A S AR iR RE AP
W 15 B 15 P I e B SR PR RE MRS & i — 2T
TR, BEAR T R RAS . I E B R, REAE
IR EEEETE 40%, HraBIRTHARIE S 12%, N RECfERETE
52 ZF0 R S TR B PR AL TS

3 RERRARELARTEHL IR OISR

3.1 FEThurerERs T ikl AL

BATPERI LA ST REE B REVRIG SR SRR TE , %
O FpR eS8 A AR RE FT R 55 FL I B0 I8 S R HEDL I
IRl fre K BREEFEIE A TRERE - 248 KA R BE IR 22 R I 5
FERC AL R R A, X LR T Fe P S ) Sl e sl R
5t BRPRIGE A i B SO B TR FE T, AR A
A RFPE IR B Y 1 s AT R

— 5T, SN F O G A 22 A R RS, S i SN R AR
HLRI G | SR | AR AR AL, A a LR~ kXt i



ACADEMIC
e

Modern Science and Technology Research IKXRIFE#AZ £ 5% 5 11 H 2025 &£

Tar B SRS TR TN ( BUMARS BE RT3k 92% L) 1), KU
PRI T fap U147 (B S0 A e sl et B A Xol AN [ i i 3
Yy il 26 A 2 5 FE T DO R TR L
Bl RARAERE T B A, P R RD 2 o A P PR -4
mFZEi; ERATEIE TREMABUEI, SR TR R
W, 3EE AR T HL X H X R R s b o S — L, fAk R
RAEREARIZ TSR, VA R T L R TR
ARG L , A2 T R b B B BAFE . LI B
SR B R B TR SR, AR AR R I N HE R 0] 45
25 ZRPLIN, IBTTREFERRAR 12%-15%, TS HEEIRTH
20%L) L.

3.2 [ 2 iiE R

AL I S EL 22 JUARARRAE , T 5 3 fL 0 ) e
VRO | BT RER I b 25 R T ARG | Tl SR T i S AT R e S
AR, KR RE R TR AR . R | RpEHalT
A () T SR AFAE A 0 25 5 . T X R [ S A Rk,
JE IR RE R G I RO, BRI R T .

X IR L I H R SR04 7  | 137 s 6 A  Bh A v
FEREE (7: 00-9: 00) FIMGEEIE (18: 00-22: 00), U4
A 57 far 22 (E AR SRR [R50 o AL T ] 4R RS fERERY
JERT R AR, AR 2 RIS , KRB R
B8 HUEAE TR L 42 TH 2 100MW L) b, R Ak e 4
W 2, B DRAE IRV S AT A P PR MR R o B X AE
TR SEHh 77 B H N IR S 5, IR AR RT BE R ) B sh i
K FrHLI BEARXT B R B A IR E A A K RS A RE Y
FREHz T A], W R A AR ke, R R kAR
MIRERAFAAITS,  [RIEHRA 7 H T i BE R P B S AL
FERTREIR R Ty F i B A 2 R e, R TR O
BEXF Tl 0 fap e 3 AR 5, I3t S SRR
BEHLPESR . eI R ik CEehkRE A DL AT RE 1, SRH
TR R 5 R, SEENT T A ST S A SESE, [
ARG RCARTT, SR TR AL S e O T 00 T B 178
M

3.3 ZAEREBBIRIG U VA (AL

R BE RS AR I RE ) AR R R, T
e S HABMERE R AR (AndlkERE . BLHELAERE . R4
SRR ) IENFIR IR R, B A RER R PR T A,
PRI FL X AR 0% PRI B AR AR A O R T A R

B

PRIRIPE AR, SCBA R AE R LA 3o T w8k sl .

MO THUIRT , 2 T2 EREEOAR BRI I BE L 5
9 RECHERESENS PP RLIEH, ORI 5 53 6 A
BB TR PR 1T AT 55 5 SR RE HL A AT
KITHAEEST, ORGP IERIERR; UKERE . R
23 SUHREAF IR REDOR , ARHERS H | 15 A A 8]0 1% g
HPFRATSS o A TR, alse RS RER AR Y
Peg, WG R R G AT B A e it . R
BRI , M T HL 922 4 5 28 5 M U FUAR A B ] 9 RE A
PRS2 75 RS R R G AT TN | BRI Ly T | 25k AE
RGUBAPIRAS | PIEINASEZ T N E R B g AL 5
EXSAERER SR TTRL L TR BEA T B A . TR, LA
REVRE -6, SCBUN ZARRE R LR SCT i S 50— IR, o
PRI BE 184 RS HESRAT

4 Peik

A RS RERERORTE L PRI b L B R, B
AT = RAZ OB — AR EARTFAE A, S PERERRET
YERPRHIOUE 11, R 7 R s JEE P ) BORAT TR, )
2 TR PERESR TS AR e prifEik R i A4, H
i REAERETE TR 5 b Y BRI 1847 R B e TP Al
RRMARGE—, WAL —RighLkIAEE, ¥
W 55 LRI AS S 8], TRARHE BE A R A (ELYE LA TE 231K
B, BRI .

a5

REEHEREROR ST LR ROH R | RAGIR AR Ay . FRBEA
LIRSy N NN 275 o AR I E 9 36 1 1 R VAL
ERE . TR Bt B T [ A 50 I i — AR A 2 i = B2 S ek
A, IR fil B B DA DR e iy [ o 38 51 i i e e
1, WA ER AT ) o B R CRMAL | B
PERESETT b e din S AR Tl , Al A e T R A f RE IR I
MZREVERE S 2 TTE . AR RMEANI, SEBAREA R
S, HESh A HREROAR B I A A
TIRGE, I WK HAREEBA PRk

[IHERA, (B, . OBUk” 55 FRETE A & R4 &, 2024, 53 (02): 1-8.

RIER, #AUZE, AFR, FRIHUKERRRMP R BIRM I EER2E SHOR, 2022, 11 (12): 3865-3872.
[313C Bl K7 it L 1 g AR IR AT REZFIR D). & F AR, 2018, 39 (06): 487-492.

(416, SKPRSy, Tk, ST IO AERE R & S RECREREARIE RIS ] 0 ) S5 V5 RE TR, 2010, 26 (04): 21-24.

87



