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Abstract: [Introduction] With the increasing proportion of new energy power consumption, the development of energy systems with
coal-fired units coupled with dual energy storage technology has received wide attention. [Method] Based on a systematic analysis
method in terms of energy system composition, energy storage technology characteristics, applications, technical bottlenecks, etc., an
operational control strategy study was carried out for coal-fired units coupled with dual energy storage technology under wind power and
photovoltaic embedding to participate in power system peaking applications. [Result] It is found that a dual energy storage system
coupled with the coal-fired unit can effectively solve the operation stability, efficient energy utilization, and technology economic issues
of new energy systems through different structural compositions and optimization of operation strategies. However, this integration
system has not reached the stage of large-scale commercial application. [Conclusion] The promotion and application of dual energy
storage coupled with the coal-fired unit in new energy systems require continuous work on the strategic optimization of dual energy
storage technology and the development of energy storage technology itself.
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Fig. 1 Dual storage system composition under wind power embedding
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Fig. 2 Dual storage system composition under photovoltaic embedding
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Fig. 3 dual energy storage system composition under dual new energy embedding

1 3 (a) ORI AR fi BE -5k 2 Pl 25 AR 4
IR TR B i BE 2R R A VB MDIG AR I 0 iz FiL A i
k. RGEaT A& 2 fRe i & L ih XU AE
SEARIF I IR R AN RIS o 24 T L SR/ T HL U
SRR, a] AR RE B A AT AR AT, FoROR T R IR
Sl LR IS IR T A DT oK, S B AT, R
Pl ARE™, 1 3(b) i S 75 oK d BRI OBk
JRGHL) A R R BLAL G AL, 5 XU AR A i R 587
A B R BEA R A I, B A B0 L BE 1 e o e A
gk A U], B | i S AT AT, BEJR AT
FESRARE LT r ) EE RE s UL L e i RE G AT
ERA AL, A R E R BEAN LI T
SR, T R PR R T AN R B R R R,
HE— 2L 42 i 2R G R T MR R IR FH AR,

SHEAb, SR S AT i — e 5 S L Y R
B ROCHEER G A R G0, SR IR 98 i A 45 15
2% P A i LR AR TR R B A 2 T SR BE RS A R T
A il BE R Gl 75 i, AF AR AR T 22.89%, 2
T RGMATE . SR SR T —Fh s dL A
REFIAA P KUOE B REIR & FL ) R GE, X R G AL
P T R CR, P fE AL B (LCOE)
121.53 J£I6/MWh [% = 107.75 F2I0/MWh, B A 8 4f
A2

2 fEEERSGIEHIIELE

FIAT, 3 7 REBOR, FL 15 2 Rt H BE, G472
filf B, B A, UK ARRE, g2 URERE, "CAthE
AE LB Uk RE S5 BOAR BRI A A0 AR Ak 75 T 247
37 R ARG R, 7T
15 o RE R T ik RE AN D) R BLGEAE, REIR T AEREHOR
FRE R, RN TR iR AR, SR e

RIGERE QN FB AR RE . TIKE RESE; DR AU REROR L
i, 2 T R s DR A g 5, SRl )R
RIfERE U A BERE . CRCAARESE . HERE RS
JE LB, RT3 O e HE LR T e 7 4R = AL A B
TH AR FGER B RE F1, Basi i I Al RS e P o

BL TR 1 LA 3 55, AR 4300 LA RE A A
it RE A FN B ZE A e HOR B9 AR A REIE 20, RIE
FL, b A5 FIE R 20 PR 25 8 D B8], 3 oo 4% T A 0 B 6
RER RS SRR ) RGP — . eAh,
TR — R 1) T L A B Y e B A B AR R TE 2K,
TEAT B 5 5 X H T e 1 45 2 4 A
21 EHEit

& L ELA AR T XU sl | )R N A R A
e a5, HEAE H P ST 328 A BsE 32 AR b R A 4 o B
R HL D R R R %, 7 R IR BT, R4 A L 1)
Fr R AL B, R B “HIWEIEA” BVE R . B R AR
REVR R G0 h S AGB A T8 4 an k] 4 firs =Y, Hdh
FEL IO SEZ o g 6 (g U 2R 40 S B 1 D1 38 2 P s
JY S bR HL B0 N oo M REVR R G0 SE PR H D 2%
KT F P 9 552 B e, B g L H St A FIR S SOC 1%
T PR SOCy o I, 3 HLM AT FEHL; 2 REIR RG0S
B s Dy 3R/ NF FH P 0 SE B L B fef H SOC s 18 T 1
B SOCy i B, 35 MU HEA T 1 HE R 2R 48 52 Prff
) BRAE T P 1 S B L 7 fep HL B LB AY SOC s 4b
TIEH T EI, & A TAE,
22 BRER

A — PR E HE R AR, A E
MEIFF A . DI 2389 B8 v« 7o 00 F, R PRS0
FALE, DU 25 8 A AR 0 B — I R AU B 5
il 12 5 55 fig B AU A RE T IO AR B L B X 4y, AT
Z K 4,



66 R RETR A I

9%

)4

(o e

SOC>S0C

]

. min

L s | | Ehime
SOC| Pyt IE k7 SOC<SOC; m
L
i A
ik sEH SOCy 1P|
|

4 EtfiEseiTIZEE
Fig. 4 Operation logic diagram of battery

Z I LIRS it BE B2 AR 73 o RE 1 R A D AR R, 2 L
Je: A g E Tt 700 it RE18C i 30 3 FH T X0 v ) Y
A TR IR B 5t o 5 (A D D R R
filf BE A SE | A | R R R AT R, DU 4 i A

Ffimo LI, DU FE BT R A i BE K 58 3% 50 43 7oK
> IR )e

HLIDBE, 48 5 R MRS v, 2K L T A
AT, g i 8 55 T SRR A BE 44 0 A4 BUIR & if B, il
i P o R T SRR R AL R . — B
FEL il IR 2% H 25 4 20 B 1A TR 5 i T 2R 4 0 4 i 3
A s,

S0C;>SOCs

1, min

B

A

B AR TR
SOCygl Pyl (el

v v Y
ST || e W
SOCs| Pyt g1k 1511 FEH Py -
N e P
LR b
fFik e SOC:1Psy; |

kT
AR e
v v
[EE GRS FEH
(1) SOCy 1Pyl

E 5 ERitSBREFHMKESHERGEITIZEER

Fig. 5 Operation logic diagram of hybrid energy storage system composed by battery and supercapacitor



5 3 1 FAES, A FTREIR AR GE b UUE RERE S WAL AL B LI SR AF 5 67

2.3 fEH RIS AL SR R T ORI, Z2 4% 0 BB A T

AR BA MR | AR AR KAFIAR,  BARE, LA SRR A I, SR PR RS P —
FERL S S, Tl FWEG R 2. B RE an R AR B S LA AT AN B A AL A
PR E SR R IC A IS AT P 6" FoR, R, SRS AT A e B A A A AR

72y &
EIE T

»
>

fife i A E | | it
il PR || kAR
Ol Open? r'y
Q ‘ b1 e ol
L Sy i
e 122 || fili fitt A
FhITHCH Ot T Ol

L

6 fMARBEEITIERE
Fig. 6 Operation logic diagram of thermal energy storage device
WA 1) Fros, fiff A B AT DL 5 3 i R 8 )
PRSI IR R Se i, BT . e, T4 3 BENIER S IUEEE REBI R AR
4 FEL T R D e B P e S I I (R e RS, e mT e

FEL 90 45 46 I 1 D AL B T ST T A U REPBLAT 2 XU AE AR SUI MR DL ANk 1
BB, Al T RN 5 B A B

xR 1 BRIENABRSWiEEE REH N AER

Tab. 1 Application comparison of dual storage type systems

T RAENAAR AR RERAAR  MAERGuE s A R AT S5 30k
L
CSHTHIK 200 MW figh 131 MW £ BRI W75 R A A b [15]
it 5 MW
_ oomw  REEE - 300MW e b REHEI TR [34]
LT i RE 50 MW
VPN
% pomw  CEBIEASMW e RSB [35)
R 22 MW
A fhal
_ ooMmw  rorne 6 MW BOMESHILA  IRRRNRE ERAMRNSARE 6
E s 15 MW
iy S
AN woMw e 1LSMW RoA R R B 371

AL 28.4 MW

FUAT, FERTRE IR A T, B LR S BRI R G PiafT)a, &4k ddl,
RUERE R GL S 5 P e (i SR I b Toss B B, i I w] L i 0 P AR 4 T 1A R S 35 A SR AN (L,



68 R RETR A I

9%

BN EE T 58 K R HLAL A IB A7 R0, IR AR ;
/N e g 7 Xof FL ) 2R G A Y s 5 Ik HET i
PEHT L E 7 2R G0 A A 7 9k T [ PAY 0 04 20O 5 A
SEEIL RAEE R 1 AT LUR B, R B R A A
HLLLTE BT RE IR R G2 1Y 47 SR 45 2 520 L AL it
AT DA R — TR BoR 22 Rk IR L, {8 i T RE
F G U U B 6 PR A i S 1 K5 B AR R
(] g 55 )BT 55014 g AR TR, A7 8% 2 il 24 FE R
AEER M A IO P B T2 DR 9 5 I ) 5 e AR R AR,

SRR 5 XU BE R GEC A 2 TR G
FH, B R MU Rl A s A7 1R AR BEBOAR B 2
KPRA A, X T XU RE R GE AR s 17 R M A Bl
FARACTA BE | i A 72 1t 50 B S A Ak L Zh R 23 L 25 [7)
R AT R AR R ZMDIFETT 0. AN, fRREB AR A &
19 K Ji% S WAL ) i i 22, 0 AR B0 T i | 2 ()i
JRAS [ Ji A AR A ek LA R [ i ] 30 ) T LF- s ] 2
JIvA & M AR BE A A SN o B DR S [ AL, n]
DA o Y B R e 1), AR Vi A, ST AL AR
PR A R AR B 55, SR 5 | AR Wit 25, A 2t
T AT R

4 Zig

P XUE BEB AR S AL L 2 58 BE IR .
FRGEH IS BT RE IR M YA 20T N2 — o A
MARGEEEH | R G TR | AREBOR A2 5 | T
HRE5F I A 240 17 AU BERE A R IE DL R GAEA
J1 L AR B ARG B AR A BURT BE IR R &2
Hh R R SRS A3 0, At T U BE B AR S AR AIL
HZ5F eI ) R G I — LR, IR X
C /s 0/ AL R & U RE R e B B DL T
P B, 2 IR DR A Bl A 17, v 5 Ik ] 5
AR
(11 VETH), B0, smE e, . L OTRRIR f ) RGN R SRALIE

Pl Kt 5k 1. v 7, 2018, 51(1): 29-35+50. DOL: 10.
11930/.is5n.1004-9649.201711248.

WANG N B, MA M, QIANG T B, et al. High-penetration new
energy power system development: challenges, opportunities and
countermeasures [J]. Electric Power, 2018, 51(1): 29-35+50.

DOT: 10.11930/1.issn.1004-9649.201711248.
(2] WL, SRR, Bk Rk A ELAR T F I 0 ATl AR A J B

(5]

(7]

(8]

IR R (1], FREE R4, 2021, 49(Supp.2): 9-14. DOL: 10.
14026/j.cnki.0253-9705.2021.22.001.

YANG F, ZHANG J J. The status and prospect of low-carbon
development of electric power industry in China under carbon
peak and carbon neutrality targets [J]. Environmental Protection,
2021, 49(Supp.2): 9-14. DOL: 10.14026/j.cnki.0253-9705.2021.
72.001.

TRIERE. it =107 BrRe IR R AR . SR A E
BT (D] R, 2018, 51(1): 1-9. DOL: 10.
11930/j.issn.1004-9649.201711237.

ZHANG Z L. Research on situation and countermeasures of new
energy integration in the 13th Five-Year Plan period and its multi-
scenario simulation [J]. Electric Power, 2018, 51(1): 1-9. DOI:
10.11930/.issn.1004-9649.201711237.

Ea A RARBEPGRI ™ R R IURAEE [1]. e
1R Z= 224 (A SR EHR), 2019, 46(6): 90-98. DOL: 10.3969/;.
ISSN.1007-2691.2019.06.12.

WANG J X. Research status and outlook of large coal-fired
cogeneration system [J]. Journal of North China Electric Power
University (Natural Science Edition), 2019, 46(6): 90-98. DOI:
10.3969/j.ISSN.1007-2691.2019.06.12.

SRAFEE, WIARRR, JE T k. BT TR P B A e D Y
FRIHPTHEERE [J]. fJ) RS A, 2018, 42(19): 50-56.
DOI: 10.7500/AEPS20180130009.

GUO F H, HU L X, ZHOU S Y. Dispatching model of wind
power accommodation based on heat storage electric boiler for
peak-load regulation in secondary heat supply network [J].
Automation of Electric Power Systems, 2018, 42(19): 50-56.
DOI: 10.7500/AEPS20180130009.

fAARET, 25 3CHE. "CRR AR REAT B K AL — A R O LA
Hr (7], fi RERL2% 5 8 A, 2021, 10(5): 1679-1686. DOL: 10.
19799/j.cnki.2095-4239.2021.0283.

HE L X, LI W Y. Simulation of the primary frequency
modulation process of thermal power units with the auxiliary of
flywheel energy storage [J]. Energy Storage Science and
Technology, 2021, 10(5): 1679-1686. DOIL: 10.19799/j.cnki.
2095-4239.2021.0283.

SRARME, PR SOME, 1148, 45 il BETR N 3 55 T Je S )
ML), RO REIREE X, 2019, 6(3): 1-5. DOI: 10.16516/j.gedi.
issn2095-8676.2019.03.001.

ZHANG D H, XU W H, MEN K, et al. Energy storage
technology  application scenarios and key issues of
development [J]. Southern Energy Construction, 2019, 6(3): 1-5.
DOI: 10.16516/j.gedi.issn2095-8676.2019.03.001.

FERAR, S0, AN, 45, JLF it P ia 4 AL 3 R VR i Ak
RERR IR AL HLRIAEAY [J]. [ 7, 2021, 54(7): 18-26. DOL:
10.11930/.issn.1004-9649.202009017.

REN D W, JIN C, HOU J M, et al. A planning model for new

energy allocation storage to replace thermal power based on time-


https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.11930/j.issn.1004-9649.202009017
https://doi.org/10.11930/j.issn.1004-9649.202009017
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.11930/j.issn.1004-9649.201711248
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.14026/j.cnki.0253-9705.2021.z2.001
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.11930/j.issn.1004-9649.201711237
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.3969/j.ISSN.1007-2691.2019.06.12
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.7500/AEPS20180130009
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.19799/j.cnki.2095-4239.2021.0283
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.16516/j.gedi.issn2095-8676.2019.03.001
https://doi.org/10.11930/j.issn.1004-9649.202009017
https://doi.org/10.11930/j.issn.1004-9649.202009017

530

FAES, A FTREIR AR GE b UUE RERE S WAL AL B LI SR AF 5 69

[9]

[12]

[15]

series operation simulation [J]. Electric Power, 2021, 54(7): 18-
26. DOI: 10.11930/j.issn.1004-9649.202009017.

Sy, A5, AR, S5 T & UHTAR Y bk e R G 0L
FEAE R APERR ST (). fL) RGeS 4500, 2017, 45(22):
70-77. DOL: 10.7667/PSPC161724.

MA H M, LI B, LI J L, et al. Research on the embeddedness of
the characteristic quantity of the working condition of battery
energy storage system for economic evaluation [J]. Power
System Protection and Control, 2017, 45(22): 70-77. DOI: 10.
7667/PSPC161724.

LI'Y H, WANG J X, GU C J, et al. Investment optimization of

grid-scale energy storage for supporting different wind power

utilization levels [J]. Journal of Modern Power Systems and

Clean Energy, 2019, 7(6): 1721-1734. DOI: 10.1007/s40565-

019-0530-9.

BRAT, EHIR, Eil =, 5. T ER MMM G A

RGUHAENCE RN (1], KBIREAHR, 2020, 41(8): 67-78.

LI X Z, WANG W Q, WANG H Y, et al. Energy storage

allocation strategy of wind-solar-storage combined system based

on robust optimization [J]. Journal of Solar Energy, 2020,

41(8): 67-78.

X FhE. REE-FE IR A AR R GRS (D] Jbat:

AEJLH F1 KL ED), 2021. DOT: 10.27140/d.cnki.ghbbu.2021.

001388.

LIU Y C. Research on frequency modulation characteristics of

flywheel-battery hybrid energy storage system [D]. Beijing:

North China Electric Power University (Beijing), 2021. DOIL: 10.

27140/d.cnki.ghbbu. 2021.001388.

W g, KA, Wi, & a0 R 2 B TR

bR i S [T0. b [ HUPL TR 2441, 2019, 39(8): 2213-
2220. DOI: 10.13334/j.0258-8013.pcsee. 182342.
YANG Z L, SONG Z H, PAN J, et al. Multi-operation mode
coordination control strategy for distributed PV/energy storage
system [J]. Chinese Journal of Electrical Engineering, 2019,
39(8):2213-2220. DOI: 10.13334/j.0258-8013.pcsee. 182342.
THAE [R]. v A BE BIM AT v R B 94 5 AU 18 4 7 o 5 e A
ft [D]. Fhk: KL Ik, 2018.
XING Z T. Operational control and configuration optimization
of battery energy storage coordinating with electric heating to
consume wind curtailment [D]. Jilin: Northeast Electric Power
University, 2018.

R, NBET, BRI, S PRI TH N RO R L TR A R
AGATHLRELE D], R, 2020, 44(12): 4547-4557.
DOI: 10.13335/5.1000-3673.pst.2020.0185a.

LIJH, FUY N, LI C P, et al. Economic optimal configuration
of hybrid energy storage system for improving wind power
consumption [J]. Power System Technology, 2020, 44(12):
4547-4557. DOI: 10.13335/.1000-3673.pst.2020.0185a.

A3 53 4 i KU T N B Pl TR ik AR R e AL T 5 L

[17]

[18]

[19]

[20]

[21]

[22]

[23]

B (D). Ak AL H K2, 2020. DOT: 10.27008/d.cnki.
gdbdc.2020.000187.

FU Y N. Optimal method of control and configuration for
thermo/electric hybrid energy storage system to improving wind
power integration [D]. Jilin: Northeast Electric Power
University, 2020. DOI: 10.27008/d.cnki.gdbdc. 2020. 000187.
R, BB, SRR, 5. B RIE N PR SRR R S
HeAbsEZs oy [0, A ks, 2020, 41(12): 16-24. DOL: 10.
12204/j.i3sn.1000-7229.2020.12.002.

ZHU B Q, QIAN W T, ZHANG J, et al. Optimal capacity
setting method of electric-thermal hybrid energy storage system
considering wind power consumption [J]. Power Construction,
2020, 41(12): 16-24. DOI: 10.12204/j.issn.1000-7229.2020.12.
002.

PR, R, T, 5 T LIRS AR X TH NI
RGBT (1], AR HOR, 2020, 41(5): 53-59+
62. DOI: 10.3969/j.issn.1004-7913.2020.05.014.

LI M C, YANG J Y, HAN Z J, et al. Study on low-carbon
economic dispatching model for wind power accommodation
with electrothermal hybrid energy storage [J]. Northeast
Electric Power Technology, 2020, 41(5): 53-59+62. DOL: 10.
3969/j.issn.1004-7913.2020.05.014.

W, 25, BOMORE, S5, T 1) FXUIH 94 B AR RE- B L
DAk (). L), 2020, 53(12): 127-135. DOL: 10.
11930/j.issn.1004-9649.202002130.

YANG Y L, LI P, HUANG Y H, et al. A hierarchical and
coordinated optimization method of electric energy storage and
thermoelectric abandoned  wind
consumption [J]. Electric Power, 2020, 53(12): 127-135. DOI:
10.11930/.issn.1004-9649.202002130.

WANG H C, YIN W S, ABDOLLAHI E. , et al. Modelling and

power  for power

optimization of CHP based district heating system with
renewable energy production and energy storage [J]. Applied
energy, 2015, 159(Dec.1): 401-421. DOI: 10.1016/j.apenergy.
2015.09.020.

KASTURI K. , NAYAK C. K., PATNAIK S., et al Strategic
integration of photovoltaic, battery energy storage & amp;
switchable capacitor for multi-objective optimization of low
voltage electricity grid: assessing grid benefits [J]. Renewable
Energy Focus, 2022(prepublish). DOIL: 10.1016/j.ref.2022.02.
006.

LI P, HU Q Y, SUN Y, et al. Thermodynamic and economic
performance analysis of heat and power cogeneration system
based on advanced adiabatic compressed air energy storage
coupled with solar auxiliary heat [J]. Journal of Energy Storage,
2021, 42: 103089. DOI: 10.1016/j.est.2021.103089.

B, SL A BV DA IS AT BRI R HORAFSE (D], A
TR N 52 Tl K2, 2021, DOL: 10.27225/d.cnki.gnmgu.
2021.000462.


https://doi.org/10.11930/j.issn.1004-9649.202009017
https://doi.org/10.11930/j.issn.1004-9649.202009017
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.1007/s40565-019-0530-9
https://doi.org/10.1007/s40565-019-0530-9
https://doi.org/10.1007/s40565-019-0530-9
https://doi.org/10.1007/s40565-019-0530-9
10.27140/d.cnki.ghbbu.2021.001388
10.27140/d.cnki.ghbbu.2021.001388
10.27140/d.cnki.ghbbu. 2021.001388
10.27140/d.cnki.ghbbu. 2021.001388
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
10.27008/d.cnki.gdbdc.2020.000187
10.27008/d.cnki.gdbdc.2020.000187
10.27008/d.cnki.gdbdc. 2020. 000187
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.est.2021.103089
https://doi.org/10.1016/j.est.2021.103089
10.27225/d.cnki.gnmgu.2021.000462
10.27225/d.cnki.gnmgu.2021.000462
https://doi.org/10.11930/j.issn.1004-9649.202009017
https://doi.org/10.11930/j.issn.1004-9649.202009017
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.7667/PSPC161724
https://doi.org/10.1007/s40565-019-0530-9
https://doi.org/10.1007/s40565-019-0530-9
https://doi.org/10.1007/s40565-019-0530-9
https://doi.org/10.1007/s40565-019-0530-9
10.27140/d.cnki.ghbbu.2021.001388
10.27140/d.cnki.ghbbu.2021.001388
10.27140/d.cnki.ghbbu. 2021.001388
10.27140/d.cnki.ghbbu. 2021.001388
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13334/j.0258-8013.pcsee.182342
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
https://doi.org/10.13335/j.1000-3673.pst.2020.0185a
10.27008/d.cnki.gdbdc.2020.000187
10.27008/d.cnki.gdbdc.2020.000187
10.27008/d.cnki.gdbdc. 2020. 000187
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.12204/j.issn.1000-7229.2020.12.002
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.3969/j.issn.1004-7913.2020.05.014
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.11930/j.issn.1004-9649.202002130
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.apenergy.2015.09.020
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.ref.2022.02.006
https://doi.org/10.1016/j.est.2021.103089
https://doi.org/10.1016/j.est.2021.103089
10.27225/d.cnki.gnmgu.2021.000462
10.27225/d.cnki.gnmgu.2021.000462

70

7 RETR A B

9%

[24]

[26]

[27]

[29]

[30]

HU J D. Research on operation coordination control technology
of photovoltaic and storage DC microgrid [D]. Hohhot: Inner
Mongolia University of Technology, 2021. DOI: 10.27225/d.
cnki.gnmgu.2021. 000462.

TrsEle, sRIGESE, FNBLAR, 45, - B L A SR A R RE R 4L
WseHtE 1], ffhERE S HOR, 2022, 11(1): 98-106. DOL 10.
19799/j.cnki.2095-4239.2021.0229.

QIAO L B, ZHANG X H, SUN X Z, et al. Research progress of
hybrid energy
Energy Storage Science and Technology, 2022, 11(1): 98-106.
DOI: 10.19799/j.cnki.2095-4239.2021.0229.

Wi . TR A i B AE KU AR Ko R 48 P i 28 O AL B
5% [D]. 4H7T: VL7 K%, 2021. DOI: 10.27170/d.cnki.gjsuu.
2021.001832.

battery-supercapacitor storage system [J].

YAO H T. Capacity optimization of hybrid energy storage in
wind solar hybrid power generation system [D]. Zhenjiang:
Jiangsu University, 2021. DOI: 10.27170/d.cnki.gjsuu.2021.
001832.

SEHMS, AR, FET IR G BRI OGRS K RGBT
g% [J1. W HAE WA, 2022(3): 47-51. DOT: 10.3969/j.issn.
1009-3230.2022.03.014.

WU R P, ZHANG C X. Research on optimization of wind-solar-
storage hybrid generation systems based on hybrid energy
storage [J]. Applied Energy Technology, 2022(3): 47-51. DOI:
10.3969/.issn.1009-3230.2022.03.014.

GUO S, HE Y, PEI H, et al. The multi-objective capacity
optimization of wind-photovoltaic-thermal energy storage
hybrid power system with electric heater [J]. Solar Energy,
2020, 195: 138-149. DOI: 10.1016/j.solener.2019.11.063.

FRBE, VEINEL, IREA, 55, Bk 0 | SRR R A RER AT
FEHE RS R i (], P ERL 2 BB T, 2022, 37(4): 529-
540. DOI: 10.16418/j.issn.1000-3045.20220311001.

ZHENG Q, JIANG L X, XU Y J, et al. Research progress and
development suggestions on energy storage technology in the
context of carbon peaking and carbon neutrality [J]. Journal of
the Chinese Academy of Sciences, 2022, 37(4): 529-540. DOI:
10.16418/.issn.1000-3045.20220311001.

XSS, WHBOR - S a AL, WReH . FET RO R 7 il &R
BekRe s ITSOCH T (1], BURHLTHIR, 2020, 43(24):
135-139. DOI: 10.16652/j.issn.1004-373x.2020.24.034.

LIU S C, PAZILAI M, GE Z J. Fuzzy control-based SOC
equalization method for battery system energy storage unit [J].
Modern Electronics Technology, 2020, 43(24): 135-139. DOI:
10.16652/.issn.1004-373x.2020.24.034.

SR, A, 28, 45 M T E HL AR AE AY X6 DC-DCE
HedR iy (). A7 2500, 2018, 41(2): 329-332. DOI: 10.
3969/j.issn.1005-9490.2018.02.010.

SHI Y S, WANG X L, LI N, et al. Implementation of a
bidirectional DC-DC converter for battery energy storage [J].

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Electronic Devices, 2018, 41(2): 329-332. DOI: 10.3969/j.issn.
1005-9490.2018.02.010.

Wi, 2500, T30, 45, 202 14 h EARRERR T R (1]
it fERE# 5 H R, 2022, 11(3): 1052-1076. DOL: 10.19799/j.
cnki.2095-4239.2022.0105.

CHEN H S, LI H, MA W T, et al. Research progress of energy
storage technology in China in 2021 [J]. Energy Storage
Science and Technology, 2022, 11(3): 1052-1076. DOI: 10.
19799/j.cnki.2095-4239.2022.0105.

KA, TR B, 2K, 2. S s IR RGURHL A S IB AT
Hemg o3 HT [, fERERL 2 5 HOAR, 2019, 8(1): 83-91. DO 10.
12028/j.issn.2095-4239.2018.0190.

ZHANG J, XU Y J, LI B, et al. Analysis of installed capacity
and operation strategy of distributed cogeneration system [J].
Energy Storage Science and Technology, 2019, 8(1): 83-91.
DOI: 10.12028/j.issn.2095-4239.2018.0190.

JABE, 24, 2RI, 45 BRI R - W PR R S BRI AT
BERES ZRGTERE Ty 00T (0], RN, 2022, 28(3): 159-
172. DOIL: 10.13226/j.issn.1006-6772.CC22010501.

ZHOU K, LI Y L, LI M H, et al. Research progress of coal-fired
power generation-physical thermal storage coupling technology
and analysis of system peaking capacity [J]. Clean Coal
Technology, 2022, 28(3): 159-172. DOL: 10.13226/j.issn.1006-
6772.CC22010501.

SRR, ML, BLEN, 55, ZET BRSS9 S OB IR A
Rt afure i Be (11, i R4 H 31k, 2019, 43(3):
76-82+154. DOI: 10.7500/AEPS20180113002.

CHE Q H, WU Y W, ZHU Z G, et al. Optimal dispatching of
composite energy storage with large-scale photovoltaic power
generation system based on carbon trading [J]. Power System
Automation, 2019, 43(3): 76-82+154. DOIL:  10.7500/
AEPS20180113002.

Proerd, R, AT, 45 JIR-A MR DA% i — kR A
HSEmAEE (0], IR 4R, 2022, 49(3): 14-19. DOL: 10.
3969/j.issn.1007-9904.2022.03.003.

WUHN, LI H D, LI C W, et al. Research on primary frequency
control strategy of nuclear power generation with hybrid energy
storage assistance [J]. Shandong Power Technology, 2022,
49(3): 14-19. DOL: 10.3969/j.issn.1007-9904.2022.03.003.

R RS, QT HERED, &5 B HIOLIL T IR S IHRE R 4L
DA REDLAL R AR O BT 0], R RERL = S UK 1-12.
DOI: 10.19799/j.cnki.2095-4239.2021.0664.

HAN J M, XUE F Y, LIANG S Y, et al. Simulation study of
hybrid energy storage system assisted coal-fired unit frequency
regulation under fuzzy control optimization [J].
Storage Technology: 1-12. DOI:
10.19799/j.cnki.2095-4239.2021.0664.

WSO, HA. T R 50 R 3R A A A R A A R R S A L
BOr Bl E T HWESE [JOL]. e Rl % 5 H AR 1-13.

Energy

Science and


10.27225/d.cnki.gnmgu.2021. 000462
10.27225/d.cnki.gnmgu.2021. 000462
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
10.27170/d.cnki.gjsuu.2021.001832
10.27170/d.cnki.gjsuu.2021.001832
10.27170/d.cnki.gjsuu.2021.001832
10.27170/d.cnki.gjsuu.2021.001832
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.1016/j.solener.2019.11.063
https://doi.org/10.1016/j.solener.2019.11.063
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
10.27225/d.cnki.gnmgu.2021. 000462
10.27225/d.cnki.gnmgu.2021. 000462
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
https://doi.org/10.19799/j.cnki.2095-4239.2021.0229
10.27170/d.cnki.gjsuu.2021.001832
10.27170/d.cnki.gjsuu.2021.001832
10.27170/d.cnki.gjsuu.2021.001832
10.27170/d.cnki.gjsuu.2021.001832
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.3969/j.issn.1009-3230.2022.03.014
https://doi.org/10.1016/j.solener.2019.11.063
https://doi.org/10.1016/j.solener.2019.11.063
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16418/j.issn.1000-3045.20220311001
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.16652/j.issn.1004-373x.2020.24.034
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.3969/j.issn.1005-9490.2018.02.010
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.19799/j.cnki.2095-4239.2022.0105
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.12028/j.issn.2095-4239.2018.0190
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.13226/j.issn.1006-6772.CC22010501
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.7500/AEPS20180113002
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003
https://doi.org/10.3969/j.issn.1007-9904.2022.03.003

530

MAESE, e PREIRRG R AERE &

RHERILLEL A 157 P SR s B 5 71

(2022-04-08) [2022-07-30]. DOI: 10.19799/j.cnki.2095-4239.
2022.0065.

https://esst.cip.com.cn/CN/Y2022/V/I/1.

YANG W Q, CHANG B. Capacity allocation methods and
allocation tools for generation-side hybrid energy storage
systems with multiple influencing factors [J]. Energy Storage
Science and Technology: 1-13. (2022-04-08) [2022-07-30].
DOLI: 10.19799/j.¢nki.2095-4239.2022.0065.
https://esst.cip.com.cn/CN/Y2022/V/I/1.

CHENH S, LIU C, XU Y J, et al. The strategic position and role
of energy storage under the goal of carbon peak and carbon
neutrality [J]. Energy Storage Science and Technology, 2021,
10(5): 1477-1485. DOIL: 10.19799/.cnki.2095-4239.2021.0389.

EEE N

BRI GE—EH)
2002-, H, WL E N, ABHEEE, EZMNS

(38] DING J, XU Y J, CHEN H S, et al. Value and economic S TR it 5E 47 R A S WF 5% (e-mail)
estimation model forgrid-scale energy storage in monopoly chenghao_guo2002@163.com.
power markets [J]. Applied Energy, 2019, 240(Apr.15): 986-
1002. DOI: 10.1016/j.apenergy.2019.02.063.
[39] ZHAO H R, LU H, WANG X J, et al. Research on W
comprehensive value of electrical energy storage in CCHP 2002-, B, ZHRCE N, ABHERE, 2N I P B Ak TR
microgrid  with renewable energy based on robust ARAHKMFFE (e-mail) 1599920936@qq.com.
optimization [J]. Energies, 2020, 13(24): 6526. DOI: 10.3390/ FL£E
en13246526. 1985-, 5, fALF LA, Wi, W5, BRl, 22 AR
[40]  Bhi & Br#d e g & g8 bk e e 00 1k B & A0 (B0 BE AT 7= R G RIEIB1T B e S B AL BT 5T (e-mail ) wangruo

7% [D]. dbat: fEdbr K 2EdbRD), 2021, DOIL: 10.27140/d.

guang860928@126.com,

cnki.ghbbu. 2021.000086.

LU H. Research on the energy storage plan optimization and

s GEfFEH)

1989-, 4, i T RIEN, W1, DYWL 5,
TN A BRI AR AN M AR REHOR

[D]. Beijng: North China Electric Power University (Beijing),

5% (e-mail ) liuchang_2017@sina.cn,
2021. DOI: 10.27140/ d.cnki.ghbbu.2021.000086. “

(411 BigZE, X0, 1R B, 55, MEBETERKIS IR R AN BAR T (14 55 X1
M AR (O], e RERR= S5 H R, 2021, 10(5): 1477-1485.
DOI: 10.19799/j.cnki.2095-4239.2021.0389.

comprehensive value measurement in the new power system

(m#E vt53xE)

. &

JRBEFTHS R 3.4 FHUAY E A2 (2x1000MW &) 3#H—
(i 7 fE R 9% K E B EBSCO F REIE F E Xk #H-
K UL AR W) B R 4 4 25 E Al
K ALK R B R 4 A S RN A2
% B APP Zh BN 42 H=
¥ ERRERER T R AR AR RA RS Hm

T e e T T T T s e T T e T T T e T e e e


10.19799/j.cnki.2095-4239.2022.0065
10.19799/j.cnki.2095-4239.2022.0065
https://esst.cip.com.cn/CN/Y2022/V/I/1
10.19799/j.cnki.2095-4239.2022.0065
https://esst.cip.com.cn/CN/Y2022/V/I/1
https://doi.org/10.1016/j.apenergy.2019.02.063
https://doi.org/10.1016/j.apenergy.2019.02.063
https://doi.org/10.3390/en13246526
https://doi.org/10.3390/en13246526
https://doi.org/10.3390/en13246526
10.27140/d.cnki.ghbbu. 2021.000086
10.27140/d.cnki.ghbbu. 2021.000086
10.27140/ d.cnki.ghbbu.2021.000086
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
10.19799/j.cnki.2095-4239.2022.0065
10.19799/j.cnki.2095-4239.2022.0065
https://esst.cip.com.cn/CN/Y2022/V/I/1
10.19799/j.cnki.2095-4239.2022.0065
https://esst.cip.com.cn/CN/Y2022/V/I/1
https://doi.org/10.1016/j.apenergy.2019.02.063
https://doi.org/10.1016/j.apenergy.2019.02.063
https://doi.org/10.3390/en13246526
https://doi.org/10.3390/en13246526
https://doi.org/10.3390/en13246526
10.27140/d.cnki.ghbbu. 2021.000086
10.27140/d.cnki.ghbbu. 2021.000086
10.27140/ d.cnki.ghbbu.2021.000086
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
10.19799/j.cnki.2095-4239.2022.0065
10.19799/j.cnki.2095-4239.2022.0065
https://esst.cip.com.cn/CN/Y2022/V/I/1
10.19799/j.cnki.2095-4239.2022.0065
https://esst.cip.com.cn/CN/Y2022/V/I/1
https://doi.org/10.1016/j.apenergy.2019.02.063
https://doi.org/10.1016/j.apenergy.2019.02.063
https://doi.org/10.3390/en13246526
https://doi.org/10.3390/en13246526
https://doi.org/10.3390/en13246526
10.27140/d.cnki.ghbbu. 2021.000086
10.27140/d.cnki.ghbbu. 2021.000086
10.27140/ d.cnki.ghbbu.2021.000086
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389
https://doi.org/10.19799/j.cnki.2095-4239.2021.0389

	0 引言
	1 燃煤机组耦合双储能发电系统
	1.1 风电场景
	1.2 光伏场景
	1.3 双新能源场景

	2 储能系统控制逻辑
	2.1 蓄电池
	2.2 超级电容
	2.3 储热

	3 燃煤机组耦合双储能系统的应用情况
	4 结论
	参考文献

