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Abstract: As a large scale of physical energy storage technology, compressed air energy storage technology is
widely used in consumption of renewable energy and peak shaving of power grids. A compressed air energy
storage system coupled with molten salt thermal storage is designed, and the composite system is modeled using
Ebsilon software. Based on the operating conditions of the energy storage system supplying hot water, steam, and
electricity, the exergy efficiency, thermal efficiency, and economic performance under different operating modes
are studied. The results indicate that, the composite system achieves the highest exergy efficiency (64.98%) at a
storage pressure of 7 MPa and an exhaust temperature coefficient of 1.96. The highest thermal efficiency
(91.55%) is attained at a storage pressure of 12 MPa. In the application scenario of combined heat, steam, and
electricity cogeneration, the optimal energy storage duration is 6 hours. Additionally, at gas storage pressures of
7 MPa and 12 MPa, the optimal power generation durations are 6 hours and 8 hours. This research provides
theoretical guidance for the study of cogeneration of power and heating using compressed air energy storage
system coupled with molten salt thermal storage system.
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2020 SEFR[EHR Y« “AALBRHPIU 4T 2030 4F R KRR KM, T SEHL X7 B R, FIE
HIIA SRR, 55774¢HL 2060 “ERTSCILBRPANT [ REMA AIVH 28 e ZOINPRAL AL, B ) RGEAE v RENH

¥ %5 B H3: 2024-05-31

H & W BH: hEERERERAR SR H (HNKI22-H24); BE754 B SHFR 1R (2024GX-ZDCYL-04-10)

Supported by: Science and Technology Project of China Huaneng Group Co., Ltd. (HNKJ22-H24); Key Research and Development Program of Shaanxi
Province (2024GX-ZDCYL-04-10)

F—1EHBEN: BWE (1990, %, Bit, @&, LRI AR A, zhachanchen@tpri.com.cn.



2 kA%

2024 4F

WA, AR B R EERfE R, 2021 SEIER H
MR RS, B M RGeS R e 7Y
AR EER, RSBl H bn i g Ae R,

b 2023 FEE, HEFIHE B ARYLRY
3.7 42 kW, R Rl A AR LA & B L K
PHAE, G R E T JCRME 50%; W i
EREIR K B IIBENLYE . Beahth. TR B TE P BRI M
TBE O T L R ST S IR R B e
TR I AE T AR A 0k A HEL 8 A D L v 0 S0
B R RE U5 SC I L RE I MG Ay, BT RS R
T VA 5 BE 0 AR 0 SRR A B B S A0, o o
AUBBEBIAR B AR BRAMR, Firi. M REE
R, SRR BRI RAERER T IR, B R A
FHHT SN ER A e 70012l

AT B4 22 A REBOR AT STl 7 T)
ARGt ERAEMAREDTE . ZNHASRTE
B RGN E GRS 2 AU ERTI R
grieitJrii, Ly 58 NSRRI KR A R Kk Sk
DAERIEAE S U RE R G RI81T: PR NEFRAER
T AR K E BEBOR AT S 45 2 Al BE AR
A SRR R 42 U RE R SE: Qin S8 AR
H— P T 55 SRR R4, T KRR IR R 46
WA TR TT dErf St IT 1 R4 UERE R S
v [ B O R i LB - R T A 7T s A — )
WEFL T IS4 22 Ak RE R GIE T N BRI s L EE K
BURHLE; 75 W G AE DB A T s = 4R
PR 5 1 AE TR DN R 8 ek A 28 ek s ) S B 1) 7t
ANREHSIA 35 B S0y 7 R A i@ i& b
U R 5 b 2 AT Y AR A

FE R 2 AR RE A LI D5 T, T <5 200R)
T T et IR R A A R BRI L RGO IS AT
R AR MBI AR X, SRt —FhdE T
% U RERI IR IR I BT T 56, SR RERA I AL
HILF) 174.1%:; FEREEPARH T —ERET IR
AR =IRORSG, JFHRM T AR N RIETH
s XSS NS 2 BE T 1 T 4 22 Uk
REAI A ANREIR R L, —IKBEIRAR L1 85.32%:
FRBABEAFERAH] = oK BH s B AU G S a5 T
60 MW 2[5 48 2 S RE A I R I 1 RS AL

I 4 23 U RE O B CRLIBR A R 2 SR AT X &R
ger R AR O AR B IR T, JFARESRTT
JZH ARG AL S A RiRIE R AE ARG AT LK
ST THIZ AL R RE g BT LA At o 24 i

http://rifd.cbpt.cnki.net

P AR, w2 T RIX A, 15K, =8
BEFRSR, TR AR R A BRI 8% .

ASCHRH T — FhRE A 4 6 o A 4 S S
RERG, %R 50T LALE A AR A AN HL R
A FH H, v O R 388 3 ik A7 05 S 1) v o A B R BT AR
S SAEREN T e 2% RN KRGk L,
TR FH A #x A 1 1) Toll el IX sEE e iR, 37t
a5 AERE R A MR G Re A AR .. Aordid
MRS G RARMAIIEHR, AT 2aM&itic
TS5, KR SR X 1 H ) IR B2 T35 58 5 B I
HABAMEECE, 2 TARIBITSE T RAMHEA
ZTEE, TUONFR A A ERAE AN R 4 S A REEAR 7
WAL IRt TREA B2 4R S .
1 ISR S ERT SRR
11 RGEEEH

ARSCEAT T —Flds £ o R & R 46 25 S b e
SHEBRRERR, RAE4HmE 1 s, B 19 Cl
—C3 RNEENL, {EfERERT, I8 FREIR BN R4 ML
C1—C3 W KRBT (12 SR 4 Ja A7 (LA =
i, BBREFNEED 1 A HmASS 1 aAK
e RN HE S BT A AR, B SRS
(T66) -5 FAAK IR L™ A= 1) 448 48 3 J3l h A7 70 FA
il HWT 5H0KEE HTT A, [R] 8 Hn# i
WBIEEREE CST diEsh (ZJuKPHE KNaOs.
NaNOs) #5721 Ml Shil HST . 7ERERE
I, ARYCE KBRS AR A SRR
A JE THE = R 2 S NS SR T, HF3R3K
HHLAR L, A AR IR K i 5 3l 20 5
TR AR

= %CTT

1 ER=SHBEERHERREN
Figl. Structure of the compressed air coupled molten salt
energy supply system

1.2 RFIiEITEH
HE& AR5 LR BEZ% 100 MW/400 MWh )5




% 8 i BRI S5 A Eh A A A TR A U RE R LA BRI B 3
IR TR AFREAT I, RIS T RO R N AT, DR RS /5y i R4t

BOHATRIML, FEMEREREE, RRG L
TR, Bng ARG R K& AR G e A
K, RGSITUHRSHINE 1.

* 1 REETHEE
Tab.1 The operating parameters of the system

75 miH el
1 WEREIC 20
2 KB F1/MPa 0.1
3 WEIKIRIC 30
4 RYUK BINZEIMW 100
5 RYR K/ 4
6 FEGEHLZ BRI % 85
7 JEGHLEL AR R/ C 40
8 N AL 3555 1% 85
9 K B R i IR C 90
10 S i HUR B C 320
1 1 Eh s i R C 570
12 M Rt C 270
13 IAEICEE (KNO3:NaNO3) 1:15
14 PR C 90
15 HERIREEIC 300
16 BE5ES1IMPa 08
17 fit A 150

2 R RESUT I RATTHRE
21 I RF AT ER
ARSCRA Ebsilon HoHE A A #0) RYEAT
B SETARIREAT R A T LR 0L 5T, TPl
ok RGURE fexs BRHK 0 1RSIV RE L AT
GhH AR

E, +e,

Mox = =2 @
APt o WRGICE: BN RS EEI R AL,
LRGN, B, AR Eo
RGRAT: e WG TN
E
-2t @

ﬁ¢-nﬁ%%%ﬁ%;
2 BT A
LTI E S e RGP 17
7, AR
(C C)t_

Z (1+ C_‘:IRR) (3)

P n ONITH THEIE, B 26 4, w14,
BE 25 4 CiATHIEILEIMAE: Co NI
HAM SRR EHERRN i MENT, 7 Gre
Zie, WBHMAT, & Grr<lic, WITHARAT.

Qs NRGK LG H.

http://rlfd.cbpt.cnki.net

(R REARIL T AT, TUH B4 5 AT R A 0N
F=(l + 1+ 1+ 1+ +1)xy (4)
vl P ISR E ST 4 Ol RS DA Y IN & s a A I [P
MK A 305 s In BRI 1 SR
RAGRATT; e NIRRT 1 AR E
AR KBTI H 25 5t R4y B 2.
Sy I & AR T A LK (5)—0(14), o
WA BT A A SOk, A BAE TR N
£, FTEEEITICER o HATHAR, o BT Ju/ZETT.

I, =7.90x(P./0.7457)*% x1000 x ¢ (5)
e 1 RGN, SEAENITIE PG,
Hi 9 KW,

I, =0.378x (P, / 0.7457)°* x1000 x ¢ (6)

Ve Idj'ﬁﬂ IRRALEDY, SEIKHLIIIR PSR,
AT A KW

I, =2.89275f,C, x¢ @)
A

f =exp[-0.9816 +0.830(In 8

o =exp[ ( 0'093)] (8)
8.821— 0308 63(In—2)

C, =exp 009" o (9)

10.068 1(In—
0.09

2
3)
e le NGRS, SRIESH fa. Co AR,

(@) —O) i, FHE fan Co SHLAIAR A HHK.
I, =2923.2exp(11.662— f, +C, ) xp+mxc, (10)

. =0.6104In[ v ) (11)
3.785
V 2
C, =0.045361n (12)
3785

X WABRARGUEN, SERNTHE m.
BRGE LT RS VARG con ARG AT, X
30 000 JG/t.

IR RBEM O ETIEE . WL E RN IEH%
fitiiE, Fash. IBEETE S A E Qo HHE, 14
BEMARSIELRAINE Ps HX, BHEN
HY 6 500 Jo/t, #Ehifdhads B csn 9 90 JL/IMW, 13
A& FE AT co v 5500 TG/t

Iy =c,xQ, +Cy, x P, +¢, xQ, (13)

RGERFER RS KRG EMAE Vo K, Cx
NG EERRL T IEMY, X 200 Jo/m?;

I, =V, xC, (14)

T H U e il s 5 i iias, S iias it
HARNE 2. Cie AiET H IR T 5758 5 (B




4 kA% e

2024 4F

W g, T AR UE AN VRS U R, B UE R
0.4 JG/(KW h), 83 [ e Lo sl e kAT Zp
PLEAERERINY Zy, TFBIELGIE N 40%, B Z,=0.4 X
(1+40%) 7T/(KW h), Z,=0.4 X (1-40%) 70/(KW h); T
I3 358 5y S A v B, BRI =t
FL R X B L FEL N — e FEL R X T LR Cis NIRE 1)
BEAMAN G, Zo WA AN, HL 300 T0/(KW 4F),
Hrh Py NitRERGH LT & &, K AHW
HZH B L H U /N 25281,y Ay iRl
s Zn NEEHOKEAY, BUA5 Joh, S5 E AL
XA 150 K Cra AHEZEIRIR A Za LR
BAfr, HL 200 Jo/t; Cin NfREA EM UL Za
N REAL S BT, L 200 JT/(KW 4F).
k2 ERRGWHITER W T

Tab.2 Revenue calculation table of the composite system

Fe5 i H AR

1 Ciefhulias C. =(Z,xE,~Z,xE,)x330

]

(@]
Il

Py xZ,

s y

Py =R xHxK<+24
C,=2Z,xM, x150
Cio =2y xMg x330

Cn=PxZ,

2 Cis B EAMEN T

3 Cin i RS
4 Cia 2R

5 Cin XA TR

RGUEE A Co FEAAH NARA . REZE.
BET . Mk, o N GRRAEEE R 10 A,
TN TH 20 Jions fRE 2N 0.3%, &3
PN ST 0.3%, MK FAT Y 10 JT/(MW h), DL
EFHEE
IERD
BLHESE NN ARG ERENT

it R 72 R 4 2 Sk BE I RGO
HRE, B2 NAFRMESES T REHECR LR
FERARA. B 2 AT 0L, BEAE SR 1 mE, K
RGHAIRERIK, RGHRIRRW D . BEE
SIETIRT, RGMRCEIINE L, EfASE
JIN T MPa b, RGUHMEER R, X2H T 4R
EF1/NF 7 MPa iy, S RG0S PR FAG, I
AR AR 2SR BRI T B0 3R R B
%, TERTHAIEIABR R, BB AR
R AR A= AR A, R BCR BRI
KEJIRT 7MPa &, EWIREEIAE EFR 320 C,
BB RIHERE )G, w2 BUEgENLH T & PR
FERR®, Tk — BT EL, M 3 BURZELie
THE G B HLTE LRI B, REUHRBCER IR

http://rifd.cbpt.cnki.net

i 5% 7 5 MPa 8 & 10 MPa i FEH, REGEH
LR SR ST 7 MPa N fie iy, 153 86.54%. XAt
HTAEMESE S/ T 7 MPalth, 48Kk FACRAR,
HRRAE E, HAHURR: UEJIET 7 MPa iy,
% 3 BIRAENL AR AR VR E RS, TCIEFRIH,
R FARCRAR . gk 11 MPa )5, 28 3 B
FEAEFAIHE AR B 3 — P38 it 95 °C, PRt mr DUd
REAHKR SR E T A, BEEME SR
BHEFR B — P K, HPRB ARG, B fE
SEJJEIE 11 MPa J5 R B HRECR R ETRT

190
951
90 - «—® 180
A
gs| >§°/.‘_""“‘/ 17
2 gt “\ - HEUREE 160
- R | E
= L 50 75
&5 N~ r
70} A\\»g\\ 10 %
65 .’_’./-—-——-—R..._. 130
o , ., . . L. . % 7%
5 6 7 8 9 10 11 12
it 5% )/MPa

B2 FRBSENTREEAELRHSBEENTL
Fig.2 The system efficiency and exhaust temperature at
different storage pressures

3.2 [EFEHHESIRE X R G R R £

RGWMFEE K4 KRB VO EVIMER, 2 Bk
G ARSI BEAH [R] AT DLIE 5 5 34 R G0 AR B A A
1, 3.1 ARG Hm RAEM UK TIN 7 MPa
B . 58 XE% RS HEA IR RIE R8T a=K12/Ks, H
K N 1 5 2 BURGENI AR, K N5 3
BURANHESR RS, BN Ko TR RS
BAHFIREX RGURAE . AR, B 3K
FHIE R %0 a X R R0

100 4100
—o- R
—— 2%
90 2% 1o
i "\n\/-ﬂ-ﬁ“ = :
< g0t 180 <
= 70r 170 ==
60 .\.\‘\k-_ 160
—__
-— .
50

0 i L 1 L L 1 1
1.96 1.76 1.58 1.42 122 1.13 1.00
JE 46 2 Bt GRS IE R e

3 FHERH a WRFHRAIF M
Fig.3 The effect of characteristic coefficient a on
system efficiency

HIEI 3 AT FEERFE RS a FEA 1, 7T 2 B
HPRIREE R, 55 3 BURAHLAFIRET =, RS




% 8 W

BRI S5 A Eh A A A TR A U RE R LA BRI B 5

SRR BTG DORERHIE R EL a=1.42 A8, &
GRSy 2 BRI

KRR THE alh, RAERMNOH FRE
iK% 220 C, TR G T EAS A AR
FERERGR R, ZBR T rAm AR xR, B
ICIRCR R, MR RRIE R AL a<<1.42 B}, 2§ 3
BUEEHIHEFSIR B 95 'C, 3 BURZENL 4K
JEGRFAAT DL T HEHOK, BRI R G AR B R
TG 4k LB B REIE R E a 1 FEARIT R % .
33 ERE N RAEEFIERENT

i SE S RGL TR E 4 .
B am L, H6RGFINGE S RERBFBHA I
H TR G, HEREASEK, HE
FEZSI/N, RGIEM G BTG TEfESE )
7~10 MPa i Bl N A T &, 1B BT R G B 2
[y N PR i e A TR SN Ui L 02
J1id 11 MPa J&5, BT ESMEREIERE, REik
I, DRIk P AL 2 e B 2 KRS

T (& L

9 000} - R
2 1200
S 85001 A i
= =
= 8000 . 1P® =
= A//A 7

7500 ._/./'——..‘.__1 16.00

56 7 8 9 10 11 12
fi& Ut J1/MPa

E 4 @ESEHNNRFEEFERMN
Fig.4 The effect of storage pressure on economic efficiency
of the system

A, SESIR 7T MPa i, R GHRCE BAR
REIRGERE, HE A (R BEE R SEir TR
N, RGP T G5 sk
3.4 BIMEFLBINF T REZFIENT K

RGBS T By AR R0 F iR
PR B 52 BN R R, T A R X H A 22 )
K, BB AT A T3 EL 6T 2R S 25 e 4% %
IR IREI . DL 0.4 JC/(KW h) AFEHEREAN, 20Hr
R 3h L] i 20% 71 2 50%I #5078 (] 41 2 A8 1k
B’ 5 A ELANEE B L0 R G B I

HE 5 AT, BL 6.5% IR 2 RPN A R
G5, (EHENESIEE] 50%. 40%%%1E T, ARG
BA RGO RRGER; LGBEMTtey 30%

i, T ERTE RGESE SNSRI A MR 25
A RERIETT H BRI 25 R Y M Fsh s N T
20%0), RGNS RAE.

20,00 —o={FENLEHIS0%
—=— 73 L 40%
—o— 77 &) ELiR30%
—v— iFzh L1 20%

{
f
{

15.00

2t 10/
v,

v
Ini

10.00

A ad

5.00

5.(.’_'.’5.‘(;].01.] IIZ
fifi U J1/MPa
& 5 BMEFLGIRRZFIEF

Fig.5 The effect of electricity price fluctuation ratio on
economic efficiency of the system

35 ETFTHMRBEAMKRIZZHEFESR

H AT 2 808 0 S 58 B 17 LB BR 117 4 R0 )
ath, FHHEN TS ITBOELL ST B, 2
TR B 3558 Gy L], KGR 1
7 MPa (T 1). 12 MPa (T 2) FTEARGL
GEEREAT 700, S5 IR 3.

I MEXRGHEIE A TTI(KW h)
Tab.3 Historical transaction data
e EL K E 2h 4h 6h 8h
1 wACHHT 0.181 0.196 0.213 0.242
2 SSa=1 i 0.562 0.528 0.500 0.479

http://rlfd.cbpt.cnki.net

IR HE L R FAE RE LG 2022—2023 4FE A I B T
WA G I R AR, BHIESN KRN &
N ILER 3. ARMGRENK T, & KRR MEF
PEUTE 6 Fron. B 6 &3 3 AT L. BEE iERERT K
B, 56 RZFRMERRBIIFRRE, RELENET
Fekadh: BEEMRERT I, & RGN IR
SN G PR, fERERT K 6 h i, P EBUS R R B Al
X2 T HEE R KGN, RGENIE PRI,
BB BT, 7EfERE 8 h B I HL FLA K IE Y &
0.242 JT/(KW ), 153015 i 3765 B lie 28 K B A1
S A 7 BL R B, DT R A 2 e AT BT R A o TE A
R HEREERN IR, L0 2 U s 2 B 3%
mT LA L, ORI 2 M 3 BUR4RAATH
FEHOK, BER A G




6 kA%

2024 4F

-7 MPaZ ity - 7 MPadli*U LI AIL
~-12 MPa R Zi i ffy o= 7 MPay/{ Ik {1
~- 7 MPafi fitr

o 12 MPadti A 180 000

24.00 11
—o- 12 MPaj’T A
< 20.00 < 12 MPafy it 170000 12
% 16.00 {60000 =
1 =
= 150000 =

140 000 &
W&
— =2 {30000

20 000

fi REMS He/h

a) N EBI i % M RIS

100.00 \
7 MPa i & 27 MPafl i 5
7 MPai i ik 2 MParE i 2E
80.00 | [EEEH 12 MPa#tuliczs NI 12 MPa/< 125
2 % 7 7
260,00
I 7
a %
1 Z
T 4000F
7
20.00 |
% Z
0

fili eI £/h
b) i L gl

6 fiERERTHCIT RFZFTIERIFN
Fig.6 The effect of energy storage duration on
system economics

TELERE RGUAGRERT K 6 h (2SR L, ANFIR AL
KWEERGE LI 1. L 2 FgsrrkuE 7 o
e BT R BEERHEINKHIEN, 26 R8540
REARILTH, RGULIEMEERT TR ARN
i, Ao, IR, MTEBR B
BT ARG, BRI B i 65 Rl o b R
% AERTTRIRBLIN R, 00 LAER
96 h i AR a R A e, 0L 2 AR K 8 h
PRI s R R e, XA T 0L 2 (AT s, Kk
HURHRH R BRIt JERom, RS R Sehifhe
AR T 2 SRR BRI MO A0 1 s b
B, BRI RN, B R RIE T,
PRI T 1 AR FIRHO 6 h I PR e e eIt

=7 MPailii’g 1{3’; fit =7 MPaRZEIE
HEfE

-7 MPay{HL --12 MPa R 4381/
200071 a7 MPM% {iE ] 100 000
- 12 MPa.;%S?'CEI;‘%’&ﬂ‘; ]
16.00 b == 12 MPay g I .
s -A-lePawEEﬁhé_ IS
¥ 1200 80000 =
o 12 s
= 8.00 60000 22
€ e
4.00 AR
140 000
oL— . . .
2 4 6 8
J H /b

a) N RN A R Rt

http://rifd.cbpt.cnki.net

100.00 ¢ P22 7 MPa il 2
7 MPafili 23
7 MPa7 (i 2
12 MPaHi i 2
12 MPa#t i 2
12 MPai< i 2

80.00

BEEZEN

60.00

W 25 i /%

40.00 f

20.00 F

s
S
0 L

LK /h
b) Wiz Lt

7 KBRS REE TR
Fig. 7 The effect of power generation duration on
system economics

FERHIBAEIZ S, T 1. T 2 B
I 4 h IERIREA R AR5
N BEER BRI, A R 2

A% R

ASCE X E & RGHATEEE, i TiE
1T RGBCRE . PECER P, KPR EH
NZGBHR A SIBATIE, 0 T A RFRNHARZE
GrrE, BARZSIT.

1) T 100 MW/400 MW h (IR HLFESR, %
B ARG SIESIN 7 MPa I ik B FefE R MIRL
K, MW REGMWMUEN 64.98%, RGEHRBMEN
86.54%; fi5 <L It 11 MPa J&, 5 3 BUE4E &
GrptIcESE TN, KRR B E T .

2) R4 RS HAIRE S RGBUR . PR
MR, WA R REHERE R, Ra
SRR TR, USRI A RS, st
J7 SRR T 2 BN LHE R R TR, Wik
BNRERE.

3) MEMSERT, RE LR,
S FER DN, RGUEN FEK, REuas g in,
P BB 2 AR T

4) MRAEARFT HLAN B S EL R S IS,
BB ELBI N T 20%, RGN R AE; T
LB T3 B i SR v S A, U AR R
N6 hy RITH=BMEN AR, T 1 &tk
B 6h, TW 2 N 8h; JXHEMRHZERT,
2 P LWUITE R B K 4 h IABIEAR A 3RS R
TEAL LRI, IS R /N T 6.5%, T H A H. 4%
ATAT




% 8 ]

BRI S5 A Eh A A A TR A U RE R LA BRI B 7

[1]

[2]

[3]

[4]

(5]

(6]

(7]

(8]

[9]

(& % 3 #]
WM. SHEPES BT BB E RS —Rtant
b B JF 16 [EB/OL]. (2020-09-22)[2024-05-31]. http://
www.inhuanet.com/politics/leaders/2020-09/22/c_11265
27652.htm.
Xinhua.net. XI Jinping’s speech at the General Debate of
the 75th United Nations General Assembly[EB/OL].
(2020-09-22)[2024-05-31].  http://www.xinhuanet.com/
politics/leaders/2020-09/22/c_1126527652.htm.
Brae . >3 A S A O U 2 b i BEE [EB/OL].
(2020-12-12)[2024-05-31].  http://www.xinhuanet.com/
politics/leaders/2020-12/12/c_1126853600.htm.
Xinhua.net. XI Jinping’s speech at Climate Ambition
Summit[EB/OL]. (2020-12-12)[2024-05-31]. http://www.
xinhuanet.com/politics/leaders/2020-12/12/c_112685360
0.htm.
e N IR [ 55 . 213 F 45 H T vh el 2 2%
51225 JL, Ik & [EB/OL]. (2021-03-15)[2024-05-31].
http://www.gov.cn/xinwen/2021-03/15/content_5593154.
htm.
State Council of the PRC. XI Jinping presides over the
9th Meeting of the Central Committee of Finance and
Economics[EB/OL]. (2021-03-15)[2024-05-31]. http://
www.gov.cn/xinwen/2021-03/15/content_5593154.htm.
TN, TRENIE, TRigi, 2. RERTERIEE . B
A ). E LRI, 2021, 23(6): 1-14.
SHU Yinbiao, ZHANG Liying, ZHANG Yunzhou, et al.
Carbon peak and carbon neutrality path for China’s
power industry[J]. Strategic Study of CAE, 2021, 23(6):
1-14.
B, XA, SR, A UK H AR T 25 R R A I
RABAIT BB N RE R BHRIN]. BREAR
2023, 47(9): 3648-3661.
WEI Xu, LIU Dong, GAO Fei, et al. Generation
expansion planning of new power system considering
collaborative  optimal  operation of source-grid-
load-storage under carbon peaking and carbon
neutrality[J]. Power System Technology, 2023, 47(9):
3648-3661.
fERfE, HET, BEeng, 55 Xk Hbr N REHT A
HRGHIF R SEARH 0], EMNER, 2022, 46(10):
3831-3839.
REN Dawei, XIAO Jinyu, HOU lJinming, et al.
Construction and evolution of China’s new power system
under dual carbon goal[J]. Power System Technology,
2022, 46(10): 3831-3839.
XPTE, sKYERE, K6, & mEH R E ) RGRIERE
U5 5 i BRIDE G R 7 v [3]. # R ), 2022, 50(10):
1-8.
LIU Yuankun, ZHANG Weijing, ZHANG Yan, et al.
Joint planning method of renewable energy and energy
storage for new-type power system[J]. Smart Power,
2022, 50(10): 1-8.
FERM, ey, HET, 5% ST H PRI R i
RE R B 1 K A 5T [3]. 0 B 77, 2023, 56(8):
17-25.
REN Dawei, HOU Jinming, XIAO Jinyu, et al. Research
on development potential and path of new energy storage
supporting carbon peak and carbon neutrality[J]. Electric
Power, 2023, 56(8): 17-25.
EBE, W, L, S5 M EGERE SRR )
RGEERNBESLEN]. BWHRERP SEH
2023, 51(5): 172-179.
WANG Xinbao, GE Jing, HAN Lianshan, et al. Theory

[10]

and practice of grid-forming BESS supporting the
construction of a new type of power system[J]. Power
System Protection and Control, 2023, 51(5):172-179.
RS, fTE. 48T R ROR R BT R[] W
J15 685, 2018, 39(6): 861-866

LU Chang, HE Qing. Recent research progress in
compressed air energy storage technology[J]. Power &
Energy, 2018, 39(6): 861-866.

(11] SCHEE, aktttis, FBUR. T8 UERERAR Moria T

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

http://rlfd.cbpt.cnki.net

TRLRAR[I]. M AR A, 2018(3): 43-48.

WEN Xiankui, ZHANG Shihai, WANG Suobin.
Summary of compressed air energy storage technology
and demonstration  projects[J]. Applied Energy
Technology, 2018(3): 43-48.

XFu, MR, THER, SF R4S AR LRI
WK REEHRNARED]. 083k, 2023
43(10): 38-47.

LIU Xiaochi, MEI Shengwei, DING Ruochen, et al.
Current situation, development trend and application
prospect of compressed air energy storage engineering
projects[J]. Electric Power Automation Equipment, 2023,
43(10): 38-47.

LV H N, CHEN Y P, WU J F, et al. Performance of
isobaric adiabatic compressed humid air energy storage
system with shared equipment and road-return
scheme[J]. Applied Thermal Engineering, 2022, 211:
118440.

PR, TG, AR, S — RIS S S K
HERE RGNS [, 78 % 580K 224,
2018, 52(3): 12-18.

YAO Erren, XI Guang, WANG Huanran, et al.
Thermodynamic analysis on a novel compressed-air
based pumped hydro energy storage system[J]. Journal of
Xi’an Jiaotong University, 2018, 52(3): 12-18.

QIN C, LOTH E. Liquid piston compression efficiency
with droplet heat transfer[J]. Applied Energy, 2014, 114:
539-550.

wl, AW, T, R4 R G S R R
O FEAFHLIE S TR FE[I]. AR B 24
2021, 42(11): 2834-2840.

MENG Chong, ZUO Zhitao, GUO Wenbin, et al.
Research on regulation law of inlet guide vane in
high-pressure centrifugal compressor of CAES[J].
Journal of Engineering Thermophysics, 2021, 42(11):
2834-2840.

BRFE—. Hedn s Sk e 3R G031 IR AL N &8 5l A4
FMLEATFE[D]. Jb3: s EREER RS, 2021 1.
SHAO Ziyi. Study on the internal flow and loss
mechanism of turbo expander in the compressed air
energy storage system[D]. Beijing: University of Chinese
Academy of Sciences, 2021: 1.

JIWUE, ZA0Hk, RIVESE, A AR UM R T R
PR OCBE In) R R A BREER [J]. FE T ReVR K, 2023,
10(2): 26-31.

WAN Mingzhong, JI Wendong, SHANG Haoliang, et al.
Key problems and techniques of geophysical exploration
in underground salt cavern for compressed air energy
storage[J]. Southern Energy Construction, 2023, 10(2):
26-31.

WA, RERR, RN, 55 RAMEREHL T i SRR BLE
HERF T[], BT REVR 1, 2019, 6(3): 6-16.

JIANG Zhongming, TANG Dong, LI Peng, et al.
Research on selection method for the types and sites of
underground repository for compressed air storage[J].



http://www.gov.cn/xinwen/2021-03/15/content_5593154.htm
http://www.gov.cn/xinwen/2021-03/15/content_5593154.htm

8 r ¥ L& A 2024 4
Southern Energy Construction, 2020, 6(3): 6-16. 325-330.

[20] EINT, BE/MY, MRORZE, & St L qq <k he LIU Hui, ZHANG Lei, ZHANG Junjie, et al.
P AR 2R IS AT AT T[], H ) A Bk 1 Thermodynamic performance analysis of a compressed
%, 2019, 39(8): 79-85. air energy storage combined cooling, heating and power
BAI Jiayu, XUE Xiaodai, CHEN Laijun, et al. Operation system[J]. Energy Conservation Technology, 2018,
feasible region analysis of advanced adiabatic ?’6(4): 325'3?’0-‘ o . .
compressed air energy storage under thermal-electric (241 JRRLBE, VNN, BT T 08 & A AR AR
co-generation mode[J]. Electric Power Automation IE4E 2 S AR R AT L[], Bl iilid, 2023(6): 33-35.
Equipment, 2019, 39(8): 79-85. ZHENG Qilin, MIAO Shanshan, YIN Yaning, et al.

[21] BE/MR, XMW, ENRE, % BT E4HSES MM Research on non after burning compressed air energy
DX B AEVE P BT[], o E HL AR 244, 2016, 36(12): storage system based on molten salt heat storage[J].
3306-3314. Boiler Manufacturing, 2023(6): 33-35.
XUE Xiaodai, LIU Binhui, WANG Yuchen, et al. Micro ~ [25] COUPER J R, PENNEY W R, FAIR J R, et al. Costs of
energy network design for community based on individual equipment[Z]. Chemical Process Equipment
compressed air energy storage[J]. Proceeding of the (Third Edition), 2012: 731-741.

CSEE, 2016, 36(12): 3306-3314. [26] EXRAERLRBEDPAE. \WARBATZHM CGL
[22] /%%, skAKE:, 250, %5, & HE4a7s U AE i v il 47 [EB/OL]. (2024-04-19) [2024-05-11]. https://sdb.nea.
HE A AL T AT S [J]. T E E ML TR 24, 2018, gov.cn/dtyw/tzgg/202404/t20240419_261034.html.

38(23): 6924-6936. Shandong Regulatory Office of the National Energy

YAN Yi, ZHANG Chenghui, LI Ke, et al. The optimal Administration. Shandong electric power market rules

operation strategy for hybrid combined cooling, heating (trial) [EB/OL]. (2024-04-19) [2024-05-11]. https://sdb.

and power microgrid with compressed air energy nea.gov.cn/dtyw/tzgg/202404/t20240419_261034.html.

storage[J]. Proceedings of the CSEE, 2018, 38(23):

6924-6936. (FERsE A2
(23] Xifg, sk#a, SKERA, & BT R4 MEREM 5 Ama - H

RElR RS T[], T REEIA, 2018, 36(4):

http://rifd.cbpt.cnki.net



https://sdb.nea/
https://sdb/

