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Table 1 Comparison of planning results between

Scenario 1 and Scenario 2
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Table 2 Partial simulative results of system investment

cost and operation cost in each scenario
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Fig.2 Operation results of power grid in typical day

under Scenario 1
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Fig.3 Operation results of power grid in typical day
under Scenario 2
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Table 3 Comparison of planning results between

Scenario 1 and Scenario 4

o IR UERE S
Y1 Yi5c4
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Table 4 Partial simulative results of system investment

cost and operation cost for Scenario 1 and Scenario 4
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Capacity allocation strategy of advanced adiabatic compressed air energy storage
system with solar thermal collector module
CAI Jie',ZHANG Songyan®,DU Zhi',YANG Dongjun',FANG Rengcun',
LI Yaowang’,XIE Cheng’,MIAO Shihong’
(1. State Grid Hubei Electric Power Company Limited Economic Research Institute, Wuhan 430074, China;
2. Hubei Electric Power Security and High Efficiency Key Laboratory,State Key Laboratory of Advanced
Electromagnetic Engineering and Technology,School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China;

3. Fuzhou Power Supply Company of State Grid Fujian Electric Power Company Limited,Fuzhou 350009, China)
Abstract: AA-CAES(Advanced Adiabatic Compressed Air Energy Storage) technology not only has the advan-
tages of environmental friendliness, low cost, large capacity and so on, but also has the unique advantages
of co-generation and co-storage of heat and power, and can be coupled with external heat sources. Fully
considering the characteristics of co-generation and co-storage of heat and power of AA-CAES power station,
the solar thermal collector module is taken as the external extended heat source of the AA-CAES system,
and the optimization planning model of the AA-CAES system coupled with solar thermal collector module
is proposed. In addition to the constraints that affect the actual operation efficiency of solar thermal collector
module, the planning constraints, operation constraints and standby output constraints of AA-CAES power
station are also considered comprehensively. The nonlinear terms in the model are equivalently transformed
by the large M method,and the optimization planning model is transformed into a mixed integer linear pro-
gramming model, which can be efficiently solved by conventional commercial optimization solvers. Based on
the typical daily data of a certain region and the modified IEEE 30-bus system,the simulative results verify
the validity of the proposed model.

Key words: AA-CAES;solar assisted heat;solar thermal collector module;optimization planning;capacity alloca-

tion;mixed integer linear programming model
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Table A1 Parameters of solar collector module

B i B8 i
SEIFRE 0.67 BT RS B K /m 180
BT B BB T T S R L 0.98 BT R BRI B A B /m 16.56
K BH AV #0332 I 4 R L 0.7 BB T AR BB AR /(8 m2) 130
#F A2 AA-CAES HLIFHIHI XIS
Table A2 Planning parameters of AA-CAES plant
BH e
JEAFHLER R AS R EU(S MW 3.9x10°
AR LA B A 2 H0/(8- MW 3.25%10°
it UE R A R EU($-m) 3x107
fitg e B AR REU[S- (MW -h) '] 4.14x103
BATHEY A R BU(S MW) 5
BUE 48 D% _EIR/MW 200
BUE R DI T /MW 20
BUE KD _ER/MW 200
BUE KD T IR/MW 20
T E AR /m? 4x109
Tl EARIR T BR/m? 2x10*
it B S AUE e KA AR /(MW -h) 3000
fifi A AOE /M # /(MW -h) 0
% A3 AA-CAES HIEMIZITEH
Table A3 Operation parameters of AA-CAES plant
S8 Hi ZH i
BRI /K 293.15 fif S R /bar 55
B S /bar 1.013 fif &K TR bar 40
JEAHLH L 4 it R Z )9S /bar 475
AR AL 8 4 R E IR IR/K 480
TR EAHEE 4 L 2.75 it EEBER/K 485
TR EE K L 24 B HA R /K 477
FEAR SRR % 85 IS LS 578
TR AR %% 85
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Table A4 Parameters of conventional generators

24 Gi G, Gs Gs Gs

KM MW 350 240 250 350 230
/LA MW 100 30 50 50 30
PR AR AL bI(S- MW 8.6 12.2 11.5 7.5 12.6
PR RAS R /S 32.5 27.5 27.5 30 25
HUZELJE 15 A /$ 1500 890 900 1450 720

HLZH 5 45 1 [ /h 4 2 2 4 2
M€ 2 /(MW -min') 2.3 45 4.6 2.7 7.9
I 2% FH SR AR /(S MW 4.82 3.82 4.49 5.52 3.28
T & FHBAALRA/(S- MW 4 3.27 3.13 3.83 2.81
HUAHES RA/[S- (MW -hy'] 0.81 0.86 0.85 0.81 0.87

R A5 CHP Hl4EEBH
Table A5 Parameters of CHP units

B i B8 i
HLAR f KR HL S T3 /MW 140 FERRA R E/(S- MW ) 0.36
HLAL R # s J1/MW 500 RARTHVE /(MW -h-m3) 9.88x103
HUA BN R L JiMW 19.6 KRN /(S m?) 0.2
WU IR/ =34t F3/MW 70 ARSI FER 2R (m h?) 50

uLited 0.28 HLZH R {52 8] /b 5
KA REU(S- MW 2.1

®A6 BMRTRGRE BITRANAELGR

Table A6 Simulative results of system investment cost and operation cost under each scenario

i B85 R /$
FRAS
575 8| W52 Wi 3 Y54
WAL A AR 4570 3850 5470 4570
WAL IEAT AR 503361 473237 477967 504861
WAL % F AR 27620 36064 54375 28561
LR AR 11995 11326 11227 12020
CHP HUZLJA 15 il A 0 6040 6040 0
CHP WULBAT A 0 49499 52245 0
AA-CAES ¥ % A 21645 16288 — 21015
AA-CAES 4E# i A 1249 949 — 1210
e B AR P B R A 9293 — — 9130
FER A 0 0 48310 0

Bt 579733 597253 655634 581367
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Fig.Al Forecast curves of load and wind power output in typical day
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Fig.A2 Forecast curves of solar direct normal irradiation in typical days
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