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Evaluation of Photovoltaic and CHP with Energy Storage Under
the Background of Energy Market
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Abstract: Efficient and clean energy using model is a realistic and economical solution for reducing greenhouse
gas emissions and improving the efficiency of energy networks. Recently, more and more projects focus on
distributed energy resources, including photovoltaic (PV) panels, combined heat and power (CHP) , fuel cells, and
energy storage systems, as they can be utilized as local resources to reduce power losses due to long-distance
transmission. A mathematical model was proposed to evaluate the operation and economic analysis of residential
distributed energy resources (DERs) system at load, such as CHP, PV systems and thermal/electric energy storage
systems, taking into account the energy and ancillary services markets. This was used to drive the financial and
resilient value of distributed energy and to identify key factors such as the distributed energy mix, as well as the
pricing structure of electricity and natural gas distribution companies. The conclusion has been obtained that
different types of energy tariffs will affect the financial aspects of distributed energy projects. In addition, the results
highlight the key role of energy storage system incentive programs in increasing grid resilience during outages.
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Fig.1  Energy demand per hour per day for
a typical industrial park
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Tab.1 Percentage of critical loads in each end use critical

part of the industrial park area
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Tab.2  Characteristics of prime mover for CHP
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Fig.2 Power demand of the park under different battery proportions

ME 2[R, B3 RGAE Xk 3k 7
ZULA . X CNTE PV & n Be 2 5 L iZ Tl
el DX ATS PR A v T Bt o PRI, n SR LA )
145 2R AR AR = I35 L &5 Tt gl v LAY
1 2N H .

2.2 BB EBMEERRS (CHP-ES-TS)

X T REAP IR IR PR R 5 T T RS A Y
BT 5 ¥ « BT Uit f ) 7 3K 9 S5 R O
FIEE TRt 2T SR B RAETE ik . Ikéh, B
1N TR VA - R ST R i 5 Y T A
PIERGE R A 6] I sl ML AR AR SE ROINa] g A
[F] fic ' 1) CHP-ES-TS F 515 20 i AR DA A5 o
S

I NEOIFRE R ZRBIN T HIET A
[ LR B 3l 7 AN R BE L 2 /)RR E A2 F) DA
KAEFMERE R G A . R3] T 1 REN &0 M
TTHEIMAE DA B e A RE RGN 3R 3 RIS
M), 25 SRR W], SR FH A TGRSR 28 ity
e, AT LU S, — AN PE K 2R 4, 0 i 25 488 i 4
Wt . AN 4 R 05 R RE IR BUAS T 29 1 BTk

79



wAEF 2021F £51% F 184

AR, R T H F T A At 6 b R e B IR IR

JEH R (AT 2 A 43 b ) o 3X 2 R Ry H 5 oK
AT KRB (LA ), ARt Z e
a] LAFE R TR A AR B A TP TR T R G SR Y 5
W psf 1)) HEA T . XAl KA & RE R AT
LY REP A Ty T B HAL
#£3 CHP-ES-TS451%
Tab.3 CHP-ES-TS characteristics
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Tab.4 Economic benefits of CHP=ES-TS in the industrial park
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