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Optimized configuration and dynamic economic evaluation of commercial and
industrial energy storage in multiple scenarios

ZHOU Changping, YE Renshi, LIU Zhichao
(Changjiang Institute of Survey, Planning, Design and Research Co., Ltd., Wuhan 430014, China)

Abstract: Against the backdrop of time-of-use electricity pricing mechanisms, rising electricity prices for high-
energy-consuming industries, and the decline in energy storage costs, the commercial and industrial energy storage
market has shown tremendous potential and economic viability. Given the complexity and variability of commercial
and industrial user loads, there is currently no unified and standardized guidance for energy storage allocation;
during the preliminary planning stage of projects, conducting rapid and accurate investment return analysis for
different commercial and industrial energy storage schemes is particularly important. Therefore, this paper, based
on a multidimensional analysis and comprehensive consideration of commercial and industrial load and electricity
characteristics, energy storage charging and discharging strategies, and basic electricity cost, proposes a method
for configuring energy storage suitable for multiple application scenarios; on this basis, a cost-benefit model for
commercial and industrial energy storage is established, and an assessment method that links energy storage
configuration with the economic benefits of commercial and industrial energy storage is proposed. This method
can quickly calculate the investment returns under different energy storage configuration schemes. Taking the
industrial and commercial energy storage allocation of a certain province as an example, applying this method, it
is recommended that users configure a storage scale of 24 MW/48 MW -h. After setting the calculation boundary

parameters, the internal rate of return for the project is calculated to be 13.86% within minutes.

Keywords: commercial and industrial energy storage; multiple factors; optimal configuration; economic benefits
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Tab. 1 List of preliminary capital collection for industrial and

commercial storage allocation
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Tab. 2 Average power consumption of each power segment in

January and June

Bf B i H 1A 6 A
& /MW-h 3907.20 -
R A /h 4
SEE )% MW 31.51 -
s /MW h 4090.24 12 260.16
=l i /h 4 8
SEHIER /MW 32.99 51.08
L /MW-h 8 155.84 12 344.64
P B 4 /h 8 8
FHIER /MW 32.89 51.44
B E /MW h 8367.04 12 464.32
ies K /h 8 8
SE TR MW 33.74 51.937
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Tab. 3 Typical daily average power calculation

(Ffr: MW)

B S P/ RO E
23-7 FMH

45.38 44.11 56.38

23-7 KA 5844 5496 6891

. 7-11 P {E 44.81 4023 3955

v 7-11 e K1H 5353 4999  61.63

- 11-14 “FI5H 4613 39.68  26.51

11-14 f K H 5138 4590  51.52
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Tab. 4 Principal and interest repayment statement

(Bfr: J5IC)

ARPE  ARWEE A IR
EC ZN FLE R
#1FW) 0 3360
FLER 3360 487.2 336 1512 3024
E2EKR 3024 472.08 336 136.08 2688
HIEKR 2688  456.96 336 12096 2352
FAER 2352 441.84 336 105.84 2016
HSHER 2016 426.72 336 90.72 1680
FO6FAR 1680 411.6 336 75.6 1344
ETER 1344 39648 336 60.48 1008
H8AEAR 1008 381.36 336 45.36 672
HYFER 672 366.24 336 30.24 336

5510 FER 336 351.12 336 15.12 0

BB IZ0OR, B RM M,
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Tab. S Discharge and soles revenue

(Ffr: JIE)
4y I GELLON CERITET BB
1 1533.07 176.37 1356.70
2 1 498.88 172.44 1326.45
3 1464.70 168.50 1296.19
4 1 430.51 164.57 1265.94
5 1396.32 160.64 1235.68
6 1362.13 156.71 1205.43
7 1327.95 152.77 1175.17
8 1293.76 148.84 1144.92
9 1259.57 144.91 1 114.66
10 122538 168.58 1056.8
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