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A configuration method of energy storage device in DC distribution network
based on discrete Fourier spectrum analysis

LI Wen, CHEN Haidong, CUI Zhantao, YANG Ning, WANG Dongxia, REN Airong
(Shizuishan Power Supply Company, State Grid Ningxia Electric Power Co., Shizuishan 753000, China)

Abstract: Reasonable configuration of proper type and capacity of energy storage device in DC distribution network can
effectively suppress DC voltage flicker and promote reliable stability of system operation and fault ride-through capability.
The configuration of energy storage device is the pre-planning design of the DC distribution network construction, which is
based on the power supply sample data of the energy storage device in the distribution network. The discrete Fourier
spectrum analysis is performed on the power sample data of the energy storage device to obtain the base power in the low
frequency and the fluctuation power in the high frequency. A hybrid energy storage device is obtained considering response
rate and energy storage cycle characteristics. Then, a weight coefficient is introduced to optimize the weight of the
multi-dimensional power in low frequency, to configure the rated power of the energy storage battery. After that, the
configuration of the rated power of the supercapacitor is proposed under the constraints of power balance. Additionally, an
impact index is introduced to characterize the relationship between State Of Capacity (SOC) and capacity of the energy
storage device, to seek the threshold for the capacity of energy storage device reducing the impact. The validity of the method
above is verified by an example taking the power difference between distributed renewable energy and load as the sample
data of power requirement for energy storage device.
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Table 1 Parameters of energy storage device
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Fig. 2 Power response analysis of energy storage device

DAL, A R IR o 2% R A e P T AN BB 2 L 2
EE IR A iRt A RE FIR g BE A I,
Wi 5 S R/ R0 2, mT BRI AR 1) T 2 e 1
B A HIAG RE R A, M NI TR] fE 2 Rb g, ]
PR L =B 1) T 2R e
2.3 BRI BRI E

R 4 B FL DR it R T I h e ok, DU g
PR RLE T R 3.

() J75% 1 HiRA R TR AL B T f /T
DNRTR,  ELUAC AT SR R

(2) FT & 2 R ALK B Th AR i 3 i A2
Dok, I RCT-H E A R (R R B

(3) 7% 3 HIRAERE IR AL B T N KT
DR FR, BAKRE RIS AE IR T R KT T
K, ELVRECH M A R BT

0.025  0.030

00200



A

BT R HCAT L IS 23 4 TR I P D Ak RN T U - 95 -

(4) I 4 PIRAERESR PR B Th AR Bt —
2 ETb, HUECH R SR RS AR SR T, (H
AR TIEt S e

AW e
55.0f
500 F 5 -
ige _h{\‘l ! | U“\\
0.0 VW Y

350f

30.0 F

250 f

200

3 Bl el

II'\U'\L |||I'|'illl

W !

15.0
0.000  0.005 0.010 0.015 0.020 0.025

3 REMEENIERESR
Fig. 3 Capacity allocation scheme for hybrid energy storage
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