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Fig.1 Structure of wind-hydrogen-
storage microgrid system
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Fig.2 Power characteristics of wind turbines
at different temperatures

1.3 S RGHEE
FURK R G A A URE LS IOR L =
FRr o SCHRR B A 108 A o, SR FH s e
A P A K L, DA RS 7 AU L XL
JIASJRE I, 1 FTRR Sk r b o o o R e AT L rL
PR M DR Py
Py = npcQu/p (8)
U e AR HEIBRICR 5 @y Tt T s IR
BHEA ™ 1 kW -h FBERTR AR
FEL PR ALY P AR /K o] SRR ] R
Q¢ =P (9)
- Qp il A s my 9 USR5 Py DAy HL A
ANFGE N 1 kW -h AR H .
filt ZUHE ¢ I 20 A 254 RN Qi (8)
Py (1) pAt
M ec M rank
(10)
s g AEERERR o ST R B 5 2
0 100 kW, Z36i o 20 a, BN LRI B R s A 2D
R Py =50 kW, 1, =70% ,£=0.127 Nm’/ (kW +h) .
PG EREIR AL 5 m® KSR 500 Nm? i
TERI IR AN O,
1.4 EBfiEgERE
R 88 H LA S i BE T AT, 35 F Tt 2 e X O 3
ARHCAHURY, o A R 55 R AR, S AR A

Qran (1) = Qo (t = A1) + Qp(t)Ar —



& AH) ALK 110

HA % FEA il P %o 25 Vi A 2B ) S
HH SR A SRR R
Coi(T) = Cqc[ 1+ k(T = Tg) ] (11)
A€, (T) HERMMAEIR L T I A S PR
5 Cop NPRHRRDL T 2 M AUE 25 55k W IRE &
B0, BUEZH3 0.005~0.008 C™ 5 T MR MR T
HREE, 25 C
B HL M T AR R R FE AR ALy
Pyr(t) My = Pra(t) >0
{Cbm(l - 1) <Gy
Cou()=(1-8)C,,(t-1) +
(Pyr() My = Proaa(2) ), (13)
B P LA A A BT IR S AR Oy
(Pyr(t) + Pec(t) ) my = Prua(t) <0
{Clm(t - 1) > Cpin
Cou(t)=(1-8)Cou(t - 1) +
[(Pyn(t) + Pye(8) )iy = Proua(t) 1/my (15)
A€ (1), € (= 1) 235308 ¢ B 21— 1 I 2 725/
TFEREIR N5 Crat s s Cratin 7000 B LI AR S K B
INES AR Py (1) D 0 IS 20 SR )56 S & it A
TR s, ma 73 ) D 78 P A T TR R R s s, A
AR, SO 98% 5 Py (1) ¢ I 2] KA Ly
A,
VeI E 2R B O BYIR 25 B 1t , HOAE 5 40
5 kW-h, g R ANy 5 kW, J5 0 B 8505
97% , ATEHLAE N 0.01% , & v bl FH 75 i AR 4 55 28
AP T R RS RS H [ 19], 7/
MW HL R SR PR A3 A G R AN 3 Bl o
4000
3500

£3000f

f&zsoo-
%2000-

#1500
1000 r
50020 3.0 4.0 5.0 6.0 7.0 8.0 9.0 160
TR EE %
3 MERESEARGFHINMXR
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Table 1 Cost data of equipments in microgrid system
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Table 2 Capacity optimization results of microgrid
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Optimal configuration of wind-hydrogen-storage hybrid

microgrid capacity in polar environment
ZHANG Changyun, HUANG Jingguang, LI Zhengxing, WANG Tan, XIONG Huajian
(College of Electrical Engineering & New Energy,China Three Gorges University, Yichang 443002, China)

Abstract: The polar environment is complex and diverse, with low temperature all year round and accompanied by polar night

conditions. In order to rationally configure the capacity of the polar environment microgrid system,and improve the reliability of

it,so China’s Antarctic Scientific Research Station-Zhongshan station is regarded as the research object. According to the

characteristics of the polar environment, a wind-hydrogen-storage microgrid capacity optimization model is proposed, that uses

surplus wind power to produce hydrogen and is equipped with battery energy storage devices. Considering the real-time impact

of low temperature on wind turbine output, battery capacity and electrical load , taking the minimum annual cost of systems as the

goal ,the loss of power supply probability as the constraint, the capacity of the microgrid power supply system in the polar

environment is optimized. The simulation results of the example are to be proved that the wind-hydrogen-storage system can not

only improve the system economy and reliability,but also effectively reduce energy waste.

Keywords : polar environment ; microgrid ; battery energy storage ; hydrogen energy storage;loss of load probability ; optimization

configuration of capacity ; genetic algorithm
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