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Fig. 1 Schematic diagram of relationship between abandoned

wind power and abandoned wind power
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R1 2013~2018 AT 4 N A B LR EBHHE
Table 1 ~ Various types of wind power data tables from 2013 to first 4 months of 2018
TiH 2013 4% 2014 4F 2015 4F 20164F 2017 4F 20184F 1~4 J
KHEATTNCkWh 99.68 102.13 110.63 127.44 148.16 65.43
FERA T kWh 10.39 7.85 19.86 20.36 14.05 1.23
FERR /% 10.42 7.69 17.95 15.98 9.48 1.88
JHIE/AZ kWh 9.06 7.82 19.80 20.22 13.73 0.80
M2/ kWh 1.32 0.03 0.06 0.14 0.31 0.43
PR 5 L /% 87.26 99.60 99.69 99.29 97.76 65.04
PHE 5 Lb/% 12.74 0.40 0.31 0.71 224 34.96

2 O OB A AU B M SR KR SR . AR 2
A BR 2013 4EA1, BB B SR KURS o7 LE 32 R
90% , i 7 XU B F HR 23, BT LA X6 U 39 ) 57 A
FEL A AT 20 KRR 1 I 2 0 IE B RY , SE B b, R XY
B8 U 91 37 X SR BB T AR Tt L T A 1B
HILZEL VR R e T EL AT ] 5K O S A, 2017 4R A
2018 AU 91 57 Aot UAT BT T o, TE R A Dy ik 2637
AR5 RUFEL B B AR I P 25

F2 BEHFERESMFENELRE
Table 2 Data of electricity discharging and discarding

rate in heating period

BMFER BETEFERY e
P MM MM FERE /%
2013 4F 1038566 711644 68.52
2014 4F 785314 751279 95.67
20154F 1986006 1852376 93.27
20164 2036407 1835226 90.12
20174 1404515 1221015 86.93
20184F1~4 H 122804 104433 85.04

23 MR B S AT S A . &3
A AR B B g KU o LR AR XS AR, 7E 60%
2018 4E—ZFF R F] 37.03% , 3B 24 WHE A F A
PIEARME R B, 3 3 8 v &, AR B
B3 WORAAT 40% , 6B I 75 XL B2 7T LT 44
90% 37X\ HL 5 , WAL R FH 4R 77 =0, AL RBTH 44 50%
ENEER =
63 fABEIRPEMEIIFTREBRE IO

Pl 2 kg /NS A B B 3 IRV B £k 7 R 5 XL
[l 2 A BRI 2 T AR 300 3 XLk 5
PR 5 i it A0 7 XUTR] RSt HE B %) U BORR 30T, 0 I A e

®3 RAMERFRFFXSEE
Table 3 Percentage of abandoned winds and abandoned

winds in low seasons

PN WG IRERBEE R
MW KAETFMW 5%

2013 4F 1038565.79  648171.71 62.41
20144F 785313.56  512237.83 65.23
20154F 1986006.00  1215776.09 61.22
2016 4F 2036407.00  1160040.85 56.97
2017 4E 1404515.00  829111.23 59.03
20184F 1~4 122804.25 45479.87 37.03

FEX R, 2 S KA iR A s 2 A
fEBEB AN — A F XA, B W AEAR A s 47 i
B, i RE B A UBOLE i T 58 WKL, BT ih T4 T
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2 40 \&‘ ’/,w % /
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2]
/NI REREUCR  FE X S e
Fr U] i HE UK

Fig. 2 Energy storage times, frequency of

[ 2

wind abandonment, simultaneous occurrence of

energy storage and wind abandonment
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Fig. 3 Diagram of total energy input, total abandoned air

volume, and total amount of discharge amount

6.4 HEMFXNENEFREESHT

] 4 S 2018 4F 57 XUHL T -5 %6 Rz /)N s 50 55 KL
i E . B 4 0] F 1, BEE 77 KR 1 38, 57
AL YR Bk /D, 3 KU B FF AR B AR 5 ik 2 . 1A 4
ISR 4R, — S5 B D, — A Y T4k, Wi 4%
£ AEFEXUER, 7355 2800 MW IF, F5 XU YR B 1
W, HLEE 2781.88 MWh B2 1|, 2800 MW 5ft 42 e K
FEREE 7 RS XL R 15011.9 MWh %R 1600 MW
I JAUHL T, 3 A7 KRR T R e 7 B 1 i B 2 i
SR FE R ST 57.14% 5 {05 DATE 94 2 5B 5 XU
712800 MW BCEAHRE , B 2 BLE 1400 MW, T fig
TH 2N 75 XU 28284.55 MWh,

16000 40
14000 135

£ 12000} 130

E 10000 - = F MG {25 &

& 000 R 202

i "=

ﬂg 6000 115 &

>

& 4000} 10
2000} 1s

0 1 1 1 1 0
300 800 1300 1800 2300 2800
Fr AU [X ]

B4 2018437 XL J) -5 /N P
Fig. 4 Schematic diagram of wind power,

hours and electric quantity of 2018
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COORDINATED OPERATION METHOD OF GRID ENERGY
STORAGE AND ABANDONED WIND

Ge Weichun
(State Grid Liaoning Electric Power Co., Ltd., Shenyang 110006, China)

Abstract: This paper proposed a method to establish the safety barrier of power grid through energy storage to realize
wind power accommodation. Based on the capability assessment and identification method of energy storage input, the
model between the energy storage operation mode and rated power and the wind power accommodation demand was
established. It also constructed a method for analyzing the correlation between electric heating thermal storage load and
abandonment wind during heating period. The qualitative relationship between abandoned wind electric quantity,
abandoned wind hours and abandoned wind power were explored. The case study shows that the effect of energy storage is
obvious. However, if the energy storage capactiy is only configured according to the maximum abandonment wind power,
the energy storage efficiency is not high because the electric heating thermal storage only consumes the abandoned wind
power during heating period.
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