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Research on evaluation indices of new energy generation characteristics and membership functions

LI Yan', WANG Jie', WANG Shaorong', CHEN Feng?, ZHENG Xu?, TANG Jing?
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of Electrical and Electronic
Engineering, Huazhong University of Science and Technology, Wuhan 430074, China; 2. SG HBEPC Economic &
Technology Research Institute, Wuhan 430077, China)

Abstract: To evaluate the influence associated with new energy characteristics of power fluctuation, power intermittent
and layout, two types of indices and method for evaluation of new energy generator’s characteristic are established.
Characteristic indices of new energy grid-connection include power fluctuation, disperse degree and test contribution
degree of wiring or main transformer, which can evaluate generator’s quality, layout and modality; the indices of grid
accommodation capacity include effective permeability and power balance contribution degree, which can evaluate
generator’s scale and peak regulation effect. To get the applicable membership functions and corresponding normalization
values, the specialist marking idea of fuzzy comprehensive evaluation method is used to improve the normalization
method of “membership function model and marking form”. The application in Suizhou grid shows scientificity of these
indices and method, they are useful for guidance of new energy generation connection projects and grid planning, so they
have engineered value.
This work is supported by National Key Research and Development Program of China (No. 2017YFB0902800).
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Table 1 Evaluation indices of DG characteristics
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Fig. 1 Membership function model of power fluctuation
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Fig. 3 Membership function model of normal distribution
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Table 3 Score form of max voltage change

PG VRSN IT7S SRm R
0~0.02 1
0.03 0.95
0.04 0.9
0.05 0.8
0.06 0.7
0.07 0.6

W HL s T KRR R PRI E 3L, S5 G BoARbriE
IR, SR KM ARG 0.07, JH PR A
LEDAIG S B TN R BN Gaw

1 Mx<alf
= 10
=L s aasopsor 10
1+a(x—a)’

P 3 AR T R B VP
e, W3R 3 BTN, 38 a =171.2, p=1.858,
a=0.02, PREZRECHA(11).

! x>0.02
1+[171.2(r = 0.02)"** | Coan

1 x<0.02

3 THEERRERREERHAEMICREINE
R P R B R

e ] PX A7 50 7 G L 5 S AR VA H
], WA KB FIZK . IR Re
FLTRT, BN R T A g sz e, R AR
PR E RGNy TPOOEEIE, R SR AR S,
RS I o He Bl g s A Fpm B AR P A . BT H
AT % B A <A B BT RE IR LR E I, Bl
PN R 1) 18 NS REN L7 ST 5 )7 kW,
TR ] X 3k B LIA 2 25 05 kW, H
B —WIEHL 4.85 J7 kW, RIAT 1 XU HAE A BRI A
35kV LB AN T, MURIE BRI AR sl L 55
WAL T L S BEHLIA R 100 J7 kKWL T 7K T 56 i
MEEHLAF] 100 J7 kW BEE 7RI GAR Bk 2
HUEF] 100 J7 kW, BRI 110 kV 82 HA60k
TUH DM RIS 32, BB, 2 e N ARk
JRC R Ry o F5 T i M s X RS AT BH BE B 5 1)
i EE S AR 05 DA RHT RE YR R HL E B N T FEL X A7 A
L g T ZRIEM T, I R RENE T
W4 I FL P () s i T o AT AR PE . R SCHEIAE
I M it L O R P G BT 3 A i s R L SR S B o
AR () 52 PR EAT 0 AT U B o

H(x)=




2= WF, % Th R BRI A B i PO PR R bR A L SR S e BT - 47 -
1) B C, AT A LU S v 524, S %08 40 A

BN, 1 T3 sh PR
B o MEIBEIN T IEAESAT X N e
AT H BT, P 4 Dy /NI I T U
gt st gk, VAR

in{P[@+1)xAT]1%ixATﬁ2
C, =

n _
P,
0.097258
24
—=—=0.064
—— R ALl
0990 0984 0985 0985,
1000 0220, 0984 Q985 5 g7 i
1.000 5_;_,,;;!;5‘;“%' 0953 089
0.900 | 2 \ / 0931
Y 0837 / 040
0800 | \ /0505
g 0.700 | X 0700 __/c_m
£ /.
Rl -Qm A osm
0500 | '\:'SH (oass
WOATT 0

1 0443
0.400 | 0.449

0300
0 1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23
k]

4 XA E A%

Fig. 4 Typical wind daily power characteristic curve
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Table 6 Score form of power balance contribution degree

HL I T TR SR ) B PR A
5% 0.60
>40% 1

6) BEMIAC HE P PEAL AR A L a5 R

AR T oE SOBT IR B VEA FR AR IR R
THET SR B R A H AT, A B L
FHIR SR e PRI G LA 2014 45 LKA
N FERGEEIEAT A5 VPN, SR PR LA — AL E R (T
WL T) BV B GRS 1 5 it ] FEL 194 £ 55 i
JEo h BARBFRAR VAL S5 R, B REUE I I it 5T
Tabrls: T H AR AR BB B 2 B Sabr
—SE T DIHUEA 1, UiHAHH AN R
FAR N-1 BRI I 28, A7) i Bl ] PpL o 1 F
AIEEME . AT C L R P P R XU RN 35 kV L
g, HAASNERIBE ), AE R B _E R 1 Er
T, ARBERA— o 1, Widhizm4
W AT/ e W R, g D L~ 487 15 S i ) L R )
T REVEORT A7 AT e WA IR S0 ) v, g P 31 T AR 110 5
FAEH .

x 71 BIMERA—LER
Table 7 Evaluation values and standardized results
Pl

B/ Jekbr . :
251 Ei=2a1 T VA4l
R 0.064 1
FEREPE Pan: 103 0 1
FA N1 KH TR 90.24% 0.902 4
HRCB TR 61.25% 1
Yk
PR ) HL -7 TR E 27.17% 0.93

4 it

AR R B i YA 1tk S 3 T H R PR 5% 0
AT T RS PP TR AR, RS kA ¢S
o R B+ PR 3 3 A — T, S A BN
BTRENE “ ki IR NSRS B DL, W PF
AitiFba LA A SH T8 e R ) o D7 AT AR BT,
HA—2 M TSN E.

S0k

(1] SRarg, FE#, a7, S5 20U B S i M 52
25 P[] D RS S, 2010, 38(21):
132-140.

ZHANG Limei, TANG Wei, ZHAO Yunjun, et al. The

integrated evaluation of impact of distributed generation

on distribution network[J]. Power System Protection and

Control, 2010, 38(21): 132-140.

(2] W7y, A%N, TRLURE, 5. —FBIGRIF MIE 14 R
(], W RGP 520, 2017, 45(2): 105-110.
CHEN Li, HU Po, WEI Jingyi, et al. A new evaluation
system of grid-integrated PV generation[J]. Power System
Protection and Control, 2017, 45(2): 105-110.

(3] Ui, H5RER, BUER, & FEFREEEAM )
ARG Hbs I ML) B R GRS 12,
2017, 45(10): 31-37.

LIU Gushuai, XIAO Yiyao, HE Yugiang, et al.

Multi-objective optimal method considering types of grid

connected new energy of electric power system[J]. Power

System Protection and Control, 2017, 45(10): 31-37.

[4] V. Dabra, K. K. Paliwal, P. Sharma, et al. Optimization of
photovoltaic power system: a comparative study[J].
Protection and Control of Modern Power Systems, 2017,
2(1): 1-11.

(6] B, HiEm, e, & B NHEH A
T 7 P TR T P U ASOR B UL AR A (D). 0 EL Bk
B, 2012, 32(9): 35-39.

LIAO Yingchen, GAN Deqiang, CHEN Xingying, et al.

Fuzzy optimal power flow analysis considering

indeterminacy of distributed generation for urban power

grid[J]. Electric Power Automation Equipment, 2012,

32(9): 35-39.

(6] R4, MRA, KFH. LGEHEL EURETFUG
oA AL BCE DT[], W R G fR S F i,
2016, 44(1): 85-91.

SHI Quansheng, GUO Lianghe, ZHANG Xiaojun. Research



&, AE

T BB REUSUES VR R C R T A Fi b e LS 2 e U T T

- 49 -

[7]

(8]

(9]

[10]

[11]

on optimal configuration of distributed generation
considering economic benefits of the multi-agent[J].
Power System Protection and Control, 2016, 44(1):
85-91.

BRFHER, i, sk, A5, % 18 0 X i Y e 1)
P L P RERII]. H8 T RS A Bk, 2008, 32(22): 12-15.
OUYANG Wu, CHENG Haozhong, ZHANG Xiubin, et al.
Distribution network planning considering DG for peak
shaving[J]. Automation of Electric Power Systems, 2008,
32(22): 12-15.

DR BHIE, XUBIUE. 2% R8I 2 AL 3 20 o (R I E AR Ok v
HAREIH]. B RGERY IR, 2016, 44(5):
17-23.

OUYANG Cong,

accommodation capacity of grid-integrated photovoltaic

LIU Mingbo. Computing of
generation considering network’s transmission constraints.
Power System Protection and Control, 2016, 44(5):
17-23.

FAFAR, BARIR, kI, AE. CHL A A RE VR AN e
TN R A []. B, 2016, 33(4): 2-7.

WANG Shouxiang, GE Leijiao, ZHANG Qi et al. Impact
factor analysis of distributed energy accommodation
capacity for distribution networks[J]. Distribution &
Utilization, 2016, 33(4): 2-7.

FEB. B/ A N LR R3S AT 1 56 7 T 5[ D).
B BRI, 2012.

JIAN Chao. Research on operation control method of
connecting small hydropower station to the grid in
Enshi[D]. Wuhan: Huazhong University of Science &
Technology, 2012.

F PR /NIRRT P 28 55 80 PR B 8 2
F3). B BTE 5 R, 2016(3): 199.

WANG Huxin. Research on the economic and
environmental benefits of integrated grid consists of
small hydropower stations and wind power and PV
generation[J]. Innovation and Application of Science and
Technology, 2016(3): 199.

o, RATR. BT AN BN SRS IR B bR AL
WHE0]. B s 5IAR, 2011, 41(3): 72-77.

LI Guang, WU Qizong. Research on data standardization

[12]

in comprehensive evaluation based on consistent result[J].
Mathematics in Practice and Theory, 2011, 41(3): 72-77.
XZERE. AEIRAEEAE AS ERHIT TR vh (142 H D).
VORI RS K 22 2 AR (S REEIR), 2007, 8(2): 21-25.
LIU Xueyi. Delphi technique in the assessment of

[13]

interdisciplinary research[J]. Journal of Southwest

Jiaotong University (Social Sciences), 2007, 8(2): 21-25.
(147 k. XUH MDA Lo e 2 i o R A LRI [D).

Dred: AR, 2015,

XU Chao. Data mining and feature extraction of massive
Ji'nan: Shandong

wind monitoring information[D].

University, 2015.

Wi HER: 2017-03-31;
EE &I

A1), o, TEWE, alBR, AEAFIT,
EEHR TG @A B RAR HEATIES. SAHAXL L. &
A RIBATHATS; E-mail: liyanhust @hust.edu.cn

I F1988—), F, MEAAL, HRFE@AHBRELHN
AR 545 #ydl & 34a%3t; E-mail: 583205291@qq.com

I RA1960—), F, TFE, R, LA 3,
E BT EAR) ZHEATE IS WRAR]. e WA
el dr 5ipE. o) R AKABAAMAEAS.

(R#E RKER)

{&EI HH7: 2017-11-02



	DOI: 10.7667/PSPC170462 
	计及新能源特性的配电网评估指标及其隶属度函数的研究 
	Research on evaluation indices of new energy generation characteristics and membership functions 
	XU Chao. Data mining and feature extraction of massive wind monitoring information[D]. Ji'nan: Shandong University, 2015. 



