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Fig.1 Structure diagram of active power flexible control system
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Fig.2 Flowchart of active power control
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Fig.3 Flowchart of solving optimal combination
with feeder tripping control strategy
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Table 1 Operation and control sequence

information of all feeders
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12 1.50 0.95 1.425 1
11 3.08 0.95 2.926 2
9 3.10 0.95 2.945 3
8 2.98 1 2.980 4
10 3.15 0.95 2.993 5
1 2.75 1.15 3.163 6
6 3.25 1 3.250 7
7 3.50 1 3.500 8
5 3.60 1 3.600 9
4 3.32 1.15 3.818 10
3 3.55 1.15 4.083 11
2 3.81 1.15 4.382 12
14 7.38 0.9 6.642 13
15 7.50 0.9 6.750 14
13 7.51 0.9 6.759 15

ARIGE IR VBRI e A 4L A SR B R v, 2%
WIAMH P, =59.98 MW P, =45 MW, $f75% 4 5%
a—c JE B A GFEA an e 1 e A e T
PATHEL IR d iR RVIRELES N IR,
RY' R}, R, R Ry} (RIMHHT j YIRER  1E 3 HRIH
A IR AEHE R 54 e 51 A B AR SE I 0)
PATT L IR e LR £,0F R MNUIBERSE A T 4
bR, IS BRI VIR E G IR, R, R, RS R, |,
BY3 1 Bk X 1 AR T O 1) T SRR iRk 11 572k 9,
TREE 8 ITER 10 KAzl 1 VIbk, VIBR I B DT R
9 15.06 MW, 37 3 547 ) ) S (i Pl [ &8 44.92
MW i 2 T 9 B v R i i B A

FRAE 75 96 L, 7 8 2 ot & A B R4, A 4 T A
IR R GG, Hh T Sl it T 2R R
AR B R AT Sk O S 14, 5 H nT SR 0 5H e VR HL
I 8% , T P FEL X BB IR 6 1 Ui T ) FH 23R Ak Pl i
Hefr) 90% $E = 1 98% LA 17 B RE IR L I A Th ol
RS R G AR THREESE SRR,

4 #Eie
ARG R G HA IR K 2 W Rl

ST B RO TR B T — D A U
O FAE R 7 W T I E 471 AGC A1
2 A A I U TSR L SR T B 1 B
Yo AEARIE R IO 22 A R B AT IORTIR R , R 03
BT TRV S B A U P
60 2R G 0 A 5, 96 43R 1 %

1 ST B RO AR AU R i 22 B2 T 2 48

e B T R IR s b 2 TristT . A
DU R G AE AR H e IR i ol AT R Y
RO, B Uk 1 AR SC BT A5k 1 & BRI FA
RO, S RIS RE I R il 47 D D A i il S it 17—
SN 28, TS A DR TT 58 TR X 190 A2 4 .
B ARG A B SRR AT — s A AT S T i
DA AT Dy il SR 2 — 20 B e P 0 G e S A
R BRI

SE 3k

[ 1] TH, EMHME, £FW, 5. KMBOGRE B ) R SR
W], P EAHL T, 2014,34(1) : 1-14.

DING Ming, WANG Weisheng, WANG Xiuli, et al. A review on the
effect of large-scale PV generation on power systems[ J]. Procee-
dings of the CSEE,2014,34(1) .1-14.

LISERRE M, TEODORESCU R,BLAABJERG F. Stability of photo-

voltaic and wind turbine grid-connected inverters for a large set of

—
[\S}
[

IEEE Transactions on Power
Electronics,2006,21( 1) :263-272.

R XN RBE AT A5 & XU R G A A48 F P 4k s
%], B A3 ,2016,36(7) :7-14.

LI Qian, LIU Tianqi, HE Chuan, et al. Coordinated optimization of
active power and reserve capacity for power grid with wind farm[ J].
Electric Power Automation Equipment,2016,36(7) .7-14.
TR, B R TR, A5, R KRR X H ) 3R 4 1 I
JEEXTSHEME )] PS5 R RE R, 2008 ,24( 1) :44-48.

FAN Gaofeng,ZHAO Haixiang, DAI Huizhu, et al. The impact and
countermeasure of large scale wind power on power system [ J].
Power System and Clean Energy,2008,24( 1) :44-48.

[ 5] YUAN Xiaoming. Overview of problems in large-scale wind integra-

grid  impedance values[]J].

[3

[

—
N
-

tions[ J]. Journal of Modern Power Systems and Clean Energy,
2013,1(1) :22-25.

[ 6] EZHLMAT]. 5L R 2 74 2E 3T R IR R B 525 (2016)
[R]. dbxt: MM AT, 2016.

[ 7] BHUATA, BRIREE, 55, KRR LA D R fE i R e ik
], B A% A3h1E,2010,34(17) :59-63.
LI Xueming, XING Zhou, CHEN Zhenhuan, et al. Design of large
clusters of wind power active intelligent control system[ J]. Automa-
tion of Electric Power Systems,2010,34(17) :59-63.

[ 8] Fv&, B, IR MARMNEY S S [1]. B0
R4 A F1E,2009,33(22) :88-93.
QIAO Ying,LU Zongxiang. Wind farms active power control consi-
dering constraints of power grids[ J]. Automation of Electric Power
Systems,2009,33(22) :88-93.

[ 9] i k5, 0Bt W, 45, 7 S XU 3 Dl Dy e e o S 5
SCHLLT]. TR GEA S, 2011,35(24) :44-46.
LI Jingkun, YAO Xiuping, KUANG Ruiming, et al. Wind farms
active power control strategy and implementation in Xinjiang[ J].
Automation of Electric Power Systems,2011,35(24) .44-46.

[10] s, et ae , ak /N 5l RS RUH AR T H T 5 )
RS TERIITRIT]. W R A 31k, 2010,34(17) :37-41.
GAO Zonghe ,TENG Xianliang,ZHANG Xiaobai. Solution of active
power dispatch and control scheme for interconnected power grids
with large-scale wind power integration[ J]. Automation of Electric
Power Systems,2010,34(17) :37-41.

[11] LS R 7 A . 2 i e e s o] ) v I 22 H A
JEREHLAL 2 4RI (], W1 A Sk BE 4, 2017,37(8)



E7H RIS R REIR AL A D I AR R D5 vk SN 23

35-42.

XIE Shiwei, HU Zhijian, NING Yue. Multi-objective hierarchical
stochastic chance-constrained programming considering optimal
load-shedding direction[ J]. Electric Power Automation Equipment,
2017,37(8) :35-42.

[12] 455, Mok BRAR e, 45, RIUGERE UL A Zh R e s th R 4t

il (—) KL Z [ B Ur Rl (], o R g A shik,
2011,35(20) :20-23.
XING Zhou, CHEN Yonghua, CHEN Zhenhuan, et al. A control
strategy of active power intelligent control system for large cluster of
wind farms part one coordination control for wind farms[ J]. Auto-
mation of Electric Power Systems,2011,35(20) ;20-23.

[13] BRiREE, Mokt 479, 45, RELEERE AL AT D RE 5 th) R e 4

SR (=) KA A TR SRk BRI ()] R REE A gl
1k,2011,35(21) :12-15.
CHEN Zhenhuan, CHEN Yonghua, XING Zhou, et al. A control
strategy of active power intelligent control system for large cluster of
wind farms part two coordination control for shared transmission of
wind power and thermal power[ J]. Automation of Electric Power
Systems,2011,35(21) :12-15.

[14] HRIE B, XS, 4. SCS—S00W JRUHL Y45 By 2 5 45 il e
WHILI]. B RS A 3K, 2010,34(23) :102-105.

XU Haibo,ZHAO Jie, LIU Ping, et al. Development of SCS-500W
wind farms active power control device[ J]. Automation of Electric
Power Systems,2010,34(23) :102-105.

[15] AR, JEEBE R —, 55, &M R HEE A sh ik R & ik

I W RS AL, 2011,35(11) :39-43.

FENG Limin, FAN Guoying, ZHENG Taiyi, et al. Design of wind
power dispatch automation system in Jilin power grid [ J].
Automation of Electric Power Systems,2011,35(11) :39-43.

[16] BiE, 227C EA THLHA G RS RO eUF L[], B
HI ARG RIS 1] ,2010,38(2) 1 1-7.
LI Jinghua,LAN Fei. Extended priority list method for unit commit-
ment problem[ J]. Power System Protection and Control, 2010, 38
(2):1-7.

[17] Filgh R, F R M 2015 4 22 3 Be I i b 15 17
TEOLEAMR [ R]. 7598 T A 4% TG 2015,

EERAN

KOE(1986—), B, HFHA, T
BRI RE B, ERMR T A G S
ARG W B AR Fo BT AR R A B R Ax H] (E-
mail : songbin@nrec.com) ;

AEE(1979—), B, W EHA G
BIRF ML 2R RT AR EGE
- YK B AR

o %(1978—), B L HAMA, BRI Mt
BRI 6 R KT A Bk AR

HAAE(1982—) , B, ZEBMNA, SR TN Mt £
BRI G AW S R AR AP Fe BT AR R A R AR

APA(1979—), B B XA, HHE LR ML, £
BB R Ty G A B B S e B b AR A AR

Flexible control method of active power for renewable energy station and its application
SONG Bing, YU Qunbing, CHEN Jun, XU Guangfu,ZHU Zhonghua
(Nanjing NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract; Currently the active power control of renewable energy station mainly employs the communication

command to adjust a large number of inverters and wind generators. However, the active power control speed is slow,

which cannot satisfy the requirement of active power emergency control at the system level. A flexible active power

control method based on current active power control mode of renewable energy station is proposed ,in which the ad-

vantage of millisecond breaking rate for the protection device is fully exploited. The system architecture of the pro-

posed method and active power control process is designed. A mathematical model with multi-objective constrained

active power optimization control is proposed , which is solved by an improved priority list method. The feasibility and

effectiveness of the proposed method are verified by practical engineering application case study.

Key words: renewable energy station; active power flexible control; emergency control; multi-objective constraint;

priority list method



