20194 9 A
F4A0E S

PSS N = i S G =3 ) Sep. 2019
Vol.40 No.5

Journal of Zhengzhou University ( Engineering Science)

NXEHS:1671-6833(2019) 05-0064-08
SHNEES SR EFEMERAALEE 5= H R

w1 1 22 s 2 r 2 2
X, FRAL, R O, W &, mEI, RR4
(LT ) S PR T H g 0 W) W Y B BT ST I , 3R 4011205 2.8 R 2% WU T2 BE , HIK 400044 )

B OB Ao XS ALS b RS BAMEGAMER S B T 2 X st Be AR 5 & X
S B &SR EAME BIRAAME G I Rk H ok, AR DS A X2 AR A B R AT 8 8 R A
PR AA B, ELT Hh XERERERMTEE B . RE, Ao A XAk 30 A b EAME B 69 4ME &R A
Folf B AT e w R FEEN BAR, LT 5 F XAt 5 & R 3h S AME B A AME o 45 F) AL AL R R B AL
T uy TR R R A X e ie TR 5 K S AME e 42 I B A R G 4 IEEE 33 ¥ % R it 47
Hl s oAr REREAA TR T FRR VMBS ZOERE, B A KA AME LB R HAME X R AR D

AME R A& 09 AT

KB oA KXk RWEH G, AMER®R,; IS EIMESR; RA

HESES: TMT MEAR SRS A

0 3l

UEAE R B Tl FE BAT L i & e, 5 T3t
SR Ak B A 4 R ) B A REURR R A R IV L
o0 3% L T BT S 174 S5 SR AL AR 8y . TR I, 7 TG HEL 1)
o, R AR i 1 AT L R o3 A R YR A
R T A B BT 5 ) 8, H R T R R Y
Wi R, 0 2 22 4 e g B AT Y a1 H BB T
fi) i

H, T I 19 3 B 5 1 T U 90 D R T R i A
PR AR AR A E T AR L R
B G AME A 7 SR T U S B = L s A
JE4% 52 28 ( dynamic voltage restorer, DVR) J2& fif 1tk
FL T 27 R ) R A R T B, O T AT 42 9 DVR &b
EAOR T RIAMEPERE A AR DCRE gE (1, DVR
R M2 BE T 32 R T G P S R v Y R
X T T Y R R B A B A B v TR
AR 25 I 18] 0 A7 BIR . B A PRt R & e Al RCAS T
Wi, oA A BEAS B 1 PR & R, it B SR A PRk
A5 B Ty 1 40 A 2 IR R g
WL R A T (E 3 A 3 i G
BB AT R SR ER, K, an ] g Ak o3 A A
RE Y L B 5817 SR Mg 2 20 A SRR BE S 5 L R BT e

il 1

=X
EEN

75 B #9:2018-11-27;1&1T H #§:2019-02-16

doi:10. 13705/j.issn.1671-6833. 2019.05. 004

I P 5 A R ) )

FUA, 1% 6 B 9 AL e B Sl B A K
AT 5T AR, SCHIK [ 8 ] L i /0N Ak £ BE 5 B¢ 32 17 A
AN AL T A 22 O FL AR, 52 XUZ i BE 2 H AR Ak
e B A SR DAL 1 3 B0 125 R A i B 0. SCHiR [ 9]
Py A A S 9 P BR K, Xk 2R 40 v T 5 R AT AT
BRHE Y, e B2 5 M i, SR D0 AR ik 21 i dwe /N e
Xt ) STATCOM iz {6 75 fit. SCHk [ 10 ] 42 H i 1y
RAGVETT R T i, IS LT ) A B2 TR A BIE 52 i
AE R g ARk K IC A A% B 2 5 R BT R
BT, SCRRE LD ] e I rP i 45 il B fE 1 B
R R 5 ] 8 BB T HL A ) B 5 AL X B BE
24 3t A B0 PR T I 2l 1) . SCRR [ 12 ] 52 1 o BE ot i
) i 15 000 0 IR O B IBC A B IBR A 4 ) SR
W%, AT S5 B0 45 fol v 190 0 28 R T R RE R A1 0 4%
WFEm 2 Anilfe.

B XA SRR RE S 5 H TR BT A B Y 1T
BB AT RS R, B, LA RE B AR LR
BT G DM 3¢ 22 2 AR R A7 A 19 P T A S
Flb, S 1 o0 A U6 RE 2 5 HL i 8 B A B2 1 A
AT BB AR, 7O AL e B B SRl L, LR A
FUAERE DVR A2 A FI R T 36 38 2 o H b, 2
7. DVR 5575 4 A BRI G b R4 ) 3w, IR

EE&THE: EHEm AR PR H (5220001600V6) 5 [ [ 5 P AL 2 "/l RBHE BT B 55 H (52202316000 )
BEEE B (19929, 5, 77 A, R K LA, 32N 3 W5 10 X B 58, E-mail ; boli9301 @
163.com.



%5 2% A o A Ak RE S 5 v T e o 1) O A P -5 42 7 S 65

KL HE LSRRI B 5, R TEEE 33 745 4%
B GEX L TIC oA R R 5 M ) 45 ) 7 12 R A T
(NEER AT

1 S5 ERESEREGREMESN

or A AR RES 5 U TR BT B 36 B D7 AN A 1
JI 7R 3 A A RE P AREL S Y — 50 2o AR
#e 5 PCC G4 73 /b — 2% 5 DVR Rl RE X %7 3%
i, %7 DVR BT L.

PCC
o s DVR
s s ——— o
! R
]
= t
AR DVR .
ik AR A BIBSH
—
DEAH I

B1 SHXfERSEREGREMEIER
Fig.1 The voltage compensation method using DESS
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Fig.3 The joint compensation strategy for voltage sag
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Optimal Allocation and Control Strategy of Distributed Energy Storage
System for Compensating Voltage Sag

MA Xing', LI Junjie', LI Bo’, XIE Wei’, GAO Mengkai’, CHEN Minyou’

(1.Electrical Power Research Institute of State Grid Chongqing Electric Power Company, Chongqing 401120, China; 2.School of
Electrical Engineering, Chongqing University, Chongqing 400044, China)

Abstract; In order to provide voltage sag compensation in distribution network, a model to optimize the alloca-
tion of distributed energy storage system ( DESS) and a control strategy incorporating DESS and dynamic volt-
age restorer (DVR) was formulated and solved have been formulated and solved. In this paper, a double-layer
DESS allocation model based on minimize the installation cost of DESS, voltage sag detection equipment and
voltage sag of sensitive load was formulated to find optimal configuration of DESS. Then, the minimization cost
of DVR, DESS and maximization of voltage for sensitive loads were achieved by joint compensation control
model combining DESS and DVR. Moreover, the particle swarm optimization algorithm with random mutatio
was employed to seek optimal solution of the proposed model. This approach was tested on the IEEE 33 bus
system integrated with DESS and sensitive load. The results revealed that the optimal allocation model could re-
duce storage capacity, and dispatch model could successfully meet the demands when considering voltage sag
and further reduce the investment of the compensation equipment.

Key words: distributed energy storage system; voltage sag; compensation strategy; voltage dynamic

restorer; cost



