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DPFC optimization configuration strategy for increasing transmission equilibrium
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Abstract: In order to solve the problem of how to choose the installation position of Distributed Power Flow Controller
(DPEC), the equivalent model of DPFC is established after analyzing the running principle of distributed power flow
controller. Then, the optimal allocation model of DPFC is based on the equilibrium of power flow distribution of transmission
section and the life cycle return rate of DPFC. Using the improved particle swarm optimization algorithm to solve the
proposed model, the DPFC can be installed on best lines and the increase of the rate of transmission section of the trend can
be gotten. The simulation results of the IEEE39 nodes system and the provincial 500 kV system show that the DPFC device
can reallocate the power flow on the cross-section connection line, and verify the rationality of the equivalent model and the
optimal configuration model and the effectiveness of the improved particle swarm algorithm.
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Fig. 3 Working principle of DPFC device

5 UPFC H#ILt, DPFC %8 7 5 Bl 44> A8 i
BRI, Fo AR A AR RE I T AE I F
B ARy g BT R ThResk e, A48 UPFC —Ff
IDEA — F R A s AN BRI A eV 1B T AR, 3¢
ER TR TR

J£H, DPFC SN UPFC HAS KA H AR
MAS DAL DR REBWASG, BT
T e S8 b, ANTREG I s 48 2 0)
A, B> TIRZ KO L i e, AT
DPFC H B A A% UPFC 5 T ALK T4,

1.2 DPFC HIE %185

£ DPFC [fa AT H BERS S — VRIS A& 4
{H2 =R S AR WA DD R A e ik, Yedy
DPFC PN 5 IR AR i 2 1 Th 26 P-4l S
AR A B REA TR . LY S DPFC
PR LR IR Dha s, e S e sh3, N
S S, DPFC 38 i o628 e e i A pl e
18D RS (L FEURH A7 SAeas 28 T 4 2 il i H 1) FFERN
AR A ) A ] JE AR DPFC 2 E AT AL
WM, (RN =2 v DAAEZR % AR = i, sK
WUBA DD R ik 2 R . 7E DPFC [ 55 350si Y
IR R DA 178 A 2% T 0 S A AR A A EE AR
FRRYE, 1SRRI 4 Fros.

MK 4 Hr,  BRIBERN FEIDEE N ST 2 A S5
ANHEARYE Ugy 2O F Uge 2000 Ry HiXn R HF
AR IR DT, 1T ReetjXee RANEERPHPTA A
AR A BT Al

A Q2)y—2U(S) 3 AR s R AT LSRN
RIEN I o

[ 4 DPFC 3 ERIZHIRE
Fig. 4 Equivalent model of DPFC device

P, =U;G,+UU,(G, cos(d, -6,) +
UU,(G,cos(8, -8,)+ )
B, sin(0, - 6,,)) + B, sin(0, = 6,)) +
U.sth (th COS(QX - ash) + Bsh sin(Q - esh ))
Q,=-U!B,+UU,(G,sin(@, —6)+
VU, (G,sind, -6,) -
B, cos(6, —6,)) - B, sin(6, —6,)) +
UU, (G, sin(0, —06,,)— B,cos(6, - 0,))
P, =U?G, +U,U,(G, cos(6, -6,) +
B sin(d. —6,))+ B, sin(6. —6.))+ 4)
U,U. (G, cos(0.-0.)
0,=-U!B, +UU,(G,sin(0, -0,) -
B, sin(0,-0,) - B, cos(@, -0,)+ (5
UU,(G, sin(6, - 6,)

2 DPFC LB E1REY

FEEL LR A A B AL, I
L0 1LR A b e e N T T e 5
0 B AN BT TR O A i o R U, g s gy
Hi AL R AL AR B AL, NREARAC R A7 A MG
Gk e I A R R e g, Rk
BOEAC, RULERMTIHE A BB, (LG8
. Rl Gt 2 i DPFC 2% 8 2 i & & FE
(1) T ZEHR bR
2.1 BfrE#

(1) #Am A P

AR A7 38 2R b 2 H b R AT B 4 i Y fiy
PE, HEbreREan=6).

f;:nﬁn(/jezg(al—ﬁﬂz] (6)

Ar: ah XBRIMRES L6 1 10 4303 B X AR
RIS LRI PRI S8R s QN DRI T IR 2R )
Ftr. BAERRRW(7). (@)

a,=P/F  (lef) ™)

€)



B, 2 TR E %) DPFC Akl & Jyid: - 97 -
ﬁ:Lza (8) fEEF" Prsfrcf%” Qrsfrcfﬁ%U%éEE%ﬁw%n%yjﬁjﬁﬁg
N PRI ERRE 2, Uy or J2 MR LU (3578 H AR o
s PP W BRI SRR T R ik et 23 FERER
N B2 QP B B (D) REHLRAR
(2) %iﬂ;“ﬁ}% H:HLI&?I-]%% })gi,min < I)gi < I)gi,max (l _1 2 e n ) (15)
DPEC 355 (14 4 fir JE I 25 2 ) 4 B NGEAT OQpin <0y <Oy E

oA 75 A R N SR AR SN S AR B HE 7 2 FH )
el an=X9)r.
8760-c, (O Py, =Y. P))

leN leN

F(r,n)-cy 'ZGDJ
leN

X Pp k23S DPRCEE S Ji Wi b B4R 4% 2 A%
I Tl R B BRI R 221 B Th R, Po WA
DPFCZ% & I Wr [T 5 4 T 26 4 A 326 Ty ek 1 A B
I IR 21 ARSI TR G o Wi TS 2kl b 28
[IDPFCH Bt c N AT HY; cp ADPFCHLAL
KGN For, ) VP EARE, WX10).
r(l+r)"
Fem =y
HAr e Zen X1 ) Frrs.

A :min% (11)

(=12,---,N) (9

(10)

2.2 HERYR
(1) 340 DPFC 3¢ & J5 [ 26 i W 24 o1

R :Rr + Us i Ur (Gtr cos Hsr +Bsr sin esr )
r=1

Qv :er + Us iU; (Gv sin esr - Bsr cos esr )
r=1

. (12)
})r :})rs + Ur ZU? (Gsr cos esr + Bsr sin esr )
s=1

Qr :Qrs + Ur i Us (Gsr sin esr - Bsr cos Hsr)
s=1

(2) DPFC '8 N T3Pl 4 i

£ 721 DPFC ¢ 5 P SR 8- (17 T S RS HE )
B4R R0, gt o Y AR R E N I SR 5
156 L HS Y5 AN 2R GE R PRI T R AR 1l A

P, +P,=Re(U,l;,)+ReU,I;,)=0 (13)
X, Py R Py, 2399 38 7R T4 FE S Y50 1 Tk FE e 5t
P T

(3) DPFC 1) H ARz HIZ0 R

P =0

s Prsiref -

Qrs - Qrsiref = 0 (14)
Us - Urs_ref =0

e Py M1 Qg 73 K FBHLE AT D). EDIHh
H1s Poimax M Poimin 73 AR K ML AT B R
PR 5 Opgiimax H Ogi min RN RN e L R
. n, 2R RS R LS
(2) WA
Ujmin <U; U,
{Qj,mm <0,20, ..

X nBR RGP TSR U U, in 7093
RN R HRIRAE Ly TR 6 max 10, min 73 3715
AN L R
(3) DPFC ‘ALz i )24
Boin SHSE
{Ql,min < Ql S Ql,max
N Py F Ppomin 70 R ERBR 1 AR5 Thi) L
TR Opmax M1 Opmin 77 IR IR [ AL IC I L
TR
3 MEEUKMEE
H AL a8 1 sk fift 22 R 3 ke U8, 3
rok R A WSOE . SEOT LR
i 15 TS A R B SRR . AR SRR 13
SEVFATAE IS FSCSAORN DX 3548 2% 7 ) Bt iAo 508 o
T R ). A4 b R R TR e, AT
K STHR[ 25148 H 3 v g S 48 R B8 ) (14 7 V2 R
FHEEEAE H st
3.1 BN FREE L ESE
BRI B AR SELERR ARR Ak
¥, BT EMR N T R . AR ST DPEC
DA E ALY h (R RO A AR 55 04 & H AL B H A D)
Py RUCIIINR Qg BELEHLRARN A 0 FIRAE U
DPFC IS BRI U Uy DPFC ‘222325 B 11143 2
P IEIHINZ O DPFC Z2REMILL R npo —AME
B AR RE R, RO — AR, LA RO 4
mn8). XAFR.
P=[P, B, P,-P,] (18)

Vo=V, Vi, ViV (19)
TR R R A R R TTAT R T, BRI 7

(j=L2,>,n)  (16)

(le) 17)



- 98- @A &R B R

BE—OEARH, FrE ATR 111 H A bR BUE AR LA
AATRL I B AR R T o ASETIX— Hbr, A
SO0 DPFC LAt e H br ek B e e, 56 k Ik
AR H b £ X20) o o
min /' = min f + Punish ( P) (20)
S Punish(P) B HO AN 0T AT R AN A2 AH B
ZIRSAHC S AE ST, W ORIL B AR ek BUE LT A nT
ATREF11 D 52 B K H AR R IR 2K
TES AT SELR ML At L, A S RE SR
[2613T$& i 1K 5 VR BT s s T B . AE%
I G IR A R S s i ke
T RAEE ), NI E B A ESC(Q21).
P ={Bi} + RW, g, Q1)
EIEAW A, 20k A A R Sl )
IF, Ayl B b P a2 A U488 vy 3 e ao B
PR B BT A KBS K (22).
Vig ={0" (VD +qRORD + (22)
Ay (B —(BED+cpl(BH - (PO
3.2 EEUKRIE
K gk ek 1 B AL S Sk g DPRC ALALRC
BRI TEM R AR S Froas. Hp, kiR

PN Ei

BEATLIGE TR FoRE 7 B 46 e
FIRURIEACL A
v
AP AR AN H bR IR AT /5 2 BORE R pbestr b, KT
11 pbestt I s AR (A H AR A7Ad T gbestt o

<

A
R 2 3 CHHRE T 1R s PRI v
VESEREASRL 700 W I DPFCALALIE 1 75 28 1K) F A% B8 2
I SELCE AT A ARG I A, A3 SR S DL A o
K S e e A 13 5 S A JR e AR AT LA, A7/ T
J7 52 4 e S AR WUPER A QG A 18 4 S e DAL

| wsmA s |

g

5 Kf# DPFC AL Ec Bt EURIEE
Fig. 5 Flow chart of solving DPFC optimization

configuration model

4 BOIRGERSH

BT AR DPFC AL B A, Eid
IEEE39 15 sl REEAIEAE J M 500 kV RGEEAT T
P3G, T I L85 AT b
4.1 IEEE39 T5 = BIE o #r

FRA SCHR[27], K H &l 6 i) TIEEE39 5 ki
ERG . GREH 10 NREML, 19 NI,
36 SARHMEAN 12 NRTRAY, v A=Ak
EFERES AL, X3 1 R R R 2 230 MW,
A 2 380 MW, X4k 2 HH R HLE R 790 MW, 1t
ff A 1120 MW, X35 3 B HLE K 3 180 MW, 17
far 49 2 650 MW o 326 e BF 58 FRL X IR X080 3, 52 L
DX A DX 1, PR 2 () () e T T P A B 2k
16-17. 28-26. 29-26 ¥

B 6 IEEE39 i R4t
Fig. 6 IEEE39 nodes system

FEAN 2R DPFC S BNy, b I A4 4 i ot
Wk 1 Fios.
=1 X 3-Ri8 | BTEE SRS %

Table 1 Area 3 - Area 1 section initial flow distribution

AL LTS I E L pS) Uik R
JHIE MW F/MW % WIRUMW bRk
16-17 224 600 37.33
28-26 141 600 23.50 555 0.0570
29-26 190 600 31.67

H XA, 3= 38 1 BT I 3 4% T H e s A A
AL, R4 TR M LR 2% DPRC 36 B R
0 15 MW, ifid DPEC ftAbc & A 415 51
DPFC W2l 1 4%, we3efr B4k 16-17,
‘%4é DPFC Z Ja &k B A& s i 0.010 9.

7t PSASP #Afrh, # I fEfBg i 16-17,
28-26. 29-26 %4k %3 DPFC 252500 B R AIE T



RN, 45

P v i r 48V () DPFC DR ARIRE #0772

- 99 -

PEABETY IR, 753075 2tk 2020% DPFC 3¢ )
W TR 73 AT Wk 2 P .

i 2 RN s, e ZkEg 16-17. 28-26.
29-26 & 5% ¢ %pé DPFC 2 i Wi i Sl i 70 il ok 562
MW. 541 MW F1 550 MW, 504G 555 MW AH
FEARK, IXFRUAA ST DPFC %5 & 145 Rpi A
PR T WA £k B A, FERBANE A )
K, SE4SEL T SEPr DPFC BB TR, WiE T A
SCHTHE DPFC & 8 S50 (1A Rk

18225 DPFC %8 )i, Wi A £ 1) S b
WEZESY IR % 0.045 2. 0.023 6 1 0.009 6, FHIL
WAEMB A2k 4 12225 DPFC 2 #m LA iy Tl o7t
B 23T, ORI A i ANF . 15
A A A M R AEZE % 16-17 143 DPFC
FEE, XTWIHE AT R K, 15 B SR AR
#EZ20 0.011 8, 5ASCF$E DPFC AL RL S T
HA RO 3, R T AR & AL
EAfE.

+R 2 BN DPEC BHIEESR S %
Table 2 Flow distribution of lines section after DPFC installed

HIR 500 KV AR SEHITTRE AR B B4 PG FEAKE RS fA o
FEAR VG W bR = A —E R, S —Ali il
M—ER B B RIT—ZE 10 BT 5 4% 500 kV
Y LT TR o

H RTZEABT 2 ik A M ik B AU ATER T, R0
I RHTHLAE S N 9 470 MW AiAq, HHE 3 W LA H,
TEAA L G R T I OL T, S5 — it
S B R B . 2 Al
[ T N N T B e 2 S22 2 A
o A — B 2068 MW, 3|4 —22 ek
BEWTIT I, WAL 23 ) S S5 —Ail 2 I e e 7
B SRl e w2 103 MW #REzIT 2k %
IPEE MR TR . BBl I8k N-1 1217550
ISy ] A H W e K H e ) 22 ol 1 A —F
& RS Al e N—1 R BRSPS, RS
2R RGN Al 2 L B B K R 3 R
75.00%H1 65.00%.

*3 R-AMELIMEEERKBEREN

Table 3 Maximum transmission capacity of non-compensating

equipment in Hubei from eastern to western

/eI

AW RER BT BTN SR

- 16-17 28-26 29-26 L I : ) s e
% % i v T TR WMW  R/MW /% MW FRifEE
16-17 LinpeSTIMAYANY 179 157 213 S| A 1623 2185 74.28
BT % 29.83 26.17 35.50 SRR Al 1411 2185 6458
28-26 HOZHIUMW 187 206 145 RUA—F 1593 1628 *2 4893 9470 0.174 7
AT 31.67 3433 24.17 AT 456 | 68 558
s .
2006 HEHIRMW 196 178 192 M 3987 2510 5295
AT Y 32.67 29.67 32.00
i i N 8 A D N IRy NPEINY S
T W/ MW 362 >4l 550 W AR VG W 1) 5 4k i e B AR Ry 10k e e 2k
A2 0.0118 0.033 4 0.047 4

4.2 HE&LGEmBEG S
PLEAE 20 H I 500 kV R 584 615K DPFC HTC
H 7 AT, HBEARGEHWIE 7 . A%

B 7 KAKEM 500 kV FE
Fig. 7 Power grid 500 kV system of one province

B, BRI L DPFC REREN
80 MW. 15 DPFC AL il B4 3] DPFC (1%
PR 2 5%, AT E N AR SRR
2, @3 DPFC 2 )5k AL btk h
0.017 2,

1. PSASP B, il 7 i 2k it 2234 DPFC
SR E ORI TR R B M. RS —
AL Lol Ze % RIS 19 0 DPFC 2% 8 1015
LI, AR U AN 4 P .

* 4 3T —ZRENLT X% DPFC
Table 4 Flow distribution of the lines after DPFC installed on

Douli-Xiaogan and Douli-Xianniishan

o WOEEIRY AT, BimEE AR
iy ELIE . AN
MW % WMW FrifEZE
S 1250 57.21
At 1l 1250 57.21
X— £ Bt 1884 57.86 9426 0.016 0
BRI —F L 871 53.50
ME—T 4168 55.35




- 100 -

® LRGP B R

KFEE AT R 5 FIR 6 g nT g, SR AE—F
JERZR B HIE W LI R BT GRE H 1 623 MW YD
21250 MW, SRSl L 26 e fnk i s o ah
W 1411 MW Jlb 2 1250 MW, H4s =42k
B Ay ZEI A AN FIFE L e Ry, LA B — & Dk %
BT R s Al 291 MW BT b4 oM
L WIUE A LR AR AR,

L0 —ZE N Al e 11 2228 DPFC ¢ &
5. W AR RRUEZE R 0.016 0. HASTHTHRALAL
e B AR T R — B SR, SR
LR BN S Al Lo 1 2 1 38T 2R 43 i) R
KANELZN) 74.28%F1 64.58% 4L ZE 57.21%,
BT 17.07%H1 7.37%. Bt X P 4% 26 15 13k
AL MRS, AR FMLHS ) A A7 far 4k 2288 K
I 5 BE kSR AH— 2 [ T % A%40 . t ., DPFC
B B AN AT DA S 2R M A, IR RESRE
TR A 1%

4.3 BRI R

TEZE A RIREORS BEZEK T, LUIEEE39 9 s R 4t
SR AR HE AR S T A A R R R S e S R4 T
30T, WK 8 FiR.

Gt R ST
ik

F b e H00i

0 10 20 30 40 530 60 70 80 90 100
IEARKEL
8 EXlgtTrERE

Fig. 8 Curve of algorithm convergence

FEARFEASCHE R (15). RA6)LL L& (18)A!
KLAR R FREF VLTI MU, FE T R
IR B P B AU AR T B, &
PSR I AR R . S 2
T AR SCHRE 1 S R R S R AR A
5 &5ig

1 WL ) RS RS R TR AN, ot
FRGH AR R SRR S LR, RSO T T
DPFC &5 ¥ |2k B ml v AT s AT IR B, 2 T
DL KT T BB 2% 28 40 A 340 1 85 A4 7y &) 3
W7 2t o H b pR 50T DPRC LIS B AR, K
FH o328 kL 1 P A S SL AT SR . R
IEEE39 15 SR8 2 500 KV R GUIUE T AR
R A B AR R, 1930 M hie:

(1) 7E F P4 0 70 A i AN S8 108 ) i oL B T 2 %
DPFC % . fie ' 2 i Wb 3Rt e ROl 201
USRIl 2 it R 52 R At e e e L 22 R )
WH.

(2) fEF L 122k DPFC e REd KIS
LABIM I RAR L, PRI Re s, iyl
Ao 18 o L TE R I R RE D Y, R
HUEZEEP S % SVASECI B 8

LELPTIE, ASCHIWTFON B R TR DPFC Y 22 %
M REAS S BT IR R, A AT AR KDPFCAE S b H MY
BE— DI
S0k
(1] YUAN Z H, DE HAAN S W H, FERREIRA B. A new

FACTS component: distributed power flow controller

(DPFC)[C] // 2007 European Conference on Power

Electronics and Applications, September 2-5, 2007, Aalborg,

Denmark: 1-4.

[2] YUAN Z H, DE HAAN S W H, FERREIRA B. Control
scheme to improve DPFC performance during series
converter failures[C] // Power and Energy Society
General Meeting, July 25-29, 2010, Providence, USA:
1-6.

(3] YUAN Z H, DE HAAN S W H, FERREIRA B.
Construction and first result of a scaled transmission
system with the Distributed Power Flow Controller
(DPFC)[C] // 13th European Conference on Power
Electronics and Applications, September 8-10, 2009,
Barcelona, Spain: 1-10.

(4] XISCH, BT, A, 55 20k A A2 A&
HERY B IRAR T FU[T]. W LROR SR, 2014, 29(8):
274-280, 288.

LIU Wenying, DAN Yangqing, ZHU Yanwei, et al.

Research on physical indicators to identify power system

self-organized critical state[J]. Transactions of China

Electrotechnical Society, 2014, 29(8): 274-280, 288.

(6] XUSCHEL, %73, K7, 5. FETHCA INBUR M A
AL FRETALL]. HEHHLTREAR, 2015, 35(6):
1363-1370.

LIU Wenying, CAI Wantong, ZHANG Ning, et al.

Evolution of self-organizing of grid critical state based on

united weighted entropy theory[J]. Proceedings of the

CSEE, 2015, 35(6): 1363-1370.

(6] Z%h, 208, #mMe, 55 Rl M 2 L
AR A, T E AL TR 2R, 2015, 35(17):
4335-4344.



TREIH, 45

TS i i S PE ) DPFC ARG & 5 74

- 101 -

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

ZHU Wei, LI Juan, JIANG Yinhua, et al. Integrated
optimization model for generation transmission economic
and grid security[J]. Proceedings of the CSEE, 2015,
35(17): 4335-4344.

WY, TV, BUSP, S 5T R AR I 2
e o A7 A R S (7] L RS ORYT 5, 2017,
45(21): 58-66.

YUE Xianlong, WANG Tao, GU Xueping, et al. Control
strategy for line overload based on sensitivity and power
flow entropy[J]. Power System Protection and Control,
2017, 45(21): 58-66.

T, Jee, B, AE. FE ISR R RS
MIIPIRD]. B THRR, 2016, 31(5): 77-84.
HUANG Shuai, LONG Yan, ZHAO Hongwei, et al.
Preliminary study on stand-alone microgrid invulnerability
planning in important areas[J]. Transactions of China
Electrotechnical Society, 2016, 31(5): 77-84.

KRISHA B V, PRASHANTH B V, ANANEYULU K S
R. Designing of multilevel DPFC to improve power
quality[C] // International Conference on Electrical,
Electronics, and Optimization Techniques (ICEEOT),
March 3-5, 2016, Chennai, India: 4129-4133.

AKULA N V V, RAJASEKHAR M, NAVEEN B.
Harmonics reduction and power quality improvement by
using DPFC[C] // International Conference on Electrical,
Electronics, and Optimization Techniques (ICEEOT),
March 3-5, 2016, Chennai, India: 1754-1758.

AHMAD J S, MASOUD B, MOHAMMAD M G. Power
quality improvement and mitigation case study using
//2012 IEEE
International Symposium on Industrial Electronics (ISIE),
May 28-31, 2012, Hangzhou, China: 464-468.

DIVYA S, SHYAMALA U. Power quality improvement
in transmission systems using DPFC[C] // IEEE

distributed power flow controller[C]

Sponsored 2nd International Conference Electronics and
Communication System (ICECS 2015), February 26-27,
2015, Coimbatore, India: 854-858.

SANDEEP R. GAIGOMAL B, RENGE M M. Some
studies of distributed series FACTS controller to control
active power flow through transmission line[C] // 2013
International Conference on Power, Energy and Control
(ICPEC), 2013, Sri
Dindigul, India: 124-128.

SHU-JUN Y, YAN S X, YAN W, et al. Research on
dynamic characteristics of unified power flow controller
(UPFC)[C] // Proceedings of 2011 4th International

February 6-8, Rangalatchum

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Conference on Electric Utility Deregulation and
Restructuring and Power Technologies (DRPT), July 6-9,
2011, Weihai, China: 490-493.

T, A, R4, 55 UPFC =TSR FEAN
B R T RE N 0], L RGe O 542461, 2016,
44(18): 145-151.

WANG Haiqian, QI Wanchun, QIAO Liwei, et al. A
three-bus power injection model of UPFC and its
engineering application[J]. Power System Protection and
Control, 2016, 44(18): 145-151.

YUAN Z H, DE HAAN S W H, FERREIRA B. AFACTS
device: distributed power-flow controller (DPFC)[J].
IEEE Transaction on Power Electronics, 2010, 25(10):
2564-2572.

AL, BAME. HIE FACTS BCE 1) b M frrh fe
T[T, BMEER, 2007, 31(7): 26-31.

ZHANG Lizhi, ZHAO Dongmei. Calculation of power
network available transfer capability considering optimal
mounted positions of FACTS devices[J]. Power System
Technology, 2007, 31(7): 26-31.

ki, 3305, REPK. TCSC ALK B $E = nl FH i
BE S AT TE0]. W R GRS #E i, 2012, 40(1):
23-28.

ZHANG Jian, JI Ruifang, LI Guoqing. Study of
enhancement of available transfer capability using TCSC
optimal allocation[J].
Control, 2012, 40(1): 23-28.

R, KN, PGS, TH M FACTS % &1 ml F%i
fe IS, H E AL TRE 244, 2009, 29(19): 36-42.
LI Guoqing, SONG Li, LI Xiaojing. Available transfer
capability calculation considering FACTS controllers[J].
Proceedings of the CSEE, 2009, 29(19): 36-42.

RS, P58 4%, T FRIE T S B v DR 1A bRk
R[] B RGMAY 5#EH, 2017, 45(7): 97-101.

HE Peiying, FANG Xinyan. Fast search of the key
transmission sections based on clustering algorithms[J].
Power System Protection and Control, 2017, 45(7):
97-101.

SR oA OB AR 2 6 P R P 9D, i
BB TR, 2013.

YUAN Wei. Research on the control characteristics of
distributed power flow controller[D]. Wuhan: Wuhan

Power System Protection and

University of Technology, 2013.

FiR. gy A SRR A A AT SEPERIT YD), s iR
DT R, 2013,

LU Jun. Reliability study on distributed power flow


http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6230783
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6230783
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6230783

-102 -

® LRGP B R

[23]

[24]

[25]

[26]

controller[D]. Wuhan: Wuhan University of Technology,
2013.

JBRZL, R, S AR R SRR R ST
REEHIETE]. BRGS0, 2012, 40(16):
15-20, 16.

TANG Aihong, LU Jun, XUAN lJian, et al. Study of the

power control ability of the distributed power flow

2
A,

controller[J]. Power System Protection and Control, 2012,
40(16): 15-20, 16.

SRIGEIK. HE T2 H bR 0 20 A G 2 T (D).
BB BRCH TR, 2013.

ZHANG Xiaocheng. Research on mufti-objective control
of DPFC[D]. Wuhan: Wuhan University of Technology,
2013.

LI Yanliang, SHAO Wei, YOU Long, et al. An improved
PSO algorithm and its application to UWB antenna
design[J]. IEEE Antennas and Wireless Propagation
Letters, 2013, 12: 1236-1239.

SR, U], XK, S — RS AR RO S
AL RGA U U T N ). B0 Rk
P50, 2016, 44(10): 44-48.

WU Chenbin, LI Haiming, LIU Dong, et al. Application
of improved particle swarm optimization algorithm to
power system economic load dispatch[J]. Power System
Protection and Control, 2016, 44(10): 44-48.

[27]
[28]

[29]

http://www.pserc.cornell.edu/tcc/tcc.md

TR, WGE, KM, & RO H sk e ) A
LR PPANY]. B T EOAREER, 2017, 3200 1) 1):
84-91.

Fan Li, Wei Zhen, Lou Suhua, et al. The evaluation for
maximum power supply capability and benefit of
increasing power supply of distribution system[J].
Transactions of China Electrotechnical Society, 2017,
32(S1): 84-91.

WA, AP, SN, A RTINS AN
FR 58 DX TH) WAL RO 3 A 12 (). FL T ROR 244, 2016,
31(23): 125-131.

HU lJian, FU Lijun, MA Fan, et al. Fast decoupled power
flow calculation of uncertainty system based on interval
affine arithmetic optimization[J]. Transactions of China
Electrotechnical Society, 2016, 31(23): 125-131.

Yris HER: 2017-04-12;
1EE &N

GeiE AT F b,

{&EI HHF: 2017-12-01

Hh@mE (1993—), 4, BIEEE, AEHELE, HARF

©) AW ) A4 E-mail: jirang_song@163.com

XAk (1953—), F, -+, Fdk, AT aACHF
E-mail: dcliuv@whu.edu.cn

(%4 £Hm)



	DOI: 10.7667/PSPC170527 
	用于提高输电均衡性的DPFC优化配置方法 
	DPFC optimization configuration strategy for increasing transmission equilibrium 
	Fan Li, Wei Zhen, Lou Suhua, et al. The evaluation for maximum power supply capability and benefit of increasing power supply of distribution system[J]. Transactions of China Electrotechnical Society, 2017, 32(S1): 84-91. 
	[29] 胡健, 付立军, 马凡, 等. 基于仿射算术优化的不确定系统区间潮流快速分解法[J]. 电工技术学报, 2016, 31(23): 125-131. 
	HU Jian, FU Lijun, MA Fan, et al. Fast decoupled power flow calculation of uncertainty system based on interval affine arithmetic optimization[J]. Transactions of China Electrotechnical Society, 2016, 31(23): 125-131. 



