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Security and economy evaluation of closed loop point of distribution network considering uncertainty
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South China University of Technology, Guangzhou 510640, China)

Abstract: The security and economy evaluation of closed loop point of distributed network considering uncertainty is
studied, and then is applied in one actual distribution network. First, responding to the requirement of loop-closed
operation of distribution metwork, a framework of security and economy evaluation of closed loop point is proposed.
Secondly, taking into account the uncertainty of distribution network, a method of calculating the intervals of closed loop
current and power loss is given based on interval theory, such then the scopes of closed loop current and power loss are
made clear, respectively, providing a basis for the security and economy evaluation. Furthermore, a novel comparison
method of interval number is put forward for comparing the intervals of closed loop current and power loss in probability.
The two-level evaluation measure is also presented to synthesize the security and economy evaluation results, such that
the optimal closed loop point of distribution network is chosen. Finally, the proposed method is applied in one actual
distribution network, and the results show its feasibility and validity.

This work is supported by National Natural Science Foundation of China (No. 51307064), Natural Science
Foundation of Guangdong Province (No. S2013040015586), Science and Technology Project of China Southern Power
Grid Company (No. 0165HK1200429), and Research Fund for the Doctoral Program of Higher Education of China (No.
20130172120044).

Key words: distribution network; closed loop point; evaluation; uncertainty; interval theory

PESSEES: TMT721 SCERFR UL A XEHRT:  1674-3415(2015)10-0030-08
0 B|= Ao B “E R, B, AEHT K
(==

P HL P 5 PR A0 T i e 1 T S LA
L XM TR B b K R, BRI g

EEWB: BRAAAFEAETHTA (51307064); ) K A
RALFE R AR BHIAE (S2013040015586) ; + E 5 & WA &
FAEANE) AR B (0165HK1200429); &5 At L34 8
+ A A (20130172120044)

i 71 S5O P PR I RSy e P L P 265 A 58 1) — A 34
AL, B L DAL SR I, AT Rl S
SRANHTE e, G HL I )3 Bt A5 1) 1 R 22 1) B
A IR RN O, H AT 28 L
% T NS4SR, BERBOTHIEAT AR
RATEL AN N A AT IR, f il
LTI L AT e R 8 B WIS AT I, Bty



e, ok

T SANHHE PERIBC L S 20 i 2 A e R PRV A - 31 -

HELIR O, (ELIRRI LIS 12 PARIR A AN R it el e
(ERVNCER AR INE 5= SR SN T TR P e L b )
FHIFURIAT G BT, B O Aas
(KPR I AT 25 I AL P R (R Ak b, 1D 0T
BT BB A S I T IR, X A7e 7§
BT (R LR B (A A, JRORRR RS O 1
B AN T e g

B SRR L S IE AT N
SEREPEI L. O T SCME IR, B LA
ANPGRS AR R VAN
PIK AN IOE S AN =D i L ENEIRE 27 S A DS S A PN
TXE PR AN R 34 068 L R 6 [ S5 A AN S HOE AT
ZE, R AT DB A HE, IR AR
AN 22 RIS, B3
IBAT K it nl RE b T LR 2 51 e A ikl
AL, JEPEBOR I MR S AP EAR R o Wk
REIEFEIAB 5 A s, W FCR AL 70 A m] BEBE N 15 B
I 2 A M2 GRS BRI T

T 5T BC L YA 24 1RSSBS TR WA
T8 SCHRL12D6 S HL Y ) S 3R e AT (k4 L 4
I BE— 2 AR P ST 15 0 AR AT 4
by AR G IR PR A TR . AT,
B RIEREE R R TR e e B 1)
LS SO SR, BARSCHRI13-14] 2 Al b ¥
EINEAT AR S LR SAT AN T, (HIX LR
FEIREIAEENE AR B i TRCRM G
Mz T, Wi RIS 2 th e
07 AT BB sl SRR e PR o
RPN M B S S ER N = 2 W VAL e
PRSP, AN REAxI S e L IR I %
ERERSEAty S eRIVE 2 TH el

ARSCAURS T B AN E P A C R R 5 A R B 5 )
REEATHEST, JERE B i i BIAR T7 0 T T e
B, DA IIE L P 5 2R R R IR R LR SR T -

1 BERENERRREMHSZ5FETEER

HEZR

FERCHLM ST, 5 BA AL LR34
sy ATAFAE AR ) RIS 34 iBE
A, PR AR Aetim, FEEGEGHER G
RN MBI R R H SRR
5 3a Ay )T AR Z R M AE € 1RV A AN A2
e, DRV B S S G IR IR R IR A A HLR
DXTa], FEXHXLE IR R BEAT LE, e el
FE NI A S Ol LG, BT

R R R I BB R, AR S 22 57
TR IAEMBR T . HEARR . RS
PR ARG AL RIHAE VL N B, 2
T B AEAS RS20 5 s AT TR, L
LR FERHR X 5 A R e DR EA T LA
ARG R Keg et B A
AL, ARSI R 2t S 2 TR A 2200
(K1, A ZI0R 3 A G 34 mU 2 A E S 2 DR AL

ZIRATER G, AR R tE B A TSR G AR
RS0
MR b AR, AP T 1 s i e M

I RS TRV AL I B ARESE . AR AESE
N FCHM SIS R AV S A TR P AR i
RS E AL 117 s NP TS 57 2 A A 7 S
b, YRS B X PR H R0 T A 2R
EEEZ VR NeE e E N R R A Y SR e E P PN T 5
FEE IXEEEIA i (0 LA DX TR R X TR A, X
EAT L AEMERIES RTINS S0Pl 10 H
SR B IR A S AP E VAL & R AT 45
&, A, LU FE XA
HATHATI 4
| W nrk i a oA

e s

! WA ER AR LA TR By P!
! 11945 B L X ] :Rwﬁﬁh

o, |
AR A | X h
CRFHEPAY | HR

ZAEVL

|
i B )
|

! P T
: 5 25 MU A :

i Atk 2 D
LR IR A

1 RN ST R R 2S5 FIHT A B RESR

Fig. 1 Framework of security and economy evaluation of

closed loop point

2 ARERXESWIREXEITE
2.1 EcRR SIS MRt EEARIER

P v A ) 22 4 B 22 GG D0 AR I i Y
BB ST P . Jerp, S EAHL AN 4
ATHSE ST AE I 2 B RO R R 2 F .

N T BEAT SIS, O] R B k.
RSB TH S A0 I e IS 22 S DR 3R, &
N2 iV ZREN k=91 | NTOR S E2IRE 22 S e A puR/ i R



_30. CE R R R EEL

LT Pz +10u,
\4 A\ 4
PLi+i0,

2 Eer W SIEITITEIRE
Fig. 2 Calculation model of loop-closed operation

of distribution network
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Table 5 Rated carrying capacities of currents of feeders
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