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Fig.1 Schematic diagram of short segment
connection mode

3.1 EShSREEEEZEXBRT

AR SC A % T A R R M R ) R A R
HAKRL 6 kV B HM, B3 2B 4 BB
RFE.FET LB A1 R G5 AE 1 WK 28 B L
3 E B, 45 F o Bl U T O — 2 A
TN B 13 40 B, DLBE SR A B/ AL, F o Ben]
LLF 3B R, 45 /0ME H Y B T /N 2 B DU R 7 ik
B e 2 AR RS rh gk — 2D AR IME RS . R
AR L BE A H R P H D R R AR A 1 A S B
X ) 2 42 e 455 A oA A AR 5 1 5 s AR
3.2 AIEMEZFSEAMRIEE

H i, oA T F D) AT & P A 5 A G SOk Hh ) 2
Bl BRHE — O B4 25 Hh miom | T H At Sk s 55 PR
i FH B AT RE A 5 45 R A — e i 25 . A SCES A
TR SR N A B X B 4> S B AT T R R E
DUHR 5 138 45 R B o i 12k
3.2.1 SZHAE

R [ 58 W 0y WE A 2 DR 4 AT AR R A B o
2010 4FFEN A M BCHE T, A L 10 KV SR 28 2k 1
B HL RN 0,047 9 IR/ (km « a) , 8 4& & Bf ]
3.33 h/UR s W % A% BB SR — R AE 0. 07 IR/ (5« a)
AN . SR T R 502 26 5 Ml X 28 5 A7 far KO &
X ATH 0. 1~1. 0 %/ (km » a)!101%

P A5 R R B I AE R [l M X ) 22 KL 2
R 5~15 I/ (kW « h), L 6 faf 5 5 1 X 67 faf 44
JL N 25 P A A O A O LA e R, &35
A X Gk H A ] B0 R b, A g R AT B 0. 35~
0. 85,

WA AR BT R — I 296 ~5 %" 9T 1H
REF LB /I HAER (15 ~20 a) M3, 7] B
5.00%~6.67%,

3.2.2 e Kifeiioe

JE T [ A 0 DX SR O R 1 R 28 T 2 B0
SR ARS8 e ML BCE T

1) W B e A7 B 1k, B 4 F OC To e £k Lk e
RA5H 0,05 IK/(H « ) 0. 005 IR/ (H + a), Hf
W4y R 3.5 JT e M 1 J7 J0 5 28 % I SR R R 5
BRI HN 0.05 K/ (km + a)f1 0.5 % /(km « a);
P, D00 A s ] 0 5 B A 4 2 I e s A 0 B G il
BB AT 43R 1.5 h 1 2.0 h,

2) B LA R 10 J6/ (kW « h) , 4EZE 4 3%
N 3.5V AEBE TR AR 2. 1500 HF RAFESTIH AR
K 6.67%,

3V K FVFHL R IRE N 10 %0, £k 3% e BH 2% L T
350k 0.132 Q/km F1 0. 378 Q/km, 3 3 K HH
0.9,

D) far 5] 43 A, AT FE R 0,655 10 kV 4R It
SRR 25 R 22 0K 4% AR 28 2k %t L RE 0 A il ok
7.50,3.75,5. 60 MW Xf F 1K £k %, Ho At Ha B8 7 K
Z i KA VF L R B FERZ i B, L A B 15 km
B HE 25 2k % H it BB O K AR A 4080, 3.75,
4.80 MW,

SN B AN R JBE (2 % 10 fr AH [ B, 4 Bl
0007 5% BE B /)N ) 9 3 o L 7R 0 78 e 2 1 2k (R 4 o
R PRSI Z B ) , AN [E IR 2 SR IS
3.3 BB EREEEEXANHARE
3.3.1 AT A B )

b R 2k B 9 43 B AL /NGB L 3 43 B ERORT DA
A5 Y S bt o AL R TR R R R B U A L (H 2 A B
Bk B — 8 B L B 0o3 BB ROR S 8 W EES
FEE AR UMV . ST H S BT R R
A i B A5 1k 34 B iy 2T BB L AR SCHR T
S5 M 2 B0 T 43 B 0 20 [ B 2 B R0 . D 3G 4y
B I i 1 1S 0K T 05 @3S 43 B s B
el 25 B AR N BB T SR PR SR TR R LR EE T
3.3.2 SrBOrRBEEE

P AT SR PR AR /0025 £k 4 M mT HD L A 2R R
B at 22wt DB 1Y OGN I T 38 B AT R
to . B, TR — A TR R R A B
B, TR TT I R M AT RE PR A Ok B S AT
TEF BN Bt B AR SR BT 3 Fhar B
HETHE AR W B & B % 2, R f”
far FF O /ING B s 7 %8 3, W I 2 TN A7 ey DG TR & /N oy
BrLBRSESR T 2 AW i 2 i Ze it o oy 3 A F B R
T s F SR A Btk — 2 A T NEL
3.3.3 A/ BOH B O i R o SR i

INGY B R SRS R e R S IF ST SRR



CcER#WR B K.HE ETNIBRIP RS LA T

DX FHFELMBER 2, R 3.2 Fhn] 51k (A +24+R) LAty | L,
IS ot N . . [N N ISAll)li RZ +M(A1t1 +Azt2)+
FERR B T AL PEAL 7 A2 (D) 2 AT B T AL B
e (2434 TR At | A2+ 3 kAt
)X T % 3, EHA 2 & W B 28 1 3k (& R 3
154 40 B P B 67 48 TF 56 B0 A S IF 5. 0 23y = BED Lty
(9 RN (10 43 3 T 58 A7 156 4% 4 2 A5 = 0 B 6
e 1, N ey S < . L,(A]tl +/12t2) (Ril)(R+2)/1kt(d
B TR Tsam s THAEHZREUIE AR (D, M + 2R +
6/{’,/1{[1(
2kAitat M 9
7(1+2+"'+R)L,Altcd (1+2+"'+M)Li(A1f1+/12[2) (2+3+"‘+R)Aktc(l
Isam = P + 5 + +
R M R
1+2+-- —1 1+2
cbzeed (RED Mt AREDR Lo gt et DI+
</e+4>+---+<2/e+2>]+[<2/e+4>+<2k+5>+---+<3/<+3>]}m=%+
(M+1)L,(A1t1+/\gt2) (Ril)(R_’_Z)Akfcd (R*I)Akfk M
oM + 9R + 2 +2kAitq T oM (10)
KR AAKT 3MIEEE. Y R<3H.k=0,2 FEARE VAR T Tsammn » B )5 19 B R 0 40 BB,
R=3 B,k BAE 7 8 %50 M S B hn 17 ey I OC )5 /9 8 3.4 INYEEZEXITESW
DEBELM=R+ 3k, 3.3 3 5 % 10 kV B 28 £ 1 AL B
BT L 80 A A B U R b SRR R T RV T AR 1 R
£1 100KVEZLZIMOBRARTREEMBFEIL
Table 1 Comparison of 10 kV overhead line reliability and economy results of three segment scenarios
W Isaimn/ A 4 BB S T/ B Gk as /7 7T
LR/ km 3 Wik h - <FFJJ‘4MV- -1 he P - D )
‘ HE1 hEz NE3 WK1 hEz WE3 HFEL FE2 FE3
i =k 3.45 3 4 6 2.53 2.26 2. 34 3. 65 5. 44 4. 20
3 £ 5y B BTk 45 B 4R 3.53 4 8 9 1.13 0.71 0. 69 4.53 6.01 5.32
Loy B 2B 1R 3.53 5 9 9 1.01 0.67 0. 69 7.45 9.41 8. 74
i = 5.75 3 6 6 4. 06 3.53 3.72 7.38 10.21 8. 67
5 24y B MUK 45 4R 5. 88 5 10 9 1.54 1.01 1.03 8.85 10.75 10. 21
Lo B B g 4k 5. 88 6 11 12 1. 39 0.97 0.89 14.19 16.63  16.16
LR 25 11. 50 5 6 9 7.31 6.99 6.90 18.70 21.38  20.81
10 Z o B R AR R 2 11.75 7 14 15 2.29 1.65 1.43  20.47  23.01  22.80
Ly B R R R 11.75 9 16 18 2.01 1.57 1.33  32.02 35.21  35.23
g 17. 25 5 7 9 10.76  10.26  10.21 18.52 21.06  20.37
15 2oy BURIR SR e 2k 17.63 9 17 18 2. 83 2.23 1.88 32.63 35.54  35.66
Z 0 B 2 WL 17. 63 10 18 18 2. 67 2.19 1.88  42.77  46.07  46.40

Hi 1 Al D, 10 kV Qs R ML R R R o) FH 7 SRR R s oz 9 FL sl 20 P O 4 LI (A] B 28 Tsam
KR 2 MJr % 3 iR n BB E 5 o WAF b al s R 2k [ A i B S s © BB
3~10,4~18,6~18 Brs a4 20 kV Ze. [N Besmin] Sk A 32 2 0 DR R 3 Sl 5 vl L 0 £ O G 1l
HALEAE AN 10 kV LB — A5 U Bl DUBAE.

S RH I I AH f A oy B Boi 2 Al 21 Be O BF s ACTE A2 FHTRLUEWIAS SCHE A 5 T il 5
F2MITE 3 WA T M E WG BT MBS 8 BONASU R B 255, Kb
TELHSBRWMWRIEZ, TR 2MITE3E BR TXRE 10 km 9 10 kV 27 BRI 45 26 %
A Toam M F IR Y, EEENAET O #70 B ent .3 Fhor R 5 il tis 5 Toam B
2 PUR AT TF OG0 BE P SR UG B0 Wil i 0 BRSO I A8 A i 8 . WL, 3 M7 S AE 23 BL
W Af s QU558 3 Bk AT R PR RERE D AR BN 6 BN B BT AT MR S L (IR T 26



2013, 37(4)

® » £

h, A &

B8R T BB S 9 6 R0 T S 1 43 B D) W 4 52 1 o
B, M5 EE 3 BN 9 A TR T O T G PR 4
I B0 v U 25 1 e 2 BB (ED L Rl sE 1
BT 6. 78 %0 AH Tsamn EE /D T 42. 24 % L BI 63 min,
L7 48 3 Wt o BEEUR AUy 15 By, R 3, O
F MR 2 A/ BEE RT3k 7 BEA 14 B,
AT 5 5 2R P 254 8 96 4 A 25 188 i KR B 8 psf 3k
155 1k 38 43 B ) > 15480 | e 284y BRI 6 Br T,
H AT SR VR 8 bR B i A T 5 1k K P IR A 2 R O L
LS = AT SR H AR E KR

4 REEZH

25 2 B B P 0 BERIOKE Wil 2 £ fr DG
M 2R TR 5 A2 R | B 45 E AR 2k B L M X 67 AT
A S0 AR Ak AR Ak . HOAR R 2 800 A 43
BEBORE R B AN [R] . PR, AR X TR 3 R
Gy B 7 AT T S 500 REUE 3 Hr .
4.1 BEFAXBENHFIE

24 71 g7 FF G 0 B A R R IS B 22 o B BB 2% 45
LRIIEAT B G5 R UL B S A R AL, Y ffT T
KB R 0.5,1.0,2.0 J7 TG, S 43 BE# I 43
W 9~21,9~18,6~12 B, w] WL, K65 S Thi
AN BB DD R R R Ry B far I OGP
o D) £ %y B B I A R TR AR 2 L T Tsau BRI SRAS Y
BT 25 I AR AL A Tl 2s KT 0 iR AR
4.2 HBRITNEERNZEIE

T b XS BRI AN TR 5 L it T A 5 BB A
CEI = G o 5 - e R 720 N i B S s A 2
Xf R is B HEAT ROBORE 43 BT, B 2 R DL S A
F A2, LI EEE R 01, 0.5,
1.0 ¥/ (km « a)i,10 kV 4825 2k 5 A 4 B B0E
SRR 2~9,6~18,6~24 B (A b4y BB K
T2 B3R HOR AT 28 70 BO o AT L 4R 14
(s R KA, B AR AW R T BRI ERZ
4.3 B{EHRRKNFIE

BN 5% FL 2 X 2 B A3 BRI 23 7 AR s ), AR
P XF B4 4 R 8 K W A BF, B 0.5, 5.0,
10. 0 76/ (kW « W #EA7 1155, 45 B LR 5% A % A3,
PSR R 5 T6/ (KW« h) B, 4 B B B 422
HLH 2R 10 58/ (kW « h) A FIF st /IS o 5 40 43 B 8
Vo fE 6 ~ 15 Br o [l H L 4R R B R R
0.5 76/ (kW « h) ({75 JE Al 28 55 8% 25 ) B, Fe 1t 43
BEBGE FIAE 1~6 Brzfa), 0 Wb,
4.4 TATEEMEIM

AN TR) 4 A A e ST AA) B B0 X1 7 A SR 2 AR

TR IX 5] 28 0 11 43 BB 32 31 67 far SR A 52 . a0 B
SEAE AL PR, S TN 0.40,0. 65,0. 80 |,
10 kV 2225 28 S5 i 4 B 30038 L 4 5l o 6~ 15,6~
18,6~21 Bt, M IF A 45 R ol 15, 24 f far 48
B, RO 48 9 v A 25 3 I K AR SR A 43 B B g
K%,
4.5 HMEZEmEm

SR B f A B R A T 2550 43 A R
SE RS or Be g S P B0 | B e M R L BR
Be SR FE A e, AR I SE PR Sl E AT IE Y R R, L
U, A B A 5 B 45 K A DX ek, m R P T T L AR TR RS AR
S K A5 L AR e 2 B D AR R I o B —
FEARBE R i 4R 6 10 5 0 B L 728 2% B0 (B o
U R — KA P REATEZSBD . 54h.
£ e B R R R ] 3 B B 15 A UK T iR 46
B b 35 %) 55 S B0 20 28 2 d R oy B B g

A NS 7 IR E 57

LA b AR 4y B 8 S nT L 45 IS 500 i
Gy BB A — E W s e s e 4R ) TR R R
faf FF OC B (TR 532 R | B 457 F B 2R B A7 A VR
LR A I B0 H R I B 0 AR Toan R 1
W 2s SEELAY .

5 #Hit

1) [ P A O S 0] v B . e TR L D) 2R A
WP EREZ R LB — R 3~5 B, X
TE—E PR BE BRI T 24 i B ) AT SR KO Y E—
IRy =

2) AR SO AT PR RN 28 5 S B AT TRAE B E
AR T3 B A SRR LR,

DA AT EM AT S S — R 38T
— i AT SRR A BB U] L 4k B T /N o B G 2 R
B, AR, — 55 E N 2B B E, 2R
()43 BB KR EE RN, 3~ 15 km 9 10 kV 2R % 5
oo BeBOs i Ay 4~ 18 Bt %5 — 7 W AR E AL & 4
DOy E 7ol NV i = e s N T G S I N £ 2
LA R R 48 1 e A A BB T 27 901 DA TG 43
BEY 3.45~17.63 h Ml 3. 53~17. 63 h Wi /NF| 4 B
JE Y 2. 26~10.26 h 1 0.67~2.19 h,

4) 25 Folr 42 2 455 5 2 B 10 e A0 0 B BB 25 T Sk
AT SH B A . AN R0 S B0 AR 5 B
BH 52 e R B AN T HG b £ ey DG B LR B TR
iz AR PSR G R B A T 2k B A A I O R R )
BB,

5) e AT &R M L OAE 7R AR EOR 2R B AL 2R Al 4K
i 9 TR B s 2 25 08 H 4 b o ke B i ) 4 H B AR L 7



CERBE - W

W TN B P SR R S b

HURR L AR 7 TIJT R RN B 5, (8 T v T 1R T
ES:H S

Mt 5 WA 7] W % Bg Chttp://aeps. sgepri. sgcc.

com. cn/aeps/ch/index. aspx) ,

£ % X Mk

[0 S WK 37 ] S 0 TC Pl OO 0 R0 LB R O 0 - b e — L]

VL £ BC H )AL A AR 0 R B A BT ). TR, 2011, 28(1)
11-14.
FAN Mingtian. Ideas and methods of power distribution
network planning based on reliability: Lecture 1  outline and
basic conception of power distribution network planning based
on reliability [ J]. Distribution &. Utilization, 2011, 28 (1):
11-14.

[2] SoaHER, EAC, PIME 55 B T 206 2 FH B I A9 TS A 199 F G £ Ak i

BT P E AL TR 24412, 2004, 24(9) - 136-141.
SHI Yankun, WANG Dong, SUN Hui, et al. Feeder-switches
optimal location scheme for comprehensive cost minimization in
distribution system[]]. Proceedings of the CSEE, 2004, 24(9):
136-141.

[3] whte AR LA L 3 Tolk 6. DL/T 599—1996 i i h fi e
A P 3 B R T ST bt . e e J A, 1996.

(4] EHKHEMAF. Q/GDW 462—2010 4 I H 3 15 de itk £ R S
[S]. 2010.

(5] A4, A J1, 3T BH L 55 25 5 I AT S PR AR 5 a5k v A 9 v
IR [T]. 4k L 75 . 2006, 34(17) :38-41.

WEI Gang, WU Weili, ZHANG Ziyang, et al. Power network
planning considering reliability cost and un-served energy cost
[J]. Relay. 2006, 34(17); 38-41.

L6 ANBBL, X SCHT A% LI, 255 2% 1 ] ¢ 1 P 300 o 10 R S 3

LI, B HEA . 2004,28(21) :51-54.
ZHU Xukai, LIU Wenying, YANG Yihan. A new power
network planning method by comprehensively considering
system reliability factors[J]. Power System Technology, 2004,
28(21): 51-54.

(7] BRELET X F5 W], 55 e 8. S T A T 0 JE 590 3 ) 7 Wl TR O G A Ak

W A FELT]. 4k 2% . 2007,35(17) 1 27-30.

ZHANG Hongxia, ZHAO Xiuming., QI Xiaona. Switching

optimization in distribution networks based on artificial fish

swarm algorithm[]]. Relay, 2007, 35(17): 27-30.

W F 5L XURRL B0 DR L S5 T R IR F G R fb TS Y 2l 2 B R0 5 0k

L], v L AR 4% 42, 2005, 25(11) £ 29-34.

XIE Kaigui, LIU Bosi, ZHAO Yuan, et al. Placement of

[8

[}

optimal switching devices in radial electrical distribution
networks based on dynamic programming[]J]. Proceedings of
the CSEE, 2005, 25(11): 29-34.

[o] iRk 5t , 8 5K . Te FL 9 F OC 16 £ e 8 1) i afF 35t 1% 30 0
[J70. LA ,2005,29(19)  27-32.
WANG Junfeng, XIE Kaigui,» ZHOU Jiaqi. Improved genetic
algorithm for optimal breaking device configuration in medium
voltage distribution networks[J]. Power System Technology,
2005, 29(19) . 27-32.

[10] HEPRT-, i 4R 2, by [ E. 5 ST 10 KV L 0 4 B de 10 B
B —Ah k1], o A8 H sh46,2000,24(13) :57-59.

KANG Qingping, LU Jinling, YANG Guowang. A method for
optimizing the number of sections of feeder on 10 kV
distribution network [ J ]. Automation of Electric Power
Systems, 2000, 24(13) . 57-59.

[11] Bz ok E R, BRI, 45 v TG e, 0 45 il 4 208 A 20 119 o £ 4
Be[J]. A ,2006,30(4) :87-91.
GE Shaoyun, ZHANG Guoliang, SHEN Gang, et al. Optimal
sectioning of connection modes in medium voltage distribution
systems[ J]. Power System Technology, 2006, 30(4): 87-91.

[12] B m A7 5k E 5. T 0k iy e s 9 43 BT &A1 fL 1id
B B A . 2007,31(13) :41-49.
GE Shaoyun, LI Jianfang, ZHANG Baogui. Optimal
configuration of sectional switches in distribution network
based on bisection method [ J]. Power System Technology,
2007, 31(13): 41-49.

[13] &% A% LA, T o) 8%, il e AR B LA 3+ 7 6 L) 0. B M 4%
A 1996,20(11) :72-74.
CAO Shiguang, YANG Yihan, YU Erkeng. Power outage
cost and its estimation[ ]J]. Power System Technology, 1996,
20(11): 72-74.

(147 FLIEAS . Ph e, 5 PR, 45k A 5 BE 0% 20 9 ol A0 A0 1 R AT 5
(I, AL Tl K 22412, 2003, 32(1) : 94-97.
KOGN Zaojie, SUN Long, ZHANG Qing, et al. Study on the
grade electrovalence model based on reliability[ J]. Journal of
Hebei University of Technology, 2003, 32(1): 94-97.

[15] BRERLL, BIRAF. Bl iy A B I8 28 Al 53 07 i R L) . 35
1 77,2006,25(3) :1-4.
CHEN Junhong, HU Junxiang. Study on the power outage

cost and its survey estimation methods[]]. Qinghai Electric
Power, 2006, 25(3): 1-4.

[16] =05, EEEE, EET 5. HRIAS b Fo e 10 4k d ml 58 M 37 4
BRI, ARG B A S 4. 2011, 23(3) - 84-88.
LI Libo., WANG Yujin. WANG Zhuding, et al. Two
reliability evaluation models for medium voltage distribution
networks[ J ]. Proceedings of the CSU-EPSA, 2011, 23(3):
84-88.

[17] 20104F & [ s Jy Al 5 % 45 45 [EB/OL]. [2011-05-26]. http://
www. chinaer. org/list. aspx? m=201004241254342501.

[18] Sh AL VAT Hy 3 G A 449 ] B e B g S g s e () . 7 AR s 77
2007,20(3):27-30.
ZHONG Zequan. Analyzing electric power load structure and
its effect on load factor[J]. Guangdong Electric Power, 2007,
20(3): 27-30.

(197 ARIEEE ARNR. 11537 3155 T e A 20 &) (0 XU 452 Y % 7 o 3 119 5%
Wi 4347 L), 4k AL 2§, 2007, 35(12) + 56-60.
ZHU Zhaoxia, ZOU Bin. Risk model of distribution utilities
and analyzing the infection on the load factor in electricity
market[ J]. Relay, 2007, 35(12): 56-60.

[20] Thpmte A, O T fif 5 R R MR 23 47 L1, TR
L 77.2005,18(11):18-21.
MA Yuhua, LI Jianhui. Analysis on load factor and supply-
demand relationship [ J]. Guangdong Electric Power, 2005,
18(11): 18-21.

(217 @, & F m ml S8k B AN S0 7 SRR S L0 ). o [ B AR B
#1,2009(23) : 198.



2013, 37(4) ® 0 £ 4% 4 & ¢

R F @ RG] BT SR,
B FQ(985—) . BB gL AR A ERHR BAHEL963 ). B . SR IETF.LEEHAF G .8 H
FE A AREAKR BT S R, Email: . s5846@ 163. R,

com (¥ 7 ER)

FETA964—), B .1 . %% . IEEE X4 0.2 &

Medium-voltage Overhead Lines Connection Mode Analysis Based on Short Segment

FENG Shuang', WANG Zhuding', ZHOU Jianqi*, ZHANG Daihong®, SUN Feng®
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongqing 400044, China;
2. Jiaxing Electric Power Bureau, Zhejiang Power Grid Company, Jiaxing 314000, China)

Abstract: The close coordination between the number of line segments and the grid configuration, as one of the means of
improving distribution network reliability, can significantly reduce the power outage time of users. Based on the research on
reliability and economy parameters, a kind of high reliability segment rule is proposed with the grid economy and reliability
considered together, and then a connection mode of short segments is presented. The result shows that, compared with
domestic habitual segments (3 to 5), the number of segments has a substantial increase, so that the optimal segment number
of an 10 kV line of 3~15 km is increased to 4 to 18 and the system’s average interruption duration index with a tie-connection
decreases from 3.53~17.63 h with no segments to 0.67~2.19 h with optimal segments, greatly improving the power supply
reliability with the economic benefit guaranteed. Finally, a sensitivity analysis for the segment related parameters is performed.
The outcome shows that the optimal segment number of a medium-voltage distribution line is greatly related to the price of a

breaker/switch, the average planned outage rate, the energy loss cost and load distribution mode along the feeder.

Key words: connection mode; medium-voltage overhead line; high reliability segment rule; short segment; net investment

profit
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Fig.A1A real connection mode of 3 segments and 4 ties from Tokyo grid
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Fig.A2 Multi-segment trend chart for three segment scenarios for a 10 KV overhead line of a single tie-connection

RAL 10kV GfEAFRBMREE S
Table A1 Sensitivity analysis of 10 kV breaker/switch prices

ek KBl | BTG TRy B e Isanid(h (1) + ) L SRE I SO

0.5 9 0.69 5.69

3 1 9 0.69 5.32
6 0.85 4.92

0.5 12 0.89 10.73

5 1 9 1.03 10.21
2 6 1.32 9.51

0.5 18 1.33 23.62

10 1 15 1.43 22.80
9 1.89 21.69

0.5 21 1.77 36.68

15 1 18 1.88 35.66

2 12 231 34.25
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Table A2 Sensitivity analysis of average planned outage rates for 10kV overhead lines

. NP o B
FRH Ik BT 0.1 X/(km - a) 0.5 X/(km - a) 1 X/(km + a)
i ek 2 6 6
3 20y B Rk E 2 9 12
Lo B E B 6 9 12
o ok 2 6 9
5 Z 0y BURIR GRS 6 9 15
Lo B BRE R 6 12 15
o sk 3 9 9
10 20y BRI 6 15 18
EZin €05 9 18 24
s ek 3 9 9
15 20 B PR 9 18 24
20y B 2 BRI 9 18 24
F A3 10kV RELZBMIEERRRBES T
Table A3  Sensitivity analysis of energy loss cost for 10 kV overhead lines
Y ik Betk i _ B B _
0.5 JG/(KW * h) 5 JC/(KW « h) 10 JG/(KW - h)
Ak 1 6 6
3 %5y B IRE H 1 6 9
EZ &S S 1 6 9
ARk 1 6 6
5 20y B R 2k 1 6 9
EZ &S S 2 9 12
i ek 2 6 9
10 20y BRIk 2k 2 9 15
20y B 2 BRI Lk 2 12 18
i ek 2 6 9
15 E N Y 2 12 18
2oy B 2 BRI Lk 6 15 18
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Table A4  Sensitivity analysis of load factors for 10 kV overhead lines

. Bt B

PRIk ek 7 0.40 0.65 0.80

Rk 6 6

3 25y B R FE LR 6 9

2 B2 sk 9 9

Rk 6 6
5 %5y B IRES F LR 9 9 12
2 B2 WAk 9 12 12
o e 6 9 9
10 %5y B IRES Hi LR 12 15 15
20 B 2 BREs ek 15 18 18
o R 6 9 9
15 20y B SR R 15 18 18
20 B 2 BRas ek 15 18 21




