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Fg.2 Load didribution paterns dong the feeder
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Fig.1 A typicd feeder PQA) = 0 - - (4)
A B K 0<A <L/8 3L/8<A <5L/8
S S, 2 8 PA) = 7L/8<A <L (5
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K O0<A <L/8 3L/8<A <L/2
pP@A)= 5L/8<A <7L/8 (6)
0
K O<A <L/8 L/4<h <3L/8
PA) = 5L/8<A <3L/4 7L/8<A <L @)
0
K O<A <L/8 L/4<h <3L/8
PA) = L/2<A <5L/8 3L/4<A <7L//8 (8)
0
!K ’ 2\
(km) B L AB
SBp:SAp:Sp:e;
UKZO.S(UA+UB)
UK, 21
1
(D 1
(1) 1,
A
s@) :IOK/Zd/ +S Sy =
(R/2+ )€ (9)

AU :I:(r+jx)(m2+sa)e'ieom

(R+jX) (K/4+ S)e” (10)
AU A B T X
R X
[AU| = Z(K/4+ ) (11)
,Z
(11) K, Ku
ko= @0 as) (12)
9 , AS
AS:J';(r+jx)§()\)2d\ -
L (13

Io(r +ix) (R/2+ S)e®dh =
(R+jX) (KL /12 + & + KsL/2)e™®

AS| = JR+ X (KL/12+ S + K L/2)

= Z(KL*/12+ S5 + K L/2)

S=K/2
S As
SA:S+|AS| + S

S S
K2+ Z(KL/12+ KsL/2+ (S)?) + S5 = Sa

A=2°7
B=6L +67SL
C=127(S)°? +12S; - 12S,

(14)

(15)

(16)

(17)

(18)

(17) , K

K_oﬂ

B+ VB®- 4AC
2A

Loss,

Loss = T (Kossh /2 + S)°d\ =
0

Klosa = -

R[ Kosa L?/12 + Kow SsL/2 + (S)°]

(2) 2
(2) 1,
SA) IOKd/ + S Sy
(/2 + )
(R +S)é 0sA <L
Tl (k2 s)d Lj2<h <L

L2 '
AU :J'O (r+jx) (R +)e’ad

+(r+i0L(K/2+ S)e’ /2 =
(R+jX) (3K /8 + S)e”

IAU| = Z(3K/8+ S5)
Ko = 8J—LAZU - 85| /3L

(21) , As

L/2 .
AS:J' (r+jix (R + )’
0

+(r+ji0L(K/2+ s)’e®)2 =
(R+jX) (KL*/6 + S +3KssL/4) e
|AS| = Z(KL?/6 + S + 3KS:L/4)
S=K/2

(19)

(20)

(21)

(22)

(23)

(24)

(25)
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i = LIJ./ LPi 29
K/2+ Z(KL?/6+3KSsL/4+ (S)?) + =S Ke (iz ) (29)
(26) '
(26) l K ] K_OSZ
8
LOS = R[ KosoL*/6+3 Koso SsL/4+ (S5)”] Au=y
(27) 8
) 3 8, ' Loss= i; KisL 0SS
Ke Ko Kos Kos Loss AU Ky i
(4 Lloss AU
i ,Loss AU Ky
’ KVi K_OSSi
= K_ossi
) KVi |ﬂ_osi )
3 1
Ky Ko , W, l1km LG - 120 AB 9 ,
0.1 km
W, =111+ Kow/ Kl 28 0% 200 VA ,
W 1000 kKVA 1 Vm
' 800 KVA , 2
' vm Vn 800 kVA , 3
. (28) ,
W Vm Vn 2000 kVA
I ’ ( e% )
A 4 5 9 B
2 3 § 6 7 8 ¢ 10
ST
3
Fg.3 A feeder for power flow caculation
1 vm 800 kVA
Tab.1 Andyss resuts when the load of Vm is 800 KVA
Vm
Jkw /p. u. kW e% /p. u. kW e% /p. u.
2 10.7 1.042453 2.3 108.4 1.03855 11.8 10.7 1.041409
3 11.5 1.042221 2.3 93.9 1.03855 12.2 5.8 1.041301
4 12.4 1.041988 2.3 79.8 1.03855 12.5 0.7 1.041193
5 13.1 1.041755 2.3 70.2 1.03855 12.8 -2.3 1.041088
6 13.8 1.041522 2.3 61.6 1.03855 13.1 -4.9 1. 040986
7 14.4 1.041283 2.3 54.9 1.03855 13.4 -6.7 1.040883
8 15.0 1.041054 2.3 48.7 1.03855 13.7 -8.5 1.040797
9 15.5 1.040820 2.3 43.9 1.03855 14.0 -9.8 1.040718
10 16.0 1. 040586 2.3 39.4 1.03855 14.3 - 10.4 1. 040608




Tab.2 Andyss results when the loads of Vm and Vn are both 800 KVA

2

Vm Vn

800 kVA
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Equivalent load density modesfor feeders based on Walsh function

WU Xiao-meng' , L IU Jian®
(1. X" an Petroleum Univerdty ,Xi’ an 710065 ,China;2. Xi’ an Universty o Techrology , Xi' an 710048 ,China)

Abgract: An equivaent load dendty nodel based on Wal sh function for digribution networks is presented. By solving the woltage drop fune
tion and the power loss function o the feeder line ,voltage drop and line loss can be acquired without needing the data from each load on the
feeder line. BExanrples are d 9 gven with cormpari on with other siplified andys s results showing the fead hility of the proposed gpproach.
Key words: feeder autometion; nodeing; load dendty; power flow andyds; Walsh function
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