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An Approach to Allocate Real Power Losses of Transmission
Lines to Individual Loads

B RO
{Kyoung-Soo Ro)

Abstract - The paper proposes a simple method to calculate the portion of real power losses of transmission lines
allocated to individual loads. The method is implemented by defining loss distribution factors, and analyses the loads’
shares in the transmission line losses. The paper also performs calculation of sensitivities of the line losses with respect
to load changes so as to be easily employed in on-line applications. Effectiveness of the algorithm is verified by
computer simulations and it is estimated that the results can be used to compute the cost of one ancillary service under
deregulated environment in electric power industries.
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Table 1 Result of power flow calculations for real power flow Table 3 Loss distribution factors for loads using eq. (10).
5 g 7t A P(#E) P(7}A) & A Ag | Bag | w5 | Bale | Bely | walg | 239
1 4 111.34 -110.26 1.082 1-4 {00742 | 04268 | 0.0 0.0 0.0 | 04989
4 5 46.88 -46.01 0.871 4-5 00 | 1.0000 | 00 0.0 0.0 00
5 6 4399 45.26 1.264 6-5 00 | 1.0000| 00 0.0 00 | 00
3 6 8500 ~84.13 0.868 3-6 | 00 | 0534101214 |03445| 00 | 00
. -25. 0.499
6 7 2888 584 6-7 0.0 0.0 00 | 1.0000| 00 0.0
7 8 -7162 73.24 1621
8-7 0.0 0.0 00 | 1.0000| 00 0.0
8 2 -160.99 163.00 2.009
2-8 0.0 0.0 00 | 04566 | 0.0893 | 0.4541
8 9 7375 -71.22 2509
8-9 0.0 0.0 0.0 0.0 00 | 1.0000
9 4 -53.78 55.38 1.598
4-9 0.0 0.0 0.0 0.0 00 | 1.0000
E 2 NRIRO U z 2o Buths
Table 2 Sharing factors of loads for each line flow E 4 (1348 ol 88 2t Bt SIS
Az I =35 236 237 | 2ag | 2ag Table 4 Loss distribution factors for loads using eq. (13).
HNe M.z H3 SR B3 Hz [
1-4 | 1000 | 0511 | 00 00 | 00 | 0430 o | RS | A6 | a7 | a8 | o
e 00 P o0 00 o0 o0 1-4 | 00126 | 04173 | 00 0.0 00 | 05701
65 | 00 | 0489 | 00 00 | 00 | 00 45 00 | 10000 00 | 00 | 00 | 00
3-6 | 00 | 0489 | 1000 | 0284 | 00 | 00 65 00 10000 00 | 00 | 00 | 00
e 00 00 o0 024 | 00 00 3-6 00 | 06812 | 00352 | 02835 | 00 0.0
87 | 00 0.0 00 | o716 | 00 | o0 677 00 | 00 | 00 j10000 ] 00 | 00
28 | 00 0.0 00 | 0716 | 1.000 | 0570 81 vo | 00 | 00 10000 00 | 00
a0 00 00 00 o0 00 | o570 2-8 0.0 0.0 00 | 04933 | 0.0189 | 0.4878
19 00 o0 o0 00 00 | 040 8-9 0.0 0.0 0.0 0.0 00 | 1.0000
4-9 0.0 0.0 0.0 0.0 00 | 1.0000

£ 33 BE4E 4 103 (13)& olgste] Hzeddl by
Fobe) Ra¥e F& wAFE SUMBASe
ek @ A2 E 34 4% 1-49 &
LOBZMWelm of &4el cigh e 2a
itk g ol Foh 22w, 7z A
2 ARl

49 B3 1 0.0742%1.082
59 ZA :0.4268+1.082
99 =AM 1 0.4989+1.082

N
ot 2R

IR T S A
2 o

lo

0.0803MW
0.4618MW
0.5398MW

1l

It

A : 1.0820MW

k3 5 Fste] Mz &Mool ofd AL (MW).
Table 5 Amounts of transmission line losses allocated to loads
(MW).

T | ek | Rals
(1) |0.0603
(2) {00136

3316

0.1654

287
33363
33571

F318 | %319
0.1794 | 5.5791
0.0380 | 5.1070

2 A
12.3809

0.0306 11.7241

T 6 5 2ol 10MW F 5570 it 2t M2l &4
Hatg (MwW).

Table 6 Changes of line losses for 10MW load increase at
the 5th bus (MW).

1-4| 4-516-5 | 36| 6-7 | 87 | 2-8| 89 |4-9
202 | 3257 | .0991 | .0013 | -.0353 | .0714 | .0018{ -.0952 | .0622
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1. %3 diolel (A 3F: 345kV, 100MVA)

EARE Pa(MW) Qu(MVar)
4 8 3
5 90 30
6 10 4
7 100 35
8 14 6
9 125 50
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2. #AEE dolH (3 AMVA=100)

g
2

W Do =

HE

3. A2 HolHy

HH

—

O 00 0 ~1 & W L

7

N

SO DO

P(MW)
0
163
85

R
0.0083
0.0370
0.0580
0.0120
0.0419
0.0285
0.0074
0.0420
0.0400

Qz(MVar)

0

0

0

X B

0.0576 0.0860
0.1420 0.1580
0.2100 0.3580
0.0586 0.0603
0.1508 0.2090
0.1120 0.1490
0.0625 0.0812
0.1810 0.3060
0.1250 0.1760
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