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introduction of Power Flow Tracing Method for Determination of Power
Transmission Network Charge and Verification of its Effectiveness

H R W
(Kyoung-Soo Ro)

Abstract ~ This paper describes methodologies to charge for power transmission network use. These methodologies
are normally divided into two categories such as marginal cost method and embedded cost allocation method. This
paper, first, discusses the possible problems that can occur when the marginal cost method is applied to pricing the
transmission services. Next, the paper proposes a method to apply the electricity tracing method to the transmission
network charge. The result of the electricity tracing method is then used in MW-mile method to charge individual loads
for the use of transmission network. Effectiveness of the algorithm is verified by computer simulations and it is
estimated that the results can be used to compute the cost of electric power transmission under deregulated environment
in electric power industries.

Key Words :Power transmission network charge, Power flow tracing method, Marginal cost, MW-mile method.
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Table 1. Resuit of power flow calculations for real power

flow.

8 | 7+ A | P(FH) P(7+AD) & 4
1 4 111.34 -110.26 1.082
4 5 46.88 -46.01 0.871
5 6 -43.99 45.26 1.264
3 6 85.00 -84.13 0.868
6 7 28.88 -28.38 0.499
t 8 ~-71.62 73.24 1.621
8 2 -160.99 163.00 2.009
8 9 73.75 -71.22 2.529
9 4 -53.78 55.38 1.598

E 2. d=E2=xfFo dist 2t Bs5te BEAS.

Table 2. Sharing factors of loads for each line flow.
Az | Bald | Rel5 | Ral6 | Re7 | B8 | #59
1-4 | 1.000 | 0511 0.0 0.0 0.0 0.430
4-5 00 | 0511 0.0 0.0 0.0 0.0
6-5 00 | 0489 0.0 0.0 0.0 0.0
3-6 0.0 0.489 1.0 0.284 0.0 0.0

6-7 1 00 0.0 0.0
871 00 0.0 0.0

0.284 0.0 0.0
0.716 0.0 0.0

2-8 0.0 0.0 00 | 0716 | 1.000 | 0.570
8-9 0.0 0.0 0.0 0.0 0.0 0570
4-9 0.0 0.0 0.0 0.0 0.0 0.430
k3 3. 4 #siot FEstodor & SXM2F ($).
Table 3. Transmission charges for each load.
Mz | Rald | #a5 | Ral6 | $3)7 [ R348 #-319
1-4 2240 128.77 0.0 0.0 0.0] 150.50
4-5 0.0} 251.11 0.0 0.0 0.0 0.0
6-5 0.0] 440.10 0.0 0.0 0.0 0.0
3-6 0.0 110.03] 2500 71.00 0.0 0.0

6-7 0.0 0.0 0.0
8-7 0.0 0.0 0.0] 41242 0.0 0.0
2-8 0.0 0.0 0.0 49.00| 249.38
8-9 0.0 0.0 0.0 0.0 0.0] 467.40
4-9 0.0 0.0 0.0 0.0 0.0| 650.38
Z3 | 22.40{ 930.00| 25.00 49.00{1367.15

215.84 0.0 0.0
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1. F3t dlojE (3 A: 345kV, 100MVA)
EAdE Py(MW) Qa(MVar)
4 8 3
5 90 30
6 10 4
7 100 35
3 14 6
9 125 50

F[$/(MWkm)]

A A A& A
d (R R

ENEE
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F8

£ g
1997

HA) FRUER 7T Ea
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LdE9 dolE (R AMVA=100)
LG e Pg(MW) Qg(MVar)
1 0 0
2 163 0
3 85 0
. AE dolH
5g | 744 R X B oltkm)| &'
1 4 10.0083 | 0.0576 | 0.0860 26 0.05
4 5 10.0370 | 0.1420 | 0.1580 78 0.07
5 6 |0.0590 | 0.2100 | 0.3580 100 0.10
3 6 |0.0120 | 0.0586 | 0.0603 50 0.05
6 7 10.0419 | 0.1508 | 0.2090 95 0.08
7 8 10.02850.1120 | 0.1490 64 0.09
8 2 10.0074 | 0.0625 | 0.0812 70 0.05
8 9 |0.0420 | 0.1810 | 0.3060 32 0.08
9 4 10.0400 | 0.1250 | 0.1760 110 0.11
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