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ABSTRACT

In this paper, the transmission pricing methodology for bilateral transaction based on the
exact loss contribution and long run average incremental cost (LRAIC) methodology in a New
Electricity Supply Arrangement (NESA) of Thailand is proposed. The transmission pricing comprises
the connection charges, the common service charge and the transmission use of system (TUOS)
charges. The connection charges are intended to recover the costs of providing and maintaining
connection assets by using capital recovery factor. The common service charge is charged for the
approximation of metering costs such as billing and collection. The TUOS charges, based on LRAIC
calculation for each voltage level, are used to recover all of transmission network expansion costs
including the operational costs of using the grid and costs of losses.

The calculation of transmission loss for each voltage level could be obtained by multiplying
the fixed percentage loss for each voltage level with the amount of energy transferred through the
transmission system. For the TUOS charges, the users will be charged for the amounts of energy
transferred including losses for each voltage level, which may not be fair to all users. Therefore, the
exact energy and loss allocation for each transaction is proposed instead of using the fixed
percentage loss methodology. To demonstrate its effectiveness, the transmission pricing methodology
is applied to three simultaneous bilateral transactions located in different areas of the 424-bus Thai
power system. Test results indicate that the proposed methodology can promote efficient utilization
of the system, raise enough revenue for network expansion, and transparent to all users.

1. INTRODUCTION

The objective of restructuring of the Thailand’s Electricity Supply Industry (ESI) is to improve
efficiency, lower electricity price and tackle financial debts [1]. At present, the Thai ESI is vertically
integrated. The plan is to introduce competition in generation and retailing sectors. In August 2002,
the Energy Policy and Planning Office of Thailand (EPPO) proposed a New Electricity Supply
Arrangement (NESA) for Thai’s ESI [2, 3].

In 1999, PricewaterhouseCoopers (PwC) has proposed the transmission pricing based on
long run average incremental cost (LRAIC) for EGAT Transmission Business Unit. This method can be
used to recover the costs of transmission network expansion to meet future demand, and to raise the
required revenue. However, the tariff is uniform using fixed percentage loss for each voltage level [4].
The calculation of transmission loss for each voltage level could be obtained by multiplying the fixed
percentage loss for each voltage level with the amount of energy transferred through the transmission
system. The users will be charged for the amounts of energy transferred including losses for each
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Transaction balance output
matches the previous output?

Start

Read system input data and transaction pair data

Solve power flow analysis by Newton - Raphson Method

Solve nodal power balance equations (3.1) (3.2) (3.3)

Solve injected current (3.5) and brance current components
imposed by individual transaction (3.8)

Solve real power loss incurred by individual transaction (3.9)

Solve transaction balance equation (3.4) by substituting  real
power loss into transaction balance equation

Display power flow solution and transaction pair solution

Stop

Yes

No

Initialize transaction balance output (3.4) by assuming that no real
power loss in individual transaction
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Cost per kW-yr Cost per KWh-yr 
Voltage level�

Baht $US Baht $US 
Generator  to exit 500:230 kV 939 26.1 0.36 0.99 
Exit 500:230 kV to exit 230:115/69 kV 1053 29.2 0.40 1.11 
Exit 230:115 kV to end 115 kV lines 1173 32.6 0.45 1.24 
End 115 kV lines to exit 115:MV 573 15.9 0.22 0.61 
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Energy Loss 
(% of Energy at Entry) Voltage level 

On - Peak Off - Peak 
Generator  to exit 500:230 kV 3.64% 2.42% 
Exit 500:230 kV to exit 230:115/69 kV 0.30% 0.20% 
Exit 230:115 kV to end 115 kV lines 3.39% 2.26% 
End 115 kV lines to exit 115:MV 0.23% 0.15% 
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Cost per kW-yr Cost per kWh-yr 
Voltage level 

Baht $US Baht $US 
Generator to exit 500:230 kV 667 18.53 0.25 0.70 
Exit 500:230 kV to exit 230:115/69 kV 748 20.73 0.28 0.79 
Exit 230:115 kV to end 115 kV lines 833 23.15 0.32 0.88 
End 115 kV lines to exit 115:MV 407 11.29 0.15 0.43 
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Sending Bus Sinking Bus 
Pairs 

No. Name 
Volt 
(kV) 

No. Name 
Volt 
(kV) 

Pload  
(MW) 

Qload 
(MVar) 

1 339 RB-C1 230 105 RB2 115 125.890 39.500 
2 383 COCO-T1 115 129 BL 115 76.190 27.000 
3 286 MM-T7 230 194 CM2 115 45.000 14.490 
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Trade No.1 Trade No.2 Trade No.3 Scenario 
Generator 

(MW) 
Demand 
(MW) 

Losses 
(MW) 

Generator 
(MW) 

Demand 
(MW) 

Losses 
(MW) 

Generator 
(MW) 

Demand 
(MW) 

Losses 
(MW) 

1 RB-C1 
126.350 

RB2 
125.890 

0.460 COCO-T1 
80.684 

BL 
76.190 

4.494 MM-T7 
49.514 

CM2 
45.000 

4.514 

2 RB-C1 
145.461 

RB2 
145.000 

0.461 COCO-T1 
84.499 

BL 
80.000 

4.499 MM-T7 
49.514 

CM2 
45.000 

4.514 

3 RB-C1 
100.458 

RB2 
100.000 

0.458 COCO-T1 
64.473 

BL 
60.000 

4.473 MM-T7 
49.514 

CM2 
45.000 

4.514 

4 RB-C1 
126.350 

RB2 
125.890 

0.460 SHC-T1 
78.900 

BL 
76.190 

2.710 MM-T7 
49.514 

CM2 
45.000 

4.514 

5 RB-C1 
126.350 

RB2 
125.890 

0.460 BCC-T1 
81.703 

BL 
76.190 

5.513 MM-T7 
49.514 

CM2 
45.000 

4.514 
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Generators Demands 
Pairs 

Name MVA 
MBaht/ 
MVA-yr 

Total 
MBaht-yr 

Name MVA 
MBaht/ 
MVA-yr 

Total 
MBaht-yr 

1 RB-C1 150 0.05 7.5 RB2 150 0.05 7.5 

2 COCO-T1 100 0.05 5 BL 100 0.05 5 

3 MM-T7 75 0.05 3.75 CM2 75 0.05 3.75 
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Generators Demands 
Pairs 

Name Baht/yr Name Baht/yr 
1 RB-C1 135,000 RB2 135,000 
2 COCO-T1 135,000 BL 135,000 
3 MM-T7 135,000 CM2 135,000 
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Trade No.1 Trade No.2 Trade No.3 
Seller Buyer Seller Buyer Seller Buyer 

Transmission Charges�
(MBaht/yr) 

RB-C1 RB2 COCO-T1 BL MM-T7 CM2 
Connection Charge 7.5 7.5 5 5 3.75 3.75 

TUOS Charge 94.510 104.866 33.600 33.600 37.036 37.485 

Common Service Charge 0.135 0.135 0.135 0.135 0.135 0.135 

Total Charges 101.645 112.501 38.735 38.735 40.651 41.370 
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Generators Demands 
Pairs�

Name MBaht-yr Name MBaht/yr 
1 RB-C1 94.510 RB2 104.866 
2 COCO-T1 33.600 BL 33.600 
3 MM-T7 37.036 CM2 37.485 
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