
International Energy Journal: Vol. 6, No. 1, Part 3, June 2005 3-175

An Assessment of the Cost Effectiveness
of a DSM Program in the

Southern Part of Thailand

T. Arunthanakit and C. Sorapipatana
The Joint Graduate School of Energy and Environment,
King Mongkut’s University of Technology Thonburi,

91 Pracha-Uthit Rd., Bangmod, Tungkru, Bangkok 10140
 THAILAND

ABSTRACT

Due to the inadequacy of the electrical power supply to meet the demand in the Southern
part of Thailand in recent years, electrical power from nearby areas from the Central part of Thailand
and Malaysian needs to be transmitted through high power tie-lines. This often causes some technical
problems in power transmission systems, particular during peak time period, due to electric power
transmission instability, as affected by the long distances of the tie-lines. As a result, it often black
out in this region. The failure of electrical supply would be worsen as the trend of the electrical
demand generally increases in the future. Traditionally, the solution for this problem is to expand
the transmission lines or install more power generation capacities in this region, but it spends more
costs and time consumes. An alternative to solve this problem is to adopt the Demand-Side
Management (DSM) program to stimulate and implement energy saving program to reduce both
electrical energy and power peak load demand. In this study, we estimate the potential of the
electrical energy saving and reduction in the averaged power peak in the Southern part of Thailand
in the next 10 years, if energy saving program is introduced by encouraging consumers to switch to
use more efficient appliances in various sectors.

A regression technique was adopted to predict the demand of the electrical energy in the
Southern part of Thailand in the next decade. It was found that the energy demand highly depends
on the two parameters: the Real Gross Regional Products (RGRP) and populations. The result of the
predicted electrical energy demand was then used to estimate the peak demand. Then, the potential
of energy saving amounts were estimated, if more efficient appliances were introduced to replace of
non-efficient appliances. To simplify the problem, we assumed that only those major common
appliances are replaced by the more efficient appliances as follows: (a) lighting, refrigerators, and
air-conditioners for residential sector, (b) lighting and air-conditioners for commercial sector, and
(c) motors for industrial sector.

Finally, the benefit of the total saving energy cost and the total investment costs of the high-
efficient appliances were analyzed to determine whether it is economical feasible or not. The result
indicates that the alternative solution of the DSM program would be more cost-effective, as compared
to the expansion of new high power tie-lines of the conventional supply side planning.

1. INTRODUCTION

Presently, the total capacity of electrical power supplies in the Southern part of Thailand are
2,031.3 MW (in year 2001), of which some of the power supplies are transmitted through the tie-lines
from power generation plants in the Central part. The tie-lines have a total limited capacity of 350 MW
[1].
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Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Energy Demand (GWh) 

3.10% 8,642.13 9,129.58 9,625.41 10,129.23 10,639.26 11,155.02 11,676.89 12,203.79 12,735.46 13,272.55 
4.02% 8,799.68 9,338.09 9,889.81 10,454.58 11,030.70 11,617.80 12,216.36 12,825.40 13,444.74 14,075.17 
5.00% 8,969.09 9,563.35 10,176.78 10,809.35 11,459.52 12,127.11 12,812.86 13,515.92 14,236.31 14,975.08 

Peak Demand (MW) 
3.10% 1,398.48 1,470.30 1,543.01 1,616.57 1,690.70 1,765.36 1,840.59 1,916.25 1,992.30 2,068.85 
4.02% 1,421.73 1,500.92 1,581.66 1,663.90 1,747.39 1,832.08 1,918.05 2,005.14 2,093.34 2,182.75 
5.00% 1,446.69 1,533.93 1,623.49 1,715.36 1,809.29 1,905.25 2,003.35 2,103.45 2,205.55 2,309.78 
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Energy  Saving (GWh) 
2005 2006 2007 2008 Year 

25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 

Residential Sector                 

Lighting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.75 11.50 17.26 23.01 

Refrigerators 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.62 79.24 118.86 158.48 

Air-Conditioners 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 45.00 90.00 135.00 180.00 

Commercial Sector                 

Lighting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.03 6.06 9.09 12.12 

Air-Conditioners 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 80.12 160.24 240.35 320.48 

Industrial Sector                 

Motors 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 41.27 82.54 123.81 165.08 

Total Energy Saving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 214.78 429.57 644.36 859.16 

                 

Energy  Saving (GWh) 
2009 2010 2011 2012 Year 

25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 

Residential Sector                 

Lighting 10.34 17.79 22.38 24.09 14.04 21.48 24.47 25.17 17.10 23.88 25.82 26.27 19.67 25.63 26.99 27.38 

Refrigerators 71.19 122.56 154.13 165.89 96.73 147.97 168.57 173.38 117.78 164.45 177.84 180.93 135.48 176.50 185.88 188.56 

Air-Conditioners 80.85 139.21 175.06 188.42 109.86 168.06 191.45 196.92 133.77 186.78 201.99 205.50 153.87 200.47 211.12 214.17 

Commercial Sector                 

Lighting 5.30 9.09 11.36 12.12 7.01 10.60 11.93 12.12 8.28 11.36 12.07 12.12 9.24 11.74 12.11 12.12 

Air-Conditioners 140.20 240.35 300.44 320.48 185.27 280.41 315.47 320.48 219.07 300.44 319.22 320.48 244.42 310.46 320.16 320.48 

Industrial Sector                 

Motors 75.17 129.70 163.60 176.87 103.65 159.40 182.72 189.09 128.18 180.58 197.00 201.77 149.86 197.74 210.42 214.90 

Total Energy Saving 383.04 658.71 826.97 887.86 516.56 787.93 894.61 917.16 624.18 867.49 933.94 947.06 712.53 922.54 966.68 977.60 

 

Energy  Saving (GWh) 
2005 2006 2007 2008 Year 

25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 

Residential Sector                 

Lighting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.69 11.38 17.06 22.75 10.26 17.67 22.24 23.96 

Refrigerators 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.18 78.36 117.53 156.71 70.65 121.70 153.17 165.05 

Air-Conditioners 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.49 88.99 133.49 177.99 80.24 138.23 173.97 187.47 

Commercial Sector                 

Lighting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.13 6.25 9.38 12.50 5.47 9.38 11.72 12.50 

Air-Conditioners 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 82.66 165.32 247.97 330.63 144.65 247.97 309.96 330.63 

Industrial Sector                 

Motors 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.85 79.70 119.55 159.40 72.87 125.81 158.83 171.93 

Total Energy Saving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 214.99 429.99 644.98 859.99 384.12 660.76 829.89 891.54 

                 

Energy  Saving (GWh) 
2009 2010 2011 2012 Year 

25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 

Residential Sector                 

Lighting 13.99 21.43 24.46 25.20 17.11 23.94 25.96 26.45 19.76 25.84 27.29 27.73 22.08 27.43 28.60 29.03 

Refrigerators 96.37 147.63 168.46 173.56 117.83 164.92 178.77 182.21 136.13 177.96 187.95 191.01 152.08 188.96 196.96 199.96 

Air-Conditioners 109.46 167.68 191.33 197.12 133.83 187.31 203.04 206.95 154.60 202.12 213.47 216.95 172.73 214.62 223.70 227.12 

Commercial Sector                 

Lighting 7.23 10.94 12.31 12.50 8.55 11.72 12.45 12.50 9.54 12.11 12.49 12.50 10.28 12.31 12.50 12.50 

Air-Conditioners 191.14 289.30 325.46 330.63 226.01 309.96 329.34 330.63 252.16 320.29 330.31 330.63 271.78 325.46 330.55 330.63 

Industrial Sector                 

Motors 100.91 155.42 178.48 185.04 125.36 177.07 193.67 198.73 147.27 195.04 208.17 213.00 167.43 211.47 222.96 227.89 

Total Energy Saving 519.10 792.40 900.50 924.05 628.69 874.93 943.23 957.47 719.46 933.37 979.67 991.82 796.37 980.25 1,015.26 1,027.14 
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Energy  Saving (GWh) 
2005 2006 2007 2008 Year 

25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 

Residential Sector                 

Lighting 0.00 0.00 0.00 0.00 5.57 11.15 16.72 22.30 10.09 17.39 21.91 23.64 13.82 21.20 24.24 25.01 

Refrigerators 0.00 0.00 0.00 0.00 38.39 76.78 115.17 153.57 69.49 119.79 150.90 162.80 95.19 146.04 166.94 172.29 

Air-Conditioners 0.00 0.00 0.00 0.00 43.60 87.21 130.81 174.42 78.93 136.06 171.38 184.91 108.11 165.87 189.61 195.69 

Commercial Sector                 

Lighting 0.00 0.00 0.00 0.00 3.23 6.46 9.69 12.93 5.67 9.72 12.16 12.98 7.50 11.35 12.78 12.98 

Air-Conditioners 0.00 0.00 0.00 0.00 85.46 170.93 256.39 341.86 149.92 257.10 321.56 343.29 198.26 300.19 337.85 343.29 

Industrial Sector                 

Motors 0.00 0.00 0.00 0.00 38.11 76.22 114.33 152.44 69.98 120.91 152.78 165.59 97.35 150.18 172.79 179.46 

Total Energy Saving 0.00 0.00 0.00 0.00 214.37 428.75 643.12 857.50 384.08 660.97 830.68 893.21 520.23 794.84 904.20 928.72 

                 

Energy  Saving (GWh) 
2009 2010 2011 2012 Year 

25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 

Residential Sector                 

Lighting 16.97 23.82 25.88 26.43 19.70 25.85 27.38 27.88 22.12 27.61 28.87 29.36 24.31 29.25 30.38 30.89 

Refrigerators 116.90 164.03 178.26 182.03 135.68 178.03 188.58 192.02 152.32 190.14 198.83 202.25 167.43 201.44 209.27 212.75 

Air-Conditioners 132.77 186.31 202.46 206.75 154.10 202.20 214.19 218.09 173.00 215.96 225.83 229.72 190.16 228.80 237.68 241.64 

Commercial Sector                 

Lighting 8.87 12.17 12.93 12.98 9.90 12.57 12.97 12.98 10.67 12.78 12.98 12.98 11.25 12.88 12.98 12.98 

Air-Conditioners 234.51 321.74 341.92 343.29 261.70 332.51 342.94 343.29 282.09 337.90 343.20 343.29 297.39 340.59 343.26 343.29 

Industrial Sector                 

Motors 121.53 172.13 188.75 194.07 143.50 190.78 204.26 209.43 164.01 208.16 220.22 225.54 183.62 225.31 236.90 242.46 

Total Energy Saving 631.55 880.19 950.21 965.55 724.58 941.93 990.31 1,003.68 804.21 992.53 1,029.93 1,043.14 874.16 1,038.27 1,070.48 1,084.01 
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