
1 
 

Evaluation Parameter to Determine the Sharing of Electricity Production Mix in 
Malaysia 
 
Syirrazie Che Soh, Mohd Ashhar Hj Khalid 
 
Technical Support Division, Malaysia Nuclear Agency 
 
Abstract 
 
As Malaysia have various possible energy sources based on the fossil fuels and renewable 
energies, the optimization for the usage of the energy sources to produce electricity should be 
managed as good as possible.  It should be managed based on the desired demand for 
electricity on distributed location and its activities. In Malaysia, the location is divided with 
the two categories of Off-grid System and On-Grid System. Thus, this paper discuss on the 
parameters that could be used to determine the sharing of electricity production mix to meet 
the electricity demand for a location in Malaysia with for both two types the grid system 
categories. 
 
Introduction 
 
In year 2010, the population in Malaysia increase to 28.9 Million from 26.75 Million in year 
2005 [1]. This population growth may contribute for increasing activities such as industrial, 
agriculture, medical, education and others. Most of these activities have desired to the 
consumption of electricity. Therefore, the more electricity generation should be produced to 
generation electricity, thus meet demand based on need of consuming the electricity from 
various types of users and their activities as well. 
 As reported in year 2007 by Energy Commission, power generation capacity 
connected to the Malaysian National Grid was 19,023 MW, with a maximum demand of 
13,340 MW according to Suruhanjaya Tenaga, thus the sharing of generation capacity mix 
was recorded 62.6% of them was dominated by gas, then 20.9% followed by coal, 9.5% for 
hydro and 7% from other forms of fuel such as oil, diesel and renewable energy [2]. Thus, the 
generation capacity of 19,023 MW was capable to generate electricity for 2007 of 108,539 
GW·h with a total consumption of 97,113 GW·h or 3,570 kW·h per capita [2]. 
 Then, as for meet the future energy need, there are several planning have been setup 
to develop, thus establish the new power plant as well as maintaining the existed power plants 
for generating electricity purpose. 
 
Objective 
 
Identification and evaluation to the parameters of how to determine the sharing of electricity 
generation or production mix in Malaysia. 
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Methodology 
 
In developing and installing a power plant, the required parameters to determine the sharing 
of electricity production or generation mix in Malaysia are generation capacity, electricity 
generation, maximum demand and electricity consumption.  
 

Generation Capacity, GC 

 

Generation Capacity is the maximum potential amount the electricity that can be produced by 

a generator from a power plant such as gas, coal, hydro and nuclear. It is measured either in 

unit of Watt (W), Kilo-Watt (kW), Mega-Watt (MW) or Giga-Watt (GW). 

However, a generator could not produce the maximum potential amount the electricity 

because it is affected by Capacity Factor (CF %). This capacity factor may determine the 

actual potential amount the electricity that could be produced by a generator of a power plant. 

This study determines the capacity factors for each of the prospected power plant of gas, coal, 

hydro, nuclear and renewable energies.  

These capacity factors for the power plant are determined according to the following 

equation: 

                       CF(%) =  
EC (GWh)

(GC (MW)
1000  x 24 hours x 365 days)

 x 100%              

Where, 

𝐶𝐶𝐶𝐶 𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑎𝑎𝑖𝑖 𝐶𝐶𝑎𝑎𝐶𝐶𝑎𝑎𝐶𝐶𝑖𝑖𝐶𝐶𝐶𝐶 𝐶𝐶𝑎𝑎𝐶𝐶𝐶𝐶𝐹𝐹𝑟𝑟; 

𝐸𝐸𝐶𝐶 𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑎𝑎𝑖𝑖 𝐸𝐸𝐸𝐸𝑟𝑟𝐶𝐶𝐶𝐶𝑟𝑟𝑖𝑖𝐶𝐶𝑖𝑖𝐶𝐶𝐶𝐶 𝐺𝐺𝑟𝑟𝐺𝐺𝑟𝑟𝑟𝑟𝑎𝑎𝐶𝐶𝑖𝑖𝐹𝐹𝐺𝐺; 

𝐺𝐺𝐶𝐶 𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑎𝑎𝑖𝑖 𝐺𝐺𝑟𝑟𝐺𝐺𝑟𝑟𝑟𝑟𝑎𝑎𝐶𝐶𝑖𝑖𝐹𝐹𝐺𝐺 𝐶𝐶𝑎𝑎𝐶𝐶𝑎𝑎𝐶𝐶𝑖𝑖𝐶𝐶𝐶𝐶 

 

This formula shows the relationship between capacity factor to generation capacity and 

electricity generation. It is showing that capacity factor is proportional to the electricity 

generation and while with the generation capacity is vice versa. 
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Electricity Generation, EC 

 

Electricity Generation is referred to the process of generating electricity from other form of 

energy. This may present the actual output of a power to generate electricity as well. Thus, it 

is emphasize of how much the actual electricity should be generated from gas, coal, hydro 

and nuclear to meet the current and future electricity demand, and their measurement unit 

either Watt hour (Wh), Kilo-Watt hour (kWh), Mega-Watt hour (MWh) or Giga-Watt hour 

(GWh). It is different among the type of power plants because differentiation the capacity 

factor for each type of power plant. Thus, it is not promising that the same generation 

capacity among the power plants of gas, coal, hydro and nuclear able to generate the same 

electricity. 

 

Electricity Consumption, EC 

 

Electricity consumption is the consumption of energy in term of electricity. It refers to the 

total electricity consumed annually plus imports and minus exports, expressed either in Watt 

hour (Wh), Kilo-Watt hour (kWh), Mega-Watt hour (MWh) or Giga-Watt hour (GWh) as 

well.  

 

Result of Parameter Analysis 
 
As to evaluate the parameter of a power plant, the main considerations to take account are as 
the following: 

1. Capacity Factor of Power Plant 
2. Generation Capacity of Power Plant 
3. Electricity Generation of Power Plant 

Then, the relationship among capacity factor with Electricity Generation, EC and Generation 
Capacity, GC is according to following equation: 

                       CF(%) =  
EC (GWh)

(GC (MW)
1000  x 24 hours x 365 days)

 x 100%              

As bringing up the cases of total generation capacity, TGC was 22,150 MW in year 2008, and 
based on the following formula: 
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Installed Capacity (MW) =  Percentage of Generation Mix X Total Generation Capacity  
 
Thus, the installed capacity for generation for each type of power plant is shown in Table 1. 
 
 
 

Table 1: The Sharing Generation Capacity in Year 2008 
Plant Percentage (%) Installed Capacity (MW) 
Gas 57.94% 12833 
Coal 27.74% 6145 
Hydro 9.40% 2083 
Others 4.92% 1089 
Total Capacity (MW) 22150 

 
Source: Electricity Statistic 2008 in Malaysia, Energy Commission 
 
According to the Table 1, Gas Power Plant dominated the sharing mix of generation capacity 
with 12833 MW in Malaysia for year 2008. Then, it was followed by coal, hydro and others.  
Then, the Electricity Generation for each type of power plants are shown in Table 2. 
 

Table 2: Electricity Generation for Year 2008 
Plant Installed Capacity (MW) Electricity Generation, EG (GWh) 
Gas  12833 67799 
Coal 6145 31029 
Hydro 2083 7807 
Others 1089 1553 
Total Generation (GWh) 108188 

 
Source: Electricity Statistic 2008 in Malaysia, Energy Commission 
 
The data of installed capacity and electricity generation in Table 2 can be used to determine 
the capacity factor for each type of the power plants based on following equation.  
 

Capacity Factor, CF(%) =  
EC (GWh)

(GC (MW)
1000  x 24 hours x 365 days)

 x 100%              

 
Therefore, the capacity factors for each type of the evaluated power plants in study are shown 
in Table 3.  
 

Table 3: Capacity Factor of Power Plant for Year 2008 
Plant Capacity Factor,CF (%) 
Gas 60.31% 
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Coal 57.64% 
Hydro 42.78% 
Others 16.28% 

 
According to the Table 3, the capacity factors represent the percentage of capability the 
power plants to generate electricity based on their respective installed capacity. These 
recorded that the highest capacity factors are belonged by gas power plant, and then it is 
followed by coal, hydro and others. 
 
Discussion 
 
Based on the results of parameter analysis, the most preferably type of power plant that 
possible to be installed thus dominating the sharing the generation mix is gas because it has 
the highest capacity factor as compared to the other power plants. Then, it is followed by 
coal, hydro and others that possibly including oil, diesel and other renewable energy’s based 
plant. 
 
Conclusion 
 
As the conclusion, one of the possible parameters and their components that could be 
determine the sharing of generation mix capacity factor. This parameter is very important to 
determine how much the amount of electricity (GWh) that could be generated by an amount 
the installed capacity (MW) of the respective power plants. This is caused the capacity factor 
for each of the respective power plants is different. 
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