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Abstract: With the rapid growth of fossil fuel price and subsequent consideration of exhausting non-renewable
energy sources, the attention of engineers, designers and researchers has focuses in promoting pollution free
energy sources. Malaysia has abundant of renewable energy sources such as hydro, solar, tidal, biomass and
wind. But, for the fact that the country lies entirely in equatorial region, the annual mean wind speed ranges
from 2.0m/s-8.983 m/s, respectively. This paper focuses on recent review on wind energy progress and
development in Malaysia. The basic concept of wind speed distribution and spatial models applied in Malaysia
is discussed. In addition, an overview on the country energy policies, wind speed variation, power and energy
in wind are also presented.
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INTRODUCTION energy that satisfies the consumer electrical energy

Malaysia is a developing country located in But today many countries recognized that the current
Southeast Asia which comprise  of  Peninsular,  Sabah energy trends are not suitable, this is due to the fact that
and Sarawak, having geographical coordinates of 2°30’ N, the fossils inside the earth are decreasing since it was
in the  north  latitude  and  112°30’  E in east longitude [1]. discovered and utilised.
The country has numerous offshore islands scattered The harmful effect by the release of pollutants are
along the coast, a mountainous spine running from the naturally present in fossil fuel structures which leads to
Thai border towards the south, while the interior of east are greenhouse gas accumulation, acidification, air
Malaysia is also generally mountainous. With this pollution, water pollution, damage to land surface and
topography and the availability of heavy rainfall, there ground-level ozone [3, 4].
exist many rivers in the country. Being in the tropics and Thus as a results of this and increase of global
situated entirely in the equatorial zone, the weather is energy demand the renewable energy is an ideal solution
generally hot and humid with the daily average to overcomes the problems, reducing dependency in
temperature  of  26°C  and  relative humidity ranging from energy from fossil fuel by renewable energy in Malaysia
80 - 90 percent, except in the highlands [2, 3]. has just started. Wind energy is renewable source of

The wind that blow across the country is influenced energy and is almost the fastest growing energy
by the monsoon seasons namely Northwest monsoon resources in the world due to its clean character and free
which starts from approximately November until April availability [5, 6].
while Southwest monsoon occurs from June to Among the renewable energy sources in Malaysia,
September.  However  the  inter  seasonal  monsoon wind energy has most prospects in the near future, but
occurs in October and May [3]. For a long time fossil fuel the availability of wind a resource varies depending on
such as oil, gas and natural gas are the main source of the location [7].

demand [3].
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This paper provides a critical review on wind energy Renewable Energy [9]. However, for the past one decade
prospects in Malaysia based on recent available renewable energy progress in Malaysia is still at infancy
published papers and can serve as a basis for wind stage with 1% contribution of the total energy mix.
energy resource assessment. The major contribution of In the Ninth Malaysian Plan (2006-2010), the
this paper is the classification of the literature based on emphasis was given on strengthening initiatives for
wind speed, energy potential analysis and wind mapping energy efficiency especially in transport, commercial and
modeling. industrial sectors and in government buildings to

The rest of this paper is organized as follows: section encourage better utilization of renewable energy through
II discusses on wind energy policies in Malaysia followed diversify fuel sources. However in an attempt to further
by an overview on wind speed variation with height in reduce total dependency in petroleum as source of
section III. Wind speed distribution models and accuracy energy, Government of Malaysia has launched several
are presented in section IV, energy and power in wind, incentives such as pioneer status (PS) and investment tax
research and development of wind energy potentials in allowance (ITA) in promoting better utilization of
Malaysia in section V and VI respectively. Finally, renewable energy and energy efficiency are further
conclusions are drawn in section VII. enhanced, since then many incentives has been

Energy Policies in Malaysia: The Malaysian Government [9].   Whereas   the   Tenth   Malaysian   Energy  Plan
has formulated many energy policies in order to address (2011-2015) short term goals vested in National Green
the holistic issue of renewable energy and sustainable Technology Policy as follows:
development, the country has come up with the first
national energy policy highlighting on oil and gas Increase in committed for adoption of green energy
reserves to serve the need of energy required in Malaysia technology through foreign and domestic
[8]. The specific objective of this policy is to ensure the investment.
availability of energy at reasonable price to maintain the Expansion of research institute of higher learning
nation economy; this policy was enhanced to achieve the toward commercialization mechanisms.
following specific objectives [8]:

Supply: The first objective is to ensure preservation of flow contrived so far until 2015.
indigenous energy resources and supports the use of
renewable energy in a cost effective way using the latest Wind Speed Variation with Height: Almost all the wind
cost option and diversification of supply both from within energy research within Malaysia relies on the wind speed
and outside the country measured data from 36 stations around the country from

Utilisation: To support the efficient utilization and measurement were carried out using a rotating cup
discourage wasteful in both industry and consumers level electronic anemometer and a wind vane were installed at

Environment: Is to minimize the negative impacts of surface wind speed and direction base on standard
energy production transportation, conversion, utilization metrological reference in order to achieved representative
and consumption on the environments recording of wind potential of the area [10]. Furthermore

In order to achieve the desired objectives mentioned the wind speed at higher altitude can be extrapolated
above, Government of Malaysia initiated the Fifth-Fuel using appropriate equation.
Diversification policy with the inclusion of renewable Masari et al. [11] reported that to estimate and
energy supply mix in the Eight Malaysian Plan which extrapolate the wind speeds at higher altitude, the power
target 5% of the nation electricity demand by the year law is the most frequently used to correlates the wind
2005. speed measurements at two different altitudes and is

Small Renewable Energy Programme (SREP) was express as:
initiated in May 2001 under Special Committee on
Renewable Energy (SCORE) aimed to support the (1)
government strategy in intensifying the development of

formulated for a sustainable social-economic development

Figure 1 show the energy related policies information

the Malaysian Metrological Department (MMD). The

a 10m height mast as shown in Figure 2, for measuring the
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Fig. 1: Malaysia energy policy flows

Fig. 2: KLIA weather station

v is the speed to the height v  is the speed to theo

height h  and is the friction coefficient for a variety ofo

landscape. For a low surface and well exposed sites the
most commonly adopted value of is 0.15(1/7) has widely
been chosen as a good representative of the prevailing
conditions for neutral stability. The variation wind speed
with height can be reported mathematically by a
logarithmic  law,  for neutral and stable condition which is
valid for up to 100m [12].

However in an attempt to gain greater height in
representing of wind speed, a modification has to be made
to the log law base on empirical data, the modified
logarithmic  law  claims greater accuracy up to 300m and
takes into account the Coriolis forces and the longitudinal
position of the site [12].

Wind Speed Distribution and Spatial Models
Wind Speed Distribution Model and Accuracy: To
determine the wind energy potential in particular sites
detailed knowledge of wind speed distributions is the
most crucial factor.

From the literature, it is observed that different wind
speed distribution models are available in fitting the
distribution of wind, namely Rayleigh distribution, Gamma
distribution, 2- parameter Weibull distribution 3-parameter
Weibull distribution, Pearson distribution, Lognormal
distribution, Farahet distribution and Gumbe I distribution
[14, 5]. According to Chellali et al. [14] and Kantar et al.
[15] and Xusong et al. [16], in modeling wind speed,
Weibull distribution model is the most widely used in
literature and the only recommended model in wind
energy books, but the reliability of Weibull model
depends on the accuracy in estimating of the parameters.

The Weibull probability and cumulative distribution
model is given by:

(2)

(3)

c is the scale parameter in m/s and k stand for shape
parameter which has no unit. But according to [16-23],
where there is insufficient data about the frequency
distribution of the wind speed at a particular location, the
cumulative distribution function can be best described as:

(4)

At present, the 2-parameter Weibull distribution
function  is  accepted  as  the  best all over the world.
Many researchers used above mentioned model in wind
speed calculation due to high level of accuracy and
provides better fit to probability distribution compared
with other models [24, 5]. There are several methods in
estimating the Weibull parameters among others are least
square method (Weibull Graphical Probability Plotting),
method of moments, Maximum Likelihood Method
(MLM), Modified Maximum likelihood Method (MMLM),
Standard Deviation Method (SDM) and Power Method
(PM).

For time series wind speed measurement and large
sample sizes, Chelali et al. [14] and Sagero et al. [25]
suggest that maximum likelihood method gives the best
estimates for energy utilization, the c and k parameters are
given by equations 5 and 6 for n  0:
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(11)

(5) taking the square root of equation 11:

(6) (12)

However, Sagero et al. [25] added that a modified
maximum likelihood hood is applied only for the wind In order to estimate b and c, coefficient of variance of
speed time series in frequency distributions. tree diameter need to be plotted and obtain the value of c

Also for the two parameters estimate Kantar et al. in equation 12, hence the scale parameter b can be
[13], Bhattachararya et al. [24] and Alimi et al. [26] estimated using equation 13 [27].
reported that by linearization of equation 4, the following
relation can be obtained: (13)

(7) where:

By comparing equation 7 with a linear model: y = Ax  mean of the tree diameters 
+ B, A = k, B = –kln (c) and  thus, the Weibull

parameters are related to the parameters A and B of the
straight line, where A is the slope and B is the linear
coordinates with the perpendicular axis. Hence the
analytical calculation can be performed to estimate the
parameters using Least Square Estimate Method (LSQM)
[26].

Method of moment is also used to estimate the
Weibull distribution function of a random sample can be
expressed as follows [27]:

(8)

where   is the gamma function then from the equation
8, the first and second moment can be generated as:

(9)

(10)

where m  and m are variance of tree diameters in a plot,2
1 2

arithmetic mean diameter and quadratic mean diameter in
a plot, respectively.

To  obtain  the  coefficient  of  variance,   m  is2

divided by the square of m  the expression to obtained c1,

only is:

The coefficient of variance (CV) can be found on

Yu et al. [26] highlighted that the difficulties involve
in using method of moments is that one need to use the
inverses of moments involving Gamma functions,
however an approximate inverse model can easily be
obtained using software like Mathematica.

Commenting on the accuracy, Yu et al. [28] stated
that method of moments can be used to fit Weibull wind
distribution model to get precise results like Maximum
likelihood. Currently, none of the studies conducted in
Malaysia used method of moments in estimating the
Weibull parameters.

On the other hand, standard deviation method is also
widely used, once the mean and variance of the data is
calculated the following approximation can be made to
estimate the Weibull parameters c and k [18, 29]: 

(1 = k = 10) (14)

(15)

Furthermore, according to Jung et al. [30] based on
the method of moment, equation 14 can be expressed as:

 (1 = k = 10) (16)

The power density function, K  of the WeibullE

parameter estimation method is [31]:
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Fig. 3: Power density pattern factor of a Weibull wind
speed distribution of the Weibull shape factor K

(17)

where V and N are the observed wind speed at stage nn

and the number of nonzero wind speed data points, using
equation 17, the Weibull shape parameter k is easily
found by the following Figure 3:

But Akdag and Diner [32] has proposed a novel
approach of computing k parameters as:

(18)

where K lies between1.45-4.44 based on the literature andE

is accepted for all distributions around the globe, hence
the scale parameter can be calculated using equation 15.

Model Estimation Accuracy: The accuracy of each
method mentioned above (least square method, method of
moments, Maximum Likelihood Method, Modified
Maximum likelihood Method, Standard deviation method
and Power methods can be determined using suitable
methods. Alimi et al. [26] and Zaharim et al. [29] have
adopted the correlation coefficient R and Root Mean2

Square Error (RMSE) tests to Goodness of Fit (GOF)
using:

(19)

(20)

where: N, y , x  and  are the total number of intervals, thei i

frequency of the observed wind speed, the frequency
distribution value and the mean value of observed wind
speed respectively, hence a large value of R  and small2

value RMSE provide and evidence to support the
suitability of fitting the theoretical wind speed data.

However Abbas et al. [5] added that to check how
accurate the distribution model fit the observed data
whether the sample follows a particular probability
distribution Chi-Squared (CS) is the best.

But, Zaharim et al. [29] added that Kolmogrov-
Smirnov (KS) and Anderson Darling (AD) goodness of fit
methods seem to satisfy Weibull and Gamma distribution
models for the wind speed data of east cost of Malaysia.

Spatial Mapping of Wind Data: Another important
phenomenon in planning of wind energy system is spatial
mapping  of  wind  data  which  represents the spatial
trends and gives an initial idea of wind power based on
geo-statistical model analysis. There are several types of
interpolation techniques that have been successfully
applied to wind data, some commonly used for spatial
interpolation are Local Polynomial (LP),Inverse Weight
Distance (IWD), Kriging (KR), Radial Basis Function
(RBF), Minimum  Curvature  (MC),  Nearest Neighbor
(NN), Moving Average (MA) and Data Metrics (DM) [33].
The most popular and the most commonly used in spatial
geo-statistical variable are Inverse Distance Weight and
Kriging Methods [34].

Commenting on the accuracy, Masseran et al. [34]
claimed that application of geo-statistical analysis based
on Kriging or other geo-statistical interpolator can
provide good result of spatial mapping.

The unknown value of wind speed at the study site
can be estimated using Inverse Distance Weight
expressions IDW:

(21)

where: Z is the unknown value of estimated at u, Z -u i

attributes value at control point i, d is the distance atiu

point i and u, s is the number of control point used in
estimation and k is a factor [34]. And Kriging function KR:



1

ˆ
n

i i
i

z w z
=

=∑

1
( )

n

i i
i

z Z W Z
=

= =∑

31( )
2

P v AV=

3( ) 1
2

P vWPD V
A

= =

1

1 1
2

N

i i
i

WPD PV
n =

 =   ∑

31 3
2

kWPD c
k
+ = Γ  

3
2 3 3* *WPD c

k k

      =          

30.5w a p wP C V A=

0.5 ( )p b sP A C N W=

World Appl. Sci. J., 28 (9): 1222-1232, 2013

1227

(22) can be calculated by the time factor as Wind Power

where z is the sample value at location i, w  is a weight, n WED = WPD * A * T * C (29)i i

is the number of samples.
However, Sapuan et al. [4] reported that, the error T  is  the  time  which  can be 8760 hours per year.

associated with Kriging prediction can be minimized using WED depends on the efficiency of the wind turbine
equation 23: (power coefficient, Cp) and the swept area, A. The value

(23) and is a function of wind speed that the turbine is

Power and Energy in Wind: Azimi et al. [26], Siti et al. [2], designed wind turbines. Transferred energy from wind
Nik et al. [35] and Islam et al. [36] reported that the power into wind turbine can be calculated through the equation
available in the wind varies directly to the cubic wind [48]:
speed and is given by:

(24)

is the air density at standard atmospheric pressure in wind turbine in watts,  is the air density [kg/m3], V is
kg/m , A is swept area m  and V is wind speed in m/s. wind speed [m/s], Cp is the power factor-based on the3 2

However Alimi et al. [26], Siti et al. [2] and Iliyas et al. [47] Betz limit which is the maximum energy is terminated to
added that the Wind Power Density (WPD) is the 59.3%.
function of P ( , A) hence equation 23 can be expressed However Yu et al. [28] narrated that in line withd

as: standard of wind association, wind turbine power within

(25) approximated by

In order to get the most exact values of wind power (31)
density using data taken over a time interval, equation 24
can be expressed as follows [2-3]: where:

(26) P = Power in watts

However based on the Weibull distribution model C = Coefficient of performance (0.59{Betz Limit} is
Islam et al. [36] reported that equation 25 can be written the maximum theoretical possible 0.35 for good
as: design)

(27) grid connected induction generator) and

while the averages wind power density of the site can 95% for good product)
be written as [35]:

(28) above, Malaysia entirely located in the equatorial zone

Knowing the value of Wind Power Density, Wind been few studies carried out related to wind energy
Energy Density can be computed, wind energy density potential.

Density is known. It can be defined as [2]:

p

of  power  coefficient  is  unique  to  each  turbine  type

operating in. The real world limit is well below the Betz
Limit with values of 0.35-0.45 common even in the best

(30)

where, P is the transferred power from the wind to thew

a w

stipulated limit of cut in and cut out wind speed is

A = Rotor swept area exposed to wind (m2)
= Air density, Ws = wind speed (m/s)

p

N = Generator efficiency (80% or possibly more forg

N = Gear box/bearings efficiency (could be high asb

Recent Wind Energy Potential Studies: As mentioned

with the wind speed over the country is generally low and
varies depending on the location. At present, there have
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Zaharim  et  al.  [38]  have  analysed  a  one  year collected at Sultan Mahmoud Shah Airport from January
(2005-2006) primary wind speed data in the east coast of to December, 2008. Their findings from this study reveal
Malaysia, measured using cup anemometer installed at that during  the  northeast  and  southwest  monsoons,
18m height from the ground level and stored an average the maximum wind speed was found to be 5.80 m/s and
hourly wind speed data in permanent memory, using 8.49m/s with annual power density potential of
Weibull and Lognormal distributions. Their results 117.20W/m .
indicated that Weibull and Gamma distribution satisfy and Razliana et al. [41] has examined the potential of wind
fit the wind speed. energy in Perlis employing the use of Horizontal axis

Apart from that, Zaharin et al. [29] used Weibull and Wind Turbine (HAWT) and the power density techniques
Rayleigh distribution model to test the suitability of one to determine the Weibull parameters for one year period
year Malaysia wind speed data from January to December, in 2008.
2006. Using Maximum Likelihood Method, their findings The maximum wind speed recorded and power
indicates both distributions give closes approximation, density found in this research are 8.983m/s and
but Weibull was found to be most accurate base on Root 64.206W/m  indicating the feasibility of installing low
Mean Square (RMSE) and Chi Square test respectively. wind speed turbine in Perlis.

On the other hand, Masseran et al. [34] have In relation to that, Daut et al. [42] introduced the use
evaluated average hourly long term (2000-2009) wind of Davis pro weather station to improve the wind speed
speed data for 60 selected wind station in Malaysia was measurement for the purpose of determines the possibility
based on Weibull (WE), Burr (BR), Gamma (GA), Inverse of wind energy potential in Perlis. The daily average wind
Gamma (IGA), Inverse Gaussian (IGU), Exponential (EX), speed in the month of April 2011 is 3.2274 m/s, 0.1992 m/s
Rayleigh (RY), Lognormal (LN) and Erlang (ER). The and 1.7133 m/s.
parameters were estimated using Maximum Likelihood Islam et al. [18] has analyzed the hourly measured
Method. The result of these findings indicated that wind speed data for years 2006-2008 at different altitude to
Gamma distribution was most suitable model for 50 investigate the potential of wind energy at Kudat and
metrological stations. Labuan using 2-parameter Weibull, their findings

In addition, Kasimeen et al. [39] compared wind indicated that maximum power and energy density at
direction data between west and east coast of Malaysia Kudat is 117.40W/m  and 590.40 kWh/m /year. This
based on circular, Von Mises, Wrapped-Normal and concludes that small scale wind energy can be generated
Cauchy distribution. Results of this study strongly show at turbine height of 100m.
that none of the above distribution fit the annual wind Masri et al. [11] gathered a wind speed data by
direction data measured in the 2005. installing two low wind speed turbine rated 2kW, 300W at

In terms of wind energy potential for different regions 10m and 30m heights on the top of high building located
in  Malaysia,  many  studies  have also been conducted. inside engineering campus in Universiti Sains Malaysia
Nik et al. [35] has accessed wind energy production in situated at Nibong Tebal and analyzed the wind energy
Kuala Terengganu using Weibull and Gamma distribution potential.
using four years (2004-2007) primary wind data. The At 10m height the daily average wind speed above
Weibull parameters were estimated based on wind speed 2m/s occurred between 2pm-6pm with the maximum wind
distribution statistical analysis using gamma function. speed recorded of 6.1m/s, the amount of wind energy
Weibulll parameters such as wind speed data were produced by a 2kW turbine is 160Wh, similarly at 30m the
determined using power density method. maximum wind speed recorded is 18m/s with 748.28Wh

The results recorded in this research show the total energy produced within 5.7 hours.
highest and lowest wind speed of 5.2m/s, 2.0m/s occurred Islam et al. [36] have performed analysis to find the
in January 2007 and June 2005 respectively, while the potential of wind power at Mersing, Melaka and Kuantan
seasonal wind speed ranges from 2.20m/s to 3.90m/s, with using Weibuill standard deviation method for a 3-year
estimated energy density of 15.20W/m  and 84.60W/m (2006-2008) wind speed data. Their results indicate2 2

which indicates high potential of wind energy in the study Mersing possesses the best position to implement the
site. wind energy system.

Besides that, Razali et al. [40] has proposed the use In similar studies, Siti et al. [2] has also evaluated the
of least square method to evaluate the Weibulll wind energy potential in Langkawi, Penang, Kuala
parameters in Kuala Terengganu for 12 months wind data Terengganu,  Kota  Bharu  and  Mersing  based on hourly

2

2

2 2
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wind speed data obtained from Malaysia Metrological planning wind energy conversion system, wind speed and
Department (MMD) for year 2005-2009. The Weibull energy potential analysis are the first major steps to be
parameters were calculated based on the Maximum performed.
likelihood Method. The power output from wind turbine is controlled by

The research works show that Mersing is a potential the design of wind turbine such as cut in, cut out and
site to implement wind energy system for the fact it has rated wind  speeds  to  deliver  useful  power. Generally,
annual wind speed ranges from 2.6m/s to 9.44m/s and the  cut  in  speed for the wind turbine is in the range of
power density of 62W/m . 2.5-3.5 m/s and the cut out speed ranges from 20 to 25 m/s.2

But Masseran et al. [43] Study the wind The rated power output is produced from wind turbines
characteristics from 10 locations in Peninsular Malaysia when the wind speed is above rated wind speed of the
Kota Bahru, Kuantan, Malacca, Mersing and Kuala machine approximately 12 m/s [49].
Terengganu based on persistence model, the results The countries that utilised wind energy, is governed
indicates the wind speed in the selected sites is by specific policies [50]. The best example cases were
reasonably of high-quality. In terms of energy, Mersing is USA, Canada, Denmark, Germany, Turkey, Australia,
a potential site to install wind power plant. China, Japan and South Korea, in these countries wind

In preliminary studies on selecting appropriate energy policies, enhanced power generation significantly.
location for sitting wind turbine in Malaysia, Rosly et al. However the current situation in Malaysia, there is no
[44] used First Look software and RIAM-COMPACT specific policies on wind, since wind energy is a relatively
numerical model developed for micro sitting of micro new issue to the country and its potential has not been
turbine in Kampung Penyabu Pantu to Siingin Sisek in fully explored.
Mersing. From the study, it is obvious that most of the

In an effort to develop a wind map, Young et al. [45] research works within Malaysia used Weibuill, Rayleigh
used  Hellman  equation  to  interpolate the wind speed, and Log Normal distribution for modeling of wind
GIS map projection and Inverse Distance weight to predict potential characteristics, with the exception of Masseran
the wind speed of Malaysia based on measured wind et al. [34] which employed other models like, Burr, Gamma,
speed data from 10 wind stations across the country in Inverse Gamma, Inverse Gaussian, Exponential and Erlang.
which the spatial wind mapping indicates the high and Furthermore, Kasimeen et al. [39] test the suitability of
low windy areas. directional data base on circular distribution.

Besides, Albani et al. [46] used Weibulll and Also from wind energy potential section of this
Rayleigh  for  wind speed distributions and Inverse paper; it is clear that Malaysia is a low wind speed
Distance Weight for spatial mapping to investigate the country and this is understandable due to country
potential of wind energy in Kota Kinabalu, Sandakan, location in the equatorial region.
Tawau and Kudat in Sabah. Kudat was found to be good On the average research conducted by. [11, 18, 35, 40,
potential site to install small wind turbine plant. 41] reported the average wind speed varies from 2.0m/s-

However, Sapaun et al. [4] presented extreme wind 8.983m/s. The difference may be as a result of seasonal,
speed forecast and mapping in Peninsular using Gumbel annual and wind variation with height. Only Daut et al.
I cumulative distribution, their findings indicated that for [42] reported daily minimum average wind speed of
5-10 years return period, the extreme wind speed is less 0.1992m/s. The highest measured wind speed of 9.44m/s
than 15m/s which indicate free effects to wind turbine, in Mersing is reported by Siti et al. [2]. However,
while above 15 years period the value of wind speed lies Masseran et al. [43] singly investigated the persistence of
between 15-19 m/s. However, above 50 years the wind wind in selected ten (10) stations in Peninsular.
seed is extremely high and this notifies harmful effects to Considering the importance of Wind Energy
wind generators. Conversion System (WECS), [2, 11, 18, 35, 40, 41, 42]

CONCLUSION 117.20W/m . It can be observed from the research works

The energy content in a wind at a particular site is annual wind energy density and amount of power
critically influenced by the wind speed, since the power produce at Kudat and Nibong Tebal are 590.40kW/m /year
output varies with cubic values of wind speed. In and 748.28Wh respectively.

reported that the power density range from 15.20W/m  to2

2

conducted by Islam et al. [18] and Masri et al. [11], the

2
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It can be understandable that, there is limited works proceedings of Electrical Engineering/Electronics
on wind mapping and micro turbine siting modeling Computer Telecommunications and Information
techniques, to ascertain this only Young et al. [45] and Technology (ECTICON), pp: 651-655.
Albani et al. [46] conducted researches’ based on spatial 8. Darus, Z.M.D., A. Chawdar, O.A. Karim and K. Abdul
mapping with an effort on extreme wind forecast and Maulud, 2007. The Appraisal of Energy Policies and
mapping from Sapuan et al. [4]. Potential of Renewable Energy as Alternative Source

From the recent reviewed hereof, most of the research of Energy in Malaysia, Proceedings of The 3
work focuses in urban areas, conducting extensive
investigations in rural areas, can play an important role in
improving the standard living of rural dweller and speed
up implementation of renewable energy programme.

In a nutshell, currently Malaysia energy generation
sector is heavily relies on fossil fuel, to achieve the
targets of generating 5% (600MW) of the country
electricity consumption from Small Renewable Energy
Programme (SREP); a lot of preliminary works has to be
done in the area of education, training and research
works.
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