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JABATAN KERJA RAYA

INVOLVEMENT 

(Past & Present)

:: Renewable Energy (RE)::



Projek Universal Service 

Provision (USP)

114 rural ICT center powered by 1 kWp Solar 
Photovoltaic (PV) stand alone system 
.

2004

Projek Solar Schoolnet

5 kWp solar PV stand alone system for 
computers at 238 rural schools in Semenanjung
& Sabah.

2006
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Solar Hybrid System (SHS) for 

rural schools in Sabah

Phase 2
2010 – 2014

84 rural schools

Total solar PV capacity = 

2.8 MWp

Phase 1
2007 – 2009

78 rural schools

Total solar PV capacity = 

1.5 MWp

Solar Hybrid System

(SK Pulau Omadal, Semporna)



Konsep Solar 

Hibrid Untuk 

Sekolah luar 

bandar Sarawak

Multipurpose hall untuk
kegunaan aktiviti sekolah

Dual purpose Solar PV structure :
Penjanaan tenaga elektrik & 

bumbung untuk ruang bawah

Ruang Kuasa (Outdoor type) –
Inverter dan bateri

Rain Water 
Harvesting

Jumlah 

Kapasiti Sistem 

Solar Hibrid 

5.02 MW
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Mensolarkan Sekolah:

An Untold Story

9

solar hibrid_JKPO_26.8.2019.mp4


Module Kursus RE tahun 2021

1) Fundamental of RE

2) Designing of Off-Grid Solar PV System

3) Designing of Grid Connected Solar PV 

System 



Climate Change & 
Renewable Energy

Fundamental 
of Renewable 

Energy



Energy Resources

➢ The world energy 
demand is still 
dependent on fossil 
fuel base energy 
generation

➢ Gas & oil
➢ Coal
➢ Diesel

Source: ST Annual Report 2019
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Energy Emission Overview
➢ Every day we damage our climate by using fossil fuels for energy & transport

➢ Malaysia emitted 208 mill. tonnes of CO2 or 7.1 tonnes per capita in 2009

➢ Projected total emissions – 285.73 mill tonnes CO2 (2020). Largest emitting 

sector – electricity generation (43.4%)

Source : Energy Revolution, Greenpeace 14
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Global Issues
• Fossil fuel based energy will be depleted by time

– Malaysia’s energy reserve

• Oil reserve of three billion barrels. Crude oil production 750,000 
barrel/day

• Natural gas produced 80,000 barrels/day, with 2.12 trillion 
cubic meter reserves

• The current reserve amount for oil may last for 19 years & 
natural gas for 33 years

15
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• Fluctuation of global oil price

Global Issues

16
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• World population growth requires 

more energy

• Environmental pollution

Global Issues

17



Environmental Effect
➢ Green House Gasses

➢ Global warming & climate change

18



Annual CO2 emission (2005) including land use

Source : World Resource Institute

World Bank

Malaysia
• Annual CO2 emission (2008) = 208,267,000 metric tons (0.7% of world emission)

• Annual CO2 emission per capita (2009) = 7.1 metric tons per capita (not 

including land use) 19
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The earth needs to be healed….

22

• Sustainable energy is the answer…

RENEWABLE 

ENERGY

ENERGY 

EFFICIENCY
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Renewable Energy (RE) is any form of primary energy from recurring and non-
depleting indigenous resources such as agricultural produce, hydro-power, solar,

wind, solid-waste, etc.

Definition of Renewable Energy

Biomass Wind Energy Hydro 

Solar PVGeothermal Biogas
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National Petroleum Policy (1975)

National Energy Policy (1979)

National Depletion Policy (1980)

4-Fuel Diversification Policy (1981)

5-Fuel Policy (2001)

Development of Energy Policies in Malaysia

RE Policy and Action Plan (2010)

Renewable Energy in Malaysia
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Renewable Energy in Malaysia…cont’d

2nd April 2010: National Renewable Energy Policy & Action Plan approved

10th Jun 2010: 10th Malaysia Plan (chapter 6)

15th Oct 2010: National Budget 2011 (paragraph 34)

25th Oct 2010: Economic Transformation Programme (chapter 6)

25

➢ Renewable Energy: Government Policies
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Renewable Energy in Malaysia…cont’d

Year
Cumulative RE 

Capacity
RE Power Mix 

Cumulative CO2

avoided

2015 985 MW 5.5% 11.1 mt

2020 2,080 MW 11% 42.2 mt

2030 4,000 MW 17% 145.1 mt

Malaysian National RE Targets

Note: RE capacity achievements are dependent on the size of RE fund

▪ Assumptions:

➢ Feed-in Tariff (FiT) implemented



Feed-in Tariff Rates 

27
27
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Technology / Source 
FiT Duration

Range of FiT Rates
(RM/kWh) Annual Degression

Biomass (palm oil waste, agro 
based) 16 0.27 – 0.35 0.5%

Biogas (palm oil waste, agro 
based, farming) 16 0.28 – 0.35 0.5%

Mini Hydro 21 0.23 – 0.24 0%

Solar PV 21 0.85 – 1.78 8%

Solid waste & Sewage 16 0.37 – 0.45 1.8%



POLISI 

TEKNOLOGI 

HIJAU 

NEGARA

Feed In Tariff

Net Energy 

Metering  (NEM)

- Konsep Net billing 

- Self consumed, lebihan

penjanaan tenaga dijual ke

pihak utiliti pada kadar tarif

belian tenaga

- Contoh: 

Tarif B = RM0.509/kWh

* Rate telah disemak semula

tahun 2018

Supply Agreement 

for Renewable 

Energy (SARE)

2011

2016

2018

- Tarif untuk solar PV

2013 – RM0.68 – RM1.1316/kWh

* Degression rate 8% setahun

- Self consumed, 

- Tarif penjanaan tenaga daripada

solar PV rendah daripada tarif grid 

utiliti

- Contoh: 

Grid   = RM0.509/kWh

Solar = RM0.43/kWh
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solar power has vast potential as a source of RE, noting that it contributed 

380MW out of 566MW of RE

POLISI TEKNOLOGI HIJAU NEGARA
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Supply Agreement 

for Renewable 

Energy 

SARE
KONSEP PERLAKSANAAN

Kesinambungan Net 

Energy Metering (NEM)

100 MW kuota untuk 

Bangunan Kerajaan

LATAR BELAKANG
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PRINSIP ASAS SOLAR ENERGY PURCHASING

Panel Solar akan 

menjana tenaga 

elektrik 

daripada cahaya 

matahari

Inverter akan mengubah 

tenaga elektrik yang dijana 

oleh panel Solar daripada 

Direct Current (DC) kepada 

Alternating Current (AC) 

untuk kegunaan tenaga 

bangunan/premis 

Tenaga elektrik yang dijana 

akan digunakan untuk 

kegunaan bekalan elektrik 

bangunan/premis

Tenaga elektrik

daripada Grid

Bi-directional meter digunakan untuk 

mengukur tenaga yang digunakan 

daripada Grid dan lebihan tenaga 

daripada sistem Solar

Lebihan tenaga

elektrik yang 

dijana sistem

Solar dijual ke

Grid

LATAR BELAKANG









JUMLAH KAPASITI SOLAR YANG DICADANGKAN

Bil JKR ELEKTRIK

CADANGAN 

KAPASITI SOLAR

(kW)

1 JKR (E) PULAU PINANG 72

2 JKR (E) KEDAH 72

3 JKR (E) PERAK 72

4 JKR (E) KELANTAN 50

5 JKR (E) TERENGGANU 72

6 JKR (E) PAHANG 72

7 JKR (E) JOHOR 126

8 JKR (E) MELAKA 72

9 JKR (E) N9 127

10 JKR (E) PERLIS 150

Jumlah 

keseluruhan 

kapasiti Solar PV                 

1.4 MW

BANGUNAN KKR 337 kW

BANGUNAN IBU PEJABAT JKR 143 kW 

1,400 MWh /setahun 
tenaga elektrik dijana 

daripada sumber tenaga  

HIJAU

326 tonnes CO2
akan dikurangkan

dalam setahun

Jumlah keseluruhan 

penjimatan dalam 21 

tahun

RM8.76 juta
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Menaiktaraf Stesen Solar Hibrid Pulau Kapas, Terengganu

220 kW, konsep Integrated Solar PV (ISPV) system



ADUAN

SITE 
ASSESSMENT

SYSTEM 
DESIGN

SYSTEM 
PERFORMANCE

Solar PV Hybrid Integrated Management System (SPVH-IMS)3



End of 1st session….
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