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Travel Report on Brunei Darussalam 
UNDP-GEF Malaysia Building Integrated Photovoltaic Technology Application 
(MBIPV) 
1.8 Disseminate information and lessons learn to regional ASEAN countries 

 
 

Summary of Programme in Brunei 
 

6th June 2006 12:00 noon Depart for Brunei Darussalam 

 7:00pm Arrive Brunei Darussalam 

 7:30pm – 10:30pm Dinner with Head of Corporate Services, 

Telbru Berhad (formerly known as 

“Jabatan Telekom Brunei”) 

 

7th June 2006  8:30am – 5:30pm  13th Annual ACE RE-SSN Meeting 

 6:30pm – 9:30pm Presentation at IET Brunei 

 

8th June 2006 8:30am – 9:30am 13th Annual ACE RE-SSN Meeting 

 9:30am – 11:00am Courtesy visit to Director of Dept of 

Electrical Services, Ministry of Energy 

 11:00am – 12:30pm Factory visit at Solartech Systems (B) Sdn 

Bhd  

 12:30pm – 1:00pm Back to Seameo Voctech to meet with the 

rest of the delegates 

 1:00pm – 2:00pm Lunch, pack and leave for airport 

 2:00pm – 4:00pm Progress update to Dr Anuar 

 9:10pm Arrive Kuala Lumpur 
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13th Annual ACE RE-SSN Meeting 

Date : 7th June 2006 
Time : 8:30am – 5:30pm 
Venue : Seameo Voctech 

 
Objective:  
 
The objectives of participating in the 13th Annual ACE RE-SSN meeting are: 
 

Objectives : Objectives 
Met? 

1. Presentation on progress of MBIPV Project �  
2. Gain exposure in participating in ASEAN level meeting �  
3. Networking among the ASEAN RE-SSN members partial 
4. Understanding the strategies of ACE RE-SSN for coming 

year 
Partial 

5. Understanding the status of RE projects for each ASEAN 
country participant. 

partial 

 
 
Program  
 
There were altogether 9 ASEAN countries participating in the 13th Annual ACE RE-
SSN Meeting. They were Brunei Darussalam, Cambodia, Indonesia, Lao PDR, 
Malaysia, Myanmar, Philippines, Thailand and Vietnam.  
 
“Bogor Declaration” (Making Biofuels a High Agenda) was endorsed during the ACE 
RE-SSN meeting. The Bogor Declaration was organized by NEDO and ACE in 
Bogor, Indonesia from 6-7th March 2006. It was a workshop focusing on Policies and 
Outlook for Bio-fuel Utilisation in ASEAN Countries. Dr Weerawat called for the 
endorsement of the declaration during the meeting and delegates agreed with the 
endorsement.  
 
Main issue discussed was the possibility of achieving 10% renewable energy for 
collective ASEAN countries by the year 2009. Although mini hydro was perceived as 
the most feasible means of achieving the 10% RE for most ASEAN countries, the 
issue remains the definition of mini hydro as RE. In Malaysia, any mini hydro less 
than 10MW is considered RE while other ASEAN countries define mini hydro as RE 
for capacity up to 50MW! 
 
Country Key Highlights  
 
Brunei Darussalam Just formed the Ministry of Energy in May 2005. Formulating 

5 National Energy Policies focusing on energy security, 
aftermath of oil. 

Cambodia mainly focusing on RE for rural electricification. RE largely in 
R&D stage 

Indonesia Oil is to last another 18 years. Focus on biofuel (biodiesel & 
bioethanol) as alternative form of fuel. Rural electrification 
focuses on mini, micro and pico hydro power and solar PV 
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Lao PDR Country is very poor. Focus is on poverty eradication via 
rural electrification. Mini/micro hydropower and Solar PV 
have the highest potential and applicability 

Malaysia Country net exporter of crude oil. However, there are some 
progammes in place for RE : e.g. SREP, BIOGEN, MBIPV, 
CDM & Roadmap for Solar, Hydrogen & Fuel Cells R&D and 
Market Development. 

Myanmar Biomass is of great importance since the country is largely 
agricultural base in the rural areas. 64% of energy supplied 
is via biomass. Substitution for diesel with ethanol and 
gasohol while kerosene with Jatropha oil, Diesohol and 
Biodiesel. 

Philippines Net importer of oil. Strong RE focus especially on hydro, 
geothermal and wind applications to address energy self 
sufficiency, environmental preservation and poverty 
alleviation. Focus also on RE grid-connected systems. 

Thailand Biomass dominates RE power generation, followed by mini 
hydro, municipal solid waste (MSW), photovoltaic, wind and 
biogas. Increase share of RE from 0.5% to 8% of total final 
energy by 2011 and 10% by 2020. 

Vietnam Hydro potential is the greatest RE power generation, 
followed by biomass, geothermal and wind applications. RE 
growth insignificant due to inadequate energy policies, lack 
of financial resources, technical and human resource barrier 

 
14th Annual ACE RE-SSN meeting will be hosted by Cambodia. 
 
 
Observation  
 
Only half of the objectives were (truly) met. However, in terms of information 
dissemination of MBIPV Project to the members of RE-SSN, the presentation was 
well delivered. CEO of PTM cum Co-ordinator of ACE RE-SSN commented it was an 
excellent presentation. The main message shared was lessons learnt by MBIPV 
Project and the opportunities other ASEAN countries can benefit from the project 
(e.g. training programmes, supply PV, technology transfer, etc) 
The meeting also gave the opportunity to network with some of the RE-SSN 
participants. Admittedly, language was a slight barrier, so unless full attention was 
given to speakers, it would be a challenge understanding most of them. This was 
compensated by the fact that slides were given to participants at the end of the 
meeting. 
 
During the meeting, 10 sets of MBIPV brochures were distributed, one copy of the 
MS1837:2005 was presented to the host country, Brunei Darussalam. Delegates 
were invited to participate in the 2006 International Energy Conference for 
Sustainable Asia and the launching of National SURIA 1000 progamme. 
As a whole, the meeting gave MBIPV Project a profile to be recognized at ASEAN 
level. It was also commended by ACE Executive Director, Dr Weerawat on the 
efforts by Malaysia to initiate the MBIPV Project.  
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Pictures from the Visit  
 

 
13th Annual Meeting ACE RE-SSN 

 
Group Photo of Participants of 13th Annual ACE RE-SSN Meeting, 

Brunei Darussalam 
Represented by 9 ASEAN countries 

Christopher Zamora (ACE), Dr Weerawat 
Chantanakome (ACE),  Dr Anuar Abd 

Rahman(M’sia), Hj Abd Shawal 
Yaman(Brunei) 

Other ASEAN delegates 
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Welcoming Remarks by Dr Weerawat 
 

 
Opening Remarks by Dr Anuar 

 
 

 
Entire Delegates 

 
MBIPV Presentation by Wei-nee 

 
ISP Presentation by Geoff Stapleton 
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Presentation to IET (Brunei) 
Date : 7th June 2006 
Time : 6:30 – 9:30pm 

Venue : IET Secretariat 
 

Program  
6:30pm Depart for IET Secretariat 
7:00pm Arrive at IET Secretariat, set up lcd projector 
7:30 – 8:45pm Presentation on MBIPV 
8:45 – 9:15pm Q&A Session 
9:15 – 9:30pm Networking 
9:30pm Depart for hotel 
 
Objective  
 
The objectives of the technical talk to IET were: 

Objectives Objectives 
Met? 

1. Sharing of MBIPV Project, PV technology �  
2. Networking with IET �  

 
 
Background  
 
The IET Brunei Centre was inaugurated on 29th November 1997. The total numbers 
of members have increased from 144 to 166 in a period from February to April 1998. 
It was formerly known as Institute of Electrical Engineers (IEE) but in May 2005, 
there was a change in Constitution of the Brunei Branch Of IEE to IET. 
 
In March, IET Brunei extended an invitation to MBIPV Project to present a technical 
talk on solar photovoltaic technology. The invitation was accepted. Please refer 
appendix on IET website where the announcement of technical talk was made. 
 
Observation  
 
There were about 15 participants attending the presentation. Most of them were 
M&E consultants with a few from Dept of Electrical Services, one from Royal Brunei, 
a few from Shell Company. The participants listened intently and were actively 
involved in Q&A session.  
 
During the talk, parts of Brunei’s presentation during the RE-SSN were incorporated 
into the IET presentation so the participants were aware of their country’s fuel and 
policy status. Most hardly knew anything about the existence of National Energy 
Policies under the newly established Ministry of Energy (May 2005), let alone 
photovoltaic technology. As a result, the participants were very grateful to be 
informed of this and were very interested to know what the next step is for them to 
do.  
 
The strongest message shared with the participants that evening was to tackle EE 
issue first before launching into RE. The message was most timely as the Chairman 
of IET, Mr. Ang Kian Guan has been invited to a brain storming session organized by 
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Ministry of Energy. Mr Ang will take the opportunity to highlight ‘picking the lower 
hanging fruits’ before attempting the ‘higher fruits’.  
 
Participants were also interested to know if there are any (credible) Malaysian 
energy consultants they can outsource to manage the EE issues.  
 
As a whole, the evening talk was regarded as successful. Important message on 
urgency of EE and RE were delivered to the participants. Participants also asked 
some technical questions. Thanks to Geoff’s previous workshop on designing grid-
connected BIPV systems, credible answers were given to these engineers.  
 
8 sets of brochures were given to the participants and a copy of the MS1837:2005 
was presented to the Chairman of IET, Brunei. 
 
Pictures from the Visit  
 

 
After the presentation, with some of the participants 

 

  
Presentation of token by Chairman of IET (Brunei) Mr. Ang Kian Guan 

Head of IT, Ministry of Communications 
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Courtesy Visit to Director of Dept of Electrical Services, 
Ministry of Energy 

Date : 8th June, 2006 
Time : 10:00 – 11:00am 

Venue : Dept of Electrical Services 
 

 
Program  
9:35am Depart for courtesy visit from SEAMEO Voctech 
10:00am Meeting with Director of Dept of Electrical Services 
11:00am End of courtesy call 
 
Objective  
 
The objectives of courtesy visit were: 

Objectives Objectives 
Met? 

1. Sharing of MBIPV Project, PV technology �  
2. Initiate first contact between DES & MBIPV team �  

 
Background Information  
 
On 1st December 2005, Dept of Electrical Services was formally handed over from 
Ministry of Development to a new ministry, Ministry of Energy, under the Prime 
Minister’s Office. The new portfolio was set up in May 2005 to address energy 
security for Brunei Darussalam.  
 
Petroleum constituted 44.8% of the country’s GDP and crude oil is envisaged to last 
not more than 10 years in the country. Brunei relies 100% on fossil fuel for power 
generation and it has the highest electricity use per capita in Asia.  
 
Dept of Electrical Services has over 1,000 staff and the new Ministry has the 
challenge of coming up with new national energy policies and the implementation 
strategies to realize the policies.  
 
Observation  
 
The courtesy call to see the Director of Dept of Electrical Services was organized by 
Institute of Engineering and Technology (IET). The director, Tuan Haji Aziz was 
accompanied by the Head of Energy Matter, Haji Umar and also the Head of 
Corporate Services, Abdul Rahman.  
 
During the courtesy call, the MBIPV Project was explained to them with emphasis on 
how Brunei may be able to leverage on the opportunities available from the project. 
In particular to capacity building programmes, Brunei was invited to take part in the 
training for BIPV installers and workshops for engineers. Brunei is also encouraged 
to learn lessons from MBIPV Project in order to shorten learning cycle and expedite 
implementation programmes.  
Dept of Electrical Services was invited to visit MBIPV Project and especially the new 
PTM-ZEO building, once the building is completed. The importance of EE was also 
stressed as “lower hanging fruits” in comparison to RE which is more costly to 
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implement. Therefore, it is advisable to address EE as first priority before attempting 
solar PV applications. A copy of the MS1837:2005 and 2 sets of MBIPV brochures 
were presented to Dept of Electrical Services. 
 
Pictures from Visit  

 
Ministry of Development  

Entrance to Dept of Electrical Services 

 
Wei-nee, Tuan Haji Aziz, Director, Haji Umar Head of Energy Matter, Abdul Rahman Head of 

Corporate Services 

  
This is one of the three power plants owned by government. The plants are all single open 
gas turbine. There is only 1 IPP in Brunei (Berakas Power Company). The government is in 
the progress of setting up the 4th power plant, 110MW Bukit Panggal Combined Cycle Power 
Station, Tutong - Phase 1. 
 

 
Visit to Solartech Systems (B) Sdn Bhd 

Date : 8th June 2006 
Time : 11:30am-12:30pm 

Venue : Beribi Industrial Zone 
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Program  
11:00am  Depart for Solartech Systems(B) Sdn Bhd 
11:30am -12:30pm Briefing tour around the factory 
12:30pm – 1:00pm Back to SEAMEO Voctech 
 
Objective  
 
The objectives of factory visit were: 

Objectives Objectives 
Met? 

1. Establish business networking with Solartech Systems �  
2. See how PV modules are assembled �  

 
Background Information  
 
Solartech Systems (B) Sdn Bhd is a subsidiary of Semaun Holdings Sdn Bhd. It is a 
joint venture company between Ministry of Industry and Primary Resources and 
Semaun Holdings Sdn Bhd. The company was formed on 18 November 1997, 
initially as a result of joint venture with a British PV corporation. The solar 
photovoltaic plant was commissioned on February 1999. It is, to date, the only 
pioneer manufacturer of Photovoltaic Modules in Brunei Darussalam. 
 
The maximum annual output of the factory is 1.5MWp per annum and this is based 
on 3 shifts of 9 workers per shift. There is only 1 chain of PV assembly in Solartech 
Systems at the moment. Cells are imported from India, aluminum frames from 
Malaysia and other accessories from United States. Unfortunately, the PV modules 
are not certified although they are benchmarked against a CIEMAT certified module, 
EC 61215 and BASEFA Certification. 
 
Observation  
 
The factory visit at Solartech Systems (B) Sdn Bhd proved to be an invaluable 
educational trip. Unfortunately, the lack of certification for the PV modules made it 
not possible for MBIPV to get the supply from Solartech. However Solartech is in a 
dilemma whether to pay $60,000+ for the certification and there is a worry if there is 
not enough demand for their PV modules. Even if there is a significant order, 
Solartech is limited to produce only 1.5MWp per annum with limitation of not more 
than 120Wp per PV module. When the question of transferring the factory to 
Malaysia was posted, Solartech Systems replied this would implicate transferring the 
joint ownership of company to Brunei Investment Agency (BIA), an agency under 
Ministry of Finance portfolio instead.  
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Pictures from Visit  
 
The following pictures showed the detailed steps on how the PV cells are assembled 
to modules. Pictures were taken courtesy of SolarTech Systems (B) Sdn Bhd. 
 

 
Factory Entrance (Signage powered by PV)  

Overview of inside of factory 

 
Flux Machine - Each of the two wheels on the right 
are the Tabbing and Interconnect Ribbon spools. 
PLC controlled, this machine dispenses the 
Tabbing Ribbon and the Bus Ribbon, fluxed and 
ready for soldering.  
 

 
Automatic front soldering of ribbons to cells  

 
Computerised monitoring of soldering process  

After soldering, the continuous ribbons are cut 
to length of cells 



Page 14 of 26 
 

PUSAT TENAGA MALAYSIA (462237-T) 

Level 8, SAPURA @ MINES, No.7, Jalan Tasik, The Mines Resort City 
43300 Seri Kembangan, Selangor. Tel: +603 – 8943 4300 Fax: +603 – 8945 1121 Website: www.ptm.org.my 

(A not-for-profit company administered by the Minis try of Energy, Communications and Water)  
 

 
Interconnect tabbing for back of cells 

 
Back soldering station - The cells are attached 
in series, tabs connect the cells from back to 
front. This process is manually carried out. 

 
Apply of flux onto the ribbons 
 

 
Soldering of ribbons to back of cells 

 
On the transfer machine - Covering cells with EVA 
sheet 

 
Removing back sheet of EVA 
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Cells covered by EVA – this process will slow down 
the deterioration of cell performance 
 

 
EVA is then covered by a layer of tempered 
glass 

 
Turned the tempered glass over and cover back of 
cells with tedlar 

 
Leave 2 tabs coming out of tedlar for 
connecting to junction box. 
 

 
Different types of ‘jig’ – template for modules 
 

 
Physical checking of cells & ribbons for 
defects 
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Laminating machine – where the EVA is cured 
under vacuum. Takes 20 minutes for each 
lamination process 

 
After lamination – the modules are cooled 
down for at least 10 minutes. 

 
Tearing off excess tedlar 

 
Trimming of tedlar 

 
On the framing table where the aluminum frame is 
assembled 

 
Lining of inner aluminum frame with silicon 
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Fixing of frame to module 
 

 
Attach the tabs to the junction box 

 
 
Junction box has 2 bypass diodes 

 
Solar Simulator to get the exact spec of each 
module 

 
Solar Simulator 

 
Computerized solar simulator showing IV 
Curve of each module. Computer will 
generate spec tag for each module (sample of 
tags at appendix) 
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The back of each module will have spec tag 
attached to it 
 

 
Machine checks any electrical ‘leakages’ from 
each module 

 
Electrical safety check for each module 

 
Finished PV module (after physical cleaning – 
picture not taken) 
 

 
Different types of batteries used 
 

 
Battery made in Malaysia 
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Another type of battery used 
 

Innovative use of solar power 

 
Solar powered radio 

Solar handphone charger 
 

 
Solar powered lights, road blocker 

Solar powered chiller bin 
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Solar panel outside connected live 

Solar powered fan 

 
Different types of panels manufactured 

 
Wei-nee, Paula & factory workers 
 

 
Storage of aluminum frames 
 

 
 
Tempered glass 
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Storage of cells – have to be in air conditioned 
room to prevent cell deterioration 
 

 
Accessories for PV module assembling 

 
Overview of factory 
 

 
Packaged and ready for export. 

 
Whole process of PV Module Assembly Line 
 
 

Cell Soldering 

Stringing  Tabbing  

Pre-Laminate  
 Assembly  

Vacuum Lamination 

Laminate Framing  

Module Testing with  
   Solar Simulator  
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Progress Update to Dr Anuar included:  
 

1) Courtesy call to Directory of DES 
2) Factory visit to Solartech Systems 
3) Technical Talk to IET, Brunei 
4) Invitation of PM to SURIA 1000 – brief on courtesy call to YB MEWC and 

request Dr Anuar to assist in facilitating the invitation 
5) Brought newspaper sample of World Environment Day to show what was 

published. 
6) Photographs of all visits, presentations in Brunei were shown to the CEO 
 

 
 
Lessons Learnt  
 
Bring more brochures! There were not enough brochures to distribute around all 
members of ASEAN delegates. Malaysian delegate (from TNB) had to be omitted 
and there was not enough to give to Solartech Systems (B) Sdn Bhd.  
 
 
Action List Post Brunei trip  
 

1) send a copy of brochure to TNB Tengku �  
2) Emailed to thank different parties. �  
3) Check with Radhiha if all seats taken for 25th July 2006 workshop. If not, 

invitations send to DES as well as Solartech. �  
4) Complete this report �  
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IET Website Announcing BIPV Talk 

  

 
 Postal Address :  
 P.O. Box 122 
 Anggerek Desa Post  
 Office BB3780 
 Brunei Darussalam . 
 
 Email :  
 ieebrunei@brunet.bn   
 IET Brunei Centre :  
 Location MAP  (LATEST) 

    

  

CONSTITUTION OF THE BRUNEI BRANCH OF THE IET 2006 
 

IET would like to announce that there is a change in CONSTITUTION OF THE BRUNEI 
BRANCH OF THE IET on May 2006. Please click here  to download the latest copy of your 

CONSTITUTION OF THE BRUNEI BRANCH OF THE IET. 

 

 

 
The Institution of Engineering and Technology is not a for profit organisation. 

(Formerly known as the Institution of Electrical Engineers)  
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 Contact & Location : 
 
 Postal Address :  
 P.O. Box 122 
 Anggerek Desa Post  
 Office BB3780 
 Brunei Darussalam . 
 
 Email :  
 ieebrunei@brunet.bn   
 
 IEE Brunei Centre :  
 Location MAP  (LATEST) 
   

back    

  

Technical Talk : BUILDING INTEGRATED PHOTOTVOLTAIC (BIPV)   
    
Date Wednesday, 7th June 2006   
   
Time 7.00 pm – 7.30 pm  (Arrival of Participants & Light Snacks) 

7.30 pm – 8.30 pm  (Technical Talk)   
    
Speaker  Chen Wei-Nee   
    
Venue  IET Office, Block B9 Unit 1,  

Simpang 32-66, Kawasan Anggerek Desa, 
Berakas   

    
Contact Person Aubrey  
    
E-mail ieebrunei@brunet.bn      
    
Contact No.  +673 8 767318 
    
Cost B$5 for IET member 

B$8 for non-member 
for refreshment and venue preparation only.  

    
Building integrated phototvoltaic (BiPV)  
The talk will provide the public with the following topics: 

·  What is building integrated phototvoltaic (BiPV)  
·  Status of world PV market and growth trend  
·  Why BiPV is applied around the world  
·  Why is Malaysia going to PV?  
·  Historical background of PV in Malaysia  
·  MBIPV Project  
·  Opportunity for Brunei  

CV of Speaker  
Wei-nee Chen obtained her Bachelor Degree in Computer Science from the 
University of Canterbury, New Zealand. Wei-nee had over 10 years of 
working experience in New Zealand in the banking, insurance, freezing and 
health industries before returning to Malaysia. In 1996, Wei-nee came to 
Sabah, Malaysia where she worked with a distribution company, software 
house and later on, with an IT Managed service provider for the State 
government of Sabah. In 2005, Wei-nee completed her MBA with UNITAR 
before joining the MBIPV team. Her role within the team is to promote the 
use of solar electricity within the country and to facilitate information 
exchange within the ASEAN region and at international levels.   
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Sample PV module specification tags 

 
 

 
 


