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Introduction 
 

This milestone report is prepared by Component 1 of the Malaysia Building 

Integrated Photovoltaic (MBIPV) Project to report to the National Project Leader and 

other higher authorities involved in the MBIPV Project. 

 

This milestone report is to fulfill sub-activity 1.3 BIPV Training Courses in which 

“This activity will involve the design and implementation of training courses for 

improving the level of competency of the local PV industry. It will also involve 

certifying local PV service providers after successfully completing and passing the 

training courses to ensure the quality of their services.” 

Source : Inception Report, June 2006 version 
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Background 

 

One of the objectives of component 1 of MBIPV Project is capacity building, which 

includes increasing the competency level of local PV installers in the country.  

 

In Malaysia, public awareness on solar PV is still very low and those who are aware 

of solar PV would usually associate it with stand-alone systems which are widely 

used for rural electrification. Unfortunately, it would be accurate to say that most 

stand-alone solar PV systems deployed are not maintained as they should and thus 

these systems do not function well after some time. This gives the public a poor 

perception of solar PV system and its reliability to generate electricity on long term 

basis. 

 

Thus, the bottom-line for MBIPV to organize a proper BIPV training course is to 

generate public confidence in terms of safety and quality in the local PV installers 

and ultimately safeguard the public’s investment in these systems.  

 

Wherever BIPV training is mentioned, the implication is grid-connected  BIPV 

system. Thus, this sub-activity 1.3 comprises: 

1) the development of BIPV training manual 

2) appointment of a BIPV training centre 
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Methodology 
 
1) Development of Training Manual 

Mr. Geoff Stapleton has been engaged as an international consultant to develop a 

training manual for grid connected BIPV systems. The training manual has been 

localized to Malaysia’s condition with compliance to the MS 1837:2005 and Institute 

for Sustainable Powers (ISP) requirements. ISP is a non-profit organization 

responsible to accredit training courses on renewable energies worldwide. In this 

particular grid-connected BIPV training, the course will constitute both theory and 

practical sessions, ending with a competency-based examination. 

 

2) Appointment of a training centre 

��  INVITATIONS  

Invitations were made to potential organizations and initially, proposals from 4 

organizations were received by 10th May 2006. On 17th May 2006, call for 

clarifications were made for the BIPV Training Centre proposal, and by 8th June 

2006, clarifications from 5 organizations were received. The clarification received 

from the 5th organization was a detailed proposal cum clarification. 

 

��  EVALUATIONS 

The evaluations were based on 5 main criteria. These criteria are: 

a) Long term viability of institution/organization 

b) Trainer Assessment 

c) Venue Assessment 

d) Financial Considerations 

e) Meeting the requirements of MBIPV Program 

 

The evaluations were carried out by Chen Wei-nee and Geoff Stapleton, and 

moderated by Ir Ahmad Hadri Haris.  
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A summary of the evaluation is as follows: 

 Organizations No. 
Category and Questions Weight 

% 
1 2 3 4 5 

Part 1 Long Term Viability of 
Institution/Organization 

34% 23.5 23.7 18.7 21 14.6 

Part 2 Trainer Assessment 20% 17.2 16.4 12.4 14 13.4 
Part 3 Venue Assessment 11% 8.9 7.6 3.1 13.1 12.9 

Part 4 Financial Considerations 31% 15.4 25.5 14.1 28.6 14 
Part 5  Meeting the Requirements of 
MBIPV Program 

4% 2.8 4 3.2 2.8 2.8 

TOTAL 100% 67.8 77.2 51.5 79.5 57.7 
Final ranking (No. 1 is the best)  3 2 5 1 4 

 

The above assessment was done on a ranking method to ensure that the selection 

process was fair and transparent. Based on the above assessment, organization #4 

is the recommended BIPV training centre.  

 

LIST OF ORGANIZATIONS  

No. Name 

1 CETREE 

2 Intelligent Power Systems Sdn Bhd 

3 ARC Development Asia sdn Bhd & Empower Training Services Ltd 

4 Universiti Kuala Lumpur British Malaysian Institute 

5 ILSAS 

 

Below is a calendar of events which lead to the final appointment of BIPV Training 

Centre. 

Date Activity 

2nd March 2006 Meeting with CETREE, Penang 

24th March 2006 Meeting with Intelligent Power Systems Sdn Bhd 

21st April 2006 Meeting with ARC Development Asia Sdn Bhd & Empower 

Training Services Ltd 

24th April 2006 Meeting with Universiti Kuala Lumpur 

24th May 2006 Meeting with Lafarge to discuss on mounting structures for 

mock up roofs (retrofitted & integrated) 

30th May 2006  Meeting with ILSAS 

18th July 2006 Tender Committee Meeting  

26th July 2006 Meeting with UniKL BMI, Lafarge and Geoff Stapleton to 

discuss on schedules, training & inventory requirements 
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Date Activity 

1st August 2006 Issue Letter of Appointment from PTM to UniKL BMI 

8th August 2006 Meeting with UniKL BMI. 

1st September 

2006 

Issue letter of recommendation to UniKL BMI for BIPV 

systems procurement. 

22nd September 

2006 

Meeting with UniKL BMI and Lafarge to discuss on 

mounting structure solutions.  

29th September – 

7th October 2006 

First train-the-trainer session by Geoff Stapleton 

7th November 2006 Signing ceremony between UniKL and PTM 

20th November 

2006 

Invitation to Participate in Tender for Mounting Structure for 

UniKL BMI’s mock up roof 

15th December 

2006 

Closing of tender for Mounting Structure for UniKL BMI’s 

mock up roof 

20th-28th December 

2006 

Series of presentations by PV service providers on the 

mounting structures proposed  

29th December 

2006 

Recommendations on preferred mounting structure 

solutions gave to UniKL BMI. 

Planned activity for 2007 

Mid-March 2007 Final train-the-trainers by Geoff Stapleton 

April 2007 First commercial training by UniKL BMI 

H2 2007 ISP Accreditation Exercise for UniKL BMI 

 

  
BMI Participants at BIPV Site visit Outdoor practical session 
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Purpose of Levies: 

In the memorandum of agreement signed between PTM and UniKL, the fee per 

participant is RM3,900. The duration of the course is 10 days and it comprises the 

theory and practical sessions. Under the agreement, BMI is required to contribute a 

levy of RM350 and RM100 per participant to Malaysian Photovoltaic Industry 

Association (MPIA) and PTM respectively.  

 

The levy for MPIA is to support the association as it is envisaged that the local PV 

industry will be the main source of income for the training centre. In return, MPIA will 

be another marketing channel for UniKL BMI to promote the BIPV training course.  

 

The levy for PTM is to administer the intellectual property (IP) of the training manual 

and monitor the progress and performance of UniKL BMI as the officially appointed 

BIPV training centre under the MBIPV Project. The IP of the training manual remains 

with PTM and UniKL is granted the conditional license to reprint the training manual 

for the purpose of conducting BIPV training. 

 

Of the targets set for year ending June 2007, training manual and training institute 

have both been developed and established. The remaining targets are 2 trainings to 

be carried out with minimum of 24 participants for the next 6 months. 80% of these 

participants must have passed the exam. 

 

                                                
1 Targets could either refer to the target completion date or the annual target value corresponding to a particular 
indicator. 

TARGETS1 (as expected by the 30th June of 
corresponding year) 

SUCCESS INDICATORS 
Base 
line 2006 2007 2008 2009 2010 

No. of training manual developed 0 0 1 0 0 0 

No. of training institute established 0 0 1 0 0 0 

No. of trainings conducted 0 0 2 2 1 0 

No. of participants enrolled 0 0 24 24 12 0 

% of participants passing the exam 0 0 80 80 80 80 
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Impact Analysis 

 

The immediate impact of this sub-activity is the establishment of a credible training 

programme which targets to enhance the competency of local PV service providers. 

All the financial incentive programmes under the MBIPV Project has a mandatory 

requirement that only certified PV service providers2 are allowed to design and install 

these BIPV systems. This is to ensure the BIPV system is designed optimally for the 

premise and quality installation is maintained. As a result of this mandatory 

requirement, UniKL BMI has a ready pool of PV service providers waiting for BIPV 

training to be commercialized. 

 

The long term vision of this sub-activity is to have the training course for grid-

connected BIPV systems integrated into the mainstream courses. While this may 

take time, in other countries, such as Australia, PV has been accepted and integrated 

into the mainstream educational courses. It took Australia a lead time of nearly a 

decade before such vision is realized.  

 

Since the signing ceremony, UniKL BMI has also prepared their marketing tool kit. 

Brochures for the BIPV training have been printed as well as their website has been 

updated (http://www.bmi.edu.my/bipv/information.php). Brochures and website 

snapshots can be viewed under the Appendix.  

 

The training course is ISP compliant and UniKL BMI is targeting for full ISP 

accreditation by H2 Y2007. While the immediate focus for UniKL BMI is on the local 

pool of PV service providers, UniKL BMI has plans to leverage on the ISP credential 

and thus, increasing marketing to cover PV service providers from the ASEAN 

region.  

 

                                                
2 These PV service providers must also be members of Malaysian Photovoltaic Industry 
Association (MPIA). 
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Conclusion 
 

As far as this sub-activity goes, the primarily objectives of developing a BIPV training 

manual and the establishment of BIPV training centre have been met within the time 

frame stipulated and the budget allocated. However, even as the chapter closes for 

this sub-activity, the journey towards capacity building for PV service providers has 

only just begun.  

 

The entire sub-activity for 1.3 spanned over a period of nearly 10 months. The 

implementation of this sub-activity has no shortage of barriers. While setting up the 

physical infrastructure is of secondary exercise, the true barrier is to establish a pool 

of credible PV trainers. The subject matter is very new to local trainers and there are 

only few in the educational sector that are truly competent in the field. Hence, even at 

this juncture, more time and effort is required to nurture capacity building among the 

local PV trainers. It is certain that this short term pain will translate to a long term gain 

for both for the training institute as well as for meeting national objectives.  

 

 

 

The Next Step….. 
 

 

ASEAN Implementing Partner & Facilitation 

As the Licensee for ASEAN region ASEAN  
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Appendixes 
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          ·  Malaysia Energy Centre (PTM) ·  Ministry of Energy, Water and Communications, Malaysia (MEWC) ·  United Nations Development Programme (UNDP) ·  Global Environment Facility (GEF) ·  

TOR for BIPV Training Centre 
 
 

1.  Responsibilities  

PTM 

1. PTM will provide international consultant (IC) to work with BIPV Training 

Centre Partner. PTM has already appointed Mr. Geoff Stapleton from 

Australia to work out the training module for BIPV and carry out the first 

training. 

2. The international consultant will develop course content and examination for 

certification (ISP accreditation). 

 

BIPV Training Centre Partner :  

1. Setting up training facilities 

2. Provide at least one (1) trainer to carry out the BIPV training 

3. Provision of training venue 

4. Establish course fee suitable for the BIPV training.  

5. Responsibility to maintain and operate training facility 

 

2. Setting up of Training Facility 

The list of equipment is prepared by the international consultant and it is only 

indicative at this stage. The final list is still subjected to discussions with BIPV 

Training Centre Partner and the international consultant. This proposal covers only 

one (1) system- therefore the training will need to break into smaller teams- and have 

one team at any one time doing the installation. A team should consist of not more 

than three (3) people. 

 

Roof 

Quantity 2 roofs, the roof should be large enough to hold Quantity 5 160 watt solar 

modules. The total surface area of the 10 modules is approximately 19 sq metres. 

One roof is for retrofitted and the other roof is for building integrated system. 

 



Page 14 of 29 

The following dimensions of roof and array are subjected to final confirmation. Array 

would be approximately 3.75 metres wide and 2.5 metres high. Therefore the surface 

area of the roof should be about 6 metres wide and 5.5 metres high as per following 

sketch: 

 

This would allow the students room to move on the roof around the solar array. 

 

The bottom of the roof should only be about 1 metre above the ground. The back of 

the roof should have the standards roof trusses used in Malaysia, this would allow 

the students to run cables etc the same as they would in a roof. 

 

The tilt angle should be the same as the typical pitch in Malaysia and the roof should 

consist of the typical roofing material, say, tiles. The roof will therefore be able to be 

used to install modules on the roof using commercially available mounting structures. 

 

These tiles should easily be able to be removed so that the structure could be used 

for installing BIPV systems. Another option would be to have a second roof structure 

that would facilitate the installations of BIPV systems.  

 

Modules 

Quantity 10 160 watt modules. These modules are assumed to be framed- if the 

industry is using laminates in some frames then maybe we split 5 framed and 5 

frameless. 

 

Inverters 

Quantity 2 -3 Inverters- again these should be based on what being used in 

Malaysia.   

 

Array Frames: 

We should look at few different types. Typically they are about Aus$400 for a 4 

module frame, so it could cost about Aus$1000-1200 per system. So if we have 2 or 

4.5 

5 
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3 systems cost would be approximately Aus$3500 (again if costs need to be reduced 

only have 1 inverter). 

 
System Auxiliary Equipment 
This is all the cables, conduit, switches, circuit breakers, switchboard, junction boxes 

and any mounting hardware (nuts, bolts etc) required. Amount quoted in the following 

table is subjective and it could it more. 

 

NOTE: The students will need to build a system between say 3 students, so cable 

will be used up on each course. Could possibly use Aus$100-$300 per course- we 

will aim to have the conduit reusable each course but possibly some cable will be 

wasted- this needs to be discussed further with the training venue. 

 

Tools 

The tools include the following: 

Tools for Installation: 

·  At least 2 multi-meters able to read amps up to 20A DC/AC  

·  2 clamp meter for measuring DC and AC currents.  

·  2 pliers, 

·  2 good sets of screwdrivers (flat head and Philips head),  

·  2 cable cutters   

·  2 cable  strippers,  

·  2 sets of  spanners, 

·  2 conduit cutters or equivalent.  

·  Safety equipment for working on roof. (Need to discuss if Safety 

harness is required) 

·  2 Battery Drills  

·  First aid Kit  

·  Inclinometer 

·  Temperature meter 

Tools for Site Assessment: 

·  Compass 

·  Solar meter 

·  Measuring device 
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MAINTENANCE 
Ongoing costs for the training would be: 

·  The replacement of cables etc that are used during the installation 
training. 

·  The inverters should be kept in tidy dust free environments and last for 
years-only incurring costs if they fail at any time. 

·  Solar modules just kept clean 
 
In summary, 
 
Exchange rate based on A$1 = RM2.80 
Item 

Qty 
unit cost 

(A$) 
total cost 

(A$) Total RM)  
160 watt modules.  10  $ 1,100.00   $11,000.00   $ 30,800.00  
roof 2  $ 2,500.00   $  5,000.00   $ 14,000.00  
inverter 1200 watt  1  $ 2,000.00   $  2,000.00   $   5,600.00  
inverter 1500 watt  1  $ 2,700.00   $  2,700.00   $   7,560.00  
array frame per inverter 1  $ 1,200.00   $  1,200.00   $   3,360.00  
System Auxiliary Equipment 1  $ 1,000.00   $  1,000.00   $   2,800.00  
At least 2 multi-meters able to read 
amps up to 20A DC/AC  (Aus$400) 2  $200.00   $ 400.00   $   1,120.00  
2 clamp meter for measuring DC 
and AC currents. (Aus$400) 2  $715.00   $ 1,430.00   $   4,004.00  
2 pliers, (Aus$120) 2  $ 60.00   $ 120.00   $  336.00  
2 good sets of screwdrivers (flat 
head and Philips head), (Aus$120) 2  $ 60.00   $ 120.00   $  336.00  
2 cable cutters  (Aus$100) 2  $ 50.00   $ 100.00   $  280.00  
2 cable  strippers,  (Aus$100) 2  $ 50.00   $ 100.00   $  280.00  
2 sets of  spanners, (Aus$150) 2  $ 75.00   $ 150.00   $  420.00  
2 conduit cutters or equivalent. 
(Aus$150) 2  $ 75.00   $ 150.00   $  420.00  
Inclinometer 1 $107.00 $107.00 $300.00 
Safety equipment for working on 
roof.       $   -    $-   
2 Battery Drills (Aus$300) 2  $150.00   $ 300.00   $  840.00  
First aid Kit (Aus$150) 1  $150.00   $ 150.00   $  420.00  
Solar Meter 1 $715.00 $715.00 $2,002.00 
Temperature Meter 1 $145.00 $145.00 406.00 
Compass, Measuring device 1 $50.00 $50.00 $140.00 
    $75,424.00  

 
 
Running Cost     
Item 

Qty unit cost (A$) 
total cost 
(A$) Total RM) 

System Auxiliary Parts (per training) 
e.g. cables, connectors, bolts, buts, 
etc 1 200  $200.00   $560.00  
Installation Extras 1 100  $100.00   $280.00  
     $840.00  
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Important note: The prices quoted above are only indicative, the actual amount will 

be based on invoices of the equipment received. Similarly, the list of equipment is not 

exhaustive. The complete list of equipment will be finalized at a later stage.  

 
3.  Provision of Trainer(s) 

Pre-requisite requirement for trainer (pending upon international consultant’s 

guidelines)  

 

4.  Provision of Training Venue 

1 Training room large enough to fit at least 10 students comfortably   

2 Training room has screen or wall suitable for projection  

3 Training room has power-outlets available for laptop and projector  

4 Training room is equipped with white board and pens 

5 The training venue has a room for conducting the practical experiments  

6 This room has suitable benches and power outlets  

7 Training venue has sufficient toilet facilities to cater for the attendees  

8 Training venue has a suitable outside location for conducting practical 

exercises in relation to PV module measurements in direct sunlight  

9 Morning and Afternoon Tea and lunches organized 

 

5.  Institute for Sustainable Power (ISP) - accredi tation 

There is a fee for accreditation. GSES is currently working with ACE to determine the 

costs in the ASEAN countries. (The US fees are not sustainable in ASEAN). It is 

planned to have these fees finalised by early March when the workshops are 

conducted in KL, Manila, Jakarta, Singapore and Brunei. 

 

There will also be renewal every few years. These are also being determined. 

 

6.  Course Fee 

It is suggested that BIPV Training Centre works out the appropriate fee to cover: 

·  Trainer’s fee 

·  Cost for buying supplies (system auxiliary parts) for each training 

·  Lodging for participants 

·  Maintenance of equipment in training facility 

·  A proposed levy of 10% to Malaysian PV Industry Association (MPIA) 

·  Expenses relating towards ISP accreditation 
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·  Morning and afternoon tea breaks 

·  Lunches 

 

7.  Time Frame 

The international consultant will be in Malaysia from 3rd April until 9th June 2006. The 

consultant will develop the course module and a course book is expected at the end 

of the period. 

 

In September 2006, the training centre will have the training lab fully equipped and 

the first training conducted at the same period. The training will be for both trainers 

from the BIPV Training Centre partner, selected members from MBIPV project as 

well as participants from the photovoltaic (PV) industry. 

 

In February 2007, the trainer(s) from BIPV Training Centre will perform the first 

training with participants from PV industry. The international consultant will also be 

present at the training to assess the trainer(s) as well as to evaluate and improve (if 

necessary) the training course and equipment used. 

 

8. Action Plan 

Timely response required. 
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Letter of Appointment  
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Photos 
Progressive Meetings 

Site inspection, 13th July 2006 Another potential site, 26th July 2006 

 
Checking out the inverter for training 

 
And the PV modules for training 

 
Mock up roofs in progress 

 
 

Train-the-Trainers Session 
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The trainer, Mr. Geoff Stapleton The trainees 

How a Solarpath finder works… 
 

Practical lesson 

  
Site Visit to UIA & Semenyih 

 
Visit to PV systems at UIA 

 
UIA has total PV capacity of 15kWp 

Briefing by UIA Visit to UIA’s solar lab 
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Software monitoring PV performance 

 
Data logger  

 
Briefing by Mr. Lincoln Lee 

 
BIPV house, 5.25kWp 

 
Signing Ceremony, 7 th November 2006 

Speech by CEO of PTM 
 

Signing of MoA 
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 Announcement Advertisement 
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Press Release, Berita Harian 
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Collaterals for Signing Ceremony 
 

 
Banner 

 

 
Programme Book 
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Invitation Card 
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Schematic Diagrams of Mock up Roofs 
(Retrofitted & Integrated) 
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Brochure for BIPV Training 
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UniKL BMI Website 
http://www.bmi.edu.my/bipv/index.php  

 

 
 
 

 
 

 


