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INTRODUCTION

This milestone report will cover the meeting programme and the outputs from the 10"
Technical Meeting of the Task 10 International Energy Agency of Photovoltaic Power
Systems (IEA PVPS) held from the 3" to 5" March 2008 at Meritus Pelangi Beach Resort &
Spa Langkawi Island, Kedah, Malaysia.

The meeting was coordinated and hosted by the MBIPV project including the meeting room
and its facilities, refreshment, lunch and a hosted dinner. The accommodation and traveling
costs were covered by each individual member country.

BACKGROUND

The objective of Task 10 is to enhance the opportunities for the wide-scale, solution-
oriented application of PV in the urban environment, as part of an integrated approach that
maximizes building energy efficiency as well as solar thermal and photovoltaics usage. It
will combine and expand on the successes in participating countries, through international
collaboration to make Photovoltaic Solar Electricity mainstream in the urban environment.
Task 10 was incepted in February 2004 for a period of five years.

The Task 10 work is divided into four subtasks, with seventeen activities targeted at solar
electricity global market enterprise for all stakeholders:

Subtask 1. seeks to define the global solar market through economic and other
market drivers.

Subtask 2: focuses on the development of guidance to integrate photovoltaics into
standard building design models, tools, practices and community energy
infrastructure planning.

Subtask 3: concentrates on technical and infrastructure challenges related to
building integrated photovoltaics and demonstrates best practices to overcome
barriers.

Subtask 4: carries out the development and the dissemination of information

targeted to a variety of stakeholders, and includes market research.

The table below gives the respective dates of Task 10 technical meetings since its
formation in 2004.

Date Purpose Location
3-4 March . . Langkawi Island,
2008 10th Task 10 Technical Meeting Malaysia
29-30 Nov  9th Task 10 Technical Meeting combined with PVPS Fukuoka. Japan
2007 Task 11 ~ap
12-13 March  8th Task 10 Technical Meeting combined with PV- Ereibura. German
2007 UPSCALE meeting 9 y

11-13 Sept 7th Task 10 Technical Meeting combined with PV-

2006 UPSCALE meeting Malm6, Sweden




Date Purpose
27-28 March  6th Task 10 Technical Meeting combined with PVPS

2006 Task 1,2&9 meetings
4-5 October . .
2005 5th Task 10 Technical Meeting
2.3 June 2005 4th Task 10 Technical Meet.lng combined with Task
1 meeting
17-18 March . .
2005 3rd Task 10 Technical Meeting
4-5 October . .
2005 2nd Task 10 Technical Meeting
4-5 February . .
2004 1st Task 10 Technical Meeting

DELEGATION MEMBERS

Location

Vancouver, BC,
Canada

Washington, DC,
USA

Lyon, France
Lisbon, Portugal
Florence, Italy

Vienna, Austria

The 10" technical meeting was attended by 19 participants (including observers from local

host) representing various countries.

Participant or Observer Country Organisation email
1 Ms. Christy Herig USA Segue Energy Consulting, LLC cherig@tampabay.rr.com
2 Dr. Mark Snow Australia University of NSW, Sydney m.snow@unsw.edu.au
3 Mr. Mats Andersson Sweden Energibanken AB mats@energibanken.se
4 | Dr. Pierre Bonhote Switzerland | Planair SA pierre.bonhote @planair.ch
5 Mr. Tomoki Ehara Japan M'Zl.Jho Information & Research tomoki.ehara@mizuho-ir.co.jp
Institute, Inc.
6 Mr. Keiichi Komoto Japan Mlzgho Information & Research keiichi.komoto@ mizuho-ir.co.jp
Institute, Inc.
7 Mr. Kenn Frederiksen Denmark Energimidt kef@energimidt.dk
8 Dr. Stephen Wittkopf Singapore National University of Singapore akiskw@nus.edu.sg
9 Mr. Daniel Asch Austria \E/InEe’ilgl\yl/AEconomlc Group, TU asch@eeg.tuwien.ac.at
10 | Prof. Dr. Lim Hee Jin Korea gorea_ Ph.OIOVOIta'C Development solarpv@korea.ac.kr
rganisation
11 | Mr. Poh Eng Thye g'gg;?gre' Building & Construction Authority | patrick_poh@bca.gov.sg
. Singapore- - . - .
12 | Mr. Ang Kian Seng Observer Building & Construction Authority | ang_kian_seng@bca.gov.my
13 | Mr. Ahmad Hadri Haris Malaysia Pusat Tenaga Malaysia hadri@ptm.org.my
14 | Mr. Mohd Shaharin Umar Malaysia- Ministry of Energy, Water and shaharin@ktak.gov.my
Observer Communications
Malaysia- .
15 | Dr. Anuar Abdul Rahman Observer Pusat Tenaga Malaysia anuar@ptm.org.my
. Malaysia- . .
16 | Mr. Daniel Ruoss Observer Pusat Tenaga Malaysia daniel@ptm.org.my
Malaysia- .
17 | Ms. Gladys Mak Observer Pusat Tenaga Malaysia gladys@ptm.org.my
Malaysia- .
18 | Ms. Azah Ahmad Observer Pusat Tenaga Malaysia azah@ptm.org.my
Malaysia-
19 | Ms. Nor Radhiha Mohd Ali Meeting Pusat Tenaga Malaysia radhiha@ptm.org.my
coordinator
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Participants of the 10" IEA PVPS Technical Meeting at L

-

MEETING PROGRAMME
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angkawi, 3"- 5™ March 2008.

The meeting agenda was coordinated by the Task 10 Operating Agent, Ms Christy Herig
from USA.

Day 1: 3" March 2008

1 Opening Remarks Haris
Welcome and introductions

2 Review and acceptance of agenda Herig
Task 10 Status and deliverables

| Regional Discussions

3 Malaysia BIPV Project and Deliverables Haris

4 Singapore'’s first Zero Energy Building Whitkopf

5 BIPV in Korea Dr Lim

Subtask 3 — Technical Factors

6 3.3 Network Issues Ehara
Updating of Visualization tool & Proposal of documentation on
Ac.3.3 (tentative DPP would be shown)

7 3.1 Building Industry/BIPV Products and Projects Komoto
Report on PV community (approval-ballot?)

8 “Residential Urban BIPV in the Mainstream Buildin g Herig
Industry”, Ballot report

9 3.2 Codes and Standards Frederiksen
Recent progress and further work for completion

10 3.5 Certification Practices Herig

Recent progress and further work for completion

IEA PVPS TASK 10 Technical Meeting, 3" to 5" March 2008
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Subtask 1 — Economic and Institutional Factors

11 1.1 “Values Beyond Electricity...” Recent progress and Herig
further work for completion

12 1.2 “Market Drivers”  Recent progress and further work for Herig
completion

13 1.3 “Barriers”, Recent progress and further work for Asch
completion

Day 2: 4™ March 2008

Subtask 2 — Urban Planning

14 Urban Utility Economics Bonhote
Recent progress and further work for completion

14 Planning Tool Kleiven
Recent progress and further work for completion

14 Urban Planning Book Gaiddon
Recent progress and further work for completion

Subtask 4 — Communication

15 4.1 Educational Tool - status Anderssen
16 Final Report — outline presented Herig
17 Web design and deliverables Herig
Closing

18 Next Meeting Snow
19 Action Iltems Herig

REPORT AND FINDINGS

The meeting was chaired and facilitated by Ms Christy Herig, the Operating Agent of IEA
PVPS Task 10. She started off by welcoming all members to the meeting and thanked
Malaysia for hosting the meeting.

The meeting agenda was agreed by all members and started of by presentations from
three regional member countries - Malaysia, Singapore and Korea.

i. Malaysia Country Presentation
Presenter: Ir. Ahmad Hadri Haris, National Project Leader, Pusat Tenaga Malaysia

The presentation covered the development and overall progress of the Malaysia
Building Integrated Photovoltaic Project (MBIPV) to date. Since its inception in mid-
2005, the MBIPV project has progressed well in its target to promote a wider adoption
of grid-connected BIPV applications in the country. The project is intended to induce the
long-term cost reduction of the non-emitting GHG technology (i.e. the photovoltaic or
PV) via integration of the PV technology within building designs and envelopes. It is
aimed at creating a sustainable BIPV market in Malaysia that will generate widespread
BIPV applications.
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Based on the fact that BIPV prices will go down when local demand increases, the
MBIPV project strategy to induce a cost reduction impact on the technology relies in
creating and sustaining market demand for BIPV (market driven strategies). The impact
of the strategy could subsequently spill over to the neighbouring countries and
contribute to the global market.

The MBIPV project will achieve its objectives via a holistic and multi-pronged approach:

1. BIPV information services, awareness and capacity building programme
2. BIPV market enhancement and infrastructure development programme
3. BIPV policies and financing mechanisms programme

4. BIPV industry development and technology localization programme

The highlight of the presentation was on the newly completed Zero Energy Office (ZEO)
building of Pusat Tenaga Malaysia. Four different PV systems using four different
technologies (with four difference mounting methods) are installed in this building giving
a total capacity of 92 kWp. The first and biggest comprises 47.28 kWp of polycrystalline
modules on the main roof. There is also amorphous silicon units with a capacity of 6.08
kWp. This is incorporated as the second main roof. The atrium of the building is glass-
glass semi transparent PV modules with a capacity of 11.64 kWp, while the car park
roof is integrated monocrystalline PV modules with a capacity of 27 kWp.

Singapore Country Presentation
Presenter: Stephen Wittkoff, Dept. of Architecture, National University Singapore

The presentation focused on BIPV and its progress activities in Singapore including
R&D activities being carried out by the university. The highlight of the presentation was
on its plan for the building of a Zero Energy Building by the Building and Construction
Authority, BCA. The target capacity is 170 kWp with a cost of around S$ 10 million with
energy efficiency features and renewable energy applications in the rooftop, curtain
walling, shading, railing and canopy. With the building of this project, it will serve as a
BIPV demo site for the industry and public in addition to provide monitoring and
experimenting facility for researchers. The building is scheduled to be completed in
20009.

The slide presentation is shown in Annex 1.
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Bird’s eye view — artist impression.
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Perspective view - artist impression.
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Korea Country Presentation

Presenter: Dr Lim Hee-Jin, Korean Photovoltaics Development Organization, Korea
University.

The presentation focused on overall Korea PV energy programme covering R&D,
industry and its deployment policy. The PV industry in Korea has emerged
tremendously with its manufacturing facilities from the production of polysilicon
(estimation in 2008: 5,100 tonne), ingot wafer, solar cell (2008: 216 MW), modules
(2008: 370 MW), etc.

Since 2004, under the R&D projects, the government has been focusing on four major
projects which are:

1. BIPV module development projects by KIER

2. Roof integrated PV module projects by S-Energy

3. BIPV system demonstration projects by Solar Tech

4. Transparent, insulating BIPV module for a-Si cell by Kolon Construction

The Korean government has also come out with a solar programme called the ‘100,000
solar roof programme by 2012’ granting capital subsidies up to 70% in 2006 and
decreasing to 60% in 2007. As of 2007, 14,498 roof houses have been installed with PV
systems giving a total installed capacity of 19.7 MW. The FiT tariff in Korea is the
highest in the world.

Under its deployment subsidy programme, up to 80% of the installation cost is
subsidized by the government giving an installed capacity of 8.9 MW until 2007.
Whereas, under their regional deployment programme, the central government will pay
up to 60% of the installation costs, while the local government and the beneficiary will
pay up to 40% for a capacity. For loan application, a low rate loan interest of 4.25% with
5 years grace and 10 years repayment period is granted.

There is a Feed-in-Tariff (FiT) for PV generated electricity whereby the Korean
government will purchase the electricity at a fixed rate for 15 years. For systems above
30 kW, the purchase tariff is $0.72/kWh while systems below 30 kW will be purchased
at $0.75/kwWh. These rates have a reduction rate of 4% after three years.

As of January 2008, 46 MW (225 systems) were completed and another 567 MW (899
systems) is in the pipeline. The previous FiT cap of 100 MW in the first half of 2008 was
abolished and a new fixed price will be applied for 20 years. The Ministry of Commerce,
Industry and Energy (MOCIE) is currently preparing the PV Roadmap 2030 for Korea.

The slide presentation is shown in Annex 2.

iv. Discussions on Subtask 3 — Technical Factors

Each member country was assigned with a task and presented their progress according
to the agenda. Each assigned members then briefed progress of their work for
discussions and comments during the meeting, as continuation to the previous meeting.
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For the purpose of this report, the summaries presented were to inform in general the
objectives of each activity.

Activity 3.3 Electricity Networks

This activity analysed electricity network effects, benefits, impacts, and issues.
Interconnection, operational effects and market issues were included and led by Japan.

One of the outputs prepared by Japan is the visualization tool. The aim of the
visualization tool is to encourage constructive and fair discussion among stakeholders
by providing understandable (visualized) information regarding effects and impacts of
PV grid interconnection to non-technical stakeholders (not aimed to explain theory but
to visualize the phenomenon). The tool was presented by Mr Tomoki Ehara from Japan.

Progress on this important urban scale activity included full coordination with the PV-
UP-Scale work. The proposed scope of work from Japan included:

Impacts & Effects of PV Interconnection
Guidelines & Network Operation Policies
Countermeasures & Technologies

Case Study Approach

Project Checklist

agrwhRE

In implementing this work, Japan has started the development of graphics to explain
network issues. Germany is the PV-UP-Scale (EU supported project) leader for the
corresponding work package.

Activity 3.1 Building Industry/ BIPV Products and P rojects

By identifying the building material and energy use synergies of PV and of BOS as well
as updating the existing Task 7 database of products and projects for BIPV, guidance
will be developed for mainstreaming these products in the building industry. A major
aspect of the building integration will be building energy management integration and
coordinating energy use with lighting and HVAC systems to assure demand reduction
and capacity value.

Canada is the leader for this activity. Progress included the development of a detailed
work plan entitled “Residential Urban BIPV in the Mainstream Building Industry”. A first
step to this is to get the PV industry to participate in updating the database. Malaysia's
MBIPV development program plan, may potentially serve as a guide for other countries
as well as for the communities program development.

Activity 3.2 Codes and Standards

Existing codes and standards applicable to urban scale PV and the needs for
developing new codes and standards was evaluated in this activity. Both electrical and
structural codes were evaluated as related to buildings. Network codes and standards
are evaluated in a separate activity. This work is building upon work initiated in Tasks 5
and 7. Denmark is the leader for this activity. Progress on this activity included an
information matrix for investors or installers of PV systems pointing to legal demands,
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guidelines and good advice for PV system components, issues and systems as part of
buildings.

Activity 3.5 Certification Practices

Certification practices are being reviewed and standard test procedures are harmonized
and transferred to the relevant stakeholders and standard committees and is led by US.
Progress included a set of documents developed by the US installer certification
program in accordance with ISO/IEC 17024 Working Draft, “General Requirements for
Bodies Operating Certification Systems of Persons”. These documents are reviewed by
Task 10 participants to be made into templates for countries to use.

Discussions on Subtask 1 — Economic and Institut ional Factors
Activity 1.1: Values beyond Electricity

This activity is to develop a value matrix of stakeholders by the extended value stream
beyond the economic market drivers (the market drivers are included), allowing
individual stakeholders to realise a full set of values. Austria is the leader for this
activity. Progress included a stakeholder value survey developed and implemented with
the participating technical experts as well as other interested countries. The results of
the survey were presented in a paper at the 20th EU PVSEC conference in Barcelona,
Spain in June 2005. The US has developed analysis on government stakeholder
economic values such as emissions, health care cost and water consumption
reductions, jobs, gross regional product, and household incomes.

Activity 1.2: Barriers Resolution

Recommendations to stakeholders are being developed for removing barriers to mass
market uptake of PV and led by Austria. Progress reported included the development
of a barriers survey which was presented by Mr Daniel Asch. Mr Asch highlighted a few
challenges faced in compiling the barriers. One key challenge was that there were
countries that did not submit or complete the survey forms.

A technical report entitled ‘A comparative analysis of current barriers and barrier
development over the last decade for grid-connected PV Systems’ was prepared by the
Energy Economics Group, Vienna and disseminated to Task 10 members for
comments. The main objective of the report was to identify past and current barriers for
a larger market penetration of PV, to analyse if those barriers were different over time
and how they may have changed in different countries over recent years.

Activity 1.3: Market Drivers

Building upon existing lessons learned with financing, policy, environmental and rate
structure issues this activity is to analyse the economic contribution of these market
drivers and developing best practice scenarios. Austria leads this activity.
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vi. Discussions on Subtask 2 — Urban Planning
Activity 2.2: Urban Planning

The term urban planners may refer to the developer of a parcel of land or the
government agency responsible for long term planning of a region's land use and
services infrastructure, and in some cases the affecting policy. For mainstream urban
scale PV, this subtask has explored the common practices and developed tools for the
purposes of integration of PV.

Urban Utility Economics

Neuchétel, Switzerland electric purchase mechanism is chosen as the case study. All
utilities in Neuchéatel must forecast demand for the purpose of capacity purchases.
Even though PV is an intermittent resource, there are reliable irradiance forecast
techniques allowing the technology integration with this common utility economic
operation. This case study provides analysis of such integration with the Swiss City of
Neuchétel.

Planning Tool

The Norway tool which is used for the purpose of urban policy thought development is
used as a case study. As an urban region in conceptualising the integration of PV, this
tool provides a logical path of criteria and indicators to assure successful
implementation.

Urban Planning Guide Book

Through surveys and workshops, PV-UP-Scale and Task 10 identified issues, solutions
and processes in communities with and without PV integrated into the urban plans.
This along with other results from Task 10 is compiled into a guide book for urban
planning.

v. Discussions on Subtask 4 — Communication
Activity 4.1 Educational Tools

This activity includes a ‘best practices’ web site which includes templates for tender
documents, sales contracts, consumer guides, as well as best practices, and detailed
real project development information. Sweden is the leader for this activity. Progress
included an on-line educational tool which details projects from the idea phase to the
commissioning phase.

This design allows the online inclusion of Task 10 graphics and information in a much
more user friendly format (instead of only long reports). PV-UP-Scale has also made
contributions to the tool. This website serves as one of the main dissemination tools for
all Task 10 deliverables and also used to provide specific performance indicators for
detailed projects for Task 2. The tool was presented by Mr Mats Andersson.
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vi. Plan for the next meeting in Sydney, Australia

The next technical meeting is scheduled to be held on 24™ to 25" November 2008 in
Sydney, Australia. Meanwhile, the 3™ International Solar Energy Society Conference,
Asia Pacific region will also be held on 25" to 28" November 2008 at the Sydney
Convention and Exhibition Centre (www.isesap08.com).

Dr Mark Snow (University of New South Wales), the representative from Australia
presented an overview of the Australia’s Solar Cities as summarised below:

1. Adelaide (>150 MW capacities):

3 x 50 kWp PV on iconic buildings

700 kWp on new/existing homes (1.5 kWp each)
400 kWp on 400 new homes

3 x 24 kWp on high density public housing

In addition, 1,000 Solar Hot water systems were installed, 1,000 home energy audits
were conducted, 100 business audits companies were formed and 3,000 smart meter
trial were installed.

2. Townsville (>1 MWp capacities):

9 kWp PV Ferry Terminal
1-2 kWp on 500 homes on Magnetic Island

In addition, 4,100 Solar Hot water systems were installed, 1,000 home energy audits
were conducted, 100 business audits companies were formed and 2,500 smart meter
trial were installed.

3. Blacktown (close to 1 MWp capacities):

860 homes program
100kWp Cadburys factory
1-1.5 kWp systems with and without energy efficiency and SHW systems

In addition, 2,100 Solar Hot water systems were installed, 3,500 building energy audits
were conducted and 4,000 smart meter trial were installed.

4. Alice Springs (0.3 MWp capacities):
320 kWp on 230 buildings (residential and commercial)
2 x lIconic big dish PV concentrators on sewage treatments work (about
500kWp)

In addition, 1,000 Solar Hot water systems were installed, 1,000 home energy audits
were conducted and 400 smart meter trial were installed.
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5. Central Victoria (0.5 MWp capacities):

300 homes program with 2kWp each
100 homes without intervention

100 homes with behaviour intervention
100 homes with retrofit

2 x 300kWp PV concentrator in parks

In addition, 700 Solar Hot water systems were installed, 100 building energy audits
were conducted and 1,200 smart meter trial were installed.

The locations of each solar city is shown in the map below.
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Dr. Mark Snow also shared with participants a website showing live and historical data of
a 42kWp system that was installed on the Quadrangle Building of UNSW
(http://www.energy.unsw.edu.au/NewslinfoLiveData.shtml ). The website is user-friendly
and interactive; making it an excellent tool not only to disseminate information but for
educational and capacity building purposes as well.
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LESSONS LEARNED/ KNOWLEDGE GAINED

It was observed that the 10" Technical Meeting of Task 10 was conducted in an efficient
manner. Due to the dynamic nature of the work, first time participants in this technical
expert meeting, many find it difficult to grasp and follow the presentations, reporting
progress updates, and findings of the activities by each delegated task. Since progress of
the activities was discussed in previous meetings, the overall concept and purpose of each
activity conducted was not discussed. However, it is appreciated that the discussions were
highly technical and of high values where most of the published reports and outputs could
be used as a reference and guide in expanding the solar PV applications in Malaysia.

Since the PV programme was still at its infancy stage in Malaysia, it is concluded that the
MBIPV can continue to learn and participate in the IEA PVPS activities (not only Task 10)
for lessons learned from other countries and not to repeat any mistakes experienced by
those countries. For a country like Malaysia, that just starting the national PV programme,
IEA PVPS works are very useful and it is also expected that information gained from the
meetings (of different Tasks of the IEA PVPS) can be disseminated widely among other
institutes or PV stakeholders locally.

Apart from the presentations and discussions of task assigned, it was observed that three
presentations were found useful, easy to understand and interesting. The presentations
mentioned above were papers presented from Korea, Singapore and of the Australian
Solar cities.

CULTURAL EXCHANGE PROGRAMME

In addition to the technical discussions, the purpose of having meeting situated in different
members’ countries is to allow the participants to appreciate the culture of the host country.
The opportunity also allows interested neighbouring country to participate as observer,
such as Singapore.

As such, Malaysia hosted an official dinner on 3" March 2008, held at Bon Ton Restaurant
which included a tour to traditional Malay houses. It is located about 500 meters from the
hotel where the meeting was conducted. The food served and the visit to the traditional
Malay houses reflected the true Malaysian heritage. Many participants enjoyed the unique
design and beauty of the houses which they have not seen before.

On 5™ March 2008, a field trip was also organised to Pulau Payar Marine Park to
appreciate Malaysia’s natural beauty and environment. The trip took about 1 % hours one-
way by boat where few small PV systems were also visited at the island.

The pictures of the 2-day meeting and other activities are shown in the photo gallery as per
Annex.




Malaysia Energy Centre

CONCLUSIONS

In general, the meeting was well prepared and was organised efficiently by the host
country. The 2-day agenda was covered entirely within the specified period and met its
objectives in meeting the key deliverables. From verbal feedback received from most of the
participating delegates, it was concluded that the venue and location of the meeting was
very suitable and regarded to be very conducive for the meeting. The participants could
also enjoy the nice scenery and sunny weather of Langkawi Island.

The expected results and potential outputs from participating in the meeting as observers
were as follows:

Understand the overall objectives and activities of Task 10 of IEA PVPS.
Understand the overall development and progress of photovoltaic especially in
Korea and Singapore through the country presentations.

Understand the development of Solar Cities in Australia and its progress
through the presentation.

Establish links with key government bodies/agencies/associations and ministries
involved in developing South Korea’s Sunshine Policy.

Identify suitable agencies and key government officials/contacts for exchange of
information in current works.

Build network among Task 10 member countries.
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ANNEXES - PHOTO GALLERY
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