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Introduction

This milestone report is under activity 1.1 Integrated Information & Awareness Building
Programs on BIPV. This activity was participated by Chen Wei-nee from Component 1
and supported by Daniel Ruoss of Component 4. As part of exchange of information
with country members from OECD countries, Component 1 participated in activities
from the International Energy Agency (IEA) Photovoltaic Power Systems (PVPS) Task
1 in both Germany and Austria from 6" — 12" September 2006. From 13-14"
September 2006, Component 1 proceeded to a BIPV technical visit to Switzerland, as

mentioned, with support from Component 4.

Background
In conjunction with the 21 EU PVSEC, IEA PVPS Task 1 has also planned for a

workshop for the stakeholders to meet at Dresden, Germany on the 8" September
2006. Malaysia has been invited for country presentation in both the IEA PVPS Task 1

Meeting and workshop at Dresden and Vienna respectively.

MBIPV’s involvements in both ACE RE-SSN and IEA PVPS activities are important as
both provide platform for information and knowledge exchange at ASEAN and
international levels. Malaysia’s status with IEA PVPS at this present moment is only as
an observer. The final leg of the journey covered Switzerland for 2 days with visits to

renowned showcase BIPV sites and factories.
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Date Morning Afternoon
6™ Sept Arrive Dresden Attended PV Industry Forum at
Wednesday 21 EU PVSEC
7" Sept Visit 21* EU PVSEC Technical tour — SolarWorld
Thursday At Freiberg
8™ Sept Discussion with Greg Watt & IEA PVPS T1 Stakeholders
Friday Paul Cowley of IEA PVPS Task | Workshop Presentation at Messe
1 Dresden
9™ Sept Travel by train (Dresden — Vienna) for Task 1 Meeting
Saturday
11" Sept Task 1 Meeting (Day 1) Trends report: Issues arising
Monday Any matters arising from from 2006 report (including
previous Task 1 and ExCo any feedback from the
meetings Dresden workshop)
NSRs — issues arising from Country presentations
2005 reports
PVPower newsletter — issues
24,25 & 26
12" Sept Task 1 Meeting (Day 2) Country presentations/Any
Tuesday Any matters arising from other business
Monday'’s discussions Technical tour through
The website — current state Arsenal Research
of affairs and plans for laboratories.
moving forward Close of meeting
Plans for next Task 1
meetings
Task 1 organized workshops
— reports, plans & progress
13" Sept Travel from Vienna to Zurich 1 to 5pm visit to 4 BIPV
Wednesday installation
14™ Sept Visited Sputnik (inverter Visited 3-S (module manufacturer
Thursday manufacturer) - company and equipment manufacturer for
presentation and visit production | the PV industry)
facility
15" Sept Travel from Zurich to Kuala Lumpur
Friday

Objective of this activity

The objective of this activity is to disseminate information regarding status of MBIPV

Project at international level to members of IEA PVPVS Task 1. The members are

largely from OECD countries with a common vision of implementing photovoltaic

applications in their countries. Task 1 of IEA PVPS is involved in the exchange and

dissemination of information on photovoltaic power systems. Besides giving progress

update to IEA PVPS, the other objective of this activity is to disseminate information

on what was observed during the trip here to the MBIPV team.
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3" PV Industry Forum

21% European Photovoltaic Solar Energy Conference and Exhibition

Wednesday afternoon, 6™ September 2006

Observations:

The key issues were:

1)

2)

3)

Issue of silicon shortage. According Mr. W. Hoffman of Schott Solar, by 2008,
supply of PV will ease due to:
i. More plants being currently set up for producing silicon which
should be operational by year 2008
ii.  Maturing of thin film technology and readiness for mass production.
ii. Improve in efficiency of energy yield in crystalline technology,
inclusive of reduction of wafer thickness.
Status of worldwide market for PV. While European market continues to
flourish due to introduction of feed-in tariff in various European countries (e.g.
Italy, Spain, Czech Republic), Germany hopes to maintain status quo. The
country of intense speculation is China. While manufacturing of PV is on the
rise in China, the PV is only meant for export and not for domestic market. As
for the Japanese market, PV electricity is still high (twice conventional
electricity), therefore the need to subsidize PV market. 90% of PV installed in
Japan is from the residential sector.
When will the price of PV finally come down? This question was addressed by
Mr. Hartley, the price will only come down when supply exceeds demand,

which seems probable only in year 2008.

A summary of the forum by Mr. Hoffman of Schott Solar:

Best practice strategies should be distributed globally. There is no need to re-
invent and waste time for new strategies, tried and tested practices such as
feed-in tariff needs to be in place for countries serious in PV renewable energy.
A need to reach grid-parity before PV becomes a meaningful source of energy
Grid-connected PV systems will continue to lead the world in PV growth.
Applicability of Moore’s Law in PV efficiency. Hoffman predicted at least

another 30 years of improvement in crystalline technology.
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21 European Photovoltaic Solar Energy Conference and
Exhibition
Thursday morning, 7" September 2006
Observation
The 21* EU PVSEC showed the advancement of technologies which saw a full range
of automation including the use of robots to complete the entire process of PV module
assembly from the start to the end process. This includes automatic fluxing, combined
tabbing and stringing process to lamination, framing, flashing and categorising of final
PV module.

Besides advancement in technology, among some interesting PV technology is
organic solar cells which removes the reliance on silicon for PV module production.
Other interesting solar cells are ones with unique spiderweb design which is supposed
to optimize the current flow to the cell's back and reduces metallization coverage in

the front. Other cells on displayed included 11I-V cells by Emcore Corp.

One of the booths visited was Luvata who was exhibiting different ribbons for the solar
cells. It is interesting to note that Luvata also has Malaysia presence, Luvata Malaysia
Sdn Bhd which is the leading international supplier of solutions, services, components

and materials in a variety of metals for manufacturing and construction.

From left : BP Solar and Team Teknik (automation line) booths

» el - it

From left : GP Solar, Ersol Solar Energy (solar cells) and SMC Electronics
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SolarWorld Technical Tour
Frieberg, Germany
Thursday afternoon, 7" September 2006

Programme
As part of the 21* EU PVSEC program, SolarWorld AG provided free technical tour to

some of the subsidiaries. SolarWorld AG has the following subsidiaries:

1. Joint Solar Silicon GMBH & Co. KG — which produces solar silicon
DeutscheSolar AG - wafer manufacturing from silicon
Deutsche Cell GMBH - production of solar cells (from wafer)

SolarFactory GMBH - making the finished good, the solar modules

a > WD

SolarMaterial — recycling rejected products (silicon, wafer, cells, modules)
from the other 4 subsidiary factories.

The technical tour covered DeutscheSolar AG, Deutsche Cell GMBH and
SolarFactory GMBH. Incidentally, Deutschesolar AG claimed to be the world’s largest
producer of solar wafer. The grand finale is a visit to SolarParc Rotvorwerk, a field
containing 560kWp of Monocrystalline modules installed with tracking Suntrac

systems. The SolarParc was commissioned in November 2005.

Silicon is melted in an ingot mould for 24 hrs. Briefing by tour guide
Crystallization takes another 24 hrs.

Panoramic view of SolarParc Rotvorwerk, 560kWp PV installed with the tracking Suntrac
systems
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Discussion with IEA PVPS Task 1 Operating Agent

Dresden, Germany

Friday morning, 8" September 2006

Programme
The morning was spent in discussion with Mr. Greg Watt, operating agent of IEA

PVPS Task 1 and Paul Cowley, editor for PVPower newsletter. The discussions
covered preparation for the afternoon country presentation organized by IEA PVPS
Task 1 for their stakeholders. The objective of the meeting is for Task 1 to discuss
latest Trends report with their stakeholders. Mr. Watt shared on challenges in
managing the different IEA country members and their commitment (and lack of) in the

preparation of Trends report.

During the discussion, the possibility of hosting the IEA PVPS financial workshop in
Kuala Lumpur, Malaysia in the year 2007 was raised. The offer sounded attractive in
particular when 2007 is the Visit Malaysia year, in conjunction with Malaysia’s 50"

Merdeka celebration.

On the invitation to host the 2008 IEA PVPS Exco Meeting in Kuala Lumpur, in an
earlier discussion with IEA PVPS Chairman, Dr Stefan Nowak (after 3 PV Industry
Forum) brought about the issue of the status of Malaysia in IEA PVPS. Mr Greg Watt
remarked that a country is welcome to maintain as observer status for 2 task meetings
and after that, the country should decide if it wishes to be a member. The annual fee is

7,500 per year and IEA PVPS being task-shared, means the membership allows the

country to participate in any number of tasks under the IEA PVPS umbrella.

Remarks

Just as ACE RE-SSN has been an important platform for ASEAN collaborative efforts
in addressing RE issues in the region, involvement in IEA PVPS will give Malaysia an
opportunity to leverage on IEA PVPS’ international networking and PV knowledge

base.



MBIPV Project : Milestone Report Page 10 of 17

IEA PVPS Task 1 Workshop with Stakeholders
Friday afternoon, 8" September 2006

Observation

The latest Trends report was viewed as the most important report (as far as Germany
is concerned) ever generated by IEA PVPS Task 1. This is because, for the first time
in PV history, Germany emerged as the country with the highest installed PV capacity
in the country (as at end of year 2005). The issue in contention is the integrity of
Germany’s report in the total installed PV capacity. Photon International (PIl) has
carried out survey in the same subject matter and indicated the findings by Pl was
“32% more than those reported by BSW”. EPIA was also adamant that the reported
figures for Germany was understated and by now, the industries’ contribution towards

PV growth should be recognized in the report.

Another issue brought up by Eleni of EPIA concerns EU being “energy autonomy”.
Currently, most EU feed-in schemes for PV are not retained in the EU. Because of the
aggressive pricing strategy of PV from (primarily) Japan, the funds are flowed out of
EU to them. For this reason, EPIA stressed the importance that the PV systems

installed in the EU should be of EU origin.

After the meeting, there were several interested parties who came and find out more
about opportunities investing in Malaysia (from PV perspective). Among them included
Ms Jennifer Andrews Burke of Impala Asset Management, Phonix SonnenStrom AG,
Japanese counterparts from Yoshino Consultant and Hitachi Ltd. All wanted to know if
Malaysia has any attractive feed-in tariff for PV electricity. It is perceived that feed-in
tariff from the utility is one of the key drivers for a successful initial PV market

penetration.

Presentation by Wei-nee, M'sia IEA PVPS Task 1 Workshop with Stakeholders
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IEA PVPS Task 1 Meeting, Day 1
Monday, 11" September 2006

Programme
The meeting was attended by the following country representatives:
1. Castello Salvatore, Italy 9. Paul Cowley, Australia
2. Fritjof Salvesen, Norway 10. Peter Ahm, Denmark
3. Greg Watt, Australia 11. Pius Husser, Switzerland
4. Hubert Fechner, Austria 12. Roland Bruendlinger, Austria
5. lzumi Kaizuka, Japan 13. Susannah Pedigo, USA
6. Job Swens, Netherland 14. UIf Malur, Sweden
7. Josef Ayoub, Canada 15. Wei-nee Chen, Malaysia
8. Osamu Ikki, Japan 16. Yona Siderer, Israel

Key items in the agenda included the following:

1. National Survey Report (NSR)

Greg shared the data integrity of NSR he received from each country. Greg also
defined the 2 models task work with:

Task-shared programme — share out the task (every member of the task)

Task-cost programme — share out the cost

2. Website issue
Lesson learnt — outsourcing does not work all the time, if possible, within ability,

maintain website in-house.

3. Key Country presentations

Japan

Japanese pricing for PV module is very competitive. For most European countries
having attractive incentives for deploying PV, Japan ends up being the major supplier
and the result is net outflow of funds from Europe to Japan. It is also noteworthy that
for Japan, even though the residential subsidy ended in October 2005, the total
installed PV capacity in 2005 (300MW) is still higher than 2004 (225MW). Non-
subsidized PV installation in 2005 was 40% of the total.
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USA

Presented the President’'s Solar America Initiative (SAIl) in which the President has
proposed a 78% budget increase to US$149 for solar research and development
budget. At state level, there is the California Solar Initiative (CSI) by the California
Public Utilities Commission. It is by far, the largest solar power programme in the
country, budget is US$3.2 billion over a period of 11 years (commencing 2005) and

targeting a million solar installations for the entire duration.

Malaysia
Wei-nee presented progress report on MBIPV Project from March — August 2006. At

the end of the presentation, MBIPV Project gave recognition to IEA PVPS for their
invaluable information which became terms of reference and foundation for the
country’'s solar photovoltaic project. IEA PVPS reciprocated the appreciation and

hoped Malaysia will become a member of IEA PVPS soon.

After the presentation, there were a few enquiries on the project. Japan wanted to
know if feed-in tariff is available in Malaysia, and from Netherlands, the proportion of
budget that goes into capital incentives for the PV installations. Canada wanted to
know the proportion of the total budget that goes with Component 1. US made a
comment that Malaysia has a close resemblance to US in terms of communications

strategy, barrier identifications and others.

4. Future workshops
Financial workshop : The workshop will be held at Zurich, Switzerland on
14" November 2006.
Next Task 1 meeting will be June 2007 in Mexico. The meeting after could
be in Japan, in conjunction with their 17" PVSEC at Fukuoka in December
2007. If that does not materialize, then it will be in February 2008, city &

country to be confirmed.

Brochures for MBIPV Project were distributed to all Task 1 members.
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IEA PVPS Task 1 Meeting, Day 2

Vienna, Austria
Tuesday, 12" September 2006

Programme
The 2™ day’s programme started off with :

1. Paul Cowley’s presentation on PVPower newsletter.

2. Continuation of presentation by different countries. Key points on each country are
recorded.

Austria

Key point is on Renewable Energy Source (RES) Electricity Policy framework

Australia
There are 3 main support programmes for PV:
1. Photovoltaic Rebate Programme (PVRP) - predominately residential /
community grid-connect
2. Renewables Remote Power Generation Programme (RRPGP) - Off-grid, fossil-
fuel replacement

3. Solar Cities - large-scale, urban, retrofit

Italy
Italy has feed-in tariff launched in September 2005 with amazing demand.

Israel

So far, total PV capacity is 22.5kWp. Lobbied for workshop to be carried out in Israel.

Norway
Introduces the success story of Renewable Energy Corporation ASA (REC) and went

through briefing of each subsidiaries and their claims.

Sweden

The subsidy from government amounts to 150MSEK (ending year 2008) and so far,
60 % of budget claimed during first twelve months. The support seems to be working
as the market is growing and more companies are getting involved. There is a drastic

increase in market size.
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Switzerland
Feed-in tariff is still under discussion by parliament. R & D is doing very well. Industry
is booming, estimated turnover in year 2005 is 200M . PV production is purely for

European and not domestic market.

3. Technical Tour Around Arsenal Research
The programme finished with a tour around Arsenal Research testing facilities. The
testing facilities cover PV module, inverters, solar thermal collectors and non-solar

products which require similar testing conditions.

Meeting in progress

Technical Tour of Arsenal Research (roof

top) Empty mounting test structure

Test for Solar PV modules

Test for Solar Thermal Collectors
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Visit to showcase BIPV Sites
Wednesday, 13" September 2006

Programme
Daniel Ruoss (Component 4) arranged for visits to the following BIPV sites:

Technopark building (BIPV roof)

Swissmill (BIPV roof & facade)

Migros Limmatplatz (BIPV semi transparent glass roof)

Zurich train station (BIPV roof)
The visit to these BIPV sites showcased how PVs are aesthetically integrated as part
of the buildings’ envelopes and the different applications of PV (facade, integrated &

retrofitted) PV roofs, semi-transparent glass).

A visit to Mr. Robert Kroni, CEO of Edisun Power AG, at Technopark building was also
arranged in the same afternoon. Mr. Kroni had recently appeared in the Photon
International Magazine (September 2006 issue) concerning the BP Solar's faulty
juncture box. After the visit to Mr. Kroni, Daniel Ruoss showed the entire BIPV system

for Technopark.

With Robert Kroni, Edisun Power AG Train station at Zurich with 50kWp on rooftop

Swissmill with 24kWp on facade, 25kWp on Migros Limmatplatz, 30kWp semi transparent
rooftop. glass solar integrated roof
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Visit to Sputnik Engineering & 3S

Bier & Lyss, Switzerland
Thursday, 14™ September 2006

Programme
On the 2™ day in Zurich, Daniel Ruoss has arranged for 2 factory visits. In the

morning, the visit was to Sputnik Engineering AG at Bier, and in the afternoon, to 3S
Swiss Solar Systems AG at Lyss. The purpose of the visit was to gain exposure to PV

and inverter manufacturing processes.

Sputnik Engineering AG

Company was incorporated on 18" March 1991 with around 75 staff. Core business is
manufacturing grid-connected inverters (string & central) and it claims to be the
leading central inverter manufacturer of its kind in EU. Currently it has 2 branch sales
offices, in Germany & Spain. Upon arrival, Mr. Mirco Guillem, Technical Sales
Supporter gave a briefing on company background and the range of products and
services provided by Sputnik Engineering AG. After the briefing, Mr. Andreas
Fankhauser, International Sales Manager took over and gave a guided tour around

the factory.

3S Swiss Solar Systems AG -

In the afternoon, a visit to 3S Swiss Solar Systems AG was made. The factory is
located at Lyss. Upon arrival, we were given a guided tour by Mr. Christian Renken,
Head of PV Department. The company has 2 core businesses. It produces production
lines e.g. laminating line as well as assembling and manufacturing PV laminates
without frames.

MBIPV brochures were distributed to both companies.

Sputnik : Daniel discussing with Andreas & 3S : Christian exp|aining to Daniel the
Mirco regarding testing processes. automation process
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Conclusion

The trip to Europe covered a wide spectrum of solar photovoltaic activities. These
activities include exposure to photovoltaic manufacturing (from ingots to assembling of
PV modules), inverter manufacturing, testing facilities for PV and inverter, solar PV
plant, the world’s largest PV expo and conference, visits to showcase BIPV sites,
participation in international PV platform for exchange of knowledge in technology and

industry trends and establishing network with more than 10 countries.

The experiences and knowledge gained has been translated in this report and a
presentation has been made on Friday, 22" September 2006 to the MBIPV team. The
trip has been most successful and will be more effective if the recommendations are

carried out according.



