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Introduction

This milestone report is prepared by Component 4 of the Malaysia Building Integrated
Photovoltaic (MBIPV) Project to report to the National Project Leader and other higher
authorities involved in the MBIPV Project. The report will cover mission findings,
recommendations and lessons learned from the PV Business and Technology Mission to
Shenzhen, China in conjunction with Photovoltaic Technology Show 2008 from 15" to
18™ January 2008.

Background

The PV Business and Technology Mission to Shenzhen, China was part of MBIPV
project Component 4 activity of BIPV industry development and technology localization
programme to facilitate development of local PV industry. The mission was organised in
conjunction with the Photovoltaic Technology Show 2008 from 15th to 18th January
2008 at Shenzhen, China.

The mission was intended to provide exposure and opportunity for local companies and
stakeholders to understand the industry and enhance their knowledge on global
development in PV technology and industry for their possible participation in the relevant
components of the industry value chain. It aimed to leverage on the Photovoltaic
Technology Show 2008 where the world's leading PV companies exhibited and
showcased their products and latest technologies. It was also expected to create
opportunities for local companies to network with global PV players present at the

exhibition and attend some of the conferences organised during the event.

Additionally, the mission aimed to gather current facts and information on the latest PV
market and technology status, and future business outlook. This information would also
help MBIPV project to better understand the latest status of PV market developments,
including new government policies and PV programmes successfully implemented by

other countries in the world.

Furthermore, the mission was expected to facilitate communication between local and
international companies and help us to understand their business requirements and
interests. This information can support the planning of future industry development

programmes and collaboration activities for local companies and stakeholders.



Overview of Photovoltaic Technology Show 2008

The Photovoltaic Technology Show 2008 Asia was an international PV event combining
an exhibition and relevant conferences organised by Solar Verlag, publisher of PHOTON
International magazines. The event comprised an exhibition by 76 PV companies and 4
conferences on Solar Silicon, PV Production Equipment, PV Investors and PV Glass. It

was expected to one of the biggest PV events to be organised in 2008 in Asia.

This year's event attracted about 20,000 participants from all over Asia as well as

Europe.

PV Exhibition Conference

The exhibition attracted a total of 76 PV companies exhibiting their products at the event.
The exhibitors were manufacturers for solar silicon, ingots, wafers, cells, solar modules

and other manufacturing equipment producers / suppliers.

A total of 4 PV Conferences were held during the event as follows:

1. 5th Solar Silicon Conference
Highlighted the global scenarios and development of solar silicon production
and future expansion plan.

2. 2nd PV Production Equipment Conference
Informed on the latest state of PV production technology in the world.

3. 2nd PV Investors Conference
Presented investment opportunities in PV sectors. It included presentations
by public listed solar energy companies on their development and future

plans.



4. 1st PV Glass Conference
Discussed issues on solar industry’s procurement of high-quality glass and

securing it for long term production.

Mission Objective

The main objectives of the mission were as follows:
Gather information on the latest PV market, technology and industry
development activities.
Expose participants to the latest technology in manufacturing and
development in the PV industry and products.
Identify new business opportunities and sources of technology and products
in the PV industry.
Explore and facilitate matchmaking and technical collaborations between
local and international PV companies.

Facilitate planning and execution of the Malaysia PV policy and incentives.

Mission Delegation

MBIPV Delegates
As part of the local stakeholder capacity building and PV industry development activities,
MBIPV sent two project members to organise and facilitate the mission. Following were

the team members who have participated in the mission and their role:

No | Name Role
1 | Ir. G Lalchand (Lead) - Assess PV policies and government initiatives;
Technical Advisor - Facilitate communication and relationship building

between local and international PV companies;
Build new network and relationship on stakeholder; and

Attend the 5 Solar Silicon Conference.

2 | Mohd Nazri Mat Nawi - Assess future trend of PV market and industry potential;
Senior Officer - Capacity and relationship building with international
companies and local stakeholders; and

Attend the 2" PV Investors Conference.




Industry Delegates

As the event was to facilitate PV industry development in Malaysia, MBIPV had invited
local stakeholders/companies to participate in the mission. Potential candidates for the
mission included local PV companies, potential PV manufacturers, investors and

government industry development agencies.

As incentive for the stakeholder participation, MBIPV provided financial support of
RM1,000 per participant per organisation to the interested parties. The incentive was to
encourage the companies to participate in the event. The financial support was
reimbursed to the participants once the mission was completed. The companies were
required to submit their feedback from their participation, which indicated the outcome

and gains from the mission.

The following companies who participated in the mission.
Sunway Construction — System integrator / manufacturer
PJ Indah Sdn. Bhd. — System integrator
Intelligent Power System Sdn. Bhd. — System integrator
IBC Solar Teknik Sdn. Bhd. — System integrator
Erapoly Sdn. Bhd — potential manufacturer of PV component

ACEI System Sdn. Bhd. — potential system integrator

Group Photo
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Meetings and Activities

During the mission, the delegates attended the technology exhibition and PV

conferences organised as scheduled by the organiser. Four conferences were organised

during the event, of which MBIPV team members attend two of the conferences namely:
1. 5th Solar Silicon Conference — attended by Ir. Lalchand

2. 2nd Investor Conference — attended by Mohd Nazri

Further to the conferences, the delegates were involved in business meetings, technical
discussions, exhibition and possible matchmaking discussions and meetings between

local and international companies.

Mission Deliverables

The results and potential outputs from this mission are as follows:
Report on the latest trends of PV market, technology and industry development.
Analysis of the market potential and challenges in the PV industry development.
Identification of potential matchmaking partners and institutions for future

collaboration activities for local companies.

Mission Schedule
Day 1: 14th January 2008 (Monday)

7.15 am Depart from KLIA
10.30 pm Arrive at Shenzhen International Airport
2.00 pm Check in Hotel

Day 2: 15th January 2008 (Tuesday)

8.30 am Depart from hotel to conference & exhibition
9.00 am —5.00 pm  5th Solar Silicon Conference & PV exhibition
6.00 pm Back to hotel

8.00 pm Debriefing (Day 1)

Day 3: 16th January 2008 (Wednesday)

8.30 am Depart from hotel to exhibition

9.00 am —5.00 pm  Group tour to PV exhibition and technology discussion
6.00 pm Back to hotel

8.00 pm Debriefing (Day 2)



Day 4: 17th January 2008 (Thursday)

8.30 am Depart from hotel to conference

9.00 am —5.00 pm  2nd PV Investors Conference & PV exhibition
6.00 pm Back to hotel

8.00 pm Debriefing (Day 3)

Day 5: 18th January 2008 (Friday)

8.30 am Depart from hotel to exhibition

9.00 am —5.00 pm  Group tour to PV exhibition and technology discussion
6.00 pm Back to hotel

8.00 pm Debriefing (Day 4)

Day 6: 19th January 2008 (Saturday)

9.00 am Check out from hotel and depart to airport
11.30 am Depart from Shenzhen International airport to KLIA
2.35 pm Arrive at KLIA

Report / Findings

Companies Feedback and Participation

Sunway Construction

0 Interest: Sourcing for modules, cells & maybe wafers for their future

development project and potential “silicon waste recycling”.

o0 Feedback: met ReneSolar, CSI & Swiss Wafer (arranged by MBIPV).
Meeting outcome were good with prospects for potential partnerships.

PJ Indah

o0 Interest: Sourcing for production equipment and manufacturing

processes.

o0 Feedback: Overall exhibition was good. Outcome met expectations.

0 Interest: Sourcing for modules and PV components, also seeking new

market info and technology update.

0o Feedback: Exhibition was acceptable; some module and component
suppliers were available. Gathered latest information on market and

technology.



IBC Solar Teknik

o0 Interest: Looking for Solar module supplier and checking the quality of
China made modules.

o0 Feedback: Exhibition was less interesting as not many module suppliers
were around but networking was good. Will participate in Shanghai
mission.

Erapoly
0 Interest: Seeking new idea/information to enter PV business.

0 Feedback: Exhibition is an eye opener. Benefited from the networking
with local companies and input from international players (exhibition).

ACEI System
o0 Interest: Looking for new business opportunity in PV business.

0 Feedback: Exhibition was an eye opener and to gather information.
Benefited from networking and discussions.

Discussion at exhibition Industry delegation meeting with CSI

Exhibition

The Photon Technology Show 2008 exhibition was focused on equipment manufacturing
and upper value chain of the PV industry. In total, 78 companies had participated in the
exhibition. Most of the companies were involve in the manufacturing of PV equipment
such as ingot puller, wafer sawing, glass manufacture, silicon equipment and thin film
module manufacturing equipment. However, there were some module and wafer

manufacturers had also set up their booth during the event.

The overall feedback received from the delegates indicated that the exhibition was

acceptable however, it could have been better if more companies from module and cell



manufacturer were present. The exhibition was satisfactory and most of the delegate
accepted it as capacity building and eye opener.

Booth by Vector Discussion at booth
Exhibition area Company presentation areas
Wafers Solar slab

Ingot Puller Wafer manufacturing equipment



Conference outcome

Silicon Conference

High investment (US$ 250 to 300 million) generates high turnover (of the order of
US$ 500 million per annum), & high profit margin (of 20% to 30%).

Investors require Technology Provider support from “Day 0”.
In China:

0 Investments of up to Euro 100 million require only State Government
processing with a process time of about 3 to 6 months,

0 Investments of over Euro 100 million require Federal Government
processing

o Silicon producers need to link up with Chinese Design Institutes to
provide R & D support.

o There is a possible deficiency of experienced engineers to man the
production facilities.

Technology Providers are fully booked for the next 2 years (high demand).

There is limitation of manufacturing equipment capacity to meet the anticipated
demand from producers in China. Siemens indicated that 60% of their Reactors
production volume of 400 units over the next 2 years is booked for China.

Silicon Supply — Producers’ presentations

Presentations were made by the following:
Asia Silicon Technology, Hong Kong — Hunter Jiang,
Nitol Solar, Russia — Dmitry Kotenko,
Sichuan Emei, China — Yuncheng Hu (no handouts)
Sichuan Xinguang, China — Shaozhang Chen,
Sanjing Silicon, China — Zhixiong Zheng (no handouts),
LDK, China — Nick Sarno (no handouts),
Dalu Industry, China — Houping Lu (In Mandarin),
Trina, China — Jifan Gao
ReneSola, China — Binghua Huang,
Asia Silicon (Qinghai), China — Tihu Wang,
Shunda, China - Baosheng Chen (no handouts),
CSG, China — Peng Zhang (no handouts),

Silicon Supply — Engineering and Equipment Supplier s
Presentations by Engineering and manufacturing equipment suppliers were given by:
GT Solar, USA — Adrian Servini,



Fluor USA — Ramorthy CHndrasekhar,
Chengda Engineering, China — Xiayu Liu (no handouts),

PHOTON tracks silicon production to assess success as regards the projected
output capacity announcements.

Situation in China is very dynamic (extreme output capacity projections).

Many new entrants starting with small capacity plant, (500 T/a to about 5,500 T/a
initially), with capacity projected to be ramped up to as high as 15,000 T/a by
2010. This rate puts quality in question.

Higher output plant can have lower production price (of the order of US$ 30 to
US$ 50 per kg) when in full production.

Energy efficiency for silicon production is a concern, with producers quoting
varying figures of kWh per kg.

Small sized plant would require more skilled and experienced engineers
(currently in short supply will affect the operation of new entrants’ plants).

Current China concerns:
There are 2 main energy related concerns for manufacturing in China:
o Energy efficiency for energy intensive industries,
o Promoting clean energy & environment.

Construction of plant in China is fast-paced, but may still not guarantee projected
output as scheduled.

The number of silicon producers will most likely undergo consolidation and
“failures”. Only large, strong manufacturers may remain by about 2015.

In addition to silicon, PV glass production capacity may also be a possible
constraint.

The need for experienced engineers for safe operation and quality control is a
critical constraint. This could accelerate early consolidation.

Consensus - only about 15 to 20 large producers with output capacities in the
range of 50,000 T/a to 60,000 T/a each may be around by 2015.

Cost of production has fallen but the selling price has not and may remain high.

With high demand growth (with the FIT incentives etc.), and soon having grid
parity, the production cost savings may not pass down to the end buyers.

Investor Conference

Present investment opportunities in PV sectors include presentation by public
listed PV companies & emerging market.

Top Asian PV Players - companies presentation
0 Suntech, LDK, Yingli, Motech, E-Ton, CSI & China Sunergy



Asian IPO experience — presentation by research/investment companies
o Citigroup, Credit Suisse, Merill Lynch, Esplanade Capital
Emerging Asian PV Market — insider views
o0 Energy Research Institute — China market
0 ORSB (system integrator) — India PV status and new opportunities
Panel Discussion — Led by Photon International
IPO experience — China companies
Lack of track record — noncompliance
Save money — lower cost of production

Tax avoidance

O O O o

Growth opportunity for IPO — thin film challenging because of technology
maturity — most financed by customers

o IPOin local stock first, then in US

Assessment of Chinese PV companies
0 Assess on management, finance, positioning and valuation
0 Chinese companies/stock penalized more, rewarded less
0 Issues — consistency, transparency and integrity

Emerging market - China

o China govt policy — no new market as demand increases, price increase —
should be price reduction.

o No market in China unless price reduces.
0 Target — 2010 (500MWp), 2020 1.8GWp, will change if price reduces.
Emerging market — India
0 No subsidy, niche off-grid market,
New policy (2008) by Ministry of RE
Grid-connect market — Solar farms
Feed in subsidy for IMW-5MW, USD 38-40 cent (10 yrs)
5MW max for 1 developer, 10 MW per state, 50MW (2008)

0 Issues — specific technical requirement on module specification.

o O O o

Conference “take home”

o Cost reduction is significant

0 Integration in production - companies strategy for sustainability

o Financial support and requirement for companies

0o Complex situation 2008 onward — new market and supply dynamics.
Other information:

0 Sarawak Sand — used for glass manufacturing, but not pure enough for
PV



o China fast moving - why?

Individuals or companies can have one—on—one sessions with
university professors on specific subjects, at a cost.

Financial Report

The total estimate for MBIPV project cost was RM13,173.00. The details are as follows:

No ITEM Unit Cost Unit Sub-Total

(RM) (RM)

1 | Return Airfare & Tax (KLIA — Shenzhen by Airasia) 4,920.00
Accommodation (for 2 person, 5 days)
[Travel agent — lump sum]

2 Subsistence allowance (at RM200 per day, for 6 [ 1,200.00 2 2,400.00
days)

3 Logistic and local travels 450.00

4 | Financial support for industry stakeholder 1,000.00 8 8,000.00

RM 1,000 per person per organisation
(maximum to 8 delegates)

5 Conference fee

1. 5" Solar Silicon Conference (EUR640/pax) 3,168 1 3,168.00
2. 2" Investors Conference (EUR480/pax) 2,235 1 2,235.00
Total 13,173.00

The above expenses were proposed to be utilised under the Component 4 of GEF fund
(BL74500).

Deliverable and Impact

The mission has met its objectives and has achieved most of the expected outcomes.
The conference was indeed beneficial to update the team and industry on the overall
scenario of the global PV outlook and future trends. However, the exhibition was a bit of
a let-down as not many companies had participated in the exhibition. Many of the
exhibitors were from equipment manufacturers and manufacturing component suppliers.
However, the local companies benefited from the overall networking and discussions

with the exhibitors and conference participants.

Following are some of the potential successes as outcomes of the mission:



1. ACEI System is seriously considering participating in the Malaysia PV market by
becoming a system integrator.

2. Erapoly will be looking into manufacturing a component of PV. The management
will look at their strengths and consider their option to manufacture one
component of a PV system. This is due to the huge world market of PV business.

3. More...

Follow up Action

The main follow up action after the mission is as follow:

1. Follow up on ACEI System interest to become a system integrator. Invite ACEI
for the grid-connected training.

2. Liaise and assist Erapoly to understand the PV business and potentially
manufacture PV component.

3. More ....

Conclusion

Based on the mission outcome and possible collaboration between the companies, it
can be concluded that the PV Business and Technology Mission was an eye opener
event for the local companies and has met its objectives. More significantly, the
companies have gained better understanding of the global PV market and the
technological development in the industry. This activity would definitely help the

companies to plan for their future activities and strategy.
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Photo Gallery

Pv Business And Technology Mission To Shenzhen, Chi na
14th To 18th January 2008

Silicon Ingot Wafer

Conference panel Discussion with delegate

Mission delegates Investor conference



Exhibition hall Presentation corner

Mission delegates — eating together Investor conference



