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Company/Organization Profiles
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Questionnaire

Renewable Energy (PV Technology)
Business and Applications Evaluation

China: September-October 1998—National Renewable Energy Laboratory (United States)
Company/Organization Profiles

Please answer as many of the following questions as possible regarding your company or organization.

Company Particulars
1. Name, address, and location of company and name of key managers, directors, or officers including

telephone and facsimile numbers and e-mail address.
2. When was the company established? Please provide approximate date.
3. What type of company? Please tell us, for example: state-owned, private-sector, or for-profit

company within an institution, or other type.
4. Size of company—annual level of sales (1992-1997). Total number of employees; forecast

percentage growth in sales for the next five years?

Company Products or Services
5. What is company's main business (photovoltaic modules or balance of systems manufacturer, system

integrator, distributor, etc.)
6. List products or services offered and any key PV technologies employed.
7. Identify any existing licensing agreements with international PV technology companies.

Markets Served
8. Identify geographic market regions that your company serves within China and the level of export

activity (key territories and the percentage of your annual sales that are exported).
9. Key market segment types served (percentage that goes to telecommunications segment, rural

electrification, or other, etc.)
10. Estimate company's percentage share of total available market in the market segments that your

company serves.

Key Barriers to Profitably Expanding Your Business
Please identify the main barriers that your business sees:
11. Financial resources, customer credit facilities, lack of customer awareness, absence of effective

distribution channels, component of system reliability, lack of advanced or competitive technology,
insufficient trained personnel or other reason. (List most important to your business.)

Partnership Objectives
12. Please indicate if your company or organization is partnering with a U.S. business or organization.
13. Is your company interested in partnering with a U.S. concern?
14. What type of technology, product, service or resource would your company be most interested in

accessing via a U.S. partner organization or firm?
15. Specify preferred type of business relationship (joint venture, licensing, investment, etc.)
16. In the event that such a relationship would require significant investment, please identify where your

company would find the financial resources to share in the investment.
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Previous Experience with U.S. Collaboration
17. Identify nature of any previous or ongoing collaborations with U.S. concerns in the area of PV

technology or business.

The Following Questions are for PV Module Manufacturers
18. What PV technology do you use? Single-crystal silicon, polycrystalline, amorphous silicon, or other?
19. What part of the module process does your company undertake? Wafer fabrication, cell processing,

module assembly?
20. How big are the modules that you typically produce in peak watts per module?
21. How many modules did your company produce last year (1997) in total peak watts?
22. What reliability testing do your modules undergo?
23. What is the longest time (in years) that you have had modules working continuously in the field?
24. What do you find the least reliable part of the systems that your modules are used in, for example, the

charge regulators, the batteries, the fluorescent-light ballasts or others? Please indicate.
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Company Profiles   

1 Company Name Alpha Solar Energy Power Company, Ltd.—Qinhuangdao, Hebei

2 When Established 1990

3 Type State joint venture (JV) with U.S. Alpha Solarco plus minor share owned by Hong Kong R&D company.

4 Size of Company Original investment ~ $4 million (U.S.). < 20 employees.

5 Main Business  PV concentrators.

6 Products Current scale of  Chinese PV markets does not suit concentrator technology.

7 Existing Licenses Inactive partnership with Alpha Solarco due to major funding difficulties.

8 Which Geographical Markets Served Demo concentrator array for Tibet—expressed interest in export markets.

9 Key Market Segments Served Could serve professional segment if technology ready and markets develop towards larger systems.

10 % Share of Segments Zero.

11 Main Barriers Outdated technology, lack of funds & technical assistance, no appreciation of concentrator strengths.

12 Current Relationship with U.S. Firm Inactive relationship with JV partner due to financial stress.

13 Interested in Partnering with U.S. Firm Not their main focus at present.

14 Technology, Product, or Service Sought Need to understand how best to market their current strengths.

15 Preferred Type of Relationship An active JV.

16 Where Can They Find Financing Funding currently being provided by state enterprise but coming to an end if no improvement.

17 Nature of Existing Relationship with U.S. Lapsed.

18 Which PV Technology is Used Alpha Solarco concentrator technology (X 400).

19 Which Part of the Module Process Import, Fresnel lenses and custom tape.

20 Size of Typical Modules 150-W concentrators plus small SHS with purchased flat-plate modules (8-12 W).

21 Output in 1997 Watts Peak ~ 15- kW demo unit for Tibet.

22 Reliability Testing Done In-house and demo unit on site.

23 How Long Have Modules Operated 3 years for on-site array.

24 Least Reliable System Component Batteries and electronics.
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Company Profiles (Continued)

1 Company Name Beijing General Research Institute for Non-Ferrous Metals—PV Group (Beijing).

2 When Established Began selling 1985.

3 Type State institution, mainly research.

4 Size of Company PV group very small (~ 15 people). Total sales ~ 20 kW, ~ 0.8 million RMB.

5 Main Business Research in PV crystalline and thin film. PV sales help cover salaries.

6 Products Small modules and SHSs.

7 Existing Licenses None.

8 Which Geographical Markets Served Northwestern provinces.

9 Key Market Segments Served SHS distributor—rural unelectrified homes.

10 % Share of Segments 5%.

11 Main Barriers Keeping volume low so as to avoid head-on competition with main industry players.

12 Current Relationship with U.S. Firm Valued adviser to U.S./NREL/DOE and to Chinese government and industry.

13 Interested in Partnering with U.S. Firm N/A.

14 Technology, Product, or Service Sought None.

15 Preferred Type of Relationship -

16 Where Can They Find Financing -

17 Nature of Existing Relationship with U.S. -

18 Which PV Technology is Used Single-crystal production and a-Si research scale.

19 Which Part of the Module Process Pullers to finished modules.

20 Size of Typical Modules 20 watt.

21 Output in 1997 Watts Peak 20 kW.

22 Reliability Testing Done In-house and related institutes.

23 How Long Have Modules Operated > 5 years.

24 Least Reliable System Component Electronics—BOS.
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Company Profiles (Continued)

1 Company Name Jike Energy New Technology Development Company of Beijing. Ministry of Electronic Industries—
Beijing.

2 When Established 1982

3 Type State owned.

4 Size of Company 200 kW per annum of system sales, 12 staff,  10  million RMB sales per annum depending on  contracts.

5 Main Business Professional systems sales and installation. Uses other suppliers' modules.

6 Products Telecommunications power systems, industrial power units, and some rural electrification.

7 Existing Licenses None.

8 Which Geographical Markets Served Tibet, and remainder of northwestern China and northeast China.

9 Key Market Segments Served Communications 50%, industrial 10%, rural electrification 40%.

10 % Share of Segments Professional, large-scale 60%, rural SHS 10%.

11 Main Barriers Major systems depend on state funding.

12 Current Relationship with U.S. Firm Customer for some modules.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Broaden systems capability, including grid interactive and hybrid.

15 Preferred Type of Relationship JV investment.

16 Where Can They Find Financing Not clear.

17 Nature of Existing Relationship with U.S. Participant in DOE/Inner Mongolia projects. Customer for U.S./German modules.

18 Which PV Technology is Used N/A. Not PV manufacturer.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Beijing New Building Materials Company, Ltd.—Beijing.

2 When Established 10 plus years ago.

3 Type State-owned—100–500 related companies.

4 Size of Company 600–800 million RMB (just the local units).

5 Main Business All aspects of building materials to complete factory-built homes.

6 Products Roof struts, windows, wall materials, doors, cladding materials, etc.

7 Existing Licenses None in PV area.

8 Which Geographical Markets Served Throughout all of China.

9 Key Market Segments Served Building industry.

10 % Share of Segments Unknown; however, probably dominant in chosen markets.

11 Main Barriers Wants to enter PV after studying it for 5 years.

12 Current Relationship with U.S. Firm Distributor for Solarex modules.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought PV technology.

15 Preferred Type of Relationship Some form of PV venture after sufficient market development.

16 Where Can They Find Financing Does not seem to be a problem.

17 Nature of Existing Relationship with U.S. Distribution and project development.

18 Which PV Technology is Used Has crystalline PV roof tiles on solar building.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Beijing Solar Energy Research Center—Beijing.

2 When Established Technical company established 1988.

3 Type State ownership—Beijing Municipality, research institute with some manufacturing.

4 Size of Company 250 staff, 200 million RMB/annum, produce 100,000 evacuated solar tubes per annum.

5 Main Business Producing and selling solar thermal products and efficient stoves. Developing PV production (crystalline).

6 Products Solar thermal collectors, efficient stoves.

7 Existing Licenses None.

8 Which Geographical Markets Served Throughout China.

9 Key Market Segments Served Solar thermal water heaters (institutions and homes), rural cook stoves.

10 % Share of Segments ~ 40% solar thermal, 15% stoves.

11 Main Barriers Market development and PV technology development.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Improved solar thermal efficiencies.

15 Preferred Type of Relationship Not known.

16 Where Can They Find Financing State resources.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used Single crystal in pilot-scale, front-end only.

19 Which Part of the Module Process Pilot cell processing.

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Gansu GNERI Solar Electric Power Company, Ltd.—Lanzhou, Gansu.

2 When Established 1990

3 Type Collective originally, now stock company (80% owned by ERI, 20% owned by workers).

4 Size of Company 36 people, 600 SHSs/annum, ~ 1.4  million RMB per annum.

5 Main Business Selling and assembling SHSs and some professional systems.

6 Products Small SHSs, communications power units.

7 Existing Licenses None.

8 Which Geographical Markets Served Gansu, Qinghai, and Inner Mongolia.

9 Key Market Segments Served SHS rural electrification, professional.

10 % Share of Segments 10% SHS, 5% professional.

11 Main Barriers Shortage of capital cost of money to them versus private sector.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Does not see any need.

14 Technology, Product, or Service Sought None.

15 Preferred Type of Relationship -

16 Where Can They Find Financing State agency.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used -

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Gansu PV Company, Ltd.—Lanzhou, Gansu.

2 When Established 1992

3 Type Private Chinese/U.S. partnership, majority Chinese (51%).

4 Size of Company 3-4,000 small SHSs/annum, ~ 5 million RMB per annum sales.

5 Main Business SHS sales and assembly.

6 Products Portable SHS with trade-up options to move to larger units.

7 Existing Licenses None.

8 Which Geographical Markets Served Gansu, Qinghai, and Inner Mongolia.

9 Key Market Segments Served Rural SHS.

10 % Share of Segments 20%.

11 Main Barriers Cost of modules.

12 Current Relationship with U.S. Firm Joint venture with Solar Electric Light Fund (SELF).

13 Interested in Partnering with U.S. Firm Not at present.

14 Technology, Product, or Service Sought -

15 Preferred Type of Relationship -

16 Where Can They Find Financing -

17 Nature of Existing Relationship with U.S. Participation in NREL/Inner Mongolia project, ongoing partnership with SELF.

18 Which PV Technology is Used N/A. Not a module manufacturer.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name H.K. Co. Scheme Enterprises Holdings Ltd.—Foshan, Guangdong.

2 When Established 1986

3 Type Private technology company with 1 H.K. shareholder, 7 from mainland. Operates under Foshan CST.

4 Size of Company 224 people in HQ location, 14 subsidiaries, ~ 100 million RMB.

5 Main Business Development, production, sales UPS, controllers and inverters.

6 Products Inverters 1 kVA-100 kVA, UPSs 1 kVA-200 kVA.

7 Existing Licenses None at present.

8 Which Geographical Markets Served Throughout China.

9 Key Market Segments Served Professional, telecommunications, and remote power.

10 % Share of Segments 15%-20%.

11 Main Barriers Slump in Chinese economy.

12 Current Relationship with U.S. Firm Ongoing with Santak.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Broaden product offering.

15 Preferred Type of Relationship Tech transfer, market development.

16 Where Can They Find Financing Existing shareholders.

17 Nature of Existing Relationship with U.S. Continuing mutually beneficial trading relationship.

18 Which PV Technology is Used N/A. Do not make or sell PV.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Inner Mongolia Huade New Technology Company—Hohhot, Inner Mongolia.

2 When Established 1993—commercial activity.

3 Type Part of Livestock Machinery Institute—state owned.

4 Size of Company 30 people, sales 2.5–5 million RMB/annum.

5 Main Business Village power PV, hybrids, and SHS.

6 Products 300–500-W wind generators, integrated wind-diesel battery systems, PV power units, and small SHS.

7 Existing Licenses Technology relationship with German company, none with U.S.

8 Which Geographical Markets Served Northwestern provinces, Inner Mongolia, and some islands.

9 Key Market Segments Served Remote village power, SHS.

10 % Share of Segments 15% village power, 10% SHS in general, and 50% of market in Inner Mongolia.

11 Main Barriers Seasonal income of local rural customers and reduced selling price of cashmere.

12 Current Relationship with U.S. Firm Distributor for U.S./German module supplier.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Improved electronics.

15 Preferred Type of Relationship Technology transfer

16 Where Can They Find Financing Limited funds in institute.

17 Nature of Existing Relationship with U.S. Distributor.

18 Which PV Technology is Used N/A. Do not manufacture PV modules.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component
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Company Profiles (Continued)

1 Company Name Ningbo Solar Electric Power Factory—Ningbo, Zhejiang.

2 When Established 1985

3 Type State-owned.

4 Size of Company 109 people, 23 million RMB.

5 Main Business Modules and some boxed electronics.

6 Products Crystalline silicon modules, charge regulators.

7 Existing Licenses None.

8 Which Geographical Markets Served Northwestern provinces—modest export of small modules to Middle East and Africa.

9 Key Market Segments Served Professional communications & navigation lights 20%, SHS 80%, & 300,000 solar hats exported to date.

10 % Share of Segments Claimed 40% share of markets served.

11 Main Barriers Purchasing power in the rural unelectrified regions.

12 Current Relationship with U.S. Firm None, but has bought Spire equipment.

13 Interested in Partnering with U.S. Firm Saw no advantage.

14 Technology, Product, or Service Sought None.

15 Preferred Type of Relationship N/A.

16 Where Can They Find Financing Local state agency.

17 Nature of Existing Relationship with U.S. N/A.

18 Which PV Technology is Used Crystalline silicon—Looking to add polysilicon front-end process to clear bottleneck.

19 Which Part of the Module Process Ingots, modules (entire process).

20 Size of Typical Modules ~ 18–22 watt biggest sellers—need more of their 2-inch cells than is typical to get required voltage.

21 Output in 1997 Watts Peak 580 kW in 1997—anticipate similar level this year.

22 Reliability Testing Done In-house plus significant product in field for ~ 8 years (18th Research Institute).

23 How Long Have Modules Operated 10 years.

24 Least Reliable System Component Small controllers.
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Company Profiles (Continued)

1 Company Name Qinhuangdao Hua-Mei Photovoltaic Electronic Company, Ltd.—Qinhuangdo.

2 When Established 1985

3 Type State-owned joint venture.

4 Size of Company 200 employees, 20 million RMB, 20%-30% increase per annum.

5 Main Business PV modules.

6 Products Crystalline modules and electronics.

7 Existing Licenses None.

8 Which Geographical Markets Served NW provinces in China, no exports to date.

9 Key Market Segments Served Professional 80%, SHS markets 20%.

10 % Share of Segments 30% share professional, 25% share SHS.

11 Main Barriers Cash flow—restricting exports.

12 Current Relationship with U.S. Firm None to date; however, several recent visits.

13 Interested in Partnering with U.S. Firm Very interested in partnering.

14 Technology, Product, or Service Sought Update PV technology, increase capacity, add added-value business.

15 Preferred Type of Relationship Joint venture.

16 Where Can They Find Financing They would contribute land, machinery. State agencies may match any invested funds.

17 Nature of Existing Relationship with U.S. None, but has bought Spire equipment in past.

18 Which PV Technology is Used Single crystal.

19 Which Part of the Module Process Ingots to modules—entire process.

20 Size of Typical Modules 10-40 watts.

21 Output in 1997 Watts Peak 300 kW.

22 Reliability Testing Done In-house.

23 How Long Have Modules Operated 8 years.

24 Least Reliable System Component Electronics.
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Company Profiles (Continued)

1 Company Name Qinghai Provincial New Energy Research Institute—Xining, Qinghai.

2 When Established 1992, first commercial company formed—institute in operation since 1983.

3 Type State-owned research institute.

4 Size of Company 34 people in commercial company excluding sales outlets; 10 million RMB sales last year (1997).

5 Main Business Complete range of systems including wind, solar thermal, and PV. Services include market conditioning.

6 Products SHSs, larger communications power units, satellite TV power systems for herdsmen, small wind (~ 300 W).

7 Existing Licenses None.

8 Which Geographical Markets Served Qinghai, Tibet, Gansu, and Sichuan.

9 Key Market Segments Served SHSs, small hybrids, and communications.

10 % Share of Segments Before 1995 had 100% of SHS market in Qinghai. Now said to have 45% of Qinghai SHS and 30% in China.

11 Main Barriers Lack of credit for sales to rural customers, lack of clear understanding of tech. development in U.S. & other.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Technology updates and investment to move to stock company.

15 Preferred Type of Relationship JV.

16 Where Can They Find Financing State owners, including possible low-interest loans.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used N/A. Not a PV module manufacturer.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Gesang Solar Energy, Ltd.—Xining, Qinghai.

2 When Established 1993

3 Type Private, run and owned by Tibetan women.

4 Size of Company 22 people, 5 million RMB sales. 6,000 systems (SHS).

5 Main Business Assembling SHSs and selling them to Tibetans, both inside and outside of Tibet.

6 Products 4-,10-, and 20-W SHSs.

7 Existing Licenses None.

8 Which Geographical Markets Served Tibet and the provinces bordering Tibet with large Tibetan populations.

9 Key Market Segments Served SHS only.

10 % Share of Segments Qinghai SHS 20%-30% share, 25% share in other served regions.

11 Main Barriers Technical depth, insufficient funds to expand credit program, and lack of good business planning data.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Greater technical depth and additional funds.

15 Preferred Type of Relationship JV (steady growth).

16 Where Can They Find Financing Limited own funds.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used N/A. Not a PV module manufacturer.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Qinghai Xining Gesang Solar Energy Company, Ltd.—Xining, Qinghai.

2 When Established 1997

3 Type Private stock company, mainly owned by one retired individual.

4 Size of Company 19 people, estimated 3 million RMB per annum sales. 100 SHSs per annum rate.

5 Main Business SHS assembly and sales.

6 Products 10-W and 18-W SHSs, some including lights and radio built into system.

7 Existing Licenses None.

8 Which Geographical Markets Served Xinjiang, Qinghai, Tibet, Gansu, and Sichuan.

9 Key Market Segments Served SHS only.

10 % Share of Segments ~ 10%.

11 Main Barriers Lack of credit sales program.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Need to improve technology.

15 Preferred Type of Relationship Balanced joint venture.

16 Where Can They Find Financing Original investor and others—modest level.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used N/A. Not module manufacturer.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Qinghai Xining Solar Energy Power Development Center—Xining, Qinghai.

2 When Established 1995

3 Type Private stock company, owned by founder/manager.

4 Size of Company 42 people, 6 million RMB, 5,000 SHSs per annum.

5 Main Business SHSs for rural unelectrified.

6 Products 4-,10-, 20-W SHSs.

7 Existing Licenses None.

8 Which Geographical Markets Served Qinghai and rest of northwestern provinces, plus Nepal.

9 Key Market Segments Served SHSs only.

10 % Share of Segments 10%.

11 Main Barriers Sales ability, failure to differentiate product offering, and lack of credit.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Increase technical competence and improve selling reach.

15 Preferred Type of Relationship JV.

16 Where Can They Find Financing Own funds.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used N/A. Not module manufacturer.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Shenzhen Nenglian Electronics Company, Ltd.—Shenzhen, Guangdong.

2 When Established 1997—However, management has many years of PV systems experience.

3 Type Totally private with 3 stockholders. Unique relationship with contract module assembly plant in Hubei.

4 Size of Company 8 people in Shenzhen plus partner/contract module assembly plant as needed; sales 11 million RMB 1997.

5 Main Business Single-crystal modules both imported and made in China, inverters and controllers and complete systems.

6 Products Chinese assembled, ~ 20-W modules using imported components, locally produced BOS, imported modules.

7 Existing Licenses None—Arms-length relationship with U.S. PV component supplier.

8 Which Geographical Markets Served Northwestern China, plus Tibet.

9 Key Market Segments Served Quality professional systems and small modules to SHS integrators/distributors.

10 % Share of Segments Professional 20% share. SHS 10%.

11 Main Barriers Lack of single agency lead, lack of credit for market, reduced income of herdsmen, small-system quality.

12 Current Relationship with U.S. Firm Yes—customer/supplier.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Broaden full system offering and add capital.

15 Preferred Type of Relationship Active JV.

16 Where Can They Find Financing Current investors plus Shenzhen Special Economic Zone (SEZ).

17 Nature of Existing Relationship with U.S. All components & some complete modules imported from U.S. company.

18 Which PV Technology is Used Single-crystal silicon exclusively.

19 Which Part of the Module Process Assembly contractor uses imported cells, glass, and encapsulants for small modules.

20 Size of Typical Modules 20 watts made in China; 55-W imported finished modules.

21 Output in 1997 Watts Peak ~ 200 kW 1997, possibly lower in current year due to reduced income levels of rural customers.

22 Reliability Testing Done Sending modules to 18th Electronics Inst. However, no national standard yet established.

23 How Long Have Modules Operated ~ 100 kW in field for more than 5 years (from previous ventures but same technology).

24 Least Reliable System Component Small-system BOS.
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Company Profiles (Continued)

1 Company Name Shenzhen-YK Solar Energy Company, Ltd.—Shenzhen, Guangdong.

2 When Established 1988

3 Type Originally, JV between Chronar of U.S., Yukong of Korea, Shenzhen regional development, and IMF.

4 Size of Company 60 people currently running at reduced level ~ 30,000 Wp per month; sales in 1997 ~ 1 million RMB.

5 Main Business Producing and exporting 9-W a-Si modules.

6 Products 3' x 1' a-Si modules and some consumer products. Possible addition of calculator-style solar chips process.

7 Existing Licenses Lapsed arrangement with initial JV partner Chronar, which subsequently went bankrupt.

8 Which Geographical Markets Served Exports only—Southern Africa and Europe.

9 Key Market Segments Served Low-cost, consumer-style markets and SHS.

10 % Share of Segments < 5% share of markets served.

11 Main Barriers Reliability question and the focus of Chinese agencies on crystalline silicon. Replacement spare parts.

12 Current Relationship with U.S. Firm None at present.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Bringing the process up to a quality standard and assisting in accessing Chinese markets.

15 Preferred Type of Relationship JV with investment plus additional technology.

16 Where Can They Find Financing Shenzhen Special Economic Zone has very aggressive incentives.

17 Nature of Existing Relationship with U.S. N/A.

18 Which PV Technology is Used Chronar a-Si single junction.

19 Which Part of the Module Process From float glass and gas to finished modules.

20 Size of Typical Modules 3' x 1'.

21 Output in 1997 Watts Peak 50 kW.

22 Reliability Testing Done Little to none.

23 How Long Have Modules Operated The current module process and encapsulation are not consistent with multiyear life. 2 years claimed.

24 Least Reliable System Component Do not supply finished systems.



40

Company Profiles (Continued)

1 Company Name Sinosolar Industry Company, Ltd.—Shenzhen, Guangdong.

2 When Established 1993

3 Type 100% state owned—5 stockholders under Ministry of Electronics Group.

4 Size of Company 100 staff in Shenzhen + 80 elsewhere, 60 million RMB sales 1997.

5 Main Business Efficient lighting, SHS, submersible pumps.

6 Products DC CFLs, range of AC submersible pumps (250 W).

7 Existing Licenses Pump developed with German university involvement—no licence.

8 Which Geographical Markets Served Export lights to Europe and elsewhere, SHS to northwestern provinces, pumps still at demo stage.

9 Key Market Segments Served SHS rural unelectrified. Efficient lighting.

10 % Share of Segments < 10% SHS, ~ < 2 % lighting.

11 Main Barriers Small size of market in China.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm None.

14 Technology, Product, or Service Sought -

15 Preferred Type of Relationship -

16 Where Can They Find Financing -

17 Nature of Existing Relationship with U.S. -

18 Which PV Technology is Used N/A. Do not manufacture PV modules.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Xining New Energy Development Company—Xining, Qinghai.

2 When Established 1996

3 Type Private stock company with manager owning majority, plus a few of the workforce.

4 Size of Company 35 people, 4-5,000 SHSs per annum, 3 million RMB sales.

5 Main Business SHSs including some larger units (~ 300 W).

6 Products Assemble small SHSs using Chinese modules from range of suppliers.

7 Existing Licenses None.

8 Which Geographical Markets Served Qinghai, Tibet, Inner Monglolia, Hunan, Gansu, Sichuan, Pakistan, Mongolia, and Nepal.

9 Key Market Segments Served SHS.

10 % Share of Segments 25% share of SHS markets served.

11 Main Barriers Technical limits of his workforce.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Technology enhancement plus financing for gradual (step-by-step) growth.

15 Preferred Type of Relationship JV partnering.

16 Where Can They Find Financing Current investors within limits.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used N/A. Not PV manufacturer.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Company Profiles (Continued)

1 Company Name Yunnan Semiconductor Devices Factory—Kunming, Yunnan.

2 When Established 1977

3 Type 100% state ownership under the Yunnan Chamber of Electronics.

4 Size of Company 300 employees, ~ 400 kW shipped/annum, 20 million RMB sales.

5 Main Business Crystalline PVmodules.

6 Products Mostly complete systems, some small number of modules without BOS.

7 Existing Licenses None.

8 Which Geographical Markets Served Western China focusing on Tibet, based on its geographical advantage.

9 Key Market Segments Served Professional systems (railways, telecommunications, power systems), SHS.

10 % Share of Segments 40% professional segment, 20% SHS.

11 Main Barriers Lack of capital to cover technology innovation.

12 Current Relationship with U.S. Firm Agreement on controllers.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought Further update PV technology and add polycrystalline silicon processing plus larger-quality inverter
technology

15 Preferred Type of Relationship JV investment.

16 Where Can They Find Financing Close relationship with Yunnan agencies.

17 Nature of Existing Relationship with U.S. Importing leading to tech transfer.

18 Which PV Technology is Used Single-crystal silicon.

19 Which Part of the Module Process Complete—pullers to modules.

20 Size of Typical Modules 40 watt and 10% 20 watt.

21 Output in 1997 Watts Peak 400 kW, expect to grow to 1.5 MW in next few years with addition of polysilicon process.

22 Reliability Testing Done In-house and Yunnan Normal University.

23 How Long Have Modules Operated 15 years.

24 Least Reliable System Component Electronics—light ballasts.
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Company Profiles (Concluded)

1 Company Name Zhongxing Electronics Instrument Factory—Lanzhou, Gansu.

2 When Established 1992 PV involvement, sister and parent companies established 10+ years earlier.

3 Type State-owned, part of the Provincial Electronic Industry Corporation.

4 Size of Company 1,000 SHS/annum, >800 workers in entire factory, sales of energy-saving products 50 million RMB/annum.

5 Main Business Energy-saving products.

6 Products Water heaters, compact fluorescent tubes, PV SHS, and charge controllers.

7 Existing Licenses None.

8 Which Geographical Markets Served Gansu, Qinghai, and Sichuan.

9 Key Market Segments Served SHSs, small and medium scale (20,38, and 100 W), efficient electric water heaters, and CFLs.

10 % Share of Segments ~ 10% in SHS.

11 Main Barriers High cost of state overhead and lack of own PV production.

12 Current Relationship with U.S. Firm None.

13 Interested in Partnering with U.S. Firm Yes.

14 Technology, Product, or Service Sought PV module technology.

15 Preferred Type of Relationship JV.

16 Where Can They Find Financing State will contribute and provide $1-$2/watt subsidy.

17 Nature of Existing Relationship with U.S. None.

18 Which PV Technology is Used Interested in poly process, but not currently manufacturing.

19 Which Part of the Module Process -

20 Size of Typical Modules -

21 Output in 1997 Watts Peak -

22 Reliability Testing Done -

23 How Long Have Modules Operated -

24 Least Reliable System Component -
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Itinerary
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1. Xining - Distributor’s Large PV Array 2. Xining - Typical SHS Controller Panel 3. Xining - Distributor's Production
    Force

4. Xining - SHS Variant

6. Xining - Batch of SHSs for Tibet 8. Xining - Distributor's SHS Product5. Xining - Full SHS 7. Xining - Tibetan Solar Shop

9. Xining - Solar Shops 10. Xining - Solar Shop’s Stock 11. Lanzhou - Production Capacity 12. Lanzhou - Rooftop Demo

14. Lanzhou - Innovative Desk Lamp 15. Lanzhou - Scale Production CFLs 16. Lanzhou - Organization's Demo Room13. Lanzhou - Solar Thermal Demo

18. Lanzhou GNERI Lab 19. Beijing - Solar Thermal 20. Beijing - PV Tile at BNBM17. Lanzhou - SHS unit
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22. Beijing - Solar Demo House21, Beijing - Solar Roof’s Inverter 23. Ningbo - Module Range 24. Ningbo - Puller

25. Ningbo - PV Production 26. Ningbo - Module Final Assembly 27. Ningbo - Cell Soldering 28. Shenzhen - aSi Production

34. Shenzhen - Sinosolar’s Pumps 35. Shenzhen - Sinosolar's Electronics and
      Lamps

36. Shenzhen - Sinosolar’s Rooftop Array33. Shenzhen - Sinosolar PV Pumps Demo

29. Shenzhen - aSi Laser Scriber 30. Shenzhen - aSi Finished Modules 31. Shenzhen - aSi Module Line 32. Shenzhen - PV Showroom

37. Foshan - HK Co’s Production Line 38. Kunming - Yunan SC Cell Sorter 39. Kunming - Yunan SC Production Line 40. Kunming - SC’s Small Module
      Assembly
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43. Qinhuangdao - Alpha Solar
      Concentrator Cells

44. Qinhuangdao - Concentrator Plant
       Interior

47. Inner Mongolia - Hohhot Renewable
      Center Demos

46. Beijing - Solar Thermal in Hutong
      Region

49. Hohhot - Demo House’s Storage and
      Inverter

53. Hohhot - Remote Hybrid-Powered
      Home

41. Kunming - SC’s Laminates 42. Qinhuangdao - Concentrator Array

45. Qinhuangdao - Concentrator Module 48. Hohhot - Demo House

50. Hohhot - Wind Turbines 51. Hohhot - Herdsman’s Home is Remote 52. Hohhot - Remote Hybrid System

54. Hohhot - Herdsman’s Wind Generator 55. Hohhot - Herdsman’s TV Supply
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