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Terms of Reference

Provision of PV System Installation Verification Services

Phase I - Initial Verification

1. Background

The [Donor] approved a loan and grant to [Country] for the [Project Name], which includes a large photovoltaic market development component. The PV component is managed by the Project Management Office (PMO) of the Commission in charge of State Economy and Trade.
The PV component will provide assistance to photovoltaic system companies to market, sell, and maintain an estimated [Number] systems in the remote rural areas of [Country] provinces. The Component supports participating PV system companies provide electricity services using PV or PV/wind hybrid systems to household or community facilities in [Provinces] (about 10 MWp of PV). Systems sold under the project are certified to meet project standards. Participating PV companies will also provide spare parts and maintenance services to ensure sustainability. 

The participating companies business plans indicate that they plan to sell their PV products in all the provinces mentioned above. The sales are predominantly made in rural areas where electricity services from the grid are inadequate.
Eligible PV Products
The participating PV companies would offer a variety of PV systems to consumers. They may range from a 10Wp PV system providing about 3 hours of lighting services to a PV/Wind hybrid system which may consist of a 200 Wp PV array (several PV modules connected together) coupled with a 300 W wind turbine.  This large system could provide substantial services such as 5-8 hours/day of lighting for up to 4 lights, and power for color TV, radio and refrigerator.
Typical PV system configurations
A PV system consists of one or more PV modules, a lead-acid battery, a means to control battery charge/discharge, fluorescent light(s) and related components such as wiring, switches and mounting hardware (Figure 1). A PV/wind hybrid system would include a wind generator, typically 300 W or less and a wind charge controller in addition to the PV system components mentioned above. In [Country], portable PV systems of 10-20 Wp are the most popular units today. These units are packaged in two sturdy self-contained boxes with carrying handles. One box contains the module, the other contains the battery, controller and two DC lights that are wired and ready for use.

Figure 1: PV System Schematic
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The solar PV module produces electricity when sunlight strikes its surface
The amount of electricity produced is directly proportional to the intensity and duration of sunlight falling on the module and on the size of the module surface area. Typically modules are rated by the amount of power (watts) generated when sunlight equivalent to noon-day sun strikes its surface and the output is given as Peak Watts (Wp). Typical modules used in [Country] are rated at 10, 20, 36 or 38 and 50 Wp and power is generated usually at 12 V direct current (DC). Modules can be combined into arrays to give more power. For example, two 50 Wp modules can be combined to give 100 Wp of power.

Wind generators used in the PV-hybrids systems are typically rated at 100 watts to 300 watts. The amount of electricity generated is proportional to the wind turbine rating and the wind speed at its hub height. PV-wind hybrids are especially valuable in areas where there is good complementarity in the availability of sunlight and wind power. [Region] is one such area as the wind speeds in [Region] are strong in winter when sunlight conditions are poorest.

Target Markets
The rapidly increasing sales of existing PV companies provides strong evidence of a commercial market among the estimated 2.7 million households without electricity service in the selected provinces and adjacent areas. The PV Component will support the sale of PV systems that range from 10 Wp PV systems to PV-wind hybrid systems that consist of up to 200 Wp PV and 300 W wind. The product mix would depend on market demand and would vary regionally. For example, demand for hybrid systems would be predominantly in [Region] where seasonal wind and solar resource availability is highly complementary. An indicative estimate of system sales by size has been prepared from the sales projections of PV companies, as shown below.
Estimated Sales of PV Systems under Project

	
	2000
	2001
	2002
	2003
	2004
	2005
	Total

	No. of Units (thousands)
	22
	53
	62
	76
	84
	41
	339

	Total MWp
	0.5
	1.4
	1.8
	2.4
	2.6
	1.3
	10.0

	Average Size (Wp/system)
	23
	26
	27
	32
	34
	32
	30


Note: Sales for 2000 and 2005 are for half a year. Sales include systems of 10 Wp or greater, Source: Participating Companies sales forecasts
Eligibility to Receive Grants
When the companies sell eligible PV systems, they are entitled to receive a grant of [Budget]/Wp of the PV module rating. Therefore, an eligible solar lighting system with a 10 Wp module will receive a grant of [Budget]. A PV-wind hybrid system with a 200 Wp of PV modules will receive a grant of [Budget]. The PMO authorizes the release of the grant after confirming that the participating company and its products have met certain eligibility criteria. To be eligible to receive [Donor] grants, a PV company must initially meet, and continue to meet, the following criteria:
1. have operations that include sales of PV systems in the eligible areas;

2. have annual, audited accounts that include its PV systems sales;

3. be financially viable;

4. prepare a business plan acceptable to the [Donor] that demonstrates that:

· the PV systems sold would meet the Project's technical specifications;
· the company has made arrangements to increase its sales either by expanding its service network or by increasing marketing efforts in existing market areas;

· the company would abide by adequate consumer protection plans, including a returns policy, warranties, and adequate after-sales service networks; and

· the company has a system to provide data required for project monitoring by PMO. The company would retain documentation for the full period of the warranty of each PV module sold. It would also allow access to representatives of the PMO or others designated by the [Donor], to its customer data base, including records of sales, installations, collections, complaints, repairs and warranties.

5. agree to abide by competitive code of norms for dealing with customers, employees, and other companies, including:

· providing customers with complete and correct information about products, services and prices; 

· competing openly, not engaging in actions that might prevent competitors from entering or operating in particular market areas.
2. Objective 

The objective of this Terms of Reference (PV Systems Installation Verification Services, Phase I - Initial Verification) is to confirm for each participating PV company, that 25 PV systems sold meet the following eligibility requirements: the participating PV company has (a) sold certified components; (b) sold the system to a customer in an eligible area; and (c) provided customer training, warranty card and user information. In addition, baseline data with respect to PV users will be gathered during the field survey visits.

The first grant will be released only after a prior verification of 25 PV system sales per participating company. Subsequently, grant release will be based on sales statements made by the company after the PMO has confirmed that eligible PV modules were used by cross-checking with shipping data provided by PV module suppliers. 

After the initial verification, about 2% of the systems installed per participating company must be sampled and verified. If problems are detected, a more intensive sampling will be required to determine if the problem was systemic. If such systemic problems are detected, the company will be given a chance to explain and correct the problem. If acceptable corrections are not made, the company could be barred from participating in the project and would be ineligible to receive future grants. 

It should be noted that this Term of Reference only covers the initial verification of 25 PV systems sold by the PV companies. The random sampling, covering 2% of the systems installed per participating company, will be subject of another TOR. The firm conducting the initial survey may be contracted to conduct the follow-up random sample survey subject to successful conduct of this initial assignment.
3. Scope of Work

Task 1 - Prepare the Initial Verification Questionnaire and Planning of Initial Verification

The initial 25 system sales per company which require prior verification will be selected by the PMO and given to the consultant for confirmation of eligibility. The consultant will visit the customer at the address supplied by the PMO and verify the following:

1. Name and address and identification information of the customer (a photo of the customer alongside the PV system will be required)

2. Name of the supplying company and name/address of shop where it was purchased

3. Make, model number and serial number of the PV System

4. Make, model number, serial number and Watt Peak rating of the module (if there are more than one module, data for all modules must be recorded)

5. Make, model number, serial number and Watt rating of wind turbine if used.

6. Number, make and model number of controller, inverter, battery and DC fluorescent lights.

7. Availability of warranty/guarantee card and user’s guide

8. Confirmation that user was instructed in operating the PV system

Additional information on customer characteristics and experiences to-date with the PV systems has to be collected as well.

The consultant will prepare a standard questionnaire for the Initial Survey. The questionnaire used for the actual initial verification requires prior approval of the PMO. The questionnaire design process should be described in the proposal for conducting this assignment. It may included the following steps: (i) preparation of initial questionnaire, (ii) discussion of questionnaire with the PMO, (iii) modification of the questionnaire, (iv) testing of the questionnaire, (v) revision of questionnaire, (vi) discussion with PMO, (vii) preparation of final questionnaire, and (viii) approval of final questionnaire.

Task 2 - Train Surveyors and Conduct Survey
The contractor will need to train the surveyors on how to conduct the survey and on how to use the questionnaire. In addition, the contractor will be required to provide some technical training to the surveyors on PV systems, system components and frequent problems occurring with PV systems and components as this may substantially increase the value of the initial survey. It is likely that the above training will be conducted both in [City] and the participating provinces capitals. What kind of training will be provided, how and by whom should be described in the proposal for conducting this assignment. The consultant will have to include in the proposal for conducting this assignment a cost estimate for this training. 

With respect to the technical training, the consultant can contact the PMO on how this can be best arranged and for names of experts who can conduct the training. In the field the provincial consultant will provide assistance to arrange the technical training in the provincial capitals. The PMO will assist the contractor in coordinating with the provincial consultant.

After training, the verification survey will be conducted. The PMO will provide the list of system sales of which the eligibility needs to be confirmed. In selecting the systems for verification, the PMO will take every effort to minimize travel and survey time. 

Task 3 – Reporting

The reports will include the following:

1. 16 PV company survey reports, including the original data sheets

2. Summary of responses to baseline data questionnaire with an assessment of results

3. Recommendations for consideration in design of random sample surveys.
Item (1) data is urgently required within 2 weeks of completing the field work. The other reports are required within 2 months of completing the field work.

A suggested reporting format for the PV company survey reports is given in Attachment 1. 

At the end of the assignment, the contractor is required to produce a final report. This will be done when all participating PV companies have been surveyed or when the PMO decides this assignment will be stopped. The final report will include a summary of all PV company survey reports, analysis of the results and interesting findings, and recommendations for design of random sample survey.

4. Deliverables

The consultant will submit the following reports:

1. Final Questionnaire

2. 16 PV company survey reports (including the original data sheets)

3. Final report
5. Schedule

The services will be required from about [Dates].
6. Consultant Qualifications
The consultant should have demonstrated survey design expertise, access to and experience with data analysis software and have adequate staff available to conduct the surveys in the selected provinces in the required time frame. It is expected that such surveys could be conducted by university students or equivalent -–formally trained surveyors are unlikely to be required.

7. Contract Type

For this assignment a lump sum contract will be used, including a standard time per survey for the surveyors.
8. Cost Estimate 
(To be provided separate from technical proposal and supplied in sealed envelope) 

The consultant should prepare a cost estimate for this assignment. The cost estimate comprises two categories. These are fees and reimbursables.

The category fee includes:

1. Fees for Key Staff (preparation of questionnaire, testing of questionnaire, planning of survey, training of surveyors, managing of survey process, trouble shooting, reporting, etc.)

2. Fees for surveyors
The category reimbursables includes:

1. Travel cost

2. Hotel cost

3. Per diem (cost for food, use standard amount per day away from home)

4. Technical Training (technical training in [City] and in provincial capitals)

The above should be provided in the form of a table as shown below.
Fees
	Key Staff

	Position
	Name
	Rate/day


	Time needed

(days)
	Total cost



	1. Team Leader
	
	
	
	

	2. ......
	
	
	
	

	3. ......
	
	
	
	

	4. ......
	
	
	
	

	Surveyors

	Province
	Time/100 PV systems surveyed

(days)
	Rate/day


	Number of systems surveyed
	Total Cost 

	1. ......
	
	
	
	

	2. ......
	
	
	
	

	3. .....
	
	
	
	

	4. .....
	
	
	
	

	5. .....
	
	
	
	


Reimbursables

	Unit Travel Costs by Location

	Mode of Transportation
	Rate
	Units
	Cost estimate

	Air
	
	
	

	Train
	
	
	

	Car
	
	
	

	Other
	
	
	

	Hotel Cost by Location

	Who
	Cost estimate/day
	Days estimate
	Cost estimate

	Key staff
	
	
	

	Surveyors
	
	
	

	Per Diem by Location

	Who
	Cost/day
	Days estimate
	Cost estimate

	Key staff
	
	
	

	Surveyors
	
	
	

	Technical Training

	Where
	Number of Trainings
	Cost/training
	Cost estimate

	
	
	
	

	Provincial Capitals
	
	
	


Total Estimated Cost: The total estimated cost by Task should be provided. For estimating the survey costs, assume that approximately [number] PV systems will be surveyed in each of [Regions] and the survey will require [number] km of road travel within [Regions]. For each task, cost estimate should show cost and time for key staff and surveys and other costs (air/road travel, per diem, lodging, training etc.)

	Attachment 1 – Suggested Survey Reporting Format



	Participating PV Company:
	Province:
	Date:

	(PMO gives data in shaded area)
	Customer 1
	Customer 2
	Customer 3
	Customer 4
	Customer 5
	…
	…
	…

	Customer Name
	
	
	
	
	
	
	
	

	ID (if available)
	
	
	
	
	
	
	
	

	Address
	
	
	
	
	
	
	
	

	Name of Surveyor
	
	
	
	
	
	
	
	

	Date of Visit
	
	
	
	
	
	
	
	

	Name of Person Interviewed
	
	
	
	
	
	
	
	

	Relationship to Customer
	
	
	
	
	
	
	
	

	Where Purchased: 
Shop Name & Address
	
	
	
	
	
	
	
	

	PV System Model No.
	
	
	
	
	
	
	
	

	PV Module Data
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Model No./Wp/Serial No.
	
	
	
	
	
	
	
	

	Wind Turbine Make/Model No.
	
	
	
	
	
	
	
	

	Controller Make/Model No.
	
	
	
	
	
	
	
	

	Inverter Make/Model No. 
	
	
	
	
	
	
	
	

	Battery Make/Model No./Number
	
	
	
	
	
	
	
	

	Lights Make/Model No./Number
	
	
	
	
	
	
	
	

	User instructions (yes/no)
	
	
	
	
	
	
	
	

	Warranty card (yes/no)
	
	
	
	
	
	
	
	

	User trained? (yes/no)
	
	
	
	
	
	
	
	

	Comments
	
	
	
	
	
	
	
	


Summary Report

Name of Participating PV Company:

Period of Survey:

Total Number of Systems Surveyed:

No. of sites where PV systems were located:

No. of sites where PV systems were not located:

Breakdown by System Size:

	Province
	10-20 Wp
	21-40 Wp
	41-70Wp
	>70 Wp
	PV-Wind Hybrids

	[Region]
	
	
	
	
	

	[Region]
	
	
	
	
	

	[Region]
	
	
	
	
	

	Other
	
	
	
	
	

	Total
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