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Terms of Reference

Establishment of Local PV System Battery Testing Procedure

1. Country Background

<Brief description of objectives of scope of overall [Donor] rural electrification project >

2. Technical Background

For dispersed users that are not feasible to connect to the grids, the decentralized electrification component will make available for direct purchase various capacities of photovoltaic (PV) systems through private vendors and NGOs. Recognizing the generally low incomes of dispersed users and the still high capital costs of PV systems, the project will provide, through [Donor] and government funds, subsidies to lower the cost to consumers, and financing to spread out the payments. The suppliers would offer small PV system options (e.g. 20-100 Wp) sufficient to provide basic services to households. Competing vendors would be enticed to do business through incentives that include assistance in market development and capacity building, product promotions and other risk-reducing activities funded by the proposed [Donor] grants in order to reduce the critical barriers of PV market development. [Donor] grants would be leveraged with government subsidies to render PV systems affordable for the rural poor. Further, to remove the barrier of credit access, this subcomponent would provide a line of credit to financial intermediaries (such as rural banks and micro-finance institutions) to enable them to provide consumer loans for the PV systems and financing of incremental working for dealers. Eight participating PV companies are in the process of being accredited to sell and service PV systems under the RPP. 

The Project Management Office (PMO) has specified minimum PV systems requirements that all PV products must meet. A critical component in such systems, with the highest life cycle costs is the battery. Hence, the PMO is taking extra care to ensure that all batteries meet appropriate standards. In particular, preference will be given to batteries that meet [Code] Lead Acid Batteries for Solar Photovoltaic Energy Systems – General Requirements and Test Methods for Modified Automotive Batteries and/or [Code] Secondary Cells and Batteries for Solar Photovoltaic Energy Systems – General Requirements and Methods of Test. As these are new technical standards, no batteries proposed for use in the [Country] meet these requirements. Moreover, as the tests, particularly the capacity tests may take a year or more to complete, and to not delay the start-up of the project, batteries that quality under an Interim Short Term Capacity Test will be permitted to be used while the complete tests are being conducted.

Presently, the [Country] has limited capability to test batteries – such capabilities are generally at battery manufacturers facilities. There is a need develop the capabilities to test and certify batteries locally as off-grid PV systems are expected to be an important means for the government to achieve its goal of 100 percent electrification of households in the near future.

3. Objective of THESE TERMS of Reference

<General Notes: Typical project objectives of an assignment may include the following: sector and strategy studies or assessments, project management and implementation supervision, collection and data analysis, etc.>

The overall objective of this Terms of Reference is strengthening the capability of PV systems battery certification and testing in the [Country]. Specifically, the consultant will recommend to the PMO:

1. A technical standard and test procedures for certifying batteries for use in PV systems in the [Country]. The recommended standard and test procedure should assess the comparative performance of the batteries, tested under conditions similar to that experienced in reality with shallow cycling, deficit-charge cycling, low charge and discharge rates, and limited recharge or finish-charge as found in PV systems.

2. Inspect and assess the current battery testing capabilities in the [Country] to identify center(s) capable of conducting the interim short term test as well as the comprehensive testing and certification, and recommend 1-3 testing centers who capabilities could be strengthened, 

3. Prepare a TOR for strengthening the capability of testing center to test and certify batteries to the selected standard.

4. Advise the PMO in evaluating proposals, inspecting/advising the test center, and reviewing test reports, as requested. 
4. Scope of Work

<General Notes: This section of TOR details all the main activities to be conducted by the consultants and expected results of those activities. TOR should describe only the activities, not the approach or methodology by which the results are to be achieved.>
The Consultant will be required to carry out the following tasks:

Task 1 - Recommend Test Procedures

The Consultant will prepare a harmonization study comparing the tests and test procedures used in [Code] and available national standards. Based on this assessment the consultant will recommend a suitable standard that is most appropriate and adequate for [Country] off-grid PV systems applications. Such a standard should be appropriate to identifying batteries that will perform well under conditions similar to that experienced in reality with shallow cycling, deficit-charge cycling, low charge and discharge rates, and limited recharge or finish-charge as found in PV systems. The PMO will provide the consultant with copies of relevant PNS standards.

[Input required: 3 working days at home base]

Task 2 – Assessment of [country] Battery Testing Capabilities

The consultant will advise the PMO on the minimum qualifications needed for a testing center whose capabilities could be strengthened to perform the necessary certification tests; and who are presently capable of conducting the interim short test capacity test.  The PMO will identify at least 3 testing centers that have the interest and the potential for testing batteries to the requisite standards. The Consultant will visit the [Country] and together with the PMO will inspect the testing centers and recommend at least one but no more than three testing centers whose capabilities would be strengthened.

Based on the recommendation of the Consultant, the assessment of the PMO and advice from others, the PMO will select the most qualified battery testing center for carrying out the Comparative PV System Battery Test.

[Input required: 7 working days in the [Country]]

Task 3 – Terms of Reference for Battery Testing Center Establishment

The Consultant will prepare a Terms of Reference for strengthening the capabilities of battery testing center to perform the requisite tests. It is expected that the testing center will be required to test at least three different battery models in parallel. The TOR must include the scope of work and outputs, staff training requirements, list and specification of testing equipment to be procured, schedule, minimum qualification of testing center, and an estimated cost. The TOR scope of work must be such at that at the completion of the strengthening exercise, the center must be adequately qualified to obtain [Code] certification.

[Input required: 5 working days at home base]

Task 4 – Advisory Services to the PMO

The Consultant will, when requested, provide advice to the PMO on various matters related to battery testing and certification, including, but not limited to assisting the PMO in proposal evaluation, battery test reports review and interpretation, and advising the test center. 
[Input required: 5 working days and up to one mission (including travel)]

5. Deliverables and Schedule

The International PV System Battery Testing Expert will submit the following reports: 

1. Harmonization and comparative assessment of battery standards and recommended Test Procedures - Within one week of receiving the standards

2. Recommended test center(s) – At the completion of the visit to the [Country]

3. Terms of Reference for Strengthening the Battery Testing and Certification Capability in the [Country] - Within two weeks of completing the visit to [Country]

4. Brief reports as necessary.

6. Consultant Qualifications

1. At least five years of experience in testing and/or certifying PV System batteries and in standards formulation

2. Fluency in [required language]
7. Level of effort

The total effort is expected not to exceed 30 man-days. Including travel costs, the total contract is for [figure].

