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TECHNICAL ASSISTANCE FOR PROJECT PREPARATION 

A. Justification

1. A transaction technical assistance (TA) is required to (i) conduct technical and safeguards
assessment and due diligence to enhance readiness of the ensuing project and (ii) support
building capacity of Department of Renewable Energy, Ministry of Economic Affairs on solar and
wind power project design, financial evaluation, implementation including safeguards, operation,
and renewables grid integration. The TA will take a two-stage approach to use consulting services
and TA funds efficiently. Engineering Services will be procured through a firm due to the technical
complexity of the project. Safeguards, financial and economic analysis will be procured through
individual consultant selection.

B. Outputs and Activities

2. The major outputs and activities are summarized in Table 1.

Table 1: Summary of Major Outputs and Activities 
Major Outputs Delivery Dates Key Activities with Milestones 
1. Assessment and due diligence

on ensuing project conducted
Q1 2021 1.1. Sector review and risk assessment prepared 

1.2. Engineering design and cost estimates 
reviewed and improved 

1.3. Environment safeguard aspects of the 
project assessed, reviewed, and found 
compliant with ADB’s Safeguard Policy 

1.4. Social safeguard aspects of the project 
reviewed and complied with ADB’s 
Safeguard Policy 

1.5. Economic and financial analysis prepared 
1.6. Report on potential PPP Structure 
1.7. Preparatory work for procurement 
1.8. Climate Risk Assessment prepared 

2. Bidding documents prepared Q1 2021 2.1 Bid document prepared 

3. Technical capacity of
executing agency enhanced

Q4 2023 3.1 Technical capacity building workshop 
designed 

3.2 Technical capacity building workshop 
conducted 

Source: Asian Development Bank estimates. 

C. Cost and Financing

3. The TA is estimated to cost $750,000, of which (i) $500,000 will be financed on a grant
basis by ADB’s Technical Assistance Special Fund (TASF-6 sources), and (ii) $250,000 will be
financed on a grant basis by the Climate Change Fund. The key expenditure items are listed in
Table 2.

4. The government will provide counterpart support in the form of counterpart staff, office,
secretarial assistance, domestic transportation, and other in-kind contributions. The government
was informed that approval of the TA does not commit ADB to finance any ensuing project.
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Table 2: Cost Estimates and Financing Plan 
($’000) 

Item Amount 
Asian Development Banka 

1. Consultants
a. Remuneration and per diem

i. International consultants 307.0 
ii. National consultants 124.0 

b. Out-of-pocket expenditures
i. International and local travel 44.0 

2. Contingencies 25.0 
Sub-total 500.0 

Climate Change Fund 
1. Consultants

a. Remuneration and per diem
i. International consultants 204.4 
ii. National consultants 20.6 

b. Out-of-pocket expenditures
i. International and local travel 14.0 

2. Contingencies 11.0 
Sub-total 250.0 

Total 750.0 
Note: The government will provide counterpart support in the form of counterpart staff, office, secretarial assistance, 
domestic transportation, and other in-kind contributions. 
a Financed by the Asian Development Bank’s Technical Assistance Special Fund (TASF-6 sources). 
Source: Asian Development Bank estimates. 

D. Implementation Arrangements

5. ADB will administer the TA, and will select, supervise, and evaluate consultants. ADB will
oversight the TA implementation and communicate with consultants and concerned stakeholders.

6. The implementation arrangements are summarized in Table 3.

Table 3: Implementation Arrangements 
Aspects Arrangements 
Indicative implementation period November 2020–December 2023 
Executing agency ADB 
Consultants To be selected and engaged by ADB 

Firm: Quality- and 
Cost-Based Selection 
(90:10) 

International and 
national expertise 

$418,800 

Individual: individual 
selection 

International and 
national expertise 

$331,200 

Disbursement The TA resources will be disbursed following ADB's Technical

Assistance Disbursement Handbook (2020, as amended from time 
to time). 

ADB = Asian Development Bank. 
Source: Asian Development Bank estimates. 

7. Consulting services. A total of 26.5 international person-months and 21 national person-
months of consulting services will be required under the TA (Table 4) through a consulting firm
and individual consultants. The firm and individual consultants will undertake project due diligence,
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prepare feasibility reports required by the government, safeguard reports and draft bidding 
documents, as well as capacity building. The firm will be recruited using the quality- and cost-
based selection method (quality: cost weighting of 90:10), using full technical proposal. All 
consultants will be selected and engaged in accordance with ADB Procurement Policy (2017, as 
amended from time to time) and its associated project administration instructions and/or staff 
instructions. Lump sum payments/output-based contracts will be considered under the TA. 

Table 4: Summary of Consulting Services Requirements 

International Person-
months 

National Person-
months Name of Positions Name of Positions 

Firm: 

Solar PV Expert, team leader 4.0 Power System Engineer 3.0 

Wind Power Expert 3.0 Civil/Geotechnical Expert 2.0 

Power System Expert 2.0 Social and Gender Expert 3.0 

Civil/Geotechnical Expert 1.5 Procurement Expert 2.0 

Procurement/Contracts Expert 3.0 

IPP/PPP Commercial Specialist 1.5 

Individual: 

Environment Expert 3.0 Environment Expert 3.0 

Ecological Expert 1.5 Ecological Expert 3.0 

Ornithological Expert 1.0 Ornithological Expert 2.0 

Financial Expert 1.5 Climate Risk and 
Vulnerability Assessment 
Specialist 

3.0 

Economic Expert 1.5 

Climate Risk and Vulnerability Assessment 
Specialist 

3.0 

Total 26.5 21.0 
IPP = Independent Power Producer, PV = Photo Voltaic. 
Source: Asian Development Bank estimates. 

8. The outline terms of reference for the consulting services are described in appendix 5.
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TERMS OF REFERENCE FOR CONSULTANTS 

A. Scope of Work

1. The consulting team shall work closely and assists EA, Department of Renewable Energy,
Ministry of Economic Affairs and the IA, Druk Holding and Investments Limited (DHI) and other
relevant agencies, in undertaking assessment, preparing due diligence and assist in pre-
implementation works.

2. Technical due diligence. The consultant will carry out the technical due diligence,
analysis, and assessment of the project, including:

(i) review existing preliminary feasibility studies, resource assessments conducted for
the projects and project sites; confirm site selection, allocation, and plant capacity;

(ii) review and update of the sector assessment;

(iii) conduct detailed risk assessment and propose mitigation measures for the sector
and project;

(iv) conduct technical due diligence on each of the subprojects and alternatives,
including justification of the selected subprojects to determine whether the
proposed subproject provide the least cost solution for the required outcomes and
adequately consider environmental and social cost benefits;

(v) develop detailed cost estimates, required technical specifications and bill of
quantities for each subproject, including costing of environmental and social
mitigation and monitoring requirements;

(vi) prepare detailed project implementation plan, including the resourcing, processes
and detailed schedules for the project and each subproject;

(vii) draft ToRs for the project implementation and monitoring consultant, including
environmental management and monitoring requirements to support EMP
implementation;

(viii) assess the performance and lessons learnt from the previous projects completed
by ADB and in the sector, including technical, envionmental and social lessons,
particuarly in relation to the site selection;

(ix) carry out any other technical study and analysis to assure the technical feasibility
of the project and subprojects required for the approval of the same from ADB and
the EA, which may include, but not limited to:

a. general (main sources of information/databases)

b. considerations on meteorological data (solar irradiation, ambient temperature,
wind/rain)

c. material and system gains/losses (shading, soiling, reflection, losses due to
operation under non-standard test conditions, temperature-dependent losses,
connection and cabling losses, efficiency losses of the inverter, transformer
losses, material degradation etc.)

d. electromechanical design of the system (key electrical parameters, sizing of
solar generator, sizing of the balance of system, wiring/cabling, support
structures, substation and penetration into the grid)
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e. system simulations and performances (system layouts, expected
performances, simulation uncertainties)

(x) develop full and updated project feasibility studies of the 30MW (AC) and 17MW
(AC) solar power plants and 23 MW wind power plant comprising the optimum
technological solution taking into account envionmental and social requirements.
The feasibility studies should include solar and wind resource and yield
assessment, cost estimates, financial, economic, and sustainability analyses, grid
impact, stability, and synchronization analyses, technical specifications and
drawings, procurement plan, implementation plan, funds flow, disbursement
projections, financial reporting, auditing and disclosure arrangements as well as
environmental and social safeguards assessments.

(xi) Technical analysis. Carry out technical due diligence of the solar and wind power
plant systems, assess and provide recommendations on, but not limited to, the
following:

a. general (main sources of information/databases)

b. considerations on meteorological data (Solar irradiation, ambient temperature,
wind, rain)

c. material and system gains/losses (shading, soiling, reflection, losses due to
operation under non-standard test conditions, temperature-dependent losses,
connection and cabling losses, efficiency losses of the inverter, transformer
losses, material degradation etc.)

d. electromechanical design of the system (key electrical parameters, sizing of
solar generator, sizing of wind turbines, sizing of the balance of system,
wiring/cabling, support structures, substation and penetration into the grid)

e. system simulations and performances (system layouts, expected
performances, simulation uncertainties)

(xii) consider options for the optimum grid-connected PV plant configuration and
advanced technologies for major plant components, including design for potential
installation of batteries for energy storage

(xiii) identify key issues in grid stability to accommodate the solar power generated from
the proposed plants, if any. Recommend the method of power evacuation and the
necessary arrangement and investment required.

(xiv) prepare technical specifications and drawings of the solar and wind power power
plant system, transmission system, auxiliary and support facilities, including
storage system, as appropriate and as needed; including but not limited to the
following:

a. plant requirements (technical requirements of major equipment such as PV
modules, trackers, inverters);

b. electricity (switch, LV board, junction boxes, LV/MV cabling and networks,
ground network, protections, control system, plant performance monitoring,
monitoring equipment and data, communications, meteorological station,
substations, medium voltage system, etc.);

c. auxiliary services (buildings, HVAC, lighting system, fire protection, water
treatment);
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d. protection, control and monitoring system;

e. transmission line, and related auxiliary and support facilities including
batteries/energy storage.

(xv) provide recommendations on required civil works (access road, site preparation,
earthworks, excavation, Internal access tracks, fences, tracker foundations, cable
trench, LV cable laying, support facilities, substation foundation and structure, etc).

(xvi) elaborate a wind assessment and energy yield calculation for the project, including
explanation of loss factors and quantification of uncertainty levels taking into
account any environmental shut down requriements if needed.

(xvii) project energy production by a state-of-the-art model used in the industry (wasp,
windfarmer, windsim); estimate gross and net energy production for P50, P75, P90,
P95, and P99 conditions; in performing this task, the consultant will:

a. review and process wind data measurements from project site;

b. perform quality checks on site wind datasets;

c. review instrument calibration certificates and cross check with data;

d. clean and perform quality checks of long term data;

e. review and prepare elevation model using available dataset;

f. digitize roughness using aerial photographs (if available) and data collected
from site;

g. review terrain models;

h. review and perform long-term correlation using data that is available;

i. prepare long-term frequency tables for each measurement position at
measurement height and at proposed hub height;

j. prepare wind shear analysis based on site data;

k. prepare turbulence analysis based on site data;

l. prepare extreme wind speed evaluation (50y) based on measured raw data;
and

m. present summary of turbine specific mean wind speed, ambient turbulence,
wake turbulence.

3. Climate risk assessment. Based on an initial climate risk screening assessment of the
project, the performance of the proposed investment is likely to be affected by future changes in
climate conditions and their impacts including temperature increase, precipitation increase, flood,
and land slide risk. To achieve the impact and outputs of the proposed investments, a climate risk
and vulnerability assessment (CRVA) is required to provide a detailed and focused risk and
vulnerability assessment that will identify and, to the extent possible quantify risks to the project
from climate change and variability, and provide corresponding adaptation measures. Outputs of
the CRVA will be used to finalize detailed design, ensuring that the proposed investment is
climate-proofed to the extend feasible.

(i) Scope of work. Define climate risk and vulnerability assessment through literature
review and in close consultation with the ADB mission leader and/or project team
from Bhutan; conduct a climate change vulnerability and risk assessment for the
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project area to identify vulnerability of the planned infrastructure, and adaptation 
measures to be incorporated into the project design; 

(ii) review all available relevant project documents and, in close consultation with ADB
mission leader and/or project team from Bhutan, define the scope of climate risk
and vulnera bility assessment as required by the project;

(iii) collate, organize and review available baseline biophysical, environmental,
demographic, socioeconomic and policy data and information relevant to climate
risk management within the context of the project;

(iv) review existing studies, data and information on current and projected climate
change risks and vulnerability for the proposed specific geographic areas and
sectors covered by the project;

(v) develop detailed scenarios of climate change variables as required for future time
horizons pertinent to the project, including documentation of scenario method, data
sources, uncertainties and caveats;

(vi) identify climate risks and vulnerabilities and potential adaptation options and
practices as inputs to modelling and/or assessment of climate change impacts on
relevant aspects of the project;

(vii) identify and discuss the implicationsof projected climate change impacts and
associated uncertainties for the design and operations of the project;

(viii) conduct technical and economic assessments of potential climate risk and
vulnerability adaptation options and practices relevant to the project;

(ix) within the context of the project, assess existing policies, laws and regulations
and/or institutional framework for adaptation and identify ways to enhance the
enabling environment (if necessary);

(x) submit a comprehensive report on the potential risks of climate change to the
project and possible adaptation interventions, including practical advice on the use
of the CRVA results for project design and operation; and

(xi) finalize the climate change assessment report as a linked document to the RRP.

4. Financial Analysis and Assessments. The consultant will carry out a financial analysis
and assessment of the project in accordance with ADB’s requirements, including:

(i) conducting a financial management assessment of the executing agency,
including:

a. assessing whether previous financial management assessments have been
conducted by ADB or other agencies and, if so, reviewing the results and
ascertaining whether these can be used as input;

b. assessing capacity for planning and budgeting, management and financial
accounting, reporting, auditing, internal controls, and information systems;

c. reviewing proposed disbursement and funds-flow arrangements;

d. concluding on the financial management risk rating and identifying and
confirming measures for addressing identified deficiencies; and

e. recommend a capacity development program to strengthen capacity.
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(ii) supporting the preparation and agreement of cost estimates and a financing plan,
which are based on verifiable data and are sufficient to support project
implementation;

(iii) preparing financial projections and conducting financial analyses of the executing
agency and incremental recurrent costs, to determine financial sustainability, and
reviewing proposed cost-recovery and tariff policies, including affordability;

(iv) conducting financial evaluations (financial cost-benefit analyses) including
sensitivity analyses of project and its components that have a cost-recovery
objective;

(v) where significant risks are identified to project financial sustainability or viability,
proposing relevant financial performance indicators to be incorporated in financial
covenants; and

(vi) assessing and reaching agreement on financial reporting, auditing and public
disclosure arrangements for the Project, and, as appropriate, identifying and
agreeing arrangements for receiving financial statements from executing and/or
implementing agencies.

5. Economic Analysis and Assessment. The Consultant will carry out an economic
analysis of the project in accordance with ADB (2017) Guidelines for the Economic Analysis of
projects, including:

(i) review the macroeconomic context of the project to provide an understanding of
the economy’s overall performance and outlook, and of how specific
macroeconomic factors may affect project performance;

(ii) undertake demand analysis for the project services and or analysis of the expected
constraint that the project should address; demand analysis provides the basis for
identifying the goods or services needed by users and for estimating the scale of,
and economic benefits from, the investment project;

(iii) identify the project rationale for public intervention which can be based on the
failure of (a) markets to adequately provide what society wants, or (b) public
institutions to deliver public goods or services;

(iv) help develop the “theory of change” for the project, which links demands/problems
to be solved by the project, the project intervention, outputs, expected outcomes
and impacts; the theory of change should be consistent with economic theory and
evidence;

(v) identify project alternatives; least-cost analysis to be undertaken to identify the
preferred alternative; the basis for selecting the preferred alternative should be
clearly explained, particularly if it is not the least-cost alternative in economic
terms;

(vi) undertake and compare project benefits and costs in economic terms using with-
project and without-project scenarios for each major project component; the basic
criteria for assessing the project economic viability will be economic net present
value and economic internal rate of return for subprojects (if included in project
design) and total project; border parity pricing should be applied for major tradable
cost and revenue items, along with other appropriate conversion factors;
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(vii) the expert is expected to conduct or coordinate collection of baseline economic
and financial data; these data should have clear sources and should represent the
situation with and without the project;

(viii) undertake distributional analysis of project benefits to project beneficiary and
stakeholder groups, and the extent to which they gain from benefits or bear costs
associated with the project; undertake poverty impact assessment where
necessary;

(ix) undertake sensitivity and risk analysis; where possible undertake a quantitative
risk analysis (such as monte carlo simulation) and explicitly include probability
distributions of key uncertain variables;

(x) assist the project team leader to carry out project appraisal, and prepare necessary
documents for ADB project approval (supplementary appendix, summary
appendix for Report and Recommendation to the President).

6. Procurement. The main task of the specialist is to work with the EA/IA in finalizing the
procurement diligence work, including the procurement risk assessment and mitigation plan, and
conduct of market analysis. The specialist will prepare a strategic procurement plan which takes
into account the findings of the assessments, and is expected to develop draft bidding documents
for procurement packages (including packages subjected to advance contracting) and conduct
capacity building activities to the executing and implementing agencies. The consultant will
coordinate closely with EA/IA and other relevant agencies, and ADB contracted consultants, while
providing the strategic advice and assistance. The terms of reference will include:

(i) preparing the project procurement risk assessment and strategic procurement plan
in accordance with: ADB procurement Policy (2017), Procurement Regulations for
ADB Borrowers (2017), and related guidance notes for ‘procurement risk
framework’ and ‘strategic procurement plan;

(ii) collecting data including market prices on equipment procurement to contribute to
the preparation of the project cost tables; the collection of information on unit costs
of materials, machinery and equipment, cost of civil works and metal works,
transportation, labor cost, etc. and estimate costs of the project; including EMP
implementation;

(iii) conduct market analysis and supply positioning and incorporate the results into
strategic procurement plan;

(iv) identifying the constraints and challenges in procurement operations; incorporate
into the project procurement risk assessment and management plan including the
risk categorization and risk register;

(v) helping executing agency prepare a plan prior to loan negotiations covering the
whole implementation period of end to end procurement activities, including
contract management;

(vi) preparing a realistic schedule and cost estimate for design, supervision, inspection,
and maintenance of proposed procurement activities;

(vii) developing bidding documents for procurement under the project and
incorporating EMP requirements, such that they are ready to be issued;

(viii) organizing procurement capacity development workshops for executing and
implementing agencies for the loan;
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(ix) handholding executing agency in advance procurement of consultants and
works/goods if any;

(x) assisting the EA/IA in issuing of bidding documents, organizing site visits, assisting
pre-bid meetings, responding to requests for clarification on bidding documents;

(xi) carrying out the evaluation of bids;

(xii) facilitating contract negotiation; and

(xiii) preparing the project administration manual (PAM) including the project
management arrangements, costs and financing, financial management,
procurement and consulting services, safeguards and performance monitoring,
evaluation, reporting and communication.

7. Social Development (Gender). The consultant will carry out the poverty and gender
equality and social inclusion (GESI) social assessment for the project, including:

(i) at the outset, agree with ADB and the executing agency on the intended gender
category;

(ii) review the related national policies and regulations of EAs/IAs and explore
opportunities to include GESI aspects in the polices and guidelines;

(iii) Identify potential beneficiaries of the project and collect baseline data including sex
disaggregated information of the potential beneficiaries;

(iv) conduct gender analysis and identify potential gender-differentiated aspects and
features;

(v) conduct site visit and consultation as needed;

(vi) based on gender analysis, develop a gender action plan (GAP) that mirrors the
design and monitoring framework (DMF) outputs and includes gender-inclusive
design features, gender targets and indicators, timelines, cost estimation,
assigned responsibilities, and implementation arrangements;

(vii) integrate GAP or gender design features in the relevant project document;

(viii) prepare terms of reference for gender specialist or consulting firms or NGOs to
implement GAP; and

(ix) prepare other documentations related to gender required in the report and
recommendation of the President (RRP) (e.g., DMF gender targets,
implementation arrangements of the PAM, summary poverty reduction, and social
strategy).

8. Environmental. The consultant will support the EA/IA by carrying out the environmental
assessment, for the project, including:

(i) together with the techincal team ensure environment and climate risk cost-benefits
of location, design and technology alternatives are adequately considered early-
on in developing the subprojects;

(ii) conduct desk-based research and undertake approrpriate environmental survey
and testing required to ensure there is a robust, up to date baseline to inform the
assessment;
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(iii) undertake and document meaningful consultations for the subprojects with public
meetings undertaken with the support of EA/IA,as required by ADB’s Safeguard
Policy Statement (SPS 2009);

(iv) prepare in conjunction with the EA/IA the initial environmental examination (IEE)
reports for each subproject meeting SPS 2009 requirements, locally disclose with
the support of the EA/IA, and finalize the reports incorporating comments from
ADB and other stakeholders including environmental authorities, protected area
management, co-financier, CSOs/NGOs and project affected people etc;

(v) work closely with the technical team to obtain sufficient details to prepare the IEE,
including fully costed environmental management plans (EMP) to be included in
bidding and contract documents;

(vi) work closely with the social specialist to ensure that any impacts on environmental
media that may affect livelihoods are adequately addressed, as well as differential
and disproportaionate environmental impacts on gender, indigenous peoples (if
any) and any other vulnerable groups;

(vii) conduct a climate change vulnerability and risk assessment for the project area to
identify vulnerability of the planned infrastructure, and adaptation measures to be
incorporated into the project design;

(viii) conduct environmental audit of existing facilities for subprojects and develop
necessary corrective action plans, and due diligence of associated facilities (if any)
as part of the IEE/EMP; and

(ix) prepare the environmental management plan, including a biodiversity
management plan.

B. Deliverables

9. The consultant will prepare the following deliverables in line with the relevant ADB
requirements and guidelines.

(i) Inception report including detailed work plan, methodology and resoucing
proposed to undertake the study and idenfication of key risk items, seasonal work
constraints and a technical and economical justification for the project. The report
is to be completed within 3 weeks of mobilization.

(ii) Feasibility study report including technical, financial, economic, environmental
and social assessment of the Project and subprojects including consideration of
alternatives, along with an updated sector assessment. The draft report is
expected within 18 weeks of mobilization, with final report due within two weeks of
receipt of comments from the government and ADB.

(iii) Climate risk and vulnerability assessment/climate change assessment. The
report is to be completed within 12 weeks of mobilization.

(iv) IEE report, government approved and meeting SPS (2009) requirements for the
project.

(v) Economic analysis report and model will include the required analysis of the
Project and subprojects as rquired. The report, or summarised version, will be
incorporated into the feasibility study report. The draft report and model are
expected within 10 weeks of mobilization, with final report and supporting model
due within two weeks of receipt of comments from the government and ADB.
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(vi) Financial analysis report and model will include the financial analysis and cash
flow projections for the overall Project and each sub-project. The report, or
summarised version, will be incorporated into the feasibility study report. The draft
report and supporting model are expected within 10 weeks of mobilization, with
final report and model due within two weeks of receipt of comments from the
Government and ADB.

(vii) Financial management assessment of the EA, in draft, is expected within 10
weeks of mobilization, with final report and supporting model due within two weeks
of receipt of comments from the government and ADB. The financial management
assessment will be considered in the capacity development plan.

(viii) Financial projections of an entity will include 7 ̶ 1 years financial statements
projection. The draft report and associated model is expected within 10 weeks of
mobilization, with final report due within two weeks of receipt of comments from
the Government and ADB.

(ix) Potential PPP structure. The consultant shall explore possible PPP structure and
submit PPP options analysis report, including recommendation for ideal IPP
structure and type and quantum of guarantees required-

(x) Strategic procurement planning report. In accordance with ADB’s Guidance
Note on Strategic Procurement Planning. The draft report is expected within 10
weeks of mobilization, with final report due within two weeks of receipt of
comments from the government and ADB.

(xi) Procurement plan (based on strategic procurement plan) will include the contract
packaging strategy, lotwise cost estimates, implementation arrangements and
project schedule. The draft report is expected within 10 weeks of mobilization, with
final report due within two weeks of receipt of comments from the government and
ADB.

(xii) Project procurement risk assessment and project risk assessment and
management plan. This will include a consolidated list of risks and mitigation
measures associated with the project. The draft report is expected within 10 weeks
of mobilization, with final report due within two weeks of receipt of comments from
the Government and ADB.

(xiii) Procurement capacity building training plan (for executing/implementation
agencies start-up).

(xiv) Project adminstration manual. The PAM will include the project management
arrangements, costs and financing, financial management, procurement and
consulting services and safeguards. The draft report is expected within 18 weeks
of mobilization, with final report due within two weeks of receipt of comments from
the government and ADB.

(xv) Summary poverty reduction and social strategy based on rapid poverty and
social assessments. The draft report is expected within 10 weeks of mobilization,
with final report due within two weeks of receipt of comments from the government
and ADB.

(xvi) Gender action plan. The draft report is expected within 10 weeks of mobilization,
with final report due within two weeks of receipt of comments from the Government
and ADB.
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(xvii) Bidding documents will include all required details, such as the technical
specifications and bill of quantities and requirement of the EMP. The draft BD is
expected within 18 weeks of mobilization, with final documents due within two
weeks of receipt of comments from the government and ADB.

(xviii) Final report will include government approved feasibility study and IEE, as well as
TA completion report.

(xix) At least 3 trainings and capacity building seminars will be conducted virtually in
Bhutan, plus one virtual workshop after submission of the draft final report. Other
workshops and on-the-job training will be conducted as necessary. The
consultants will also prepare regular status reports that highlight issues affecting
timely completion of the assignment.

C. Qualification Requirement of Firm

10. The firm (or consortium) shall have at least five years of experience in project preparation
and procurement in the solar PV and wind sector, and have a proven track record of successfully
preparing projects in line with ADB, or other similar international financial institution (IFI),
requirements. The firm (or consortium) shall have international and national consultants with
expertise in a broad range of solar and wind projects, power utility operations and procurement.
Previous experience in the region or in Bhutan will be preferred.

D. Qualification and Experience of Key Personnel

11. Solar PV expert/team leader (international). The expert shall have a bachelor’s or a
higher degree in engineering and at least 7 years of team leadership and 10 years’ experience in
design, development and implementation of grid-connected solar PV power plants totaling at least
50MW aggregated capacity. The expert should have previous experience in implementing
intermittent generation such as solar and wind power, grid impact analysis, network, and
synchronization analysis; knowledge of international organizations/agencies; previous work
experience in projects financed by international financial institutions (IFIs). Previous experience
in South Asia and with ADB is desirable. The expert will manage the consultant team as team
leader and be the Solar PV expert at the same time. The team leader will be responsible for the
overall administration of the assignment. The terms of reference will include:

(i) review all relevant documents, studies, reports, and major assumptions taken into
any analysis;

(ii) develop a detailed work plan and implementation schedule. Act as team leader for
the consultant team to ensure quality and timely output delivery;

(iii) coordinate the activities of the team and lead discussions with stakeholders;

(iv) lead the preparation of the conceptual engineering/system design, and
configuration of the solar PV and wind power power plants, transmission system,
auxiliary and support facilities ensuring that adequate consideration is given to
environment and climate risk cost-benefits of subproject location, design and
technology alternatives including the “no project” option;

(v) review and prepare the project scope, capital and operating cost estimates,
implementation schedule, contracting, and implementation arrangements. Prepare
budget estimates with reference to international and domestic price trends for
projects of similar scale and quaity;
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(vi) develop and produce the technical specifications and required drawings of the
solar PV plant, transmission system, and all associated systems and structures;

(vii) assist the power system expert in the development of grid integration design,
conduct of grid impact analysis, and synchronization analysis of the planned PV
plants;

(viii) assist the power system expert in the preparation of technical specifications and
drawings related to the electro-mechanical including protection, control,
instrumentation, monitoring systems, integral to the solar power plant and its grid
integration including transmission lines, and substations;

(ix) prepare, in collaboration with relevant team members, the capacity development
plan based on the capacity needs assessment. Develop the training programs, and
O&M manuals. The program will include risk management aspects;

(x) lead the conduct of capacity building needs assessment for solar. Lead the
conduct of workshops for the EA and other relevant agencies on solar technologies
site selection criteria, due diligence process, design, implementation, operation
and maintenance;

(xi) prepare the inputs for special sections of the bidding documents (desired output
specifications for the solar PV system, performance warranties and related
parameters to be used to ensure desired performance, special conditions of
contract etc;

(xii) provide input to climate risk assessment as required; and

(xiii) any other related activity as may be reasonably requested by ADB.

12. Wind power expert (international). The expert shall have a bachelor’s or a higher degree
in engineering and at least 10 years’ experience in design, development and implementation of
grid-connected wind power plants totaling at least 50 MW aggregated capacity. The expert should
have previous experience in implementing intermittent generation such as solar and wind power,
grid impact analysis, network, and synchronization analysis; knowledge of international
organizations/agencies; previous work experience in projects financed by international financial
institutions (IFIs). Previous experience in South Asia and with ADB is desirable. The terms of
reference will include:

(i) review all relevant documents, studies, reports, and major assumptions taken into
any analysis;

(ii) review and prepare the project scope, capital and operating cost estimates,
implementation schedule, contracting, and implementation arrangements. Prepare
budget estimates with reference to international and domestic price trends for
projects of similar scale and quaity;

(iii) develop and produce the technical specifications and required drawings of the
wind power plant, transmission system, and all associated systems and
structures;

(iv) review and opine on wind farm design, including review of macro and micro
siting, wake effects, and potential upwind development effects;

(v) review and opine on the conceptual design, adequacy and performance
characteristics of the selected turbine for the wind and weather conditions at the
Project site;
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(vi) assist the power system expert in the development of grid integration design,
conduct of grid impact analysis, and synchronization analysis of the planned PV
plants;

(vii) assist the power system expert in the preparation of technical specifications and
drawings related to the electro-mechanical including protection, control,
instrumentation, monitoring systems, integral to the solar power plant and its grid
integration including transmission lines, and substations;and

(xi) provide input to Climate Risk Assessment as required.

13. Power system expert (international and national). The expert will have a bachelor’s or
higher degree in electrical engineering or similar fields and at least 10 years of relevant experience
in engineering and design, operation, and management of power plants, especially grid-
connected solar PV and wind power projects and related transmission and support systems.
Previous experience in ADB DMCs, and with ADB is desirable. The national expert will have at
least 7 years of respective experience stated above. The terms of reference will include:

(i) report to the team leader upon engagement, provide inputs, and assist the team
leader in the delivery of required outputs;

(ii) review the existing feasibility studies and relevant documents;

(iii) conduct grid impact analysis, synchronization analysis, and development of grid
integration design;

(iv) develop the design criteria for the project. Recommend the optimum grid-
connected design configuration, voltage-frequency regulation, instrumentation,
electrical design, including design of a supervisory, control and data acquisition
(SCADA) system;

(v) prepare of technical specifications and drawings related to the electro-mechanical
system including protection, control, instrumentation, monitoring systems, integral
to the solar power plant and its grid integration including transmission lines, and
substations;

(vi) assist in the preparation of specifications and bidding documents; and

(vii) any other related activity as may be reasonably requested by ADB.

14. Civil/geotechnical expert (international and national). The civil/geotechnical expert will
have a bachelor’s or higher degree in civil, or geotechnical, or structural engineering or relevant
fields and at least 10 years of relevant experience in geotechnical assessments and design of
foundations and structures preferably for utility scale solar power projects. The expert shall work
closely with the EA and relevant agencies to provide expert advice and ensure the accuracy and
quality of geotechnical, topographic, or hydrological surveys in accordance with international best
practices. The expert shall conduct due diligence on proposed required civil works to be
undertaken by the EA and ensure compliance with international standards. Previous experience
in ADB DMCs and ADB funded projects is desirable. The national expert will have at least 7 years
of respective experience stated above. The terms of reference will include:

(i) report to the team leader, provide inputs and assist the team leader in the delivery
of required outputs;

(ii) review existing feasibility studies and relevant documents including cost estimates
and design configuration, support structure, foundations, and other civil works
requirements for the power plant, transmission, and all associated facilities;
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(iii) lead in developing feasibility studies focusing on geotechnical, topographic, and
hydrological assessment;

(iv) provide design criteria and recommendations on required civil works (access road,
site preparation, earthworks, excavation, Internal access tracks, fences, tracker
foundations, cable trench, LV cable laying, support facilities, substation foundation
and structure);

(v) lead in the technical specifications and drawings of required foundations and
structures for the PV modules, transmission system, substations, auxiliary and
support facilities;

(vi) assist in the preparation of specifications and bidding documents;

(vii) provide inputs to the capacity development plan and assist in the conduct of
training workshops as required; and

(viii) any other related activity as may be reasonably requested by ADB.

15. Financial expert (international). The expert should have bachelor’s degree in finance,
economics or equivalent, with graduate qualifications and at least 10 years of work experience in
financial analysis of projects, preferably in projects with multilateral lending agencies in
developing countries. Working experience in the South Asian region and specifically in Bhutan
would be preferable. He/she will conduct financial due diligence for the projects.

16. Economics expert (international). The expert should have bachelor’s degree in finance,
economics or equivalent, with graduate qualifications and at least 10 years of work experience in
economic analysis of projects, preferably in projects with multilateral lending agencies in
developing countries. Working experience in the South Asian region and specifically in Bhutan
would be preferable. He/she will conduct economic due diligence for the projects

17. IPP/PPP commercial specialist. will have at least a master’s degree in business
administration, finance, and/or economics. The specialist must have extensive experience in
commercial and financial aspects of project finance generally and solar and wind IPPs specifically,
and at least 15 years’ experience overall. The specialist must have experience conducting similar
assignments for solar and wind IPPs in other countries. Direct and relevant experience in South
Asia is a plus. The terms of reference will include:

(i) review existing feasibility studies and advise ADB team on whether quantity and
quality of information is adequate, or where improvements or additional data needs
to be obtained;

(ii) develop input and assumptions sheet for detailed financial model, to know what
data is needed;

(iii) liaise with RGoB agencies, technical consultants, and the ADB team to gather
relevant data for financial modeling exercise;

(iv) liaise with SAEN to understand forms of ADB support that may be applicable to
the project and how this can enhance the transaction structure;

(v) join meetings in Bhutan and elsewhere, as advised by ADB and as required for
purposes of gathering data, understanding the project, and providing commercial
feedback to consultants on their activities;
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(vi) review technical outputs, demand forecasts, financial analysis and other relevant
outputs from ADB’s and/or the RGoB consultant(s) for quality and usability for
commercial analysis;

(vii) develop detailed financial models in Microsoft Excel (one for each project) which
can be used to illustrate IPP structures. Models should be flexible, including but
not limited to:

a. assessing which of the assigned projects are bankable under an IPP structure,
and the associated tariff for each;

b. quantifying if and how much government support (which may come in the form
of grant, debt, or equity) may be required for each project under base and low
case;

c. incorporating ADB sovereign financing as part of the transaction structure,
either directly to the project or through financing of transmission infrastructure;

d. determining value for money (VFM) for government under IPP structure; and

e. evaluating other commercial structures as may be required;

(ix) models should allow for the input of an array of assumptions and outputs typical
for power projects including cost recovery tariffs, solar irradiation/wind resource
assumptions, construction period, operating period, construction cost, realized
capacity, actual availability, actual fixed O&M expenses, pretax project IRR, project
IRR, NPV, equity IRR, DSCR and LLCR. Model should be well organized by tabs
as per international project finance modeling best practices;

(x) models should be provided to ADB in an unlocked form, i.e. formulas visible and
editable in cells and, as a minimum, the models should include the following for a
[25]-year power purchase agreement (PPA) period:

a. input tabs: Worksheets comprising time based and non-time-based input
assumptions with scenario manager options. We anticipate providing the
prospective bidders with an excel template for them to input assumptions that
can be inserted into the Model to compare and evaluate different bids;

b. capex and opex:  Worksheet incorporating unit rates for CAPEX and OPEX,
depending on the Project capacity.  The cost data will be provided by Technical
Consultant;

c. cost recovery tariff forecasts: Worksheet incorporating projected tariffs in
Bhutanese ngultrum/KwH;

d. step-ups and indexation: Step-ups, where relevant, and indexation mechanism
for various cost and revenue items;

e. accounting and tax:  Accounting and tax depreciation and treatment;

f. financing drawdown, repayment and others: Models to accommodate:

 currencies: dual currency financing, in US Dollar (“USD”) and local
currency;

 drawdown: Flexibility to permit different drawdown options (e.g. pro-
rated and sequential) for various funding tranches, including but not
limited to, senior debt and shareholder contributions;
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 repayment: Defined repayment types (e.g. sculpted, straight line, equal
amounts etc.) for individual funding tranches; and

 others: Reflecting important covenants such as DSCR, DSRA, LLCR,
etc.;

g. sensitivity analysis: Capable of carrying out various “what-if” scenarios and
sensitivity analysis related to currency depreciation, funding assumptions,
solar assumptions, cost increases, timing delays, etc.; and

h. model outputs and affordability analysis: Generated projected financial
statements (cash flow, balance sheet, profit and loss, etc.), feasibility metrics,
project returns (e.g. NPV, NPV to government, IRR, RoE, etc.), and provide
outputs in tabular and chart forms.

(viii) value for money (VFM): Develop VFM spreadsheet or model for each project,
linked to the main financial models and showing VFM comparison of different
structures and methods of implementing the projects;

(ix) ensure that developed models are easy to read, are modular enough (based on
transaction needs) to accommodate reasonable changes in structure, and adhere
to industry recognized modeling standards;

(x) coordinate with ADB and/or relevant RGoB agencies on review of model;

(xi) illustrate outputs in graphical form in separate tabs in model and on PowerPoint
slides as required;

(xii) run sensitivities on input variables and structure types as required;

(xiii) create manual / user guide for financial model;

(xiv) review, take responsibility for, and make changes to existing models;

(xv) Commercial assessment. Advise ADB team, RGoB, and related agencies on
commercial aspects of the transaction, including but not limited to recommendation
on IPP structure, bankability analyses, and sensitivities as needed;

(xvi) assess type(s) and quantum of government guarantees that may be required to
make the transaction bankable;

(xvii) assess impact of guarantee structures on government from fiscal and budgeting
perspective;

(xviii) work with ADB team to conduct an informal market sounding to test commercial
viability with market players;

(xix) conduct other financial and structuring analyses as may be required;

(xx) take direct ownership to write certain commercial aspects of reports and feasibility
studies, as required by the ADB team;

(xxi) Presentation of results. Conduct walk-through of model for ADB and/or RGoB as
may be required;

(xxii) make and deliver presentations to client agencies, ADB, and other parties as
requested on commercial aspects of the transaction;

(xxiii) answer questions for ADB and RGoB on relevant matters, as may be required;

(xxiv) General. Provide other relevant support to the ADB team as needed;
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(xxv) work with ADB and other consultants to explore guarantee structures for
transaction as needed; and

(xxvi) evaluate financial statements of entities as required for making financial
assessments or financial projections.

18. Procurement/contracts expert (international and national). The expert will have a
bachelor’s or a higher degree in engineering finance, public administration or a related field and
at least 10 years of relevant experience in procurement, preparation of bidding documents and
contract documentation, or supervision of the execution of contracts in accordance with the IFI’s
guidelines. 15 years of general experience. Previous experience in ADB DMCs and ADB funded
projects, especially experience of Strategic Procurement Planning in accordance with ADB’s
Guidance Note in Strategic Procurement Planning, is desirable. The national expert will have at
least 7 years of respective experience stated above.

19. Environmental experts (international and national). The international expert should
have a master’s or a higher degree in environmental science or similar and be fluent in both
spoken and written English. Internationally recognized health and safety qualification is preferred.
The expert should have relevant professional experience of 15 years or more in assessing
environmental impacts and risks of and coordinating preparation of environmental assessment
reports and EMP to international good practice standards for a wide range of energy sector
investments, including experience of solar and wind farm projects located in ecologically sensitive
areas. The expert should be familiar with international good practice for energy projects, including
the IFC environment, health, and safety guidelines, and preferably be familiar with Bhutan’s
environmental, health and safety laws and regulations. Familiarity with the ADB Safeguards Policy
Statement (SPS) 2009 is an advantage. The national expert will have at least a bachelor’s degree
and 10 years of respective experience as stated above and be fluent in both spoken and written
English. The terms of reference include:

(i) be the focal point for environmental assessment to ensure that ADB's Safeguard
Policy Statement (2009) requirements are complied with. Coordinate and oversee
the work of other international and national environment consultants ensuring the
quality of their inputs and deliverables;

(ii) identify early-on, to the extent possible, opportunities (alternatives) for the project
to avoid or minimize potential adverse environmental impacts and risks through
subproject location, design and technology alternatives including the “no project”
option.  Coordinate with the technical team to ensure environment and climate risk;

(iii) identify and assess gaps, if any, in Bhutan’s environment, health and safety
legislative and institutional framework, the EA/IA’s environmental, health and
safety policies and requirements (if any) and international and regional
environmental and labor agreements to which Bhutan is a signatory and, if
necessary, identify any gap filling measures required;

(iv) identify and assess gaps, if any, in the EA/IA’s commitment and existing capacity
to implement national and ADB safeguard requirements for environment, such as
institutional arrangements, staff, qualifications and experience for environmental
management, and, if necessary, identify capacity development measures to fill
gaps, including staff recruitment, training programs, development of policies and
procedures etc.;

(v) provide as necessary capacity development activities during project processing
including providing on-the-job guidance and formal training to EA/IA staff on ADB's
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Safeguard Policy Statement (2009) requirements, so as to support quality and 
timely preparation of safeguards documents and the subsequent implementation 
of the IEE/EMP for the project; 

(vi) undertake field visits and with reference to the REA screening and the IFC EHS
guidelines identify and assess (quantifying wherever possible) the environmental,
health and safety impacts and risks of the subprojects including consideration of
the magnitude and duration of both temporary and permanent direct, indirect,
cumulative and induced impacts arising from the construction, operation and
maintenance phases.  Zone of visual influence maps should be provided.
Specifically, for the wind farm subprojects the assessment must include (a)
modelled bird and bat collision risk assessment, (b) modelled noise assessment,
and (c) modelled shadow flicker assessment;

(vii) undertake and document meaningful consultations for the subprojects including
with members of the local communities, relevant government officials, and non-
government/civil society organizations to inform the scope of the IEE/EMP for the
project and to facilitate local disclosure of its findings once drafted. Public meetings
organized by EA/IA are to be attended by at least 40% local community
representation of women, if it is not possible or they do not have the opportunity to
actively contribute due to social norms separate gender focus group must be held
and documented.  Separate focus groups must also be held for indigenous peoples
(if any) and any other vulnerable groups;

(viii) prepare in conjunction with the EA/IA the IEE/EMP for the project for ADB’s review
and approval in accordance with Appendix 1 of the ADB’s Safeguard Policy
Statement (2009) and respond to comments raised.  In preparing the IEE obtain
sufficient details to ensure a comprehensive project description, conduct additional
baseline desk-based research and field surveys and testing (e.g. air quality, noise,
water quality, socioeconomic surveys etc.) to provide a robust, up to date baseline,
undertake qualitative and quantitative impact assessment, and undertake
meaningful consultations, as required;

(ix) recommend and ensure the EMP incorporates (as applicable) appropriate
mitigation for the anticipated environmental impacts and risks of the subproject,
sufficient that no residual significant impacts are expected to occur, and where not
possible compensation measures in accordance with national requirements and
international good practice as set out in the IFC EHS guidelines together with
performance standards, responsibilities, and budgets; qualitative and quantitative
monitoring requirements with timings, locations, frequency, methods, performance
standards, responsibilities and budgets; institutional arrangements for
implementation; and a capacity development program;

(x) for projects that involve existing facilities (e.g. transmission lines and substations)
undertake environmental audit as an external expert to identify past and present
environment, health and safety concerns and their compliance with national
requirements, ADB’s Safeguard Policy Statement (2009) and international good
practice as set out in the IFC EHS guidelines, and, as necessary, identify and
agree with the EA/IA a time bound, budgeted corrective action plan to address any
gaps; and

(xi) for projects that involve associated facilities (if any) undertake due diligence
informed by existing documentation to determine the level of safeguard risk,
compliance with national requirements, ADB’s Safeguard Policy Statement (2009)
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and international good practice as set out in the IFC EHS guidelines, and, as 
necessary, measures to address potential third-party impacts. 

20. Ecological and ornithological experts (international and national). The international
experts should have a master’s or a higher degree in ecology or similar and be fluent in both
spoken and written English. The experts should have relevant professional experience of 15 years
or more in undertaking ecological or ornithological assessment.  For the ecology position, the
expert must have extensive experience of designing and undertaking critical habitat assessment,
as well as bat surveys, ecological assessment, mitigation and monitoring for wind farms; and for
the ornithology position, the expert must have extensive experience of designing and undertaking
ornithological surveys, bird collision risk assessment, mitigation and monitoring for wind farms.
The expert should be familiar with international good practice for energy projects, including those
referred to in the IFC Environment, Health, and Safety Guidelines, and preferably be familiar with
Bhutan’s environmental laws and regulations. Familiarity with the ADB Safeguards Policy
Statement (SPS) 2009 is an advantage. The national experts will have at least a bachelor’s
degree and 10 years of respective experience as stated above and be fluent in both spoken and
written English. The terms of reference include:

(i) conduct biodiversity screening and scoping to identify the presence of
environmentally sensitive areas of international and national importance and
potential natural and critical habitat triggers per the ADB's Safeguard Policy
Statement (2009) definition and with reference to IFC Performance Standard 6
guidance using the Integrated Biodiversity Assessment Tool (IBAT) and other
resources and in consultation with species experts, relevant government officials
including protected area management, forest officers (as applicable to a location)
and non-government/civil society organizations;

(ii) undertake field visits and with reference to the REA screening and the IFC EHS
guidelines identify and assess (quantifying wherever possible) the
ecological/ornithological impacts and risks of the subprojects including
consideration of the magnitude and duration of both temporary and permanent
direct, indirect, cumulative and induced impacts arising from the construction,
operation and maintenance phases. Specifically, for the wind farm subprojects the
assessment must include modelled bird and bat collision risk assessment per
international good practice;

(iii) to inform the assessment, develop ecological/ornithological survey TOR for
clearance by ADB, undertake ecological/ornithological surveys for all subprojects
following international good practice, and ensure survey results to be adequately
recorded and documented.  Surveys to cover all seasons of the year and be
targeted to flora and fauna of high biodiversity value, international or national
CR/EN conservation status, endemic species, and species that are at risk of
impact from wind farms and transmission lines notably bats and birds. For bats,
surveys to include an assessment of feeding and/or roosting habitat following
international good practice. For birds, surveys to include block counts and vantage
points sufficient to inform a collision risk model;

(iv) recommend and include in a Biodiversity Management Plan, appropriate mitigation
for the anticipated ecological/ornithological impacts and risks of the subprojects,
sufficient that no residual significant impacts are expected to occur, and where not
possible offsets in accordance with national requirements and international good
practice;
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(v) if natural or critical habitat is present, undertake further assessment to demonstrate
if ADB's Safeguard Policy Statement (2009) requirements (e.g. no net loss) can be
met by the project;

(vi) for subprojects in legally protected areas undertake and document consultation
with the protected area management per the ADB's Safeguard Policy Statement
(2009) requirement. Confirm the subproject is consistent with the existing
management plan, and with the involvement of the EA/IA agree an enhancement
plan to be implemented as part of the EMP; and

(vii) provide as necessary capacity development activities during project processing
including providing on-the-job guidance and formal training to national consultants
as well as relevant government officials, and non-government/civil society
organizations on undertaking bat and bird surveys for wind farm assessment
following international good practice.

21. Social development (gender) expert. The expert should preferably have a bachelor’s or
a higher degree in sociology, anthropology, social sciences or similar. The expert should
preferably have relevant professional experience of 10 years or more. The expert will be
responsible for conducting social safeguard due diligence in accordance with ADB’s Safeguard
Policy Statement (2009). Experience with similar assignments with ADB and its developing
member countries is highly preferred. The terms of reference include:

(i) conduct rapid social analysis, including gender analysis, of the projects  ADB’s
Gender and Development Policy, and government requirements and propose
detailed implementation arrangements. The analysis will include the project’s
development impact and its potential impact on poverty reduction, as well as
reducing gender disparities in energy sector;

(ii) conduct public consultations and information disclosure to affected persons (APs)
as required by ADB and the Government;

(iii) review national legal policies, EA’s and state government policy  on gender
equality and social inclusion. Discuss with the EA’s corporate mandate and
ascertain how it could address GESI issues through its corporate structure, policies
and procedures as well as project design; and

(iv) Any other related activity as may be reasonably requested by ADB.

22. Climate risk and vulnerability assessment expert. The expert should have an
advanced university degree, preferably at doctorate level, in civil or environmental engineering or
related discipline and at least 10 years of experience encompassing infrastructure design,
adaptation planning and practices in the power sector and risk management. A strong track record
of working in complex and inter-disciplinary research projects, demonstrated skills in effective
communication and interaction with professionals from different cultural backgrounds and
disciplinary fields. Demonstrated knowledge of, and ideally experience, in the design, operation
and maintenance of solar PV, wind and hydropower plants. Be the focal point for climate change
vulnerability and risk assessment.




