
Regional Cooperation on Renewable Energy Integration to the Grid 

KSTA REG 51148 

TERMS OF REFERENCE FOR CONSULTANTS 

A. Background 

1. Despite abundant renewable energy potential, current installed capacity share of
intermittent renewable energy (for the purpose of this technical assistance, renewable energy 
refers to intermittent renewable energy such as solar and wind) power generation in the region 
is less than 5% on average, while the majority of electricity is generated from fossil fuel or 
traditional hydro power. While the costs of solar and wind power generations are becoming 
competitive with conventional generation, lack of technical experience to address the 
intermittency of renewable energy generation remains as one of major technical challenges for 
renewable energy adaptation into generation mix. Securing regulation reserve to balance with 
intermittent renewable energy output is one of such challenges. Lessons from leading countries 
show that regional cooperation is less costly than for national remedies. The wider the regional 
connectivity and cooperation, the less total backup generation or storage capacity is necessary. 
This knowledge and support technical assistance (TA) will assist the Central and West Asia 
countries in achieving their renewable energy development target by overcoming the bottleneck 
of grid side for renewable energy generators to be integrated more, utilizing a regional 
cooperation mechanism. Further, appropriate renewable energy management tools like 
forecasting service would further contribute to reducing the necessary regulation reserve during 
dispatching operation, resulting saved operation cost for renewable energy integration. 

2. Seven Central and West Asia countries, Afghanistan, Kazakhstan, Kyrgyz Republic,
Pakistan, Tajikistan, Turkmenistan, and Uzbekistan (the region), are selected because they are 
geographically connected, which enable it easier to share backup generators or storage 
capacity. Another reason is that those countries have shared electricity each other historically 
and its legacy sharing protocols/ mechanism can be easily utilized for this TA. 

3. CAREC program. This TA’s activity is closely linked with Central Asia Reginal
Economic Cooperation (CAREC) activities. CAREC is a partnership of 11 countries of Central 
and West Asia countries to promote economic development. ADB serves CAREC as its 
secretariat. Energy is one of CAREC’s four priority areas. The TA aims to provide technical 
proof to the region’s policy makers for further renewable energy development consideration. 

4. Regional cooperation in power sector. The proposed TA is built on the past regional
TA, which was completed in 2012 financed by ADB. The past TA analyzed the benefit of 
regional cooperation, which had decreased after the fall of Berlin Wall.  The TA concluded that 
regional electricity trade can only resume after a higher degree of energy security has reached 
in each country.  It recommended that donors should assist countries in improving energy 
security, e.g. by rehabilitation of power plants and transmission lines, and adding generation 
capacity.  

5. After 5 years since the completion of this first regional TA, the condition of the countries
has changed dynamically to pro-clean energy. ADB announced an Asia Solar Energy Initiative 
to generate some 3,000 MW of solar power, and implemented a regional capacity development 
TA called Quantum Leap in Wind Power Development in Asia and the Pacific.  Most of the 
countries in the region committed Nationally Determined Contribution (NDC) under Paris 
Agreement to reduce the emission of greenhouse gas. In the meantime, ADB has continuously 
engaged with the dynamic process through policy dialogue with the countries individually as well 
as via CAREC meetings. 

http://www.adb.org/Documents/LinkedDocs/?id=51148-001-TAReport
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6. In line with these trend, the countries requested ADB to support their renewable energy 
development by adopting grid and off-grid renewable energy, promoting new clean technologies, 
and developing policies, regulations to incentivizing to promote more renewable energy 
investment, and highlighting the technical/grid requirements to absorb greater intermittent 
renewable energy.  
 
7. Relevant activities. ADB is responding to these requests with a RETA for promoting the 
latest technology – TA 9299-REG: Leapfrogging of Clean Technology in Central Asia Regional 
Economic Cooperation Countries through Market Transformation, and also through a proposing 
RETA that seeks to address key policy and regulatory barriers that hold back renewable energy 
investments in the region. This TA proposes to address the third question, i.e. technical/grid 
requirement to absorb more intermittent renewable energy, specifically by: (i) securing the 
optimal amount of spinning reserve capacity of backup generators/ storage in less costly 
manner; (ii) educating grid operators to adopt modern tools like forecasting system in their daily 
dispatching operation to control intermittent renewable energy behavior. The proposed TA will 
also address one of the recommendation of the 2012 TA, namely by contribute to realizing less 
costly renewable energy development as regional benefits by facilitating long-term planning of 
spinning reserve sharing as well as by sharing the cost and experience of innovative supporting 
tools adoption, including forecasting service, demand response, and storage system. 
 
8. Diversified situation. Although some countries’ current renewable energy development 
is not as proactive as the others, those countries will also benefit from joining the regional 
framework which is proposed under this TA. As mentioned above, because solar and wind 
power generation can be integrated to the grid with the support of backup generators (or 
regulation/ balancing reserve), typically gas-fueled and hydro power generators, countries with 
rich gas and hydraulic resources will benefit from economic opportunity by sharing their backup 
generators under the regional framework. 

 
9. Sustainability of the TA result. The TA’s output will be incorporated to governments’ 
commitment: (i) analyzed regional sharing rule and mechanism is expected to be reflected to 
each country’s grid code and to utility’s development plan in harmonic manner. CAREC as the 
regional cooperation platform gives the authority to the regional rule and mechanism to be 
incorporated to each country; (ii) timeline of participation to regional sharing arrangement by 
country will be summarized in a roadmap, and will be reflected in Energy Sector Coordinating 
Committee (ESCC)’s annual Energy Work Plan (EWP); (iii) the yearly number of operators to be 
trained under capacity building program will be programmed in each utility’s human resource 
plan; and (iv) grid reinforcement investment plan, such as regulating capacity development 
project, will be incorporated to the country’s long-term development plan. 

 
10. TA’s Boundary. This TA will not cover local congestion analysis resulting from 
renewable energy connection to grids. This is partly because relevant power system analyses 
were and are already implemented to assess such issues in some countries. The TA will not 
cover the other factors, such as assistance to financial incentives for private investors to 
renewable energy power plants, and regulatory and legal aspects, because such assistance are 
also already implemented, as mentioned above (para. 7). The consultant is encouraged to 
monitor the progress and results of these relevant activities, reflecting them to this TA’s work 
upon necessary. 

 
11. Working committee. The TA will establish a working committee which consists of grid 
operators of the target countries. They will be the primary beneficiary of this TA, receiving the 
capacity building and sharing the finding of the TA. The consultant is expected to coordinate the 
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working committee members. The result will be incorporated to region-wide as well as country-
level roadmap to integrate renewable energy to grid. The roadmap will be endorsed by CAREC 
to be reflected to the EWP. For knowledge sharing among target countries, international 
workshops will be organized for each output at interim stage and final stage, which will be 
financed by the TA.  
 
B. Objective 

 
12. The TA will support Afghanistan, Kazakhstan, Kyrgyz Republic, Pakistan, Tajikistan, 
Turkmenistan, and Uzbekistan to increase intermittent renewable energy generation (solar PV 
and wind power generation) by providing training to transmission grid operators on modernized 
control techniques to address renewable energy intermittency and by analyzing least-cost 
capacity reserve development to absorb intermittent renewable energy output, utilizing regional 
cooperation arrangement options. This TA seeks to address the technical barriers so that the 
greater adoption of renewable energy will progress quickly in the region, assisting the region’s 
“take off” phase by (i) mastering how to control grid with renewable energy and (ii) lowering the 
cost of renewable energy integration by saving the investment on regulation reserve utilizing 
regional cooperation framework. 
 
C. Scope of Work 

 
13. Four key outputs will be achieved under this TA. 

Output 1: Grid reinforcement plan ready to accept intermittent renewable energy  
Output 2: Regional cooperation framework to share balancing capacity reserve 
Output 3: Dispatch operation support tool and approach analysis 
Output 4: Capacity building 

 
Output 1: Grid reinforcement plan ready to accept intermittent renewable energy  
 
14. This component aims to provide the target countries with a roadmap to integrate 
intermittent renewable energy successfully to the grid, containing: (i) the masterplan of 
balancing reserve development; (ii) capacity building program to enhance grid operators' skills 
and knowledges to control intermittent renewable energy in the grid; (iii) the other relevant items, 
such as recommendation to revise the grid code to attract balancing reserve suppliers; and (iv) 
the impact to the above items by applying regional cooperation approach. For example, sharing 
balancing reserve among different transmission system operators (TSOs) may reduce the total 
amount of balancing reserve. Coordinating the grid code revision activities among the countries 
would result in harmonized regional grid code, which would expedite the further intermittent 
renewable energy integration to the region.   To achieve these, the following sub-components 
are expected to be implemented: 
 

a) Balancing capacity reserve assessment 
Objective: Identify necessary regulation reserve up to year 2030, considering the 
implementation of regional cooperation approach. In case new power plants need to be 
developed, the investment list will be prepared. Propose feasible steps to realize the 
regionally-harmonized regulation reserve development. The investment list may include 
new interconnection transmission lines to enable identified capacity reserve sharing.  
Key consideration. Firstly, the consultant may not have to develop power generation 
development plan but to review the existing plan. In case the plan’s period is not long 
enough, e.g. 5 years, the consultant develops the plan after the period up to year 2030. 
Such a plan needs to be agreed with the counterpart utilities or the relevant government 
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agency as well as with ADB. Secondly, due to the different grid operation practice level 
among the target countries, the consultant is expected to first accurately understand the 
current practice, including the reserve amount and the target fluctuation factors of the 
regulation, such as load and loss of generators. 
 

b) Dispatching operation practice assessment 
Objective: Identify the gap toward the target condition for daily dispatching operation 
practice, i.e. the one to be able to manage large-scale intermittent renewable energy in 
the grid. Recommend appropriate operation practice including tools and approaches to 
be incorporated, and feasible steps to reach the target condition. Depending on the 
operation practice stage of the TSOs, the recommendation topic may vary from basic 
frequency control practice to the establishment of a renewable energy control center. 
Propose the revision of settlement practice of power accommodation between the 
countries to promote balancing reserve sharing among TSOs. This study result will also 
be a base for following Output 2 and 3.  
Key Consideration: current practice on balancing supply and demand. Due to lack 
of power supply, balancing practice is not fully implemented in some countries. 

 
c) Policy and sector review 

Objective: Propose necessary revision of policy and regulation including grid codes to 
enable balancing reserve suppliers to provide sufficient amount of reserve capacity. 
Renewable energy policy in general, including technical requirement of intermittent 
renewable energy to be connected to the grid, will be also reviewed. Review and 
analyze relevant legal barriers. Propose roles of key market players including to-be-
established market operators and settlement mechanism in the future balancing reserve 
market in the countries. Propose necessary revision of policy and codes to realize 
balancing reserve sharing among the countries.  
 
Key consideration. Private sector participation. In most of the target countries, most 
generators are owned by a state-owned utility, following the utility’s central control 
center’s dispatching order, while the private participation in power generation market is 
being encouraged in some countries. In case of the former, there may be no specific 
compensation to ancillary service providers, while the latter case may be same if take-
or-pay contract is in place for independent power producers (IPPs). Otherwise, there 
may need specific treatment to compensate such ancillary service. The TA will analyze 
both scenarios.   

 
d) Capacity building 

Objective: Strengthen the beneficiaries, mainly the working committee members, with 
relevant knowledge. The consultant is expected to propose the training menu, whose 
topics include but not limited to the planning and operation method of balancing reserve 
in daily dispatching operation. Two workshops will be organized to provide the training to 
the working committee as well as to disseminate the finding at interim stage and at final 
stage. 

 
e) Power system analysis (scope for separate consulting firm) 

Objective: For a sample country, perform power system analysis to identify any local 
impact, such as grid congestion and the other network constrains, resulted from 
renewable energy integration. Analyze the maximum installed capacity amount of 
intermittent renewable energy to be connected to the grid without significant 
reinforcement. 
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Output 2: Regional cooperation framework to share balancing capacity reserve 
 
15. This component will analyze least-cost methodology to develop balancing reserve for 
intermittent renewable energy by way of regional cooperation option. For this purpose, so called 
area balancing coordination or grid control coordination will be analyzed. Its concept is to share 
each country’s reserve capacity or backup generation capacity among the countries so that 
power output fluctuation resulting from load fluctuation, loss of generators, and intermittent 
renewable energy power plants can be balanced in less costly manner compared with stand-
alone arrangement. The target countries are gifted with ample secondary reserve resources, 
such as hydraulic resource in Kyrgyz Republic, Pakistan, and Tajikistan and gas resource in 
Afghanistan, Kazakhstan, Turkmenistan, and Uzbekistan. The consultant will coordinate with 
and report to the working committee in designing the methodology. 
 
16. Objective: Propose the mechanism to share balancing reserve among the target 
countries. Estimate possible sharing reserve, considering price gap, current intermittent 
renewable energy development plan. Propose the possible addition of the sharing reserve 
amount under accelerated development scenarios of intermittent renewable energy, which the 
consultant is to propose.  Propose the feasible steps to realize the mechanism. Propose several 
scenarios for the steps, considering the different power sector conditions among the countries. 
Sharing practice may start from bilateral practice. Prepare investment list necessary to achieve 
the mechanism, including the upgrade of the supervisory control and data acquisition/energy 
management system (SCADA/EMS). Propose necessary revision of settlement agreement for 
power accommodation among the countries. Propose the regionally-harmonized rule to 
implement the balancing reserve sharing. Update the roadmap prepared under Output 1 upon 
necessary. Provide capacity building to the working committee, the other grid operators at 
central control centers, and possible market operators, on reserve sharing practice between 
stakeholders.  

 
17. Expected output. Develop a report summarizing the above findings including the 
sharing balancing reserve mechanism among the target countries, and updated regional 
roadmap. Two workshops will be organized to provide the training to the working committee as 
well as to disseminate the finding at interim stage and at final stage.  
 
Output 3: Dispatching operation support tool and approach analysis 
 
18. This component will evaluate the benefit of various measures for grid operators at 
central control centers to mitigate the unexpected output behavior from solar and wind power 
plants. Such measures would include renewable energy output forecasting system, demand 
response (storage), decentralized reserve margin, fast operation of backup generators, and 
renewable energy curtailment. Among these, accurate forecasting is expected to significantly 
reduce the necessary amount of reserve capacity, hence reducing capital and fuel cost. For this 
purpose, this component will measure the actual impact of the forecasting service by having a 
selected TSO to use the service for a limited time, e.g. 3 to 6 months, in their daily dispatching 
activities. The consultant is to procure the service under the provisional sum budget of this TA. 
By sharing the cost of multiple vendors’ forecasting service among the countries, it is expected 
to improve the accuracy as well as to reduce the cost of the service.  
 
19. Objective: Assess the optimal operation approach to manage the grid with intermittent 
renewable energy for the target countries. Provide a training to grid operators at central control 
centers on modernized technique to control intermittent renewable energy integration.  
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20. Expected output. Develop a report summarizing the finding, including the best control 
tool to manage intermittent renewable energy in the grid. Two workshops will be organized to 
provide the training to the working committee as well as to disseminate the finding at interim 
stage and at final stage. 
 
Output 4: Capacity building 
 
21. For the output/ outcome to be sustainable for all the target countries, provide capacity 
building to the working committee and the other relevant entities. As mentioned above, each of 
the above three outputs contains capacity building sub components. Conduct those sub 
components. The consultant also prepares a report summarizing the training record and 
deliverables. 
 
D. Consultant Team 

 
22. International consulting firms (the consultant) will be recruited to provide the services. 
The consultant’s activities are expected to last 19 months. Unless specified, the consultant is 
free to propose the other key experts and non-key experts. Table 1 shows key experts’ 
qualification. 
 
23. Proposing entities will determine the number and the nature of experts they will require 
to achieve the objectives of the contract, in accordance with their proposed approach and 
methodology. However, ADB requires a minimum of five key experts, one of which will be 
expected to act as Team Leader:  

 
(i) One Dispatching operation expert-1/ Team leader (international, minimum 5 

person-month, Intermittent) 
(ii) One Power market design specialist/ Deputy team leader (international, minimum 

4 person-month, Intermittent) 
(iii) One Power development planner-1 (international, minimum 4 person-month, 

Intermittent) 
(iv) One SCADA/EMS expert (international, minimum 2 person-month, Intermittent) 
(v) One System planning expert a (international, minimum 5 person-month, 

Intermittent) 
a: The experts are for the separate consulting firm. 

 
Table 1: Key experts’ qualification 

Position Key qualification 

Dispatching operation expert-
1/ Team leader 

 Experience in transmission grid operation, including 
frequency control. Experience in power trading is 
preferred. 

 Experience in operation or design of grid with intermittent 
renewable energy. 

 Experience in grid control coordination or equivalent 
operation. 

 Bachelor or higher academic degree in electrical 
engineering or equivalent. 

Power market design 
specialist/ Deputy team 

 Experience in market design to define balancing capacity 
reserve for intermittent renewable energy. Experience in 
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leader regional cooperation is preferred. 

 Experience in grid control coordination or equivalent 
operation, which shares capacity reserve between 
transmission system operators. 

 Experience in settlement activities of power market. 

 Bachelor or higher academic degree in electrical 
engineering or equivalent. 

Power development planner-
1 

 Experience in planning intermittent renewable energy 
integration to the grid in transmission network. 
Experience in regional cooperation is preferred. 

 Experience to conduct power development planning 
using simulation model like WASP IV. 

 Bachelor or higher academic degree in electrical 
engineering or equivalent. 

SCADA/ EMS expert  Experience in operation or design of grid with intermittent 
renewable energy. Experience in regional cooperation is 
preferred. 

 Experience in designing SCADA/EMS. 

 Bachelor or higher academic degree in electrical 
engineering or equivalent. 

System planning expert  Experience in power system planning of grid with 
intermittent renewable energy. Experience in regional 
interconnection lines is preferred. 

 Bachelor or higher academic degree in electrical 
engineering or equivalent. 

 
24. In addition to the above required key experts, the proposing entities should also include 
in their technical proposal, in the personnel work plan and in their financial proposal all other 
“non-key experts” required in accordance with their proposed approach and methodology. The 
proposing entity must also determine and indicate the number of person-months for which each 
key or non-key expert will be required. The following non-key and non-mandatory experts 
(international or national) are recommended to consider including in their team: 
 

 Power development planner -2 

 Dispatching operation expert-2 

 Policy expert 

 System analysis expert 

 Energy economist 
 
25. All experts engaged under the contract, whether key or non-key experts, must be 
citizens of one of the ADB eligible countries. 
 
E. Institutional arrangement  

 
26. ADB will be the executing agency working closely with CAREC-ESCC country focals. A 
working committee will be established under the CAREC-ESCC to facilitate the discussion and 
output dissemination. The TA consultant will support the working committee in the 
administration and the coordination of the above process.  The TA finding will be disseminated 
to the countries through the working committee members at workshops and meetings. The 
capacity building will be also provided to the working committee members, who will be 
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composed of grid operators of the target countries. The workshops are expected be hold twice 
for Output 1 to 3 plus final conference, totaling seven. In addition to the international consulting 
firms, following individual consultants will be recruited as expert presenter at workshop and as 
the TA coordinator. 

 

 Resource person  

 Individual consultant for coordination  
 

27. The counterpart from the target countries will provide office space, counterpart staff, 
appropriate data necessary to accomplish the task, and other in-kind contributions. 
 
28. The consultant is encouraged to utilize local consultants for preliminary tasks such as 
data collection. The consultant is encouraged to review past relevant studies in the region, 
including ADB’s regional masterplan study (2013). Figure 1 shows the planned implemented 
schedule, while the consultant is encouraged to propose their own. 
 

Figure 1: Planned schedule 
Task/ 
month 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Output 1                     

                     

Output 2                     

                     

Output 3                     

                     

Output 4                     

 
F. The Reports 

 
29. Table 2 summarizes the reports that the consultant would be requested to submit. 
Besides these, the consultant is expected to provide monthly/ quarterly progress reports to ADB, 
summarizing the findings and progress. The reports will be presented at the workshops. All 
documents and reports will be in English and Russian. All documents and reports will be made 
available in an electronic format to ADB. 
 

Table 2: Reporting requirements 

Report 
Deadline 
(month from the 
commencement) 

Major contents 
Copies 

Hard Soft 

1. Inception 
report 

2. Interim report 
3. Draft final 

report 
 
 
 
 

4. Final report 

1 
 
9 

17 
 
 
 
 

 

19 

 Approach and 
methodology. 

 Draft roadmap. 

 Updated roadmap; 

 Optimal intermittent 
renewable energy control 
tool; and  

 Regional sharing 
mechanism. 

 All of the above. 

15 
 

15 
15 
 
 
 
 
 

30 

1 
 
1 
1 
 
 
 
 
 

1 
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G. Preparation of Proposal 
 

30. Proposing entities are requested to prepare a detailed description of how they propose 
to deliver on the outputs of the contract in the section of their proposal called “Approach and 
Methodology”. In this narrative, entities should be explicit in explaining how they will achieve the 
outputs, and include any information on their existing activities upon which they may eventually 
build as well as the details of what staff will comprise the project team. 
 
31. Entities must also describe their experience in the region and their ability to operate in 
the region’s language, including Russian. 
 
32. Only one curriculum vitae (CV) must be submitted for each key and non-key expert 
included in the proposal. Only the CVs of key experts will be scored as part of the technical 
evaluation of proposals. The CVs of non-key experts will not be scored, however ADB will 
review and individually approve or reject each CV for each non-key expert position in the 
proposal. 
 
33. All positions under the contract, both key and non-key experts, must be included and 
budgeted for in the financial proposal in accordance with the person-month allocation required 
for each as defined by the proposing organization. 

 
H. Terms of the assignment 

 
34. Experts will be based in the seven target countries for the duration of the assignment. 
The duration of the assignment is 19 months from the start date, expected to be November 
2017, and the assignment of experts is intermittent in nature. The terms will be revised based 
on consultations between the parties involved in the assignment according to changes and or 
additional requirements identified during the course of implementation. 
 


