77 A TR — R

wTEM 1

OV ILT 4 T —E X TOR

TN FE SR =t






Example of Terms of Reference (ToR) - Draft

Terms of Reference for Design and Supervision Consultant for the Design
and Build under Engineering Activities of the Barauni Extension Project,
Unit No. 10

Chapter 1. Background

1. General

The fundamental purpose of national electric power development is to secure the supply capacity
for satisfying the rapid increment of power demand in concurrence with the rapid economic growth
of the Republic of India. Electricity shortage in the State of Bihar is currently reaching 4.7 % of the
supply and 21.8 % of the peak demand hence the government of Bihar state plans huge increment of
the power generation capacity in order to meet the growing demand.

With the decommissioning of Units No.4/5 (2 x 50 MW) at Bihar Thermal Power Station (BTPS),
Bihar State Power Generation Company Limited (BSPGCL) launched an examination of new power
generation equipment. Instead of the originally planned subcritical pressure 250 MW unit, the
possibility of construction of a 660 MW supercritical pressure coal-fired thermal power station was
requested from the government of India to the Japan International Cooperation Agency (JICA). In
fiscal year 2015, JICA implemented a feasibility study of constructing Unit No. 10, a 660 MW-class
coal-fired thermal power station, concluding that the introduction of supercritical pressure or higher
was feasible. Thermal efficiency of about 42 % can be expected if supercritical or ultra-supercritical
pressure is adopted for a 660 MW-class unit.

The Government of India intends to use part of the proceeds of the loan for eligible payments for

consulting services for which this ToR is issued.

2. Description of the Project
(1) Configuration of the Project
The Project comprises of the following components:

Civil, Electrical and Mechanical EPC Contract of Power Plant Construction

(2) Duration of the Project
The Project of the Power Plant is expected to be completed in 52 months after NTP.



(3) Location of the Project
BTPS is located in the Begusarai District about 110 km east of Patna, the capital of the State of
Bihar, on the north bank of the Ganga River and nearby the National Highway Route 31 (NH-31).

(4) Executing Agency:
Bihar State Power Generation Company Limited (BSPGCL) and Bihar State Power Transmission
Company Limited (BSPTCL)

(5) Technical information:

Regarding steam conditions of the 660 MW supercritical unit, steam pressure was set at 245
bar and steam temperature was set at 593°C/593°C (main steam/reheated steam). Power
stations with these steam conditions are increasing in India and there are many power stations of
this type in Japan. Therefore, reliability and high performance of this type of power station have

been fully proved.

1) Plant performance

Expected plant performance was calculated, using the following steam conditions.

» Main steam pressure: 245 bar
» Main steam temperature: 593°C

» Main steam flow rate: 1,860 t/h
» Reheat steam pressure: 48.9 bar
» Reheat steam temperature:  593°C

» Reheat steam flow rate: 1,854 t/h

2) Plant power output
100 %TMCR output — 660 MW (generating end) Conditions
» Make-up water: 0 %
» Condenser vacuum: 65 mmHg

3) Governing valve at Valve Wide Open (VWO) - 693 MW (generating end)

4) Station service power
The station service power is expected to be 36,200 kW during the rated load (100 %TMCR)

continuous operation.

5) Plant heat rate
The plant heat rate is expected to be 1,791 kcal/kWh at TMCR.



6) Boiler efficiency
The boiler efficiency is expected to be 87.66 % at TMCR at the ambient temperature of 25
degree C and RH of 67 %.

(6) Related projects
BSPGCL is currently implementing Rehabilitation & Modernization / Life Extension work on

Units No.6/7 (2 x 110 MW) and the construction of Units No.8/9 (2 x 250 MW) at BTPS.

(7) Characteristic of the Project Implementation
1) Availability of the Project Area
To make available an area of approximately 120 m x 50 m for the turbine building, 100 m
x 80 m for the Boiler facility and to make use of the limited area for implementing
construction adjacent to Units No. 8/9.
2) Quality Control
To keep and/or store equipment, parts and materials free from the flying ash to satisfy
Quality Assurance requirements in construction phase.
3) Technology Transfer
Technology Transfer of Supercritical Pressure Power Station to Executing Agency staff

shall be prioritized because the Technology is first introduced to Executing Agency.

(8) Scope of Works under the Project

The scope of works for The Project is as follows:



Table 1-1 The scope of works for the Project

Lots

Contents

Lot 1: Power Plant

A\

Civil and Foundation work of Power Plant
Construction of Buildings of Boiler, Turbine,
Generator and other facilities

Boiler

Air Quality Control System

Turbine

Generator

Generator Transformer

Switchyard

Cooling System

Chimney

Fuel Oil Handling System

Coal Handling System

Plant Water System

Ash Handling System

HVAC system

Consulting services

YV V V V V|V V V V V V V V V V V V V

>

Basic design

Detail design

Tender assistance

Construction supervision

Facilitation of implementation of Environmental
Plan, Environmental Monitoring Plan and
Resettlement Action Plan

Technology transfer

The procurement of Power Plant shall apply JICA STANDARD BIDDING DOCUMENTS “Design

Build”.




Chapter 2. Objectives of Consulting Services

The objective of the consulting services will be to assist Executing Agency in its implementation

of the Project. An international consulting firm (hereinafter referred to as the “Consultant”) shall

endeavor to carry out all the services as described herein under in a satisfactory manner in order to

ensure the successful completion of the Project with the quality, cost and schedule originally

planned.

The Consultant shall comply with Guidelines for the Employment of Consultants under Japanese

ODA Loans, April 2012. The Consultant is to achieve the efficient and proper preparation and

implementation of the Project through the following works:

>

Y V V V

Basic design

Detailed design

Tender Assistance

Construction Supervision

Facilitation of implementation of Environmental Management Plan (EMP) and
Environmental Monitoring Plan (EMoP)

Technology transfer



Chapter 3. Scope of Consulting Services

(1) Basic design
The Consultant shall:

>

List and classify systematically the Technical Standards, Guidelines and Regulations for
planning and developing of thermal power stations and related infrastructures in India.
Collect and trace the past background for the originally planned Unit 10 (1 x 250 MW) and
comment about the differences between the original and the current designs.

Summarize a basic study for the conceptual design of Unit 10 — design condition,
engineering data, calculation formula, information criteria and specifications for plant
systems and transmission line.

Check and review the development document — feasibility report and detailed project report-
for Unit 10 and provide BSPGCL with comments as required.

Include Conceptual Designs to determine the capacity of equipment, layouts and arrangement
of components, selection of equipment and materials including those related to

environmental issues.

(2) Detailed design
The Consultant shall:

>

Review and verify all available primary and secondary data collected during the JICA’s
preparatory survey for the Project;

Collect all existing engineering design data and data other than the above;

Carry out all the required engineering surveys and investigations such as topographical survey,
hydrological survey, geotechnical survey, material availability survey and etc., as applicable
to the concerned project components;

Prepare detailed work plan, progress reports and implementation schedule for the Project to
ensure effective monitoring and timely project outputs, and regularly update the same; and
Prepare the detailed design of the Project in sufficient detail to ensure clarity and
understanding by Executing Agency, contractors and other relevant stakeholders. All the
design should be in conformity with the Indian Standards (if available), or with the
appropriate international standards. The detailed design will, as a minimum, include
construction drawings, detailed cost estimates, necessary calculations to determine and justify
the engineering details for the Project, associated contract documentation to include detailed
specifications, bill of quantities (BOQ), and implementation schedule for the Project. Such
detailed specifications will contain those in relation to 1) quality control of plant materials and
workmanship, ii) safety, and iii) protection of the environment. The detailed design shall be
prepared in close consultation with, and to meet the requirements of Executing Agency and

will be incorporated into the detailed design report to be submitted for approval of Executing
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Agency.

Investigate, test, and define sources and estimated quantities of construction materials and
prepare the material sources map with indicative properties, its applicability (i.e. for
sub-grade, for sub-base and etc.) and estimated quantities.

Assess the air pollution and noise impact to be caused by the Project based on the measured

baseline data (background noise) and define appropriate mitigation measures.

(3) Tender assistance
1) Assistance in Pre-Qualification (PQ)
The Consultant shall:

>

>
>

Define technical and financial requirements, capacity and/or experience for PQ criteria
taking into consideration technical feature of the Project;

Prepare PQ documents in accordance with the latest version of Standard Prequalification
Documents under Japanese ODA Loans;

Assist Executing Agency in PQ announcement, addendum/corrigendum, and clarifications to
the applicants’ queries;

Evaluate PQ applications in accordance with the criteria set forth in PQ documents; and

Prepare a PQ evaluation report for approval of the PQ evaluation committee.

2) Assistance in the Bidding Procedures

The Consultant shall:

>

Prepare bidding documents in accordance with the latest version of Standard Bidding
Documents under Japanese ODA Loans for Procurement of Works together with all relevant
specifications, drawings and other documents;

Prepare bidding documents which includes 1) clauses stating that the Contractor is to comply
with the requirement of the Environmental Management Plan (EMP) and Environmental
Monitoring Plan (EMoP) JICA Guidelines for environmental and social considerations
(April 2010) (JICA Environmental Guidelines), ii) the specification clearly stipulating the
safety requirements in accordance with the laws and regulations in the country of the
Borrower, relevant international standards (including guidelines of international
organization), if any, iii) the requirement to furnish a safety plan to meet the safety
requirements and iv) the requirement for the personnel for key positions to include an
accident prevention officer.

Assist Executing Agency in issuing bid invitation, conducting pre-bid conferences, issuing
addendum/corrigendum, and clarifications to bidders’ queries.

Evaluate bids in accordance with the criteria set forth in the bidding documents. In such

evaluation, the Consultant shall carefully confirm that bidders’ submissions in their technical



proposal including, but not limited to; site organization, mobilization schedule, method
statement, construction schedule, safety plan, and EMP, have been prepared in consistent
with each other and meet requirements set forth in applicable laws and regulations,
specifications and other parts of the bidding documents;

Prepare a bid evaluation report for approval of the bid evaluation committee;

Assist Executing Agency in contract negotiation by preparing agenda and facilitating

negotiations including preparation of minutes of negotiation meeting; and

» Prepare a draft and final contract agreement.

(4) Construction supervision of the Power Plant

The Consultant shall perform his duties during the contract implementation period of the contracts

to be executed by Executing Agency and the Contractor. Standard Bidding Documents under

Japanese ODA Loans for Procurement of Electrical and Mechanical Plant, and for Building and

Engineering Works, Designed by the Contractor will be applied to this Project. In this context, the

Consultant shall:

>

Act as the Engineer to execute construction supervision and contract administration services
in accordance with the power and authority to be delegated by Executing Agency;

Provide assistance to Executing Agency concerning variations and claims which are to be
ordered/issued at the initiative of Executing Agency. Advise Executing Agency on
resolution of any dispute with the Contractor;

Issue instructions, approvals and notices as appropriate;

Provide recommendation to Executing Agency for acceptance of the Contractor’s
performance security, advance payment security and required insurances;

Provide commencement order to the Contractor;

Assess adequacy of all inputs such as materials, labor and equipment provided by the
Contractor;

Check and approve the Contractor’s method of work, including site organization, program of
performance, quality assurance system, safety plan, and environmental monitoring plan so
that the requirements set forth in the applicable laws and regulations, the specifications or
other parts of the contract are to be duly respected;

Regularly monitor physical and financial progress, and take appropriate action to expedite
progress if necessary, so that the time for completion set forth in the contract will be duly
respected by the Contractor;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and issue
any necessary clarifications or instructions;

Review and approve the Contractor’s design for the works to be constructed, working



drawings, shop drawings and drawings for temporary works;

Liaise with the appropriate authorities to ensure that all the affected utility services are
promptly relocated;

Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the Contract;

Organize, as necessary, management meetings with the Contractor to review the arrangements
for future work. Prepare and deliver minutes of such meetings to Executing Agency and the
Contractor;

Supervise the works so that all the contractual requirements are met by the Contractor,
including those in relation to i) quality of the works, ii) safety and iii) protection of the
environment. Confirm that an accident prevention officer proposed by the Contractor is duly
assigned at the project site. Require the Contractor to take appropriate remedies if any
questions are recognized regarding the safety measures;

Supervise field tests, sampling and laboratory test to be carried out by the Contractor;

Inspect the construction method, equipment to be used, workmanship at the site, and attend
shop inspection and manufacturing tests in accordance with Executing Agency’s
Requirements;

Verify statements submitted by the Contractor and issue payment certificates such as interim
payment certificates and final payment certificate as specified in the contract;

Coordinate the works among different contractors employed for the Project;

Modify Executing Agency’s Requirements as may be necessary in accordance with the actual
site conditions, and issue variation orders (including necessary actions in relation to the works
performed by other contractors working for other projects, if any);

Carry out timely reporting to Executing Agency for any inconsistency in executing the works
and suggesting appropriate corrective measures to be applied;

Inspect, verify and fairly determine claims issued by the parties to the contract (i.e. Executing
Agency and Contractor) in accordance with the Contract;

Supervise the Test on Completion carried out by the Contractor and assist Executing Agency
in carrying out the Test after Completion, if applicable;

Perform the inspection of the works and to issue certificates such as the Taking-Over
Certificate, Performance Certificate as specified in the Contract;

Provide periodic and/or continuous inspection services during defects notification period and
if any defects are noted, instruct the Contractor to rectify;

Check and certify as-built drawings prepared by the Contractor; and

Check and certify the operation and maintenance manual prepared by the Contractor.



Prepare and submit reports to the BSPGCL, which are detailed in Chapter 6 in relation to the

implementation of the Project.

(5) Facilitation of implementation of Environmental Management Plan (EMP), Environmental

Monitoring Plan (EMoP) and Resettlement Action Plan (RAP)

The Consultant shall:

>

Update EMP as appropriate; incorporating necessary technical specifications with design and
contract documentation;

Assist Executing Agency in complying with laws and regulations relevant with EIA
procedures and environmental protection, and complying with the conditions stated in
Environmental Clearance (EC) and other permits obtained for the Project;

Assist Executing Agency in dissemination and explanation of additionally confirmed and
identified environmental and issues to public in a way such as by holding public consultation
meetings;

Assist Executing Agency to review the Construction Contractor’s Environmental Program to
be prepared by the Contractor in accordance with EMP, EMoP and other relevant plans and
JICA Environmental Guidelines and to make recommendations to MoEF regarding any
necessary amendments for its approval;

Assist Executing Agency to implement the measures identified in the EMP;

Assist Executing Agency to review Waste Management Plan, and other necessary plans to be
prepared by the Construction Contractor in accordance with the EMP and ESIA Report, and
make recommendations to Executing Agency regarding any necessary amendments for its
approval.

Monitor the effectiveness of EMP and negative impacts on environment caused by the
construction works and provide technical advice, including a feasible solution, so that
Executing Agency can improve situation when necessary;

Assist Executing Agency in monitoring the compliance with conditions stated in the EC and
the requirements under EMP and JICA Environmental Guidelines;

Assist Executing Agency in preparation of the answer to the request from JICA’s advisory
committee for environmental and social considerations if necessary;

Assist Executing Agency in the capacity building of Executing Agency staff on
environmental management through on-the-job training on environmental assessment
techniques, mitigation measure planning, supervision and monitoring, and reporting;

Update and/or revise RAP as necessary based on detailed design in accordance with the
agreed resettlement framework, including entitlement matrix and compensation plan;

coordinate with various agencies in preparing the procedures for timely land acquisition and

10



disbursement of compensation to Project Affected Persons (PAPs);

Assist Executing Agency in identifying the eligible PAPs, and in preparation/updating of the
list of eligible PAPs and ‘Payment Statement’ for individual eligible PAPs. The places
where each eligible PAPs will relocate to are necessary to be recorded so that Executing
Agency could implement monitoring on income and living conditions of resettled persons;
Assist Executing Agency in conducting social assessment during early stage of the detailed
design stage and review the existing income restoration plan and special assistance plan for
vulnerable PAPs and revise/update the contents of the plans if necessary based on priorities
identified with support of relevant government agencies and Non-Governmental
Organizations (NGOs). The following contents should be included in the plans;

v Skills Training

v Project related Job Opportunities

v  Provision of social welfare grant

v Provision of Agricultural Extension Services

v Provision of the special allowance to vulnerable PAPs

Assist Executing Agency to implement the measures identified in the revised RAP.

Monitor land acquisition and compensation activities being undertaken by Executing Agency
and and/or competent authorities, and report the results in monthly progress reports;

Assist Executing Agency in procurement of RAP Implementation organization (e.g. NGO,
consultants), and experts, external monitoring agency;

Assist Executing Agency in facilitating stakeholder’s participation (including focus group
discussions for vulnerable PAPs) and providing feedback their comments on RAP;

Assist Executing Agency in establishment of grievance redress mechanism including
formation of Grievance Redressal Committee (GRC);

Assist Executing Agency to ensure that the PAPs are fully aware of the grievance redress
procedure and the process of bringing their complaints, investigate the veracity of the
complaints, and recommends actions/measures to settle them amicably, fairly and
transparently before they go to the redress committee or the courts of law;

Provide technical services with GRC for keeping and updating records when necessary.

(6) Technology transfer

The Consultant shall carry out the technology transfer as an important aspect in design and

supervision works. The Consultant shall provide the opportunity to Executing Agency officers and

staffs to be involved in the working team of the Consultant during the design, contract administration

and supervision works for their capacity building wherever possible. If requested by BSPGCL, the

Consultant shall brief and demonstrate the survey and design procedure, the construction supervision
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and contract management process and procedures. The Consultant shall assist Executing Agency

and its staff to build their capacity as a part of on the job training under the Project.
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Chapter 4. Expected Time Schedule

The total duration of consulting services will be 66 months followed by 12 months of defects

liability period. The implementation schedule expected is as shown in Table 4-1.

Table 4-1 Implementation Schedule Expected
Key Activities Date Duration in Months
Commencement of Consulting Services 14 months before NTP

6 months after the Contract

Completion of detail design, preparation ) 6
) between Executing Agency and
of drawings and tender documents
Consultant
) ) 5 months after the contract
Tender process including _
) ) between Executing Agency and 5
prequalification
Consultant
14 months after
Commencement of EPC works of Power ]
Commencement of Consulting
Plant ) 52
Services
End of EPC works of Power Plant 52 months after NTP
S ) 12 months after Delivery and
Defect Liability Period of Power Plant . . 12
start commercial running
Termination of Consulting Services of 12 months after Delivery and .

Power Plant

start commercial running
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Chapter 5. Staffing (Expertise required)
13 of Professional A consultants and 20 of Professional B consultants will be engaged, over 13
months’ duration of consulting services, for a total of 340 man-months for Professional A and 551

man-months for Professional B consultants. Total consulting input is 891 man-months.

(1) Qualification of key Team Members

The qualification of key Team Members is shown in Table 5-1.

Table 5-1 Qualification of key Team Members

Professional A

Designation Qualification

Education:

» Bachelor degree of Electrical Engineering or Mechanical
Engineering

Experience:

»  Experience as power plant engineer

Project Manger » Experience in thermal power generation projects (at least
one shall be USC coal-fired power plant of which capacity
not less than 600MW) with AQCS (ESP, SCR and FGD)

»  Experience of overseas projects implemented by ODA

» Experience of leading a consultants’ team as Project
Manager or Deputy Project Manager in projects (at least

one as Team Leader)

Education:

» Bachelor Degree of Civil Engineering or other relevant

Experience:

Civil Engineer (Power Plant) | » Experience as civil engineer

» Experience in thermal power generation projects which
capacity not less than 600 MW with AQCS

»  Experience in power plant construction projects

Mechanical Engineer Education:
(Boiler) » Bachelor Degree of Mechanical Engineering
Experience:
Mechanical Engineer » Experience as power plant engineer in construction to
(Turbine) power plant
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»  Experience in thermal power generation projects (at least
one shall be USC coal-fired power plant of which capacity
not less than 600 MW, and at least one shall be his/her
own specialized field) with AQCS

» Experience of test run, operation, maintenance and/ or

management of USC power plant.

Electrical Engineer

(Generator/Sub-station)

Education:

» Bachelor Degree of Electrical Engineering

Experience:

» Experience as electrical engineer for power plant,
substation, and/or switch yard in thermal power
generation projects (at least one shall be USC coal-fired
power plant of which capacity not less than 600 MW, and
at least one shall be his/her own specialized field)

» Experience of design and/or supervision of installation

works for power plant, substation and/or switch yard

Professional B

Designation Qualification
Education:
» Bachelor degree of Electrical Engineering or Mechanical
Engineering
Experience:
» Experience as power plant engineer in construction of
power plant
Project Manger »  Experience in thermal power generation projects (at least

one shall be USC coal-fired power plant of which capacity
not less than 600 MW) with AQCS

» Experience of overseas projects implemented by ODA

» Experience of leading a consultants’ team as Project
Manager or Deputy Project Manager in projects (at least

one as Team Leader)

Assistant Project Manager

Education:

» Bachelor Degree of Electrical Engineering or Mechanical
Engineering

Experience:

»  Experience as power plant engineer
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» Experience in thermal power generation projects (at least
one shall be USC coal-fired power plant of which capacity
not less than 600 MW) with AQCS

» Experience of construction supervision for power sector
projects in ICB contract

» Experience of leading a consultants’ team as Project
Manager or Deputy Project Manager in projects (at least
one as Team Leader)

Education:

) ) » Bachelor Degree of Mechanical Engineering
Mechanical Engineer )
) Experience:
(Boiler) o . .
] ) »  Experience in professional power plant engineer
Mechanical Engineer . ) . )
» Experience in thermal power generation projects (at least

(Turbine)

one shall be USC coal-fired power plant of which capacity
not less than 600 MW) with AQCS

Environmental Expert

Experience:

>
»

Experience in safeguard related fields

Experience as safeguard Specialist

Social Expert

Experience:

>
>

Experience in safeguard related fields

Experience as safeguard Specialist

Consultant may propose other experts and supporting staffs required to accomplish the tasks

outlined in the ToR.

(2) Scope of works for the respective personnel

Detailed information on the major tasks and duties each member of the detailed engineering

design team and the construction supervision team shall perform is provided as follows:
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Position

TorL

Major Tasks and Duties

Project Manager

(Pro-A)

Check and review the development document —
Feasibility Study Report (FSR) and Detailed Project
Report (DPR) for Unit No. 10 and provide comments as
required.

Prepare the Design Concept or the Project Design
Report, and to discuss and agree with BSPGCL on it
before establishing the full scope.

Prepare an updated Project Implementation Schedule,
Project  Cost  Estimation, Cash  Flow and
Economic/Financial and Performance Analysis.

Prepare the technical specification.

Prepare Pre-qualification (P/Q) documents in accordance
with JICA Guidelines for Procurement and the Indian
Regulations for review and approval by BSPGCL for the
Project, assist BSPGCL in P/Q Announcement, evaluate
P/Q proposals in accordance with BSPGCL and JICA
approved criteria and prepare draft and final P/Q
Evaluation Reports to BSPGCL.

Assist BSPGCL in the evaluation and tabulation of the
contents of all bids for compliance with the tender
specifications, reasonableness of prices and proposed
time for completion of the work and any supply with any
other guidance as required by BSPGCL and JICA.

Assist BSPGCL in preparing Bidding Documents and
relevant Drawings in accordance with JICA Guidelines
and BSPGCL Guidelines and Practice.

Prepare the Evaluation Criteria for Technical,
Commercial and Financial Bidding Evaluation.

Assist BSPGCL in the contract negotiation by preparing
agenda for negotiations. During the contract
negotiations, appropriate assistance shall be rendered to
BSPGCL to facilitate the successful completion of the
negotiations, including preparation of draft minutes of
negotiation meeting.

Establish a basic overall project construction schedule,
preparation of project Program Evaluation and Review
Technique (PERT) / Critical Path Method (CPM)
network, budget and cash disbursement schedule for both
foreign and local cost.

Establish a project management system and procedures
to monitor and control the cost and time schedules to
enable timely corrective measures.

Assist construction supervision to ensure the compliance
with the technical specifications and construction
drawings.

Assist coordination, supervision and inspection of all
construction and erection activities.

Review the Contractor’s commissioning test report and
obtain BSPGCL’s approval.

A-2

Engineer (Civil,
Mechanical,
Electrical and I &

®)

(Pro-A)

List and classify systematically the Technical Standards,
Guidelines and Regulations for planning and developing
of thermal power stations and related infrastructures in
India.

Check and review the development document —
Feasibility Study Report (FSR) and Detailed Project
Report (DPR) - for Unit No. 10 and provide comments as
required.

Prepare Design Calculations, Basic Designs, Drawings,
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Position

TorL

Major Tasks and Duties

Specifications and Bill of Quantities for Bidding and
Contract Documents, considering the interface between
the packages (e.g. Intake water, Water treatment system,
Power Plant, Coal Handling System, Ash Handling
System, Power Evacuation System, etc.) and Conceptual
Designs to determine the capacity of equipment, layouts
and arrangement of components, selection of equipment
and materials including those related to environmental
issues.

Prepare the technical specification.

Prepare the Evaluation Criteria for Technical,
Commercial and Financial Bidding Evaluation.

Attend the bid receiving and opening meetings as well as
to prepare the Minutes of Meeting.

Review design and engineering activities of the EPC
Contractors, all engineering drawing, documents and
quality assurance documents to check technical
acceptability, conformity with technical specifications
and contractual scope, adherence to applicable codes and
standards, operational and safety aspects, reliability and
ease of maintenance and sound engineering practice.

Provide technical, financial and administrative
management  supports to  BSPGCL, including
coordination and decision making actions, engineering
and design activities related to construction works in
order to ensure that quality control and engineering
standards are consistently maintained within cost and
time constraints throughout project implementation.

Set up an effective system of project progress and status
to BSPGCL.

Advise the Social Development Expert and
Environmental Expert to undertake environmental
monitoring and take necessary actions. Also ensure the
incorporation of the findings and supporting data into the
project completion reports.

Review proposal on quality assurance, quality control
plan and delivery schedule prepared by the Contractor
and obtain BSPGCL’s approval.

Regularly review production and delivery schedule by
the Contractor

Review factory testing procedures and factory test results
submitted by the Contractor and obtain BSPGCL’s
approval.

Formulate test and commissioning procedures as part of
the integrated project management plan.

Review the Contractor’s start-up and testing procedures
including performance test to meet guarantee and obtain
BSPGCL’s approval.
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Position

TorL

Major Tasks and Duties

B-1

Assistant Project
Manager

(Pro-B)

Collect and trace the past background for the originally
planned Unit No. 10 (1 x 250 MW) and comment about
the differences between the original and the current
designs.

Summarize a basic study for the conceptual design of
Unit No. 10 — design condition, engineering data,
calculation  formula, information criteria  and
specifications for plant systems and transmission line.
Assist BSPGCL in P/Q Announcement.

Evaluate P/Q proposals in accordance with BSPGCL and
JICA approved criteria.

Prepare draft and final P/Q Evaluation Reports to
BSPGCL.

Coordinate the works among the different Contractors.
Examine, review drawings, procedures and designs
submitted by or requested from the Contractor and obtain
BSPGCL’s approval. These include drawings and
designs requiring approval from regulatory bodies.
Check the construction methods and site works carried
out by the Contractor and obtain BSPGCL’s approval.
Check approve the Contractor’s quality assurance and
control program and obtain BSPGCL’s approval.
Coordinate and supervise all tests according to the
Contract.

Review and recommend tentative taking over and
acceptance certificates for the equipment, subject to prior
approval of BSPGCL.

Conduct adequate on-the-job training programs for a
period of 12 months at the Site for BSPGCL operation
and maintenance staffs assigned to the operation and
maintenance of Unit No. 10 in BTPS.

Train 6 BSPGCL staffs (3 operation staffs and 3
maintenance staffs) for a period of one month in the
home country of the Consultant with respect to all
aspects related to operation and maintenance technology
of Supercritical Pressure Thermal Plant (e.g. periodic
inspection and measures, preventing measures and etc.)
Prepare the detailed contents and schedule of “training
BSPGCL staffs for a period of one month in the home
country of the Consultant.

Engineer (Civil,
Mechanical and
Electrical)

(Pro-B)

Collect and trace the past background for the originally
planned Unit No. 10 (1 x 250 MW) and comment about
the differences between the original and the current
designs.

Summarize a basic study for the conceptual design of
Unit No. 10 — design condition, engineering data,
calculation  formula, information  criteria  and
specifications for plant systems and transmission line.
Check and review of power plant surveys and
investigations conducted by the Bidders.

Check, review and clarify regarding the design and
calculations submitted by the Bidders.

Check, review and clarify regarding manufacture,
fabrication, shop tests and installation drawings
submitted by the Bidders.

Check the test procedure for materials and equipment to
be tested on site by the Contractor to obtain BSPGCL’s
approval and witness such tests, review and give
recommendation regarding the test result of field test of
materials and equipment performed by the Contractor.
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Position

TorL

Major Tasks and Duties

Provide necessary interpretation to BSPGCL project
manager on technical and commercial issues.

Prepare and update detailed and overall project
disbursement schedule and issuance of payment
certificates.

Monitor and control work progress and initiate corrective
measures.

Prepare and update detailed and overall project physical
target accomplishment.

Check, examine and certify the work quantities
performed by the Contractor.

Check, examine and solve claims submitted by the
Contractor.

Check contractual matters (guarantee, performance
bonds, insurance, claims, etc.).

Inspect and direct preventive safety and environmental
control measures.

Check as-built drawings and obtain BSPGCL’s approval.
Check issuance of “Certificate of Ready” for
commissioning certificates by the Contractor.

Monitor manufacturing progress, testing and regular
inspection and ensure compliance with contract
documents.

Witness factory test of major equipment and prepare
corresponding certificates (equipment items and tests to
be witnessed needs agreement between BSPGCL and the
Contractor).

Review inspection report on each factory inspection
submitted by the Contractor.

Coordinate and supervise all tests according to the
Contract.

Review and recommend tentative taking over and
acceptance certificates for the equipment, subject to prior
approval of BSPGCL.

Conduct adequate on-the-job training programs for a
period of 12 months at the Site for BSPGCL operation
and maintenance staffs assigned to the operation and
maintenance of Unit No. 10 in BTPS.

Train 6 BSPGCL staffs (3 operation staffs and 3
maintenance staffs) for a period of one month in the
home country of the Consultant with respect to all
aspects related to operation and maintenance technology
of Supercritical Pressure Thermal Plant (e.g. periodic
inspection and measures, preventing measures and etc.)
Prepare the detailed contents and schedule of “training
BSPGCL staffs for a period of one month in the home
country of the Consultant.

B-3

Environment Expert

(Pro-B)

Supervise and monitor the project from Environmental
viewpoint disposed soil, noise, vibration, waste, air and
water pollution and etc.

B-4

Social Expert

(Pro-B)

Supervise and monitor the project from Social viewpoint
such as recruitment of non-skilled local workers, CSR
and etc.
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Chapter 6. Reporting

Within the scope of consulting services, the Consultant shall prepare and submit reports and

documents to Executing Agency as shown in Table 6-1.

copy of each of these reports.

Table 6-1 Reports and Documents Schedule Expected

The Consultant shall provide electronic

Category

Type of Report

Timing

No. of Copies

Consultancy Services

Inception Report

Withinl month after

request

commencement of the 10
services
Monthly Progress Report Every month 10
Quarterly Progress Report Every quarter 10
Project Completion Report At the end of Services 10
Construction Quality Control Report Every month 10
Supervision Completion Report (and As-built At the end of the Project
Drawings, if any) 5
Training Training Plan At appropriate timing in
accordance with the 10
Inception Report
Training Execution and Evaluation Within 1 month after 10
Report training
Environment and Social | Environmental Monitoring Report Every quarter 10
Safeguard Land Acquisition and Resettlement Every month 10
Monitoring Report
Environmental and Social Safeguard At the end of the Project
. 20
Evaluation Report
Other Report Technical Report As required or upon As required

Contents to be included in each report are as follows:

> Monthly Progress Report: Describes briefly and concisely all activities and progress for the

previous month by the 10" day of each month. Problems encountered or anticipated will be

clearly stated, together with actions to be taken or recommendations on remedial measures

for correction.

Also indicates the work to be performed during the coming month.

> Inception Report: To be submitted within 1 month after the commencement of the services,

presenting the methodologies, schedule, organization, etc.

(1) Detail Design

> Project Definition Report (20 copies), to be submitted in the 3™ month after the

commencement of services, presenting the design criteria and standards.
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Draft Detailed Design Report (20 copies), to be submitted in the 6 month after the

commencement of services, presenting detailed engineering design.

Cost Estimate Report (20 copies), to be submitted in the 7" month after the commencement

of services, presenting detailed cost estimate.

Final Detailed Design Report (20 copies), to be submitted in the 8" month after the

commencement of services, compiling all the items carried out during services.

Final Design Report (20 copies), to be submitted in the 10th month after the commencement

of services, finalizing detailed design, cost estimate, bid plan, bid evaluation criteria,
technical evaluation criteria and bidding documents through the incorporation of comments

on the Draft Design Report, provided by the Consultant.

(2) Tender Assistance

>

Pre-qualification Document Report (20 copies), to be submitted in the 5" month after the
commencement of the services, presenting the pre-qualification documents and its evaluation

criteria.

Bidding Document Report (20 copies), to be submitted in the 7" month after the

commencement of the services, presenting the bidding documents and bid evaluation criteria.

Pre-qualification Evaluation Report (15 copies) to present the results of the evaluation and to

select the qualified applicants.

Technical Evaluation Report (15 copies) to present the results of technical evaluation and to

recommend the qualified applicants.

Tender Evaluation Report (15 copies) to present the results of the tenders to select the most

responsible contractors.

(3) Assistance in Environment and Resettlement Monitoring

>

Environmental Monitoring Report (10 copies), to be submitted at every three (3) months after

the commencement of the services, presenting the environmental impacts and
implementation of environmental mitigation measures during and after the construction stage.
Environmental monitoring forms attached as Figures 10.16-1 to 10.16-9 in the main body

will be filled and attached to the Report.

Land Acquisition and Resettlement Monitoring Report (10 copies), to be submitted at every
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month during land acquisition and resettlement implementation period. RAP monitoring form

will be filled and attached to the Report.

Environmental and Social Safeguard Evaluation Report (20 copies), to be submitted by the

end of the consulting services, presenting the EMP, EMoP and RAP prepared.

(4) Construction Supervision

>

Quarterly Progress Report (15 copies), to be submitted at every three (3) months during

construction, presenting the progress status of the Project.

Operation and Maintenance Manual (20 copies) containing technical procedures for the

appropriate operation and maintenance of all project facilities.

Construction Completion Report (20 copies), to be submitted within three (3) month after

completion of construction, which comprises a full size of as-built drawings for all the
structures and facilities completed, and the final details of the construction completed

together with all data, records, material tests results, field books.
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Chapter 7. Obligations of the Executing Agency

A certain range of arrangements and services will be provided by the Executing Agency to the
Consultant for smooth implementation of the Consulting Services. In this context, the Executing

Agency will:

(1) Report and data

Make available to the Consultant existing reports and data related to the Project;

(2) Office space

Provide an office space in the Headquarters of the Executing Agency with necessary equipment,
furniture and utility. However, the Consultant’s requirement for office space, including necessary
equipment, furniture and utilities, should be clearly stated in the proposal with its rental cost for the

case where Executing Agency would be unable to provide such facilities;

(3) Cooperation and counterpart staff
Appoint counterpart officials, agent and representative as may be necessary for effective

implementation of the Consulting Services;

(4) Assistance and exemption
Use its best efforts to ensure that the assistance and exemption, as described in the Standard

Request for Proposal issued by JICA, will be provided to the Consultant, in relation to:

work permit and such other documents;
entry and exit visas, residence permits, exchange permits and such other documents;

clearance through customs;

YV V V V

instructions and information to officials, agent and representatives of the Borrower’s

Government;

Y

exemption from any requirement for registration to practice their profession; and

A\

privilege pursuant to the applicable law in the Borrower’s Country.
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Example of Terms of Reference (ToR) - Draft

Terms of Reference for Design and Supervision Consultant for the Works
under Engineering Activities of Power Evacuation System for the Barauni
Extension Project, Unit No. 10

Chapter 1. Background

1. General

The fundamental purpose of national electric power development is to secure the supply capacity
for satisfying the rapid increment of power demand in concurrence with the rapid economic growth
of the Republic of India. Electricity shortage in the State of Bihar is currently reaching 4.7 % of the
supply and 21.8 % of the peak demand hence the government of Bihar state plans huge increment of
the power generation capacity in order to meet the growing demand.

With the decommissioning of Units No.4/5 (2 x 50 MW) at Bihar Thermal Power Station (BTPS),
Bihar State Power Generation Company Limited (BSPGCL) launched an examination of new power
generation equipment. Instead of the originally planned subcritical pressure 250 MW unit, the
possibility of construction of a 660 MW supercritical pressure coal-fired thermal power station was
requested from the government of India to the Japan International Cooperation Agency (JICA). In
fiscal year 2015, JICA implemented a feasibility study of constructing Unit No. 10, a 660 MW-class
coal-fired thermal power station, concluding that the introduction of supercritical pressure or higher
was feasible. Thermal efficiency of about 42 % can be expected if supercritical or ultra-supercritical
pressure is adopted for a 660 MW-class unit. In this feasibility study clarify that new Power
Evacuation system will need to be constructed.

The Government of India intends to use part of the proceeds of the loan for eligible payments for

consulting services for which this ToR is issued.

2. Description of the Project
(1) Configuration of the Project

EPC Contract of Power Evacuation System

(2) Duration of the Project

The Project of the Power Evacuation System is expected to be completed in 36 months after NTP.

(3) Location of the Project
Power Evacuation System will be conducted between Gaighat (new) s/s will be located at

Bakhtiyarpur about 50 km east of Patna, the capital of the State of Bihar on the south bank of the



Ganga River and BTPS is located in the Begusarai District about 110 km east of Patna on the north
bank of the Ganga River.

(4) Executing Agency:
Bihar State Power Transmission Company Limited (BSPTCL)

(5) Technical information:
Equipment/material to be supplied against this specification shall be suitable for satisfactory

continuous operation under conditions as specified below:

» Maximum ambient temperature (Degree Celsius) : 50

» Minimum ambient temperature (Degree Celsius) : 4

» Relative humidity (% range) : 10-100

» Maximum annual rainfall & snowfall (Cm) : as per published Meteorological/ climatological
data

»  Wind zone (as per IS: 875) : 4

» Maximum wind velocity (m/sec.) : 47 m/ sec (as per IS: 875)

» Maximum altitude above mean sea level (Meters) : Up to 1000 m

»  Isokeraunic level (days/years) : 50

Climate varies from moderately hot and humid tropical climate to cold climate
» General Description of the Tower
The transmission towers are of self-supporting hot dip galvanized lattice steel type designed
to carry the line conductors with necessary insulators, earth wires and all fittings under all
loading conditions. The tower shall be fully galvanized using mild steel or/and high tensile
steel sections. Bolts and nuts with spring washer are to be used for connections. The tower
parts, stubs and pack washers shall be hot dip galvanized. The galvanization shall be done as

per requirements of IS 4759 after all fabrication work is completed.

» The towers are of the following types:
400 kV Double Circuit (DA, DB, DC & DD)

» Conductor/ground wire types
Usually, ASCR Moose (Twin) conductor is used for the 400 kV transmission lines in India.
Also, low loss type ACSR (LL-ACSR/AS 590mm?) conductor is a new type of conductor that

uses a trapezoid shaped aluminum conductor.

» Normal span length

Normal span length between towers are 400 meters.



» Ground clearance
Ground clearance for the transmission line will be set in order to meet the requirements in IS

5613.

> River crossing foundations

Inverted T-shape foundations or pile foundations will be used for the steel tower foundations.

(6) Related projects
BSPGCL is currently implementing Rehabilitation & Modernization / Life Extension work on

Units No.6/7 (2 x 110 MW) and the construction of Units No.8/9 (2 x 250 MW) at BTPS.

(7) Characteristic of the Project Implementation
400 kV transmission line installation work shall be securely implemented because the system will

be the first-ever introduced to Executing Agency.

(8) Scope of Works under the Project

The scope of works for the Project is as follows:

Table 1-1 The scope of works for the Project

Lots Contents

Lot 2: Transmission line Survey & Soil investigation
Tower & Foundation design work

Tower testing

YV V V V

Foundation construction including sheet pile wall
work
» Conductor, Earth-wire and Optical-fiber string
work

»  Comprehensive exam

Consulting services Refer to Chapter 3 Scope of Consulting Services

Lot 2: Transmission line shall apply JICA STANDARD BIDDING DOCUMENTS “Works”.
Japan’s Grant Aid Project Tender Documents (Prototype of Instruction to Tenderers) - for the

Projects of Construction -




Chapter 2. Objectives of Consulting Services

The objective of the consulting services is to assist Executing Agency in its implementation of the

Project. An international consulting firm (hereinafter referred to as the “Consultant”) shall

endeavor to carry out all the services as described herein under in a satisfactory manner in order to

ensure the successful completion of the Project with the quality, cost and schedule originally

planned.

The Consultant shall comply with Guidelines for the Employment of Consultants under Japanese

ODA Loans, April 2012. The Consultant is to achieve the efficient and proper preparation and

implementation of the Project through the following works:

>

>
>
>

Detailed design

Tender Assistance

Construction Supervision

Facilitation of implementation of Environmental Management Plan (EMP) and
Environmental Monitoring Plan (EMoP)

Technology transfer

Chapter 3. Scope of Consulting Services

(1) Detailed design
The Consultant shall:

>

Review and verify all available primary and secondary data collected during the JICA’s
preparatory survey for the Project;

Collect all existing engineering design data and data other than the above

Carry out all the required engineering surveys and investigations such as topographical
survey, hydrological survey, geotechnical survey, material availability survey and etc., as
applicable to the concerned project components.

Prepare detailed work plan, progress reports and implementation schedule for the Project to
ensure effective monitoring and timely project outputs, and regularly update the same;
Prepare the detailed design of the Project in sufficient detail to ensure clarity and
understanding by Executing Agency, contractors and other relevant stakeholders. All the
design should be in conformity with the Indian Standards (if available), or with the
appropriate international standards. The detailed design will, as a minimum, include
construction drawings, detailed cost estimates, necessary calculations to determine and
justify the engineering details for the Project, associated contract documentation to include

detailed specifications, bill of quantities (BOQ), and implementation schedule for the Project.



Such detailed specifications will contain those in relation to i) quality control of construction
materials and workmanship, ii) safety, and iii) protection of the environment. The detailed
design shall be prepared in close consultation with, and to meet the requirements of
Executing Agency and will be incorporated into the detailed design report to be submitted for
approval of Executing Agency;

Investigate, test, and define sources and estimated quantities of construction materials and
prepare the material sources map with indicative properties, its applicability (i.e. for
sub-grade, for sub-base and etc.) and estimated quantities; and

Assess noise impact to be caused by the Project based on the measured baseline data

(background noise) and define appropriate mitigation measures.

(2) Tender assistance

1) Assistance in Pre-Qualification (PQ)

The Consultant shall:

>

Define technical and financial requirements, capacity and/or experience for PQ criteria
taking into consideration technical feature of the Project;

Prepare PQ documents in accordance with the latest version of Standard Prequalification
Documents under Japanese ODA Loans;

Assist Executing Agency in PQ announcement, addendum/corrigendum, and clarifications to
the applicants’ queries;

Evaluate PQ applications in accordance with the criteria set forth in PQ documents; and

Prepare a PQ evaluation report for approval of the PQ evaluation committee.

2) Assistance in the Bidding Procedures

The Consultant shall:

>

Prepare bidding documents in accordance with the latest version of Standard Bidding
Documents under Japanese ODA Loans for Procurement of Works together with all relevant
specifications, drawings and other documents;

Prepare bidding documents which includes i) clauses stating that the winner of bidding who
will provide facilities (hereinafter referred to as the “Contractor”) is to comply with the
requirement of the Environmental Management Plan (EMP) and Environmental Monitoring
Plan (EMoP) JICA Guidelines for environmental and social considerations (April 2010)
(JICA Environmental Guidelines), ii) the specification clearly stipulating the safety
requirements in accordance with the laws and regulations in the country of the Borrower,
relevant international standards (including guidelines of international organization), if any,

iii) the requirement to furnish a safety plan to meet the safety requirements and iv) the



requirement for the personnel for key positions to include an accident prevention officer.

» Assist Executing Agency in issuing bid invitation, conducting pre-bid conferences, issuing
addendum/corrigendum, and clarifications to bidders’ queries.

» Evaluate bids in accordance with the criteria set forth in the bidding documents. In such
evaluation, the Consultant shall carefully confirm that bidders’ submissions in their technical
proposal including, but not limited to; site organization, mobilization schedule, method
statement, construction schedule, safety plan, and EMP, have been prepared in consistent
with each other and meet requirements set forth in applicable laws and regulations,
specifications and other parts of the bidding documents;

» Prepare a bid evaluation report for approval of the bid evaluation committee;

» Assist Executing Agency in contract negotiation by preparing agenda and facilitating
negotiations including preparation of minutes of negotiation meeting; and

» Prepare a draft and final contract agreement.

(3) Construction supervision of the Power Evacuation System

The Consultant shall perform his duties during the contract implementation period of the contracts
to be executed by Executing Agency and the Contractor. FIDIC MDB Harmonized Edition (2010)
complemented with the Specific Provisions as included in the Standard Bidding Documents under
Japanese ODA Loans for Procurement. Works will be applied to the civil works of the Project. In

this context, the Consultant shall:

» Act as the Engineer to execute construction supervision and contract administration services
in accordance with the power and authority to be delegated by Executing Agency;

» Provide assistance to Executing Agency concerning variations and claims which are to be
ordered/issued at the initiative of Executing Agency. Advise Executing Agency on
resolution of any dispute with the Contractor;

> Issue instructions, approvals and notices as appropriate;

» Provide recommendation to Executing Agency for acceptance of the Contractor’s
performance security, advance payment security and required insurances;

» Provide commencement order to the Contractor;

» Assess adequacy of all inputs such as materials, labor and equipment provided by the
Contractor;

» Check and approve the Contractor’s method of work, including site organization, program of
performance, quality assurance system, safety plan and environmental monitoring plan so that
the requirements set forth in the applicable laws and regulations, the specifications or other

parts of the contract are to be duly respected;



Regularly monitor physical and financial progress, and take appropriate action to expedite
progress if necessary, so that the time for completion set forth in the contract will be duly
respected by the Contractor;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and issue
any necessary clarifications or instructions. Issue further drawings and give instructions to
the Contractor for any works which may not be sufficiently detailed in the contract documents,
if any;

Review and approve the Contractor’s working drawings, shop drawings and drawings for
temporary works. Also review and approve, if any, design prepared by the Contractor for any
part of the permanent works;

Liaise with the appropriate authorities to ensure that all the affected utility services are
promptly relocated,

Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the contract;

Organize, as necessary, management meetings with the Contractor to review the arrangements
for future work. Prepare and deliver minutes of such meetings to BSPTCL and the
Contractor;

Supervise the works so that all the contractual requirements are met by the Contractor,
including those in relation to i) quality of the works, ii) safety and iii) protection of the
environment. Confirm that an accident prevention officer proposed by the Contractor is duly
assigned at the project site. Require the Contractor to take appropriate remedies if any
questions are recognized regarding the safety measures;

Supervise field tests, sampling and laboratory test to be carried out by the Contractor;

Inspect the construction method, equipment to be used, workmanship at the site, and attend
shop inspection and manufacturing tests in accordance with the specifications;

Survey and measure the work output performed by the Contractor verify statements submitted
by the Contractor and issue payment certificates such as interim payment certificates and final
payment certificate as specified in the contract;

Coordinate the works among different contractors employed for the Project;

Modify the designs, technical specifications and drawings, relevant calculations and cost
estimates as may be necessary in accordance with the actual site conditions, and issue
variation orders (including necessary actions in relation to the works performed by other
contractors working for other projects, if any);

Carry out timely reporting to Executing Agency for any inconsistency in executing the works
and suggesting appropriate corrective measures to be applied,

Inspect, verify and fairly determine claims issued by the parties to the contract (i.e. Executing



Agency and Contractor) in accordance with the civil works contract;

Perform the inspection of the works, including Test on Completion, and to issue certificates
such as the Taking-Over Certificate, Performance Certificate as specified in the contract;
Supervise commissioning and carry out tests during the commissioning, if applicable;

Provide periodic and/or continuous inspection services during defects notification period and
if any defects are noted, instruct the Contractor to rectify;

Prepare as-built drawings for the parts of the works constructed in accordance with the design
provided by Executing Agency. Check and certify as-built drawings for the parts of the
works designed by the Contractor, if any; and

Prepare an operation and maintenance manual for the parts of the works constructed in
accordance with the design provided by Executing Agency. Check and certify an operation

and maintenance manual for the parts of the works designed by the Contractor, if any.

Prepare and submit reports to Executing Agency, which are detailed in Chapter 6 in relation to the

implementation of the Project.

(4) Facilitation of implementation of Environmental Management Plan (EMP), Environmental

Monitoring Plan (EMoP) and Resettlement Action Plan (RAP)

The Consultant shall:

>

Update EMP as appropriate; incorporating necessary technical specifications with design and
contract documentation;

Assist Executing Agency in complying with laws and regulations relevant with EIA
procedures and environmental protection, and complying with the conditions stated in
Environmental Clearance (EC) and other permits obtained for the Project;

Assist Executing Agency in dissemination and explanation of additionally confirmed and
identified environmental and issues to public in a way such as by holding public consultation
meetings;

Assist Executing Agency to review the Construction Contractor’s Environmental Program to
be prepared by the contractor in accordance with EMP, EMoP and other relevant plans and
JICA Environmental Guidelines and to make recommendations to MoEF regarding any
necessary amendments for its approval;

Assist Executing Agency to implement the measures identified in the EMP;

Assist Executing Agency to review Waste Management Plan, and other necessary plans to be
prepared by the Construction Contractor in accordance with the EMP and ESIA Report, and
make recommendations to Executing Agency regarding any necessary amendments for its

approval;



Monitor the effectiveness of EMP and negative impacts on environment caused by the
construction works and provide technical advice, including a feasible solution, so that
Executing Agency can improve situation when necessary;

Assist Executing Agency in monitoring the compliance with conditions stated in the EPC and
the requirements under EMP and JICA Environmental Guidelines;

Assist Executing Agency in preparation of the answer to the request from JICA’s advisory
committee for environmental and social considerations if necessary;

Assist Executing Agency in the capacity building of Executing Agency staff on
environmental management through on-the-job training on environmental assessment
techniques, mitigation measure planning, supervision and monitoring, and reporting;

Update and/or revise RAP as necessary based on detailed design in accordance with the
agreed resettlement framework, including entitlement matrix and compensation plan;
coordinate with various agencies in preparing the procedures for timely land acquisition and
disbursement of compensation to Project Affected Persons (PAPs);

Assist Executing Agency in identifying the eligible PAPs, and in preparation/updating of the
list of eligible PAPs and ‘Payment Statement’ for individual eligible PAPs. The places
where each eligible PAPs will relocate to are necessary to be recorded so that Executing
Agency could implement monitoring on income and living conditions of resettled persons;
Assist Executing Agency in conducting social assessment during early stage of the detailed
design stage and review the existing income restoration plan and special assistance plan for
vulnerable PAPs and revise/update the contents of the plans if necessary based on priorities
identified with support of relevant government agencies and Non-Governmental
Organizations (NGOs). The following contents should be included in the plans;

v Skills Training

v Project related Job Opportunities

v’ Provision of social welfare grant

v Provision of Agricultural Extension Services

v Provision of the special allowance to vulnerable PAPs

Assist Executing Agency to implement the measures identified in the revised RAP;

Monitor land acquisition and compensation activities being undertaken by Executing Agency
and/or competent authorities, and report the results in monthly progress reports;

Assist in procurement of RAP Implementation organization (e.g. NGO, consultants), and
experts, external monitoring agencys;

Assist Executing Agency in facilitating stakeholder’s participation (including focus group
discussions for vulnerable PAPs) and providing feedback their comments on RAP;

Assist Executing Agency in establishment of grievance redress mechanism including



formation of Grievance Redressal Committee (GRC);

»  Assist Executing Agency to ensure that the PAPs are fully aware of the grievance redress
procedure and the process of bringing their complaints, investigate the veracity of the
complaints, and recommends actions/measures to settle them amicably, fairly and
transparently before they go to the redress committee or the courts of law;

»  Provide technical services with GRC for keeping and updating records when necessary.

(5) Technology transfer

The Consultant shall carry out the technology transfer as an important aspect in design and
supervision works. The Consultant shall provide the opportunity to Executing Agency officers and
staffs to be involved in the working team of the Consultant during the design, contract administration
and supervision works for their capacity building wherever possible. If requested by Executing
Agency, the Consultant shall brief and demonstrate the survey and design procedure, the
construction supervision and contract management process and procedures. The Consultant shall
assist Executing Agency and its staff to build their capacity as a part of on the job training under the

Project.
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Chapter 4. Expected Time Schedule

The total duration of consulting services will be 42 months followed by 12 months of defects

liability period. The implementation schedule expected is as shown in Table 4-1.

Table 4-1 Implementation Schedule Expected

Key Activities Date Duration in Months

Commencement of Consulting Services | 6 months before NTP

6 months after the Contract 6
Completion of detail design, preparation )
) between Executing Agency and
of drawings and tender documents
Consultant
) ) 5 months after the Contract
Tender process including _
between Executing Agency and 5
prequalification
Consultant
End of EPC works of Power Evacuation
36 months after NTP 36

System
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Chapter 5. Staffing (Expertise required)

6 of Professional (A) consultants and 6 of Professional (B) consultants will be engaged, over 6

month’ duration of consulting services, for a total of 146 man-months for Professional (A) and 215

man-months for Professional (B) consultants. Total consulting input is 361 man-months.

(1) Qualification of key Team Members

The qualification of key Team Members is shown in Table 5-1.

Table 5-1 Qualification of key Team Members

Professional A

Designation Qualification
Education:
» Bachelor degree of Electrical Engineering or Mechanical
Engineering
Experience:
»  Experience as transmission line engineer
Project Manger »  Experience in transmission line projects (at least one shall

be 400 kV transmission line)

» Experience of overseas projects

» Experience of leading a Consultants’ team as Project
Manager or Deputy

»  Project Manager in projects (at least one as Team Leader)

Transmission Engineer

Education:

» Bachelor Degree in  Electrical/Civil/Mechanical
Engineering

Experience:

»  Experience in transmission line related field

» Experience in design and construction supervision in

transmission line projects

Contract Expert

Education:
» Bachelor Degree of Mechanical / Electrical Engineering
or Law/Commerce/Business administration

Experience:

»  Experience in working in transmission line as a contractor

expert
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O & M Expert

Education:

» Bachelor Degree of Mechanical or Electrical Engineering
Experience:

»  Experience in Transmission line engineer

» Experience of test run and operation or maintenance or

management of 400 kV transmission line

Civil Engineer (Transmission

Line)

Education:

» Bachelor Degree in Civil Engineering

Experience:

»  Experience in transmission line related field

» Experience in design and construction supervision in

transmission line projects

Environmental and Social

Expert

Education:
»  Experience in safeguard related Field

»  Experience as safeguard specialist

Professional B

Designation Qualification
Education:
» Bachelor degree of Electrical Engineering or Mechanical
Engineering
Experience:
) »  Experience as transmission line engineer
Project Manger

»  Experience in transmission line projects (at least one shall
be 400 kV transmission line)

» Experience of leading a Consultants’ team as Project
Manager or Deputy Project Manager in projects (at least

one as Team Leader)

Assistant Project Manager

Education:

» Bachelor Degree of Electrical Engineering or Mechanical
Engineering

Experience:

»  Experience as transmission engineer

»  Experience in transmission line projects

» Experience of leading a Consultants’ team as Project
Manager or Deputy

»  Project Manager in projects (at least one as Team Leader)
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Education:

» Bachelor  Degree in  Electrical/Civil/Mechanical
Engineering

Transmission Engineer Experience:

»  Experience in transmission line related field

» Experience in design and construction supervision in

transmission line projects

Education:
» Bachelor Degree of Mechanical or Electrical Engineering

Experience:

O & M Expert ) ) o ) )
»  Experience in transmission line engineer

» Experience of test run and operation or maintenance or

management of 400 kV transmission line

Education:
» Bachelor Degree in Civil Engineering

Experience:
»  Experience in transmission line related field

Civil Engineer (Transmission

Line)

» Experience in design and construction supervision in

distribution line projects

Experience:
»  Experience in safeguard related field

Environmental and Social

Expert

» Experience as safeguard specialist in project

Consultant may propose other experts and supporting staffs required to accomplish the tasks

outlined in the ToR.
(2) Scope of works for the respective personnel

Detailed information on the major tasks and duties each member of the detailed engineering

design team and the construction supervision team shall perform is provided as follows:
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Position

TorL

Major Tasks and Duties

A-1

Project Manager

(Pro-A)

Check and review the development document — Feasibility
Study Report (FSR) and Detailed Project Report (DPR)
for Power Evacuation System of Unit No. 10 and provide
comments as required.

Prepare the Design Concept or the Project Design Report,
and to discuss and agree with BSPTCL on it before
establishing the full scope.

Prepare an updated Project Implementation Schedule,
Project Cost Estimation, Cash Flow and
Economic/Financial and Performance Analysis.

Prepare the technical specification.

Prepare Pre-qualification (P/Q) documents in accordance
with JICA Guidelines for Procurement and the Indian
Regulations for review and approval by BSPTCL for the
Project, assist BSPTCL in P/Q Announcement, evaluate
P/Q proposals in accordance with BSPTCL and JICA
approved criteria and prepare draft and final P/Q
Evaluation Reports to BSPTCL.

Assist BSPTCL in the evaluation and tabulation of the
contents of all bids for compliance with the tender
specifications, reasonableness of prices and proposed time
for completion of the work and any supply with any other
guidance as required by BSPTCL and JICA.

Assist BSPTCL in preparing Bidding Documents and
relevant Drawings in accordance with JICA Guidelines
and BSPTCL Guidelines and Practice.

Prepare the Evaluation Criteria for Technical, Commercial
and Financial Bidding Evaluation.

Assist BSPTCL in the contract negotiation by preparing
agenda for negotiations. During the contract negotiations,
appropriate assistance shall be rendered to BSPTCL to
facilitate the successful completion of the negotiations,
including preparation of draft minutes of negotiation
meeting.

Establish a basic overall project construction schedule,
preparation of project Program Evaluation and Review
Technique (PERT) / Critical Path Method (CPM) network,
budget and cash disbursement schedule for local cost.
Establish a project management system and procedures to
monitor and control the cost and time schedules to enable
timely corrective measures.

Assist construction supervision to ensure the compliance
with the technical specifications and construction
drawings.

Assist coordination, supervision and inspection of all
construction and erection activities.

Review the Contractor’s commissioning test report and
obtain BSPTCL’s approval.

A-2

Engineer
(Transmission and

Civil)

(Pro-A)

List and classify systematically the Technical Standards,
Guidelines and Regulations for planning and developing
of transmission line and related infrastructures in India.
Check and review the development document — Feasibility
Study Report (FSR) and Detailed Project Report (DPR) -
for Power Evacuation System of and provide comments
as required.

Prepare Design Calculations, (Basic Designs) Drawings,
Specifications and Bill of Quantities for Bidding and
Contract Documents and Conceptual Designs to determine
the capacity of equipment, layouts and arrangement of
components, selection of equipment and materials
including those related to environmental issues.

Prepare the technical specification.
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Position

TorL

Major Tasks and Duties

Prepare the Evaluation Criteria for Technical, Commercial
and Financial Bidding Evaluation.

Attend the bid receiving and opening meetings as well as
to prepare the Minutes of Meeting.

Review design and engineering activities of the EPC
Contractors, all engineering drawing, documents and
quality assurance documents to check technical
acceptability, conformity with technical specifications and
contractual scope, adherence to applicable codes and
standards, operational and safety aspects, reliability and
ease of maintenance and sound engineering practice.
Provide technical, financial and administrative
management supports to BSPTCL, including coordination
and decision making actions, engineering and design
activities related to construction works in order to ensure
that quality control and engineering standards are
consistently maintained within cost and time constraints
throughout project implementation.

Set up an effective system of project progress and status to
BSPTCL.

Advise the Social Development Expert and Environmental
Expert to undertake environmental monitoring and take
necessary actions. Also ensure the incorporation of the
findings and supporting data into the project completion
reports.

Review proposal on quality assurance, quality control plan
and delivery schedule prepared by the Contractor and
obtain BSPTCL’s approval.

Regularly review production and delivery schedule by the
Contractor

Review factory testing procedures and factory test results
submitted by the Contractor and obtain BSPTCL’s
approval.

Formulate test and commissioning procedures as part of
the integrated project management plan.

Review the Contractor’s testing procedures and obtain
BSPTCL’s approval.
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Position

TorL

Major Tasks and Duties

A-3

Economist,
Contract Expert

(Pro-A)

YV V VYV

Prepare Bid Proposal Sheets.

Prepare draft and final P/Q Evaluation Reports to
BSPTCL.

Attend and assist BSPTCL in conducting pre-bid
conferences.

Assist BSPTCL in answering Bidder’s question, both
technical and commercial question, and in issuing addenda
to Bid Documents.

Prepare the Evaluation Criteria for Technical, Commercial
and Financial Bidding Evaluation.

Prepare draft contract agreement.

A-4

O & M Expert

(Pro-A)

Y V¥V V|V V

Prepare the operation and maintenance schedule and
procedures

Review and recommend Transmission line operation and
maintenance manuals submitted by the EPC Contractor.
Review and coordinate proper operation and maintenance
procedures integrating the overall operation and
maintenance philosophy, based on the operation and
maintenance manuals submitted by the EPC Contractor.

A-5

Environment Expert

(Pro-A)

Supervise and monitor the project from Environmental
viewpoint disposed soil, noise and etc.

Supervise and monitor the project from Social viewpoint
such as recruitment of non-skilled local workers, CSR and
etc.

B-1

Assistant Project
Manager

(Pro-B)

Collect and trace the past background for the originally
planned Unit No. 10 (1 x 250 MW) and comment about
the differences between the original and the current
designs.

Summarize a basic study for the conceptual design of Unit
No. 10— design condition, engineering data, calculation
formula, information criteria and specifications for plant
systems and transmission line.

Assist BSPTCL in P/Q Announcement.

Evaluate P/Q proposals in accordance with BSPTCL and
JICA approved criteria.

Prepare draft and final P/Q Evaluation Reports to
BSPTCL.

Coordinate the works among the different Contractors.

Examine, review drawings, procedures and designs
submitted by or requested from the Contractor and obtain
BSPTCL’s approval. These include drawings and designs
requiring approval from regulatory bodies.

Check the construction methods and site works carried out
by the Contractor and obtain BSPTCL’s approval.

Check approve the Contractor’s quality assurance and
control program and obtain BSPTCL’s approval.
Coordinate and supervise all tests according to the
Contract.

Review and recommend tentative taking over and
acceptance certificates for the equipment, subject to prior
approval of BSPTCL.

[Train 6 BSPTCL staffs (3 maintenance staffs) for a
period of one month in the home country of the Consultant
with respect to all aspects related to maintenance
technology of 400kV transmission line (e.g. periodic
inspection and measures, preventing measures and etc.)
Prepare the detailed contents and schedule of “training
BSPTCL staffs for a period of one month in the home
country of the Consultant.]
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Position

TorL

Major Tasks and Duties

B-2

Engineer

(Transmission and

Civil)

(Pro-B)

\4

VvV VYV VY ¥V VY V¥V V V

Summarize a basic study for the conceptual design of
Power Evacuation System of Unit No. 10 design
condition, engineering data, calculation formula,
information criteria and specifications for plant systems
and transmission line.

Check and review of power evacuation surveys and
investigations conducted by the Bidders.

Check, review and clarify regarding the design and
calculations submitted by the Bidders.

Check, review and clarify regarding manufacture,
fabrication, shop tests and installation drawings submitted
by the Bidders.

Check the test procedure for materials and equipment to
be tested on site by the Contractor to obtain BSPTCL’s
approval and witness such tests, review and give
recommendation regarding the test result of field test of
materials and equipment performed by the Contractor.
Provide necessary interpretation to BSPTCL project
manager on technical and commercial issues.

Prepare and wupdate detailed and overall project
disbursement schedule and issuance of payment
certificates.

Monitor and control work progress and initiate corrective
measures.

Prepare and update detailed and overall project physical
target accomplishment.

Check, examine and certify the work quantities performed
by the Contractor.

Check, examine and solve claims submitted by the
Contractor.

Check contractual matters (guarantee, insurance, claims,
etc.).

Inspect and direct preventive safety and environmental
control measures.

Check as-built drawings and obtain BSPTCL’s approval.
Check issuance of “Certificate of Ready” for
commissioning certificates by the Contractor.

Monitor manufacturing progress, testing and regular
inspection and ensure compliance with contract
documents.

Witness factory test of major equipment and prepare
corresponding certificates (equipment items and tests to be
witnessed needs agreement between BSPTCL and the
Contractor).

Review inspection report on each factory inspection
submitted by the Contractor.

Coordinate and supervise all tests according to the
Contract.

Review and recommend tentative taking over and
acceptance certificates for the equipment, subject to prior
approval of BSPTCL.

[Train 3 BSPTCL] staffs (3 maintenance staffs) with
respect to all aspects related to maintenance technology of
400 kV transmission line (e.g. periodic inspection and
measures, preventing measures and etc.) Prepare the
detailed contents and schedule of “training BSPTCL staffs

18




Position

TorL

Major Tasks and Duties

B-3

Economist,
Contract Expert

(Pro-B)

YV V VYV

Prepare Bid Proposal Sheets.

Prepare draft and final P/Q Evaluation Reports to
BSPTCL.

Attend and assist BSPTCL in conducting pre-bid
conferences.

Assist BSPTCL in answering Bidder’s question, both
technical and commercial question, and in issuing addenda
to Bid Documents.

Prepare the Evaluation Criteria for Technical, Commercial
and Financial Bidding Evaluation.

Prepare draft contract agreement.

B-4

O & M Expert

(Pro-B)

Y V¥V V|V V

Prepare the operation and maintenance schedule and
procedures

Review and recommend Transmission line maintenance
manuals submitted by the EPC Contractor.

Review and coordinate proper maintenance procedures
integrating the overall maintenance philosophy, based on
the maintenance manuals submitted by the EPC
Contractor.

Environment Expert

(Pro-B)

\4

Supervise and monitor the project from Environmental
viewpoint disposed soil, noise, and etc.

Supervise and monitor the project from Social viewpoint
such as recruitment of non-skilled local workers, CSR and
etc.
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Chapter 6. Reporting

Within the scope of consulting services, the Consultant shall prepare and submit reports and

documents to Executing Agency as shown in Table 6-1.

copy of each of these reports.

Table 6-1

Reports and Documents Schedule Expected

The Consultant shall provide electronic

Category

Type of Report

Timing

No. of Copies

Consultancy Services

Inception Report

Withinl month after

request

commencement of the 10
services
Monthly Progress Report Every month 10
Quarterly Progress Report Every quarter 10
Project Completion Report At the end of Services 10
Construction Quality Control Report Every month 10
Supervision Completion Report (and As-built At the end of the Project
Drawings, if any) 5
Training Training Plan At appropriate timing in
accordance with the 10
Inception Report
Training Execution and Evaluation Within 1 month after 10
Report training
Environment and Social | Environmental Monitoring Report Every quarter 10
Safeguard Land Acquisition and Resettlement Every month 10
Monitoring Report
Environmental and Social Safeguard At the end of the Project
. 20
Evaluation Report
Other Report Technical Report As required or upon As required

Contents to be included in each report are as follows:

»  Monthly Progress Report: Describes briefly and concisely all activities and progress for the

previous month by the 10" day of each month. Problems encountered or anticipated will be

clearly stated, together with actions to be taken or recommendations on remedial measures

for correction.

Also indicates the work to be performed during the coming month.

» Inception Report: To be submitted within 1 month after the commencement of the services,

presenting the methodologies, schedule, organization, etc.

(1) Detail Design

> Project Definition Report (20 copies), to be submitted in the 3™ month after the

commencement of services, presenting the design criteria and standards.
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Draft Detailed Design Report (20 copies), to be submitted in the 6 month after the

commencement of services, presenting detailed engineering design.

Cost Estimate Report (20 copies), to be submitted in the 7" month after the commencement

of services, presenting detailed cost estimate.

Final Detailed Design Report (20 copies), to be submitted in the 8" month after the

commencement of services, compiling all the items carried out during services.

Final Design Report (20 copies), to be submitted in the 10" month after the commencement

of services, finalizing detailed design, cost estimate, bid plan, bid evaluation criteria,
technical evaluation criteria and bidding documents through the incorporation of comments

on the Draft Design Report, provided by the Consultant.

(2) Tender Assistance

>

Pre-qualification Document Report (20 copies), to be submitted in the 5" month after the
commencement of the services, presenting the pre-qualification documents and its evaluation

criteria.

Bidding Document Report (20 copies), to be submitted in the 7" month after the

commencement of the services, presenting the bidding documents and bid evaluation criteria.

Pre-qualification Evaluation Report (15 copies) to present the results of the evaluation and to

select the qualified applicants.

Technical Evaluation Report (15 copies) to present the results of technical evaluation and to

recommend the qualified applicants.

Tender Evaluation Report (15 copies) to present the results of the tenders to select the most

responsible contractors.

(3) Assistance in Environment and Resettlement Monitoring

>

Environmental Monitoring Report (10 copies), to be submitted at every three (3) months after

the commencement of the services, presenting the environmental impacts and
implementation of environmental mitigation measures during and after the construction stage.
Environmental monitoring forms attached as Figures 10.16-10 to 10.16-13 in the main body

will be filled and attached to the Report.

Land Acquisition and Resettlement Monitoring Report (10 copies), to be submitted at every
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month during land acquisition and resettlement implementation period. RAP monitoring form

will be filled and attached to the Report.

Environmental and Social Safeguard Evaluation Report (20 copies), to be submitted by the

end of the consulting services, presenting the EMP, EMoP and RAP prepared.

(4) Construction Supervision

>

Quarterly Progress Report (15 copies), to be submitted at every three (3) months during

construction, presenting the progress status of the Project.

Operation and Maintenance Manual (20 copies) containing technical procedures for the

appropriate operation and maintenance of all project facilities.

Construction Completion Report (20 copies), to be submitted within three (3) months after
completion of construction, which comprises a full size of as-built drawings for all the
structures and facilities completed, and the final details of the construction completed

together with all data, records, material tests results, field books.
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Chapter 7. Obligations of the Executing Agency

A certain range of arrangements and services will be provided by the Executing Agency to the
Consultant for smooth implementation of the Consulting Services. In this context, the Executing

Agency will:

(1) Report and data

Make available to the Consultant existing reports and data related to the Project;

(2) Office space

Provide an office space in the Headquarters of the Executing Agency with necessary equipment,
furniture and utility. However, the Consultant’s requirement for office space, including necessary
equipment, furniture and utilities, should be clearly stated in the proposal with its rental cost for the

case where Executing Agency would be unable to provide such facilities;

(3) Cooperation and counterpart staff
Appoint counterpart officials, agent and representative as may be necessary for effective

implementation of the Consulting Services;

(4) Assistance and exemption
Use its best efforts to ensure that the assistance and exemption, as described in the Standard

Request for Proposal issued by JICA, will be provided to the Consultant, in relation to:

work permit and such other documents;
entry and exit visas, residence permits, exchange permits and such other documents;

clearance through customs;

YV V V V

instructions and information to officials, agent and representatives of the Borrower’s

Government;

Y

exemption from any requirement for registration to practice their profession; and

A\

privilege pursuant to the applicable law in the Borrower’s Country.
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PQ SR T ) EPICHLE R 2 AT % BIC BLE(E TH DL Z EDRRESN TSI
ﬁﬁﬁﬂf:yh7ﬁ5k@é LI Th D, £lo, M EREIER T2 2 b
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2. BIEEDEEREH

A7ay =7 MIMERELE L T2 RIAARTHDH, ol ICEDFEITED K 5 7R@EE SR
Rz TH, —BIIZEEBRSFALOERB R S D, 2008-2012 FICHBITF D 1]
EOMMEKRELED > b HRBEOZEEGIT 10% KW=, BREENZET DD
I% BSPGCL 7 & OFIFHED & 5 AFLX w7 — VB L PQ b2 E LoD, IFLEEERK
VIABZIERE R T md DRV UE L 70, B REFETBE LRIV C, thEZI
HEMRFNZHELTEBY ., ZNERKBEPED LY BREE TV 7BLOZO%KOMN
TAERERE Z ALy r—VBLOPQ &M E2HRET D,
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735, BSPGCL | NTPC D AFL/ Sy r— VB LU PQ &b 2 FARIZT 20 EHERT 5720
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&2-1 ISALERY R k

Manufacturer 0r|§}?60f Sﬁiﬁe Follor i EUl
Technology Package Package Package Package
Indian Manufacturer
BHEL U. S/Europe O O O O
L&T Power Japan O -
ISGEC U. S/Europe O O X
Indian JV or Subsidiary of overseas Manufacturer
L&T MHPS Boiler - @) X X
L&T MHPS Turbine Japan - X O X
TJPS @) X O X
Doosan India Korea O O X X
TBWES - O X X
ALSTOM INDIA U. S/Europe O - X X
ALSTOM BHARAT FORGE - X @) X
Chinese Manufacturer
Harbin @) O
Shanghai Electric China O @) @)
DONG FONG ELECTRIC @) O O
Overseas Manufacturer
Toshiba - - O X
Japan
MHPS - - - X
Doosan Heavy Industry Korea - @) - X
Siemens X X O X
Foster Wheeler @) @) X X
B&W - O X X
U. S/Europe

Ansaldo X O X X
GE - X O X
POWER MACHINES X X O X

HAT : SAEMER (O IskLFERH v . X JEALRA, — @ AL FER7e L)
3. ARy Hr—o

(1) AL —DBEDE 2
MRy r = AR BEOZEEELAT A RO —DTH D, Ny r—UTE 57
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ATELRHPIERT D0, TA 7 BHZ D720 PQ RMFIZ L - TR AL EDR &
%o LATICARA Y r— Y OFEFI D el 2 73,

> LU IRy =Y

EPC, ARA FHfa, #—v - AL, BOP ks, TARTE, S fmitis 2 —
DDy =T e L, T RFELGETAIIETH D, BLOFENHfE T, 4—
F—RAT V=T A~EOROL AR END D, A—F AT =T IR L
FEIIROAR S ThHDH Z L 0v5, BSPGCL D X 5 IR DDA —F—Tdh >
THA—F =AU V=T BLOEPC a2 b7 7 XX VETHZENTES, H
HTT_NTORE « M T8 TE % L&T-MHPS =2 BHEL |34/ v 7 — 2 CISALATRE T H
%, F72. TIPS X, EPC 22> T 7 X &FETAIREINH D0 R A TG TE 20
e, A =T AMETE LTRA 7 246 T & 20 EE LT Al e @,

ST NN =D DRERIA A=V &K 31 IR T,

Owner

Owner's engineer

EPC

I I I I I
Boiler Turbine/Generator BOP Civil C&l

AT« SRR ERR
K 3-1 oWy Tr—IRA A—2

ANy r =T TIXEPC 22 T 7 Z R EHIT, 3= MZOWTHARISET 5
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B D FE RIS I B 2B LT 2 02 RET D, £z, BB EPC a2y h T 7 4
LB B EEETH DM, Gol 1T X D S5 Phased Manufacturing Program (2
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BNy =Vt TG TE D L&T MHPS <° BHEL (21X A U v k23D 7auy,
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ELCHAATZ EHATRETH D,

Owner

Owner's engineer

Boiler Turbine/Generator BOP Civil C&l
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(2) THEHOBLSN L OHELE Ny r—
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4. Pre-Qualification &
(1) Pre-Qualification SRR EDHE 2 F
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o THTHEBOHENAERLD, [ZHT5HZLENTEXS, ODFE LTIiE, A
YTFUARIEDTD T4 ) EWNIC TS ERAT 5 2 & BRSO HEER IR (F
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&5 Z & NTP 72 5EB £ TOHMDIAS, HHID =3 2 FEHEIDNASTER H T LD,
HAREETOBIZVCQOWTINDOFRMIZE > THEBAMENH D &2 D508, OIXAFLE:
BT, MIEPZEBNTEBRE LT 5 ZERARERFHETHY | BRVEATZDOD
KR TERWZ ERHBLTH, ZORFEED D AREENR-> TS Z LI b
N2, QORI E > TPQRIFZRET DT ENEE LY,

[BHEL |25t 2 JEARIR & £ DY $1]

BHEL 1% A #1: CHER LR B D EPC =22 v F 7 & (EPC, A Fifa, #—v v -
FEEMEIRS . BOP fifs, TR, FHERMHEO—X) ZHIRIERF > TV L5720,
BED 1] EANBESALZBW T TIGALT 28 N AFLED—>2>Th b, E7-BUH
FREETHLZEND, BUANICHLET. BREEOZFEICHF]Z PQ 4 £ 7213 BHEL
ZHEBRATRE R S 2 E L T, BUNFYSRIZ L - T BHEL BNZETE 5 K 5 2G4 E
B XA, EOFRER, FERENZ O AR EIEE D RS H 5, Z D728, BHEL % PQ
SRk o CrEHRT 5 2 IR Tk e <, PEERREMNIERR LoD BHEL 130§
HZEDTED PQ &ML L, BHEROMIEBAOEMTAASRLBV A LItk
TELHZRET D LD ARBENZETE DARENEGWHIELEZBNLD,

(2) #2: 2 & D PQ &t

> EPC = N7 7 %0 PQ5Af

3(2) THEHOBANOL O Ay r— ICRiLI-t B0, THEEHEEZ 2V
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& 4-2 ISHLETRERERY X b

PQ S&:1@ IV —vT MEF
BHEL I NEsE O B
L&T-MHPS O N
H A ZA )
TJPS O Doosan India
Doosan India e[ 2 O TJPS
Alstom—Baharat Forge PR 22 O RIE
ZDOfhAEZE (17 1) Z DA, X —

H AT

AR (O @ MFAmZ 3. X Rl S0, — W55

PQ MO ET H%E. PQRFOETRE LI2ABEECTALDO RN S D REE T
o Y =27 AT 4-1 5[ 4-3 (2R T L&T-MHPS, TJPS-Doosan, BHEL @ 3 &
725 AIREMES BV, L&T-MHPS D 2> Y — 37 A2tk T4 | [HEED L&T Power 2AA D |
TJPS-Doosan D 2>V — 7 MZILHEEEFE TH 5 Doosan ([Z—5 D /Xy r— U & JET
Ll ARBEEELaV Y=V T A2OL BIHEL L OBANAREL D, 2
DI TN—TTHERFIEDH T LILD ARMEHE (L&T-MHPS £ 721X TJPS) ORI
M¥E b, T I T AlstomBaharat Forge 38 X O TBWES I EDAFLTa L YV —3 T L%
FLATZSRED D I N T DIRAL T 5 AlREMEIX R VW & B 2 B,

< Owner>
BSPGCL

< Owner's engineer >

<EPC>
L&T Power

< Boiler> < Turbine/Generator > <BOP> <Civil> <C&I>
LMB LMTG/L&T Power L&T Power L&T Power L&T Power
AT« A RER T HRAEHE

4-1  L&T-MHPS [GHLABRA £ — 2

L&T-MHPS Ji ALK IZ 1%, AR L L TARA 73— MILMB, #—bE L 3— b (3
GO A) 12 INTG SAD H O EHERIT 5, Z 2T, L&T-MHPS XX —E > /3— |

1

c FZE B XONMHPS, Alstom, Doosan & PQ &&fth 1 Ziili7=925. [A ] EOGRANDEFTITBEEECIZTNTH
TJPS 35 L OV L&T-MHPS, Alstom—Baharat Forge., Doosan India & L TIALd 5 LH#EE S5 724k
+ ISGEC % PQ M4 1 2072 T3 AFLIERE A2 L D72 DERSL, TBWES 1% PQ £ 1 &7z F 32 Y — 7 ATOAFLE
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B IR TE B2, AERDZ —1 3= MI TIPS WAD Z &Eld7eu,

<Owner>
BSPGCL
< Owner's engineer >
<EPC>
TIPS
< Boiler> < Turbine/Generator > <BOP> <Civil> <C&I>
Doosan TIPS Local/TJPS Local Local
HAT = FRARIER RT- . HREZE

X 4-2 TIPS [SkLBRLA A —

TIPS JALAERRICIZ, B3R L LCTEPC 2> T 7 X B I ONF —E L /3— | BOP
N—=F (OB X =B NR D) IZ TIPS WAL SO LHERIT 5, 2 2T, ARk
DRA T 73— FMT L&T-MHPS ZAD Z L IZHOWTIZZ —E U R— F b RN TE %
L&T-MHPS |2 & > T A U w RN =8 L&T-MHPS DRt Oxtgst bt w = L, Ll
NG, A=Yy R TEMET HFEOME DT T HABUFS JICA O%F LS
NIEBMHRRENTIERNEDZ L Thotz, (BT VU ZHERLD)

<Owner>
BSPGCL

< Owner's engineer >

<EPC>
BHEL

<Boiler> < Turbin/Generator > <BOP> <Civil> <C&I>
BHEL BHEL BHEL BHEL BHEL

HA P - A ERK
X 4-3 BHEL is#L#gR A A —>

BHEL i ALKERKIZ. 9T BHEL THERE S5 & HEHIS 5,

<BFH . Z O PQ Fff>
ZIT, EEERICEHL TR A3 ITRT PQRIFEQNLODORENEZ X biILD, 1272
L. PQ &A@ ODIZOWTITHERE S L LTWD T, ARORFNEITE
RSN A DR D TDRBENIERTH &, F2. PQ FHDIZHWTiE Alstom
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Baharat Forge & Doosan India MOIEERFEFEIL 2016 b (FELEZETY) THHINHER
LA G LML 2013-2014 FTH Y KENRNWI NG, AHREHEEITRL2

Y,

Fo. LEVWEOBEEHEOBA S RATRERIZOIEN TITRNWEEZ XD,

*& 4-3 EEEMAICEET 5 PO &

EJs "
wn N &
() ESMTIT 2 T2/ FEGR KU EE DS 593°C/593°CLL DA K T3
@ | BITOMEERFEREN 15 L (2000 FELIRTICER) THDHZ &, L. AU R
EFEOEZEITRL,
RSB /R KIRE )Y 600°C/600°CLL_ DR A 7 1Efiz I 23 5 LA E (2010
@ | FELED THEHZ L, FELHSEOEBOFIAGEL L, v FEEOSZEIT
<o
1 EWNICE T D RKIE 593°CLL DO R K 138 BHT O IR EAT S 1 FLLE
@ (2014 FELIHT) THDHZ &, R LBSHOERBFIMREE L, 1 v FEFE
DAEFETER <,
AT« SA IR

TN SRt o - 16



Ty AT IR — R

PQ MO 6@ % BE L7z E OISHLATRER K Y A b 23K 4-4 1TRT,

F®4-4 [GALFTEEREU R b (PO £HD-@)

AL AT RE
PQ 4@ PQ &&14:©@ PQ &14:©@ PQ 4@
3
BHEL O > O O O
O O O
L&T-MHPS O >
(1997 A3 RH) 2 (1998 A3 [H) (2014 #F3EBA) 2
s 4
7 AL O O O
TJPS O
(1998 FF3#pH) ® (2000 A3 H) * (2012 A5ERH)
X X X
Doosan India O
(2017 5B ) ! | (2017 AEERA T ) ! (2015 4F3ERA)
Alstom—Baharat X X X
O —>>
Forge (2011 #=EBH) ° (2013 4=3ERH) (2012 H=3EBH) °
F DA 3" X — _ o

HAT  AEMER (O @ REE2WT-9 . X REEMT- S en, — @ x84
> AIERERY 7T A v — D PQ £
F 4-5 1R T PQ &M ARE LTESAITAEE SN D ISALATRERED U 2 F &2 FK 4-6 |1
ZT—\"a‘o

2 MHPS i

S HGE IR

4 Doosan FE#k

> Alstom FEfF

6 « HZ B I OMIPS, Alstom, Doosan & PQ S 1 Z¥i7=9 2, 4] EOARKADLRETIIEBEERZTIXIETNALTH
TJPS 3 X OV L&T-MHPS., Alstom-Baharat Forge, Doosan India & L Cltakld 2 EHEE &5 7= D4k
< ISGEC 1% PQ Sefth 1 & 7= S AL S 72 LOT= DRI, TBWES 13 PQ 551 1| 274282y Y —2 7 A TOAFLE
B IR DR
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@ | SFeHAU—Z N0 1%/ ERETHH L

AT - AR PR

FA4-6 HRBEMB/Y T4 V—CHATREEREY X +

PQ 5/ 1 PQ Z:1 2 Ay 7 SR
W O O O
=g HAES O O O
Hs7 O O O
(1 EZ O A A
Siemens O O O
RPN 22
ABB O O O
H
yosung s % A A
Hyundai

HET  REMER (O @ FfFE2md, X RS0, — AR5

> BEOREHEYTSA4Y—0PQEH

K A-TITRT PQRUEZRE LA ITHE SN DIGHLATRERZFED U A F 23K 4-8
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K47 BORBETTSAY—0PQE&HE
EQls
N A
Hir
) Ko R EMROEHFEFEN 20 ETHDZ L
) o ZEAROMANFERED 2,000 km L ETHDH Z &
TREDOZ A T ThHho X IR Z e T 5 2 &,
* 1,960 MPa DL ED5RE 243 5 #fishd > X #il# 2 H L 7= LL-ACSR/UGS
ZAT £ 1,770 MPa LA EDIREAZ AT 257 /L I BHRRAZFH L
3 72 LL-ACSR/AS Z A4 7 TH D Z &,
B & : ACSR “Moose” ODEELUUTTHAHZ &,
« GlIEFR & : ACSR” Moose” DF|EMELUETHL Z &,
< A D ACSR” Moose “OAMVELL T TH B Z L,
BV FERHEHT : ACSR” Moose “OEIEZXIEILD 0% LU T THD Z &
HAAT - A RERR
£4-8 BOREBRTFTSAV—ILIATRERCEY X k
kL AT RE2E PQ 5D PQ 4@ PQ 4G
JPS O O O
VISCAS O O O
EEN
EXSYM O O O
b B AR B O O O
APAR £t
M1 [EE X X X
Starlite ft
LS Cable AR X X X
ZTT Fh[E 2 X X X
AT RERER (O 2=, X x2S 20, — @ 5584540
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Total

Annual Fund Requirement(Total)

Base Year for Cost Estimation: Apr, 2015 FC & Total: million JPY
Exchange Rates Rs. = JPY 1.9 LC : million Rs.
USD =JPY 120.3

Price Escalation: FC: 1.8% LC: 1.3%

Physical Contingency 5%

Physical Contingency for Consultant 5%

Item Total 2016 2017 2018 2019 2020 2021 2022 2023 2024
FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total

A. ELIGIBLE PORTION 13,421 54,485 116,943 19 7 33 127 48 219 2,345 10,680| 129,119 2,003 8,324 81,651 2,232 8,970| 169,865 4,004 16,800| 216,571 2,655 9,636| 168,111 37 20 75 0 0 0
A-1) Procurement / Construction(Power Station) 11,701 51,415 109,389 0 0 0 0 0 0 2,020 9,928| 127,365 1,745 7,417 79,672 1,871 8,235| 168,107 3,588 16,389| 215,374 2,477 9,446| 167,572 0 0 0 0 0 0
A-2) Procurement / Construction(Transmission Line) 0 1,491 2,832 0 0 0 0 0 0 0 414 787 0 645 1,225 0 431 820 0 0 0 0 0 0 0 0 0 0 0 0
A-3) Consulting services(Power Station) 1,210 1,117 3,332 19 7 33 127 48 219 159 187 515 84 104 282 190 149 473 416 411 1,196 178 190 539 37 20 75 0 0 0
A-4) Consulting services(Transmission Line) 510 463 1,390 0 0 0 0 0 0 165 151 452 173 157 472 171 155 465 0 0 0 0 0 0 0 0 0 0 0 0
B. NON ELIGIBLE PORTION 0 10,894 20,698 0 2 4 0 13 24 0 2,370 4,503 0 1,529 2,905 0 1,586 3,013 0 3,456 6,566 0 1,933 3,674 0 5 9 0 0 0
B-1) Subtotal(Power Station) 0 10,471 19,895 0 2 4 0 13 24 0 2,234 4,244 0 1,380 2,622 0 1,448 2,752 0 3,456 6,566 0 1,933 3,674 0 5 9 0 0 0
B-2) Subtotal(Transmission Line) 0 423 803 0 0 0 0 0 0 0 137 259 0 149 282 0 138 262 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL (A+B) 13,421 65,379 137,641 19 9 37 127 61 243 2,345 13,050| 133,622 2,003 9,853 84,556 2,232 10,556| 172,878 4,004 20,256 223,137 2,655 11,569| 171,785 37 25 84 0 0 0
C. Interest during Construction 7,878 0 7,878 0 0 0 0 0 0 304 0 304 547 0 547 811 0 811 1,309 0 1,309 1,613 0 1,613 1,636 0 1,636 1,659 0 1,659
C-1) Subtotal(Power Station) 7,631 0 7,631 0 0 0 0 0 0 292 0 292 518 0 518 771 0 771 1,268 0 1,268 1,572 0 1,572 1,594 0 1,594 1,616 0 1,616
C-2) Subtotal(Transmission Line) 247 0 247 0 0 0 0 0 0 11 0 11 28 0 28 40 0 40 41 0 41 41 0 41 42 0 42 43 0 43
D. Front End Fee 125 0 125 120 0 120 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D-1) Subtotal(Power Station) 120 0 120 120 0 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D-2) Subtotal(Transmission Line) 4 0 4 0 0 0 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GRAND TOTAL (A+B+C+D) 21,424 65,379 145,644 140 9 157 127 61 243 2,653 13,050| 133,930 2,549 9,853 85,103 3,043 10,556| 173,690 5,313 20,256 224,446 4,268 11,569| 173,398 1,672 25 1,720 1,659 0 1,659
E. JICA finance portion incl. IDC (A+C+D) 21,424 54,485 124,946 140 7 154 127 48 219 2,653 10,680| 129,427 2,549 8,324 82,198 3,043 8,970| 170,676 5,313 16,800| 217,879 4,268 9,636| 169,724 1,672 20 1,711 1,659 0 1,659




Power Plant Construction

Annual Fund Requirement

Base Year for Cost Estimation: Apr, 2015 FC & Total: million JPY
Exchange Rates Rs. =JPY 1.9 LC : million Rs.
USD =JPY 120.3
Price Escalation: FC: 1.8% LC: 1.3%
Physical Contingency 5%
Physical Contingency for Consultant 5%
Item Total 2016 2017 2018 2019 2020 2021 2022 2023 2024
FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total
A. ELIGIBLE PORTION
1)|Procurement / Construction of Lot 1 11,701 51,415 109,389 0 0 0 0 0 0 2,020 9,928| 127,365 1,745 7,417| 79,672 1,871 8,235| 168,107 3,588| 16,389| 215,374 2,477 9,446| 167,572 0 0 0 0 0 0
1[Civil Works 0 9,394 17,849 0 0 0 0 0 0 0 2,100 3,989 0 1,527 2,900 0 1,404 2,668 0 2,856 5,426 0 1,508 2,865 0 0 0 0 0 0
2| Steam Generator Island 4,716 7,350 18,681 0 0 0 0 0 0 931 1,451 3,689 1,012 1,578 4,011 368 573 1,456 1,556 2,425 6,164 849 1,323 3,361 0 0 0 0 0 0
3| Turbine Generator Island 3,561 3,430 10,078 0 0 0 0 0 0 611 589| 74,628 371 357| 45,293 1,020 982| 124,557 990 954| 120,948 569 548| 69,464 0 0 0 0 0 0
4|Balance of Plant 1,203 9,300 18,873 0 0 0 0 0 0 214 1,655| 28,906 164 1,269| 22,166 242 1,874| 32,722 389 3,009 52,533 193 1,493| 26,064 0 0 0 0 0 0
5|Raw Water Intake Pump Hose & Intake Ling 0 600 1,140 0 0 0 0 0 0 0 134 255 0 98 185 0 90 170 0 182 347 0 96 183 0 0 0 0 0 0
6| Railway Siding 0 330 627 0 0 0 0 0 0 0 65 124 0 43 82 0 43 82 0 120 227 0 59 113 0 0 0 0 0 0
7| Initial Spares 674 1,435 3,400 0 0 0 0 0 0 67 144 8,377 0 0 0 0 0 0 135 287| 16,754 472 1,005| 58,639 0 0 0 0 0 0
8|Environmetnal Facilities 0 6,000 11,400 0 0 0 0 0 0 0 1,068 2,029 0 819 1,556 0 1,209 2,297 0 1,941 3,688 0 963 1,830 0 0 0 0 0 0
9| Erection, Testing & Commitioning 0 2,450 4,655 0 0 0 0 0 0 0 436 829 0 303 575 0 462 877 0 840 1,597 0 409 777 0 0 0 0 0 0
10| Physical Contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11|Overhead Construction Charges 0 226 430 0 0 0 0 0 0 0 67 126 0 29 56 0 29 56 0 75 142 0 26 49 0 0 0 0 0 0
12| Training of O&M Staff and Mobilisation Cos| 0 30 57 0 0 0 0 0 0 0 3 6 0 0 0 0 0 0 0 16 30 0 11 21 0 0 0 0 0 0
13| Other Costs 0 5,274 10,021 0 0 0 0 0 0 0 1,384 2,631 0 686 1,303 0 686 1,303 0 1,740 3,307 0 778 1,478 0 0 0 0 0 0
14|Base cost for JICA financing 10,153| 45,819 97,210 0 0 0 0 0 0 1,824 9,096 19,106 1,547 6,708| 14,293 1,630 7,352 15599 3,070 14,445| 30,515 2,082 8,218| 17,697 0 0 0 0 0 0
15Price escalation 991 3,147 6,970 0 0 0 0 0 0 100 359 783 114 356 790 152 490 1,084 347 1,164 2,558 277 778 1,755 0 0 0 0 0 0
16 |Physical contingency 557 2,448 5,209 0 0 0 0 0 0 96 473 994 83 353 754 89 392 834 171 780 1,654 118 450 973 0 0 0 0 0 0
)| Consulting services 1,210 1,117 3,332 19 7 33 127 48 219 159 187 515 84 104 282 190 149 473 416 411 1,196 178 190 539 37 20 75 0 0 0
1|Base cost 1,054 995 2,945 18 7 31 117 45 202 144 171 469 75 94 254 165 133 419 356 362 1,044 149 165 464 30 17 63 0 0 0
2|Price escalation 98 69 229 0 0 0 4 1 6 8 7 21 6 5 15 15 9 32 40 29 96 20 16 50 5 2 8 0 0 0
3|Physical contingency 58 53 159 1 0 2 6 2 10 8 9 25 4 5 13 9 7 23 20 20 57 8 9 26 2 1 4 0 0 0
Total (I +10) 12,911 52,532 112,722 19 7 33 127 48 219 2,179 10,115| 21,398 1,829 7,522 16,120 2,061 8,384 17,991 4,004| 16,800 35,923 2,655 9,636 20,963 37 20 75 0 0 0
B. NON ELIGIBLE PORTION
a |Procurement / Construction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1|Base cost for JICA financing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2|Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3|Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b [Land Acquisition 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1|Base cost 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2|Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3|Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
¢ _|Administration cost 0 2,966 5,636 0 1 2 0 6 11 0 563 1,070 0 424 806 0 473 900 0 945 1,796 0 552 1,048 0 2 4 0 0 0
d |Taxes & Duties 0 7,505 14,259 0 1 2 0 7 13 0 1,670 3,174 0 956 1,816 0 975 1,852 0 2,511 4,770 0 1,382 2,625 0 3 6 0 0 0
1|Base cost 0 6,690 12,712 0 1 2 0 6 12 0 1,530 2,908 0 865 1,643 0 870 1,654 0 2,213 4,204 0 1,202 2,284 0 3 5 0 0 0
2|Price escalation 0 457 868 0 0 0 0 0 0 0 60 115 0 46 87 0 58 110 0 178 339 0 114 216 0 0 1 0 0 0
3|Physical contingency 0 357 679 0 0 0 0 0 1 0 80 151 0 46 86 0 46 88 0 120 227 0 66 125 0 0 0 0 0 0
e [VAT 0
f |Import Tax 0
Total (a+b+c+d+e+f) 0| 10471 19,895 0 2 4 0 13 24 0 2,234 4,244 0 1,380 2,622 0 1,448 2,752 0 3,456 6,566 0 1,933 3,674 0 5 9 0 0 0
TO|TAL (A+B) 12,911 63,003 132,616 19 9 37 127 61 243 2,179 12,348 25,641 1,829 8,002| 18,743 2,061 9,833 20,743 4,004| 20,256| 42,489 2,655 11,569| 24,637 37 25 84 0 0 0
C. Interest during Construction 7,631 0 7,631 0 0 0 0 0 0 292 0 292 518 0 518 771 0 771 1,268 0 1,268 1,572 0 1,572 1,594 0 1,594 1,616 0 1,616
1[Interest during Construction(Const.) 7,629 0 7,629 0 0 0 0 0 0 292 0 292 518 0 518 771 0 771 1,268 0 1,268 1,571 0 1,571 1,593 0 1,593 1,616 0 1,616
2|interest during Construction (Consul.) 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D. Front End Fee 120 0 120 120 0 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GRIAND TOTAL (A+B+C+D) 20,662| 63,003 140,368 140 9 157 127 61 243 2,472 12,348 25934 2,347 8,002 19,261 2,832 9,833| 21,513 5,272 20,256| 43,757 4,226 11,569| 26,208 1,630 25 1,678 1,616 0 1,616
E. JICA finance portion incl. IDC (A + C + D) 20,662| 52,532 120,473 140 7 154 127 48 219 2,472 10,115| 21,690 2,347 7,522| 16,638 2,832 8,384| 18,762 5272 16,800| 37,191 4,226 9,636 22,535 1,630 20 1,669 1,616 0 1,616
Administration Cost = 5%
VAT= 6% of the expenditure in local currency of the eligible portion

Import Tax= 6%



Power Evacuation System

Annual Fund Requirement(Transmission Line)

Base Year for Cost Estimation: Apr, 2015 FC & Total: million JPY
Exchange Rates Rs. =JPY 1.9 LC : million Rs.
USD = JPY 120.3
Price Escalation: FC: 1.8% LC: 1.3%
Physical Contingency 5%
Physical Contingency for Consultant 5%
Item Total 2016 2017 2018 2019 2020 2021 2022 2023 2024
FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total
A. ELIGIBLE PORTION
I)|{Procurement / Construction of Lot 2 0 1,491 2,832 0 0 0 0 0 0 0 414 787 0 645 1,225 0 431 820 0 0 0 0 0 0 0 0 0 0 0 0
1|Tower 0 354 672 0 0 0 0 0 0 0 118 224 0 118 224 0 118 224 0 0 0 0 0 0 0 0 0 0 0 0
2[Strings 0 77 146 0 0 0 0 0 0 0 17 32 0 40 76 0 20 38 0 0 0 0 0 0 0 0 0 0 0 0
3|Conductor 0 338 643 0 0 0 0 0 0 0 74 140 0 177 336 0 88 168 0 0 0 0 0 0 0 0 0 0 0 0
4]Ground-wire 0 21 40 0 0 0 0 0 0 0 5 9 0 11 21 0 5 10 0 0 0 0 0 0 0 0 0 0 0 0
5|Fibre Optic Distribution Panel 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
6|Survey & Soil investigation 0 64 121 0 0 0 0 0 0 0 42 81 0 21 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7| Tower Construction 0 222 422 0 0 0 0 0 0 0 74 141 0 74 141 0 74 141 0 0 0 0 0 0 0 0 0 0 0 0
8|Stringing Work 0 61 116 0 0 0 0 0 0 0 13 25 0 32 60 0 16 30 0 0 0 0 0 0 0 0 0 0 0 0
9|River Crossing Foundation Work 0 119 225 0 0 0 0 0 0 0 0 0 0 79 150 0 40 75 0 0 0 0 0 0 0 0 0 0 0 0

10|Design Work 0 8 14 0 0 0 0 0 0 0 3 6 0 3 6 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0

11|Testing 0 18 34 0 0 0 0 0 0 0 12 23 0 6 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12| Misc(Approval & compensation and etc.) 0 53 100 0 0 0 0 0 0 0 18 33 0 18 33 0 18 33 0 0 0 0 0 0 0 0 0 0 0 0

1|Base cost for JICA financing 0 1,334 2,534 0 0 0 0 0 0 0 375 712 0 578 1,099 0 380 723 0 0 0 0 0 0 0 0 0 0 0 0
2|Price escalation 0 71 135 0 0 0 0 0 0 0 15 28 0 31 58 0 25 48 0 0 0 0 0 0 0 0 0 0 0 0
3[Physical contingency 0 86 163 0 0 0 0 0 0 0 25 47 0 36 68 0 25 48 0 0 0 0 0 0 0 0 0 0 0 0

I )[Consulting services 510 463 1,390 0 0 0 0 0 0 165 151 452 173 157 472 171 155 465 0 0 0 0 0 0 0 0 0 0 0 0
Base cost 452 419 1,248 0 0 0 0 0 0 149 138 412 154 142 424 149 138 412 0 0 0 0 0 0 0 0 0 0 0 0
Price escalation 34 22 76 0 0 0 0 0 0 8 5 19 11 8 26 14 9 31 0 0 0 0 0 0 0 0 0 0 0 0
Physical contingency 24 22 66 0 0 0 0 0 0 8 7 22 8 7 22 8 7 22 0 0 0 0 0 0 0 0 0 0 0 0

Total (I +1) 510 1,953 4,222 0 0 0 0 0 0 165 565 1,239 173 802 1,697 171 586 1,285 0 0 0 0 0 0 0 0 0 0 0 0

B. NON ELIGIBLE PORTION

a |Procurement / Construction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base cost for JICA financing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b |Land Acquisition 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base cost 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

¢ |Administration cost 0 111 211 0 0 0 0 0 0 0 33 62 0 45 85 0 34 64 0 0 0 0 0 0 0 0 0 0 0 0

d [Taxes & Duties (Lot 2) 0 312 592 0 0 0 0 0 0 0 104 197 0 104 197 0 104 197 0 0 0 0 0 0 0 0 0 0 0 0
e [VAT 0
f |Import Tax 0

Total (a+b+c+d+e+f) 0 423 803 0 0 0 0 0 0 0 137 259 0 149 282 0 138 262 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL (A+B) 510 2,376 5,025 0 0 0 0 0 0 165 702 1,499 173 951 1,980 171 724 1,547 0 0 0 0 0 0 0 0 0 0 0 0
[

C. Interest during Construction 247 0 247 0 0 0 0 0 0 11 0 11 28 0 28 40 0 40 41 0 41 41 0 41 42 0 42 43 0 43
[Interest during Construction(Const.) 246 0 246 0 0 0 0 0 0 11 0 11 28 0 28 40 0 40 41 0 41 41 0 41 42 0 42 42 0 42
[Interest during Construction (Consul.) 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D. Front End Fee 4 0 4 0 0 0 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GRAND TOTAL (A+B+C+D) 762 2,376 5,276 0 0 0 0 0 0 181 702 1514 202 951 2,008 212 724 1,587 41 0 41 41 0 41 42 0 42 43 0 43
[

E. JICA finance portion incl. IDC (A + C + D) 762 1,953 4,473 0 0 0 0 0 0 181 565 1,255 202 802 1,726 212 586 1,325 41 0 41 41 0 41 42 0 42 43 0 43

5,025
Administration Cost = 5%
VAT= 6% of the expenditure in local currency of the eligible portion

Import Tax= 6%



Power Plant Construction

Pre-Conditions for Cost Estimation
1. General Conditions

Exchange Rate

(1) JPY/USD USD 1= 120.3]JPY
(2) Lc/usD usD1= Rs.
(3) JPY/Rs. Rs. 1= JPY
Price Escalation
(1 FC LC | 1.3%|
Physical Contingency

Construction Consultant l 5.0%|
Base Year for Cost Estimation: Schedule

2015/4 Start | 2016/4) End| 2022/10
Billing Rate of Consultant
FC JPY LC Rs.

Pro-(A) I 3,049,000] 0]

Pro-(B) l | 385,000]

Supporting Staff] | 225,000]

2. Others

Rate of Tax

VAT Import Tax | 6.0%)

Rate of Administration Cost

Rate of Interest During Construction

Construction 1.40% Consultant | 0.01%|

Rate of Front End Fee

Payment Method for Interest during construction Front End Fee

| Ioan-covered| | Ioan-covered|

Fiscal Year

Apr - Mar

VAT and Import TAX

VAT Import TAX
FC LC FC LC
Construction/Procurement Works FALSE FALSE TRUE FALSE
Consultant Services FALSE FALSE FALSE FALSE
Land Acquisition FALSE FALSE FALSE FALSE
Advanced Payment and Retention Money Timing of RM Payment

Advanced Payment] Retention Money
Construction 10.0% 20.0% Completion 5.0%
Consultant Services 15.0% 25.0% After12M later 8.0%

Payment timing of Retention Money
50% to be paid when taking over certificate has been issued for the works
and the remaining 50% to be paid on expiry of the defects Notifications period.

Defect Liablity Period

12 months



Cost Breakdown for Package

Power Plant Construction

uUsb =JPY 120.3
Rs. =JPY 1.9
. Local Total
item
Rs. JPY
Land Acquisition Cost 0
Civil Works Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
BTG Island 2,100,000,000 0 2,100,000,000 3,990,000,000
CW System 180,000,000 180,000,000 342,000,000
Water Treatment 560,000,000 560,000,000 1,064,000,000
Coal Handling Plant 3,857,000,000 3,857,000,000 7,328,300,000
Ash Handling Plant 380,000,000 380,000,000 722,000,000
Oil Handling Plant 17,000,000 17,000,000 32,300,000
Non-plant Builidings 17,000,000 17,000,000 32,300,000
Inplant Roads & Drains 783,000,000 783,000,000 1,487,700,000
Piling Works & Foundation 1,500,000,000 1,500,000,000 2,850,000,000
Total 0 9,394,000,000 17,848,600,000
Steam Generator Island Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Boiler 39,200,000 6,690,000,000 4,715,760,000 6,690,000,000 17,426,760,000
Boiler Auxiliaies 660,000,000 660,000,000 1,254,000,000
0
0
0
0
Total 4,715,760,000 7,350,000,000 18,680,760,000
Turbine Generator Island Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Steam Turbines 18,500,000 1,050,000,000 2,225,550,000 1,050,000,000 4,220,550,000
Steam Turbine Auxiliaries 7,400,000 1,760,000,000 890,220,000 1,760,000,000 4,234,220,000
Generator 3,700,000 440,000,000 445,110,000 440,000,000 1,281,110,000
Generator Auxiliaries 180,000,000 180,000,000 342,000,000
0
0

Total

3,560,880,000

3,430,000,000

10,077,880,000




Power Plant Construction

Balance of Plant Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Plant Water Systems 1,460,000,000 0 1,460,000,000 2,774,000,000
Coal Handling Plant (CHP) 3,320,000,000 0 3,320,000,000 6,308,000,000
Fuel Oil Handling Plant (FOP) 600,000,000 600,000,000 1,140,000,000
Ash Handling Plant (AHP) 1,050,000,000 1,050,000,000 1,995,000,000
Miscellaneous Balance of Plant 1,270,000,000 1,270,000,000 2,413,000,000
BTG Island 460,000,000 460,000,000 874,000,000
BOP Island 130,000,000 0 130,000,000 247,000,000
Swithyard Island 5,000,000 300,000,000 601,500,000 300,000,000 1,171,500,000
Control & Instrumentation 5,000,000 710,000,000 601,500,000 710,000,000 1,950,500,000
Total 1,203,000,000 9,300,000,000 18,873,000,000
Raw Water Intake Pump Hose & Intake Line Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USsD Rs. JPY Rs. JPY
Raw Water Intake Pump 600,000,000 600,000,000 1,140,000,000
Hose & Intake Line
0 0
0 0
0 0
0 0
0
Total 0 600,000,000 1,140,000,000
Railway Siding Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Railway Siding 330,000,000 330,000,000 627,000,000
0 0
0 0
0 0
0 0
0 0
Total 0 330,000,000 627,000,000
Initial Spares Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Steam Generator Island 2,900,000 710,000,000 348,870,000 710,000,000 1,697,870,000
Turbine Generator Island 2,100,000 330,000,000 252,630,000 330,000,000 879,630,000
Balance of Plant : Mechanical 245,000,000 245,000,000 465,500,000
Electrical / Control & 600,000 120,000,000 72,180,000 120,000,000 300,180,000
Instrumentation
Others 30,000,000 30,000,000 57,000,000
0
Total 673,680,000 1,435,000,000 3,400,180,000




Power Plant Construction

Environmetnal Facilities Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
ESP 100,000,000 0 100,000,000 190,000,000
SCR 1,050,000,000 1,050,000,000 1,995,000,000
FGD 4,850,000,000 4,850,000,000 9,215,000,000
0
0
0
Total 0 6,000,000,000 11,400,000,000
Taxes & Duties Loan Coverage Ratio 0
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Tax on Supply 4,810,000,000 4,810,000,000 9,139,000,000
Tax on Civil Works 585,000,000 585,000,000 1,111,500,000
Senvice Tax on Erection & 359,000,000 359,000,000 682,100,000
Commisioning
Tax on Supply of ESP, SCR & FGD 637,000,000 637,000,000 1,210,300,000
;ZXDO” Chvil Works of ESP, SCR & 25,000,000 25,000,000 47,500,000
Service Tax on Erection &
Commisioning of ESP. SCR & FGD 130,000,000 130,000,000 247,000,000
Total 0 6,546,000,000 12,437,400,000
Erection, Testing & Commitioning Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
BTG Island 1,620,000,000 1,620,000,000 3,078,000,000
BOP Island 650,000,000 650,000,000 1,235,000,000
Swithyard Island 70,000,000 70,000,000 133,000,000
Plant Control & Instrumentation 110,000,000 110,000,000 209,000,000
0
0
Total 0 2,450,000,000 4,655,000,000
Physical Contingency Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Physical Contingency 0 0 0
0
0
0
0
0
Total 0 0 0




Power Plant Construction

Overhead Construction Charges Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Establishment Charges 113,100,000 113,100,000 214,890,000
Audit & Account 113,100,000 113,100,000 214,890,000
0
0
0
0
Total 0 226,200,000 429,780,000
Training of O&M Staff and Mobilisation Cost Loan Coverage Ratio 100
Unit Price Cost
. . . - - Total
item unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Training of O&M Staff and 30,000,000 30,000,000 57,000,000
Mobilisation Cost
0
0
0
0
0
Total 0 30,000,000 57,000,000
Other Costs Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
USD Rs. JPY Rs. JPY
Start-up Fuel & Power 500,000,000 500,000,000 950,000,000
Legal Expenses 22,900,000 22,900,000 43,510,000
Construction Insurance 22,900,000 22,900,000 43,510,000
R&R 2,200,000,000 2,200,000,000 4,180,000,000
CSR Activities 350,000,000 350,000,000 665,000,000
Margin Money for Working 1,178,400,000 1,178,400,000 2,238,960,000
Capital
Accommodation Facility 1,000,000,000 1,000,000,000 1,900,000,000
Total 0 5,274,200,000 10,020,980,000




Implementation Schedule

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72

Power Plant Construction

2016 2017 2018 2019 2020 2021 2022 2023 2024 Month
8| 9| 10[ 11} 12 8| 9| 10[ 11} 12 4| 5| 6| 7| 8| 9[10[ 1112 6| 7| 8| 9[10[ 11|12 6| 7| 8| 9] 10[ 11|12 4| 5| 6| 7| 8/ 9[10[11/12| 1| 2| 3| 6| 7| 8| 9[10[ 11|12 8| 9| 10[ 11} 12 8| 9| 10[ 11} 12
0
Pledge 0
Signing of Loan Agreement 0
0
Consulting Services for Power Station 0
Review of Previous Study including FS 3
Design and Engineering - Preparation of Project Design Report 6
Preparation of Pre-Qualification Documents 6
Approval of P/Q Documents 6
P/Q Announcement and P/Q Application Submission by Prospective Bidders 6
Evaluation of P/Q Application 6
Approval of P/Q Evaluation Report 6
Preparation of Tender Documents 6
Approval of Tender Documents 6
Tender Period (EPC Tender) Ll 4
Evaluation of Tender and Approval “ 2
EPC Contract Negotiation 2
Consulting Services for Evacuation System 0
Proposal, Review and Approval of Study Report by CEA U U1 6
0
Land Acquisition 4 9 4 9 9 9 9 9 P 0
0 0 7.6 10 9.2 6.4 6.8 0 40
Civil Works i P P
0 0 4.6 0 2
Steam Generator Island P i i P P
0 0 1.54 2.24 6.16 1.68 2.36 0 14
Turbine Generator Island P P i P P
0 0 48 84 | 12.4 6.8 0 2
Balance of Plant i i P P
0 0 3.52 3.74 0 2
Raw Water Intake Pump Hose & Intake Line P i P P
o 0 775 6.2 o o 31
Railway Siding P | P I |
o o o o 0 0 6 o o 6
Initial Spares P P P P L | P I |
0 0 4.8 8.4 12.4 7.6 6.8 0 40
Environmetnal Facilities i i P P
0 0 10 0 50
Taxes & Duties i P
0 0 15,08 11.44 936 o o 5
Erection, Testing & Commitioning | L L
0 0 10.4 10.4 0 o 52
Physical Contingency | L L
0 0 15.5 10.4 10.4 10.4 52 0 0 52
Overhead Construction Charges | L L
o o o 0 0 R 6 o o 2
Training of O&M Staff and Mobilisation Cost P P P P L | P P
0 0 13 10.4 10.4 10.4 7.8 0 0 52

Other Costs




Cost Breakdown for the Consulting Services

Power Plant Construction

usbD =JPY 120.3
Rs. =JPY 1.9
Consulting Services Service Tax 14.5%
Combined

Foreign Portion Local Portion Total

(JPY) Rs.
Unit Qty. Rate Amount Rate Amount ("000)
(000) (000) JPY
A Remuneration
1 Professional (A) M/M 340| 3, 049, 000| 1, 036, 660 0 0[ 1,036, 660
2 Professional (B) M/M 551 0 0 385,000 212,135| 403, 057
3 Supporting Staffs M/M 594 0 0] 225,000] 133,650] 253,935
Subtotal of A 1,036, 660 345, 785( 1, 693, 652
B Direct Cost
1 International Airfare 29 600, 000 17, 400 0 17, 400
2 Domestic Airfare 297 0 4,500 2,673 5,079
3 Domestic Travel 297 0 3,000 891 1,693
3 Accommodation Allowance Month 340 0 360,000( 122,400 232,560
Month 551 0 2,000 1,102 2,094
Month 594 0 2,000 1,188 2,257
4 Vehicle Rental Month 297 0 60, 000 17,820 33, 858
5 Office Rental(6m2 per person) M/M 1485 0 45,000{ 400,950 761, 805
6 International Communications Month 79 0 25, 000 3,950 7,505
7 Domestic Communications Month 79 0 3,500 553 1,051
8 Office Supply Month 79 0 80, 000 12, 640 24,016
9 Office Furniture and Equipment Month 79 0 500, 000 79, 000 150, 100
10 Report Preparation Month 79 80, 000 6,320 12,008
Subtotal of B 17,400 649, 487| 1, 251,425
C Service Tax(Local Portion*14.5%) 1 144, 300
Subtotal of C 144, 300

Total (A+B) 1,054, 060 995, 272| 2,945,077




Manning Schedule for the Consulting Services
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Position Billing Rate
F/ICJPY | LC/Rs. |4[s[6[7[8[oJ1o[11]12[1[2]3] 456 7[8]ofro[11]12[1]2[3 45678 o ro[11[12[1[2]3| 456789 zo[11]12[1][2]3]4]5]e6[7[8[ofo[11[12[1]2 3] 4[5 678 o 1o[11[12[1[2]3]|a 5] 6[7[8]9fzo[1]12[1]2]3 456 7[8 o uof11[12]1]2]3|4a[5[6]7[8 9 10[11]12[1]2]3 Total
A 1 | Project Manager 3,049,000 0 ij1j1j1j1)1)1|1]1 1111 i1)1]1/1 11)1]11 1j1)1]11 1j1)1]1|1 77
A | 2 | Process Engineer 3,049,000 0 11111 5
A | 3 | Mechanical Engineer (Boiler) 3,049,000 0 1)1j1]1]1 1) 111 1| 1|2} 1{1|1}2|{2]1f2 1|2|2]1|11]2]2f1f111 37
A | 4 | Mechanical Engineer (Turbine) 3,049,000 0 1)1j1]1]1 1) 111 1|2| 1} 1{1|1}a{2]1f2 1|2|2]1|11]2|2f1l111 31
A | 5 | Electrical Engineer (Generator) 3,049,000 0 1)1j1]1]1 1) 1)1 1| 1| 2|2 1{1|1}2{2j2f1 1|2|2]1|11]2]2f1l111 36
A 6 | 1& C Engineer 3,049,000 0 1J1(1)1)1 ij1jaj1j1)aj1j1f1j1p1j1)1|1}1f1)1;1j1/1{1}1}1]1]11 33
A | 7 | Mechanical Engineer (BOP) 3,049,000 0 1)1j1]1]1 11 1) 111 1| 2| 2} 1{1|1}a{2]1f1 1|2|2]1|11]2|2f1l111 39
A | 8 | Environmental & Chemical Expert 3,049,000 0 11111 8
A | 9 | O&M Expert (Mechanical) 3,049,000 0 1111 12
A | 10 | O & M Expert (Electrical) 3,049,000 0 1111 12
A | 11 | Civil Engineer 3,049,000 0 111)1 1l 1(1]1|1 1/ 11]1|1 36
A | 12 | Economist 3,049,000 0 1(1]1]1 7
A | 13 [ Contract Expert 3,049,000 0 1l1]1]1 7
B 1 | Project Manager 0 385,000 (1|1 1jj1j1jf1|1{1jyajij1jjaj1j1j1j1ij1jjij1jjij1j |11y j1j1j1jajij1j1j1jjajij11j1j1j1jaj1j1j1jj1j1jj1j1j1j1j1f1j1{1j1j1j1;1f1 77
B 2 |Assistant Project Manager 0 385,000 i1y 1jjaj1jjajaj1jajaj1j1j1j1j1jjap1j1j1j1j1j1jaj1j1j1j1jij1jaj1jjajijjjajijjajij1j1jaj1j1j1j1j1j1j/1j1f1f1j1/1 64
B 3 | Mechanical Engineer (Boiler) 0 385,000 1111 1)1y aj1j1f1j1j1j1 111111 1|11y aj1j1f1j1j1j1/1{1}1/1j1/1f1 ij1)1]1/1 48
B | 4 | Mechanical Engineer (Turbine) 0| 385,000 )11 1)1 1fajafajaj1j1)1j1j1/1/1141 1) 1)1 28
B | 5 | Electrical Engineer (Generator) 0| 385,000 )11 1)1 afajafajaj1j1)1j1j1/1/11§1 1) 1)1 28
B | 6 | Mechanical Engineer (BTG Auxiliaries) 0| 385,000 1j1j1)1ja{1j1j1j1jaj1j1j1)1j1;1/1/1/1)1 11 23
B | 7 | Electrical Engineer (BTG Auxiiaries) 0| 385,000 1111/ 1)1]1]141 1 10
B 8 |C &I Engineer(BTG) 0 385,000 1111 iy 1111111 1)1} 1f1)1;1j11{1}1/1/1]1]1 1l1)1 32
B 9 | Mechanical Engineer (BOP) 0 385,000 1)1 ij1jaj1j1j1j1j1p1j1j1j1)1|1}1f1)1{1;1/1)1;1/1|1 1 if1)1{1j1j1)1{1j1}1{1]1/1|1 1[1)1 55
B | 10 | Electrical Engineer (BOP Mech.) 0| 385,000 11]1j1)1)1{1]1/1]1 1)1 12
B | 11 |C &I Engineer(BOP Mech.) 0| 385,000 11]1j1)1)1{1]1/1]1 1 11
B | 12 |Electrical Engineer (BOP Elec.) 0| 385,000 1j1j1)1ja{1j1j1j1jaj1j1j1)1)1;1/1/1/1)1 1) 11|11 26
B | 13 |C &I Engineer(BOP Elec.) 0| 385,000 1)1 1f1jajaja1j1j1)1j1j1/1/1)1§1 1 18
B | 14 [ Civill Engineer(Power Plant) 0 385,000 a1y a)1)1f1j1j1j1 1|11 1j1j1f1j1j1j1j1{1j1f1j1j1j1j/1{1}1/1j1|1f1 i1/ 1{1]1/1|1 47
B | 15 | Civill Engineer (Others) 0| 385,000 ajaj1j1jajfajaj1jajaj1j1)1)1{1}1/1J1 1) 1)1 23
B | 16 |Economist 0| 385,000 1(1]1]1|1 5
B | 17 | Contract Expert 0| 385,000 1j1f1|1]1f1|1 1 8
B | 18 | O & M Expert (Elec.) 0| 385,000 1l 1]1j1|1|1 1/ 11]1|1 11
B | 19 [ O & M Expert (Mech.) 0| 385,000 1l1f1j1)1j1|1]1 1111|111 15
B | 20 [Envirionmental & Chemcal Expert 0| 385,000 1j1f(11]|1]1f1|1 11 10
[Total of Pro-A] 9 58 19 37 82 72 48 15 0 340
[Total of Pro-B] 6 41 39 68 122 163 102 10 0 551
[Total of Pro-A+Pro-B] 15 99 58 105 204 235 150 25 0 891
Total Cost of FC for Each Month(Pro-A) 27,441,000 176,842,000 57,931,000 112,813,000 250,018,000 219,528,000 146,352,000 45,735,000 0 1,036,660,000
Total Cost of FC for Each Month(Pro-B) 0 0 0 0 0 0 0 0 0 0
Total Cost of LC for Each Month(Pro-A) 0 0 0 0 0 0 0 0 0 0
Total Cost of LC for Each Month(Pro-B) 2,310,000 15,785,000 15,015,000 26,180,000 46,970,000 62,755,000 39,270,000 3,850,000 0 212,135,000
[} 1 |Office manager 0 225,000 g1 1fjaj1j1) 1)1y aj1j1j1j1j1j1jaj1j1jj1j1f1jaj1j1jjij1jjajif1jjijjjajijj1jijjjajijj1jij1j1jajij1j1jjij1jaj1j1j1j1j1j1j1{1j1j1j1j1f1 79
[} 2 |[Bilingual Secretary 0 225,000 g1 1fjaj1p1) 1)1y 1jjaj1jjj1j1f1jaj1j1j1j1j1jjajifjjijjjajijjajijjjajijjjj1j1jaj1j1j1jjij1jaj1j1j1j1j1j1j1{1j1j1j1j1f1 79
[} 3 |Secretary 0 225,000 11|11 1)1)1(1)1|1]1)1|1]1{1)2{2]22]2]2(22)2]22|2]2(22|2]22|2]2)2|2|2]22]2]2(22{2]22)2]2(22{2]22]2]2(22]222]2]2[11]1]11]1]1|1 120
[} 4 [Computer Operator-IT Technician 0 225,000 11|11y 1j1f1jaj1jjaj1j1j1jaj1j1)1j1j1j1jap1j1j1j1j1f1j1j1j1)1|1j1)1j1j1j1j1j1j1f1j1ijij11j1j1j1j1j1j1/1{1;1/1j1|1 60
[} 5 |CAD Operatator 0 225,000 2\ 2(2|2|2|2(2|2|2]2|2|2)2(2|2|2]22]2]2|2|2|2]2]2]2]22|2|2]22|2]22|2)22 2|2]22|2]2]2 2]2]2]2|2|2]2 2222|222 2|22 22 128
[} 6 [Wathcman 0 225,000 220 2|2|2|2(2|2|2]2|2|2)2(2|2|2]2|2]2]2|2|2|2]2]2|2]22|2|2]22|2]22|2)2]2 2222|222 2]2]2]2|2]2]2 2222|222 2|22 22 128
c|7 0| 225,000 0
c| 8 0| 225,000 0
Above for Lot 1 & Lot 2 0 0 0
0 0 0
[Total of Supporting Staff] 6 36 104 108 108 108 100 24 0 594
Total Cost of LC for Each Month(SS) 1,350,000 8,100,000 23,400,000 24,300,000 24,300,000 24,300,000 22,500,000 5,400,000 133,650,000
Grand Total 21 135 162 213 312 343 250 49 1,485
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Annual Distribution of Cost

ltem Total 2016 2017 2018 2019 2020 2021 2022 2023 2024
| FC LC |Total| FC | LC |Total| FC | LC [Total| FC | LC | Total | FC | LC |Total| FC | LC |Total| FC | LC |Total| FC | LC |Total| FC | LC [Total| FC | LC | Total
Lot1l
1[Civil Works 100%| 100%| 0%| 0%| 0% 0%| 0% 22%]| 22% 16%| 16% 15%| 15% 30%]| 30% 16%| 16% 0%| 0% 0%| 0%
2|Steam Generator Island 100%| 100%| 0%| 0%| 0% 0%| 0% 20%]| 20% 21%]| 21% 8%| 8% 33%]| 33% 18%| 18% 0% 0% 0% 0%
3|Turbine Generator Island 100%| 100%| 0%| 0%| 0% 0%| 0% 17%| 17% 10%| 10% 29%]| 29% 28%]| 28% 16%| 16% 0% 0% 0%| 0%
4|Balance of Plant 100%]| 100%| 0%| 0%| 0% 0%| 0% 18%| 18% 14%| 14% 20%]| 20% 32%]| 32% 16%| 16% 0%| 0% 0%| 0%
5 :f]?a"‘gNL?rt]Zr Intake Pump Hose & 100%| 100%| 0%| 0%| 0% 0%| 0% 22%| 22% 16%| 16% 15%]| 15% 30%| 30% 16%| 16% 0%| 0% 0%| 0%
6|Railway Siding 100%| 100%| 0%| 0%| 0% 0%| 0% 20%]| 20% 13%| 13% 13%| 13% 36%]| 36% 18%| 18% 0%| 0% 0%| 0%
7|Initial Spares 100%| 100%| 0%| 0%| 0% 0%| 0% 10%| 10% 0%| 0% 0%| 0% 20%]| 20% 70%]| 70% 0% 0% 0% 0%
8|Environmetnal Facilities 100%| 100%| 0%| 0%| 0% 0%| 0% 18%| 18% 14%| 14% 20%]| 20% 32%]| 32% 16%| 16% 0% 0% 0%| 0%
9|Taxes & Duties 100%]| 100%| 0%| 0%| 0% 0%| 0% 23%]| 23% 13%| 13% 13%| 13% 33%]| 33% 18%| 18% 0%| 0% 0%| 0%
10]Erection, Testing & Commitioning 100%| 100%| 0%| 0%| 0% 0%| 0% 18%| 18% 12%| 12% 19%| 19% 34%]| 34% 17%| 17% 0%| 0% 0%| 0%
11|Physical Contingency 100%]| 100%| 0%| 0%| 0% 0%| 0% 23%]| 23% 13%| 13% 13%| 13% 33%]| 33% 18%| 18% 0%| 0% 0% 0%
12|Overhead Construction Charges 100%| 100%| 0%| 0%| 0% 0%| 0% 29%]| 29% 13%| 13% 13%| 13% 33%]| 33% 12%| 12% 0%| 0% 0%| 0%
13 Hggi‘l';gt?;noé‘gtsmﬁ and 100%| 100%| 0%| 0%| 0% 0%| 0% 10%| 10% 0%| 0% 0%| 0% 53%| 53% 38%| 38% 0%| 0% 0%| 0%
14|Other Costs 100%| 100%| 0%| 0%| 0% 0%| 0% 26%]| 26% 13%| 13% 13%| 13% 33%]| 33% 15%| 15% 0%| 0% 0%| 0%
Land Acquisition 0% 0% 0% 0% 0% 0% 0% 0% 0%
15|Consultant 100%]| 100%]|100%| 2%| 19%]| 1.2%| 11%| 4%| 7.8%| 14%| 17%] 15.4%] 7%]| 9%] 8.3%| 16%)| 13%]|14.5%| 34%)| 36%]|35.1%| 14%| 17%|154%| 3%]| 2%]| 2.3%| 0% 0%] 0.0%
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Annual Fund Requirement

Base Year for Cost Estimation: Apr, 2015 FC & Total: million JPY
Exchange Rates Rs. = JPY 19 LC : million Rs.
USD =JPY 120.3
Price Escalation: FC: 1.8% LC: 1.3%
Physical Contingency 5%
Physical Contingency for Consultant 5%
Item Total 2016 2017 2018 2019 2020 2021 2022 2023 2024
FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total
A.ELIGIBLE PORTION
I)|Procurement / Construction of Lot 1 11,701 51,415 109,389 0 0 0 0 0 0 2,020 9,928| 127,365 1,745 7,417 79,672 1,871 8,235| 168,107 3,588 16,389| 215,374 2,477 9,446| 167,572 0 0 0 0 0 0
1(Civil Works 0 9,394 17,849 0 0 0 0 0 0 0 2,100 3,989 0 1,527 2,900 0 1,404 2,668 0 2,856 5,426 0 1,508 2,865 0 0 0 0 0 0
2|Steam Generator Island 4,716 7,350 18,681 0 0 0 0 0 0 931 1,451 3,689 1,012 1,578 4,011 368 573 1,456 1,556 2,425 6,164 849 1,323 3,361 0 0 0 0 0 0
3| Turbine Generator Island 3,561 3,430 10,078 0 0 0 0 0 0 611 589 74,628 371 357 45,293 1,020 982| 124,557 990 954| 120,948 569 548 69,464 0 0 0 0 0 0
4|Balance of Plant 1,203 9,300 18,873 0 0 0 0 0 0 214 1,655 28,906 164 1,269 22,166 242 1,874 32,722 389 3,009 52,533 193 1,493 26,064 0 0 0 0 0 0
5|Raw Water Intake Pump Hose & Intake Line 0 600 1,140 0 0 0 0 0 0 0 134 255 0 98 185 0 90 170 0 182 347 0 96 183 0 0 0 0 0 0
6|Railway Siding 0 330 627 0 0 0 0 0 0 0 65 124 0 43 82 0 43 82 0 120 227 0 59 113 0 0 0 0 0 0
7|Initial Spares 674 1,435 3,400 0 0 0 0 0 0 67 144 8,377 0 0 0 0 0 0 135 287 16,754 472 1,005 58,639 0 0 0 0 0 0
8|Environmetnal Facilities 0 6,000 11,400 0 0 0 0 0 0 0 1,068 2,029 0 819 1,556 0 1,209 2,297 0 1,941 3,688 0 963 1,830 0 0 0 0 0 0
9|Erection, Testing & Commitioning 0 2,450 4,655 0 0 0 0 0 0 0 436 829 0 303 575 0 462 877 0 840 1,597 0 409 777 0 0 0 0 0 0
10[Physical Contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11|Overhead Construction Charges 0 226 430 0 0 0 0 0 0 0 67 126 0 29 56 0 29 56 0 75 142 0 26 49 0 0 0 0 0 0
12| Training of O&M Staff and Mobilisation Cost 0 30 57 0 0 0 0 0 0 0 3 6 0 0 0 0 0 0 0 16 30 0 11 21 0 0 0 0 0 0
13| Other Costs 0 5,274 10,021 0 0 0 0 0 0 0 1,384 2,631 0 686 1,303 0 686 1,303 0 1,740 3,307 0 778 1,478 0 0 0 0 0 0
14|Base cost for JICA financing 10,153 45,819 97,210 0 0 0 0 0 0 1,824 9,096 19,106 1,547 6,708 14,293 1,630 7,352 15,599 3,070 14,445 30,515 2,082 8,218 17,697 0 0 0 0 0 0
15| Price escalation 991 3,147 6,970 0 0 0 0 0 0 100 359 783 114 356 790 152 490 1,084 347 1,164 2,558 277 778 1,755 0 0 0 0 0 0
16| Physical contingency 557 2,448 5,209 0 0 0 0 0 0 96 473 994 83 353 754 89 392 834 171 780 1,654 118 450 973 0 0 0 0 0 0
1) | Consulting services 1,210 1,117 3,332 19 7 33 127 48 219 159 187 515 84 104 282 190 149 473 416 411 1,196 178 190 539 37 20 75 0 0 0
1|Base cost 1,054 995 2,945 18 7 31 117 45 202 144 171 469 75 94 254 165 133 419 356 362 1,044 149 165 464 30 17 63 0 0 0
2|Price escalation 98 69 229 0 0 0 4 1 6 8 7 21 6 5 15 15 9 32 40 29 96 20 16 50 5 2 8 0 0 0
3|Physical contingency 58 53 159 1 0 2 6 2 10 8 9 25 4 5 13 9 7 23 20 20 57 8 9 26 2 1 4 0 0 0
Total (I +1) 12,911 52,532 112,722 19 7 33 127 48 219 2,179 10,115 21,398 1,829 7,522 16,120 2,061 8,384 17,991 4,004 16,800 35,923 2,655 9,636 20,963 37 20 75 0 0 0
B. NON ELIGIBLE PORTION
a |Procurement / Construction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1|Base cost for JICA financing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2|Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3|Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b |Land Acquisition 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1|Base cost 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2|Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3|Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
¢ _|Administration cost 0 2,966 5,636 0 1 2 0 6 11 0 563 1,070 0 424 806 0 473 900 0 945 1,796 0 552 1,048 0 2 4 0 0 0
d |Taxes & Duties 0 7,505 14,259 0 1 2 0 7 13 0 1,670 3,174 0 956 1,816 0 975 1,852 0 2,511 4,770 0 1,382 2,625 0 3 6 0 0 0
1|Base cost 0 6,690 12,712 0 1 2 0 6 12 0 1,530 2,908 0 865 1,643 0 870 1,654 0 2,213 4,204 0 1,202 2,284 0 3 5 0 0 0
2|Price escalation 0 457 868 0 0 0 0 0 0 0 60 115 0 46 87 0 58 110 0 178 339 0 114 216 0 0 1 0 0 0
3|Physical contingency 0 357 679 0 0 0 0 0 1 0 80 151 0 46 86 0 46 88 0 120 227 0 66 125 0 0 0 0 0 0
e |VAT 0
f [Import Tax 0
Total (a+b+c+d+e+f) 0 10,471 19,895 0 2 4 0 13 24 0 2,234 4,244 0 1,380 2,622 0 1,448 2,752 0 3,456 6,566 0 1,933 3,674 0 5 9 0 0 0
TOTAL (A+B) 12,911 63,003 132,616 19 9 37 127 61 243 2,179 12,348 25,641 1,829 8,902 18,743 2,061 9,833 20,743 4,004 20,256 42,489 2,655 11,569 24,637 37 25 84 0 0 0
|
C. Interest during Construction 7,631 0 7,631 0 0 0 0 0 0 292 0 292 518 0 518 771 0 771 1,268 0 1,268 1572 0 1572 1,594 0 1,594 1,616 0 1,616
1]Interest during Construction(Const.) 7,629 0 7,629 0 0 0 0 0 0 292 0 292 518 0 518 771 0 771 1,268 0 1,268 1571 0 1571 1,593 0 1,593 1,616 0 1,616
2] Interest during Construction (Consul.) 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D. Front End Fee 120 0 120 120 0 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GRAND TOTAL (A+B+C+D) 20,662 63,003 140,368 140 9 157 127 61 243 2,472 12,348 25,934 2,347 8,902 19,261 2,832 9,833 21,513 5,272 20,256 43,757 4,226 11,569 26,208 1,630 25 1,678 1,616 0 1,616
|
E. JICA finance portion incl. IDC (A + C + D) 20,662 52,532 120,473 140 7 154 127 48 219 2,472 10,115 21,690 2,347 7,522 16,638 2,832 8,384 18,762 5,272 16,800 37,191 4,226 9,636 22,535 1,630 20 1,669 1,616 0 1,616
Administration Cost = 5%
VAT= 6% of the expenditure in local currency of the eligible portion

Import Tax= 6%
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Foreign Currency Portion| Local Currency Portion Total
Breakdown of Cost (million JPY) (million JPY) (million JPY)
JICA JICA JICA
Total |Portion | Others | Total [Portion| Others | Total |Portion| Others

Civil Works 0 0 Ol 17,849 17,849 Ol 17,849 17,849 0
Steam Generator Island 4,716 4,716 O 13,965 13,965 O 18,681 18,681 0
Turbine Generator Island 3,561 3,561 0 6,517 6,517 0| 10,078 10,078 0
Balance of Plant 1,203 1,203 0| 17,670 17,670 O 18,873 18,873 0
Raw Water Intake Pump Hose & Intake Line 0 0 0 1,140 1,140 0 1,140 1,140 0
Railway Siding 0 0 0 627 627 0 627 627 0
Initial Spares 674 674 0 2,727 2,727 0 3,400 3,400 0
Taxes & Duties 0 0 O 14,259 14,259 O 14,259 14,259 0
Erection, Testing & Commitioning 0 0 0 4,655 4,655 0 4,655 4,655 0
Physical Contingency 0 0 0 0 0 0 0 0 0
Overhead Construction Charges 0 0 0 430 430 0 430 430 0
Training of O&M Staff and Mobilisation Cost 0 0 0 57 57 0 57 57 0
Other Costs 0 0 0 10,021 10,021 0 10,021 10,021 0
Base cost for JICA financing 10,153 10,153 0| 87,057 87,057 0l 97,210 97,210 0
Consulting Services 1,210 1,210 0 2,122 2,122 0 3,332 3,332 0
Land Acquisition 0 0 0 0 0 0 0 0 0
Administration Cost 0 0 0 5,636 0 5,636 5,636 0 5,636
VAT 0 0 0 0 0 0 0 0 0
Import Tax 0 0 0 0 0 0 0 0 0
Interest during construction 7,631 7,631 0 0 0 0 7,631 7,631 0
Front End Fee 120 120 0 0 0 0 120 120 0
Total 29,268 29,268 0| 184,731 179,095 5,636| 213,999| 208,362 5,636




Breakdow JICA

n of Cost U Portion S
2016 157 154 4
2017 243 219 24
2018 25,934 21,690 4,244
2019 19,261 16,638 2,622
2020 21,513 18,762 2,752
2021 43,757 37,191 6,566
2022 26,208 22,535 3,674
2023 1,678 1,669 9
2024 1,616 1,616 0
Total 140,368 120,473 19,895

Power Plant Construction
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Work schedule

Year 1 year 2 year 3 year 4 year 5 year
Month |-1|1|2|3 4|5|6|7|8|9|10{11|12|13|14|15|16|17|18|19|20|21|22|23|24]|25|26|27|28|29|30|31|32|33|34|35 36|37|38|39|40|41|42|43|44|45|46|47|48|49|50|51|52|53|54|55/56|57|58|59|60

Item

Construction start v

Design of boiler, turbine, and power generator civil engineering q

Detailed design for boiler, turhine, and power generator m

Base construction for boiler M‘

Manufacturing and on-site supply of boiler steel frame W

Steel frame construction for boiler S S s

Desing of pressure-resistant boiler parts e —

Manufacturing of pressure-resistant boiler parts [ —————

On-site supply of pressure-resistant components for boiler =

Installation of pressure-resistant boiler parts s esssss—s————————

On-site supply of main pipe construction materials %

On-site supply of pump and motor S S B

Boiler water pressure test v

Lighting of boiler v

Start of coal burning v

Base construction for turbine and power generator building

Base construction for turbine and power generator

Crane construction of the ceiling of the turbine/power generator
building

Design of turbine

Manufacturing of turbine

Construction for turbine and power generator building %
! e e o
—
_

On-site supply of turbine

Design of power generator

Manufacturing of power generator

On-site supply of power generator

On-site supply of turbine construction materials

On-site supply of power generator construction materials

—
Installation of turbine and power generator P
h

On-sote supply of DCS/C&I materials

Turning of turbine and power generator v

Steam blow o

Ventilation v

First parallel v

Test run ==

Delivery and start of commercial running [ |

Construction of mill and coal bunker building s e ]

ESP building construction W

Water supply facility construction W

\Waste water processing facility construction %

COO”ng tower construction %

Cooling water facility construction W

Stalk construction %

Fire control facility construction e o ——————_——————— —————————

Coal transportation facility M

Coal ash processing facility ‘W




Power Evacuation System

Pre-Conditions for Cost Estimation
1. General Conditions

Exchange Rate

(1) JPY/USD USD 1= 120.3]JPY
(2) Lc/usD usD1= Rs.
(3) JPY/Rs. Rs. 1= JPY
Price Escalation
(1 FC LC | 1.3%|
Physical Contingency

Construction Consultant l 5.0%|
Base Year for Cost Estimation: Schedule

2015/4 Start | 2016/4) End| 2022/10
Billing Rate of Consultant
FC JPY LC Rs.

Pro-(A) I 3,049,000] 0]

Pro-(B) l | 385,000]

Supporting Staff] | 225,000]

2. Others

Rate of Tax

VAT Import Tax | 6.0%)

Rate of Administration Cost

Rate of Interest During Construction

Construction 1.40% Consultant | 0.01%|

Rate of Front End Fee

Payment Method for Interest during construction Front End Fee

| Ioan-covered| | Ioan-covered|

Fiscal Year

Apr - Mar

VAT and Import TAX

VAT Import TAX
FC LC FC LC
Construction/Procurement Works FALSE FALSE TRUE FALSE
Consultant Services FALSE FALSE FALSE FALSE
Land Acquisition FALSE FALSE FALSE FALSE
Advanced Payment and Retention Money Timing of RM Payment

Advanced Payment] Retention Money
Construction 10.0% 20.0% Completion 5.0%
Consultant Services 15.0% 25.0% After12M later 8.0%

Payment timing of Retention Money
50% to be paid when taking over certificate has been issued for the works
and the remaining 50% to be paid on expiry of the defects Notifications period.

Defect Liablity Period

12 months



Power Evacuation System

Cost Breakdown for Package

UsD =JPY 120.3
Rs. =JPY 1.9
. Local Total
item
Rs. JPY
Land Acquisition Cost 0
Tower Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
Steel ton 3,588 96,703 347,000,000 659,300,000
Earthing set 150 7,067 1,060,000 2,014,000
Acessories set 150 37,600 5,640,000 10,716,000
0
0
0
0
Total 0 353,700,000 672,030,000
Strings Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
;':Ef suspensioninsulator | oo 757 53,686 40,640,000 77,216,000
Double tension insulator string | set 316 105,791 33,430,000 63,517,000
Jumper insulator string set 95 29,579 2,810,000 5,339,000
0 0
0 0
0 0
0 0
Total 0 76,880,000 146,072,000
Conductor Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
ACSR Moose km 728 442,500 322,140,000 612,066,000
Accessories set 1 16,340,000 16,340,000 31,046,000
0 0
0 0
0 0
0 0
0 0
Total 0 338,480,000 643,112,000
Ground-wire Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
Garvanized steel wire km 61 71,499 4,340,000 8,246,000
Accessories set 1 770,000 770,000 1,463,000
OPGW km 62 192,569 11,920,000 22,648,000
Accessories set 1 3,870,000 3,870,000 7,353,000
Total 0 20,900,000 39,710,000




Power Evacuation System

Fibre Optic Distribution Panel Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
Fibre Optic Distribution Panel | set 1 730,000 730,000 1,387,000
Total 0 730,000 1,387,000
Survey & Soil investigation Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
Survey km 59 49,576 2,920,000 5,548,000
Soil Investigation lot 1 740,000 740,000 1,406,000
Land Clearance lot 1 60,000,000 60,000,000 114,000,000
Total 0 63,660,000 120,954,000
Tower Construction Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
Foundation Cu. M 5,967 15,284 91,200,000 173,280,000
Erection ton 3,469 20,585 71,410,000 135,679,000
Auxiliary work lot 1 59,400,000 59,400,000 112,860,000
Total 0 222,010,000 421,819,000
Stringing Work Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsD Rs. JPY Rs. JPY
Conductor, GW km 59 873,854 51,470,000 97,793,000
OPGW km 59 158,234 9,320,000 17,708,000
Total 60,790,000 115,501,000




River Crossing Foundation Work Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsbD Rs. JPY Rs. JPY
\?\I“(I)?li Crossing Foundation lot 1 118,670,000 118,670,000 225,473,000
Total 0 118,670,000 225,473,000
Design Work Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsbD Rs. JPY Rs. JPY
Design Work lot 1 7,500,000 7,500,000 14,250,000
0 0
0 0
0 0
0 0
0 0
0 0
Total 0 7,500,000 14,250,000
Testing Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsbD Rs. JPY Rs. JPY
Testing lot 1 18,000,000 18,000,000 34,200,000
Total 0 18,000,000 34,200,000
Misc(Approval & compensation and etc.) Loan Coverage Ratio 100
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsbD Rs. JPY Rs. JPY
Misc(Approval & lot 1 52,500,000 52,500,000 99,750,000
compensation and etc.)
Total 0 52,500,000 99,750,000
Taxes & Duties (Lot 2) Loan Coverage Ratio 0
Unit Price Cost
. . - - Total
unit Quantity Foreign Local Foreign Local
UsSD Rs. JPY Rs. JPY
Taxes & Duties 251,000,000 251,000,000 476,900,000
Tax on Consulting Service 60,700,000 60,700,000 115,330,000
0
0
0
0
Total 0 311,700,000 592,230,000

Power Evacuation System




Implementation Schedule

Power Evacuation System

2016 2017 2018 2019 2020 2021 2022 2023 2024 Month
8| 9| 10| 11| 12 8 9|10/ 11| 12| 1| 2| 3| 4| 5| 6 7| 8 9|10/ 11|12 9| 10| 11| 12 7| 8| 9|10/ 11|12 1| 2| 3| 7| 8| 9| 10| 11|12 9| 10| 11| 12 8| 9|10 11| 12 8| 9| 10| 11| 12
0
Pledge 0
Signing of Loan Agreement 0
0
Consulting Services for Evacuation System 0
Proposal, Review and Approval of Study Report by CEA U U9 0L 6
b 0
Land Acquisition 1?1 1?1\1” HH!?H E?H \E?H\H H?! 1?1 1?1 1?1 0
‘(‘)‘ ‘(‘)HH‘ ““‘1‘2” ‘1‘2” “1‘2””‘ H(‘)‘ ‘(‘)‘ ‘(‘)‘ ‘(‘)‘ .
Tower ) e 1) 1] 1] 1 1 1| 1 1 1) 1| 1] 1] 1 P P E
0 0 5 12 6 0 0 0 0 23
Strings % e e e
0 0 5 12 6 0 0 0 0 23
Conductor 11 1111 1011 E P P
0 0 5 12 6 0 0 0 0 23
Ground-wire 11 1 11| 1 1 1] 1 P P E
0 0 2 12 12 0 0 0 0 2
Fibre Optic Distribution Panel 1) 1] 1] 1 1) 1 1) 1) 4 1| 1] 1] 1 P P E
0 0 6 3 0 0 0 0 0 9
Survey & Soil investigation 111 P P Py
0 0 12 12 12 0 0 0 0 36
Tower Construction 1 1 1 1) 4 1] 1] 1] 1 1 1] 1] 1 1 1| 1 1 1) 1| 1] 1] 1 P P P
0 0 5 12 6 0 0 0 0 23
Stringing Work 11 1111 111 P P E
0 0 0 12 6 0 0 0 0 18
River Crossing Foundation Work 1 1] 1] 1 1) 1] 1 P P E
0 0 12 12 6 0 0 0 0 30
Design Work 1111111 1111 1011 P E E
0 0 6 3 0 0 0 0 0 9
Testing e e e
0 0 12 12 12 0 0 0 0 36
Misc(Approval & compensation and etc.) A 4011111 1] 1 11011 101111 1] 1] 1] 1 P P E
0 0 12 12 12 0 0 0 0 36
T O 1 1] 1] 1 1 1| 1 1] 1) 1| 1] 1] 1 Cd Cd Cd

Taxes & Duties (Lot 2)




Power Evacuation System

Cost Breakdown for the Consulting Services

usbD =JPY 120.3
Rs. =JPY 1.9
Service Tax 14.5%
Combined
Foreign Portion Local Portion Total
(JPY) Rs.
Unit Qty. Rate Amount Rate Amount ("000)
(000) (000) JPY
A Remuneration
1 Professional (A) M/M 146| 3,049,000 445, 154 0 0| 445, 154
2 Professional (B) M/M 215 0 0| 385,000 82,715 157,273
3 Supporting Staffs M/M 252 0 0] 225,000 56,700 107,730
Subtotal of A 445,154 139,475 710, 157
B Direct Cost
1 International Airfare 12 600, 000 7,200 0 7,200
2 Domestic Airfare 120. 3 0 4,500 1,083 2,058
3 Domestic Travel 0 3,000 0 0
3 Accommodation Allowance Month 146 0 360,000 52, 560 99, 864
Month 215 0 2,000 430 817
Month 252 0 2,000 504 958
4 Vehicle Rental Month | 120. 3 0 60, 000 7,220 13,718
5 Office Rental M/M 613 0 45,000| 165,510 314, 469
6 International Communications Month 40 0 25, 000 2,000 3, 800
7 Domestic Communications Month 40 0 3,500 280 532
8 Office Supply Month 40 0 80, 000 6, 400 12,160
9 Office Furniture and Equipment Month 40 0 500, 000 40, 000 76, 000
10 Report Preparation Month 40 80, 000 3,200 6, 080
Subtotal of B 7,200 279,187 537,655
C Service Tax (Local Portion*14.5%) 1 60, 700
Subtotal of C 60, 700
Total (A+B) 452, 354 418,662| 1, 247, 812




Manning Schedule for the Consulting Services

Power Evacuatin System

Position Billing Rate
F/ICJPY | LC/Rs. |4[s[6[7[8[oJ1o[11]12[1[2]3] 456 7[8]ofro[11]12[1]2[3 45678 o ro[11[12[1[2]3| 456789 zo[11]12[1][2]3]4]5]e6[7[8[ofo[11[12[1]2 3] 4[5 678 o 1o[11[12[1[2]3]|a 5] 6[7[8]9fzo[1]12[1]2]3 456 7[8 o uof11[12]1]2]3|4a[5[6]7[8 9 10[11]12[1]2]3 Total
A 1 [Project Manager 3,049,000 0 1 1j1j1j1j1 )1 j1j1 21 j1 121 j1j1 21 j1 111|121 j1jp1j1 |11 |1 /1|1 |1 ]1|1]1]|1 40
A 2 [Transmission Engineer 3,049,000 0 112|211 |2 jaj1fa|afaj1fajajifaafa 1|2 jaj1faafaj1|1|a1]|1 30
A 3 | Sub-Station Engineer 3,049,000 0 11j1j1j1j1j1j1 2111|1111 /21|11 j1 |1 1|11 )1 ]1]1|1]1 28
A 4 [Survey Engineer 3,049,000 0 1(1 1|11 |1]1]1 10
A | 5 [Civil Engineer (Transmission Line) 3,049,000 0 1111|1111 8
A | 6 [Civil Engineer (Sub-Station) 3,049,000 0 1011111111111 12
A | 7 |Envirionmental & Chemcal Expert 3,049,000 0 1 101 (2121222222221 18
B 1 [Project Manager 0 385,000 1 1j1j1j1j1j1j1j1 21 j1j1J21j1j1 21111 j1j1 111 j1j1j1j1 /11 1 1 1]1]|1 40
B 2 [Assistant Project Manager 0| 385,000 10111111 j2 |11 2 fajrj21 1 f2j2f1 12 j2f1 1|22 f1 2122 |1]1 1 1 1 35
B 3 [Transmission Engineer 0| 385,000 O I O O O 1 T O I e O 1 O o O O A A 35
B 4 | Sub-Station Engineer 0 385,000 1j1j1j1 1)1 j1j1 21111 j1j1 11|11 11|11 1|11 /1]1]1 1 30
B 5 [Survey Engineer 0| 385,000 101111112 |2 {1 2|22 {11111 20
B 6 [Civil Engineer (Transmission Line) 0| 385,000 1111|1112 |1]1 10
B 7 [Civil Engineer (Sub-Station) 0| 385,000 101 1011 j1|1 )12 j2 |1 |11 |21 1121 ]1 20
B | 8 |Envirionmental & Chemcal Expert 0| 385,000 1 101j1 1 j1 {221 jajrfafrj1faja 212 11|21 1]1 25
[Total of Pro-A] 0 10 54 46 36 0 0 0 0 146
[Total of Pro-B] 0 11 72 79 53 0 0 0 0 215
[Total of Pro-A+Pro-B] 0 21 126 125 89 0 0 0 0 361
Total Cost of FC for Each Month(Pro-A) 0 30,490,000 164,646,000 140,254,000 109,764,000 0 0 0 0 445,154,000
Total Cost of FC for Each Month(Pro-B) 0 0 0 0 0 0 0 0 0 0
Total Cost of LC for Each Month(Pro-A) 0 0 0 0 0 0 0 0 0 0
Total Cost of LC for Each Month(Pro-B) 0 4,235,000 27,720,000 30,415,000 20,405,000 0 0 0 0 82,775,000
[} 1 |Office manager 0 225,000 1j1j1j1 1)1 j1j1 21 j1 121 j1j1 21111 j1j1 111 j1j1j1j1 /11 1 1 1]1]|1 36
[} 2 |[Bilingual Secretary 0 225,000 1j1j1j1 1)1 j1j1 11 j1j1j1j1j1j2j1j1j1j1j1j1 111 j1j1j1j1j11 1 1 1]1 |1 36
[} 3 |Secretary 0 225,000 1j1j1j1 1)1 j1j1 211 j1 121 j1j1 11111 j1j1 111 j1j1j1j1 /11 1 1 1]1 |1 36
C | 4 |Computer Operator-IT Technician 0| 225,000 112212 fajafajajafajaajafafajafajajafajafaafajaja 212122 11 1]1]2 36
[} 5 |CAD Operatator 0 225,000 1j1j1j1 1)1 j1j1 211 j1 121 j1j1j2j1j1j1j1j1j1 111 j1j1j1j1j11 1 1 1]1 |1 36
[} 6 [Wathcman 0 225,000 2| 2)2|2|2|2(2|2{2]2|2|2)2(2|2|2]22]2]22|2]2]2]2|2]22|2]2]2 22222 72
c| 7 0| 225,000 0
CcC| 8 0| 225,000 0
Above for Lot 1 & Lot 2 0 0 0
0 0 0
[Total of Supporting Staff] 0 0 84 84 84 0 0 0 0 252
Total Cost of LC for Each Month(SS) 0 0 18,900,000 18,900,000 18,900,000 0 0 0 0 56,700,000
Grand Total 0 21 210 209 173 0 0 0 0 613




Power Evacuation System

Annual Distribution of Cost

tem Total 2016 2017 2018 2019 2020 2021 2022 2023 2024
| FC LC | Total| FC LC | Total| FC LC | Total| FC LC | Total| FC LC | Total| FC LC | Total| FC LC | Total| FC LC | Total| FC LC | Total| FC LC | Total
Lot 2
1[Tower 100%| 100%| 0%| 0%| 0% 0%| 0% 33%| 33% 33%| 33% 33%| 33% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
2|Strings 100%) 100%| 0%] 0%| 0% 0%| 0% 22%| 22% 52%| 52% 26%| 26% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
3|Conductor 100%) 100%| 0%| 0%| 0% 0%| 0% 22%| 22% 52%| 52% 26%| 26% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
4| Ground-wire 100%) 100%| 0%] 0%| 0% 0%| 0% 22%| 22% 52%| 52% 26%| 26% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
5|Fibre Optic Distribution Panel 100%]| 100%| 0%| 0%| 0% 0%| 0% 8%| 8% 46%| 46% 46%| 46% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
6/Survey & Soil investigation 100%]| 100%| 0%| 0%| 0% 0%| 0% 67%| 67% 33%| 33% 0%| 0% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
7|Tower Construction 100%) 100%| 0%| 0%| 0% 0%| 0% 33%| 33% 33%| 33% 33%| 33% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
8|Stringing Work 100%| 100%| 0%] 0%| 0% 0%| 0% 22%| 22% 52%| 52% 26%| 26% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
9|River Crossing Foundation Work 100%]| 100%| 0%| 0%| 0% 0%| 0% 0%| 0% 67%| 67% 33%| 33% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
10|Design Work 100%| 100%| 0%] 0%| 0% 0%| 0% 40%| 40% 40%| 40% 20%| 20% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
11[Testing 100%) 100%| 0%| 0%| 0% 0%| 0% 67%| 67% 33%| 33% 0%| 0% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
12 gAt'Csi(Appro"a'&Compensa“on and 10006 10006|  0%| 0%| 0% 0%| 0% 33%| 33% 33%| 33% 33%| 33% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
13|Taxes & Duties (Lot 2) 100%| 100%| 0%| 0%| 0% 0%| 0% 33%| 33% 33%| 33% 33%| 33% 0%| 0% 0%| 0% 0%| 0% 0%| 0%
Land Acquisition 0% 0% 0% 0% 0% 0% 0% 0% 0%

[ [Consultant [100%]100%] 0%] 0%] 0%] 0%] 0%] 0%] [ 33%] 33%] [ 34%] 34%)] [ 33%] 33%] 0%] 0%] 0%] [ 0%] 0%] [ 0%] 0%] 0%] 0%] 0%] 0%]




Power Evacuation System

Annual Fund Requirement

Base Year for Cost Estimation: Apr, 2015 FC & Total: million JPY
Exchange Rates Rs. = JPY 1.9 LC : million Rs.
USD = JPY 120.3
Price Escalation: FC: 1.8% LC: 1.3%
Physical Contingency 5%
Physical Contingency for Consultant 5%
Item Total 2016 2017 2018 2019 2020 2021 2022 2023 2024
FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total FC LC Total
A. ELIGIBLE PORTION
I)|Procurement / Construction of Lot 2 0 1,491 2,832 0 0 0 0 0 0 0 414 787 0 645 1,225 0 431 820 0 0 0 0 0 0 0 0 0 0 0 0
1|Tower 0 354 672 0 0 0 0 0 0 0 118 224 0 118 224 0 118 224 0 0 0 0 0 0 0 0 0 0 0 0
2|Strings 0 77 146 0 0 0 0 0 0 0 17 32 0 40 76 0 20 38 0 0 0 0 0 0 0 0 0 0 0 0
3|Conductor 0 338 643 0 0 0 0 0 0 0 74 140 0 177 336 0 88 168 0 0 0 0 0 0 0 0 0 0 0 0
4|Ground-wire 0 21 40 0 0 0 0 0 0 0 5 9 0 11 21 0 5 10 0 0 0 0 0 0 0 0 0 0 0 0
5|Fibre Optic Distribution Panel 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
6/Survey & Soil investigation 0 64 121 0 0 0 0 0 0 0 42 81 0 21 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7|Tower Construction 0 222 422 0 0 0 0 0 0 0 74 141 0 74 141 0 74 141 0 0 0 0 0 0 0 0 0 0 0 0
8|Stringing Work 0 61 116 0 0 0 0 0 0 0 13 25 0 32 60 0 16 30 0 0 0 0 0 0 0 0 0 0 0 0
9|River Crossing Foundation Work 0 119 225 0 0 0 0 0 0 0 0 0 0 79 150 0 40 75 0 0 0 0 0 0 0 0 0 0 0 0
10|Design Work 0 8 14 0 0 0 0 0 0 0 3 6 0 3 6 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0
11|Testing 0 18 34 0 0 0 0 0 0 0 12 23 0 6 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12|Misc(Approval & compensation and etc.) 0 53 100 0 0 0 0 0 0 0 18 33 0 18 33 0 18 33 0 0 0 0 0 0 0 0 0 0 0 0
1|Base cost for JICA financing 0 1,334 2,534 0 0 0 0 0 0 0 375 712 0 578 1,099 0 380 723 0 0 0 0 0 0 0 0 0 0 0 0
2|Price escalation 0 71 135 0 0 0 0 0 0 0 15 28 0 31 58 0 25 48 0 0 0 0 0 0 0 0 0 0 0 0
3|Physical contingency 0 86 163 0 0 0 0 0 0 0 25 47 0 36 68 0 25 48 0 0 0 0 0 0 0 0 0 0 0 0
I ) [Consulting services 510 463 1,390 0 0 0 0 0 0 165 151 452 173 157 472 171 155 465 0 0 0 0 0 0 0 0 0 0 0 0
Base cost 452 419 1,248 0 0 0 0 0 0 149 138 412 154 142 424 149 138 412 0 0 0 0 0 0 0 0 0 0 0 0
Price escalation 34 22 76 0 0 0 0 0 0 8 5 19 11 8 26 14 9 31 0 0 0 0 0 0 0 0 0 0 0 0
Physical contingency 24 22 66 0 0 0 0 0 0 8 7 22 8 7 22 8 7 22 0 0 0 0 0 0 0 0 0 0 0 0
Total (I +11) 510 1,953 4,222 0 0 0 0 0 0 165 565 1,239 173 802 1,697 171 586 1,285 0 0 0 0 0 0 0 0 0 0 0 0
B. NON ELIGIBLE PORTION
a |Procurement / Construction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Base cost for JICA financing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b |Land Acquisition 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Base cost 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Price escalation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Physical contingency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
¢ _|Administration cost 0 111 211 0 0 0 0 0 0 0 33 62 0 45 85 0 34 64 0 0 0 0 0 0 0 0 0 0 0 0
d |Taxes & Duties (Lot 2) 0 312 592 0 0 0 0 0 0 0 104 197 0 104 197 0 104 197 0 0 0 0 0 0 0 0 0 0 0 0
e |VAT 0
f |Import Tax 0
Total (a+b+c+d+e+f) 0 423 803 0 0 0 0 0 0 0 137 259 0 149 282 0 138 262 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL (A+B) 510 2,376 5,025 0 0 0 0 0 0 165 702 1,499 173 951 1,980 171 724 1,547 0 0 0 0 0 0 0 0 0 0 0 0
C. Interest during Construction 247 0 247 0 0 0 0 0 0 11 0 11 28 0 28 40 0 40 41 0 41 41 0 41 42 0 42 43 0 43
[Interest during Construction(Const.) 246 0 246 0 0 0 0 0 0 11 0 11 28 0 28 40 0 40 41 0 41 41 0 41 42 0 42 42 0 42
[Interest during Construction (Consul.) 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D. Front End Fee 4 0 4 0 0 0 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GRAND TOTAL (A+B+C+D) 762 2,376 5,276 0 0 0 0 0 0 181 702 1,514 202 951 2,008 212 724 1,587 41 0 41 41 0 41 42 0 42 43 0 43
E. JICA finance portion incl. IDC (A + C + D) 762 1,953 4,473 0 0 0 0 0 0 181 565 1,255 202 802 1,726 212 586 1,325 41 0 41 41 0 41 42 0 42 43 0 43
5,025
Administration Cost = 5%
VAT= 6% of the expenditure in local currency of the eligible portion

Import Tax= 6%



Power Evacuation System

Foreign Currency Portion| Local Currency Portion Total
Breakdown of Cost (million JPY) (million JPY) (million JPY)
JICA JICA JICA

Total [Portion| Others | Total |Portion| Others | Total |Portion | Others
Tower 0 0 0 672 672 0 672 672 0
Strings 0 0 0 146 146 0 146 146 0
Conductor 0 0 0 643 643 0 643 643 0
Ground-wire 0 0 0 40 40 0 40 40 0
Fibre Optic Distribution Panel 0 0 0 1 1 0 1 1 0
Survey & Soil investigation 0 0 0 121 121 0 121 121 0
Tower Construction 0 0 0 422 422 0 422 422 0
Stringing Work 0 0 0 116 116 0 116 116 0
River Crossing Foundation Work 0 0 0 225 225 0 225 225 0
Design Work 0 0 0 14 14 0 14 14 0
Testing 0 0 0 34 34 0 34 34 0
Taxes & Duties (Lot 2) 0 0 0 592 592 0 592 592 0
Base cost for JICA financing 0 0 0 100 100 0 100 100 0
Consulting Services 510 510 0 880 880 0 1,390 1,390 0
Land Acquisition 0 0 0 0 0 0 0 0 0
Administration Cost 0 0 0 211 0 211 211 0 211
VAT 0 0 0 0 0 0 0 0 0
Import Tax 0 0 0 0 0 0 0 0 0
Interest during construction 247 247 0 0 0 0 247 247 0
Front End Fee 4 4 0 0 0 0 4 4 0
Total 762 762 0| 4,217 4,006 211 4,979 4,768 211




Breakdow JICA

n of Cost U Portion S
2016 0 0 0
2017 0 0 0
2018 1,514 1,255 259
2019 2,008 1,726 282
2020 1,587 1,325 262
2021 41 41 0
2022 41 41 0
2023 42 42 0
2024 43 43 0
Total 5,276 4,473 803

Power Evacuation System
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2.2

Governance risk
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3.Project risk

3.1
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The Air (Prevention and Control of Pollution) Act, 1981 amended 1987
The Air (Prevention and Control of Pollution) (Union Territories) Act
The Environment (protection) Act

The National Environment Tribunal Act

The National Environment Appellate Authority Act

The Indian Forest Act

The Forest (Conservation) Act

V V V V V V V V

The State/Union Territory Minor Forest Produce (Ownership of Forest

Dependent Community) Act

A\

Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of
Forest Right 6) Act, 2006

The Wildlife (Protection) Act

The Wild Life (Protection) Amendment Act

The Land Acquisition Act, 1894

Ordinance to amend the Land Acquisition Act, 2014

The Water (Prevention and Control of Pollution) Act

The Prevention of Cruelty to Animals Act

The Biological Diversity Act

The National Green Tribunal Act

The Public Liability Insurance Act

Coal Mines Nationalization Act, 1973

Indian Electricity Rules, 1956

The Air (Prevention and Control of Pollution) Rules, 1983

The Water (prevention and control of pollution) Rules, 1975

The Noise Pollution (Regulation and Control) Rules (February 2000)
1S:398-2(1996), Aluminium conductors for overhead transmission purposes

1S:398-5(1992), Aluminium conductors for overhead transmission purposes

YV V V V V V V V VYV V V V V V V V V

1S:731(1971), Porcelain insulators for overhead power lines with a nominal

voltage greater than 1000 V

» 1S:802-1-1(1995), Code of Practice for Use of Structural Steel in Overhead
Transmission Line Towers

» 1S:875-3(1987), Code of Practice for Design Loads (Other than Earthquake) for

Buildings and Structures
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YV V.V V V V V V V V

1S:2309(1989), Code of practice for the protection of buildings and allied
structures against lightning

1S:3043(1987), Code of practice for earthing

IS:5182, Methods for Measurement of Air Pollution

1S:5613-3-1(1989), Code of Practice for Design, Installation and Maintenance
for Overhead Power Lines

1S:10500(2012), Drinking Water Standards

TRC:S6(2014), Standard Specifications and Code of Practice for Road Bridges
Section IT

National Ambient Air Quality Standards

National Data Centre, IMD, Pune, Monthly mean maximum & minimum temperature
and total rainfall based upon 1901-2000 data

National Atlas of India, 1981

National Policy on Rehabilitation and Resettlement, 2007

Gol, National Action Plan on Climate Change

Gol, India Meteorological Department

CEA, 12th National Electricity Plan

CEA, 13th National Electricity Plan

CEA, Executive Summary of Power Sector

CEA, LOAD GENERATION BALANCE REPORT 2015-16

CEA, (Technical Standards for Construction of Electrical Plants and Electric
Lines) Regulation, 2010

CEA, General Guideline for 765/400/220/132 kV Sub—station & Switch-Yard of
Thermal/Hydro Power Projects, June 2012

CEA, (Installation and operation of meters) Regulation, 2006

CEA, (Installation and operation of meters) Amendment Regulation, 2010

CEA, Manual on Transmission Planning Criteria

MoP, perspective plan

MoP, Perspective Transmission Plan

MoEF, Environmental (Protection) Rules, Schedule I, 1986

MoEF, S.0.123(E), The Noise Pollution (Regulation and Control) Rules
MoEF/CPCB, Notification S.0.384 (April 1994)/S.0.935 (October 1998)
MoEF, S.0.1533(E), Environmental Impact Assessment Notification

MoEF, S.0.2265(E), Hazardous Wastes (Management,Handling and Transboundary
Movement) Rules, Notification, 2008
MoEF, S.0 2804, Notification (November 2009)

JUNTE SRS 4 VI - 2



Ty A TR — R

YV V V V V V V V V VY YV V V V V Y V V V

A\

MoEF, Notification G.S.R. 02(E)

MoEF, Environmental Impact Assessment Notification, 2006

MoEF, Minutes of the 17th Standing Committee Meeting

Ministry of New and Renewable Energy, All India Renewable Energy Regulatory
and Policy Data Base

MoC, COAL DIRECTORY OF INDIA 2013-14

CERC, Indian Electricity Grid Code Regulations, 2010

CBIP, Manual on Transmission Lines, July 2014

CPCB, Water Use Criteria

Water resources systems division, Water Resources Information System of
India

Hydromet Division, India, District Rainfall,

India Meteorological Department, Atlas of Windroses, 1971-90

Soil Remediation Circular July 2013 Revision

Champion and Seth Vegetation Classification

Right to Fair Compensation and Transparency in LARR!

LARR Overview

LARR 1st Schedule

GoB Finance Department, Economic Survey 2014-15

GoB, Bihar State Action Plan for Climate Change

BSPGCL, Business Plan for Bihar State Power Generation Company for control
period FY 2013-14 to FY 2015-16

Bihar State Disaster Management Authority, Earthquake — Perspective of Bihar
Bihar State Electricity Board, BTPS Phase-1 (2x110MW) and Phase—2 (2x250MW)
Section-VI Tender Drawings for Ganga Water Supply Package (October 2011)
BSPGCL/BSPTCL, Tariff Order 2015-2016

CIL, Road Map for Enhancement of Coal Production

IFC, Environmental, Health and Safety Guidelines (Thermal Power Plants)
(December 2008)

TUCN, Red data list (February 2015)

1

B P E 59 (Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and

Resettlement Act : LARR)
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» Kick-Off Meeting 2015.3.18
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» Presentation Document 2015.7.28
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> Minutes of Meeting (55— RIRtEAZE)

Minutes of Meeting
For
The 1% Field Survey
On
The Preparatory Survey
on the Project for Construction
Of
Barauni Supercritical Coal Fired
Thermal Power Station
In
Republic of India
Agreed Upon Between
Bihar State Power Generation Company Limited

And

JICA Study Team

30" March, 2015

R

Mr. Yasunori Sakamoto Mr. Manish Kumar Verma

Sub Project Manager Managing Director

JICA Study Team Bihar State Power Generation Company
Kyushu Electric Power Co., Inc Limited
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Bihar State Power Generation Company Limited (hereinafter referred to as "BSPGCL")
including Barauni Thermal Power Station(hereinafter referred to as "BTPS") and JICA Study
Team for the project for construction of Barauni Supercritical coal fired thermal power station
in Republic of India (hereinafter referred to as “Team”) had series of technical discussion to
form mutual understanding on the scope of the project and pending items to be fulfilled by
the both parties before the commencement of second field survey. Both parties agreed to

record the following points as a conclusion of the discussions.

1. Agreed items between BSPGCL/BTPS and the Team
The details of agreed components at the time of the first field survey was clarified as

follows :

(1) Steam Condition of the Generation Facilities
» The Team recommended to BSPGCL and BTPS the steam condition of 593/593
degree C and 24.5 MPa as a base case to design generation facilities, taking

reliability and recent track record in India into consideration.

v

BSPGCL agreed that the Team shall go into the preparation of feasibility report to
have the approval of Bihar state government but BSPGCL'’s support to the Team are
limited until the end of June because of the upcoming commissioning of Unit No.7
at BTPS.

(2) Coal Properties
» BSPGCL explained to the Team that coal allocation has been established for Barauni
extension of 660 MW.
» BTPS and the Team agreed to use coal properties necessary for the design of the
generation facilities out of most likely properties as shown in Attachment-1, coming

from the design of Units No.8 and 9.

(3) Workshop related to supercritical technologies
> The Team explained that the workshop hosted by the Team shall be held in Japan
around the middle of June, 2015 as shown in Attachment 2 and 3.
# The workshop is postponed by a request of BSPGCL because of the upcoming
commissioning of Unit No.7 at BTPS (now under R&M work, the commercial

operation date of Unit No.7 is scheduled in June, 2015).

TN IR A VI - 2
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(4) Topographical & Contour Survey and Geotechnical Investigation

-

>

The Team recommended the topographical & contour survey and geotechnical
investigation at the proposed raw water intake, powerhouse and ash pond site in
order to design the civil structures.

BTPS agreed and shall provide the existing topographic maps in AutoCAD format,
reference point data including control points and benchmarks and land boundary

information to the Team and a subcontractor (Survey Company).

(5) Environmental Monitoring

» The Team shall plan to conduct Environmental Monitoring necessary for EIA study.
» BTPS agreed to support the Team to conduct Environmental Monitoring from 7t April
2015.
(6) Form-1
» The Team explained to BSPGCL about “Form-1" which is part of EIA Scoping
process required by MoEF.
» BSGPCL agreed to review/ update/ modify the draft Form-1 prepared by the Team

and submit to MoEF in a timely manner.

(7) Stakeholder Meeting

2.

)

¥

The Team explained to BSPGCL about JICA guideline which requests the project
proponent to conduct a stakeholder meeting at EIA scoping stage.

BSPGCL agreed to discuss with the Team how and when the stakeholder meeting
shall be conducted and provide necessary support. The stakeholder meeting for
scoping stage is tentatively planned during May 2015 when the EIA scoping is
expected to be conducted by MoEF.

Information about Land Acquisition status

P>

BTPS explained that payment for land acquisition for a total area of 500.26 acre
which will be used as for ash pond and ash pipeline has already paid to respective
governments (496.51 acre for Patna district and 3.75 acre for Begusarai district).
The land title has been officially transferred to BSPGCL except some portion of
private lands (76.8876 acre) in Patna district.

The timing of completion of all land acquisition for ash pond is depending on Patna
district, and order from Supreme Court of India in the matter of litigation for the

subjected 290 acres land for ash pond.

TN IR A
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3. Answers for requested questionnaire from the Team
The answers for requested questionnaire in advance at the time of the first field survey

are collected as shown in Attachment-4.

Concluded
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ATTACHEMENT-1

Coal properties necessary for the design of 660MW generation facilities

These properties as below is identical to and coming from the "Detailed Project Report
for 2x250MW Coal Based Extn, TPS at Barauni Dist. Begusarai in Bihar” (Units Nos. 8

and 9). This information shall be used for the design of the generation facilities of 660

MWV,
Item Unit Design Worst Remarks
Assumed Gross Calorific )
kealtkg 3,300 3,100 As received
Value
Fixed carbon % 297 29.4 As received
Volatile matter % 17.7 206
Technical
. Ash % 446 40.0
Analysis
Total Combined
% 8.0 10.0
Moisture
Carbon % 34.69 34.66
Hydrogen % 243 2.26
Element
. Sulphur % 0.3 0.00
Analysis
Oxygen % 9.27 12.33
Nitrogen % 0.71 0.75

TN IR A
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ATTACHMENT-2
Tentative Workshop In fapan Schedule : From 9th June to 18th June {10days )
Diate Time Contents Work sh, ace
1935 (8-June)- 710 |~Travel from India to Narita(Japan)[JL749]
OED00930 *Move to the Hotel by car (1.5 hours)
2-Jun | Tue (Luach) JICA office
1315-13:20 “Move to the meeting place by walk (5 minutes) )
13:30-1500 + Opening Meeting
15:10-15:25 *Maove to the Hotel in Tokvo by car (15 minutes)
08:30-09:50 “Move to the workshop place by car (1.3 hours)
10:00-12:00 * Investigative tour/learning session In Isogo Coal fired Thermal Power T‘l{ﬂl\gc‘!‘lall:;\‘“:
Station(USC) .
10-Tun | Wed (Lunch) (1-?0\;3;?-;1 ecric
1300-1430 * Opinion exchanging comparison and input session in the sume Thermal =
Pawer Station i ol
1:4:40-16:00 *Maove to the Hotel in Tokya by car (1.3 hours) Ca,Iim)
09:00-10:00 =Move to the workshop place by car (1 hour)
1000401 200 + Investigative tour/leuming session at Turbine and Generator Turbine and Generator]
manulaciuring planis in Keihin N
11-Jun| Tha (Lunch) manufacturing plants
in K«
13:00-1430 *Opinion exchanging comparison and input session and explanetion on r,r: {‘u "
GIS in the swme manufactureing Plant (Toshi F
14:40-15:50 “Move to the Hotel in Todivo by car {1 hours)
0E:30-1030 “Move to the workshop place by cars (1 hour)
10:30-1200 -]miﬁvl tour/lesrning session af eleciric wire manuluciuring plais in Electric wire
12:Jun | {Lunch) fnanachisitg planta
in Numia
13:00-1 500 ()pu:lmé_m:n::‘mmnn and input session in the same (Viacas Corperation)
15:00-17:00 “Move to the Hotel in Tokyo by car (1.8 hours)
13-Tun | Sat Holiday
09:10-10:00 + Move lo Hanedh air port by cars (50 minutes)
100301230 + Travel to Fubuoka air poet by air plane (2 hours)
4| Ao 12:40-13:40 (Lune)
13:40-14:10 * Move o the Hotel in Fukuoka by subway (30 minutes)
9:10-11:30 “Maove to the workshop place by cars (2.3 hours)
(Lunch) . ’
130041530 |- Investigatt 2 session at boller plants in B;:"’::nﬂ;f!:l:'s
15-Tun | Mon Magasald mmﬁm'}f e
15:30-1700 + Opinton exchanging comparison and input session in the same I’- Lid
manufacmreng Plant ower 5y % Lid)
17001 7:20 *Move to the Hotel in ¥agasaki by car (20 minutes)
10001 2100 *Maove to the workshop place by ferry etc. (2 hours)
(Luneh) Reihoku Coal fired
13:00-1430 = Investigative tourlesuming sessdon of Reihokn Coul-fired Thermal Power Thermal Power
16-Jun | Tue Station{USC) Stalion
14301 6100 = Opinion exchanging/ comparison and input session in the same Thermal (Kyushu Electoric
Power Station Power Co.,Inc.)
16:00-18:30 “Move to the Hotel in Fukuoka by air plane and car (2.5 hours)
9000930 “Move to Fukuoka air port by subway (30 minutes)
10:30-1230 = Travel to Haneda air port by air plane (2 hours)
12:40-13:40 {Lunch)
17-Iu Wed JICA affi
. 13:40-1430  |*Move to the workshop place by cars (S0 minutes) o
14401 6:20 = Wirup up Meeting
16301640 *Move to the Hote in Walk (5 minutes)
5% Tin 09:00-10:30 “Move to the Narita airport by car (1.5 hours)
11:35-18:20 *Travel from Narita{Japan) to IndialJLT49]
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ATTACHMENT-3

List of Participants for Workshop related to Supercritical Technology in Japan

Name

Belong to

Title

Mr. Manish Kumar Verma

BSPGCL

Managing Director

TN IR A
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> Minutes of Meeting (5 2.5 RIF#EAZE)

Minutes of Meeting
For
The 2™ Field Survey
On
The Preparatory Survey
for the Project for Construction
Barauni Super(giiical Coal Fired
Thermal Power Station
Repub!ilc?of India
Agreed Upon Between
Bihar State Power Generation Company, Limited

And

JICA Study Team

12" June, 2015

PR A 348

Mr. Yasunori Sakamoto Mr. Manish Kumar Verma

Assistant Manager Managing Director

JICA Study Team Bihar State Power Generation Company
Kyushu Electric Power Co., Inc Limited

TSR A=A VIl - 8



T AF IR — b

1. Agreed items between BSPGCL and the Team
The details of agreed components at the time of the second field survey were clarified
as follows:

(1) Reviewing of the Documents by BSPGCL drafted by Team

{2) Explanation of the Documents to State Government by BSPGCL, in case of no major

modifications

(3) Submission of the Documents to MoEF by BSPGCL

(4) Preparation of TOR by BSPGCL with support from JICA study team

Concluded

TN IR A
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> Minutes of Meeting (5 2.5-2 RIRHEEAE)

Minutes of Meeting
For
The 2.5-2™ Field Survey
On
The Preparatory Survey
for the Project for Construction
Of
Barauni Supercritical Coal Fired
Thermal Power Station
In
Republic of India
Agreed Upon Between
Bihar State Power Generation Company, Limited

And

JICA Study Team

29" July, 2015

TR R E 8

Mr. Yasunori Sakamoto Mr. Manish Kumar \lerma

Sub Project Manager Managing Director

JICA Study Team Bihar State Power Generation Company
Kyushu Electric Power Co., Inc Limited
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Bihar State Power Generation Company Limited (hereinafter referred to as “BSPGCL") and
JICA Study Team for the project of construction of Barauni Supercritical Coal Fired Thermal
Power Station in Bihar State of Republic of India (hereinafter referred to as “Team”) had a
discussion regarding expected schedule for submission of Approval documents to State
Government and BSPGCL. Both parties agreed to record the following points as a conclusion

for discussions.
1. Agreed items between BSPGCL and the Team
The details of agreed components at the time of the 2.5-2™ field survey were clarified
as follows:
(1) Reviewing of Feasibility report by BSPGCL drafted by Team

(2) Get Approval of Feasibility Report to State Government by BSPGCL by 10" August, 2015

(3) Applications for Coal Linkage, Water Allocation, and Civil Aviation for Chimney by 10"
August, 2015

(4) Application for TOR of EIA with Pre-Feasibility Report and Form-1 by 10 August, 2015,
and get approval of TOR of EIA by Mid-September, 2015

(5) Get Approvals of Coal Linkage, Water Allocation, and Civil Aviation for Chimney by the
End of February, 2016

Concluded
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> Minutes of Meeting (BE=XIFHEAE)
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Bihar State Power Generation Company Limited (hereinafter referred to as "BSPGCL") and
JICA Study Team for the project of construction of Barauni Supercritical Coal Fired Thermal
Power Station in Bihar State of Republic of India (hereinafter referred to as “Team”) had an
intensive discussion about some issues taken up by BSPGCL on 22" December 2015. Both

parties agreed to record the following points as a conclusion for discussions.

1. Iltems to be solved for getting Approval of Feasibility Report from State Government
(1) High expected tariff prepared by the Team

(2) The land for ash dyke (common to that of No.6 to 9) is getting difficult to acquire under

the current circumstance.

(3) The layout planned for No.10 may be getting difficult due to additional land for No.8/9 as

per construction progress.
2. Agreed items between BSPGCL and the Team
(1) The Team will re-examine the produced tariff and inform BSPGCL by 10% January, 2016.
(2) BSPGCL will send a letter to JICA whether BSPGCL can make the project go forward or
not by 15" January 20186, after analyzing the hearing for ash dyke at the Supreme Court

which scheduled on 8th January 2016 and considering the tariff examination released by

the Team.

Concluded
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Date : 22nd D

Attendance List

Kyushu Electric Power Co INC.

Subject : Meeting on the Study of the Preparation for Construction on Barauni Supereritical Coal-fired Thermal Power Station (B60MW x1) in Bihar

MNo. Name Organization Title
1 |Pratyaya Amrit Bihar State Power Holding Co.Ltd. Chairman-cum-Managing Director
2 |Manish Kumar verma Bihar State Power Generation Co.Ltd. Managing Director
3 |Keshav Ranjan Parsad BSPHCL Q5D To CMD
4 |Manoj Kumar BSPGCL 0sD
5 |Rajan Prasad BSPGCL Chief Engineer, Oroject & Design
& |Suresh Prasad Singh BSPGCL Chief Engineer, Civil
T |Arvind kumar BSPGCL DGM (Finande)
8 |Khagesh Choudhary BSPGCL EEE, MD Cell
9 |Rajeev Kumar Singh BSPGCL EEE, Projedt & Design
10 |Shankar Kumar BSPGCL ESE, Project & Design
11 |Momoko Wada JICA Country Officer
12 |Shashi Khanna JICA India Lead Development Specialist
13 |Michio Mihara JICA Study Team Team Leader
14 |Yasunori Sakamoto JICA Study Team Team Sub Leader
15 |Yoshifumi Mitsunaga JICA Study Team
18 |Manabu Sakaguchi JICA Study Team
17 |Shigeru Maeda JICA Study Team
18 |Kiyotaka Okuma JICA Study Team
18 |Shigeru Urakawa JICA Study Team

TSR At
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> E2EE
H 201543 7 25 H 16:30 - 16:50
S BSPGCL
Mr. Manish Kumar Verma (Managing Director)
BSPGCL
HH e 2 Mr. Khagesh Chaudhary (Electrical Executive Engineer)
A =JRL K
N2
KIPFEBITOHEAGIE SN & U CEMORREMN (FARKIRE/BRKIRLE/ET)) 20T
H-ABEFMRES ACTPEL TS HEARTOY =7 v a vy TBIMETEFIZONTET U U T &7
77
> REITRGIAE L T DKM,
*20154E3 A 19 HR) OF v 7 AT I =7 27T, SEIOFEIIG U 2 iR OZRKSAM
DFEEITHTZ0 . MD LV HIZ L AFHOEGEH 0,
- FEFTHEAR OB I T, R FUE /4 B FUE O R E I TR 2 i L, REHEIRE &
T HARSM (593/593 C/24. 5MPa) M TR S L7z,
> ARRU—rvavy HETasT A
<2015 3 A 19 H (OR) @ BSPGCL 12817 5% v 7/ A7 I —7 ¢ > 7 CHEEBA 247\, FA
FU . R A, 5 ARREOSINE DL Z KB L7 DD, 6 HIZ No. 6/7 510 R&M/LE
THEOMELNKGEDZ X DDA —27 g v F~OPRiE 138 L < | FEHk oM v iE
ROEFEEZ TR BRI & L,
> SHkOED

A Al JICA WONCFRAMIE, 2016 4E 3 AIZ L/A ffifE 2 ML L TV DA, BSPGCL 12 & - TIddE
WIZHA NRATr Y 2—LThU | BSPCGCL WTHILTEDHEE BIEFITDR N LT,
BSPGCL (FUXAJR L 72 IR L TV D 2=y RN &b, 6 HIZTEIN TS No.6/7
S (ROM/LE THH) OfEEhE TIIYFEYE & No. 8/9 BHED R D A 7 ¥ o — /LB IE D BUR
LICEELIZWeD, K7y =7 MIBET 2MaHIED TR WDS, BSPGCL 23T 5 Ffe < %
IZOWTIEHXNER TERVWEDHESH Y,

< 11 AITINBUFOREZYEZ TWDH Z LMD, No. 6/7 5% RGM/LE T3 O EER DI /2 E

Jiti & VEAE L CUND No. 8/9 SAED AR THOMIEIZ OV TIE, INBURF 2> 5 OE FIH3FEF 12 5R U,

< FHA E LT OECD DH A KT A VAEE I PRI G0 O A E ORI VLETH

V. AEFAAEOF TEHE L TV DB RS 1T BSPCCL X4 F DA H ZRH T 5 TRz
i BEITEARBZ LD, AT E R o 727205 % ORGSO WTITE IR D fHbkEt & L,
ok
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H R - 2015 4F 7 H 28 H 13:00 — 16:00
5P BSPGCL
Yop Mr.Bijendra Pd. Yadav (Minister, Ministry of Power)
o
Mr.Ravi Mittal (Finance Department, Ministry of Power)
BSPHCL
Mr. Pratyaya Amrit (Chairman, BSPHCL)
- BSPGCL
Mr.Manish Kumar Verma (Managing Director, BSPGCL)
JICA ) E. Shashi Khanna X
A [ =L ek, AR, B, B, L dsR. KA

RN

BT DGR % 52T 25 T & O Ffti Al et s F (Feasibility Study Report : FSR)IZDOWT, # U
7 ROBUKER i, IRIEGH AR D ek 21T - 72,

> X U7
CcHBROE I LEZUNLAR) A IO~y VhEEDTEY 7EHTEO9ERHY, EEAE
BSPGCL S DN N— VN THEET D L DED HF THEE LT,

> UKEiE i
- MHNE No. 10 SHEF OPLRbH - BUKEAE % No. 6-9 SR FICBERE L TR 5 X 9 5l LT
7oy, e/ PO TS Z [k 2725, — % No. 6-10 L ORI & T 2F 0/ L~
VETDHI LT, HEETED No. 6-9 SHEHIH (251m X 107m) PWIZ, No. 6-10 51D BUKFR (i %
HEHTELTDHIETABELE,

> RIS
< UHNE. No. 10 SHEFDIKEES & LT 210 =—H O+ A BG4 25 X 9 #Hli LTz (BSPGCL
EHEBERLILTHBELEE L TWZH o) 23, No. 8/9 B4 T MoEF MA&GRZ ST\ 5 290 —
— 1 D+ H% No. 6-9 Bk & I [F TR 5 J7m TS L 7=,

> BREGEE TS T
« BSPGCL & FA TR DX OWTHEE L7z,
v HEMORELEFSRELE2a—F 52 L
v 8/10 E TIZMEUFN S FSR OEREGSH Z &
v 8/10 £ TIZHUKHFE K OMEZRICLR D FF v HGE, ARG 21T 2 &
v’ 8/10 £ TIZ EIA {ZfE D TOR 2N Pre-FSR, Forml ZHFE L., 9 A A £ TIIARZES Z
s
v 2 ARETICHUKHGE M OYEZRITAR D FF AT, ARMIEHEORREHL 2 &

1D/
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HREE - 20154512 H 22 H 11:10 - 12:30

WP BSPGCL

Mr. Pratyaya Amrit (CMD, BSPHCL)
BSPHCL Mr. Manish Kumar Verma (MD, BSPGCL)
BSPGCL Mr. Keshav R Prasad (0SD)

R Mr. Monoj Komar (0SD)

JICA FOHEE., Shashi Khanna K
PR =JRG K. BOKR, mIEL L RO, KRE

P

E N TIX 20159 42 9 A5 11 AICEEDMTONTE Y A7 By =7 MIHEr LTV,
L% OED FIZONThigE a1 T 72,

> JICA 7> BSPGCL (2§95 Bk
- JICAfUliX, BSPGCLIZxf L, LA FOIHEIZOWT 12/31 £TORETH#ER L,
v GoBIZ X % FSR DK
v Bl X< BREIBHE OB S, EIA (2B TOR JEH D72 @ PFR, Form-1 3 XX K< 7 k TOR
O MoEF ~#2H
VoA, BUK JEZEITAR D HGE
* BSPGCL IZ & - Cid, 12/31 O HRREITHFIEMN TR, RICHHEZLE L= LTH FSR DK
RZBEICEEDN DY | IEFICHEETH D L EIZ LT,

> Elu el pEtE RS EOARICEE T 5 (CMD, MD)

* BSPGCL 1%, 8 AIZ FSR % GoB (T2 H L7225, LAT O R A & 5 i,

v BSPGCL 3 &V 7D & —4w R LTWASINR 4.2 /kWh ikt LT, KFaY=2 hpF Y
71X INR 4.66 INR/KWh' (FIFEEE) &@vy, F7z. ARANK E LT INR 3000 / k> & v
TWBH, BEME O INR 3500 / k> ZFAWHEL, Fuy =7 N TRERNEBE LSS
L, BPFRFORMEICL > THIZX U 7N ERT 5,

Vo)L KRS S LTAE LT No. 6-9 L5 290 =—h DREE (Bl T
) T ABEBHEEIZ > TV D,

v 770 b T OB, No. 10 T & il LTS B2, No. 8/9 IS
(IBAIICHEIZ R D ATREMED N B 0 . Z D555 No. 10 SHEH IS AR T 2 FREMEN H 5,

KXY 2V 72T 5EICOWTIRETRETH 225, HHIZE$ 23081 JICA Al

TIEESITHIEHTERWVETH L,

U INR 4.66 /kWh 13 12/11 (2T 72 & BSPGCL ~2ef L 7= DPR ICZ0Hk L7k L7- 3l TH 0 . 8/14 IHRH L 7= FSR
% 713 INR4. 93 /kWh (FJ4EJE) Th o7, MZ U 7ITONWTIE I X M F— =T A B x OB A AT 57210,
FTORBOHHBENREE L TXLED 7/28 DINTHEKRE ORSEHE 2, FEFITa T 3708 fl & L, BSPGCL &

FAAE L TWeRiED Y,
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< CMD X 0. HHIEUEIX BSPGCL DR D 7= HEH OFE R % 521F BSPGCL THafd 5, 7272 L., #&
HOFERRETIIART B =7 M Edibd 506G 02T 5,

> T
*BSPGCL W HART B Y 27 NOHIEDFFEMIEICOWTEERH-T-Z &b, FIEK LD, A7
BYx s MOIBEICSEOE A2 5B L TE Y BABIHIC LSO NLER G 57, K
WG O MRS OFFIIC SV TR (2015 42 7 71 28 0 MoP KL & 0T AR (A1
REBTH 722 & bIETHH)

< CMD X0, AfiE 8 HEICESHAFTIC THIF L., Tk, km#fFTic B an=zs o, i
FRRIXIZZ1 2 HOZETHY  IkmBENRD 5 Z L THh D728 BSPGCL IZ % JICA IZH BT
13720 L

- A 2MERL L7z DPR 225 % 12 MD L OBARE I L7e, L2L, DPRO L E 2—{Z2W T
IESE IR O EMRR £ THINTERNWEDZ L TH o=,

2

> SHBOTE
- 1/8 KBS AHBUSCET 5 7V D78 BSPGCL 28 HIIET &
- 1/10 FAEML Y., RELOX Y 7§ H % BSPGCL ~EH 75,
- 1/15  bid, tHiE # U 7 OREEEZ 1T, BSPGCL 726 JICA ~AF 1Y =7 MeAT Al IR
LU —wR T 5,

1S
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> BAEEE
H B 2016 4F 3 J1 19 B (4) 11:00 - 17:00
%R BSPGCL
Mr. R.K. Tiwari(Super Intending Engineer)

BSPGCL Mr. R.B.Singh(Exective Engineer, Electrical)
i Mr. Rajeev Singh(2x250 MW Extension)

FiEsAEi! Bl

DT

BSPGCL OPREIEFE S E 12kt L, BIPS IZBITHa—L « UL r— (HRILXERY : Coal block
allocation &) DOHLRCHkE ﬁ‘Lﬂfﬁ«H{ TOWTCEREL L 7~,

> N0.8/9/\®:'»—‘/1/. U:/bﬂ_‘:‘/
BT E LTV Db~ - 8—=F KU TEER DB OERY B OB S X ¥ A ST
&)\ %ﬁf; 5/)0)@'.':753%@1 \/ﬁ:’i’EF'%ﬁ

« GOI IXBUF R PSUs (BSPGCL <° NTPC % &de) (2xf L CHIE 43 OFLX A EHEISY TTEY
BSPGCL | I &S IZS U CH FATDOIRX DOERYL ZHEE, 2B 12 (HDHWE2D) & MoC b
Y BT HND RIAZ MoC IZ TEEIH - BIZED),

> FERE T —L - U U — O
P

SR Gt BisiEEv '
=v |
JL—1r4
No.6/7 | Eastern Coal Field Ltd. | 1.1 H 5 k> /4
FHEES (GCV 6, 100-6, 400 keal/kg)
7 7 L—F10

No.8/9 | Eastern Coal Field Ltd. | 1.54 B/ b /4 (i)
(GCV 4, 300-4, 600 kcal/kg)

2.327 57 b /4E

SENI

58. 18 B 5 k¥ (25 4F)
mzE | No.8/9
. 69.81 H 5~ (304F)

81.45 /G~ (354F)

> AIRHFEICH > COEEFIH
FIRILX O BEEIC BTz > TIER S (B 21X, BIPS No.8/9 B/ L) ZHrE LzaiThid/e b
I AR

cFNDETOHNTARIKIILT LHHABEAO D TR, AT H 20T HFE L
RINERL20ED (BELFEINTHRNED) bdD, FINE2ZITHITERIT (HD
VMIBHIEEE LT - C) BRI

« AIRILXENRY OHRFEDORNZ, [MNBUFIZ L DHEFE). ZDH%D [Gol DAGR] NWHLETHDH, L
72235 T No. 10 THRILKDEI L HFEZITOLGAITINOORBENETHLE L2 D,
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+PSUs L3 HE2 D A E~DOARIXEN YL 1 TA—T7 v avicknrz ey BES—7 3

DEITHTH D, (—HOARILKE Y 2D AX v o HZ LD 2014 4 9 A D@z

LDIFEETOILXELY Ny B S, TO%, A—27 v a llbdAfLE7ro72,)
Ll
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- BAEMERE X2 ORI EB L ZFET 2 2 ENWRETH Y . —RICEMEZEN

H B 2015425 H 156 A (4&) 11:00 - 11:50
i MoC
MoC Mr. S.K. Shahi (Director, Coal Block Allotment)
e : -
A =JR., HIg
i
PREEHENZBI L, MoC ~fEHUNEES L OVE R ASHa 2 )it L 7=,

> ARSI

FEREHIE N CAERAFEE D FSA: Coal Linkage) | & AWML, THAEE FLXEY : Captive Coal

Allocation)| ™ 2@V

> GEXEI) T
« CEA L L CTHFEDOH - - AR EBITOBGER IR A2 B £ 2 THEIY TE2 W, X F~—7

& LT 2017 4 3 £ TITHERIAAT 2 FEFERTICESEEIY, BE 67 LK DO AFL/FIM 258 T

- BiIENE 43 JEIXK 2 BURR R E S EA~EIYE THARZITVY 107 RO HIAZ 2 5256, IREIDRRIZ

DWW TIIHE i

- FTELE N ONMEREIC DWW THEY 2 E T 5,
2015 4 2 HRITOEPRYHEICEIT B 30%HLH L — Az SV CIEE L 7=,

> SLXBA%S
< BRI T A & o R VLRGN N BT D IR S MR A 32 A 5975,

i
)

NS
o
SE
>
B

TN —T ERIEED 2 iR O T LITFEERE L),

- B RMAENRIEMERA EEOKRTIT 2D Z LIFBUEEREIE LTV D,

CNEREDTRIES 2 BT 0GB IR ARANLOBERH Y | Hial Lb 6 7 HITRD L EE

T5 (TR ICAMENTHNIT 1),

> Ol
S BEOHE TR, FILXER EAFEEL=y FEDPRESNDETH T, EFEEDOUGE T

MR 7R TE DS AIREIC 72 o T2, B 2T Z DGR EER D No. 10 SHE~DWE A B MoC -~ Eif H G
% 30 EHEHWNIZEIED N2 WRY A LA E 72D (BRILEE Rule 20 of the Coal Mines
(Special Provisions) Rules, 2014),

- Jpde. RERTE (2015) 5 20 (1) /(2) HOVES 31 52 (2) (w)/ (x) THRIESNTWDH DA —F—

BTHORY 7 £, a—L U o r—IJ2o0nTHAHEMZ#H T IIBINRFEESHM
TORY v T HBOLHE DT o Tz,
1/
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H B 201545 H 26 H (k) 11:00 - 12:30
AT Coal India Limited a/Vh & A7 ¢ A

CIL Mr. G.K. Vashishtha (General Manager, Sales & Marketing)
s

PR FH IS

RN

PRELGHENZBI L, CIL ~EHUNEES L OVE R ACH 2 520 L 7=,

> a—jL e U — U EE
cFra— - U —UHIBEOERMIZ OV T, 2015-2016 EEER % HGICE AR a4 5=
Hid, FEBERIIMCOTTF 4> aFL -7 L&,

cHiT Il a— L s U —UHIEICRB T, T8 ¥ (B, B IS D RELE
WE L., BPALIZ L » CThHRMRICEZRET D (A %2 &),

- BT 2 OEER, RO LEMRE RS RN LI BEFEENEILT D407, £, B
matt ONE/RE) ~0F) B THERINDTETH D,

- AL IR EREER (LOA) MRS DY, BlES L ORE Y, kT ERZ~OB GO
%'H‘ 7‘7,)\% éj’bé J;'%*/Hﬂ:“fu n+¥® ﬁt %\é?jj i PPA O)ﬁ%flﬁﬁ\ fﬁij% ° M*KF%L DF nuT
T HIEAGE S ESE O S TEM R E SN D,

1/
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> AREHETTE

P8 (BLIXEY : Captive Coal Allocation)] & D3EF

*No. 10 FHEICHT B a— - Y U7 —THE

CEA 38 KX UM MoP Z 81 L T SLC-LT |

« N LGLIXIE No. 8/9 B D EBRHEIC LT /211 [

> AN LPLXBAFER
- BIEPE 232 1T T, MoC

TnD,

« F5C Vesting Letter (Z

PR, SOV TP RRERASE) i S h,

- TR R B CRIED b DI, B BT (XA

H R - 201546 H9 - 12 H
BT BSPGCL, BTPS. BTPS N RITES A7 1 A
BSPGCL Mr. S.S.P.Gupta(Superintending Engineer, Badam #i[X BRFEHY)
(6/9-10) Mr. Brajesh Kumar (@ fRKIHYY)
- Mr. Arun Kumar Sinha(General Manager)
Mr. K.N. Jha (No.8/9 JRALFRFHY)
(6/11-12) .
HH e Mr. Vinod Bhushan Dwivedi (No.8/9 BB H&ERRFH )
Mr. R.B.Roy (No.8/9/10 5-BE kAR Y)
RITES
Mr. S. Kumar
(6/11-12)
Mr. Kumar Rajiv Ranjan
FakaARil FH W
N E
PRELGHENC B U, EMIEER KX OVE LA % 50 L 7=,

« No. 10 SHEITAR D AR aiiE L TIRBHEE A (iRt & D FSA: Coal Linkage) | i ME [H#HER
nﬁkf&)éf)‘

HIZIX. DPR @ BSPGCL BUfifife 2 AGRI M, Z D1k,

IBWTE#HRIND,

ZbDTHY, THZHHBEOBRED DB No. 10 SHE~DHERR

(25 U CORRIESR: &2 SCEAO A2 MoC 225 O Vesting Letter {5 21~

(T3 DPLR OFFAIEINL (IHESF SRR LT 2 B FEFTRE i 0 it

DEE NI % BSPGCL 23K 35 Ffix L 70 5,

KDOK 2%) DI, ZILAOFHUIEBF IR 5 T8

- BRFEFFRE AT OHi - 72 LI HIER IR 2 i+ 2 TETH Y | ARAEEE THHK 38005 44 7

FrBe DTIFIX 720,

EB2EZEDO FTHHEHL MoC 2HEYTHN
IIAERE STV,

2O LIEIRBISE ORA T 2R - 359

KD 31%) & —Epo A BT FLX4
A B Ho

ABREZ RIAATNS,
AEENICILX B ICR D a v & > b EIRXBARZERESE (MDO) D EIRRAFLIZ A T HEf
JUM B RS VIl - 23
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> itk 7 2 MR
- CIL 75 D 35% BT IE ~DHIZ DWW T, CIL 2 HiiE L TV AN EFESLOEE . RE
S aBERET D 2 LT KA TITZR WV, ARG SESE UG8k, Az RTS8 Ta
RIGBEEZMA D, H¥EL P L COEMBAEZG L/AET 5, BICBREZIFLTD, &
W T &R D,

INEFEERAED 9 B NTPC D X 9 R KPR ESEDOLGAEIX. I OA RGO OB
ELAREETH A I D, HHEO/NE M ERESALOLE ., FRIHNEN OSEA TR AR ~DT 7
T R TR T LRV Tl e Bbhns,

> fIRIK
*No. 6-9 SHENSHEHEND 7T A4 T v 2D BV IZOWT, I EEY WIMHIR 25 £ 3F
LIEF 7 MEm), ERIER L (BURIEL) O—AZEAFLIXE 2 M

s GEAV IR 23R ET D DO — R THH & Z A, BSPGCL & LTlE, 7947 v = 100%H
ORI 2803 28006 . A E TR 2 5% S EE AL S RE IR T, 223, FEHEIY
AR S T2854E T MoEF D 2804 FIZfEWBIEE & S b,

- (GHE 2804 SBEED T T4 T v ¥ 2GR RN ER S 720> 723555 D MoEF 47> 5 811 I 4%
1 OZFIRVEA]) TR 2 5% 8 L7aWEE, Fe REBROEL Y flAx & BSPGCL 233k L TV AR
DIZFUNT, MoEF 2 HETRIMNERE 541 2 2R IRV & k)

* No. 6/7 SHEERZERE (2012 FFF£T) O7 T4 7 vy aFHR=5HRIT 0%HIE TH-7= (@
EE 2804 5D 2012 4 11 AR fUZEREGERIL 5% TH o 7272 DT IE L TWVTAEAR)

> BB AR R
*No. 8/9 BHEIZRIT DT TR v N[BT PRMERIZOWT, ULk v 35 No. 10 5230
DTG EORMETH Y . No. 8/9 BAEMIT AR PEICIZTE TR0,

cREFEE LTI, A RESKORAT HEEOKISN Y T TH D Z & No. 6/7 SHEIZIBWN
THLU AT Ay T TERALTNDZ L0 5 No.8/9 BHIZE W TH VAT v 7T 2hH
THEATETH 720, Yt OFEEICHI- -7 [ ) B EEEnb, Uiy 0Bk
BN STz,
Z 2 CHEMNERE LI, BEIHTO M BB L TR AREREIC/R D Z b, VI Ry
2UNZHONWTIE, 4%5!%@ No. 10 AR ICER L TERMT % E%EB%Z@”ZD; &T M) H HEkE
DOEWHEH>T2HDTHY, LR -> T, No.8/9 BHED TRIZITFF LI Tuiauy,

1)) S

JUM B RS VIl - 24
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A 201546 1 16 H (k) 14:00 - 14:30
2015428 H 4 H (Uk) 15:00 — 15:40
i CEA
CEA Mr. P.D. Siwal (Secretary 3¢ Chief Engineer, Thermal
HH i Project Planning & Development)
A FH W

s

PERFEFENCRE L, CEA ~E IR & OVE R ASHA 22 52 i L 72,

[6 A 16 H]

> ARHGEOILY i ds KUY CEA D% E|
—Em L LT, SEXEIYHFER O IEa— L U —UHEOWTRIZEBW TS, GoB 2B D
HI 3 TSI & R T 5,

«CEA & LTIE, S 7 ey =7 O LHEAT, FIKFFAI=<° EIA (ZB39° % TOR XFhe Rt D
iR & 1TV, MoC X2 SLC-LT ~&EH 35,

> = U —UHEEXAI T
BRI L ATy ]\@%mﬂﬁfh—ﬁxﬂﬁiﬁqﬂ A N /7

c HRERRIT EREO LBV T r Y= 7 b OREPFIRPLIC S TRERR] /2 288 C SLC-LT 23§ %,
C WIS WAEFHE O R Y =7 FTHoTH, RYIHFHZLIT 5 b OIER0,

> DM
« 2016 21T 2017 FEELIFE O 13 IRGHBIO R ERF L 72 5720 AEENOIILNLEE LUy,

(8 H4H]

> a—)b - U —TOREOMHS
- FEEJTE - AIREIR DR IAR DT EYEEORE E (2016 4 3 HSRERR) ThH L7, B
CHeT= 2 WEE FEITAFAE LRV,

- HEEES 55 12 REFEIRFIZAEH SN HEEZETIL EIA (I2B9 % TOR O 2RO TV 7223,
HEAERIIFEH I N TE O T, o TEIAIZEET S TOR DTS M TIEAR U,

« I MoC, MoP, CEA DW\FHUIZ HEh LT b s RANC 2 TOMBINZNT 5 SLC-LT 12BN T
Fk SN DD, WEEHTZD CoB DHMWHZ—ES D,

(/S

JUM B RS Vil - 25
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> TEIEE/HEE

A B 201543 H 24 H (k) 10:00 - 17:00
A BTPS
BTPS Mr. Vinod Bhushan Dwivedi, Mr.Devendra Nath Nanda
i 2 - - —
AT AR (RF$E) . KRE, BEE. )1l
I ek

M. e TR O MIIZBIC YW T e T Y v P &2 To7-,

> R&M/LE TEEOHEH
No.T B KA F—Dr—HN 3y va =y /T AR ESAFICEE 202y va=
YITANEARICTELTEBY, 6 HITEMTE, BUIK 90% O,
* No. 6 4% : BUIR 70% OHEWF, ESP OB T FA T L L TiTo TV, ESPHaftix 12 A%ET
ETPELTCWD, 3MAIFEEELTEY, 2016 4F 3 A IERM TE,

> Bk THEOER
- No. 8 5 : BTG /L T/EM 0 ICHEEH L T\ 5, HiEREEE K QKL E O THER TE L D EN
TW5% #%I$%L&>f%@ JRE1IHK 16 =— W —Th D, 2016 F 12 HEMTE, Bl
e BTG@’ﬁ)#iSO%O
 No. 9 S AIRDEEIEIOWT RITES L DT & hTh 5,

> No. 10 SHEIz5E & 725 No. 8/9 BHE T EHONE T. )75
C THEEEECOWTIE., TEFEAETHA BHEL MEALTEBY . ZHUMSZEEED ) vy
ThHAHA-OBIR N FEZET 5,

> A AL — b
s VAN EPEDREOBENTRE T 525, BIfE, BIPS 22HH 60 km BfEdL7- Munger (2877212
& JEa% 2015 4F 10 ASER TP E TH D, £72, BIPS OFFICALE L, 73 b F %G54 (Rajendra
Setw) WHETHETTHLN, Zhb 2015 12 HETICR T FETH D, &6, ST
—MZHRERH Y . N Z O EM ORI TE 5, BHIHICET 2iR8EIX, 2015 N
IEEC& D, F/-, SRERE LRINED 1 > TH D, BHEL 1T, 1 > R CTHELERF LT
BV BIPS ITIEW TG Lk LT\ 5,

> GHER ORISR
R ORI L, AP AE T = ATHEA, @M AEEX Ly S B EoieT s
bz, PiBODIZY— N TONR—THUERD D,

JUM B RS VIl - 26
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(RE o0/ 7 L=< {EDOEMEY)

1D/ N
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H K - 201543 H 25 H (/K) 10:00 - 13:00
i - BTPS
BTPS Devendra Nath Nanda
Hif & - ~ .
A [ KRE, JEH., )11
P

INT T = KIIFEEPT No. 10 SHERER T EMOBREEZIT o712,

> BUKERA > NEEL ORI
e T U RBAT—R:RUVTHREKOBUKEE LEOZDDOT 7 A0 — RidH ¥ A (B
KTA N> T). KO ET Y 72l CEfl T 23 TH 5,

(BkZ A4 )
o BUKARA Vb BUKR Y 7 ORESITIE, TP ZNOHFRE OB IRNEH TS
TRE 20 m A HER T 2) OHURZFHE L T 5,
o ULHbHhL - BUKAR A > b THUK L2 FUKIZIE M CARMM 2 00, BIL, 2 Z7 v e LTI
ICRTZEIZL TS, R 7 EEEE IO No. 8/9 5% (250 kW x2) & No. 10 54% (250 kW
x1) OAEF 750 kW IZ DWW TITEE R & DR OFFFE AT 2 BUFH 7.

> No. 10 FSHEELER T E Hi

e BTG 7% Chimney ¥ TDJA X% 52, 500 m?

o BMBELEOMTY : A% vHh/V 7 L—~OmANIkOS BHXENGE I TR0, A
RHPICBIT 2EMESL EIINMTSHLE LTRATEEEZ 2005, £z, No.8/9 DJFAKNTF
f# & No. 10 SH&EERR T EH (BTG 725 Chimney) I H AN—ZADRHERTE 5 L b 508,
No. 10 5D 7' 1 v 7T NTHESEFWR 2V GERICIHET 2081 & 5,

JUINE R4t VI - 28
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(A HTHE)

(No. 10 &~V 77)
> No.8/9 FHEE M B
o BHMOZLIFTEEX LR TEBY BHEIZONWTH AN, Tl EMIRANGIED X v v 78D

FHN TV, £/, FKIC, ZEAOFILLYEHREN 2SN TR, HOET & 2Y
BADRESND,

(Z—tr7a7 TORFRERN)

e No. 10 Offi TIZHWTIX, TRICHFEZEM S & EME S X O TSR 2 8 S (F
(IR AL 1 R OBG4E) #BERT20ER’H D,

N
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> BEMBI
HEE 20154F3 H 19 H (K) 16:00 - 17:15
P BSPGCL

BSPHCL Mr. Arvind Kumar (DGM, Finance)
AT 5%

A

s

BSPGCL DM B Y EMLE LV | Bl ACIFIRE OMRIZEET D2 EHAF IO W THE I 2
1T-72,

> EeIHEO TR

o BRI S EaFHEIX, BSPHCL Tid7e <. BSPGCL, BSPTCL 723%jii, BSPGCL & 4xiHiEsL
X, REWH2 B, PRC, BEAEMAH (REC), BUNRIITHEOHITOIE, PFCIZ X5 BSPGCL
~OEHEFNT, FF 12. 25% & IEFITE L,

> XU TORENE

o FRBAHITH D BSPGCL & 2 >DfidE 4 (North/South BSPDCL) DT, 25 4R PPA % i
fitio BSPGCL 1%, #a4& 5l (15. 5% ROA Z fNkk) (1255 < # U 7T BSPDCL ~72# (FHK) 4.5
JLt—/kWh)

o EESMETHHR I A N +15.5%R0A, BRI 14% D ROA kD iAA, BIEDOX Y 7HWET
1L, FEESFED ROA & 14% 2026, 15.5%I25 & EIF BT,

o JdEE&ho BSPDCL 1L, fEAMNLIZER A, FHIHK 6.5 L E—/kih T, REFEFIEE, —iE
V~VV®L%ﬁ’%ﬂﬂbeBWML@E%%Lﬁ%&@i Aggregate Technical &
Commercial Loss (AT&C 7 A, FEZWRREAE D ACEBICLDTEENADORI) LD, F
Yo vazpli TERNnZ LIZLD5b0,

e BSPDCL (%, BSPGCL @ PPA k. 74 (A/R) ZHRITEITNED L/C 27 L ANDEHENH
D, F7o, A AR AAG 90 HURNIZZHhDZeWGE, PPA 27 —I % — b3 b Z 038
E, ZHET, BSPDCLIC L DT 7 /v ML,

o L7EN-oT, BEEFAMZ_—Z &4 25 BSPGCL IZHB W TIE, [EANKFENZAELTNDLHO
EEZHND,

D/
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H I 2015423 H 20 H (&) 16:00 - 17:15
WP BSPHCL
Mr. Arvind Kumar (DGM, Finance)
BSPHCL
H s Mr. Rakesh
A 5%
W N

BSPGCL DB Y BATH L 0 | B ARG G OMERICEET 2 AFIZ O OWTHEIY &
1To7=,
> RIEHEEEOME AL
e BSPGCL IZ L % E &4 (Long Term Borrowings) D ERfEAEIZRD LBV, Wi, &
HEAD 10% %0 At 30%% HE Tl TV 2 dk

(B INR)
2014 4 3 AR 20134 3 AR ol
A A ¥ R gegieT 500 — 11.25%
- HUDCO! 4,070 — 12.50%
4 PFC 13,471 4,927 12. 25%
U PN B 2, 496 2,396 11.50%
& &t 20, 537 7,324 —

o [FIRITENAREDEL L EINCIBIT D No. 10 BHEOHERIIARAI R THY . Lo L B0 BT
DY ANDBIEFZEER DT, EF] D JICA &KX, BSPGCL IZ & - CTIEF I & D

ARG

e Arvind DGM (2 XD &, MBEIZ EEELER LT, INBUFICEMT, INBFD EFEER LT
BHITEOZLETHLIN MBEED LIIMBIFIZE DAY A7 O~y P a A hn—i LE
Tans b oL BE

» BSPGCL MFEE = A |

o BUEDBERC DAZ UV A%MR LT L 2 A, FEHHITBEICH A FEAMEV T Y | NTPC D5
TEAmASAS INR 4.0 /kWh T3 5 D%t L, BSPGCL MFEEAMMiks (= FE= A b, 2015 FER T
43) 1Z INR 3.95 /kith TH Y, +o8S 1> TWbHZ & bbb, BERC IZFEFITH /1A (il
THFENTRL) EoZ b,

e BSPGCL MFEE= A Mix, ~— 72 L TBSPGCL 7> BSPDCL (278 SN A& TH Y . &
IEHTRD &30 | INR 3. 95/kWh, BSPGCL DI @EAli#S A3 i\ & BleE 2>t BSPDCL /N2 5¢ FEAi#E
H ERTHZ LT, BICERBEA~OBBEMZ ISR (BHEeRZEE) ko
TWD7e, —RTRENS OE TITENBIF L A ERVERE,
ok

1 Housing & Urban Development Corporation

TN RA ST
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H I - 2015 4-5 H 15 H (&) 11:10 - 11:35
P STEAG
STEAG Mr. Talwar (finance 82). Mr. Asthanal
HiE & - —
A B,
W N

No.10 B2 ) ZHEHEDODHE LT 57, STEAG 73 FENE L 7~ HARYANA POWER GENERATION
CORPORATION D % v 3 = 7 0 —F 5 /LB USRI & I L7~

> STEAG DERB LT K31 &
cHAEMBEED 2 A NRENEIZOW Ciim, SR L2 M4 5 & 8 crores/MV 5 & 725
N, A2 REETITELSTH 7 crores/ MWWREETH Y | L5 WHIZH D,

TN

MR 2 M IMEA B L TCHRIEL UL TH B —J7, Civil Works X2 2 N EHOERK, =
60 mEOT— YA uE THEDZ LIS HERILENERTHY, 23— Y — R
DOREDATRENEIZ DWW T b A,

IEJ
[EX

5

«CERC HA R A ATHEDE @& (70:30) *, JICA m— 5k, BAhR A A S O R
PRI OV TR, ARAKIC OV TIE, b 720 INR 3, 000-4, 000 (I THRETH Z &
L7,

#JICA 11— OFF AT T A FORK85% T, 15%% Equity THUET 2 2 & L7228, MEEAZ A M)VEETH
HT &, e D2 ) TREL—/VTIET0:30 25 2 Eh b, FREERZE

*L/A%NIP £ TOHIMICOWTHEMLIEL ZA, BB ELZ 182D 240 A LDOEEHY, LT
TR (1872 H) O —=A

Appointment of consultancy : = > W IL$E4 (3 months)

EPC documentations : EPC ) /ERL (6 months)

EPC Bod tender : EPC A%L (4 months)

PQ(1 month)

Technical proposal by PQ shortlisted bidder (2 month)

Price proposal by technical shortlisted bidder (1 month)

Public bid opening & bid evaluation : EPC AFLEEAM (2 months)

EPC contract negotiation & finalization : EPC ##J (2 months)

AN N N N VD N N NN

Notice to proceed(=zero date) (1 month)

Uk
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> BATKR/ MR

H % 201546 H 12 H (&) 11:40 - 17:00
GrPT - BTPS
Mr. Arun Kumar Sinha (General Manager)
BTPS
Mr. V. K. Verma (Civil)
i STEAG Mr. K.D Paul
FEaARil il

P

H 2 ANHE D No. 10 [ EUKES D No. 8/9 5 & DI R 21T - 77,

> BUKEOLFEHRRE O 5

o N TLTHELRDHUKEZE No. 10 SHEEM CTEZTHZ EIFTHEENELS, THLEI Y
R TII72v, Z D728, BSPGCL T No. 6/9 SHEBUKEH LHEOBAILZITO PETHLE L
W TWeZ &2 E 2, FAFLIZ Y 72> TRLFOMERAZ RE L, No. 10 DEUKKR L 7EB &
OBUKE (BUKES ) S IEBH) OREAN—A LR T2 L ORELZ LD,

> HEMPOERENE
o HIFHH D No. 6/9 SHEEUKR Y 7T ORE « BEEEET 52 LT, [/ UBUKENIZ No. 10 54
BUKR Y TR iET H A=A MIRT 5,

» No.6/9 OHR/KERE T8 (Ganga Water Supply Package) UEBEDIRIN
o HUKRUAIFFEEREIN TR, RUTHEBLOEBHOETICHBEIZ 2V, (GMFERICK
D Y AT B 23 BLUIK & iR

>  BTPS & K,
e YHORRERICHE, BTPS & LTERICHHF L. AMLREBIC ALK EIC K EE 5720, 1BE
LA —% A= )VIRET D L) EFHEZ T2 (B, HEMNSEETE),

o HUKEE
BOKAR > 7 HFHEBREL., BATIHFRIKED 60cusec (6, 116m°/h) LAN &4~ X
FrENBOEERETREZIT, FTEOLBYBUKK 7 O A RE L CHA
ZORER . HR/ANEHO 45 x2,000 m*/h DR (1 BTN A) NEERICZR -T2,

JUINE R4t VIl - 33
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) kAR 7
| EA
JLZ) N 29
LN P . YO 2 TR R L #OEREER
S
’ R Bhanh | R AeEEE | R o | R AR
3 3x2, 550m*/h
No. 6/7 10 3§£’275?‘<h \
(1 BERIN 1) (1 BTN 4) 3x2, 000m’/h
/ - 3x1, 275m*/h 4x2, 550m*/h 3x2, 550m*/h | 4x2, 000m’/h | (1 BITAF/NA)
No. 8/9 > Sfom/
(LBFTA | (1B ) | (B ) | (LB ()
2x2, 550m*/h 2x2, 000m’/h
No. 10 — — ‘ \
(1 BIIAI N 1) 1 BliZrn 1)
= <%v1$%fﬁ@ 6x1,275m/h | 4x2,550m/h | 6x2,550m*/h | 4x2,000m*/h | 5x2, 000m’/h

o AR
BOUKEE D R F TORUKE 23RBS 5 720, 125 & BUkEs 2572 SHEfEGOME 2 )T % 2
EOBEITRD L T

Bk

AR

L2Bs

CafsE  (BUKEE ) S E2RT) oY)

s Wi
EEB & No. 6/9 SHEILERL DI DT v B AR—Z|Z No. 10 SHETEEGM 2 2 Z L IT R,

o ASROEDT

HE

CEA AT )

DTy RAN—=ZDOFIFNZE LRHCHIFKIE 2R < BRARE L b %,

NT o =FgERTE LT RREHIICES U FORE L ERITHRFT 2.

v BUKAR Y T O E -
v

V' No. 10 (LW DECTE  (B2B5 & No. 6/9 SHEILAD o BT %)

BHOREL (No.6/9 5T 3 H x2,000 m’/h ZiXE),
HEFEORE LT (BUKE 3 Ky EEE)

Uk

TN B RAEE

VIl - 34
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H B 201549 H9H (UK) 11: 00 - 17: 30
i BTPS
Mr. Arun Kumar Sinha (General Manager)
BTPS
Mr. K. N. Jha (Electrical)
Hi# STEAG Mr. K.D Paul
A i
e

DPR RIZHIT 5 FHFHMOELE « (RO &, 2k 2 BIPS 026D E A » BEZREAL L 7=,

> FEERA LS OILA TR OIY P
o I NEBRMUSADERM (F—EZXE L) 12OV T, No.8/9 B L No. 10 B & AN
ATREDNE D Dy (No. 10 BRETHIBER T HMENH L0089 )) ZHER LT,
ZORER, TRIZTRT LI, AT R=YEDRE LI AR—R LR D —T v —
RSN, HHAREE D Z L Th D,

No. 8/9 F# & No. 10 ZHE L DILAFIZRIT A BIPS DERFE L

% i A FERRE

cGM, B~ 2T v — (B BR. AR ERE) | SFHEYS X
No. 8/9 S # & No. 10 S THeH
« No. 10 SHETIBIMZ/AR 2 DITEREIEEBE LE 2 BEFKA

Service Building O (Secondary Officer) FRE T 7 INFE B HiAL
-k, P—EAEAEIFRNC, FEMAHY . K NEFEEBR
(First Officer) 2i§§%%ﬁﬁ7f$ﬂ%%
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