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THE MINUTES OF MEETINGS
ON
THE MISSION FOR THE PREPARATORY SURVLEY
ON

THE PROJECT FOR INTRODUCTION OF A MICRO-GRID SYSTEM WITH
RENEWABLE ENERGY FOR THE TONGA ENERGY ROAD MAP

IN

THE KINGDOM OF TONGA

AGREED UPON BETWEEN
THE GOVENMENT OF THE KINGDOM OF TONGA
AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

Nuku’alofa, 30™ August, 2012

‘ %M 1 T % B

Mr. ‘Inoke Finau Vala Mr. Hiroshi SUMIYOSHI

TERM-IU Director Leader

Tonga Energy Road Map Agency Preparatory Survey Team

the Kingdom of Tonga P Japan International Cooperation Agency
Witness Witness

\MSX Lesieli Tufui Faletau Mr. Jok YarrBrink
Atting Secretary Chi€tf Executive
Ministry of Finance and National Planning onga Power Limited
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The government of The Kingdom of Tonga (hercinafter referred to as “GoT“) and the Japan
International Cooperation Agency (hereinafter referred to as “JICA”) have made several
preliminary discussions in order to identify priority projects in the field of power sector, and agreed
to make preparation for the Project for Introduction of a Micro-Grid System with Renewable
Energy (hereinafter referred to as “the Project”). Accordingly, JICA dispatched a mission on the
Project (hereinafter referred to as “the JICA Mission”) to The Kingdom of Tonga from 14" August,
2012 to 1% September, 2012 in order to develop scope and implementing arrangements of a further
survey which will study outline design of the Project (hereinafter referred to as “the Preparatory
Survey”). The scope and implementing arrangements of the Preparatory Survey are described in the
Appendix 1. The main points discussed during its visit are described in the Appendix 2.

Tt should be noted that implementation of the Preparatory Survey does not imply any decision or
commitment by JICA to extend its grant for the project at this stage.

Appendix 1: Scope and Implementing Arrangements of the Preparatory Survey
Appendix 2: Main Points Discussed
Appendix 3: List of Attendants

W
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Appendix 1

SCOPE AND IMPLEMENTING ARRANGEMENTS
OF THE PREPARATORY SURVEY

I. BACKGROUND AND OBJECTIVES OF THE PREPARATORY SURVERY

In April of 2012, GoT made a request for Grant Aid for the Project to the Government of Japan
(Gol). Gol decided to conduct the Preparatory Survey and entrusted JICA to examine the viability
of the Project and sent the Survey team, headed by Mr, Hiroshi SUMIYOSHI, Director, Energy and
Mining Division, Natural Resources and Energy Group, Industrial Development and Public Policy
Departtment, JICA.

II. OBJECTIVES OF THE PROJECT

The project aims to develop and introduce a Micro-Grid System with large scale of renewable
energy in order to reduce consumption of fossil fuel for generating electricity, and to stabilize
electricity.

The project will be conducted under the Japanese Grant Aid Program aiming at promoting “Green
Growth”, which the Gol puts stress on, by introducing Japanese Technology.

The project will also contribute to achievement of Tonga Energy Road Map (TERM)-objective.

IIL. ITEMS REQUESTED BY GoT

1. Project Site
Vaini, and Popua Power Station, Popua, in Tongatapu Island
(shown in Annex 1 and 2)

2. Responsible Organization
Tonga Energy Road Map Agency (TERM-A)

3. Executing Agency
Tonga Power Limited (The organization chart is shown in Annex 3.) as owner of the affected and
new assets.

*TERM Implementation Unit (TERM-IU) will have oversight of the Project.

4, Materials and services
GoT finally requested to Gol the following components to achieve TERM. /1'\/

e

A-4-3



A-4

QOutline of the final Request

ltem

Components

Micro grid controller

Generation and network control system integrated into TPL’s SCADA at Papua power station

IP broadband and/or mesh type communications network that overlies TPL’s Tongatapu
network, connecting remote generation to the Popua SCADA system and micro grid controllers,
Integration of battery or capacitive storage and load flow “smoothing” algorithms to monitor and
conlrol field assets and enable future demand side management

Storage System

Batteries and controller located at either Popua or at Vaini PV Site, controlling energy flows and

(Batteries) quality, and optimizing efficiency of the diesel generators
Conversion of the TPL 2.88 MW MAK diesel generator governor to load following capability
(requires manufacturer’s fnvolvement to modify governars, TPL has discussed requirements and
scope with the manufacturer)

Solar PV system A single solar PV array at Vaini, in central Tongatapu, injecting into the TPL 1KV network,

{IMWp) including spares

Network voltage managetment (regulator or other dynamic support)

Operation & Maintenance
of the equipment

Training TERM-IU staff and TPL staff
Operating and maintenance manuals and process documentation
0O & M support

IV. SURVEY AREA

Tongatapu Island, the Kingdom of Tonga

V. SCOPE OF THE PREPARATORY SURVEY

[. Terms of Reference

The Team will formulate the Project so as to contribute to achievement of TERM.

The Team will examine carefully potential of wind power and photovoltaic generation in

Tongatapu, and control method of the micro-grid system and capacity of power storage system

introduced under the Project.
Based on the results of the Survey and discussion with the Tongan side, the Team will design the

micro-grid system to reduce consumption of fossil fuel in power generation effectively.

The Preparatory Survey shall cover the following items:

(1) Implementation framework

(2) Requested components of the Project and their Priority

(3) Securement of lands for the Project

(4) Environmental and social considerations

(5) Positive impact of the Project and objectively verifiable indicators of the Project
(6) Technical Conditions for the Project

(7) General Information of Electric Power Sector

(8) Major Undertaking, including Tax and levy system

(9) Local conditions and capability for procurement, construction, installation and transportation

(10)Activities of other donors /]( /
A

a7
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(11)Soft Component

(12)Maintenance Contract

2. Desirable specialists for the Preparatory Survey

JICA will select and dispatch a survey team to carry out the Preparatory Survey. The team will
include the specialists of the following field;.

(1) Distribution System Design

(2) Operation of Diesel Engine Generator

(3) Micro-Grid System (Grid Control, and Grid Stability Analysis)

(4) Renewable Encrgy

(5) Battery Equipment Plan

(6) Natural Condition Survey

(7) Social and Environmental Considerations

(8) Procurement Plan and Cost Estimation

(9) Economic and Financial Analysis

VI. SCHEDULE OF THE PREPARATORY SURVEY

The Preparatory Survey will be cartied out in accordance with the tentative schedule attached in
the Annex 4. The schedule may be subject to change during the preparation and the course of the

survey.

VII. REPORTS

JICA will prepare and submit following reports in English to GoT,
1. Inception Report:

3 copies will be submitted at the commencement of the first work period in the Kingdom of

Tonga.

2, Draft Final Report:
3 hard copies and soft copy (Lcopy is for TERM, another copy is for TPL and the other copy is for

GoT) will be submitted 4 months after the commencement of the Preparatory Survey.
This report will cover:
(1) Outline of the Project,
(2) Basic Design of the Project,
(3) Outline of the undertakings of Tongan side,
(4) Operation and maintenance plan for the Project, and

(5) Cost estimation.
GoT shall submit its comments within one month after the receipt of the Draft Final Report.

g
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3. Final Report:

3 hard copies and soft copy (Lcopy is for TERM, another copy is for TPL and the other copy is for
GoT) will be submitted within one month after the receipt of the comments on the Draft Final

Report.

VIIL JAPAN’S GRANT AID SCHEME

GoT understands the Japan’s Grant Aid Scheme explained by the JICA Mission as described in
Annex 5,6 and 7.

IX. UNDERTAKINGS OF THE GOVERNMENT OF THE KINGDOM OF TONGA

GoT shall act as a counterpart agency to the survey team and also as a coordinating body with

other organizations concerned for the smooth implementation of the Preparatory Survey.

GoT shall, at its own expense, provide the survey team with the following items in cooperation

with other organizations concerned:

(1) security-related information as well as measures to ensure the safety of the survey team;

(2) information as well as support in obtaining medical service;

(3) data and information related to the Preparatory Survey;

(4) counterpart personnel;

(5) suitable office space with necessary equipment and secretarial service;

(6) credentials or identification cards;

(7) entry permits necessary for the survey team members to conduct field surveys;

(8) support in making transportation arrangements;

(9) support in obtaining other privileges and benefits if necessary;

(10)assist the team in custom clearance, exempt from any duties with respect to equipment,
instruments, tools and other articles to be brought into and out of Tonga in connection with the
implementation of the survey; and

(11) GoT shall bear claims, if any arises, against the members of the survey team resulting from,
occurring in the course of, or otherwise connected with the discharge of their duties in
implementation of the Preparatory Survey, except when such claim arise from gross negligence or

willful misconduct on the part of the member of the survey team.

X. CONSULTATION

JICA and the GoT shall consult with cach other in respect of any matter that may arise from or in

connection with the Preparatory Survey.

N
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Annex 1: Project Site

Annex 2: Vaini PV Site

Annex 3: Organization Chart of TPL

Annex 4: Schedule of the Preparatory Survey

Annex 5 Japan's Grant AID Scheme

Annex 6: Flow Chart of Japan's Grant AID Procedures

Annex 7: Major undertakings to be taken by each Government
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Annex 2

CANDIDATE PHOTOVOLTAIC SITE
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JAPAN'S GRANT AID

The Govermnent of Japan (hereinafter referred to as “the GOJ”) is implementing the organizational reforms
to improve the quality of ODA operations, and as a part of this realigmment, a new JICA law was entered into
effect on October 1, 2008. Based on this law and the decision of the GOJ, JICA has become the executing

agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation, etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities, equipmment
and services (engineering services and transportation of the products, etc.) for ils economic and social
development m accordance with the relevant laws and regulations of Japan. The Grant Aid is not supplied

through the donation of materials as such.
1. Grant Aid Procedures
The Japanese Grant Aid is supplied through following procedures:

*Preparatory Survey

- The Survey conducted by JICA
* Appraisal &Approval

-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
» Authority for Determining Implementation

~The Notes exchanged between the GOJ and a recipient country
*Grant Agreement (hereinafter referred to as “the G/A™)

-Agreement conciuded between JICA and a recipient country
«Tinplemeniation

-Implementation of the Project on the basis of the G/A
2, Preparatory Survey

(1) Contents of the Survey
The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project

made by the GOJ and JICA, The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional

capacity of relevant agencies of the recipient country necessary for the implementation of the

|

Project.

{%. i
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- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme

from a technical, financial, social and economic point of view.

- Confirmation of itermns agreed between both parties concerning the basic concept of the Project.

Preparation of an outline design of the Project.
- Estimation of costs of the Project.

The contents of the origal request by the recipient country are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Outline Design of the Project is confirmed based on the

guidelines of the Japan's Grant Aid scheine.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may
fall outside of the jurisdiction of the organization of the recipient country which actually implements the
Project. Therefore, the implementation of the Project is confirmed by all relevant organizations of the

recipient country based on the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs (a) registered consuiting firm(s). JICA selects (a)

firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey

JICA reviews the Report on the results of the Swrvey and recommends the GOJI to appraise the

implementation of the Project after confinning the appropriateness of the Project.
3. Japan's Grant Aid Scheme

(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred to as “the
E/N) will be singed between the GOJ and the Government of the recipient couniry to make a pledge for
assistance, which is followed by the conclusion of the G/A between JICA and the Government of the
recipient country to define the necessary atticles to implement the Project, such as payment conditions,

responsibilities of the Governinent of the recipient country, and procurement conditions.
(2) Selection of Consultants

Tn order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be

recommended by JICA to the recipient country to continue to work on the Project’s implementation after

the E/N and G/A, ﬁL ,\/

z(7/7 ii
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(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or those of
the recipient country are to be purchased. When JICA and the Government of the recipient country or its
designated authority deem it necessary, the Grant Aid may be used for the purchase of the products or
services of a third country, However, the prie conbractors, namely, constructing and procurement firms,

and the prime consulting firm are limited to "Japauese nationals".
(4) Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals. Those contracts shall be verified by JICA. This "Verification" is

deemed necessary to fulfill accountability to Japanese taxpayers,

(5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required to undertake such

necessary reasures as Annex.

(6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively the
facilities constructed and the equipment purchased under the Grant Aid, to assigu staff necessary for this

operation and maintenance and to bear all the expenses other than those covered by the Grant Aid.

{7) "Export and Re-export”

The products purchased under the Grant Aid should not be exported or re-exported from the recipient

country.

(3) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an accownt under the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the
Bank™). JICA will execute the Grant Aid by making payments in Japanese yen to cover the obligations
incuired by the Government of the recipient couniry or its designated authority under the Verified

Contracts.

b) The payments will be made when payment requests are presented by the Baunk to JICA under an
Authorization to Pay (A/P) issued by the Government of the recipient country or its designated

authority.
(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an Authorization to Pay

/ ‘@ iii
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and payment commissions paid fo the Bank.

(10) Social and Environmental Considerations

A recipient country must carefully consider social and environmental impacts by the Project and must
comply with the euvironmeutal regulations of the recipient country and JICA socio-environmetital

guidelines.

(End)

/I“f? iv
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Annex 6
Flow Chart of Japan’s Grant Aid Procedures
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To be covered

To be covered

No. Ttems by Grant Aid by RSi(ggicllt
I '} to secure [a lot} /[lots] of land necessary for the implementation of the Project and to o
clear the [site]/[sites],
2 To construct the following facilities
1) The building @
2) The gates and fences in and around the site @
3) The parking lot ®
4) The road within the site ®
5) The road outside the site @
3 To provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities necessary for the implementation of the Project outside the
[site]/[sites]
1)Eleetricity
a, The distributing power line to the site @
b. The drop wiring and internal wiring within the site ]
¢. The main circuit breaker and transforiner @
2) Water Supply
a. The city water distribution main to the site 5]
b. The supply system within the site (receiving and elevated fanks) ]
3) Drainage
a. The city drainage main (for stonn sewer and others to the site) [}
b. The drainage system (for toilet sewer, common waste, storm drainage and others) a
within the site
4) Gas Supply
a. The city gas main to the site @
b. The gas supply system within the site (5]
5} Telephone System
a. The telephone trunk line to the main distribution frame/panet (MDF) of the &)
building
b. The MDF and the extension after the frame/panel 2]
6) Furniture and Equipment
a. General furniture 0
b. Project equipment ®
4 To ensure prompt unloading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of the
products
1) Marine {Afr) trantsportation of the Products from Japan °
fo the recipient country
2} Tax exemption and custom clearance of the Products ®
at the port of disembarkation
3) Intemal fransportation from the port of disembarkation ®
to the project site
5 To ensure that customs duties, internal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the purchase of the products and the @
services [ be exempted] / [be bome by the Authority without using the Grant]
6 To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry @
into the recipient country and stay therein for the performance of their wotk
7 To ensure that [the Facilities and the products)/[the Facilities}/ [the products] be @
maintained and used properly and effectively for the implementation of the Project
8 To bear the following commissions paid to the Japanese bank for banking services based
upon the B/A
1) Advising commission of A/P i
2) Payment conunission @
9 | To give due environmental and social consideration in the implementation of the Project. e
10 | To bear all the above expenses, other than those covered by the Grant, necessary for the o

implementation of the Project

*1 BfA : Banking Arrangement, A/P ; Authorization to pay) 2 If the environmentat screening category is C, No. 10 is umlccessary‘\\j
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Appendix 2

THE MAIN POINTS DISCUSSED

(1) Wind Turbine Generation System

GoT originally requested the introduction of Wind Turbine Generation system (500kW) and
Solar PV system (500kWp). According fo the request, the Team surveyed the candidate sites of the
Wind furbine generation system, selected by TPL and Ministry of Land, Enviromment ,Climate
Change and Natural Resources (MLECCNR), and had series of discussions with their
representatives about wind synopsis data, land owner ship, access roads, distribution lines fo be
connected, environmental constraint, etc. Survey of existing conditions on the environmental
constraint takes one (1) year at minimum. Accordingly, it takes one and half (1.5) year
approximately to obtain permission from Japanese authorities, taking into account the required
time for data analysis, assessment of the environmental impact, information disclosure,
stakeholder meetings, review of EIA and so on. The time required for the EIA procedure does not
meet the project schedule.

As the results of discussions, both sides agreed that the Wind turbine generation system would
not be adopted in the project component. However, the team agreed on the analysis of the
potential of Wind Turbine Generation system at the candidate site from the data acquired through

the survey.

(2) Solar PV system
Since the Wind turbine generation system is excluded from the project component, both sides
agreed that the capacity of the Solar PV system at Vaini shall be approximately 1.0 MWp to aid
the achieveinent of the TERM’s target and to ensure the introduction of renewable energy as much

as possible.

(3) The Tongan side agreed to obtain approval from Mamma Mai, existing solar PV system
(1.3MWp) to connect signal cables o the photovoltaic system and send its generating
conditions to a micro-grid controller of the Project at Popua Power Station controlling energy

flows and quality, and optimizing efficiency of the diesel engine generators.

(4) It would be necessary to integrate load sharing system between Caterpillar and Mak generators
in Popua Power Station to effectively compensate load fluctuation from solar PV system. The
Preparatory Survey team requested the Tongan side to provide necessary information by Sep.
10™ 2012 to analyze the behavior of integrated load sharing system and fo study necessary

equipment and specifications for the system. The Tongan side agreed to do so.
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(5) In addition to the Annex 7, both sides agreed that the following matters are included in the
Undertakings of the GoT side
1) Renewal of Battery system
2) Treatment of Used batteries
3) Concluding the maintenance contract for Micro-Grid system
4) Ensuring the installation site(s) for Solar PV generation system including Micro-grid
controller(s), Batteries, Power conditioners, etc.
5) Implementation of ETA and acquisition of the Environmental permission

(6) Project Title
The Project Title in Application Form submitted by the GoT was “The TERM Development and
Implementation of a Micro-Grid System to the TPL Grid of Tongatapu”.
JICA and the GoT agreed to change the Project Title to “The Project for Introduction of a
Micro-Grid System with Renewable Energy for the Tonga Energy Road Map”.
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Appendix 3

List of Attendants

Tonga Energy Road Map

Mr, ‘Inoke Finau Vala TERM-IU Director

Mr, ‘Akau’ Ola Term-C Advisor

Mi. Ofa Sefana Acting Encrgy Planning Specialist
Mr. Slua Aatu Enwironmental Information Officer
Mr. Moleni Tuuholoaki Acting Director of Meteorology
Ms. Katherine Bakes Operations Officer (World Bank)

Tonga Power Limited

M. John Van Brink Chief Executive

M, Lano Fonua Strategic Inifiatives Manager
Mr.Michael Lani ‘Ahokava Power Generation Manager

Mr. Murray Sheerin Power Station Superintendent
M. Tan Skelton Planning and Design Manager
Mr. Nikolasi Fonua Business Development Engineer

Ministry of Land, Euvirommnent, Climate Change and Natural Resources

Department of Environment and Climate Change

Ms. Mafile’o Masi Acting Deputy Director
Ms. Kate Mcpherson Environment Legislation Policy Officer
Ms. Lesieli Tuivai Ecologist, Environmentalist

Planning & Urban Management Agency

Mr. ‘Atunaisa. M. Fetokai Deputy Physical Planner
Mr. Tevita L. Fotu Urban Planner
LGIS Unit

Mr., Richard Atelea Kautoke Sen. GIS Specialist

Ministrv of Infrastructure

Laboratory, Civil Engincering Department
Mr, Ken Robinson Material Engineer

H?
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Japan International Cooperation Agency

Mr, Hiroshi SUMIYOSHI Team Leader

Mr, Yoshimasa SAKAMOTO Planning Management
Consultants

Mr, Mitsuhisa NISHIKAWA Yachiyo Engineering Co., Ltd.
Mr. Kyoji FUJIL Yachiyo Engineering Co., Ltd.
M. Hidekazu SATO Yachiyo Engineering Co., Ltd.
Mr, Shinya KONDO West Japan Engineering Consultants, Inc.
Mr, Kazunari NOGAMI Yachiyo Engineering Co., Ltd.
Mr. Kenji OHARA Yachiyo Engineering Co., Ltd.
Mr. Shigeki TAKASHIMA Yachiyo Engineering Co., Ltd.
Mz, Masao YAMAKAWA Yachiyo Engineering Co., Ltd.
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THE MINUTES OF MEETINGS

ON

THE MISSION FOR THE PREPARATORY SURVEY

ON

THE PROJECT FOR INTRODUCTION OF A MICRO-GRID SYSTEM WITH
RENEWABLE ENERGY FOR THE TONGA ENERGY ROAD MAP

IN

THE KINGDOM OF TONGA

AGREED UPON BETWEEN

THE GOVENMENT OF THE KINGDOM OF TONGA

AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

(EXPLANATION ON DRAFT FINAL REPORT)

L

Nukw’alofa, 20™ December, 2012

i T A Y

Mr. ‘Inoke Finau Vala
TERM-1U Director

Tonga Energy Road Map Agency
the Kingdom of Tonga

&:&w/\ .

Mr. Hiroo TANAKA

Leader

Preparatory Survey Team

Japan International Cooperation Agency
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The government of The Kingdom of Tonga (hereinafter referred to as “GoT*)and the Japan
International Cooperation Agency (hereinafter referred to as “JICA™) have made several
preliminary discussions in order to identify priority projects in the field of power sector, and agreed
to make preparation for the Project for Introduction of a Micro-Grid System with Renewable
Energy for the Tonga Energy Road Map (hereinafter referred to as “the Project”).

From August to October 2012, JICA dispatched the Survey Team to The Kingdom of Tonga; and
through discussions, field surveys and the result of technical examination in Japan, JICA prepared
the Draft Final Report of the Survey which included the outline design of the Project.

Accordingly, JICA dispatched a mission on the Project (heremafter referred to as “the JICA
Mission”) to The Kingdom of Tonga from 15" December, 2012 to 21 December, 2012 in order to
explan the Draft Final Report and to consult with the officials of concerned authorities in The
Kingdom of Tonga (hereinafter referred to as “the Preparatory Survey™), which was headed by Mr.
Hiroo TANAKA, Deputy Director General and Group Director for Energy and Mining, Industrial
Development and Public Policy Department, JICA.

GoT and the JICA Mission have confirmed the main pomts discussed during its visit described in

Appendix 1,

It should be noted that implementation of the Preparatory Survey does not imply any decision or

commitment by JTCA to extend its grant for the project at this stage.

Appendix 1: Main Points Discussed
Appendix 2: List of Attendants
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Appendix 1

THE MAIN POINTS DISCUSSED

I. CONTENTS OF THE DRAFT FINAT, REPORT

GoT agreed and accepted in principle the contents of the Draft Final Report and the Draft
Technical Specifications of the Survey explained by the Team.

. RESPONSIBLE AND IMPLEMENTING CRGANIZATIONS

1. Responsible Organization
Tonga Energy Road Map Agency (TERM-A)

2. Executing Agency
Tonga Power Limited (The organization chart is shown in Annex 3. as owner of the affected and

new assets.
*TERM Implementation Unit (TERM-IU) will have oversight of the Project.

1. COMPONENTS OF THE PROJECT

The components of this project are as follows;

Components Quantity
1. Micro-grid system at Popua Power Station

o 1.1 Micro-grid control system 1lot
= 1.2 Power storage sysiem Enough capacity supply 500 kW for 30 sec. from SOC 50 %
E 1.3 Station service panel 1 set
=| 2. Micro-grid system at Vaini Project Site
§ 2.1 Micro~grid contro! system Llot
E‘ 2.2 Power storage system Enough capacity supply 500 kW for 30 sec. from SOC 50 %
E 2.3 Photovoltaic system (PV system) 1,000 kWp

2.4 11 kV interconnection switchgear 1 lot

2.5 Station service panel 1 set

3, Optical fiber communication system Approx. 15 km
§ 4, 11 ¥V interconnection switchgear at Popua Power Station 1lot
g 5. Spare parts iset
£
g a. Building for electrical equipment at Popua Power Station Gross floor area: Approx. 100 m’”
% b, Foundation of Photovoltaic Arrays 1ot
3| ¢ Building for electrical equipment at Vaini Project Site Gross floor area: Approx. 190 m’?
1
& H
A-4-25 ~



A-4

IV. JAPAN’S GRANT AID SCHEMIE

GoT reconfirmed the Japan’s Grant Aid Scheme and the necessary measures to be taken by the
Tongan side explained by the JICA Mission as described in Annex 4, 5 and 6. GoT will take the
necessary measures, as described in Amnmex 6, for smooth implementation of the Project as

prerequisites for the Japan’s Grant Aid to be implemented.

V. PROJECT COST

GoT agreed that the cost for the Project should not exceed the amount agreed on Exchange of
Notes (E/N). GoT also agreed that the cost for the Project contains procurement cost of equipment,

transportation cost up to the Project site, installation cost and the Consultant fees.

VL. CONFIDENTIALITY OF THE PROJECT

1. Detailed specifications of the Facilities and Equipment

GoT and the JICA Mission agreed that all the information related to the Project including detailed
drawings and specifications of the facilities and equipment and other technical information shall not
be disclosed to any outside parties (i.e. outside of JICA and the Tongan side) before the conclusion
of all contract(s) for the Project. ‘

2. Confidentiality of the Cost Estimation

The JICA Mission explained the estimated cost of the Project as described in Annex 7. GoT and
the JICA Mission agreed that the estimated cost for the Project should never be duplicated or
disclosed to any outside parties (i.e. outside of JICA and the Tongan side) before tender for the
‘Project. GoT understood that the estimated cost for the Project attached as Annex 7 is not the final
and is subject to change as a result of examination through revision of the Outline Design Study.

VIIL POSSIBILITY OF CHANGE IN SCOPE, SCHEDULE AND COST OF THE PROJECT

The JICA Mission stressed that the scope, the schedule, and the cost for the Project are tentative

and subject to change due to the domestic circumstances in Japan and in Tonga. GoT understood it.

VI OTHER RELEVANT ISSUES

1. Customs and Tax Exemption
Based on the previous Minutes of Meetings signed on 30™ August 2012, the Tongan side agreed
that the Tongan side shall be responsible for the exemption of all customs, tax, levies and duties

incurred in Tonga for implementation of the project.
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2. Undertakings of the GoT side
Based on the previous Minutes of Meetings signed on 30™ August 2012, both sides reconfirmed that the
following matters are included in the Undertakings of the GoT side in addition to the Annex 6.
1) Replacement and proper disposal measure of the Power Storage systems
2) Concluding the maintenance contract for Micro-Grid system with the Japanese manufacturer
of the Project equipment
3) Ensuring the installation site(s) for the Solar PV generation system. including Micro-grid
controller(s), Storage Systems, and Power conditioners, etc,
4) Tmplementation of EIA and acquisition of the Environmental permission by the end of March,
2013.

3. Connecting signal cables from the existing solar PV system

Based on the previous Minutes of Meetings signed on 30® August 2012, the Tongan side
reconfirmed to obtain approval from Maama Mai, existing solar PV system (I.BMWP) to connect
signal cables to the photovoltaic system, in order to send its generating conditions to a micro-grid

controller of the Project at Popua Power Station.

4. Analysis of the potential of Wind Turbine Generation system
The Draft Final Report includes an analysis of the potential of Wind Turbine Generation systemns
at the candidate sites from the data acquired through the survey. The JICA Mission explained the

contents to the Tongan side.

5. Consistency to the Tongan Policy for Renewable Energy

The Cabinet of Tonga dissolved in 2009 a policy goal of “increasing the proportion of renewable
energy to 50% of the entire electricity supply by 2020”. GoT also formulated a Tonga Energy Road
Map 2010-2020 (TERM) as an implementation policy to achieve the policy goal. Both sides agreed

that the Project is one of effective measure to realize the policy.

6. Climate Change
Both sides confirmed the project is expected to contribute to reduction of CO; emission and

mitigation of climate change.

END
Annex 1: Project Site
Annex 2: Vaini PV Site
Annex 3: Organization Chart of TPL
Annex 4: Japan's Grant AID Scheme
Annex 5: Flow Chart of Japan's Grant AID Procedures
Annex 6: Major undertakings to be taken by each Government
Annex 7: Estimated Project Cost
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Annex 1
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Annex 4

JAPAN'S GRANT AID

The Government of Japan (hereinafter referred to as “the GOJ™) is implementing the organizational reforms
to improve the quality of ODA operations, and as a part of this realignment, a new JICA law was entered into
effect on October 1, 2008, Based on this law and the decision of the GOJ, JICA has become ths executing
agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation, etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities, equipment
and services (engineering services and trensportation of the products, ete)) for its economic and social
development in accordance with the relevant laws and regulations of Japan. The Grant Aid is not supplied

through the donation of materials as such.

1. Grant Aid Procedunres

The Japanese Grant Aid is supplied through following procedures:

*Preparatory Survey

- The Survey conducted by JICA
- Appraisal &Approval

-Appraisal by the GOY and JICA, and Approval by the Japanese Cabinet
- Authority for Determiming Implementation

-The Notes exchanged between the GOJ and a recipient country
-Orant Agreement (hereinafter referred to as “the G/A™)

-~Agreement concluded between JICA and a recipient country
-Implementation

-Implementation of the Project on the basis of the (/A

2, Preparatory Survey

(1} Contents of the Survey
The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project

made by the GOT and JICA. The contents of the Survey are as follows:

~ Confirmation of the background, objectives, and benefits of the Project and also imstitutional
capacity of relevant agencies of the resipient country necessary for the implementation of the

Project.
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Evaluation of the appropriateness of the Project to be implemenied under the Grent Aid Scheme

from a technical, financial, social and economic point of view.

Confirmation of items agreed between both parties concerning the basic concept of the Project.

- Preparation of an cutline design of the Project.

Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Outline Design of the Project is confirmed based on the

guidelines of the Japan's Grant Aid scheme.

JCA requests the Government of the recipient country to take whatever measures necessary to achieve its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may
fall outside of the jurisdiction of the organization of the recipient country which actually implements the
Project. Therefore, the implementation of the Project is confirmed by all relevant organizztions of the

recipient country based on the Minutes of Discussions.

(2} Selection of Consultants
For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA selects (a)
firm(s) based on proposals submitted by interested firms.

{3) Result of the Survey
JICA reviews the Report on the results of the Survey and recommends the GOJI to appraise the
implementation of the Project after confirming the appropriateness of the Project.

3. Japan's Grant Aid Scheme

(1) The B/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hersinafter referred 1o as “the
E/N) will be singed between the GOJ and the Government of the recipient country to make a pledge for
assistance, which is followed by the conclusion of the G/A between JICA and the Govermment of the
recipient country to define the necessary articles to implement the Project, such as payment conditions,

responsibilities of the Government of the recipient country, and procurement conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be
recommended by JICA to the recipient country fo continue to work on the Project’s implementation after

the E/N and G/A.
i
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Ammex 4
(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or those of
the recipient country are fo be purchased. When JICA and the Government of the recipient country or its
designated authority deem it necessary, the Grant Aid may be used for the purchase of the products or
services of a third country. However, the prime contractors, namely, constructing and procurement firms,

and the prime consulting firm are limited to "Japanese nationals”.
(4) Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals. Those contracts shall be verified by JICA. This "Verification" is

deemed necessary to fulfill accountability to Japanese taxpayers.

{5) Major vndertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required to undertake such

necessary measures as Annex.

(6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively the
Tacilifies constructed and the equipment purchased under the Grant Aid, to assign staff necessary for this

operation and maintenance and to bear all the expenses other than those covered by the Grant Ald.

(7} "Export and Re-export”

The producis purchased under the Grant Aid should not be exported or re-exported from the recipient

country.

(8) Banking Arrangements {B3/A)

2) The Government of the recipient country or its designated authority should open an account under the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the
Bank™). JICA will execute the Grant Aid by making payments in Japanese yen to cover the obligations
incurred by the Government of the recipient country or its designated authority under the Verified

Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under an
Authorization to Pay {A/P) issued by the Government of the recipient country or its designated

anthority.
(9) Authorization to Pay (A/T)
The Government of the recipient country should bear an advising commission of an Authorization to Pay
ifi

4 /}M
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Annex 4

and payment commissions paid to the Bank.

(10) Social and Environmental Considerations

A recipient country must carefully consider social and environmental impacts by the Project and must
comply with the envirommental regulations of the recipient country and JICA socio-enviranmental

guidelines.

{End)

iv
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Annex 5
. =
Flow Chart of Japan’s Grant Aid Procedures
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Major undertakings to be taken by each Government
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Annex 6

Tterns

To be covered
by Grant Aid

To be covered
by Recipient
Side

to secure [a lot] /[lots] of land necessary for the implementation of the Project and to
clear the [site}/[sites];

]

To construct the Tollowing Facilities

1) The building

2) The gates and fences in and around the site

3) The parking lot

4) The road within the site

5) The road outside the site

To provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities necessary for the implementation of the Project outside the
[site]/[sites]

1)Electricity

a. The distributing power line to the site

b. The drop wiring and internal wiring within the site

c. The main circuit breaker and transformer

2) Water Supply

a. The city water distribution main to the site

b. The supply system within the site {receiving and elevated tanks)

3) Drainage

a. The city drainage main (for sform sewer and others to the site)

b, The drainage system (for toilet sewer, common waste, storm drainage and others)
within the site

4) Gas Supply

a, The city gas main to the site

b. The gas supply system within the site

5) Telephone Systemn

a. The telephone trunk line to the main distribution frame/panel (MDF) of the
building

b. The MDF and the extension after the frame/panel

¢) Furniture and Equipment

a. General furniture

b. Project equipment

To ensure prompt unloading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of fhe
products

1) Marine (Air} transportation of the Products from Japan
to the recipient country

2) Tax exemption and custom clearance of the Products
at the port of disembarkation

3) Internal transportation from the port of disembarkation
to the project site

To ensure that customs duties, internal taxes and other fiscal levies which may be
imposed i the recipient country with respect to the purchase of the products and the
services [ be exempted] / [be borne by the Authority without using the Grant]

To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry
into the recipient country and stay therein for the performence of their work

To ensure that [the Facilities and the products)/[the Facilities)/ [the products] be
maintained and used properly and effectively for the implementation of the Project

To bear the following commissions paid to the Japanese bank for banking services based
upon the B/A

1) Advising commission of A/P

2} Payment commission

To give due environmental and social consideration in the implementation of the Project.

To bear all the above expenses, other than those covered by the Grant, necessary for the
implementation of the Project

¢ | a9

#] B/A : Banking Amrangement, A/ : Authorization to pay)  #2 If the environmental screening category is C, Ne. 10 is unnecessary
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Annex 7

The cost of the Project will be approximately JP¥ 1,642.4million in total. The content of
the project cost are shown separately for the Japanese borne portion and the Tongan side

borne portion in accordance with the conditions in item 3. (3) below.

This cost estimate is provisional and subject to change as a result of examination by the

Government of Japan for the approval of the Grant.

1. Cost to be borne by the Japanese side:

Approximate Total cost for Japanese Portion

Approximate Cost
Cost Items (million JPY)
Equipment Procurement, Installation and Trainings JP¥ 1,515.5million
Construction(include in the above) (JP¥192,2million)
Detailed Design & Consultant’s Supervision JP¥ 70 2million
Total JP¥ 1,585.7million

2. Cost to be borne by the Tongan side: US$ 696,000 (=approximately JP¥ 56.7 million)

Cost Items

US$ (=IPY)

(I Payment of bank commission based on banking
= Commission of an Authorization to Pay (A/P)
* Payment commission

US$20,000- JP¥1.,600,000-

(@ Clearance of trees, and exterior wall and gate work for
the PV system site in Vaini area

US$46,000- TP¥4,000,000-

(3 Work to increase the size of the distribution wire of
11kV and connection work in Vaini area

US$40,000- JP¥3,500,000-

@ Expansion work for 11kV switch board room at the
Popua Power Station:

US§52,000- JP¥4,500,000-

(& Installation work for Grid-connected switch gear for
11kV system:

US$100,000- JP¥3,000,000-

& Remodeling work for the existing power generating
Tacilities at the Popua Power Station
(Including I.oad Sharing of Generator 7 with other
generators for maintaining fuel efficiency: UD$70,000)

USS590,000- JP¥7.,200,000-

(7D Land lease/rental at Vaini site for First year
(=TOP600,000+TOP 10,000/year)

US$348,000- | JTP¥27,900,000-

Approximate Total cost

US$696,000- |  TP¥56,700,000-
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3. Conditions for estimation
(1) Time of estimation: December, 2012
(2) Foreign exchange rates:
1USD = JP¥80.40 (TTS mean value from April 2012 to September 2012)
[TOP = JP¥45.80 (TTS mean value from April 2012 to September 2012)
(3) Others:
The above estimation was carried out in accordance with relevant rules and the

guideline of the Japanese Grant Aid.
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List of Attendants
Tonga Energy Read Map
Mr. ‘Tnoke Finau Vala TERM-IU Director
Mr. Sitiveni Finau Communication Officer
Tonga Power Limited
Mr. John Van Brink Chief Executive
Mr. Michael Lani ‘Ahokava Power Generation Manager
Mr. Nikolasi Fonua Business Development Engineer

Japan International Cooperation Agency

Mr. Hiroo TANAKA Team Leader
Mr. Yoshimasa SAKAMOTO Planning Management
Consultants
Mr. Mitsuhisa NISHIKAWA Yachiyo Engineering Co., Ltd.
Mr. Kazunari NOGAMI Yachiyo Engineering Co., Ltd.
Mr. Shozo KURASHIMA Yachiyo Engineering Co., Ltd.
i
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PG 2o0f3
TONGA POWER LTD : POPUA POWERSTATION
SWITCHGEAR ARRANGEMENT PROPOSAL FOR JICA SOLAR PV PROJECT
G6 G5 G4 G3 G2 G1 G6 G5 G4 G3 G2 G1
—‘7 —‘7 —‘7 iy —‘7 —‘7 —‘7 —‘7 il —‘7 T
|
/M/ PROPOSED SWITCHGEAR
F2 F1 ARRANGEMENT 2 F1
LOCAL SUPPLY NOT SHOWN
EXISTING SWITCHGEAR ARRANGEMENT Fr————— = -
LOCAL SUPPLY NOT SHOWN

'
I | JICA SUPPLIED H
| 1 swicHeEar '
CAT BUILDING H B '
- _— - ——— = — — — — — — — — — i X1 H
TEPB BUILDING | !

'
—_—— e !
TEPB BUILDING H |
H '
H '
H '
! i
ic2 IC1 : i

Ic2
VAINI FEEDER NUK1 FEEDER NUK2 FEEDER
G7
NUK2 FEEDER NUKLFEEDER  VAINI FEEDER
MAAMA MAI
SOLAR e
MAAMA MAI
TONGA POWER LTD : POPUA POWERSTATION PG 10f3

SWITCHGEAR ARRANGEMENT PROPOSAL FOR JICA SOLAR PV PROJECT

CAT BUILDING TEPB BUILDING

SERVICE / EARTHING :‘[ L
>
STORE
WORKSHOP ROOM

™

=

g

H

8

g

£
semvce e AL

Jica

POWER
CONDITIONING UNIT

« SWITCHGEAR SUPPLIED BY JICA.
« CABLE FROM B1TO POWER CONDITIONING UNIT SUPPLIED BY JICA

SWITCHGEAR INSTALLED BY TONGA POWER LTD AND COMMISSIONED BY JICA.
CABLE F1-X1 AND IC1-X2 SUPPLIED AND INSTALLED BY TONGA POWER LTD.

CONTROL

11 KV SWITCHBOARD - REQUEST FROM TONGA POWER LTD:

11KV 3 PHASE 1200A SINGLE BUSBAR TOTALLY ENCLOSED INDOOR METALCLAD SWITCHBOARD
AND COMPLY WITH IEC 62271-100.

« AMINIMUM 3 SECOND SHORT CIRCUIT WITHSTAND CURRENT OF 16KA IS REQUIRED.

« INCOMER CIRCUIT BREAKERS X1, X2 AND POWER CONDITIONING UNIT CIRCUIT BREAKER 81 TO
HAVE THE SAME RATING FOR EASE OF INTERCHANGEABILITY. RATING TO BE 6304,

« CIRCUIT BREAKERS ARE PREFERABLY VACUUM AND WITHDRAWABLE

« PROTECTION RELAYS TO BE PROVIDED BY SCHWEITZER ENGINEERING LAB (SEL) - FOR
STANDARDIZING EQUIPMENT AT THE POWERSTATION.

WORKSHOP

67
ANCILLARY

KEY:
[ OVERHEAD CABLE TRAY

UNDERGROUND CABLE TRENCH
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Vaini

PCS and Batteries Building at Popua Power Station

ing in

Drawings

Connection of Communication Cable to the Existing Photovoltaic System

Floor and Section Plan of Buildings

Single Line Diagram
Control System Diagram
PCS and Batteries Build

E-01
E-02
E-03

A-01

A-02
A-03

PG3o0f3

TONGA POWER LTD : POPUA POWERSTATION

SWITCHGEAR ARRANGEMENT PROPOSAL FOR JICA SOLAR PV PROJECT

G6 G5 G4 G3 G2 Gl
BUSTIE
F2 F1
FUTURE FOR TONGA POWER LTD
TO ENSURE SECURITY OF POWER SUPPLY [ e e e e e — — — —
LOCAL SUPPLY NOT SHOWN CAT BUILDING R et

JICA SUPPLIED

SWITCHGEAR

X BUSTIE
L

AT

X2' -

T
T

A O S

NUK1 VAINI FUTURE

eEbER FeEoER FEEDER  FecoEms =

POWER
CONDITIONING UNIT

ic2 71»/ ic1 71»/

FUTURE

FUTURE FUTURE
(HEAT RECOVERY) (BIOMASS)

(NEW GB)

MAAMA MAI SOLAR
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MC Vaini | Pouwer Station MG Just Concept A-5
} HUB It shall be modified with further study and discussion.
LAY I L GRID CONTROLLER
|
(=] [e] (o]
cru [SEL5S l olelele
ol<lel< | Rl = o
|
T/D | T/D
ANALOG SIGNAL TO PCS FOR BATTERIES | ANALOG SIGNAL TO LOAD SHARING DEG
1L I /D
DIGITAL SIGNAL TO PCS FOR BATTERIES | DIGITAL SIGNAL TO LOAD SHARING DEG
OPERATING CONSOUL
1D I /D
E ANALOG SIGNAL TO PCS FOR PV : 4|Z7 ANALOG SIGNAL TO BASE LOAD DEG
/D | 0
IZ DIGITAL SIGNAL TO PCS FOR PV | 4‘27 DIGITAL SIGNAL TO BASE LOAD DEG
PCS AND BATTERY ROOM BUILDING | BATTERY ROOM BUILDING
______________________________ |
MASTER PLC MASTER PLC
for CATs for Mak
oru [SIS9)2 < oru |2I2I5]2
o|<|ol< E < <
CAT No.1 CAT No.2 CAT No.3 CAT No.4 CAT No.5 CAT No.6 Mak No.7
F olololo 3 o|ololo 3 ololo 3 olo]olo 3 olo]olo 3 olo]o|o 3 o|ololo
ceu 12121212 ceu [212[819 FSNEN FRSNSN cru 12121E12 ceu 12121212 HESENE
ol<|o|<| ol<|o]<| <|o|<«| ol<|o|<| ol<|o]<| <|o|<| H o<|o]<|

LOAD SHARE LINE
DAISY: DEGITAL AGCESSIBLE INFORMATION SYSTEM
- LonWorks Network — WooD.

EXISTING OPERATION ROOM OF DEG e

NEW SWITCH ROOM

E-02 Control System Diagram

2amn

X X
) ) | 11k . | e = Bl
ma I 771 T T
“ o < e
E B 5| E 3 3 2 E
=l 2 Z 2 4 =2 2 3
9 <) ol . o 0o e
= = A A 2 2 3 &
8 il =1 58 < 2
2 E Bl O I
2 2 a 2 =
. ¥ A
5
11kV
a00v ;

x
L, : : : oov

250kW
oo
— EXISTING EQUIPMENT

PROCURED AND INSTALLED BY THE JAPANESE SIDE

PROCURED BY THE JAPANESE SIDE AND
INSTALLED BY THE TONGAN SIDE

PROCURED AND INSTALLED BY THE TONGANSIDE

Power Station | Vaini E-01
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SOUTH ELEVATION

A-5

EAST ELEVATION

Storage Baftifery

‘ 3,500 2,400
)

16,000

SECTION A-A

®

PCS & BATTERIES BUILDING at Project Site in VAINI

| K= IR

EAST ELEVATION

NORTH ELEVATION

’J‘ 3,5001,950

13,000

SECTION B-B

PCS & BATTERIES BUILDING at POPUA Power Station

11/034kv.
1500kVA

A-01 FLIOOR AND SECTION PLAN OF BUILDINGS

X
J. P P P P P P P P
X X X X X X X X
b11 b21 b31 ba b11 b21 b31 ba1
1101 FoiZ:3 i szan X 11 X s X i3 X e X

PV Modules, ,

YA
ya—
g

175kWp 175kWp 175kWp 175kWp

Lfrmosses/f
175kWp 175kWp 175kWp 175kWp
E-03 Connection of Signal Cable to the existing Photovoltaic System
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PCS & BATTERIES BUIDING at POPUA Power Station

A-03 PCS & BATTERIES BUILDING AT POPUA POWER STATION
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PCS & BATTERIES BUILDING at Project Site in VAINI

A-02 PCS & BATTERIES BUILDING IN VAINI
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