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Memorandum
between
Palau Public Utilities Corporation
and
JICA Project Team
for
The Project for Study on Upgrading and Maintenance
Improvement
of
National Power Grid
in
The Republic of Palau

The JICA Project Team (hereinafter referred to as “the Team”) consists of
Yachiyo Engineering Co., Ltd. Tokyo, Japan (hereinafter referred to as “YEC”)
and the Kansai Electric Power Co., INC. Osaka, Japan (hereinafter referred to
as “KEPCQO”) visited the Republic of Palau (hereinafter referred to as “Palau’)
from 9% July to 9™ August, 2017 for the Project for Study on Upgrading and
Maintenance Improvement of National Power Grid in the Republic of
Palau (hereinafter referred to as “the Project”).

During its stay in Palau, the Team had a series of discussions and exchanged
mutual opinions with Palau Public Utilities Corporation (hereinafter referred to
as “PPUC”) and other concerned authorities of the Government of Palau
(hereinafter referred to as “the Palau side”) through the explanation of the
Inception Report of the Project, conducting the site survey and the collecting
necessary data and information for the successful implementation of the Project.

As the result of the discussions, both sides recognized the matters referred to
in the document attached hereto.

Koror, 20th July 2017

_ .
1Y 5& %)ﬁ é)SSMK _ e JI5
Mr. Mitsuhisa Nishikawa M. Kjbne'J. Isechal P.E.
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Team Leader Chief Executive Officer / General Manager
JICA Project Team, Palau Public Utilities Corporation (PPUC)
Yachiyo Engineering Co., Ltd. (YEC) The Republic of Palau
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ATTACHMENT

1 Explanation of the Inception Report

The Team distributed the Inception report to the Palau side, and explained its contents

using the Power Point slides (Appendix-1). Main contents of explanations are as follows:

(1) Summary of the Project including Study principles, Schedules, Study team members,
etc.

(2) Approach, method and necessary data & information of the Power demand forecast
and evaluation.

(3) Basic policy of Technical transfer

(4) Introduction of prevention measures for the tree contact of Power transmission and
distribution lines.

(5) Evaluation method of the Renewable energy introduction.

2 Submission of Questionnaire
The Team submitted and distributed the Questionnaire to the Palau side. Each expert will
explain the contents of the Questionnaire to counterpart and agree the date of responses
from the Palau side to the Team.

3 Counterpart personnel of the Project
(1) PPUC agreed to assign the full time counterpart personnel to the Team as listed in the
Appendix-2.
(2) In addition to the above, the Team requested PPUC to assign young engineers to the
counterparts in order to transfer technology acquired through the Project for the next
generation.

4 Relevant authorities and offices visited and data & information collected
The Team visited relevant authorities and offices with PPUC counterparts, and collected
necessary data and information for the Project up to 19 July 2017 which is listed in
Appendix-3.

5 Field Survey Schedule
The Team explained the total field survey schedule to PPUC, which is shown on the
Inception report, and PPUC agreed this schedule. The planned schedules of the Team to
Palau in year 2017 are as follows:
(1) The planned 2™ field survey schedule is from 17" Sep. to 27" Oct. 2017.
(2) The planned 3™ field survey schedule is from 19 Nov. to 16 Dec. 2017.

Appendix List

Appendix 1: Presentation of Inception Workshop

Appendix 2: Counterpart List

Appendix 3: List of Authorities/Offices visited and Data/Information collected
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Appendix 3: List of Authorities/Offices visited and Data/Information collected

No. Name of Data/Information Authoﬁ!:i(?s/Ofﬁces Preparer Date
- visited
. Palau Energy
1|Palau Energy Policy 2010 Administration Palau Energy Office 201771/ 13]
_ . . Palau Energy I
2|Palau Energy Roadmap — Draft for discussion Administration IRENA 2017/7/13
PALAU INTERNATIONAL AIRPORT GRID PPUC Renewable
3IQONNEGTED SOLAR SYSTEM Energy Division __ |/ 0C 2017/1/13
PPUC Project
Palau Intended Nationally Determined Planning &
4 Contribution November 2015 Implementation PPUC 2017/1/14
Dep.ion
5|KB YEARLY LOAD GRAPH FOR 2016 PPUC Power  [PPUC Power 2017/1/17
Generation Division |Generation Division
6|KB YEARLY LOAD GRAPH FOR 2017 PPUC Power  [PPUC Power 2017/1/17
Generation Division |Generation Division
PPUC Power PPUC Power
7|PGD GROSS GENERATION Generation Division |Generation Division 2017/7/17
8 TEST REPORT FOR PPUC Renewable |PPUC Accounting & 2017/1/17
ON-LOAD TAP-CHANGING TRANSFORMER_ |Energy Division Finance
Electric Power Operation (EPO) .
9| Generation, transmission, and Distribution PPUG Re.n'e\{vable P.P UC Accounting & 2017/1/17
Cost. Energy Division Finance
10|PPUC EPO History—Fuel cost and KwH Sold |- —C Renewable  [PPUC Accounting & | 5414 /7,19
Energy Division Finance
11|EXISTING ONE LINE DIAGRAM AUG 16, 2016 |FF UC Power  |PPUC Power 2017/1/1g|
Generation Division {Generation Division
12|PPUC TECHNICAL DATA PPUC Power =~ |PPUC Power zo17/7/1a|
Generation Division |Generation Division
PPUC Power PPUC Power
13[FINAL REPORT ISSYSTEMS Generation Division |Generation Division | 201777/ 'Bl
14|Power Generation Table of Organization PPUC P.ower. . PPUC P.ower. L. 2017/1/1 8I
Generation Division | Generation Division
15|A SUMMARY OGTOBER 2015 - SEPT 2016 [ UC Power  [PPUC Power 2017/7/1s|
Generation Division |Generation Division
_ PPUC Power |PPUC Power I
16|A SUMMARY OCTOBER 2016 — SEPT 2017 Generation Division | Generation Division 2017/7/18
. PPUC Power PPUC Power
17|OKAY final PDD report 2017 sen hearing Generation Division | Generation Division 2017/1/ 18|
PPUC Power PPUC Power
18|PDD ORG CHART Generation Division |Generation Division 201 7/7/18|
19|SUMMARY OCT 2013 TO SEPT 2014 PPUC Power  |PPUC Power 2017/7/1s|
Generation Division |Generation Division
_ PPUC Power PPUC Power
20| SUMMARY OCT 2014 - SEPT 2015 Generation Division |Generation Division 201 7/7/18|
21| TREE MANAGEMENT PLAN PPUC Power  |PPUC Power 2017/7/18|
Generation Division |Generation Division
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Appendix 3: List of Authorities/Offices visited and Data/Information collected
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No. Name of Data/Information Amho’:?;::(?fﬁces Preparer Date
EQPB Regulations: T
CHAPTER 2401-01 EARTHMOVING
REGULATIONS
CHAPTER 2401-11 MARINE AND FRESH
WATER QUALITY REGULATIONS
CHAPTER 2401-13 TOILET FACILITIES AND
WASTEWATER DISPOSAL SYSTEMS
REQUIREMENTS .
CHAPTER 2401-31 SOLID WASTE |rc-Projact
22IMANAGEMENT REGULATIONS Im Iemfntation EQPB 2017/7/19}
CHAPTER 2401-33 PESTICIDE Dep rtment
REGULATIONS pa
CHAPTER 2401-51 PUBLIC WATER SUPPLY
SYSTEM REGULATIONS
CHAPTER 2401-61 ENVIRONMENTAL
IMPACT STATEMENT REGULATIONS
CHAPTER 2401-71 AIR POLLUTION
CONTROL REGULATIONS
CHAPTER 2401-81 OZONE LAYER
JPPUC—Project
23|EQPB Permit Process rev 08-03 Planingand g qpg 2017/1/19)
Implementation
Department
PPUC-Project
24|Lab Testing w fees ﬂi?::g and  |eor 2017/1/19]
Department
PPUC-Project
25|General Application Modified Dec2015 ﬂi’;::“fnzgm EQPB 201 7/7/197
Department
PPUGC-Project
26]|Earthmoving Application Modified Dec2015 :::1 :T::gnat;fion EQPB 2017/7/19)
Department
27|Org Chart RED PPUG Renewsble  |PPUG Renewable 2017/1/19)
Energy Division Energy Division
28|Economic Review Fiscal Year 2015 Ministry of Finance :.:;g.!r?t:::;r:ment of 2017/1/ 19I
29|Palau Climate Change Policy 2015 Ministry of Finance |Government of Palau| 2017/7/19
30|Pogu|ation Projection to 2030 Ministry of Finance |Ministry of Finance 2017/1/19
31]GDP and Tourism Numbers Projection to 2030 |Ministry of Finance |Ministry of Finance 2017/7/19
32|Palau's Public Projects Ministry of Finance |Ministry of Finance 2017/7/ 19|
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ATTACHMENT

1 Explanatior'l of the planned activities during 2% field survey.
The Team distributed the explanation sheets to the Palauan side, and explained their
contents. Main contents of explanations are as follows:

(1) Power Demand forecast (Explain to and discuss with PPUC counterparts)
1) Main preconditions for model building
2)Results of PPUC Power Demand
3)Results of State Power Demand
4) Comparison of Power Demands
5)Schedule of Power Demand Evaluation

(2) Power Flow Analysis (Explain to and discuss with PPUC counterparts)
1) Power Flow Analysis under the present conditions (year 2016-2017)
2) Collection of data necessary for Power Flow Analysis (continued)
3) Building of main preconditions for Power Flow Analysis
4) Stability analysis under the present conditions (Preliminary)

(3) Power Transmission and Distribution (T/D) System

1) Conducting detailed site survey with PPUC counterparts and Grasping the present
situations

2) Collecting Transmission and Distribution drawings & specifications

3) Confirmation of present operation & maintenance system of PPUC

4) Preparation of alternatives for Pre-F/S Projects (Preliminaries)

5) Explain to and discuss with PPUC counterparts regarding Pre-F/S Projects

6) Meeting with IS Systems Pty Limited (Austria Electric Engineering Company) for
the causes of power outage of Nekken transmission lines, in case they come to Palau
by PPUC request. If they did not come to Palau, the Team would contact them by
e-mail as necessary.

(4) Substation system

1) Confirmation of present operation & maintenance system of PPUC(continued)

2) Conducting detailed site survey with PPUC counterparts and Grasping the present
situations of substations (Continued)

3) Collection of specifications & drawings of substation’s equipment and systems
(continued). -

4) Preparation of alternatives for Pre-F/S Projects (Preliminaries)

5) Explain to and discuss with PPUC counterparts regarding Pre-F/S Projects

(5) Economic and Financial Analysis
1) Collection of basic data with PPUC counterparts for Economic & financial analysis
2) Building of main preconditions for Economic analysis, and explain to PPUC
counterparts about economic valuation criteria and models.

(6) Environment and Social Consideration
1) Collection of data and information necessary for Environment and Social
consideration and SEA (Strategic Environment Assessment) (continued)
2) Confirmation of Pre-F/S Project sites for T/D and Substation
3) Conducting 1st stakeholder meeting, as EQPB (Environment Quality Protection
Board) accepted during 1* field survey.

br : ASEY.
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2 Technology transfer commenced.
The Team has conducted the lecture for “the Evaluation of Renewable Energy
Integration capacity” 25" to 26" September, 2017 and “Smart Meter System” 27
September, 2017 at PPUC meeting room at Malakal Power Plant.

(1) Lecture of “the Evaluation of Renewable Energy Integration capacity”
Two(2) days Lecture were conducted with view point that the System stabilization
measures when introducing renewable energy in large quantities mainly comprise the
following three items:
1) Evaluation methodology of Renewable Energy Integration Capacity.
2) Reduction of the renewable energy fluctuation rate with batteries
3) Curtailment of renewable energy output
Since the Study targets the transmission and distribution system, feasibility will be
assessed concerning 2) and 3). Concerning 3), it is common to control renewable
energy output through control of the power conditioners (PCS) composing PV systems.
(2) Lecture of “Smart Meter System”
This Lecture was conducted with view point that Introduction of Current situation of
Smart Meter System in KANSAI After this lecture, the team and students had
discussion about installation possibility of Smart Meter in Palau.
(3) Occasional students of the Lecture were persons from Energy Administration and the
young technicians from PPUC. Total numbers of attendance were around 10 persons.

3  Target of introduction of renewable energy capacity against total generating
capacity by year 2025

(1) The Team confirmed that Palau’s NDC put the nation on a trajectory to generating
45% of its energy from renewable sources by 2025.

(2) PPUC strongly hope that one (1) SMW diesel generator out of three (3) SMW diesel
generators which are operating at present, replace to renewable energy (RE) source.

(3) The Team will make the following study and show the results in the Master Plan
report.

1) Influences and issues in the case that the 45% power demand covered by renewable
resources, including compositions of auxiliaries, rough cost estimation and O & M
cost.

2) A proposal that most reasonable compositions (ratio of renewable energy against
total generation. capacity), with viewpoints of equipment, O & M cost, cost
estimation, etc.

(4) The Team submitted and explained to PPUC an attached report (Appendix-1) of
“Influence and Issues Brought by High Penetration of PV or Wind” and PPUC side
basically understood it.

(5) Energy Administration shows the Team the expected locations (candidate sites) for
the high penetration of PV system as preliminary (not fix yet) as Appendix-2.

4  Meeting with IS Systems Pty Limited (Austria Electric Engineering Company)
For the causes of power outage of Nekken transmission lines, the Team requested to
arrange a meeting with IS systems. However, the contract between IS systems and
PPUC was completed, and IS system has no idea to visit Palau in near future.
Therefore, the Team will contact IS system by e-mail if the Team find questions in
their final report.

Akl
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candidate projects were discussed.

(1) Expanding 34.5kV transmission lines from Kokusai S/S~Melekeok~ Airai or New
Koror S/S~Malakal S/S. (Airai or New Koror S/S should be constructed by year
2023)

This Project plans to improve power supply reliability by double circuits between
Malakal~Melekeok~ Aimeliik ~Malakal.

(2) Re-location of Nekken 34.5kV transmission and 13.8kV distribution lines which are
presently installed far from Compact road and difficult to accesses for maintenance,
to alongside of Compact road (target year; as early as possible).

(3) Rehabilitation of Malakal S/S and Aimeliik S/S by year 2030.

(4) Rehabilitation of small substations, specially switching system, metering system,
communication system as necessary.(At least, the key lock system shall immediately
be installed)

6 Next field survey
The Team will visit Palau from 18" November to 17" December, 2017 as third field

survey. (See Appendix — 3)

Appendix List
Appendix 1: Influence and Issues Brought by High Penetration of PV or Wind

Appendix 2: Expected PV installation Location

Appendix 3: Dispatching schedule of the team members (preliminary)

Appendix4: Preliminary Location Map of Transmission lines, Distribution lines and
Substations (After year 2030)
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