Environmental and social considerations
Presentation material for the JCC 13+ April, 2018)

Outline of the Strategic Environmental Assessment (SEA)

(1) Outline and objective of the SEA
(2) Major targets of the SEA
(3) Major tasks to be executed in the SEA

Report of the result of the SEA
1. Project outline, scoping and evaluation of alternatives
(1) Roadmap for renewable energy introduction
(2) Transmission and distribution network /substation facilities

2. Proposed mitigation measures
against environmental and social negative impacts

3. Proposed monitoring structure
4. Comments and opinions from stakeholders (as of 11" April)
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Wind Wind
PV Panel Turbine Battery PV Panel Turbine Battery
Aijr pollution B- B- B- D D D

m Soil pollution B- B- B- D D D

2 Wwater poliution C- C C D D D

§ Nolse and vibration B- . B oo B ..b B- C-

% Flora and fauna A- - OB B- C- C- C-

g Preserved area C- C- C- C C- C-
Biodiversity C C- C C- C- C-
Land acquisition/
inveluntary A- B- B- D D D
resettlerneént

'né; L’::fé‘lf‘%’;ﬁs onlocal C- C- C- Positive Positive Positive

" Human health C A :
hazard B- B- B- ¢ ¢ o ¢
Risk of accident B- B- B- C- B- C-

A-: Significant negative impact is expected.  B-: Negative impact is expected.
C-: Extent of negative impact is unknown.  D: No impact is expected. 9

:Negative’
Fimpact on
Horaand
fauna’

_re'qunred

Negatlve impact on flora
and fauna; negativeimpact
due to construction of
access road of wind turblne
and new transmtssion hne,
noise during operatton

te. Accident risk dursng Wmd

turbme rnaintenan e

4

Considering the negative impacts derived from the installation wind turbines, the first
and third cases are relatively advantageous from the environmental and social viewpoi%'g:.
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Linkage by siibmarine Constructionofa ™
network that half- . cable (Malakal power network that circles.
rounds the southern plant - Almehk power Babeldaob Island

- part of Babeldaob statlro'n)

R

5:.5011 pollutlon.:‘

g Waterpollution. = - "G
3. .Noise andvibration-..-" "Be 0
] Floraandfaina "~ . B- . .

& Preservedarea’ © G

Biodwersnty

s [e_oos_ s g
n

Inﬁuence onr ca[ Positive '-POSiti\'.ré-. :.:P:‘psit'ive'.i'-
-~ economy. , RN O :
7 Human health i PR
hazard L Brov, B S
Risk of accident B- B ¢
A-: Significant negative impact is expected.  B-: Negative impact is expected.
C-t Extent of negative impact is unknown.  D: No impact is expected. 14
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Target of the evaluation is the examination of the new construction of Koror substation

which is urgently needed by 2020.

Rehabilitation of Ajrai
substation (same location)
Historic site i3 adjacent to
the slope to be constructed
at the site. Protected areas
are not adjacent.

No dwellings and. buildings
in the target area;.

not expected,

++

involuntary resett]ement ls

Renewai of Airai substation
(different !o_;at:on)

Necessary to find the location
that do not affect the historic
sites in Airai.

Sirice the site is uncertain, it is

necessary to-acquire asite that

does not require as much as
‘possible involuntary
resettlement;

O
Néw construction of
Korer substation
No histori¢ sites and
protected areas are

around the site:

No dwelhngs and:

‘buildings in. the targét

site; involuntary
resettlement is not
expected.” '

i

Compared to the second case where the site is not fixed, the first and third plans
are evaluated relatively high because the location has aiready been identified and
the uncertain factors are also limited.

17

_50|I pollutlon o
‘N ISE and vnbrataon

at constructlon site (e. g soundproof sheet, ety

Flora and fauna B
-_Preserved area i

Blodwersu;y

lnvolunta' resettlernent and __:j-

. Carefu! consnderatlcm on the location of develapment site’::
and basic designs to avondlmmgate enwronmental and soctal

+ impacts as far as passible :

7= Examination of optimal plan constderlng opinion of

‘ stakeholders to minimize enwronmental and socnai lmpacts
that cannot be ayoided” BRSO

- Recovery of natural enwronment by backfill[ng, s
afforestation, etc. - R Pl

Human health hazard

Risk of accident

; .rammgfor accndent (e(g evacuation,

= careful consideration on health conditzon of workers at
constructson sn:e

reparation and

firefighting, etc.)

18
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OF MASTER PLAN

April 2018
By Yoshiyuki Choso (JICA Study Team)

Money for Master Plan (1)

» US$112.9 million Investment for PV Generation
- US$35.3 million for Transmission and Sub Station
- Total US$ 148.2 million
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25000000
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15000000
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sle Generation Cost by PV

Uncertain Generation Cost by DEG
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Investment Return for Master Plan
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Cinancing

b

LIS30. 3dkwh, Debt Ratio 60%, Interest 3.0%

25‘000'000 et nm i s s
Uss 15’000’000 [ EET— U S PV U S U

10,000,000 e

5,000,000

g 4 . BB 8w
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Year

Financing Plan (3)
US30.30kwh, Debt Ratio 30%, Interest 3.0%

30,000,000

25,000,000

20,000,000

Us$ 15,000,000
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Year




HIPPs enter in PV (1)

RE Development will be shared between PPUC and IPP.
- |PP will wholesale PV power to PPUC

If IPPs enter in PV (2)

- Wholesale price will be over $0.44/kWh if Target Return

for investment is 10%.
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Power Price by IPP(5/kWh}
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THE PROJECT FOR
STUDY ON UPGRADING AND MAINTENANCE
IMPROVEMENT OF NATIONAL POWER GRID
IN THE REPUBLIC OF PALAU

JOINT COORDINATION COMMITTEE (JCC)

TARGET OF PRE-FEASIBILITY STUDY

APRIL 13TH 2018
JICA STUDY TEAM

Contents

Methodology to select the target project (Step)
Nomination of components for projects

Set up Criteria for Evaluation ;
Evaluation for Prioritization-Project No.1
Evaluation for Prioritization-Project No.2
Evaluation for Prioritization-Project No.3
Evaluation for Prioritization-Project No.4

O NG A LD

Selection of target project for Pre-feasibility study
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5. Evaluation for Prioritization-Project No.2

Project No.: 2
Targel Year: 2020 Tectrasd
Prajasl: Comsliuclion of Koror ion and 34 5¢V T) tesion Ling an
Gomponant: 84.5/13.8kV 1 bank 10MVA / .
Conslruction of 13.8kV distribuion line (1 foedar) I ‘ T
Conslructian of 34.5¢V Tranamission Line {Malakei - Nparaard 1) Becnd gt Ty BecaizERiy

Expansion of 34.5kV auigoing bay sl Mabkel Subslation
Expansion of 34.54V {eedera al Ngaraard 1 Substation
Mein Cbjeclive: Improveman of Power Supply Rellablity
Remarks: Recommanded 1o consider spece for the second bank al Koror subslalion in ordar to improve the powar supply reliabilily
and io salisty N-1 criterion B e i wpc Uty
Cost reldled 10 RE madmap ia nol included in the estimation

. o . . © | Weighlof | Evaluation
No. Crilsia Conlsibuting Factor Epecific inflormalion Soore Crlteria, Saose
HTechnical N-1 cfiteron By salisfying N-1 orilanion, power supply fram eflher Matakat or Aimelik powar B, 25%) 1.25

plant shalt be avaitable b caze of faull on the 34.5KV lransmigsion lne.

2jEconomic Efficiency Cosi [t pact to the Peofitatslity cant expect to becoma high efer complalion of the 5] 20%] 1.00
ntoiesl evan though the Profilabiity at the iniisl slage mighl be limkad because
of high intial construalion cost.

3|Urgenay Pawar supply refiabilly Power supply retablity for the foad santer {Hotor and Airai) shal be improved by 4 26% 1.00]
szlefying M-1 csiterlon and re-configuration of 13.8kV network,

4|Enviranments! impact Emviconmenial protaction Environmental impact should be minintzed by cheosing adequate Kioatoin of 3 15%) LK
substation faciflies.

SfSaoial Impact Land acquisition and lvoluntary  inveluntary resed couid be By by line route and 4 16%) 0.6
resaitiomen kecaloin of subslation fanities.

Tolal 21 100%,| 4.30
{RemarkjEvaluation Scare: Lowi<Averaged<Highs

6. Evaluation for Prioritization-Project No.3

Projpct No.: 3
Torgel Year: 2026 Scom Tarhriad
Projpat: improvement of the existing Subslalion facitiies s
Component: Repixsament of the existing Subslation equipmant (Ametik substation) *
Rapk t of fha axisling Subslalon equipmant {Asmeliik-# substalion)
Replacoment of he axisling Substalin equipmant {Aimelik-2 substation) Seddinea Eonavk Blamay
Repkacamant of the existing P i [l g
Mein Objestive: G for pged squipment
Remarks: Litelime of those mentoned existing equipmen will moel 40-yeas-oid by 2028
Emimmerd npact Uneney
| - Welghiof | Evahugtion
oy < . DWing I : el iRl ST Seore” 1 Gtileita. . Sdore
1| ¥achnical Lifetime Lifelime of the substation faoillies shall bo resed by simple replacement work of EN 28% 078
substatoin eguipament.
2|Esonomic Efficlancy Cos{ impact to the Prolitability righl be tmited al ihe iniial stage baGausa of high 3 20%; .60
inilial construotion cost
Bjihgency Lifetima Litetamie of the subslailon faciities is just a rough indicator and the eguipment 2 26%)| G.60;
couid be ulilzed Yonger i neadad.
4iEnvitonmental impact Environmental protection Environmental negative impact will be Emited singe the location of subatstion 4 16%| 0.60]
facililies remain unchanged and Lhe reptacement activity will be held within of in
the viclnty of 1he existing premises.
b Socialimpact ¥ Tnvohmiary WL ks not axy ginca tha location of substation faciitias b 16% 0.75;
remain unchangead.
Tatal 17 100%; 3.20

[Remark]Evalualion Score: Low i<Avaraged<Highs

A-3-135



7. Evaluation for Prioritization-Project No.4

Project No.: 4

Target Year: 2026
Fropct:

Componant;

Expansion of 34.5/13.8kY 1 bank 10MVA al iafor Substation
Expansion of 34.5/13.8kV 1 bark 10MVA al Koror Substalion

Recomm issioning of Airal Substalion

Expansion of 34,513 BKY 1 bank 10MVA al Malakal Substation {Oplion)

Sadd e

£

Teehrbzt

ZAN

N
n"/

Enveis By

Main Dhjective: nprovemenl of Melntenance Manageabiity and Counlarmeasure hor filue load demand altes the pefiad of masler pian e
Remarka: Lifelime of existing exuipmant al Airal subslalion wilt mest 40-year-oid by 2026
Emirmers npe Uryenuy
~ T — - T o1 Welghtof | Evaation
N, e Cnt_en_a : -"Gonlrihuting Factor A Speific Informagion - ; o S Beore Criterin Soir .
t|Technical N-1 ariterion By salisfying N-1 critarion, power supply for nad-centar {Horar stals) could be 5 25% 1.26
mara ratiable and rafiable power supply to the Airal stale could ba avaitabla as
well,
2|Economic Efficiency Cost [impact fo the Profitability mighl be lintited at the inflial slage because of high 3 20%| 0.60/
[nitiat construction cosl.
JjUrgency Lifelime iCourtermeasura for fulura kead is ol an wgel issue. 1 25% 0.25
AlEnwvirenmental Impact Ernwi inapact shauld be minimized duting decommisainning work. 3 15% 0AA
bl Soclal impagl i £ Erwi impaci should also be minimized during ¢ foning work. 8] 16%| 0.45]
Falal, 18 100% 3.00]

{Remark)Evakuation Scors: Low<Avaraged<HighS

Construction of Keror Substation
1-3 {34.5/13.8kV 1 bank 10MVA
tmprovement of 1-4 |Construction of 13.8kV distribution fine (1 feeder) Tentative rough cost
Construction of 34.5kV Transmission Line 2023 R
1 Pawer Supply ) L 4.30 Yes |estimationis approx, 16.9
Reliatility 21 |Construction of 34.5kV Transmission Line {Malakat — Melekeok) million USD
2-2 {Expansfon of 34.5kV outgoing bay at Malakal Subs'ation
3-1 |Gonstruction of 34,5kV Transmission Line (Melekeok ~ Ngaraard 1} 2025
3-1 |Expansion of 34.5kV feeders at Ngaraard 1 Substation
improvement of 34.5kV Existing Transmission Line 2020
Improvement of | 1-1 |Relocation of 34.5kV Transmisgion Line (Alrai — Ngaraard 2) Tentalive rough cost
2 Maintenance 1-2 |Replacemnent of Ngardmau Substation fagiitias 4.10 Yes |estimation Is approx, 13.0
Manegeability | 1-2 {Reptacement of Ngaraard 1 Subslation facifities millicn USD
1-2 |Replacement of Ngaraard 2 Substation facifities
Improvement of the existing Sul.:siation facilitios _ 2026 This Is excludad from the
Countermeasures| 4-1 |Replacement of tha existing Subsiation equipment {Almeik substation) Pro-FS Study bacausa of
3 | 3| agalnstaging | 4-1 |Replacement of the existing Substation equipment (Aimalitk-1 substation) 3.20 Na just simple r: placement
equipment 41 |Raplacement of the existing Subs tation equipment (Aimaliik-2 substation) :vo «
4-1 {Repl t of the existing Substation equipment (Nekkeng substation)
Expansion of 34.5/13.8xV 1 bank 10MVA at Koeror Substation 2026
improvement of | 2 |Expansion of 34.5/13.8kV 1 bank 10MVA 'This is excluded from tha
4-2 |Decommissioning of Airzi Substation
4] 4 Maintenance . 3.00 No  [Pre-FS Study because of
Expansion of 34.5/13.8kV 1 bank 10MVA at Maiakal Substation
Manageabllity ) - non-urgent project
(Option)
2-2 {Expansion of 34.6/13.8kV 1 bank 10MVA

[Remark] Evaluetion Score: Low1<Average3<HighS
Concerning lhe Priority 1, cost related to RE roadmap is not included in the estimation
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EEEE (FORBEAER)

Memoranduin
between
Palau Public Utilities Corporation (PPUC)
and
The JICA Study Team
for
The Project for Study on Upgrading and Maintenance Improvement
of
National Power Grid in the Republic of Palau
{Explanation of Draft Final Report)

_ At the last stage of the implementation of the Project for Study on Upgrading and

' ":'-"“’fMamtenance Improvement of National Power Grid in the Republic of Palau (hereinafter referred to
as “the Project”), the JICA Study Team (hereinafier referred to as “the Team”) consists of Yachiyo
Engineering Co., Ltd. Tokyo, Japan (hereinafter referred to as “YEC”) and Kansai Electric Power Co.,
INC. Osaka, Japan (hereinafter referred to as “KEPCO”) submitted ten (10) copies of Draft Final
Report of the Project (hereinafler referred to as “DFR™) to Palau Public Utilities Corporation

~ (hereinafter referred to as “PPUC™) on March 07 2019 and conducted 2™ Joint Coordination
Committee meeting (hereinafter referred to as “JCC”) with PPUC on March 13% 2019, in order to
explain main contents of the DER to the parties concerned of Palauan side.

The main contents of DFR explained on 2™ JCC meeting are attached in the Appendix-2.

Koror, Palau, 14th March, 2019

& w\ Y2 s Utd) tiilf

Mr. Mitsuhisa/Nishikawa Mr. Né/lratmetuchel R. Belechl -
Team Leader Acting Chief Executive Officer
JICA Study Team Palau Public Utilities Corporation (PPUC)

Japan International Cooperation Agency (JICA) The Republic of Palan

(4 ) J gowft/\om/
i
Mr. Yoshikazu Tachihara

Resident Representative
JICAPALAU Office
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