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21 September 2012

Reuven Schwencke
fvi-request-492-76972530@requests.fyi.org.nz

Dear Reuven Schwencke

We refer to your request of 14 August 2012 under the Official Information Act for a copy
of the report on the viability of major energy projects in Samoa carried out by David
Wright, a management consultant, in late 2011. Our letter of 12 September notifying
you of an extension of time to reply to the OIA request also refers,

We are now pleased to attach a copy of David Wright's report, titled “Samoa: Renewable
Energy Design Mission”.

Some portions of the report have been withheld under section 9(2)(b)(ii) of the Official
Information Act in order to protect information where release would prejudice the
commercial position of the people or companies who supplied or are the subject of the
information. The various redactions are noted in the margins of the document.

Under section 28(3) of the Act you have the right to request the Ombudsman to review
this response.

Yours sincerely

for Secrétary of Foreign Affairs and Trade

wyivwmfial.goving



Commercial in confidence to members of Renewable Energy Reference Group

Samoa: Renewable Energy Design Mission
Prepared by David Wright, Independent Contractor, based on consultations wi of a Référenc
Group of stakeholders® '
Samoa 7 — 11 November 2011

Purpose

The purpose of this report is to assist Samoa and its development pér

substantial capital investment and ongoing operating costs involve

The report assesses the available analytical material on Sama : produce a comparative

analysis across such options in order to define the stropges Of i clear road-map toward
its renewable energy goal.

In addition, the report will assist Samoa to test 4 , R a/approach to supply of biofuel
{or other) options and designs a potential progra

A comparative analysis is presented for c rakigQl Group highlighting and ranking the
strongest investment options or mix of gptions 3
Key findings and recommendations

1. An investment in renewa duce aTadge against future imported diesel costs as well
@ r, any contractual arrangements must anticipate

ity L

as contribute to green

the situation that th

the cost to generate
2. It would seem

renewable ene

more attra ranotherr ak|@energy options.
3. eNCdrporation (EP e electricity utility provider must be “kept in the loop” and party

gnewable energy options as this is not currently consistently happening. The company
makWercial decisions on options chosen, however EPC should keep other
the /ReferenceGroup informed on potential investment decisions. An independent

approa Wrc mmended to determine electricity tariffs given the increasing diversity of

Wl arguably become a renewable energy of choice internationally over the next
the capital cost of installations per kWhr of electricity continues to decrease: An
of the “Samoa 400kWp Solar PV Project” is recommended as it will provide a good

of this form of renewable energy. This is an intermittent source of electricity

Comparative analysis of Samoan renewable energy options 1
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investment in stand by diesel generation. A watching brief should be

installation currently under construction in Tonga as this will provide

technical and commercial viability of this form of renewable energy.

6. Careful due diligence should be undertaken on the comg

on gaining regulatory appreatQ In
8. New hydro developmerfs %.

The time to complé

they will not be

9. The potential

informatiop-will n

tiall one of the cheapest forms of renewable energy but insufficient
0 ma recommendations. It would be usefu! to investigate if any funding

apahjeging gting electricity for that home or business’s own use. They are also increasingly of a
A ilt be capable of supplying electricity back into EPC’s network that is surplus to their

Comparative analysis of Samoan renewable energy options 2
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Terms of Reference '
The following renewable energy options have been considered*:

. Biomass gasification from power millet

. Biomass gasification from indigenous biomass including coconut rgs sk and shell)ynd goppiced
legume species &

. Biodiesel (and / or biofuel blends) manufactured from coconut ail '

o Biodiesel manufactured from palm oil

. Solar photovoltaic '

° Wind ‘

° Hydro \

. Geothermal

. Wave / tidal .-

A comparative analysis has been undertaken of wable ey gptions against the following
criteria:

U Relative economic merits;

. Technical viability, including whe' ngtiechnofoginis proyen and mature, sustainable supply;
° Readiness for implementation; é

20 tial renewable energy options incltjdg biogas (from anaerobic digestion), biodiesel from jatropha oil and
LA NY

hiGe 3| from indigenous species (e.g. breadfruti, cassava, niu kuma) but no information was available when undertaking the
gomparatiyve analysis.

Comparative analysis of Samoan renewable energy options 3
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Electricity Generation

next few years.

Hydro Upolo

1) Bagpion I

47,737,583 ‘ .
Diesel Upolo 51,662,614 464 N\ @&Z709,565 (| ) 575
Coconut Oil Upolo 155,961

Solar Apolima Island 3,514
Diesel Savai’i 11,794,288
TOTAL 111,353,960

Electricity supply is reliant on diesel generatio
Hydro generation is an important current r
conditions and accounting for some 30 tg 45%

around 64m kWhr of diese! generation

° Biomass 35 m kWhr;
New hydro 8-10m kWhr;

The cost to generate

Taxby)

Ta)byii

JEPC Annual Reports 2009/10 and 2010/11.

Comparative analysis of Samoan renewable energy options 4
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The direct cost of diesel is the “avoided cost
any renewable energy option against. It

relative commercial viability of any ren lee

Structuring investment in renewable energy

Costs to generate electricity from different renewable energy

exdent bet
options overy g &conomic lif

e of a refiewable energy investment will change. For example, the cost to

m sofarphotoyyltaic installations currently exceeds the cost to generate electricity
from biomas ver, thear photovoltaic continues to drop and may eventually fall below the

cost eragefrom blm@ sigifficantly impacting on the relative commercial viability over the balance of
a econgmc life af the respective renewable energy options.

S 3 ou em prudent to spread the risk with a “balanced portfolio” approach investing in

an gy options in the almost certain knowledge that some investments will ultimately

grossing’ two proposals for private sector investment in generation from renewable energy

ags and photovoltaic). In addition, it may be possible to structure other renewable energy

way that attracts further private sector involvement or funding while at the same time providing

research information. This includes the proposal to establish a demonstration facility for

Comparative analysis of Samoan renewable energy options 5
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resources are harvested sustainably with adequate protection to the ed
environmental impact studies form the basis for determining whether ngw
that research information remains in the public domain, while at the s
feasibility.

Independent Regulation of electricity tariffs

Independent regulation of electricity tariff setting becomes
sources of generation through private sector investme
regulatory regime is required that balances the interest

are concerned; against the need of EPC and private sec

return on their investment.

WVI’I s renewable energy sources

jmpact/on_th

generating (fro
the cost to gen

A negotiated e
adju tss

Yice Obligation {CSO) by the Government of Samoa (GOS) or pass through of the

&r§ of electricity. Any benefits through the cost of electricity generated from

i ss than diesel in future years could be passed through to consumers in lower

setting mechanism that provides for:

*  Pass through of direct EPC costs of energy (e.g. diese!, hydro) plus cost of energy purchased
from IPPs; and

Comparative analysis of Samoan renewable energy options 6
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* EPC entitled to a specified return on assets providing for allowed ting and over

costs of an efficient operator with targets set to achieve operati ies (genérétion
and distribution); '
*  Permit independent power generation (including consumer distributed ion wit d

tariffs);

*  Distribution and retail remain exclusive to EPC;

If Government policy constrains EPC’s ability to recover investment or Operadig costs in ariff then

trecovery; and

ance standards

. Term of agreement;
. Commencement dates for supply;
. Payment terms and provisig

actual electri

output);
o Invoicin ent;
o Currency of ent an 1sk;

° Supply con Ws ingfuding; %
{oR to purchase all avafable electricity (24 x 7) irrespective of network load requirement;

° egpongibility for operating and maintaining plant;
° nical aspects of connection to EPC grid including operating parameters;

itions of supply including provision-of planned outages for maintenance;

Comparative analysis of Samoan renewable energy options 7
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. Provision for non supply and disconnections from grid;
° Site access;
. Metering and meter installation;

. Indemnity and liabilities against damage to each party’s assets;

. Buy out options to acquire generation plant during term of PPA, ho ost of such aggyisition
would be structured;

. Treatment of carbon credits;

. Insurance;

. Termination and dispute resolution;

° Consequences of terminatioﬁ including provision fo

° Sovereign Guarantees / obligations; and

J Governing law.

Reducing system losses )
thay.indprove the efficiency of operations.

afost recent financial year ending 30

Any regulatory regime should encourage EPC
For example, EPC generated 109.0m kWhr
June 2011. This equated to a total system

networks although the most efficient

(e sadium street lights with new generation light-emitting
0 kWhr per annum per lantern®. New LED lights last for
hours usage a night. Initiatives such as this will reduce the

ell as renewable sources.

cated at a home or business (often solar panels) which are capable of

emg’or business’s own use. They are also increasingly of a capacity that. will

gonsiderations for gonsideration by the GoS and EPC:

W er eneration from renewable sources should be encouraged as one option of reducing the

nce on imported diesel generation; and if so, the implications for EPC who will still be

sses measure the difference between kWhr that are billed and kWhr that are generated; taking into
C sitic losses (amount of electricity used by generators generating electricity, line losses (network losses
irdisirigutinig electricity) and non technical losses (fraud, meter error, meter reading errors etc).

gn a 100w LED compared to the equivalent 250w high pressure sodium lantern.

Comparative analysis of Samoan renewable energy options 8
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expected to provide backup diesel generation capacity when these largély intermittent f of

renewable generation are unable to supply all of the consumer’s own reqy

. Should surplus electricity be “purchased” into the EPC network;
conditions.

It is recommended that a Distributed Energy Guide® is developed to/Agist ¢
installation of Distributed Generation Systems because if EPC is no

system could be hugely disruptive to the network load requirements in the event th
still requires a connection to the grid to supply back up elect or, arrange

purchase of surplus electricity into the network.

It is not unreasonable that EPC develop a policy that provifigs #

network;
o That customers be charged the greate

from the network, or a fixed “Aval

“feed in tariffs”. Some jurig

LLJ

, ewab.

sis of each of Samoa’s renewable generation options for electricity generation is

through pricing of the

nnex to this report.

the network in a Pacific Island context where the predominant form of generation is
nes the customer’s and utility company’s obligations. With minor adaption it would be
’public document so an approach could be made to Tonga Power to provide a copy of the
iderably reduce the cost of developing a policy and guidelines.

gving standby generation available including depreciation and a contribution to other company

Comparative analysis of Samoan renewable energy options 9
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Energy Reference Group is presented in the following table. This table prese

the renewable energy options based on key information provided in thg™det4

ed energy costs are provided from a range of sources, and are the best estimates available at the time
s Report. They are not based on a‘common set of assumptions, and the validity and robustness of the
have not been tested. Actual costs are subject to the specific circumstances in Samoa, although some
ges in costs provide for these uncertainties.

Comparative analysis of Samoan renewable energy options 10
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Renewable energy
source

Biomass - gasification / electricity generation from a high energy content

4|
“power millg{}\
hybrid grain. />

Project proponent

_—
Biogen3 Samoa Limited. </ ' Cj
Private company with access to technology and finance. / :

Website: www.biogen3.com

~_ LI\ (N\,

Nature of proposal

Build own operate (BOO) scheme by Company - Ind
sourcing, processing and generating electricity fro
Corporation (EPC) under a long term power pur

ower

~ ~
\d{éﬁower produc \Z
omasskQf supply to Elecki

ment (PP% _

Project proposal

operational)

~
Original project of 28 MW of generating capacity in three stages; tage 8 (2x4
(Capacity) MW generators); 2™ stage 10 MW; 3" stagg )

. Project scaled down to one stage of 4 M/ sized foensucehat kwhr
supplied into grid does not exceed gridagquitement at mini &: fless available
hydro).

Generate up to 35m kWhr per ann /7
¢ e ~
Financing ; N4 O%
arrangements ) :
(Capital and :

/7

(250

Cost of electricity

Key contractual
parameters

|91

&

Proje \taué
4 %o initially intend to import “glycerol” as feed stock for gasification plant although
z ﬁlear as to how this is a biodiesel feed stock. o L

In

PZ(At yahion

Economic merits

NS

Q;:g:;b
(&
=%
I il

Aabi

@/i e received subsequent to completing report that PPA is now signed

Comparative analysis of Samoan renewable energy options
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Contributes to base load requirement with continuous generatio;(./\‘

<
Technical viability | Biomass gasification and generators are a uring and prOW
technology. o {
te

Readiness for Dependent initially on import of glyc W . \\\\j/
implementation establishment of millet cropping in Safga: ey
Degree of risk and

uncertainty ‘
. , :
& % % Taxb)
on to incréase p generation from

dlthou zﬁs substitute one import for
mitte introduced species.

N—

asiisien, 4
S

)

Suitability of ‘t}x)PP with appropriate PPA.
financing, ial repayments irrespective of
ownership and diesel prices.

regulation for public sector funding of future
arrangements

Current r fory Bryironment does not anticipate IPP/PPA
)arrang
N~ VY
Potenfia s%\/ Cre

ek%lqg_/gyployment opportunities.
fes ftisé existing indigenous biomass.

— N ntribution to green house gas abatement.

4
e
L ~N . . .
7 ntribution M&e\lpﬁace up to 56% of Upolu diesel generation or 9.2 m litres of

eliance on ported diesel.
>' portad fossil
: /| fuels M

Recg mendaN iven to implication of large block of future energy requirements being

for, ragtigh U0 one commercial arrangement/technology over long period with minimal
rg { © adopt new renewable technologies as they become technically and
fErgn roup gytially attractive.

dertakes legal due diligence on terms of PPA to ensure no unintended
cprsequences which obligates GoS under Deed of Guarantee.

O \ nsider PPA condition precedent upon EIA permitting import of power millet species.

» PPA structured to ensure contractual commitment to “take or pay” all kWhr produced
does not exceed minimum base load requirement (diesel minus hydro).

Ensure payment terms are structured to provide for payment on variable basis of
output with no fixed payments (e.g. to meet maintenance costs, currency movements

etc) irrespective of whether plant produces electricity.
Q ~N

Comparative analysis of- Samoan renewable energy options 16
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/

Renewable energy
source

Biomass - gasification / electricity generation of indigeno
residue (husk and shell) and coppiced legume species

e

u&\@ding co@

>

Project proponent

Government of Samoa/STEC (based on feasibility stud s Gasifi

iomas @
Electricity Plant in Samoa undertaken by Consultay@ amd Medium Entexpride
/5 O\

Nature of proposal

Cambodia)
N4
omcing indigen

Investigation of the technical and financial feasibility
c%rﬁition plant!
) N

jomass,

PPA with EPC for supply of electricity.

.Project proposal

Initial utilisation of woody biomass as

tation$ gn STEC land on

building, and operating a gasification ele j
~
oconut p

operational)

{plant capacity) Upolu is cleared.
Establishment of coppiced legumes‘a]owg
Construction of a 500 KWe inst
commercial viability of sustai
Generateupto 2.9 m kWhr[pe\

Financing !

arrangements

(Capital and

Cost of electricity

ﬁJ ‘
Tasbyi)

Key contractual
parameters

To be detzf\e}\ f\\%

|96

Project status

nce b 'nw to meet for project development costs including

for supply of biomass and location of gasification plant /

oMrection to grid.

Project evaluation

~
J

¥

4

)

i

~

%

S

~
to be commercially viable based on project assumptions

™

19601

echnical viability \groject indicates sustainable supply of indigenous biomass.

N/

N/

Processing gasification and generators are maturing and proven
technology.

Sufficient information on project feasibility available to allow
decision on establishment of demonstration facility

> ~
7
P,

S

Adequate biomass is available from the preferred site but the
project is sensitive to biomass yields and costs which need to be
proven as part of demonstration facility operation.

Ongoing sustainability of farming and harvesting biomass from
coppiced legumes needs to be proven during demonstration.

Technical, operational and economic characteristics of the
recommended gasification and electricity generation technology
mitigated through contractual requirements for plant to perform
according to manufacturer’s specifications {outputs, yields, costs).

% frisk and
u 3

inty

Suitability of
financing,

Project aligns with energy sector policies to reduce dependence on
imported diesel and contribute to greenhouse gas abatement

©

Comparative analysis of Samoan renewable energy options
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ownership and
regulation
arrangements

through investment in renewable energies.
Project indicates that biomass gasification
viable for private sector involvement / inye
contracting for supply of electricity to E

y be commerciall
tasan IPP
r@A.

j

Potential socio-

Feasibility study considered all signifi

-\/ ) .
mental and

economic benefit
or risks

issues although formal environm
of demonstration unit.

e Arableland is not remov
establishment in conju
and oil extraction.

e Does notimpacto

on

sh PaQrewtation with no
merdethgasification
technglbgy.
4%' biogas gasificatio

mitigate against environmental impact.

N—

€ @p to 5% of Upolu diesel generation or 760,000 litres of
orted diesel.

SN

N

public sector funding of demonstration unit and operation. If this is

jon; then consideration must be given to the public enterprise that
evelopment and operation of the demonstration unit.

Or involvement /investment in the demonstration facility may be viable and
ascertained through a competitive EOI/RFP process.

letied from demonstration trial is publically available with first right of scaling up

ility being given to commercial party.

Comparative analysis of Samoan renewable energy options
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/7

Renewable energy
source

Va

Biodiesel produced from coconut oil.

O

N

Project proponent

Government of Samoa and Scientific Research Organisationzéé}nﬁ;a WOS). ' /(—I <'

Nature of proposal

T

Project proposal
(capacity)

Development of laboratory scale process (200 litre) for EWCOCOHN {3
estimation of processing costs. /\\/

~

Utilisation of whole coconuts or copra for extractio Ryt oil which ca BJ

blended as a biofuel with diesel for electricity gengfa

Esterficiation of coconut oil to biodiesel as a sub
diesel for electricity generation.

A 5,000 litre batch producing one batch g
production of 1.5m litre of biodiesel p
as 1.35m litres of petroleum diesel)
of generation demand.

1.5m [itres of biodiesel producti
coconut oil estimated at som m

e 1350 cocgnutsurrent production of

Financing
arrangements
{Capital and
operational)

7 3

Cost of electricity

T

T

10Y6)i

Key contractual
parameters

Project status

N

)

i

v®, a further project is about to be initiated by the World
gl Fuel with Coconut Oil for Remote Pacific Islands”. The

7
Notwithstanding

p to pilot trial.

bove, sufficient information exists to take decision now on scaling

N
u

&

Project e

@,

v

&

A

)

/>

Laboratory scale trial indicates may be commercially viable at
current purchase price of copra for manufacture of CNO.

Commercial viability can only be absolutely determined with scaled
up pilot facility.

S

\@

\t/al viability | Blended coconut oil with diesel (biofuel) only an option for older

generators and can be incorporated in blends of up to 20%.

Biodiesel only able to be used on new generators without voiding
manufacturers warranties

Readiness for
implementation

Esterification of coconut oil to biodiesel proven by SROS at
laboratory scale.

Vehicle with diesel engine running on fuel for over a year without
adverse impact on engine.

Sufficient information on project feasibility available to allow
decision on establishment of demonstration facility.

©

Comparative analysis of Samoan renewable energy options
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Degree of risk and | Accurate process costing can only be determined on scaled up \
uncertainty batch size.

production costs.

Requires additional 15 m coconutg
and competes with coconut oil
although CNO is a commodity,

USD $2,500 per tonne t
per tonne. %L

Suitability of Capacity exists to ¢Q E{ biodiesel plar{t alon?si e private sector

financing, RQintRQige prodagctiqn nd prevent undue
ownership and AstingSupply \

regulation eigh agvdqtagesef{£ollocation alongside a
arrangements

ud¢ of nedd/to~gvest in additional extraction

ificatiom/generation plant
MO plant.

v

Potential socio-

economic benefit it :

of risks %«K’cs

Contribution to QWW fo g% o
' <)

reliance on

importedffaﬂ\

fuels /\ \ /‘\
Recommendations Wement i@e tin the scaled up batch facility may be viable and
for consideration e Agertaided th a fitive EOI/RFP process.

by Energy
Reference Group

cecuraye profpction cost through RFP process as basis for decision as to

Comparative analysis of Samoan renewable energy options 20
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Renewable energy
source

Biodiesel ~ Plantation planting, harvesting and extraction of palm oil for production of
biodiesel

/L

Project Proponent

=
Pacific Energy Limited &

Samoan registered company with Canadian equity partner whi les

plant in China. »
% [

a bijon litre,

Website www.pacificenergy.ws

Nature of proposal

Production of biodiesel for supply to transport
imported petroleum diesel.

and ele/ct}%s@r%s replaW?

Project proposal
(capacity)

Importation of oil palms for developing some 5,50 608 ha of “unufjltsed or \)
underutilised” agricultural land and planting of oil palm plastgtions in varidws Tegations (total

land suitable for agriculture estimated at betwese

alue Of around 95% of
fi biodiesel could substitute
he total EPC requirements.

1 litre of biodiesel produced fro
petroleum diesel (source: Pacif}

Pacific Energy recommend bTe
therefore substituting foyop
litres of diesel.

11.6m litres of biodies2Ns

litres of petroleun(diQel )
<7

S

Financing
arrangements
(Capital and
operational)

e approach of asking for assistance in the form of guarantees
ing the cost ¢f capital by transferring risk away from the lender

e iscal terms. Likewise, the Government'’s (reducing)
progress and operation of the company are completely

W

&’King concessional arrangements for import of plant and equipment; as well as
ments at Apia port for import / export of biodiesel.

_f)sjiming cost of SAT $2.92 per litre and blend requires more litres to produce each kWhr -
fven lower calorific value) of 3.7 kWhr per litre of blend; then effective energy cost is
SAT $0.79 per kWhr.

Key co résiﬁ To be negotiated.
par te
A~ ~
Pojeel/spatus GoS Cabinet Investment Committee considered and advised Pacific Energy of its concerns

that importation of palm oil poses to Samoa’s environment and its indigenous crops; as well

as impact on soil and food crops. Pacific Energy required to undertake an Environmental

parative analysis of Samoan renewable energy options
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Impact Assessment (EIA) to assess and analyse all potential environmental risks of the palm/Z
oil. )

Project evaluation Economic merits Utilises unused or underutilised agricultural jagd for productive créﬁ/\

that will create employment opportunities, p
replace petroleum imports (estimated a
land and creating another 300 agriculty
administrative jobs).

Oil palm cropping is claimed to have prgagbr Prgfductive %a
earnings per ha) than equivalen sgonut palms. P
5,900 litres of oil per ha pery paretMo 2,500 of cocohudoil per
ha per annum.

Glycerol by-product (1 tonne per 10 torines of,

refined for use in range/6t p
Biomass available foy g fon Jelectrjdl nexa
Energy costincre%to f biodiesel bl&nd.
p—
Technical viability Palm oil plantajiod cfoppi \éil extracti \nd.bi&jiesel production
technically pro inQtheycountpied.
{y{a\%from a bio security and
cfive. .
é@?e t.

Degree of risk and i c&igglly establish and commercialise

Readiness for
implementation

uncertainty h investors have access to
Suitability of C\b@o jective a or IPP with appropriate PPA.
financing, ucHs fina n straint for public sector funding of future capital
ownership and developmerf.gosts

regulation L.
g Current regl wenyironment does not anticipate IPP/PPA
arrange R arran ents
A g ‘

. Mployment opportunities.
6% utilise existing indigenous biomass.

1)

ribution to green house gas abatement.

M,
ontribution to \Potentially replaces up to 60% (assuming 60:40 blend) of total
eliance on imported petroleum diesel for power generation or 11m litres; but at
impow likely overall increase in energy cost.
/ fuels .
.,
! .

G §§7 0j8ct once Environmental Impact Assessment is available.

U
7

W,

areful dnalysis and consideration is required on project proponent’s business case economic
s appears to result in net increase in energy costs.

fMmparative analysis of Samoan renewable energy options 22
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Renewable energy
source

q
Solar photovoltaic é\

77

Project proponent

Government of Samoa / EPC utilising Pacific Environmental Céf(rp(}gtyl}md (PEF_(

Nature of proposal

Development partner funded installation

Financing
arrangements
(Capital and
operational)

Project proposal
(capacity)

Cost of electricity

@

ANV

Key contractual
parameters

Detailed requiremen&' in funm\aﬁon
b

~—/
Project status EPC has tenderetiforvyecryitment c mndertake consultancy for the feasibility,
environmental impa sme ign and specifications of major

component,

Project evaluation

S
N

€

A
Economi n@

Y

AN

&nt source of electricity so back up diesel generation is still

R

uired with consequential impact on EPC capital requirements

as very low operating costs and long economic life of asset in
excess of 20 years with minimal degradation in panel efficiency
over time.

_\—‘ nd depreciation charge.
7? % igh initial capital cost to build installations but once constructed

Cost of ongoing energy “raw material” source (i.e. sunshine) is free.

Likely to become a renewable energy of choice within 5 to 10 years
as the capital cost decreases and storage battery technologies
improve given low operational costs once installed.

Y/
X

/7

v

\ch'ﬁcal viability

Solar photovoltaic is a proven technology and readily available.

Because of Samoa’s location to the equator, it has high solar
radiation levels despite the incidence of cloudy days. The limitation
is availability of land and grid integration aspects.

Solar resource not linked to specific locations. Solar has the
flexibility to be distributed generation across the network and

Ly

located near to load and / or the transmission system.

a4

&

Comparative analysis of Samoan renewable energy options
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Battery storage is still a maturing technology so most systems a

P
intermittent generation thus requiring sophjsticated integrationZM/\
into grids alongside other base generatior/,

Readiness for
implementation

Project underway

Degree of risk and
uncertainty

/5 /T
Intermittent variable source of e j i
during daylight hours (which dgéy

peak load requirements.

Technical constraints on integrating aif i
into diesel systems regufring sophisticated co?

& CiV

lativ

& e tg overall
As/the ou t
ssel system es.
N

otovoltaic relative to

Suitability of
financing,
ownership and
regulation
arrangements

Q

S ents ;\Q%ent partner assistance.

0=

S

area (per kwhr produced) than biomass

% an te'greenhouse gas emission reduction.

jal impact and carbon footprint.

/

import

fu

‘(@p to 133,000 litres of imported diesel.

N

Recommendatio
for considegayion
by Energ
Referen

S

2]

(o)

@

Q2

MRS CTa

7\t very Icha the cost of this renewable energy is directly related to the
capital cost of inst ion.
4

xpedjie installajion as will provide good demonstration of potential of this form of
and provide experience during period until economics improve

Al cost and mature battery technology) and larger installations become
viable and able to provide base load generating capacity.

&
4
S

Comparative analysis of Samoan renewable energy options
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Renewable energy
source

Solar photovoltaic

Project proponent

Solar Samoa Limited

Represented by Oloipola Terence Betham
Betham and Company

A consortium understood to have been restructured ré

sourced from a Chinese manufacturing company, CETC-48 $
Co., Ltd.

http://www.appl|edsolarwmdsolutlons.ﬁ:& f\\

Nature of proposal

Build own operate (BOO) scheme by wdep

1]

operational)

A(\wae(b}/roducer (iPP)
(capacity) sourcing, processing and generating efegfriCit om aic panels for supply to
Electric Power Corporation (EPC)/un\ a erm shase agreement (PPA)
Financing
arrangements
(Capital and

Project proposal
(capacity)

- Intermittent source o y'storage) with solar energy utilising sun

tracking solpangls.

Cost of electricity

Key contractual
parameters

Project status

/

7 DN — , o
Y Company respondik&for locating and concluding arrangements for locating panels.

onsortium planning to build a factory in Samoa for construction of solar tracking
’ devit@fqany@aort order in addition to Solar Samoa requirements.

/.

<

~7
Project evaw

Y ¢
-

~7.
E r

omic

by

S

Intermittent source of electricity so back up diesel generation is still

required with consequential impact on EPC capital requirements
and depreciation charge.

High initial capital cost to build installations, but once installed
minimal ongoing capital or maintenance costs, the “energy” source
is “free” and economic life of asset is in excess of 20 years with
minimal degradation in panel efficiency over time.

&

Cost of panels decreasing and conversion efficiencies improving

NN

i3
Se

Comparative analysis of Samoan renewable energy options
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Commercial in confidence to members of Renewable Energy Reference Group

(including on cloud obscured days) reducing cost of electricity é\
generated per kWhr.

Likely to become a renewable energy of ithin5to 1 S
as the capital cost decreases and storag
improve given low operational costs @SQ

~
Technical viability | Solar photovoltaic is a proven techrglogy,
Sun tracking panels increase ou grpanel but are myr
expensive than fixed panels.

Battery storage is still a mat logy so mqQsthsystems are
intermittent generation thus requiring’sophisti tepration
into grids alongside otbef_\‘ba\se generation.

Readiness for Still subject to nego 'at{gy/o ractugf i€ S p\p(y and
implementation construction of pansls | as securi gr ocation of
panels. / ;/7 ~ A
<7
Degree of risk and | Financial backin n(@{

uncertainty IE: i: o
oeecregage So no

3y if project proponents expect
over economic life of

Most large scale Bxidxonnected photovoltaic installations around
the w I((amp viable with financial incentives.
M’ ctive as private sector IPP with appropriate PPA.

fihent to long term financial repayments irrespective of
{enewable options and diesel prices.

4
\K ce
tariff regulatory environment does not anticipate IPP/PPA

— &\a ngements.

~
/) otential socio-\@ttery storage technology not mature — expensive and
onomic benefit | environmental issues in disposal of batteries

hancial constraint to fund capital development cost.

Otherwise, no particular issues if battery storage is not anticipated

(o5
N

Replace up to 11% of Upolu diesel generation or 1.9 m litres of
imported diesel.

<

@7 n ' |
We/ndati \e7capability in photovoltaic generation recommended but experience can be gained

C) Er cOnéideratign thrpugh PECF funded grant if this private sector investment is not commercially .
N

ergy aitractive to financial partners.
eferenc7§r | Maintain watching brief on Tonga installation to benchmark performance and costs.
~ %" ~

Comparative analysis of Samoan renewable energy options 26
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Nature of proposal

’ L4
Renewable energy | New Hydro
source /> Y
Project proponent | EPC /wﬁ ' /

operational)

A total of up to 10m kWhr has been “allocated” to new hy, , ¢ M S follows\\/
(capacity) Upolo

e Vaisigano River (1 MW)

e Fuluasou River (1 MW)

e Faleseela River (1 MW)

Savai’i

e Faleata River (0.5 MW)

o Ssili River (3 -4 MW) O //\\
Financing No funding has been identified for the o\sS*%rojects U
arrangements
{Capital and /<

/.

VAR Z
Project proposal To be determined <& ) ) /\\>
Cost of electricity W \vgJ

Key contractual
parameters

To be determine \/
7\

0=

Project status

ge s\i&ed with access to land in communal title
althougk,i 5 fncreasi = njreassessing this project as it has the possibility to
supp I/s}th Unlike)y though to be constructed in short term.

4

{

4

Project evaluation

@7

=

\

N

LA i
Ecoﬁn@@@é z{gﬁy@tal investment cost

Wility 418%\ t on geological and terrain issues

e

i for

entatpgj%timk soon

nd access issues.

egree of risk}rd::lf\/

ncertainty

Potential environmental impacts including stagnant waters creating
methane emissions.

AN

Unlikely to be viable as private sector investment requiring
development partner assistance.

ntial socio- Loss of access to communally owned lands a major barrier to
conomic benefit | developments.
or risks

&

Comparative analysis of Samoan renewable energy options
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Contribution to Replace up to 13% of total diesel generation (Upolu and Savai'i)%%

reliance on 2.6 m litres of imported diesel.
imported fossil .
fuels ‘ /7 {)

< .
Recommendations | Progress initiatives as part of allocation within Power Exp \Pr&j@t{for renew\a‘blu
for consideration energy projects.

by Energy v
Reference Group /z

N
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Renewable energy
source

Wind turbine generation

/>

Project proponent

Government of Samoa / EPC with assistance from Secretariat
Applied Geoscience Commission (SOPAC) and the United Naf$ ev

aciic Islan
ment

Programme (UNDP) & Cj

Nature of proposal

To be determined

QY NP

Project proposal

plmmes in the si

operational)

Vergnet are the only known turbine manufacturer i nge
(capacity) (275 kW and 1 MW) suitable for use in remote a c areas; abfxQ be lowefed to
the ground for servicing and for protection during’cyclo :
The Vergnet GEV 275 MP C turbine has a cut in /e and does
not produce the full output (275kW) until yi P airss / second.
The cut out speed of the turbine is 25 m
Wind speeds in Samoa are likely to be/4 3 pimum wind
speeds exceeding 13 metres / second =-attafhed between June
and August in most areas other than
The annual production of a turky ind speed of 5.5 metres /
second will be around 400,00
A 2 MW wind farm could hgvea timated at 3.6m kWhr.
e . v
Financing \\g
arrangements o
(Capital and ! _

Cost of electricity

To be determined mtxa\\r/_e;cé\t st

electricity geperated from an int

nin Tonga14 has assessed the unit cost of
ind source on a 1 MW wind farm at USD

&

Key contractual
parameters

N

Project status

=

Project evalyation

Q)

uw@é

A

VAN

@’jﬁdiness for
jmiplementation
Q Degree of risk and

)
Wurce ss@eing undertaken on Upolu to obtain investment grade wind
e <\_\—V

conomic merits :§<pensive capital cost but relatively low operating cost producing

renewable energy at a cost that is competitive with other
| i//

Commercial viability dependent on wind speed.

Intermittent source of energy so either requires battery storage or
back up diesel generation to provide base load.

Dependent on wind speed - data to date ca. 4.5 metres per second
putting viability at low end of wind speed.

renewable sources and with diesel.
™ v
\@Q}l viability
2\

Unknown until wind data available.

High until investment grade wind data available across a range of

uncertainty sites.

:? T(bi

1oy

Suitability of
financing,

Unlikely to be commercial viable without development partner

assistance given cost and output of turbines.

&

Comparative analysis of Samoan renewable energy options
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/7

ownership and
regulation
arrangements

AN

Potential socio-
economic benefit
or risks

Predicted CO2 savings.

co-exist with other sub 2m high agyj g but cahng

= t
with tall crops such as oil palms Lo {ts or Torest; an¥\C
exist with residential use bec;@of noiselissues.

Wind turbines have a low land require r per ha) anthgan
e}

Contribution to
reliance on
imported fossil
fuels

Replace up to 6% of diesel é‘eﬁ%r 947,0084j of_in%orted
diesel.
@17 S\

Recommendations
for consideration
by Energy
Reference Group

i low operating
Ie?@ day or night.
Vo
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Renewable energy | Geothermal
source

S——

Project Proponent | None

Nature of proposal | Savai’i consists of a massive basaltic shield volcano cong

(site of Puna geothermal power plant) with
power generation projects associated wit
Samoa.

atuy ened of an active heat
source on the island of Savai’i could be tential.

Itis understood that a more depajled régor gPtakdr on the potential but this
cannot be located. : .
. ~
Project proposal None \/ v
(Capacity) /\
' \4

Financing %

arrangements

(Capital and ? 5
ey

operational)

Y? \% v Tt

/&7 Pod
Key contW/ Not applhsafd

par?msters /S

C——
Ww /\Nc}\qy icable
7 N <

4

%

4 t luatio 0 }n?c merits Potentially one of the more competitive sources of renewable

energy.
0}3 j#hnical viability | Technology well developed in other countries.
[
‘b \ Readiness for Little known about potential geothermal sources of energy so
implementation considerable exploration and drilling costs would be incurred to
establish if viable energy source was able to be exploited.
/7 Degree of risk and | Arguably highest of the renewable energy options.
A4

mal Power Potential of Selected Pacific Nations, McCoy-West, A.J., Bignall, G., Harvey, C.C., GNS
ce Consultancy Report 2009/180, June 2009, GNS Science.
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uncertainty / I
Suitability of Would inevitably require development parjfier assistance given ~ %
financing, speculative nature of project.

ownership and

regulation ’ ‘
arrangements
A -

nes | WA e
Potential socio- Creation of some employment \%5.

~—

%

economic benefit
or risks

Contribution to
reliance on
imported fossil
fuels

<
Recommendations | Given the competitive cost to generafe/fr, g\ﬁerma%\g%s_»rgus;

for consideration e Maintain a watching brief, and

by Energy » Support any potential deve e er fundgd.initiative that may be proposed
Reference Group to investigate the potentigl ©r gedthkrmal genefationq Jhe Pacific Region.

[ o—
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