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GOVERNMENT OF KIRIBATI
MEMORANDUM
From:  Sectetary for Works and Energy To: Secretary for Foreign Affairs
File ref:  ES:16/7073 ' Copied to:
Date: 27 February 1997
| ‘Your ref: = dated:

PROJECT ON TEEE RURAL ELECTRIFICATION FOR HOIPIES AND COMIHUNITY
BUILD!NGS IN 'I'E[E RLPUBLIC OF K[RIBATI :

Please find attached a supplementacy inforcuation oa the Rural Electrification for Homes and |
Commw:xity Buildings ijact in the Rﬁpublic of Kiribati required by Government of Japan.

It is quite u.rgcnl that the Japanese Ewbassy in Fiji reoewes this document through the pmpcr dunnd
" s S00Ti 3% poss:blc Therefore it would be appm:aated if you oould treat this urgenL

- Grateful your urgent autention please. .

“{/(.Jﬂh\’h -
Teekabo Tikai -~
Secrefary for Works 2ne Bncrf\s



SOLAR ENERGY COMPANY
13, February 1997

RURAL __ ELECTRIFICATION _FOR__HOMES _AND _COMMUNITY.
BUILDINGS INTHE REPUBLIC OF KIRIBATI

 Background.

" The Kiribati Government determined that solar photovoltaics should be pursued for
rural electrification in the mid 1980s. In response, the Solar bnergy Company Ltd,,
(SEC) a private but Government owned corporation, was established in 1984 with the
intent of selling solar PV systems to rural households and providing technical support
- where desired. Though thece was a good initial response from rural households, by 1989
~ the sales has fallen o a level which can no longer support the company. The problem
“was analysed and it was found out that the popularity of PV systems in the rural areas
“has gone down as most of the people consider the technology unreliable and very
expensive. The sitvation wis further anzlysed and it was found that the problem wras
caused by the users themselves as they were not installing or maintaining the systems
correcly. Furthermore most of the systermns purchased can not cater for the users
‘dernands meaning that the systems were undersized. The result was poor performmce,
of the systems and the user dissausfaction. . o :

In light of the above it was séen that the cofpany can not survive on the direct sales.
" approach.’ Therefore in 1990 the company was partly wansformed into a utility while at
the same time maintain the sales approach As 2 utility it install, maintain and operate
~ solar PV systems as well as offering a secvice to households at a fee. The utility. concept
*was first tested in 1992 with a North Tarawa pilot project of 56 systems funded by the
Govcmment of_]apan _

KIRIBATI RURAL UTILITY CONCEPT

" In 1989 when the sac'faccd'bankmptcy -;md it was clcar that the private’ market
- oriented 2pproach to PV rurd electrification was not 2 success in Kicibati, extérnal
assistance was sought from SPIRE (South Pacific Institute for Renewable Enctgy) to
* advise government as well as SEC Board of Ditectors as to what should be done. The
resylt was a recommendation to convect the SEC from a sales oriented organization to a
service organization based around a rural electricity ulity concept.

" THe recommendations were:

1) Systems should be owned and maintained by the uuhty Apph:mces and house
" wiring after the b'utery connewon would be owned and maintained by the_ :
homeowner, :

- This is consistent with gcnera] clccmﬁcauon pmctxcc wherc the' utthty owns all
- generation and distibution up to the power panel in the house. This spec:ﬁcally was
© . included to avoid the problems of householders modifying the primary systems
components. This was intended to insure that the battery, ¢ontroller and panels
would be selected correctly and installed propecly and that appropnate ceplacements
would be installed should Fuluces ocaur. :

_36_...



2) Rural Electification districts would be ser up under the udlity. Each dlStﬂLtS "

would be of a sufficient size 1o be propetly serviced by a single SEC employee who

would be designated as'a field technician. This means that no installations would be ™
made until at least fifty households agreed o accepr service. A single technician can
propecly maintain about 125 systems and this would be the maximum size of
districts. 1f more than 125 systems were installed in 2 district, it would be split -
making two distncts on that island. : '

The component of the structure was added specifically to insure that a sufficient -
customer base was present on an islnd prior to installation in order to raake it
econOm:cal{y fcasible to have a permanent local techmcnan on the island.

'~ 3) Users would be required to sign a contract in’ which they ageee t pay an
installation fee of $50 and after insmllation not to tamper with any on the unlity
* owned equipment, to maintain the panel area free of shade, to pay the levied fee

monthly and to use the system in accordance with published guidelines - which

includes not attaching any appliances to the system without pnor approval of the
utility. In retumn, the utlity would keep the elecurical supply in satis(actoty repair,
replacing all falled parts 2t no added cost except for the user owned lights and

- appliances.

This clause was inserted 1o help insuce [hat users have the financial capability to pay
- and could be disconnected if they did not pay fees or use the systems as intended. It
was also intended to avoid the coramon problem ‘of users connecting high demand
appliances or mnmng witres 10’ naghbonng housed theteby exceeding the capaaty of
‘the systems 2nd causing unceliable service and carly battcry failure.

t4) Monthly fees would be set based on the aciual cost of operation and maintenance
: “which is the sum of the costs of bawery replacemcm after and estmnated life span of

'4-7 years (according to the type of battery and its service requirements) the cost of
~ replacing the controller at the end of its useful life and the: operating cost of the .
unlity- orgam.zahon Fees would be different for different types and sizes of
installations ranging from abour A$10 for basic lighting to over A$50 per month for
fall system with capacity to operate 2 refngemtor and video as wcll as lights.

~" “The intent was 1o fully recover the operation'and mainténance (O&M) cost of each
installation’ from the usec. Initial capital investment may or may not be recoveced

- according to'government installation subsidy policy.

'5) A uulity employee who acts as the field technician (and lives in or necar the
district) would visit each mstalhuon once A momh 10 check the equipment and to
collect the fee. .

: 'I'he function” of 'the mOnthly visit was both 0 pcrform niecessaty preventive
- mizintenance 2nd to insvre that the usec had | not made unauvthorised modificatons to
the systetn which could reduce its celiability ot decrease battery l:fc

. 6) Twice a year, a senior technicizn from Tacawa (home) ofﬁcc would visit each
district and audit the field technician’s pecforrance. Addmomlly, a senior technlcmn‘
would be available on call to assist field technicians in- troubleshooting and rep'msg
which are beyond the tevel of the feld techmcian s training and expcnence '

_._37 _—



In order to train tield technicians locally, the level of waining cannot u5ually be
sutficient to qualily the rrainee 1o prowdc more than basic preventive maintenance
services. More complex problems in particular detecmining the causes of battery
failure requires more expenenced, better educated and more highly trained
personnel. These senior technicians would be based ar the SEC office but would
visit each outer island at least twice a year with additional visits to assist the field
technician with particular difficult problems.

7) Each rural electiification district was pcoposed to have 3 user’s committee
consisting of five to seven users elected by the rest of the users in that distrdct. It
would be the responsibility of thar committee 1o carty complaints and requests from

. users to the utlity management and o communicate utility maters (mainly reasons

- for fee and secvice charges) to the users. The commitiee would also acbitrate in the
case of proposed disconnecrs due 1o custorner failute to pay fees. It was
recommended that if fees are not paid by the users after the agrced upon vme, and 2
disconnect i is not Wlowed by the cornmittee, an additional, ternporary, charge should
be added to the district bill to pay the delinquent pacty’s arcears amount.

This clause was included to provide for close communication between the SEC and

its customers and to allow local arbitration of disconnects in order to retain the

community flavour of the project but to require the comnmunity as a whole to bear
~ the financia) burden resulting from the:r decnsmn to not dtsconncct a user who Fails
- to pay the fee. o :

8) Annually thc unhty would have a generai meeting with representatives from a]J :

- user districts and would publish its fee system for the next year and provide

justification for that structure. The user repre.sentznves could also air their problems

- and complamts for utlity management response. Simulzanzously with ‘the annual

.+ mectng would be a week long waining workshop for all field technicians to

- introduce new equipment and concepts and to prowdc a refzesher course t’or general
- PV maintenance, : - o

 Quality commimication with the communities served was considered essential 1o
 avoid misundcrsmndmgs about’ fee’ swuctures, miaintenance - policies and
oppormmnes for service modificauon.” AddibOnaﬂy, the | meenngs would provide an

_ opportunity for upgrading and re&cshmg teaining of the field technicians.

These tecoramendations wece 1c:.eptcd by the Board of Ducctors of the SBC and 2 new'
rmanagement tearm was- selected in late 1989 o :mplcment the PV based utility concepr
for the SEC. |

 THE JICA FUNDED PILOY PROJECT

To test the institutional concept and to establish a base for further dcvelopment JICA
was approachcd to fund’ a' pllor rural electrification project. After several visits by
Japanese teams, a project was devclopcd which would provide sufficient installations to
allow the electrfication of a c0mplete RE district at a rural North Tarawa site which was
typical ‘of outer island communities both econonucally znd cultura}!y whde 1§ could be
easily accessed for momtonng and evaluauorz
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" Prgfict Outline .

The goal of the project was to provide the most realistic rural electrification experience -
possible while allowing close and continuing monitoring of the technical and socio-
economic aspects of the projects. The project was thercfore designed around the
following catena:

1) There would need 1o be at lease 50 systems in the p:o;ect which could be seeviced
by a single technician since that was considered the minimum au.eptablc size for a
single rural electrification distict.

2) Households PfOVldCd the systems would be M:IF selecung through the same

- process as pcoduce for full scale rural elecmification and initial $50 fee pzud at the
dme of the sign up and agreement 1o contractual terms for sexvice provision and fee
payments. All fees charged and terms provided 1o users would be the same¢ as for full
scale projects.

3) The services o be providcd would be the same as could be provided under the .
terrns of full scale RE.

" 4) A local pecson would be selected and trained to serve as the SEC field tcchmmn
and that pecson would provide the technical service and act as the SEC ageat for fec
collections under Lhc same conditions as proposed for full scale RE. - :

_ T’he]ICA téam in Co-operation with SEC designed the standard system w be inswalled.
- In order to meet the future needs of Kiribati rural clectrificaton, the systemn needed to
* be high in reliability due to the d1t’ﬁculty and cost of accessing most of the future sites

for the rcplaccmem of companents. Since this would be a pilot for petmanent rural

electrification, not a short terr atternpt o satisfy the basic need for electrical services
for 2 few years before a gnd could be provided, the altemative. For this reason, the

' dcngn was established through detailed computer modeling based performed in the

district area and that information coupled with experience from othec. Pacific Is!and
photovoltaic projects peovided the basis for the load estimates. Using this load estimate,
 the systemwas designed  to have no more than: fouc days pec ycar of full battéry
discharge. The desrgn inchuded: . :

o ) Sing! e crystal or poly cystal paneh of 100Wp b:tt:ry cbaxgmg mpmty

2) 100 Ah deep djscharge battery. -

3) Charge and dxscharge controls.
| 4) High efﬁcnency PL type l:ghts wlth two 7 \.‘Uat‘c and one 11 Wart ﬁxmre per S)’StEm
5} A low power night light using hlgh intensity LEDs, . C

" Mote than one manufacturer was represented in the purchase of many of the matcna]s
allowing the gad’nenng of Lompmuve field data on the products o -

" The inital sun'ey results which mdu.ated that at least 120 households wou!d be wﬂhng to

. sign up for the service and preparations were made to distribute the 55 available systems
by lortcry if more than 55 houscholds paid the $50 installation fee. The lottety was not
needed, in actuality it required some promotional efforts and support by the local:
govemment to get 55 households to aceually pay the installation fee and sign the service
contract tor the available systems.
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' Two homes were instrumeated to provide detaled charge and discharge current fow
information every ten minutes. Also, a fully instrumented weather station was installed at’
the sité with automatic dam logging.

Insrallstion, Qperetion ond Moxdtering

~ Tn eary 1993, the systems were installed using local labour with the supervision 2nd
. participation of a technical ream fromn Japan. All systems used pole mounted panels and

" the same rix of lights. For the initial year of test, no other appliances or changes 1o the
appliance mix was allowed. This restriction was applicd in order 1o insure that the design - -
was tested under the conditions used for its ceeation. The restrictions also were intended

. : to 2id in learning the actual desires of the users for added service since it was anticipated

that the actual user requirements would nor be mer by the modular “one system ﬁts. all” _
 approach and by restricting service, requésts for change and complaints about the -
" restictions would be recorded and those needs could be integrated into futute projects.

" In mid-1993, the Japanese team retumed for 2 technical evaluation and found the
systems to operating as designed with no problems of significance. One year after the
installations of the systems, the team again rermed both for a technical and socio-
economic evaluadon of the project. : ‘ = '

Pilt Pmﬂd{ Findings

In general the project results were as hoped. User satisfaction was high with the
 exception of a strong desire for radio and tape player atachments. Fee collections were
high and technical problems minimal. The design performed 35 predicted and the
project was consideced an unqualified technical success. The only significant design ervor
was the decision to set the charge cut off voltage at 15.3 V rather than the more
common 14.5 to 14.7 V. This decision was made an the basis of reccommendations feorn
the battery manifactucer but resulted in éxcessive loss of water from the battedies which
' required maintenance secvice more frequently than could be managed by the single:
technician. Additionally, the need for high® quality battery water was greater than could:
be supplied fom the sources available to the SEC. Therefore, at the end of the year:
pilot period, other cut off volrages wece tried in order to detetmine the highest volrage "
which could be used without excessive water loss. A setting of 14.5 to 15.0 V was found
to be suitable for the class of battery being used. I

The institutional arcangements were also shown to be generlly sound. The pnmary
problems were with the performance of the feld technician in terms of fulfdling both
the technical responsibiliies and the fiscal responsibilities. As a result, the method of
selection of the field technician was modified to be more comparative and to emphasize
responsibility rather than just rechnical capability. The field technician was changed half -
‘way through the first year and there was a marked improvement in bath the quality 'of
technical service and fiscal responsibility. : o A o
. - 7 THELOMEWPROJECT - :

~ Following the completon of the initia trial year of the Japanese funded pilot project, the
Ministry of Works and Energy concluded that the technical and institutional approach
' being used was satisfactory and met the needs of rurel electrification for Kiribad, The'

decision was made to extend the concept beyond the pilot tage and to commence full
scale elecuification through photovoltaic power.
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During the early stages of rural electification, donot support for the :mtlal -.apmlhsannn

was considered essential since the fees which could be collected feom rural customers
would not be sufficient to fund further capitalisation until a customer base of at least 500
households was present. Fortunately, by the beginning of the JICA project, the
Furopcan Union had already decided to provide support for PV based rural
elecirification projects in five Pacific nations: Papua New Guinea, Tonga, Fiji, Tuvalu
and Kinbat. Recognizing thar Kiribat had the capability and desire for a full scale
project, funding sufficient to provide ahout 250 solar home 5ystcms was budgeted for- -
Kinbat. : :

Two island had alrcady been selected for the next. stn,ge of rucal e!ecmﬁcatlon Marakei
- and Nonouti. To meet the expected initial demand, 75 systems were allocated to each’
" island. The remaining 100 systems were allocated to North Tarawa where the success of
the JICA pxlot project had developed a strong demand by households which had not

- ‘ 'pa:hapated in the initial project. This demand, which was in sharp conteast to the -

cautious aturude of North Tarawa households at the initiation of the JICA project,
showed clearly that there was a high level of usec satisfaction among the pilot project

CUS[O[H&[S

The design of the systems for the Lome 1I project was' carried out l:-y SPILRE! thc
manager of the project for the FSED. Using design methods developed by SPIRE.
. specifically for the Pacific Islands, 2 design wis dcvclopcd which was essentially the same
25 that produced by the japancse team. The components were puirchased by the FSED
~_ under intemational tender using speaﬁcauons provided by SP LR.E: The equipment
~ - ‘provided per household was: -

e 100Wp Siemeéns pholovolr:uc pmcls .
¢ Locally made Chacge stchargc controller
“e  {00Ah Oldham deep dnsch ge batery

o Two 7 Watt PL lights and one 11 Wan PL light From AWA- Compac of Fl;l Y2 Watt
Iocally madc mght hghr _

" TRAINING COMPONENT

- The lnmc I Photovolt:uc Follow—Up Pro;ect, of which Kiribat was a componenr, wis
+ primarily intended to ‘provide advanced tmmmg to national impletnenting agencies in the
development, xmplcmcntauon and "opecation of photovoltic rural electaficaton
_ projects. The tr.ammgwas provxdcd both thmugh formal courses provided by S.P.LRE.
and through hands-on training through participation in all ‘phases of the project.

- The inival courses prowded by S.P.LRE. was on componem spec:ﬁcauon tendering
~ and purchasmg during which the country representatives evaluated the tenders for the
~ component purchases. The second course which precede the delivery of the system
' ‘components was a techmcd coutse covenng lnstaﬂam)n. trOUbIcshootmg and

" maintenandce.

The hands-on compbnents'nf me"mining included participation by“' thc _countxy_ a
implementing ageacies in project design, site selection, site surveys, receiving tesung
management system design, field technician selection installation and project operation. -
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The method used for the in-country component of the training in Kidibati was for the
“S.P.ILRE. expert to visit the couniry ro work with the SEC in planning the following

phases of the project. The SEC would then cany out the project phases as planned.
~ Should thece be difficulries, the SP.LR.E. expert was constantly available by fax or
phone. At the completon of the plinned project phase, the SP.LR.E. expert rerumed
to Kinban for an evaluation. Where problem areas were found, S.P.LRE. and SEC
worked together to solve them. Through this process, not only was the project carried
- to conipletion smoothly and on schedule but the SEC gained invaluable -experience

- while fully supported by S.P.IRE.

" Project Ieplementation

* During the six month peciod between the ordcnng of the materials and their délivery,
~the SEC concentrated on identifying the recipients of the systems and selecting the
candidates for the feld technician posts on Marakei and Nononu

FIELD TECHNICIAN SELECTION

Following the expenience from the pilor project, the process for selection of the field
technicians was intended to result in hiring 2 matré person with adequate technical
capability and Ascal tesponsibility. The process included five stages:

1) Adverusmg the availability of the poszuon about two mon:hs before delivery of _
+ the pco;ect matedals

2) Admm:st:anon of 2 scrcemng test to insure that prospect:s would have adequate
reading wntmg and math skills.

3) lntzrv:ew by SEC seaior suff resuldng in the sdecuon Ofﬁ shorc lise ofcznchdm;s . ' _

4) Vcttlng of the Cﬂndld.att:\ by the Island Councd (ocal gm emment)

' 8) Technical erfommcc testitig. throi, articipaton in thc 3 stcm msmllanon
P g P P Y
process at all three projects sites. - ; . :

But the time the materials. had been delwered 10 the ts!mds for installation, three
candidates from Nonouti and Maraket had been selected. These six men ]omcd wlth the
field technician from North Tarawa and the technicians from the SEC main office to
mstall the systcms bcgmnmg with North Tarawa followed by Nonouu and Mamkel

- THESTATUS OF PV BASED RURAL ELECTRIFICATION
N mnma."n TN 1996 :

The Lomé Ii msrallauons were complctcd in carly 1995, Sirice that bme the techmcal
_problems ‘have been minor with deficiencies in the 7 Wart lights causing the most
problems. The lights were suhscqucnt}y replaced by the manufacturer with improved -
versions. A'SP.LRE. representabve inspected all the installations and fcw problemns
with the quality of maintenancé which had been carried out.

Fee collections have contnued to he greater than 80% on dme- and v\ﬂually 100%
within two months of the due date. This high level of fee collections is attiibute to the:
high quahty of service provided and resulting user sztsfacion and to the fact thar-
systems are in fact disconnected for non-payment heyond two months and temoved for
non-payment beyond three months unless special atrangements have been mad with the
SEC. Since the initation of the project, less than 1% of the users ace disconnected for
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non-payment at any given time. Removals for non- payrnenf h:iyef been necessary only
for systems abandoned when a faruly moves from the distncr

In response to the demand for radio and tapc player connections, the SEC has msm]!ed
“high efficiency DC/DC convertecs as a tmial in households on North Tarawa with an
increased fee of $1 per month. The response of the users has been uniformly positve
and the converters will be provided te customers on Nonouti and Ma.rach dunng 1996
under the same terms.

A few custorners have expressed the desice for further expansion of servlces and’ the: L
SEC is in the process ofdcvxsmg a method ofh'mdlmg those rcquc,sts e

OTHER ACTIVITIES

© With 250 systems installed under the uglity, there is insufficient revenue to' cover all - -
costs of their operation and maintenance. Unl at least 500 systerms are installed, there
‘will be continue to be 2 modest short fall in revenue. That shortfall is bemg made up - .
through cross subsidy from other operations of the SEC. In addition to its primary o
business of the Rural Electnficinon Udlity, the SEC has sigmﬁcant income from: o

1) the manufacture of conu'o!Jcrs and DCIDC convcrters For scale in Kirbat and '
overseas;

~2) ‘management of PV projects for’ Gmcmmcnt 2gcnc:cs such as Hea]th

~ Department, Public WorLs Deparlment and Qeuondary Boarding, Schools on outer

“islands.” - :

©3) sale of u'nponcd PV components t0 pnvate individuals 4nd msutuuons n I“».anau
and their installaton. : : : '

' From a commercial point ofvu:w since its ceorganization in 1989, the SEC has mOVed
_from near banksuptcy and cheonic losses to a profitable, commercial enterprise with
income more than sufficient to msure sustaimability ofthe PV systems provided to cural

customers.

s sxPAusmu oF Puomvomw éAsE‘o RUHALPV EL'Ecmchnon m YHE REPUBLIC OF KIRIBATI.

In rcsponse to the high demand for basic clecmcaty need: by the rum] population’ of
Kinbati, the Kidbau Government agreed that the existing wural electrification concept
which has beén successfully managed by the SEC, shall be expanded to cover all outec
istands in the Kirbat Group and fucther expansion to the Line and Phoenix Group.

In February 1993, the JICA pior smdy in North Tarawa was commissioned and handed
over 10 be maintained and managed by the Solar Energy Company. In 1995 the Lome 1i
_: project add 255 new systems. 115 were installed alongside the JICA PV systems in -
- North Tarawa and the rem,umng 140 units were dtsmbutcd cqual]y on Nonouti and :
Marakei. : : : :

- Since ]995 no othcr msra]Janons wére msta]]cd Thc SEC would rcquu'e at least 550 units
to reach a break even mark Dué 1o the insufficient number of systemns, the SEC utility -
* activities currently in opemuon is subsidized by other i income from sales and othcr :

services.



The successful JICA project had demonsirated the viability and feasibility of 2
sustainable peoject. The fee charged to the users is affordable and secvices provided by
the SEC has been satisfactory. It is now nearly 5 years since the installation of the JiCA
project 2nd up to the present, none of the barteries has been ceplaced. The replacement
cost of battery and other component has been deposited in an interest beanng account
and it has ceached $30,000 by February 1997,

" The project is now well known through out Kiribati and the inhabitant of istanids not yet
covered by the rurzl electrification prograra are demanding for similar scrvices to be
establishied on theit istand. The SEC at this se2ge could not cover inital cost for project
expansion to new islands but will be able to do this if the number of systems has been
increased to 2000. ‘ : ‘ . o |
With the full supporr of the Ministry of Works and Energy, a phn o expand the -

 number of SHS is apptoved.’ ‘The Kiribztd' Government approached the French

Goverament for the electification of the existing 3 utility sites plus 5 riew istands also -
located in the Gilbect Group. The 5 new sites are Abaiang, Maziana, Kuria, Abemama

and Arorae. The feasibility on this project is anticipated o be carried outin Aprl 1997,

In 1995 the Kiribai Govemment requested to the Japanese Government for Technical
Assistance which' initially involved 500 solar home systems. However, in view of the -
geeat deraznd for basic electrical secvices among the rural dwellers in Kicbati, the
" Kidbat Government will request to the Japanese Government for consideration, the
increase in number of solar home systems up 10 1965 SHS as can be justified by this
supplementary paper. : IR L o
- In table 1, the name of the sites or islands were proposed to be electified under the
Japanese technical assistance. : R - ' '

"_I‘ab_!e‘_l. P:b’poscd n@ambei’ of Solar Horae Systems for Fach Se_leicted Atoll.

TRLAND | NO.OF | DEMAND T PROPOSED NO.
S : " HOUSE| =~ FPOR - | . OF . 1%
HOLDS |  ELECTRICAL | = ' HOUSEHOLDS -
- . SERVICES | | = ' SOLARPV
o .. SYSTEMSTOBE
CINSTALLED
Bundoas | 633 TTTTIO0% T
I YA T ~100% %0
Annuka 19 . 100% - 100
Tabitewea | . 585 - ¢ L 100% - .300
Mesag S L :
“Tabievea SR T R TS T A
C Maae o | T .
™ 3 : ©53% T 100% - 300 o
“Nikvazu 3% ~106% ; 200 N
" Oooton FETR 100% 215




263 (o]

Tamana 75
Banaba ) 100% 7
TOTAL 3631 1965

Table 2. Distribution by villages and recommended

number of 'Ficld-chhnician to be

recguited by SEC

Table 22. BUTARITARI ATOLL: 300 SHS |

VilTAGE RO OF SBLAR T [SECFEID
S HOME SYSTEMS - | TECHNICIANS.
Buonma o 1 —
I)kié.ngang S0

Tanimaiski %

Tamimmaniu 0 i

Keuea L_SO

B 25

Kumz 35 1

Table 2b. MAKIN ATCGLYL: 200 SHS o

TNO. OF SEC FIELD

!\:{akin

~[viLLAGR - NO. OF 50
i HOME SYSTEMS TECHNICLAN
wl‘_'(:"el_m 1.00. B . 1
100 1

Table 2c. ARANUEA ATOLL: 100SHS

VILLAGE NO. OF SOLAR RO OV SECHE D
HOME SYSTEMS TECHNICIANS
Bu':;jii.dr - 5 1 —
. ‘
'; iT;a.k::aJ::zng 23
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Yable 2d TABITEUEA MEANG ATOLL: 300 SHS

VILLAGE NO, OF SOLAR NO.OF FIBELD
HOME SYSTEMS TECHNICIANS

Udroa 25 1 -
Eita 5 T
Teckiz - 2%

Buou %

Tmacaﬁg- E 25

Teisamm ; 23 1
Tekabubu T ]
Kabuina ‘.'-FS

Bangai a5

Tgbaeorga 25

_Ain;-a _ ﬁS : 1

Tauma ?.5 '

*Fable 2¢. TABITEUEA MAYART ATOLL: 200 $HS

NO. OF SECFIBLD

VILLAGE | NO. OF SOLAR
' HOMB SYSTEMS .TECHNICIA.NS
Busa I — T
Tews - 50
Ksamabanpa 15
Taungseaka 2,5
ﬁukutom 25
Tak:uu : 35 1

Table 2f. BERU ATOLL: 200 SHS

NO. OF SOLAR

NO, OF $6C FIELD |

VILLAGE .
. HOME SYSTEMS TECHNICIANS -

Nk T - : ; '

Tﬂmiaki 28 '

Tebung . ]
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g

ledko 27
Autukia - 27 B T
Aoniman 37
Teteino 27 1
Table 2g. NIKUNAU ATOLL: 200 SUS
‘VILLAGE NO. QF 5OLAR NO. OF SEC FIELD
HOMRE SYSTEMS TECHNICIANS
Nikumanu : 100 1
Mandki 100 1
Yable 2h. ONOTOA ATOLL: 215 SHS R
VILLAGE ' [ NO. OF SOLAR NO. OF SEC FIELD
HOME SYSTEMS | TECHNICIANS
Buanki L 1
| Tanacaog 35
Tekeawa 35
O{oae : 35
| Aids 35
T:buamnc. a5 1 7
-~ Table 2i. TAMANA ATOL1: 75 SHS o -
VILLAGE =~ NO. OF SOLAR NO. OF SEC FIELD
o HOMBE SYSTEMS TECHNICIANS
Brkeakaa N - i
Bascbuka a7
Table 2j. BANABAISLAND: 7§ SHS . . -
VILLAGE T TNO.GFSOLAK | NO. OF SEC FIELD
Co HOME SYSTEMS . - | TECHNICIANS
Anteceen . - 75 i
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MONTHLY INCOME PROJECTION AND COST OF MAINTAINING PROJECT

Fee Strnrturing Murhedology

 The most basic factor in the analysis of a project is its assumed life. In the case of
“conventional rural electrification, it is common practice to assume a project life based on
either the effecuve life of the major capital componeats. In the case of solar, the major
capita] components are the solar panels. ‘Their operational life is not accurately known
since panels produced using curvent technical processes have not been in the field more
" “than about 20 years. Under this warranty, any degradaton of output from the panes in
- excess of 10% over the rated value will be compensated by the manufacturer. Since the

o ma;or capital components are warcanted to last at least 20 years, for the purposc of
-+ project analysis, 2 period af 20 years is teasonzble and was chosen.

‘ Ca@o.mxf L ad e 5, alvagt Vdv:

 The assumed life of il components is based on actual field experience with the

~ components being used. The capiwlized components of the solar home systems -
- provided under the JICA pilot study 2nd Lome II project are sofar panels, bartedies,

- appliances {lights), controllers, wiring, switches, mounting hardware and installation
' labour. With the exception of the batteries and panels, these components of solar home
“systems have no salvage value at the end of their assumed life. ' : :

- . The salvage value of the compouems in place at the end of the 20 yeacs is assumed to.
'~ have a value proportional to the. remaining life of caghr years, there will be a replacernent’
at the eight and 16 year points in the project gme line At 20 years, the’ installed
conteoller will stll have four years life - half oF its assumed life - remammg and therefore

sa.lv:age value is assumed to be half of its initial cost. This approach is justfied by the

continuing operation of the project beyond the 20 year penod Rural electnification is a

‘continuing process, not one which is twrmlly renewed every, 20 years. Therefore it is
reasonable to assume that the controller which is in place at the 20 year pomt will -
com:nue w0 used until it wears out rather than salvaged and replaccd by a new one.

BATTERIES.

1.

i'he lead present in'spant solar bartteries has a rcsalc vajue of abour 3% to 4% of the
 initial price of the battecy. However, recycling of spent solar batteties is an important
environmental protecﬁon component of solar based rural electrification. For Kidbat, to
tecycle the battedies requires separating the lead from thé othec battery components and
shipping the separated components to 2 battery manufacturer in Fiji or: Papua New :
Guinea. The cost of tecychng is about equal to the sa]vage value of the spent battety and
therefore for the fee analysis, no bmcry salvage value is assumed ‘

PANELS. ,
The'solar panels are specral case since they mely fail outnght and theic loss of capamty is

‘50 slow. Since the manufacturer warrants the panels to have a degradation of o more - ;

“than 10% for 20 years, it is reasonable 10 assume that the panels will have an available
capacity of at least 90% on initial value at the end of the 20 years analysss period. '



As with other components, it is not reasonable to assume thar panels will be sceapped at
" the end of 20 years if they stll have 90% of their original power producing capability
intact. What is expected to happen is that addidonal panel capacity will have to
purchased 1o teplace that lost aver the first 20 years of the panel’s life. Since there is no
evidence that furthee degradation is faster than that which took place the fist 20 years,
'~ the end result is thar in the second 20 years of the project, the power is likely to
- produced by a mix of newly purchased and older panels.

“Therefore for the analysis, the panels are assumed to have a salvage value proportional
to the percentage of available capacity remaining. Since the manufacturer warcants the -
panels to have 90% of initial capacity remaining after 20 years, the effective value of the
panels after 20 years would be the cost of 2 new panel with 90% of the capacity of the
original value. : : T o

'One factor which can’ be expected to reduce the salvage value of the panels is the
probability that panel costs will continue to fall slowly. At present, the panel capacity can
be replaced for about US$4.50 per rated Peak Watt (Wp). Many manufacturer and
Government analysts expect that the panel czpacity will drop to a minimum of about
US$2 per Wp over the long term. It is unlikely to go lower unless an unforeseen

technical breakchrough occurs since the cost of glass, frames and packaging is riot likely -
" 10 fall significantly. To compensate for the likelihood that replacement capacity will be
cheaper than the initial capacity a salvage value of 80% of initial cost rather than 90% -
' the perceatage of actal capacity remaining - was used in the analysis. This effectively
- assumes 2 replacement cost of US§2.25 per Peak Watt. o : :

.. Monthly Cost of Component Replacement.

Since the initial tﬁpitalisa;ion is assumed 1o be provided through eﬁctgma] or intemal
- subsidy and will not be recovered from the user, the fee that is collected. from the user

. to replace a component should be an amount which will, when totaled at the end of the

component life, be sufficient to replace that component: For the analysis, monthly fee
collection is assumed since system maintenance is normally carried out on a'monthly
_ - basis. The fee which is collected is placed in dn interest bearing account, therefore the,
© . futute value of the string of received fees placed at the availeble rate of interest for a
period of time équivalent to the Life of the component should equal the replacement
cost of that component. ' . ' ' L .
The interest rate assumed is that of interest bearing accounts at a cornmercial bank in
Kiribati. Presently, that is typically 4% to 5%. The replacement cost of the component is
not necessarily the same as the capital ¢ost since replacements do not have to be the
sameé units which were supplied under the cestricted tender used by the donor. This is a
particulacly noticeable in the case of batieries since 2 U.S. imade replacement (a paic of 6
‘Volt Trojan T105 batteries connected in series) can be landed in the Pacific Islands for a
fraction of the cost of the exvellent but expensive Oldham battery supplied under the
Lome 11 tender. Laboratory tests as well as field experience in Fiji indicates that. two T-
105 batteries connected in scries have greater capacity and a life at Jeast equal to that of -
" the Oldharn battery. Two T-105 batteries can be landed in Kinbati for abour one-thicd |
- the delivered cost of the QOldham unit. ' : :



Support Costs

" In order to perform mainrenance, fee collection and the other activities associated with
the opcration of the project, there are institutional costs consisting of administration and
technical labour costs, overhend costs and tavel costs which must be incucred. Most

‘Qrganizatons implementing rucal elecuificaion  projects have other actvities.

" Therefore, many of the instirurional costs must be allocated based on the percentage of
“each cost which applies to the rural electrification project.

Tt is assumed that the technical support will be 2 combination of secvice by locally based
feld technicians and by more experienced rechnicians based on the capital island. In
many cases, the local field technician will pecform services on the project not part of the

~“rural electrificadon program, such as maintenance of private school solar systems, but -

- for a purpose of this analysis, the full cost of locally based technicians will be assumed to

- be directed to the rural electrification project. This includes salacy, local transport and

other support costs. For the senior technicians, a jusuﬁablc percentage of salary and

" office support costs plus the actual cost of travel to field sites are allocated to the rural

electrification project.

\Xfith the small number of employees and limited number of different activities béing
handled by the i institutions responsible for Pacific Island solar based ivral elecuification,
pessonnel and support costs can be allocated among projects based on actual time sperit
on each. Where that is not pracucal, as in some administrative costs and general
ovethead they can be allocated on the basls of the perccnmgc of total gross income
generated by each acnwty ' : SR

~ Supplemen mry Pra_)ecf Income

Besides thc penodnc fees wlnch are collectcd from users for the solar home syﬁtems
“users are usually requ:red to pay a one tme ‘charge. This could be considered 2 negative
capital cornponent in the seting of fees but for danty in the analysls, it is assumed to be
supplementary project income which offsets some of the operation and maintenance
cost of the project. For 2l the mdcpendcm Pacific Istand countyies except Naurus and
‘Westem Samoa, rural electrification is in its early stzge.s and cxpans:on cin be expected
o connnuc for many decades into the futurc

The acaual sityation is Iakcly to be an :rregular growth with largc numbcrs of installations
~ some years and none in others. Since there is no predictable pattem to the growth of
rural electrification in Kinbav, it is reasonable to assume a constant growth which
appears appropriate in the light of past growth and IOng term development plans. Since
the effect of this supplementiry income is small, an 2ssumption of linear growth in
sysvm numbers and growth based on difficult to substantiate but reasonable éstimates
- will not mtroduce a s:gmf‘cant ertor in the result. : :

In any pro;ecr requiring cepayment by users, there il rar(:ly by 100% of the lﬂlpOSEd
~ fees acnially ‘collected. The percentage acuially collected will diffet according to many

- ¢ factors including customer satisfaction, the method of collection, the affordability of the -

fee, whether or not systems ace d:sconnected due to non-payment and the relative
importasice to the user of the service being provided. In Kinbati whece there are well
maintained systems and a2 demonsteated pohcy of disconnection for non-paymeat, on-
tme fec collections of 90% nor paying within sbx months
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Paying custorners must cover the cost of non-paying customers if the project is to be
-~ sustainable withour operanng 2nd maintenance subsidy. Therefore the fee charged must
be reflect the expected rate of non-payment of fees. For this analysis, 85% collection is.
assumed as reasonable since collections have been bener than 85% n the recent projects

- of Kinbat.

- Por the JICA pilor projecr, the sfnall installed base of 56 systems would have résu!ted In

an unacceptably high fee if all costs had to be recovered from 'just the served:
households. Therefore, 2 fee of A$9 was set based on actual 1994 SEC operating costs

and the projected fee income for 500 systems (which was considered to be an achievable |
~ number of installed systems within five years) rather than on the immediate systein size -
- of 56 installations. This was consistent with.the intent of the project which ‘was to test
not only the technical aspects but 2lso user acceptance of the fee which would be
required to cover O&M costs of PV based rural electrificaion on a large scale. It also
allowed a fee stucture comparable to existing r:xpcnditures of households on kerosene -

and dry battecies. From the SEC and Government point of view, setling the fee as

though 500 systems were installed was considered justifiable since: (@) if the JICA project
was successful, the intent of the Kinbati Government was to continue tural
electrification through photovoltaics as rapidly s pessible with an average of 200 new
- inswallations pet year coming oi line beginning in 1995 or 1996 and continuing untl rucal
electrificaton is complete; and (b) fee income could be avcrag&d over four or five ycan
whcn batteries probably will cequire replacement. :

:thh the comp!enon of the Lome I pro;ecc in 1995 thc custorner base rose to 306
which, keeping the JICA project fee of $9 for lighting and adding A§1 for those desicing
2 radio connection, sull results in about an A$9,000 per year shortfall. In csmblsshmg the
Lome TI fee structure, it was decided not to change the basic JICA fee structure because
the break-even point of 525 systems was expccted to be passed by 1997 and after that
the surplus from further growth would cover the short-fall of lhe carly years. On a'10
- year basis, assumning the expecred avemge of 200 systerns added pec year - represenung _
© about 30% rucal coverage by 2005 - there should be a net of surplus sufficient o not
" only cover the inigel short-fall butto cap:tz.hze systern expansion for long ame
customers desiring more services. If the rate’ 6f growth is ‘slower than’ pro;ecred the
SEC 1s prcpz:ed to provide 2 cross subsidy for a few years from proﬁtab!c components

- of the SEC actvides which include contract work done for Govemment Departments

{curcently Ministry of Health, PWD, Boardirig Church owned Seconda:y Schools etc.),
contaact work for private organizations such as rehgxm:s schools and the local sale and
export of imported and locally made solar components. While this cross-subsidy could
- delay the ability of the SEC to increase levels of service to existing customers, the

‘demand for load growth during the carly years is not cxpccted to be great and t.hls
;shOuId not serously reduce user acceptznce



" KIRIBATI COST ANALYSIS FOR SETTING OF USER FEES

Effective Interest Rate = 4%
Finance Charges = 12%
“Term of Analysis = 20 Years
MINIMUM MO\‘TI{LY FEE NO DC/DC CONVERTER $8.95
MINIMUM MONTHLY FEE WITH DC/DC CONVERTER = §9.22
1995 FEE CHARGED NO DC/DC CONVERTER = $9.00
1995 FEE CHARGED WITH DC/DC CONVERTER = $10.00
= Replacement cost, systems"with no DC/DC converter = $4.68
'Replacezﬁent cosg, systerms with DC/DC converter == $4.95

~ Prior 1o the inswllation of systems, the SEC will recruit 19 full tme Field Technician for
the selected 10 islands. They will be trairied by the SBC in the r::pau' and maintenance of
the systems as well as the collecting of monthly fees. The training will be carried out
before and during the installation of the solar PV systems to ensure that the Field
Technicians can do the required work without external supervision. The Senior
Technicians who are stationed at the SEC office in Tarawa will make regular visits to the -
sites not only to ensure that the Field Technicians are doing their job but to actually see
- that the systems are well mainttined and fees are properly dowmcmed and/or recorded.

All expenses incurred in the raintenance of the systems which include the salazj' of
© ¥ield Technicians, replacemenr of defective or damaged coinponents, cost of the SEC

visits to the project will be met from the fees collécted from the users of the solar PV
- systems. It has been established that 2 minimum of 75 units per site is viable to recruit 1
 Field Technician, Please refer to Table 2a-2h for the distribution of solar home systems
~ for éach site. Table 3 below shuws anticipated income from the pro;ect

Table 3. Mo'n {h!y income prajeq‘fian' oﬁqf cost of maintenance per s!!e. "

ISLAND | No. of SHS | Tor Costof | Costof Replacerent | Nee

Income per | Mainteoa | Admiaistra | cost pec Profit/(Los
wooth (A¥) [ nee per Goa sad month -~ | s) per
: month overhead ¢ | month
(AD
Bomawa | 300 |2700 |G (09 {1404) B
{Ma 206 [1s00  T[@m [as (935) BT
Aroua {100 (%00 [am® . 09 TN KTYRE
Tabiwaes {300 . [ 2700 |G a8 [(@0n |46 ;‘
Meang : : SR : r _ ;
Tabitewea | 200 1800 | @1 |0y @@ ms
Maigki | '
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Beru 300 3550 (375) (75 (1.404) 846
Nikuoaa ] 200 1800 | G79) a5 ©36) 514 e
"Onotoa 215 1,035 275) s (Looe.z) 578.8
Tamana | 75 675 a3 B G5 74

Beoaba 75 675 RN 351) 74

Torl 1955 17.685 Gase) | as0) B39 4.9;_33.& .
CONCLUSION . '

The experience in Kinbati powerfully illustrates the contrast between PV based rutal -
 dlectrification based on individual purchase and instrudonal management. The attempt :
at rural electrification thraugh the sale of systems to users, cven with available. service
and support, failed to bring electrification to a significant number of rural dwellers and
cesulted in systems which pecformed so pootly that confidence in PV was lost by rucal
“households. The shift to service provision by a utlity type instwition has comp!etely
“ wumed acound the siuation with high user satisfacton and rural houscholds now paying
in advance to be put on a walting list for systems. The problcm of the SEC has shifted
~from trying 1o locate customers to provide sufficient opecatag revenue to expandmg
- ‘SeHSIb[y yet rapid to fll the dem,md for extended and c:-.panded scnnce.s '
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ke Depamnem of Electrical an,meenng, Chiang Mai Umve:rsu)-, Chiang Mai 50200

ABSTRACT

" This paper desenibes PEA’s programme on design, implementation and evaluation of pilot hyb.id
renewable energy systems for electification of remote villages in Thailand. It is proposed that (hree
hybrid crergy syslems namely, PWM:crohydrofDacsclfBattery, P\’/Dn:seUBaucry and PV batery-
less grid connected power stations be installed to demonstrate and evaluate advanced renewable
technologies Mcthodolog;es used in systems desmn, des\,npl:ons and operauans of the systems Are
given in detatls. : : . o

K.F;YWO RDS

Pholovohmc ‘diesel generator, nucrohg,dro 5enorator hybnd energ)' System remole area power
“supply; rural electrification . .

INTRODUCTION

PEA is a state enterprise responsible for the disiibution of electricity in all parts of the county
except Bangkok Metropolitant area, which is over 99% of the total area of the country.” This
includes remote areas which do not have access to the gnid At present there are about 1,400 out of
64,000 villages remain to be electnfied ‘which some of them are remote from the! nnd such as
islands and zlong the border of the country. Recently, PEA has initiated a programme onithe
lmp]ememauon of pilot hybrid tenewable encrgy power plants at remate villages The progranisms is, -
a biateral’ cooperation between PEA and Intemational Centre for Apprcallon of Solar Enerdy
" (CASE),-a UNIDO agency. Thatland’s Cluanp Mai Umvcrs:ty and Aus:raha s Curtin University of.
Technology are also participating in the programume. The mazin objectwcs ofthe programeie age 10
demonstrate and evaluate advanced renewable tcch.nologlcs and 1o familiarise PEA staff’ with the

hybrid energy sys&em design, companenls sizing, costing, instaliation, operauon and maintenarce.

In this paper, overviews of the three hybiid renewable cnerg} sysiems are given below.
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HYBRD RENEWABLE ENERGY SYSTEM
System configuration

Diesel power generation is PEA common practice for supplying electricity to remote villages as
diesel generator is relatively cheap and power plant construction . time is short, However, the
generator has very poor fuel COnsumphon efficiency at light Joad. Furthermore, fel cost at site is
quite high as access lo remiote sile is u<uall) difficult resulting in high transpomtmn cost. A novel
~ hybnd energy system, where electacity is generated using muhiple fuel sources (Nayar 1994)
- sigaificantly improves ¢fficiency of the diesel A typlca! conﬁgurauon of the syswn is deiCled in .
o Fig 1. :
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System operahon

The system has three 0peralmg modes as thc inverter is capa‘o!e of bi- d:rcmonal operanon i.: ligtht
load and the battery'is sufficiently charged, the systen supplies the ltoad from;the baitery.” Al
redium load, the diesel is automatically started ta supply the load and also 10 charge the battery.
Dunng peak ioad, both the batluy and the diesel operate in parallel to supply the load. The maias
ad\anmbeb of this s,mcms aré that diesel, inverter and battery can be sized smaller than stand

.done systcm and opumum perfon'nan‘.c can be achieved. -

System de.sign approaches |

N In desmmng a hybnd energy systcm it is nccessa:y 0. have mfonnatmn concmuna Cnergy source
j'a\zulable energy demand and load profile. These information is normally obtained by a technizal |
- site survey which includes load study as well as socio-econonic dnd culral’ smdy ‘When peak
: demand, daily energy demand and load profile are ‘estimated,’ the System operatton ard sysizm
" component sizing can be detennined. Under this programme, all of the demonstration sites are
located between latitude 12 = 19 N and longitude 93 <112 E. The 3\'eraQe honzomai surmcc N
“sunshine equivalent of 4.5 Peak Sun Hours is used in the destgn.



1n reral Thailand, a typical daily load profile has two peaks, one at around 6 AM and the higher one
at around 7 PM. The daily encrgy consumption per houschold is about 1 kWh. The t)'p:cal Ioads
are tighting, television, refrigeration, and rice cooker.

PV/MICRO-HYDRO/MIESEL/BATTERY SYSTEM
The existing nucrohydroldicsel power system at Kun Pae village in Chiang Mai Province comprises

2 90 kW micro hydro” gencrator’ which caters for the entire current energy demand for
approximately § months of the year, During the remaining summer moaths, power is generated

i only for 5 hours average per day from a S6kW diesel generator set. At present, the system supplys

electricity to about 100 households for 14 hours a day and the monthly energy consumption is |
- about 3200 kWh. PEA is extending the distribution system (o nearby villages and the daily load wilt

e increased. A peak 16ad of 35 kW and daily energy demand of 250 kWh are anticipated. It is

propased to introduce solar pholovohmc array and bauery storage with power conditioning,
- control 2ng remote monitoring into the system as illustrated in Fig 2.

: S) stem opersuon

" The system will have two modes of operation , namely the wet season and the dry season. ’lhe

_availability of water flow for the hydro plant is the key aspect. In the wet season, the hydro
generator supplies the load and will partly charge the banteries through the inverter working as a
battery charger. The battery will also be charged<during the day from the photovoltaic panels.
Wheén the system foad is very low to support the hydro generator, the load is met by the battery

~inverter.in the stand alone mode. In the dry season, when the system load is low the solar amay

supplies part of the foad directly. The mismaich between solar power input and the Joad is either
snpplied by the battery or stored by the bauery ltis proposed that the dl£S¢| TuRs bctwecn 6- 10 pm
cver) day to supply the load and charge the battery -

PVfl)lI* SEUBA I8 ERY SYSTE'\!

The c\mmg power system at Xo Kui Trat Pro\nnce comprises two - 56 kW diesd generator sets
supplying interrupted power to about 250 of the houses through an overhead  line. Power is mainly |
used for lighting, television, radio and rice cooker. The peak load of SO LW is anhmpatcd The
proposed hybrid system comprises solar’ pholovohmc array, diesel generators and bauery storaae
with power conditioning, control and remote momtonng as ':}'own in hg 3. ' :

PV GRID CONNFC’TFD SYSTEM

Three PV/Battery/Inverter power systems were comnussuoned in 1986 by PEA to ineet the then

villages power requirements. Recently, PEA has extended the 22 kV distribution ‘system into the
villages and made this renewable encrgy system redundant. In order to maintain full use of the

existing 60 kW solar arvay, il is proposed that the existing 40 kW inverters at Den Mai' Sung, Tak

Province and Ma¢ Ka Si, Nakorn Sawan Province be replaced with a new 45 kW geid conneciec

mverter of the latcsl iechnology (Borle et el., 1993) which operates in a battery less mode to input
~into the grid the anticipated 45 KW from the solar array during da\hght hours. The block diagram’
of lht. proposed systernis shown in Fig 4.
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REMOTE MONITORING

It is proposed that at éach of the four demonstration sites a suitable telecomminications lmL be
established such as a radio phone with a modem be installed 10 remotely monitor the performance
“of the system. The followmg paramclers will be monitored; system load (kW) | current, voltage
“and frequency, solar msolauon level; diesel fuel conf.urnpuon battery cumment and battery 1oom
‘temperature etc, The remote. monitoring system is introduced 1o demonstrate  appropriated
‘apphcallon ofcompuler and lelcco:nmumcauon to small power planl operatlon and conirol.

: 'CONC,LUSION‘E

“The proeramme seeks 16 xdcnufy and app!y a numher ol‘ new lﬁ‘ChﬂO!OglES and design approache:,
- 50 as to achieve'a suitable and acceptable cost power suppl) for remote villages in the PEA areas of
_ operation. For this first phase of the progranune technical sife surveys have been carried out at
three different sites, At present, systém design has been completcd and ongoing activities involve
equipment procurement, construction and ~ commissioning of the power plants. Then, the system
performance will be monilored and ~ evaluated. Finally seminar and -training courses wilt be
organised to transfer the tcchnoioucs to PEA staff
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3. The Philippine PV Experience and Programs

THE PHILIPPINE PV EXPERIENCE AND PROGRAMS !
by
Jessie C. Elauria’?

:A bsrraa‘ '

This paper dzxmsse:s the Philippine experience for more than rwelve (12) years of researcb -
devefopmenr promotion and commercialization of the pborovofm:c (PV) technology. A macro-

- overview of selected and major past and present PV projects are presenrea’ This gives a rich
perspective of the uarious roles of traditional and occasional operators in the PV secior. Lessons
learnied ﬁrom these projects ave also indicated. Additional b:gbhgbrs of the paper mdua’e the
. gowmmem: mmzdare, pohc:e;, pla::s and pmgmms on PV, _

. ‘L ' 'I'ntrOductio'n

The Phllsppme governmenl is commnted in the full development and unluzauon of new and_
renewable sources of energy (NRSE). Cenrally . mandated 10 accelerate the research,:
development, promotion and commerC:allzatlon of these resources, the Department of Energy
{DOE) expncatly defines the potential role and contribution of NRSE in the strategic long-term-
Philippine Energy Plan {1995-202%). ‘Various utilization and conversion technologies for these
resources aré envisiéned 1o help build the finks to economic sustainability of rural economy.

- Specifically, NRSE is seen to play a vital role i in public Infrastructures development like rural -

.electritication, ! Among the pools of renewabie energy technologies that are available today,
the solar photovoltaics {SPV) offers the most ﬂexible and practical solutions to address rural -
electnfrcauon lmbalance : P :

'Sofar PV today has gone a |ong way and is already in the road to commercmhzauon Several

strides have been achieved, PV- applications for remote. locations were proven feasible. -
Private sector role seems very promising. Past projects provided the impasse for developing

‘a long-terrn natjonal plan for developing the PV market, thus paving the way for a declared

national policy on dgcentralized rural electrification, Thls ciearly supports the prefcremual blas :
the governmem mamtams for promotmg NRSE. :

The government cou!d plav 3 vnai role in dlrectmg the deveiopmem thrust of the Phnhppme
PV program. ‘The DOE for this matter is preparmg the groundwork for mvolvmg electric
cooperatives, private sector and NGOSs in sustainable decentralized rural electrification (ORE).
- Although the route to sustainable deveiopment and use of PV is long, the government will ury
1o optimize resources so that in the ead the PV technology can contribute to our eneigy
secwiity ang sufflcrency objectives. :

1 Papr prosented dieing the. "Regional kasbop ori Solar Power Generarion Using Photovoltaic Tedmology” beld on
Februavy 26:23, 1996 st the Arisn Devclopment Bank.

V' Director of the Energy Usifization Management Bureaw, Deperorent of Energy, PNPC Compler, Mervine RoaJ, Fore
Bonifecio Mebari, Metro Manila (Telephone Number £44.10.2§)



i, The Philippine New and Renewable Enérgy Development Program {NREDPi; :

The NREDP consists of three sub-programs. First, the Technology.sub-program which aims

10 suengthen the competitiveness of NRETS; Second, the.Promotion.and. Commercualuzauon

sub:program which aims to prepare the market and growth of the renewable mdustry, and

Third, the Area-based Noncon-Energy-sub-program-{ABNEP} which aims 10 implement NARSE

projects and programs in rural areas using the area- based decentralized, bottom- top enecgy
" planning strategy.

" New and renewable sources of energy {NHSEI provide an afternat:ve for meet:ng rural energy
“requirements. There are renewsble energy-based technologies which providé an aplion for

elecurifying areas that can not be economically connected to the power grids. Aside from
_being an abundant energy resource in deve!opmg countnes like the thhpplnes, renewabies are
likewise more environmental fnendly than fossil fuels.

- _promoiehe lacge:scaleuse-ofrenewable-energy. Theseinclude the fol!owrng {1}Renewab|e
‘Energy Power Program {REPP); {2)  Financing Energy Services for Small Scale Users

{FINESSE); {3} lsang Libong Bahay: Pailaw Mula sa Araw; [4) the MILIEV PV Program
{Environmental Improvement for Economiec Sustainability or EIES); {5} the Agrarian Reform
‘Communities’ PV Program of the Social Reform Agenda {SRA), (6) the Solar Munlcrpal

'lnfrastruclure Program {7} RP‘Indla NRSE I"echno!ogy Cooperation, and. others

- The DOE expecls to support these programs with market development acuvmes such as

- ‘conduct of market survey. market chafacterization of supply arid demand, market projections,

- pre-faasibility, and deta:led feasibility studtes. and drawmg up of markenng plans, among
others. : ; . o

_ Likew:se, mtenswe prommiotion through awareness- bunldlng activities shall be undertaken to
encourage private sector participation, improve public acceptance and boost the appreciation |
- of decision makers and government p!anners of lhe commercial use of new and renewable

sources of energy

:'Strateqies in NRE Development

Consistent with the country’s overall energy policy and objectives, the DOE has esta_biished
the following specific strategies in the NRE sub-sector!

Support technological research and development on NRE
Intensify promotion of ]UdICIOUS utilization of NRSE
~ Assist private sector in ‘the manufacture of NRE ¢quipment and devices
Create favorable market environment for NRSE technologles
Institutionalize area- -based energy plannlng and management for NRE
Support commermal scale NRE projects . .
Enhance coordination and planning of NRE policy and program
. . Strengthen private sector particnpation and technical capability of CRls
“Conduct of state-of-the-art technology study for NRE '
Conduct and update technology market assessment

200 000808 0 e
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s Rural Electiification

Roughly, the government’s erecmflcauon program has reached only about §1 51 percent of the
iota! household population. Given the most faverable economic, pohuca! and socisl
conditions, electrification by grid networks can only reach aboutﬁ], 97% by.the year 2000,
This still leaves about 32.5% of households unetectified. o

" The country’s archipelagic configuration, thatis, comprising more than J000.islonds make the
use of renewable energy a least cost option for meeting the basic elecuricity demand of rural
people. Diswibution.networks.and instaliation of tnedium-sized.power.piants-are-not. feasible

“In.many.communities becavuse of remoteness of locations mostly in upland communities and
coastal areas, low load densities, and scattéred house locations.

‘Nationa} Plans for PV Developmem

~“The government plans to pussue a comprehensive PV program'that will propel its widespread
‘dissemination and commmercialization.

g...,“d_e velopment.plans_for PV include the. followmg

1) 'Development of measures for the improvement’ of supply of solar PV.
technelogies for rural areas limprovement of the general conditions, systems,’
and markeungl S

@ 'Déveiopmem of measutes 1o intensify the acceptance and dermand for solarPV -
technologles for rural areas (d emand analyms c{gmonstratjqns mamtenanc,e -
.ge;L,Lces financial mstwmems) .

'-;@_ - Developinent - and :dentuﬁcation of strategy for’ the dmsemmauon and.
:cornmermanzatlonof so[arenergv technorogy ) P ;

G Development of requuemems for aduanced trammg re!ated to solar energy
| &. - Condict of research on the product:on of solar cells or Iocal PV panel assembly.‘-

p!am n‘ perspecuve feas:bnllty studies show favorable resuits.

Q Pursue demonstrauon projects for !arge -scale or unlny connected PV systems

Support Progiams for PV

Suppon for R and D -+ The current R&D thrusts for PV technology are being
Actwmes BRI redefined by the DOE- UP-NEC Solar Laboratory. Major
o componems of the R&D work however are focused on
‘the development ' of ‘low-cost and efficient PV
_components, :establishment! of minimum = preduct
. standards, and quslity control. The DOE through the
. Solar Lab will continue to conduct field monitoring of
existing PV installations. Likewise, Iechnlcal ‘advisory
‘sarvices will prowded 10 the}ANE_C,s, private groups, and
others,
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Support for Pre-
commercial/Pilot,
Demonstration
Applications

Support for Deﬁvelbp’-
‘ment of Product
-Research, Standards

and Quality Contral .
: : ~ ¢ gontrol and product standards for PV to sustain Iong-term

" Support for Deve-
* loping Suategic
Marketing Links

~ ' {UsersINGO/PVO/ N

NEA-REC, Others}

The Solar Laboratory has already developed a certain level
of technical capabilities in handling PV projects. The
DOE, as a matter of policy, will continue to support the

‘gfforts initiated and Is considering the vast porentials of -

using PV in economic development,

The archipelagic nature of the Philippines requires that
mostunelectiified barangays be provided with appropriate

PV models for future' commercial dissemination plans.

Although—a--few- PV--—demonstratron_,umgg_bave been

-, Installed and pre-commercial ventures.implemented. | there
ralso perceived need to support R &"Qgct:vntles leading

¢ to.the.development. of. standard tesung for. BV, systems.in
narying Iocatloas, : :

LS At Al Ry

The szrg_n_dard so!ar home system ¢ devcloped for rural
eIectrn‘lcatlon_has.demonsuated th‘geohmcaUeesmrlny

phPhw Pt £ et oty

commercial. tmplomentatioo, fallures ha_ve been;ep_orted
such.as-technical-problems.in_locally-manufactured. BV

" balance_of.. systems,_poo;coilectlonJates,,,unattended
':mamtenance problems,.and-s0-forth. :

Nonelheless, a great potential exists for | usmg PV systems

- for. domesuc,.lhousehold}....appj;canons,mspg,ghcally in

VAL A

households located in o,tfgnds,_;;malusiands,_mountaln

T e

'fwilages and_inaccessible - costal .areas. | The. NEA's

e

: l_electr:fucatnon program h has benefitted-only--51%:of. the
*eural population.-- -

At pres'em, no'product research and standards and quality
- control for PV system exists. The lessons learned from
implementation of two major island “rural etectrification

projects suggest the need for developmem of quahty

commercaahzatton plans

There is a need for at least 3 minimum product standard
to address product rehabrhty,_durab:my. serviceability and
fie!d tésxing prolocols 1o be developed and'published.

‘In the nationwids efforts 10 promote the commercral use

of PV systems; the government is faced with problems

'reiated ta supply mechanisms and establishment of

maintenance workshop and laboratary facilities.” These
are phvs[cal demands that could be met in the near

future,

‘[_he..most,_impo_r_t_a_m,dey_’ejo_pr_n_em the:governinent .has
started is the establishment of institutional mechanisms
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.. Support for tluman
.~ Resources Develop-
- ment Training
- Programs

lo_provide strateglc markeung links between sellers and
buyers The_A ANECs are.now.seen-as-the- rural-based-
service msntunongpm can be developed-to. participate-in
the Supply,,m_eEhamsmswfor PV. The ANECs may
establish links with utban-hased national consultancy
firms to strengthen their capabilities. This is significant
because the ANECs can be fully developed into energy
service firms and this.would mean that expertise could be

- made available nationwide and not just in the countcy’s
_capital and large urban centers. This Is- strategicaily

important because projects on PV technology which are
decentrally applied and are used mosdy in rural and

. remote areas, would then have ready access to expertise
" - within their regions and pmvinces. ‘

- NGO's are also being encouraged 1o pamc;pate in the

o s

dissemination of PV s_ystems NGOS in the Philippines
which have become involved in energy-related matters
range - from an association of epergy equipment,

‘engineers, and suppliers - (REAP} 1o a8 voluntary

organ:zanon of scientists, technologists and engineers

-~ ‘dedicated to the service of the people (STEP). There are
'3 number of NGOs that can build the links between
: commercrahzatcon of PV and commumty deve!opment '

+ This will address_.‘the'spec;hc manpower Ira_lnzngs and

professional development of the PV sector manpower
pool, - ' Trainings - -will" also Dbe directed . to the

' fmancmg!bankmg communmes Hor facnuanon of PV

fmancmg

'OVERVIEW OF PAST AND PRESENT PV INITIATIVES

1.  Res arch Devetopment and Demonsttat:on Phase

PV for Lighthouses
Philippine Coast-
guard, 1964 -
present)

PV for Military
Transceivers
MOE/AFP, 1978

The photovoltalc technology IPV} is already in use
in - the : Philippines - since the 6Q's -for providing

. power to -lighthouses of the ' Philippine Coast

Guard. - The PV 'panels used were -the first
generation type  of encapsulauons which unul_now

perform - satisfactory. even if  they are exposed to
: adverse enwmnmental condmons »

‘The MlniSU’y of Energy {MOE} and the Arrned Forces of

the Philippines [AFP) field tested the use of PV systems

1o provide power ‘supplies fof figld’ military transcever

sets. These systems were proven 1o be technically and

“econamically viable compared with conventional power
supply systems.
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PV for Water
Purnping
MOEJUSC, early BO's

PV for Madical

- Refrigerators-
DOH/Australia, ea:ly
80's

PV Technical R&D,

: Demonstranon

i Program :
Philippine-German

- Solar Energy Project
- {PGSEP)} MOE/GYZ,
© - 1981-89 '

a

Likewise, the MOE through the University of San Carlos -
IUSC) and the USAID demonstrated and prormoted the :
development of the PV technology for patable water
supply and irrigation systems to spur economic and social
development of rural-arcas in Central Philippines, There
were also similar- PV systems installed for the same
purposes with funding support of the UNDP.

"The Department of Heélth' (DOH) and the Australian

governrment damonstratad the feasmmty of PV- -powered
refrigerators in rural health centers.! The systems were

‘proven - viable compared to kerosene- -powered

refrigerators.

The Phlhppmé Ministry of Energy and the German Agency
for Technical Cooperation (GTZ} of the Federal Republic

‘of Germany embarked in 1981 a bilateral ‘technical

cooperation program for the_ development of PV

technology. So far, this almost 10-year initiative is the

most significant that paved way 10 what the staws of the

‘technology is nght now in the country.

' Major contributions of the PGSEP:‘

*  Technical Studies

' Demonsteation of the Technical Feasibility of a
13.3 kWp Centeal PV Village PoWer Supply and PV
Field Labo:atory

A pt[ot solar power plant was installed-in 1982 in
~a small village of 62 households, 60 kms. from
Manila. -~ The plant was put .into operation in
- February 1983 and since then supplied the basic
. glectrical’ needs of the commumty of Pulong
“Sampaloc, Bulacan. -The objective Is to monitor
‘the behavior, performance, reliability and durability
of the photovoltaic system components, e.g., solar
‘array, battery, control devices, inverter and load.

' Demonsteation of the Technical Feasibility of Small
'PV Appllcat:ons :

The Iestmg of the techmc,al feas:b:hw of small PV
power systems as a component of the project led
1o the direction of providing growth conditions for
market development, and _introduction.
Decentralized supply options were proven 10 be
~ feasible and simple. The project’s multi-disciplinary
team were trained on the jOb by makmg each o[ _
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them responsible for one small project.
Raniculatly, local engineers and technicians were

o a iy b A

trained to deve!op,local,‘Py,‘components such_as
cqnttol dewces,iluomscem tubes, smalunverters.
and_othets.which _made possible 10 gather data.

I

and experience on locally @ avathp]_e equipment such
as frames,-batte?fes, DC _motors, pumps, among
othérs. This resulted to the development=of”
systerns adapred to the local market, The PGSEP
has demonstrated and established the techno-
economic viability and social acceptability of the

following small scale PV prajects:

e - stand-alone individual: power supply for.
rural households. [popularly known as the
solar home systems)

PV for community battery charging stations |
PV for remote telecommunication facilities.
PV for navigationa! aids/airport marker -
PV for medical refrigerators '
PV for. water pumping
PV for pouliry mcuba(ors
PV for video cinemas in rural areas.
Solar fence controller
PV for streetlights
. PV for small beach resorts
PV for e!ectronlcs repair shop -
" Other PV power supply systems deve!oped
--and tested

. Econonriic Stlldies' on PV applications -

" Based on thé technical data and experiences

ga?the}ed from the actual PV installations, thorough

.. economic evaluations are undertakén to provide

+

. better and more reliable cost-henefit anslysis for

PV systems.

The swdies on economic feasibility are focused on
the comparison of varicus PV power systems with
conventional energy supply options such as diesel

“gen-sets, kerosene for lamps,; etc. using genera[ly-3

accepted methods of economic evaluation such'as

- _net- present value calculation, internal rate of

‘rewrn and payback penod A ‘special” computer

- program for economic evaluation was devetoped -

and is continuousty used. Valuable results have

-~ already been obtained from remote stations and on -

several small applications in non-electrified rural
areas. At the end of the project, a list of
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photovoltaic applications which, based on the
calculations and evaluation, ' appear to  be
economically feasible for the Philippines:in’ the

near future was made. : : ‘

Soclal Swudies on PV Anaﬁs@xjsﬂa%.

Critica! in the rmarket introduction of -the PV
- technology is the assessment of Users attitude and
_the ' general = socio-economic-cultural . factors.
Sociological studies were conducted to determine
the effect of the technology on the rec:p:ents. :

: Lvalue system, to find the degree of resistance

. against or acceptance of the lechno!ogy and the
“general social impact of the project on- the.
‘community. As problems and obstacles occur,
short-term and Iong -term so|ut10ns were proposed
and if found Tfeasible = were immediately '
. implemented. Educating the people is also a main
-concern of the studies. This enables the people to
better understand how the technology operates
and thus, maximizes the benefits while minimizing
- “potendally harmful side-effects, if there is any,
- Another related activity involves the comparison of
non-related villages with electrified villages such
as Pulong Sampaloc in terms of eneigy use
patterns, receptivity 10 the introduction of a new
technology, ' which wiil serve as guide for similar
undertakings in the future. ‘Furthermore, social
aspects have always been considered .as @
critesion - in: the’ selection of ' sites: for field
_experiments for small photovoltalc apphcauons

. Liﬁking Plivate a_nd Banking Set‘:tor in Coinmercial
‘ Dissemination of PV systems

Inincreasing the local content of a PV system, the
project turned over 1o private companies the
technical findings and specifications of various
R&D balance of systems (BOS) components for
local production. Whife preparing for this, the
banking sector was alse convinced to finance the
‘first PV rural electnf:catlon project. This will be

1 =d:sv::ussm-cl later,
Esteblishment of f a Solar Laboratory
To sustain 'the maomentum of the early R & D

phase, the DOE established a solar laboratory at
the University of the Philippines : National
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£ngirieering Center {UP-NEC) 10 provide technical
assistance and continuing support 1o the growing
market for PV systems. - The center likewise
extends support aclivities in PV system design,
instaliation and servicing as well as technical
trainings to develop local capability 10 undertake
PV projects. Standardization of PV products will
also be undertaken.

;Php.t,qxol@gc-Watg; Another project supporied by 1he DOE, GTZ and lhe Local
‘ gPumpmg {{PVE) . Water Utilities  Administration’ (LWUA}  is™ - the
‘Project : demonstration of the technical and economic feasibility of =
DOE/GIZIUSCILWUA, PV Pumping [PVP} Project. The lead implementor for this
1991-1998 - project is the University of San Carlos {USC) threugh its

Water Resouices Center {(WRC}. The project which run
from 1991 up to 1995 demonstrated the viability of 14
PV pumping systems {approx. 25 kWp) installed in remote
“island communities.. Economic studied show that PVP
systems are economical compared with d[esel pumps.
However, its economics varies from siteé to site. The
techanical and social acceptability of the systems by the

" users has been very. positive. After four (4} years of
experiences, the PVP project has now a realistic criteria
~.-for _suitable. PVP sites. Likewise, the :project has
b SUccessquy trained local personnel for the design and
-+ implementation of thése projects. Much of the pract:cal
.. experience gained will be useful for practical optimization
- and for cost cuumg measutes of tuture PVP installations,

‘SpeEfﬁrEnergJ D 'Jge..SpemaLEnergv_mog:amme~(SEP] started.in-1987--A
IPiogrammentSEP)f - jointundectaking.of xhe NEA and GI.Z..ivasims-to.develop
-Rurs| Photavoltaic = -and demanstrate_the model dissemination of & of solar hoime.
Electrification {RPE) -~ systems !nteg@;_ed into_the mainstream. “of cur cural-elecisic
,&EQLQH 1987- 1985 . coop_eratives,{HECsl for ural. efecmf:cat:on—aud also.1o

- aptzinfinancial.viability.without subsidies. Under the SEP
concept, the PV téc_hnology provides the following
advantages: access to long-term financing at prime
conditions, tax-free privileges for energy commodities,
capacity to buy bulky quantities, work with experienced |
electrification professionals, nationwide organizational

. network, and familiarity with specific regignal caonditions.:
After achlev:ng agreard deal of pracuca! exg_gnences in. PV

' j'é@?ﬁﬁﬁmﬂﬁf&'ﬁ' the "RECs "own. the. ,so!ar,generators,

- f:hanaﬁﬁém 00 long-term loans, and offer.them.to.thelr
cousum_grﬂsﬂ_as..an._elecmatyhserwce at. IOW,,_,.Vet“COSI.

recovering.fees.. The.model dess:rnauon cnnssde;s PV as

‘ : © T apre- electrsflcauon scheme In this, the RECs now avail
. ‘ - of 3Rother avenue to perform their mandate and record

more members and electrified villages. .SHSs_provide
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- greateg Hexibilivy-to.be dncluded.in. t'he.wo'rkplan .and .may
‘be_relocated when the load demand.. teaches_a. Ievel

e

'auracuve for conventlonal .electrification.

AT )

PROSOLARY: Isang The "Prosolar” projectis a joint cooperation projest of the
Libong Bahay: Pailaw DOE and GTZ. It seeks to involve PV private companies
Mula sa Araw in the instaliation of 1000 solar home systems in Regions
DQE{GTZ, 1994-95 3, 4 and 11. The concept involves providing cash

incentives to PV suppliers that will package community-
based PV e[ecmficatlon projects. Accredited companies
can tie up with cooperatives registered with Cooperative
Development Authority (CDA), consultancy firms engaged
in renewable energy development, NGOs, and LGUs
which have demonstrated managerial and. technical
¢apability in handhng rural-based commumty pro;ects

2. PV Commercizglization Projects/Government and Pﬂva\‘e Sector Links to PV
frvestment Promotion

The DOE p!ays a major role in opening up markets and increasing private sector's
~ promotion and commercialization of NRSE specifically PV. in.the..past,.most.RV
' pro;ects are_traditionally_d depem:lem‘_,co_,cooperauon_pro;ects with..external..donor,
. agencies. Cap]talizmg on the practical experiences and preferentaal bias for promoting
. PV, the government’s pronouncement to involve private sector becomes a reahty

© Much of the iuture success of PV commermahzauon rests on th:s

.~ The DOEMNE;,\“qmj,EMOC-Ene;gy,ﬂg_sga;ch.and Deyefopment Cemer (ERDC} 1aKe the
; Jead role i in demonstratmg the cormnmercial viabitity of PV technology,; specifically the
solar home sys:ems !SHS} 'Efforts frorn these organizations catalyzed the eventval

partimpat:on of the prwate sector and commermahzatton take off for PV is at hand

: Govemment led PV Commermahzauon Pmlects

' PV E{ectrmcatlon of - Burias lsland is an area charactenzed by low load dens;ty,

. Burlas Island o thus,’ not warranting - the viability of tnstallmg a
" DOEIGTZ/DBPISAP- ;- conventional grid systéem.’ The PV electrification projsct
MASCPCO, 1930 - . is conceived primarily to demonstrate the commercial
present - . viability of tocally developed solar home systems. The

- project is managed by San Pascual Masbate Solar Power

: Cooperatwe(SAPMASOPCO) alocal organizationcreated

. lo oversee its operation and management. Through the

- project, some 120 units of SHSs of 55:Wp were instailed

~ 'in 1989 on a full-cost scheme with financing secured
'« . from the government's Development Bank i of the
e Phlhppmes {DBP), The financing introduced 10 the UsSErs
‘entalls a 25% down payment of the total system cost

-with the balance 1o be amomzed in 36 equal monthly
installments. - The momh1y_ payments approximate the

users’ monthly expenses for kerosene (lighting) and dry

cell batteries {radio). . The bank passes the loans to the
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PV-Electnlication of
iVeTde:lstand]
NEA(GTZ-SEP/VISPA,
- 1980 - g,ecem

ytiltwiPa_rjgc;lpat;cnin.:
PNVEE{gctriticdtion
NEA/GTZSERIECS,
1987 - present .

-~ Decentralizéd Energy -
. Systerns (DES] for

- NRSE Entrepreneurs

- PNOC-ERDCI/EEC,
1990 - present!

cooperative at 129% and the cooperative passes the loans
to users at 16%, which enables SAPMASOPCO to cover
administrative expeanses.

The Verde istand PV electrification is implemented under
the auspices of the Special Energy Programme (SEP) of
GTZ and NEA. To sustain success, the project
established the Verde Island.Solar. Power Association
GZI"SPA} that acts as the project manager. Sgome 80,units
of individual SHS were installed on the island to test the
conditions suited for rural electrification. Appropnate
financing schemes were developed to suit ' the
affordabllity level of potential users. - Likewise, g mini-,
central PV power pfant was installed in a.small village and
users pay their dues on a flat rate basis. BV _battery.

© chatgers were  also introduced to provide charging

services to car battery owners which they used to power

~ lights, radio or black and white TV.

' The PV efectrificati'on of rural ateasls 'Lmro'duced into the.

ma;nstream of eleg,macooperauves by NEA.and. GTZ-SEP. _.
SIa[ted 10.1991,.some. 1 4.utilities. are_now involved.i inthe

RRE project. The project has already instalied more than :

1000._SHSs ‘and more requests are fined up for

* ‘nstallation. NEA.and.GFZ actas mte,r.ested lender.to ECs

apd they in return dlssemmate the systems on.a full cost

A v

C gegovery. scheme to_Users. . Imuaily, utilities consider PV -

as pre-electrification -option with the - flexibility "of

‘ fe[ocatmg the systems to other areas once conventqona!
- electrification bewmes ‘feasible,’ Users mav have the

option to Iease or purchase the system

i

' The PNOC EROC manages the DES program The funds

‘are provided by EEC. The objective of the project is to
promote the commercialization of selected decentralized
energy - systemns through entrepreneurs:. or private
businesses that would manufacture and marketthem. The
strategy is to provide financial assistance such as loan
2ndfor loan guarantee to qualified private businesses. The

- project has already provided loans for PV dissemination,

. Private Sector-Led PV Commércializaﬁﬁn Projects

: BELSOLAR Project

~ Philips/DGISATW!
o AES!OBPIDOEISJ.
1993 - ptesent

- The project introduced PV electrification in an:upland -

community of Belance, Dupax del Norte, Nueva Vizcaya.

- The Saint Joseph Credit Cooperative acts as the project
. manager of the project. There are about 100 SHS _
- Installed. Special funding arrangerment was granted by

DBP and the SHS users amortized the upits on equal

B monthly installments in four (4} years, The DOE provided,
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2.

Tingloy lsland PV
Electrification

C.C. UNSON, [sang
Bisig Cooperative,
1992 - present:

ax-ree importation for the PV gggels.,
T R L R N Y ST T B SR T T hmanonsd

Tingloy PV electrificationis a hundred percent msuauve of
a private ¢empany, C. C. Unson. More than 30 SHSs
were installed and managed by Isang Bisig Cooperative.
Financing was provided by C. C. Unson based on 2

‘prevailing commercial lending rate.

Lessons Learned from Past Projects

Apply.the dppropriate
V. zpplication

ConStde r.,Ru ra!
nFJectnfucanon Pohcy

‘In many’ fural communities in’ lhe Phlhppmes, the
physico-socio-economic setting vary. : - These
“ differences are further' complicated by the extent
of the level of ‘organizational: exp_euence.

affordability level and the need for the PV service.
These factors ‘must  be carefully considered ‘in
selecting ‘the appropriate. PV, applications. - In many
barrios in the Philippines, “for instance, thefe  a
number of househofds that © currently use  ‘car
balter:es to provide power supplies for their bulbs
or ~fluorescent tubes, radios, . cassette - recorders

and other low . power appliances. in  these -

communities, . - the - introduction’ " of -PV * powered

1bauery charger would practically | ‘suit their need

for a PV’ service. - In communities which are
"better off” economically, solaf home systems are
the  mest suitable and appropriate options  for rural
electrification. : -

In the context of the Phi!ippine Rural Electrification

:Program, rural electnflcauon is a major infrastructure
- - program which aims to accelerate the socio- ‘economic
Dl development in remote areas by providing new and better
- opporiunities for increasing income, facilitating
: "5commun1cauon and mobility and improving the general
-lével of awareness and self-reliance. Rural electrification

is commionly brought to these areas through the use of

" - conventional means thet are heavily subsidized by the

government. The rural population expects the government
to put In their places commercial grids and at low cost.
Due 1o the differences in. location and distribution of
houses, and their !ow ‘demand for pawer, common rural

ielectnfscation cannot be made available to them. In such
situations the govérnment cannot provide "arid power”

because economics does not permit it.  Solar home

“systems offer realistic .options 10 rural, elecmf{cauon

However, it'is tecogmzed that a conducive environment

'is needed for the proniotion of SHSs.. Although the

limitations of the PV systems should be recognized, these .
systems must be given equal opportunities as the other-
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conventional sources 1o add to other energy sources and
thus complement the electrification program.  For
example, the SHS cacnat.compete.with the, sybsidized

LR A _—-. ch

- cosk.of electdeity. produced from_ diesel generator.sets.

iostalled oo.smallislands.. Electrification plans should be
carefully laid out to avoid waste of effort, time and
money.. It has been shown that confiicting plans and

‘implementation of energy projects also effect wider

acceptance by the people of PV .technology.

In the PV project sites. the task of collecting the user's
monthly amortization and monitoring of the systems has

- 'to be perfor‘Med by a local organization. 1f was learned

that the implementing group somehow does not gain
acceptance and confidence of the members because the
foreign assistance image invites abuse. Eventhe creation
gj,igg,g_Lo_gggmzanon.pwved pr_qb!emagg_ql_ In rephcatmg
the Burias and Verde projects, emphasis must be given to
sites with an arready existing active organization which
would accept project duties and 9o beyond mere

o collecuon

In the case of the Burlas pro;ect fmancmg entails 25%
4:down payment 16% interest in three years maturity.
' Today, however, the SEP follows a clear arrangeinent in -

‘whichthe 26% dommem has been transforme¢mo ‘
an initial 1nvestmﬂ,ngxalengtgmthe BOS . Components
at.he.. co:operator’s. cost..and.— propery. Only ‘the.

generator and’ moummg are amomzed wh:ch enjoy a 10
- vear warranty. . ‘ . ,

: Local ma‘nufacture of the BCU, batteries etc. seemed to
-+ be cheaper but taking inte account the number of failures
- end replacements, it turned out 1o be far more expensive

‘than proven imported products. Toi improve the quality of

- ‘the electronic components, the SEP/DOE-NCED follows a

dual strategy: The UP Solar Lab sets up strict standards

“and tough test conditions to eliminate weakly designed

units and in new projects ¢conducted by tha SEP, imported
units are used in order to demonstrate state-of-the-art .
pcfformance standards

Pro;ects wuh conﬂtctmg objeclwes cannot succeed and
_heobjective of commercializing.an.affordable. andreliable,

el e Y

_SHSs may__indeed._conflict _with._the_. ob;ectwe_..of
- developipglocal.electronics manufacturing.and assembly.

- facilities, - .

Warranties and the responsibility for equipment reliabifity
. must be clearly spelled out as a contractual obligation.
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Poor component ‘reliability - can thresten successful
commercialization. : '

6. Provide,Closa o Previous projects have not been properly monitored .
Monitoring., becausa of the remoteness of the installations and partly

- due to lack of funds. However, it was learned that

ofganizations that will be involved in the PV projects must

obtain equity positions trough contributions of any form

{to be determined) which is crucial to the success of the .

project,

7. . Jeinlmplementars - Project implementors must be knowledgeable abour the . -
' ' ‘ aspects of the site [dentification, system installation and .
operation.  Begular_training..progams. myst_include .
training “of ‘techpicians, collectors and_other pgrsons

lnvolved in the implementation.

8. “Inform Users ~ People mmally expect from  sclarization the same
' magnitude of benefits as In gfid electrification.
- Information disseminatlon at this stage is very imporiant.
so.that | lhig,ne»'_,l.&(:hnoiogv.rand.Ihe-system-(:fapablhtleS‘ :
~ as well as limitations are fully assessed, :

CONCLUD[NG REMARKS |

The Phillppmes has an appropnate energy pohcy, achievable ob;ecnves and’ mplementable :
strategiss that have been proven to be effective in the power sector. The crucial test of
appropnateness of said pollc;es is that |t had led to active priate sector involvement.

in the arternatwe energy sector, the government also has the right pollcy, objectives, andf _
strategles Alternative eneigy in fact plays a central role under the Ramos government where
there is conscious desire 1o address other energy issues Ei 6. energy price affordabillty and
envaronmemal producnon} in addition to energy security. As wuth ‘the rest of the energy
sector, government has arso sought and encouraged prwate sector mvolvemem m ahernanve

energy.

The PV technology wiil conlmue to be a priority technology In the NREDP. The future role of

PV as a decentralised rural electification option will give a major boost in supplying the

‘ electricity demand of rural households and small scale industries.  The government plans to

“increase private sector pamcnpauon not only in the commercial dissemination of market- ready
PV systems but alsg in the local assembly andfor producuon of PV panels!cells

-
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4. Policies and Programs on New and Renewable I*nergy
1n the Philippines
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Non-Conventional Energy Division
IEnergy Utilization Management Burean
- Department of Encrgy
Merritt Road, Fort Bonifacio
Metro Manila, Philippines

__74u



ABSTRACT

The New and Renewable Energy Program (NREP) aims to accelerate the promotion
and commercialization of new and renewable energy systems. “Towards the pursuit of this
goal, the NREP is anchored on the following policies: (a) pursue large-scale use of new and-
‘rencwable energy sources (NRES); (b) enhance energy se]f—sufﬁcwncy through continuous
~ exploration, development and exploitation of indigenous energy sources; and (c) cncouragc
greater private sector investment and participation in all eénergy activities. :

Meanwhlle among the strategies to be implemented inchide the mtens:ﬁcat:on of
research, development and demonstration of techno-feasible and socio-environmentally = -
acceptable NRES; institutionalization of area-based: energy planning and management for

NRES; encouragement of a favorable market envitonment for manufacturers/ suppliers and
“users of NRES; intensification of promotion of commetcially-viable NRES such as solar and

wind; and continuous adaplive rescarch and development for less-advanced technologies such

- as ocean thermal energy conversion, tidal wave, fuel cel!s and mumc:pal wastes, among
others. : - <

" The specmc sub—programs for the new ancl renewable enargy sector’ are as follows
° Technology Sub- Program airns to develop econonucally viable NRES to-
~ levels of technical mamnty at Wthh NRESS can be commercrally Lompeuuve
wnth convenhonal energy ‘
L Commercnahzauon Sub- Program ‘envisions to créate favorable market
environment {0 encourage pnvate sector mvestment and parucrpallon in NRES

projects and activities;

. Promotmn Sub- Program attempts to helghten pu‘ohc awarencss on the use of

NRDS
° :A:ea~bascd Energy ‘Sub- ongrammc --a mechamsm to accelerate the

promotion and commiercialization of NRE systems at the regional and sub-
“regional levels through a decentralized, area-based approach.



POLICIES AND PROGRAMS ON NEW AND RENEWABLE ENERGY
IN THE PHILIPPINES

1.0 INTRODUCTION

The Department of Energy has been mandated under Republic Act No. 7638 to
coordinate, supervise, control and prepare an integrated plan for alt efforts, programs,
- projects and aclivities of Government relative to energy exploration, development and
- ‘utilization. In the execution of this mandate, the Department firms up its long-term goal of

“energy sufficiency, reliability and affordability within the context of-environment promotion
- and protection through the following efforts:

formuiatmn of clear policies and responsive p!ans and programs, -
intensive development of indigenous energy sources; :

- effective coordination of downstream energy activities;

-provision of regional benefits to host communities;

enhance private sector participation in energy projects; and, o :
close coordination and cooperatlon with other government agencies and pnvatc -

- sector enlities. -

e 6 O ¢ 90 @

; _Spc’ciﬁc to new and rénewablc energy are the fdltowihg policies énd'st'ra'tcg'ieéz |

® | pursue large -scale use of new and renewable energy sources (NRES)
- @ enhance energy. self—sufﬁcwncy through continuous exploration, development -
. and exploitation of indigenous energy sources;
o encoutage greater pnvate sector investment-and pamclpatlon in all energy
s actwmes

© The strategies. bemg adoptcd to 1mplement these pohcxcs mclude

e mtcnsxfy research, dcvelopment and demonsiration of techno fcasnble ancl '_
' ~ socic-enyironmentally acceptable NRES; ~ ¢
o . institutionalize area-based energy planning and managemeént for NRLS
® encourage a favorable market environment for manufacturersl.supplxers and
' users of NRES;
° intensify promotion of commercially- vzable NRES; and, :
@ - continue adaptive research and deveiopment for: less- advanced technologles

such as ocean thermal energy conversion, udal wave, fuel cells and mumcnpai f
wasles, among others.

2.0 THE NEW AND RENEWABLE ENERGY PROGRAM

The Departmenl lhrough its Non Convenuonal Energy Dmsmn stcengthens 1ls New
and ' Rencwable’ Energy Program (NREP) of accelérating the promotion and
. ‘commercialization of NRES in coordination with other energy-related agencies including the
National Power Corporation (NPC), Philippine National Oil Company - Energy Research and



Developnient Center (PNOC-ERDC), National Electrification Adnnmslrauon {NEA),
Department of Science and Technology (DOST) and its attachéd agencies.

The Program has four strategic sub-programs each addressing a scope of concerns,
namely:

o Technology Sub-Pregram aims to develop economically viable NRES to
levels of technical matunty at which NRESs can be commercsally competitive
with conventional energy.

®  Commercialization Sub-Program envisions to- create a favorable market
~environment to encourage private sector investment and parumpauon in NRES
‘projects and actwmes '

e ‘Promotion Sub -Program attempts to he;gh{en public awareness on lhef ‘
: 'advantages and benefit of the use of NRES;

e - Arca- based Energy Sub-Programme - a mechanism to accelerate the
© promotion, commerciatization and use of NRE technologies at the regional and
" sub- reglonal levels through a decentrahzed area- based approach,

3.0 NRE NA’I‘IONAL' CONSUMPTION PROFILE

~In 1973, indigenous energy contribution to the total exlcfgy mix accounted for about
8% or 5 57 MMBFOE with NRE sources conlributing a meager share of around 3 percent

" or 2.25 MMBFOE. " Because of (he countcy’s heavy dependence on imported oil, the NRE

Programmeé was -launched -to increase -the - contribution of NRE in ‘the total energy
consumption. In i994 ‘the lmpor(ed energy (oil and coal) accounted for 104.3 MMBFORE
~or- 11 percent of the tolal energy -mix while indigenous resources posted about 42.51
MMBFOE or 28.9 percent.© Under the indigenous energy, conventional energy (oil, gas,
- coal; hydro and geothetmal) gave the- Jargest share of about 28.47 MMBFOE or 19.4
~percent. The remaining share of 9 6 pcrccnt was attrlbnled to new and rcncwablc energy
‘sources (see Figure 1). : : -

The contribution of renewable in the mix was posted at 14 03 MMBFOE whxch is a

1.9 percent increase from the previous year's figure of 13.78 MMBFOE.  Bagasse and

apriwastes ate the major contributors providing about 13.49 MMBFOE of the total renewable

energy share. On the other hand other NRES, ‘namely solar, wind, micro-hydro, biogas and

black liquor contnbuted about 0.546 MMBPOE of the country’s total energy rcquirement..
This is a 15.7 percem increase from its prev:ous year § ¢ontribution of 0. 472 MMBPOE

4.0 NLW AND RENEWABLE ENFRGY SUPPLY POTL\‘TIAL

Data and slausucs frorn various government agencies gave an opllnnsuc plcture of
NRE in the future, :



Based on the projections of the Deparlment of Agriculture and the Department of
~ Environment and Natural Resources, the aggregate biomass supply potential in 1996 is
equivalent to 132.8 MMBFOE and still is expected to exhibit a modest growth by 288.4
MMBFOE in 2025 (sec Table 1). Contributors to this aggregate hiomass supply potential
- are woodwastes, bagasse, coconut and rice residues, apimal wastes and municipal solid
wastes (see Figures 2 to 4),

The PAG-ASA weather data showed that the country has a good potential for wind
~ energy. The national average mean wind power density is about 30.8 watts per square meter
©(W/m?). The data also showed that Region 1 has the: highest potential for wind energy

¢ " applications with an annual wind power density of 88 Wimz) (see Figuce 5)." Estimated also

from PAG- ASA s weather data, the country’s average solar radiation’ based on sunshme
"duratlon is 161.7 W/m? with 2 rangc of 128-203 W/m? {see Figure 6).

: - DOE and NEA data also showed that the country has an aggregate micro-hydro power |
‘potential of about 27.8 MW (sce Figure 7) located in various areas of the country.

The country’s ocean resource area is 1, 000 square kilometers.- Based on a study, the
potential capacity for this resource is estimated to be about 265 million MW. (see Flgurc 8).
‘Although, there s . very little information available on the potential of ocean ‘energy,
nawgatlonal expenences hypothesnze that these systems are significant resource options.

5.0 DEMAND I(OR NEW AND RE\!EWABLE- E\TERGY

i ln 1996 NRE consumpuon is esumated at 61 94 MMBFOF “This is pro;ected to

~ increase by 29 percent or 214.4 MMBFOE by 2025 (sce Table 2). Biomass resources are

_ the. major - contributors (99 perccnt) with woodwastes giving in the laxgest share of 47.1
MMBFOR or 76 percent. By 2025, biomass shall account for 181.25 MMBEOE or 84
percent in the total renewable energy: share.: Other NRES such as solar; micro- hydro and
- wind, on the other hand, shall provide 0.01: MMBI‘OL contnbutlon in 1996 and stcadily L
- grow 10 33 11 MMBFOL by 2025. s _

6.0 NRE PROJECTS AND ACTIVITIES
6.1  Teclmology Sub-Program
6.1.1 'Biomqss
' In 1992, a Pré- Imestment Sludy on the Commencnai Potenual for Power Producuon
-from ‘Agricultural Residues was underlaken by the . Departmem showed the fol[owmg
conclus:ons : - : ‘

e  some biomass pro;ects are cost: effecuve and present an anraclwe mvestmem '
' oppomunucs



although a significant number of biomass projects are possible, only a small

fraction of the potential can be dcveloped in the near-term (o heip alleviate the

power shortage;

- The sugar sector can be very conservatively estimated as having
potential to contribute from 60-90 MW to grid supply in the near-terny;

- For {he rice scclor a realistic estimate of its polennal aggrcgatc
contribution is not likely to exceed 40 MW

- Thc coconut sector is esumated to have an aggregato potcntlal
contnbuuon of 20 MW

Recognizing the need for consumer protectlon and product rellablmy, the Dcparlment
shall pucsue the establishment of the B:omass Energy Conversnon Systems Product Standards
and 'Ieslmg Procedures.

‘ The Depariment also plans to demonstrate the vlablhty of modular ncehull power

- plants to be supplicd by a cluster of ricenills. . Specific sites identified for this project are

" Nueva Ecija, Bulacan and Isabela.  Another focus for 1996 is the project on the
- demonstration of biogas systems in s]aughterhouses for towns and cities in the country.

612 ': Solar Energy

A lot of prOJects on solar energy have a]rcady been undertaken. The Department -
“ continuously supports” the activities of the Solar Laboratory at the University of the -
Philippines - National Engineering Centér to undertake research and development activities
~on solar energy. To daté, the Laboratory has prepared’ and submitted to the Bureau of
Product -Standards of :DTI, the draft PV components product standards and’ the test
- procedures for review and accreditation! To strengthen the capability of the Laboratory, a

: locally funded project is proposed o upglade s current equtpmcnt and facilities.

_ Snm}arly, the Departmem suppons the Phil-German Photovoltam Water - Pumping

- Project (PG-PVP) through the University. of San Carlos .- Water Resource Center. The

‘Project has installed a total of 15 PVP systems with a total capacity of 21 KWp for pumping

potable water in remote villages of Cebu Province, Bohol, Mindoro among others. Rural

Water and Sanitation Assocmnons were also organized to manage the operatlons of the
' syslems : : : : -

_ i'?{'he Deparimcnt shall consrder for the local assembly of- solar PV pane]s which will
lead in the medium term t its full—scale local production. This activity is geared towards
+ reducing the over- -all syslem cost to make the technolooy more affordable to the local end-

users.

613 Wind Energy

There is a growing interest on wind energy for power generauon from the fore;gn
investors. In 1992, a UNIDO-assisted opportunity study on wmd energy conservatwely

'—"‘?9 —



estimated about 250 MW of wind power can be tapped and made an mtegral part of the
Phlhppmc Power Development Program.

Taking off from this study, the NPC is currently monitoring.the wind energy profile
in seven identified potential sites. The wind energy data that will be produced from this
monitoring are vital in designing future activities on wind. NPC is also implementing a 10
kW PI]O[ Wind Turbine Generator Power Project in Pagudpod, Ilocos Notte.

‘ “The Rencwablc Energy Program  Support Offlce (REPSQ), the local -arm of
'WINROCK International, will be conducting the Philippine Wind Energy Mapping project
which will produce a wind resource atlas for the country based on comprehenswe analysis:

' * of existing and new international and local wind data sets. This will be crucial in 1dent1fymg

: 'sue—specmc areas for pulting up actual wind turbine in the country.
6.1.4 *Micro-hydro

‘There are existing eight (8) demonstration units of micro-hydro systems installed with
an aggregate capacity of 121 kW. These micro-hydro systems have been used both for
mechanical application (i.e., rice and corn milling) and power generation for lightmg and for
electncal machines.

: Future prolects on micro- hydro will be focused on the demonstratlon of other‘
apphcatlons parucularly for hybnd installations.. - ;

: 6.1.5 Ocean Eucrgy

-~ Withthe persnstent u‘zterest com;ng.from. the foreign institution on ocean. energy
technology, and considering the vast potential the country has, the Department has convened
‘a National: Committee on Ocean Encrgy Developmeiit and Utilization. *The inter-agency
commitiee is tasked to formulate gmdclmes and reoulatlons pertammg to the exploratton.
dcvetopment and uuhzatlon of occan energy.

C AL presem NPC is unplememmg a ’I‘idal Cunent Assessmcnt ‘Project with assistance
: from PC]ERD The project aims to gather the resource profnte of four potential sites namely .
Gaboc Channel in Surlgao San Bernacdino Strait in Samar, Hmatuan Passage in Surigao del '
Sur and Basmo Channel in Bohol

With support from UNDP, a project on Assessment of Wave: Powcr Potential in the

Phihppmes is being’ proposed to prepate the wave map for the country This will be used . - -

to prepare an ocean cnergy development plan and to’ 1denury specific sites for actuat resourcc
assessments . . ‘ _ _

‘6_.2 Commerciatization St:blPrograntlme

- Complementing these technologtcal developments the Department taunched a broad-
based project to acceteratc the cornmeércialization of NRES, Thes¢ ate:

u_so_.



6.2.1 " PROSOLAR

The Project is an extension of the Special Energy Programme of the Geérman
Government which aimed to provide financial incentive to private manufacturers/seliers of
PV systems. A fund facility has been established (o target the installation of about 5 kWp
capacily through private sector participation. Specific project sites include Nueva Ecija,

© Tarlac, Palawan, Mindoro, Batangas, Quc/on Davao del Sur, Davao del ‘\lorte and South -

" Cotabato.

6.2.2 Environmental Improvement for Economic Sustainability (EIES)

A <ooperation with the Dutch Government, the project aims to install 15,000 SHS in .

three (3) years through provision of a 40 percent grant of: total project cost. It further
" envisions to institutionalize a mechanism for effective marketing of SHS in the remote areas
* through ensuring stable supply of spare parts and developmg [ocal expertlse to address
potential operational problems of the system. :

623 So!_ar Electrification of Pangan-an Island, Mactan, Cebu Province

A 27.6kWp centralized PV power plant shall be installed in Pangan-an Island, Cebu
for electrification of 210 households. “Another 70 individual solar home systems and a
batlery charing station shall be instalied for scattered and isolated households in the area.
- This will be undenaken wuh fundmg assistance from the B’J@lgﬁ'ﬂ govemment

i 6. 2.4_ S waao Solar PV Electrnfncauon Prcgect

In the same manner lhe Davao PV Electnf:catlon Project is targeted to beneﬁt 500
unelectrified households in Davao provinces. - The project is focused less on the technical
~ issues -concerning PV but more on the institutional arrangements in order to develop

; suslamable smxctures for nnplementauon and rephcauon of fumre PV prOJecls '

6.2.5 5_ ' Wmd!M;crohydro ijects
‘These pro;ects aim to overcome ihe bamers in the promonon and commemaluauon'
of micro-hydro and wind technologies. The: nnplemcmauon of the project cntails the
installation of these technologics to demonstrate their economic viability. - Ultimately, the
pIOJE:Ct shall open the market for future pmjects on a private CCOI\OH’HC basis.
'6..2.6 ' Dcccntrahzcd PV Systems fo: Rura] Eleclr:f' catwn
, Feas:blllly studncs “in mslallmg decenlrahzed PV systems for rural - vxllagc
- electrification shall be conducted under this prOJecl "laroet areas for this undertaking
include Marinduque and Romblon. L R

6.3 Promotlon Sub- Program

_ In mtensxfymg promotions and information campaigns on NREs the followmg
projects and activities were undertaken: _ _ :

_ﬂg'l._



6.3.1 Provincial ¥Fora on NRSE

The activity is considered as the most effective information awareness vehicle which
altempts to present 1o LGUs, NGOs and local private sector groups the various NRE
technology options and to facilitate identification of user. and need-oriented project
" opportunities,

6.3.2 Renewable Energy Association of the Philippines (REAY)
“To’ effectively mobilize private sector participation, the Department supported the

' orgahization of the Renewable Energy Association of the Philippines (REAP).. The
© association’ is composed of private manufacturers, -importers and distributors - of various

- NRES products and devices. - The Department commuously provided fmancml assistance to

~ implenient REAP projects and activities.

' Other activities of the sub-program include the conduct of trainings/seminars/ '_
- workshops, patticipation to trade’ faits and exhibits; development, and productlon and
- dissemination of various NRE promotional and information materials.

633 . INNERTAP

= To strengthcn mformauon network among institutions mvolved in new and rencwable
- energy, the "Information Network on New and Renewablé Energy Technolog:es for Asiaand =

the Pacific" has’ been initiated. Theé project aims (o provide: effective ‘information -

- management systems to renewable energy ‘:cséarchers,apolicy makers, -investors and_oth}&rs.
64 Area based Ncw and Renewable: Ilnergy Sub Program {ABNEP)
6.4.1 - ‘ Eshbhqhment and \'Iamtemucc of M\I}(,s ‘

In response to thc mcreasmg demand for mral eneroy, as well as recogmze the site
specificity nature of NRE, the Department established the Affiliated Nonconventional Energy
Centers. These Centers serve as the extension arm of the Department at the reglonal and
provincial levels. - As the link between the national and local structures, the ANECs are
envisioned to improve the local energy situation through an area-based planning approach.
The ANECs" activities include among others, the formulation of rural energy plans and
programs including their implementation; -installation of NRESs demonstration  units;
maintenance and rehabilitation of non-operational demonstration units; conduct of trainings/
sennnars {or end-useéis, manufacturers and other key players and assistance to local!mral
clienteles.: At present, the- Dcpartment manages and supervises 20 ANECs in the various
state mwersmes and colleges m the: coumry (see Plgure 9.

One of the unpor{ant at‘hlevements of the ANECs was the 1nvemory of NRESS: '
instalations in 1994 in the twelve regions of the country. The data gathered estimated the
actual contributions of NRESs in 'the national enetgy mix. This same information also serve
as baseline data to determine future policies and strategies for NRE"in rural areas.

—82 -



6.4.2 Arca-hased Energy 'l‘echnology (ABET) for Sustainable
' Development '

Recently, the Department piloted a new strategy to strengthen local-level participation
in identifying, prioritizing and implementing energy projects that will directly address theit
necds. Piloted in Mountain Province, the project was able to consolidate and maximize
efforts and resources of local government, non-government organizations, and local private .
sector in bringing about the desired level of energy sufflclency in their local commumues
'Future plan is to replicate this in other areas of the country :

6 4. 3 - Wood Energy Development Progr amme in the Phlhppmcs

: , Recogmung the large contribution ofwoodwaslesffuelwood as 2 traditional fuel in the
© rural areas, the Department collaborated with the Regional ‘Wood Energy Development
Programme of the Food and Agricultural Organization (RWEDP-FAO) on the development’
of wood encrgy programme in the couniry.  The regional undertaking seeks to contribute to

- a sustainable production of woodfuels, its procossmg, marketing and its rational use by

household,; industries and other productive enterpnses Activities ipciude conduct of local
studies and manpower development L o

© 644 Dltcgrated Rural Ene[gy Planmng for Rural Development

The pl’OjCCt aims to institutionalize the integrated, ' area-based and decent(altzed

: approaoh (o energy planmng at the local levels. The framework which was prepared in 1991
. shall be pilot-tested in Cebu province, The. pilot-testing shall mclude the involvement of the .
" " local | government units since they will be- ulnmately responsable in its eventual
operatlomhzahon at the local level

- 6.4.5 Natlonal Non- Convenhonal }Lnercry Systems Demonstration Pro;ect

- Other NRE systems, such'as biogas dlcesters, mlcro hydro systems,: improved .
' cookstoves, biomass-fired ‘ovens/dryers, among others are continuously being promoted to
“enhance its development and utilization. - Several demonstration projects shall be installed to
"determine the economic, financial, social and technical viability of these systems in the -
“different areas of the country.

6.4.6 National Biogas Demonstrahon Pro;ect

Speatheaded by the Departmem of Aonculture the projéct shall enhance ‘the
dcvclopment and utilization of biogas technology in key livestock areas. Thc project shall
nvolved the design and packaging of locally appropriate ‘biogas syslems and the conduct of -
training ‘on blogas technology for publlc dlssemmauon '
7.0  CAPITAL INVESTMENT REQUIREMENTS

The 1996-2025 New and Renewable Energy Program shall require an aggregate
amount of almost B627.6 billion in financial requircments, comprising 8.0 percent of the



~ total energy program fequirgments. Of this, the local private sector shall shoulder almost
* 43.7 percent (2274 billion) to implement commercialization activities for the different
~ ‘renewable energy systems and products. Forcign sources shall provide for £314.5 billion
or 50.1 percent of the total requirement to upgrade NRE technologies and increase system
efficiency and reliability (sec Figure 10). The latter, shall aise finance installations of large-
- scale wind power systems and various incineration plants for power generation. Participation
of private research groups are also considered important to complement government-led
‘research and development activities on renewables. Government contribution is around 39
‘billion pesos.

8.0 ° INCENTIVES FOR NRES
8.1  Renewable Eiien'gy Power Program (REPP)

" ‘Launched in 1990, the Program aims to increase private sector, participation by

providing additional financial facility for NRE projects. Priority shall initially be given to

mini-hydro and biomass technologies. In the long-term, the focus will shift to solar and wind

_ energy projects. By 1998, it is targeted that at least 50 MW of power generating capacuy
: from tenewable energy resources will have been mstalled :

_ A total amount of P’ISOM or $30M shall mma}ly be allocated for the program This -

will be sourced out from the Government Service Insurance System (GSIS) and the Social
Security System (SSS) which will contribute 2 500M and P250M respe‘ctively The financial
terms are currcntly being finalized with the two funding instititions. The Development Bank -
of the Philippines (DBP), Land Bank of the Philippines (LBP) and Phnhppme Nanonal Bank .
{PNB) shaltl act as the conduit banks for lhe program.

- 8.2 BOI Investment Pnontles Plan 1996

The Plan prowdes incentives for those power generanon facnlmes whu:h do not utilize :
petroleum fuels: The privileges include various tax exemptions such as 3% duty on imported -

'~ capital equipment and spare pars. Additional privileges may include tax credns mcome ax.
deductions and other non—f iscal incentives. : » : S

8.3 Mini-Hydro Law

l*or those authorized to engage in mini- hydro e!ectnc power dcvclopment thc Law
provndes tax mcenuvcs and prmleges in the following forms : . -
e ,specnal prmlege tax rates - 2% of gross recenpts from salcs ;
- tax and duty free importation of machinery, eqmpment and materials :
- tax credit on domestic capital equipment equivalent to 100% of the value of
o special realty tax rates on equipment and machinery Whlch shall not excced
©2:5% of the original cost e : -
* exemption from 10% VAT, and
- income tax holiday for seven years



‘8.4 NPC Window on NRE

Starting 1998, the NPC will open a window that will acconunodate NRE projecis into
" the national grid. It is envisioned that 300 MW NRE generating capacity will be installed
by year 2003, The projects in order to qualify must meet pnce criteria, must be viable and

must run on 100% renewable energy sources. :

~85-



SIS

SR (oie

. (sosaq uoyug up

nbay JusluseAl] feydes)

) usliusancy



NEW AND RFNEWABLE FNERGY CONSUMPTION
| 1994 -

o Others (546)
. Woodwastes (1571) |

Rice 8931dues (955) g B'agas'se' (5205)

Gl L]

el ]
-----

Coco Residues (65757)-



YeHLT

09°51

59y

99°¢!
.02

:m

XA o
80’ ﬁ
:wO
96" «m
rL'62
084
1968

ggrlgl

20z

87291

v¥8's
Lot
¥6'9

oLe
At

1Z°0
26714
288t
zreT
LLS
L8708

elgvi

0202

. BEY

Gcﬂmﬁém 1100 as.w. ,«o S[arieg 55&& ug)
mmcm.mm 6L ?OH,HOJ.M. O¥d 70mE§w7OU ADYEINH 3 uﬁmé.&mflm ANV &M? H/H&QHAFW&

$0°9Z1

000
SL0
952
3070
20'¢c
020

GO
25°8
L GZGL

L4l
6204
9522}
5102

2O°0

8SEDL
000
SLo

LSTL

SLl
GLO
26

559
QL ZL

80°8L

AN
86°L9
¢8I0t

0102

;___m:

momamh
wo e w.o_\.
000 oo-o
90°0 IoNe}
OL'L T 2Ew
oo o_ - LQ0
- o,w 0
810 4b0
LZe . 99k
B2 B 0
9s'6  Zeu
06°6 pyL
000 . 000
82'SS 5165
6828 .69
§00Z2 0002

WLOL
CNYI00 .
£EvIoS!
: CINILAA

OQQ\E QoI

NI T:O
HONOIT MOVIF
JLSY I WWINY
$3NAISTH IO
S3NAIS3H. 050D
HSSYOVY

LSV TV SIDING Y

3LSYMUCOM

SSYNOIE

_..88__



AL r;;\;,fg;}{;‘; Cs‘ NIEHS

AFFILIATED NOR-CONVEILT

A APAYAD STATE COLLEGE
LIMGA

MARIANO MARCOS
STATE UNIVERSITY |
QATAC, ILOCOS NORTE

. }-
L] l'
L
‘A
-gfr

OON MARIANG MARCOS
MEMORIAL STATE UNIVCFL:ITV

‘:sﬂ‘t S STATE UNW"H-:ITY
SACNOYAMN, LA UNION

ECHAGUE, IS ABELA L

b/

CENTRAL LUZON STATE UN!VERSITY |

BENGUUT STATE UNIVERSITY
v /‘ MIHOZ, NUEVA ECLA

A TRINIDAD, BENGUET

CAMARINES SUR STATE mmcuﬂumt
COLLEGE .
PILI, CAMARINES SUR

| DON SEVERIMO AGHiCUL!UHAL COLLCG"
NOANG cAvVITE < :

PALAWAN NATIONAL mmcunuam. COLLEGE . M J";:xggggz ;)gvf:stsnn PHIL..
CORLAN, PALAWAR . o SR A DDy TEETT| catarman Nonmea‘n SAMAR

VISAYAS STATE COLLEGE oF
-AGRICULTYRE ~
BAYBAY, LEYTE

- | universiTY OF saN cARLOS
CCBU CITY

W

Ao

P ;
CENTRAL PHIL. Utive RSTY | /‘{5 2y ’é‘;&i&:ﬂfg;ﬁm
JARO, WOILO CITY | 'I,w S i _

- o [siuMAN uwu*., iy
. |oUMAGUETE CITY
.__Vﬁu_____.__r_ﬁJ T
o CENTRAL MINDANAO
— . - T A y 2 UNIVERSITY .
- ¥ -~ 2 TR I e A K 3 f i i
?fﬁ;gﬁi:étﬁg??lﬁo STATE UNIVERSITY 1~ : N - ¥ MUSUAN, BUKIDHON

UNIVERSITY OF
SOUTHEASTERN FHIL.
DAVACQ CITY - :

SJLT L KUDSR
FOLY x._u-!‘l"" i

I MINDANAO STAYE UNIVERSITY
: 7 SURONG,

KARAWI CITY

_— 89 o



Region |
0.92

Region I

~ Region 111
66.25

Region1V

7530

Region Vl
42613

Region VII .-
5960 "

Cam S

" “Region XII |

1.91
" RegionV
- 5.73
| Region VII
-~ 26.58

Region X1 .
5.37

‘ L PIGURE 2 -

- Philippine Biomass Resource Potential
Bagasse '
(in MW)

._.go.ﬁ




. Region II
2.55

Region I
8.66

~ Region I : _
: 0.17 ‘Region Y

80.45

Region VIII
89.88.

':‘chion V.

20371 R . |

 '- - . Reglon){ .
s e 82.46

- ,J/;/f/'j/f | .-
s

YAl - Region VII

RS 36.03
l. .l . . : '
Region XI

436.35

Reulon XII e
55 34 S SRR

" ARMM
: 84.57

| WRE 3 —.
Pluhppme Biomass\Resource Potentml
Coconut Residues. '
(in MW)

e A A et i e it A e B i e e e




Region 11
50.91

Region 1
44.33

 Region IfF
86.38

chioﬁ \
36.70

Region VI1I

o 19.07
" Region 1V _
55.30 - STy
R VA g
I Region VI¢ - &¢, Region X
B 58.15 C Ih 2622
e : '
P - Region VII .
5 10.01 S
‘v - . : : :
‘ "} Region XI
33.84

© Region XII
2383

CARMM
4T
| " FYGURE 4
. Philippme Biomass Resource Potential
: Rice Residues
(in MW)

ST —————

__92__



Region 1 - Region II

L ——

Region lll .

. Region V

" Region V1K

| Region 1V

ch,lon X

. chic}n Xl

" ARMM

" 'FIGURE 5
Philippine Wind Energy Resour ce Potentnl

e e et b R Ao Pt

PR SIS

e e g e g e ey



e e

Region 1 Region 11

: RegiOn 111
" Region V

- Region VIIL

| chi'on v

‘Region XI

CARMM

FIGURE 6
Potential Areas for Solar Ener gy Inshlhtmns

Plnhppmes (Average daily insolation =5 KWh/m*/d)

[CSRPr B

e

.__94 —



Region'l
2.20

Region HI
2.02.

“Region 1V ST
3.40 . B ‘,_ﬁ‘.‘
- _'!"Q'*' .
} ()", . :
5 /
Y
: LS
Y
i
N
Rt ;

- Region If
127
Region V
:4.78
1 { A\ . ~ Region VIII
AL \ : : 4,28 :
 Region VI

Region XI
1.65

o l{egion p et
9

. ARMM

.36

"FIGURE 7

- Philippine MicrO~I—Iydro-PoWer-Po!:ential- ;

(in MW) 3

e o Bt A e e

—g5 -




Region 1 Region II

" Region 11l :
' RegionV

Region VHI

. Regib'n v

///

pion X1 -

, ' FIGURE 8
~ Potential A1 eas for Ocean Energy Apphc'ttmns

U

-*96-—



5. Philippine—-German
. Pholtovollaic Pumping Projectd)

Philippine-German R
i . "PHOTOYOLTAIC PUMPING PROJECT
LRERLRE WATER by SOLAR S¥ERGY ?
~ PROJECT DESCRIPTION
General

“The Philippine-Ganman Photovoltaic Pumping Project PGPVP is part of a worldwide research and development
prograrn camied oul in seven couniries of South America, Africa and Asia. It should prove the techinical and
economical viabilitly of solar pumping -systems in fropical developing countres. The' Gemnan Ministry (or
Research and Technology (BMFT) and the Ministry for Economical Cooperation (BMZ) engaged the German
Agency for Technicat Cooperation (GTZ) to implement the program in 1989, the Philippine project slarted in July
1991, The Philippine counterpar_egencies are {he Office of ‘Energy Atlalis (OEA), the Local Water Ulilities
Auihortity (LWUA), the Provincial Planning and Development Office Cebu and - es implementing instilution - tha
Waler Resources Center (WRC) of the tiniversity of San Carlos, Cebu City. o : :

Goa!s‘ -

. Within a projecl periad of four yeers somé 15 Photovolleic Pumping Systems will be Installsd preferably. in the
Ceniral Visayas Region, 1o Improve the water supply conditions in Unelectrified rurel areas. A close monitoding of
the technical and socio-economic data will be performad for furiher development of the technology and elsa lo

- show. how  retatively sophisticated tachnology will infiuence the deveieprient of rucel commiunities, '

In cooperation with tha German induslry, several unlversities and lndependent laboratories. the technology of

PVP systems should be transferred to Philippine counterparis. Phifippine companies should be enabled to

manufaciire compaonents of even complete pumping systems in the couniry. After 2 successful operation of the
- firs\ systems, a dissemination strategy should be worked out for the whole country. .

~Technolcgy . -

Photovoltaic iP’unip}ng Systems uiilize lhé:ér@er'gy of the sola radiation o pump water from a well, a spiing of
gny other soice 1o an elevated reservoir from wiere the water will be distributed {o the consumers. A typleat
set up is shoym in figure 2. . : ‘ -

The solar generalor converts the sunlight directly into electricity by means of the pholovolizic effect. The girect
curtent (DC).'generaied by the solar panels can direclly drive a OC-motorpump.: This is mostly done for smailer
syslems, whére the DC-motors can reach quite high efficiencies. The DC-power can also be cenverted into an -
. alternating curient {AC) by means of a DCIAC inverter in order to diive a common AC-molerpump. A 3-phase
“AC-motor is the most reliatle electrical drive and it can be operated without any maintenance requirements.

‘So the {ypiéai PVP system co_néisis of the following three main components: o
- Solar Generator

- DCIAC taverter
- AC-tdolorpurmp

LI T FPPIP R Leein ¢ocparelion S .01 L L L L LTI

WATER RESQURCES CENTER OEA - OFFICE OF ENERGY AFFAIRS

‘«;ig:;;n Cobu ity 6000 ; Non-Conventicna! Resaurces Divisica
Tot, 1 (032)-450553 . ~ LAVUA  LOCAL WATER UTILITIES ADMINISTRATION
fax: OOGAIIAE135 PPDO  PROVINCIAL PLANNING & DEVELOPMENT OFFICE

_ @g}_; ggsam,e.,'..\c'a.\'cy FOR TECHNICAL COOPERATION
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