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ANEC Affiliated Non-Conventional Energy Centers
AREC Affiliated Renewable Energy Centers
AVR Automatic Voltage Regulator
BAPA Barangay Power Association
BCS Battery Charging Station / Battery Charging System
BEP Barangay Electrification Project
BOT Build-Operate-Transfer
CBRED Capacity Buildings to Remove Barriers to Renewable Energy
Development
CeMTRE Center of Micro-hydro Technology for Rural Electrification
C/P(s) Counterpart(s)
CPU Central Philippine University
EC Electric Cooperative
ELC Electronic Load Controller
EPIMB Electric Power Industry Management Bureau
EPIRA Electric Power Industry Restructuring Act
EUMB Energy Utilization Management Bureau
DOE Department Of Energy
IBEKA Institut Bisnis Dan Ekonomi Kerakyatan
IPP Independent Power Producer
KASC Kalinga Apayao State College
LGU Local Government Unit
MEDP Missionary Electrification Development Plan
MHP Micro-Hydroelectric Power
MOA Memorandum of Agreement
MTPDP The Medium-Term Philippine Development Plan
NEA National Electrification Administration
NEF New Energy Foundation
NGO Non Government Organization
NPC National Power Corporation
(ONRE On-the-Job-Training
PV Photoviltaic
PCB Printed Circuit Board
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PCM Project Cycle Management
PDM Project Design Matrix
PEP Philippine Energy Plan
PIOU Private Investor Owned Utility
PNOC-EDC Philippine National Oil Company
- Energy Development Corporation
PSALM Power Sector Assets and Liabilities Management Corporation
QTP Qualified Third Party
RE Renewable Energy
RRA Rapid Rural Appraisal
SHS Solar Home System
SPUG Small Power Utilities Group
TESDA Technical Education and Skills Development Authority
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1. Manuals and Guidelines for Micro-hydropower (Volume 1)
MHP-1 Manual for Design, Implementation and Management for
Micro-hydropower
2. Manuals and Guidelines for Micro-hydropower (Volume II)
MHP-2 Guideline for Selection of Potential Sites and Rehabilitation Sites of
Micro-hydropower
MHP-3 Project Evaluation Guideline for Micro-hydropower Development
MHP-4 Micro-hydropower Plant Site Completion Test Manual
MHP-5 Micro-hydropower Operator Training Manual
MHP-6 Training Manual for Micro-hydropower Technology
3. Munuals and Guidelines for Solar Photovoltaic Development
PV-1 Guideline for PV Project Evaluation
PV-2 Manual for Solar PV Training
PV-3 Guideline for Application of Photovoltaic Power generation System
PV-4 Manual for User Training of Solar PV System
4. Guide on Social Preparation
Guide on Social Preparation (BAPA Formulation, Operation and Management)
5. Manuals and Guidelines for Implementation and Monitoring
G-1 Manual for Implementation and Monitoring of Renewable Energy-based
Electrification Projects
G-2 Guideline for Monitoring and Management of Renewable Energy Projects
for Rural Electrification

URBEa i — = A KR A 5 —]
User’s Guide for Solar Home System
User’s Guide for Battery Charging System

[t B 2 ERFHMA N7 Ly 1]
A Simple Guide on BAPA Management

[FrE—ar BHEETA]
Sustaining Renewable Energy Projects in the Philippines
Social Preparation for Rural Electrification (English, Tagalog)
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Cross Flow Design Software
Axial Flow Turbine Design Software
Cross Flow Turbine Manufacturing Manual
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1TEk L7, o, TSV, EAZE L2 TAREZ biThi,

(20 PDMRUZEMOREL

MYl "R LTHE, Tavx=s FTFY¥ A~ U v 7 A(PDM)IZ 3 [BfE
EXiz, aio PDMEEZX, LFOLEBY THY ., & D PDM IZ Appendix 1 (2R~
TLeBYTHL, N—Ya1~30DPDM %, Attachment 1 [ZHRf$ 5,

PDM ver. 1 (March 2004)

PDM ver. 2 (March 2005)

PDM ver. 3 (February 2007)

(Overall Goals)
Household level electrification rate is
increased

(Overall Goals)

Household level electrification rate is
increased.

Scheme to ensure sustainability is
established.

(Overall Goals)

Village Electrification Program under
Expanded Rural Electrification Program
is successfully implemented.

(Project Purpose)

Capability of DOE, ANECs is enhanced
to improve sustainability of Renewable
Energy Projects in village electrification

(Project Purpose)

Capacity of DOE, ANECs LGUs and
NGOs are enhanced to prepare
sustainable Renewable Energy based
village electrification projects.

(Project Purpose)

Capacity of the  target  group
(DOE-REMD, ANECs, LGUs, NGOs and
CeMTRE) is enhanced to promote and
manage sustainable RE based village
electrification projects.
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(Outputs) (Outputs) (Outputs)

1. Well organized social preparation is | 1. Failure prevention system are | 1. BEP and rehabilitation program are
leaded by DOE and ANECs for | established. improved.

sustainable RE development 2. Support system for problem -solving | 2. Necessary knowledge and

2. DOE’s and ANECS’ technical services
from project identification to monitoring
and evaluation are enhanced for
sustainable RE development

3. Capabilities in local manufacturing and
installation are strengthened through
testing application and standardization

are established.

skills for RE schemes are transferred.

3. Monitoring system and database for
RE projects is established.

4. Accreditation and certification
system is established in collaboration
with CBRED Project.

5. Practical and technical requirements
of micro-hydro equipment are
prepared at CeMTRE.

(Activities)

1-1 Monitoring and evaluation of
energized of barangays using RE systems
1-2 Preparation of manuals

1-3 Training of stakeholders

1-4 Social preparation(community
organization and institutional
development and other activities)

2-1 Monitoring and evaluation of
energized barangays using RE systems
2-2 Preparation of manuals

2-3 Training of stakeholders

2-4 Supervision and administration of
project

3-1 Monitoring and evaluation of
energized barangays using RE systems
3-2 Monitoring and evaluation of
capabilities of local fabricators and
installers

3-3  Formulation  of
technology standards

3-4 Implementation of RE technology
standards

3-5 Evaluation of existing accreditation
and certification activities for RE
technology

micro-hydro

(Activities)

1-1 Technical training for installation,
operation and maintenance using prepared
technical training manuals

1-2 User training for operation and
maintenance using prepared user training
manuals

1-3 Preparation of guidelines (project
evaluation, system designing, installation,
operation and maintenance, etc.)

1-4 Preparation of standard technical
specifications for bidding

1-5 Preparation of failure preventive
monitoring method

1-6 Monitoring and evaluation of
energized barangays using RE systems
1-7 Evaluation of components and
preparation of quality certificate system
1-8 Training on RE components
manufacturing

2-1 Preparation of mechanism for
problem-solving system

(Brgy > LGU -> DOE)2-2
Preparation of guidelines for proactive
problem-solving system
2-3  Preparation of manuals
establishment and operation of BAPA
2-4 Social awareness in renewable energy

for

system
2-5 Social preparation (community
organization and institutional

development and other activities)
2-6 Technical assistance to CeMTRE

(Activities)
1 Review of the existing program
(Procedure, structure, budget etc.)
2 Implementation of pilot projects

2-1 micro-hydropower rehabilitation
projects

2-2 micro-hydropower projects

2-3 PV projects under BEP
3 Training program on social preparation,
institution development and RE
development

3-1 OJTs at pilot project sites

3-2 Lectures

3-3 Technical Trainings

3-4 Workshops
4 Renewal of Monitoring system

4-1 Review of current monitoring
system

4-2 Renewal of database for RE project
5 Preparation of Guidelines and manuals

5-1 Preparation of necessary guidelines
and manuals

5-2 Preparation of standard technical
specifications for bidding
6 Establishment of Solar PV accreditation
and certification system

BAD/N—=2 2O PDM 1, 7'm =27 MRAERTD 2004 3 A, 4T my=7
hOT R b FEa Ay PR SN & ZITER SN, 10 7 A OEBIO%, 5
HEEA R S X | MO HEP5 L DOE BEE 2 PDM @ Bl L A2#b -, “hid. +
UG PDM 23ME 2 OEM B EICEL N T DI L, #hEE7m Y =2 b
TOMERIIBEWVCEELH > TN D EE L, L0 Bt [cEaz2y <, WEY
B & BEfER D — 2 DT 7 b7y MZT 52 EN LV EUNES 2RI TEH L LT,

RE L,

UL, B2 —a>OPDM T, uv=2 MEBREL LT, 7 R 7y k
ZBELTEDOL vy =7 FEAMIZEET 20 0NHE IR o, £ 2T, 2007
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Participants of Counterpart Training in Japan from FY 2004 to 2008

C/P Training in Japan
No. NAME P
0 FY2004 FY2005 FY2006 FY2007 FY2008 rogram
ROMULO B. CALLANGAN JR. -
L PV { var. 13-28, 2005 (P Trainng
»|EPIFANIO G. GACUSAN JR. MHP 9
JIMMY B. PLANAS i
& il Nov. 6-19 P(r:op rTarr?nzlggs
4|JOSEPHE. CALIP PV g
5|RONALDO T. ANGELES PV
6|ELINOR P. QUINTO Social Mar. 4-17, 2007 P(r:oF;;rarrimZIg(g)G
7|HELDILITA 1. VILLANUEVA Social
g|NELSON A. FAJARDO MHP
9|RUSSELLE G. PANDARAOAN MHP Sep. 24-Oct. 6 ;@25‘28&
10{IDA A. MADRIDEO Social
11|ARNULFO M. ZABALA PV
12|REY V. sALvANIA MHP Sep. 28-0ct. 11 P(Eoz;rarri”;ggS
13|ROMEO M. GALAMGAM PV
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Technology Area Counterpart Japanese Expert
Policy and system OIC of REMD /R.N.Sargento/ R.B.Callangn Mr. Jun Tamakawa
Social Preparation I.LA. Madrideo / H.1.Villanueva Ms. Nobuki Hayashi
Micro-hydro technology E.G.Cacusan / R.G.Pandaraoan Mr. Mitsuru Shimizu
Micro-hydro system R.V.Salvania Mr. Keisuke Kumihashi
Micro-hydro control N.A.Fajardo / R.T.Angeles Mr. Isihi Yoshikazu
Solar Photovoltaic Technology | J.E.Calip / R.M. Galamgam Mr. Koichi lwabu
Solar Photovoltaic Technology | J.B.Planas/A. M. Zabala Mr. Doi Fumikazu
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Appendix 5~10 |2/~

7= MEBENFR

MHP PV Social Management,
Technology | Technology | Preparation Monitoring
oJT 36 29 18 -
Pilot Project 1 - - -
Rehabilitation Project 7 2 -
Technical Training 11 16 3 -
Seminar/workshop 12 - 5 2
Manual/ Guideline 8* 4 1 2
User Guide - 2 1 -
Video - - 1 1
Database - - - 1

* including W/T software and W/T fabrication manual through CeMTRE
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Pilot Project

MHP Rehabilitation Sites

o

( Installation of ELC
A : Brgy. Dao-angan, Balbalan, Kalinga
PV Rehabilitation Sites LBrgy. Gawaan, Balbalan, Kalinga

15 Kw MHP Pilot Project
in Sitio Igpatuyao, Brgy.
Poblacion, Sebaste, Antique

Rahabilitation of Battery Charging
Station

Brgy. Balugo, Capoocan, Leyte

Rehabilitation of Intake
Weir and Headrace
Brgy. Pitac, Tibiao, Antique

Replacement of Turbine & Installation
of ELC
Brgy. Badiangan, Ajuy, lloilo

Installation of ELC
Brgy. Aghobolo, Ajuy, lloilo

Rehabilitation of Headrace
Brgy. Calapadan, Barbaza, Antique

Installation of Head-Tank
Brgy. Lanas, Barbaza, Antique

D —

Rehabilitation of Battery Charging
Station

Brgy. Alumar, Jetafe, Bohol

Aoy b Favzl FERIAEY a7 OfEX
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ANNEX A
s y of the A t of the Candidate Sites for JICA's Micro-hydro Pilot Project
Distance
Gross Measured
Target o _ Drainage Target Potential | [Demand to
M lit Coordinat Head Fl " LGU
Barangay! umcipa Province | Source oorcinate Area ed N ow Accesibility Unenergize | Capacity | potential Social Condition Security Remarks
. ¥ s .. |[Het Head] | [DesignFlow] Counterpart
Sitio (km?) ) dHH (kwyy | MHF Flant]
(mj (m®is) (k)
1 iBrgy Tubungan llaila Tarao - - no H no O Accessible by four-wheel vehicle none no 0 &H - Tubungan LGU ;LG through the guarantee DISQUALIFIED
ictoria River WAz Cahatuan AP to Tubungan - measureme i= wiling to have :hunicipal Wy dhby LGU  ino available unenergized area
was conducted Lo 30km (1 hr) ot was 3 counterpart  wassupportive to the MRAdstyed
conducted conducted purpose of the project. G hotm Tower2
weeks 300
2iSitia Mabas * Aklan Gibon M 11°50.669" 9.50 no H 0.23 Accessible by four-wheel vehicle B0 2 Mabas LG is {The hyor, LGU guarantes (DISQUALIFIED
Biotong, River (E122°01 814" measurement Caticlan &/ to Mabas - approx willing to have a imunicipal engineers down: o b | 310 Demand is 2 km sway from patertisl
Broy was A2km (25min) counterpart o Personal Se_cmary Micro-hydropovwer site but EC grig is
conducted ) wene cooperative and "
Laserna Highwvary to Bory Proper - 3km suppertive thraugh the anly 1 km from Sitio
assistance they extended
3iBray Pawa {N11°5263 | 1250 no H no U sccessihle by four-wheel vehicle 120 no @& H 35 in going 1o the arealsite. DISRUALIFIED
Pawva Falls (E121°59.90' " d“‘“ Caticlan A/ to Mabas - measureme Demand is 3 km away from potertial
was conducte . ot was N
sorduted approx1 Zkm (25min]) R Micro-hydropower site
Highwvay to Broy Proper - Skm
4iBray Buruanga * | Aklan  Buruang iM 11°50.50' 11.00 no H no Accesszible by four-wheel vehicle B0 no 0 &H 3 _BUNE_HQE LGU  iThe out-gaing and - guarantes (DISQUALIFIED
Tag-0sip & River iE 121756 50 W3S Caticlan &/P to BuruEngs - measurems i willing to have ;eoming mayors are willing | o pe | GU {ON-going extension of grid by
vas conducted ! vnroxdSkm (30min) it was 3 counterpart  ‘to support the propasad AKELCO through MIRANT Funding
condusted Poblacion (b 0T . condusted project but the town will
‘oblacion (hayan) to Tag-osip - be 100% energized
4km (accessile by single mator through the AKELCO and
= M11°50.00° 11.00 no H no Accessihle by four-wheel vehicle 20 no 0&H 0s MIRANT Project which will DISQUALIFIED
Tapul, E121°55.30 w3z Caticlan AP to Buruanga - measureme e xtended to 2l e Grid extension by AKELCO at Broy
Brgy El wnﬂ:;ed conducted approx13km (S0min) wr:dt;sed Tag-osip will be passing by Sitio
Progreso Poblacion (hayan) to El Progreso - Tapul, through MIRAMT Funding
2km
BiStio San | Libertad | Antique Sen M 11°45.754' i 2000 103 0.36 Accessible by four-wheel vehicle B0 9 0.1 Libertad LGU iz | LGU and the community | guarartee |DISQIUALIFIED
Jusn Rogue iE 121°53 678" I6] [0.25] Caticlan AP to Libertad - 30 km willng ta have a tuithin the sitio are very | o b ) GIJ low potertial capacity
Rivet with G00m HighwvayEC line to Bory Proper - P e matr;dt:e'”'"g te Has & grid extension plan by
of 3km et trsghthe AHELCO, just wailing the funding
headrace assistance they showed from NEA,
during the site
assessments and social
survey.
7 iSitia Sebaste | Arntigue | lpayo M 11°36.144 5.00 24 032 Accessible by alltype of vehicles 59 18 0.3 Sebaste LGU iz (| LGU staff and the target | guarantee (POSSIBLE SITE
Igpatuyao River iE 122°065 703 [1E] [0.20] Caticlan 2P to Sebaste - willing to have a {eommunity are At d by LGU
with 500m approxsskm poopert pm?::l ti""g to ANTECO confirmed that they have no
of Kalibo AP to Sehaste - assuring their interest and grid- extension program for Sitio San
headrece approx70km (1 Shrs) counterpant suppart if Juan
Highweary to Sitio Praper - 2.1km they ane luckily chosen
From Sitio Proper to Lowy votage as the demo site
EC line - 0.9 km
to High voltage EC line - 1.5 km
*Water source being used to supply water to Boracay 1sland
Criteria
1 Accessible
2 Grid has not been extended (&t least S0 unenergized Household (HH)
3 Source has & potertial capacity of 1:35-20 kY
4 Demand must be within 1 km radius
5 LU must be willing to have a courterpart
G Social Condition (acceptance of the potertial project; capacity and willngness to pay)
7 SecurityPeace and Order
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2 2006 Feb. 12 — Feb. 21 Cebu 21
3 2006 Dec. 4 —Dec. 9 Cebu 16
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Solar PV Trainers’ Training

DOE Private
Organization ANEC LGU Total
REMD | VFO | MFO | SPOT | Other | Total Co.

« Participant 7 2 3 3 1 16 2 18
! Qualified person 2 1 1 1 5 1 6
od Participant 5 2 7 6 8 21
? Qualified person 2 2 3 5
rd Participant 3 1 1 2 7 3 6 16
° Qualified person 1 1 1 2
" Participant 3 3) 7 9 16
! Qualified person 3 3 2 1 6
" Participant 2 2 11 5 18
> Qualified person 1 1 1 2
" Participant 3 4 7 7 1 3 18
° Qualified person 3 3 6 2 1 9
Total Participant 18 3 8 7 3 39 25 12 31 107
Qualified person 10 1 4 2 1 18 5 2 5 30

() only examination

Solar PV Engineers’ Training

DOE Private
Organization ANEC LGU Total
REMD | VFO | MFO | SPOT | Other | Total Co.
1* | Luzon Region 10 3 13
2" | visayas Region 2 2 8 10 20
3 | Mindanao Region 9 4 13
Total 0 2 0 0 0 2 27 17 0 46
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a) Balugo

Balugo XL A 7 EOWEILE O EREMICALE T 58 T, AOHF.LE»HELE
#E TIX 6.5km EfEAL TV . Capoocan T O H THEIEMR N E W TV R 2 K od
WD 1>ThH D, 2002 42 BEP D% & BCS 235 & SAVEIATE L L CTBER S
iz,

e ) 7ueyx s ML, 2007 4 11 HICHERTAELZRB L THh5H 4 B A%ZO
2008 42 H28 H5e T LTz, =Dk, 741 —7 v 7 & L T2009 45 H £ TiZ
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Jan. 21 TR
VAR:-VAEYAN Jan. 22 — Jan. 24 THEERRMER L OIS hL—= 7

Jan. 25 — Feb. 18 Bept ORI - G
Feb. 12 — Feb. 23 ARE L
Feb. 20 — Feb.21 FAR A
Feb. 24 56 TR
2008 May 27 — May 30 ElRleE=FY 7
=477 | 2009 Jan. 28 — Jan. 30 FoEE=KY T
May 12 — May 14 E3mE=HY T

Balugo #fDOEEX KNI E S A7 LAOREAILX, Ny T U —0ilEF - WEIC
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Item Former system Rehabilitation system
BCS Capacit | 900Wp (300 Wp/ch * 3 ch) 900Wp (150 Wp/ch * 6 ch)
y
Locatio | Only one site 3 sites
n
MP, C/C | Monitor panel Charge controller
User | Battery | 12VDC - 100Ah 12VDC - 40Ah for solar
Syste | LVD No 1
m Load 2 - 10W FL with SW 2 - 11W CFL with SW
No. of user 30 (10 users / ch) 30 (5 users / ch)
B e i e S
Charge Charge
= I Controlle Controlle
BCS '\’F'J?Efr W
) Battery Battery
N 40Ah 40Ah
Battery
100Ah
j— ﬁ
FL
@ @ CFL
——
jI===— U‘
FL LVD
ﬁ@ @ @ CFL
User System Battery Baiery
100Ah 40Ah

ZDORHEICEESE . VAT LOGE -

FEIT VSU-AREC ICEZEt L., 7Y ux

7 FOERERLOBEIZD T o H—— N HFTEB LT, £7-, 2071
Y= 7/ FOHT, BCS AID BAPA HilFE kN2 —W—~v =T V&2EKL, b
L—= U ZICAENER LTz, BAPA Hifi& it N2 —H —~D b L—=2 7L
& THEOFIRIC2HEmRT S E L HIC, BAPA HIFHEIIHE LFICSMI T
OJT %3 L 7=,
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2008 4F 10 H 29 HICE T Lic, £Dfk, 74w —T v 7L L T2009 46 H %
T 2EFE=FY 7% FE LT, 70y NORIEOTENELL FIZRT,

<7uayxr hOFEN>

£ el

eS|

2008 Jun. 6 —Jun. 7
Jun. 23 — Jun. 27
Jun. 30 — Aug. 22

Tnuvx=l bAoA MEEHE
PA=RE A N X [I E:
TaY =y FEHHE - 2R

Aug. 26 B X8 5] i

- Aug. 27 — Oct. 8 A & A
Aug. 27 — Aug. 30 THAARMER R O E L —=07
Aug. 27 — Oct. 14 B DFETE - G
Oct. 16 — Oct. 28 ARE L
Oct. 18 — Oct. 19 FATRA
Oct. 27 — Oct. 29 SE TR

. 12009 |Jan.26-Jan. 28 WEllRleE=FY 7
=t 1V

Jun. 18 — Jun. 20

HoEE=4Y 7
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Item Former system Rehabilitation system
Type Battery charging Station (BCS) Solar Home System (SHS)
PV [BCS] [PV module]
system * Capacity: 1500Wp (300Wp/ch * 5 ch) * 55 Wp: 35 pcs
* Monitor Panel * 75Wp: 15 pcs
[User system] [Each user]
* Battery: 12VDC - 100Ah * Battery: 12VDC - 40Ah
* LVD: No * Charge controller: 12VDC — 10A
* Load: 2- 10W FL *Load: 2 — 11W CFL
No. of
50 (10 users / ch) 50
User
[ e e |
| e—
FL
©
——]
——
= FL
©
Monitor ﬁ@
BCS papel
' Battery Battery
100Ah 100Ah
6‘ CFL
Charge CFL
Controller
SHS PV module ;&
Battery
40Ah
3) THEBIDORE
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PV equipment Training Contents

PV module * How to product PV cell and PV module and role of main component
* Introduction of international standard IEC 61215
* Hands-on training on performance test of PV module

Charge * How to use DC power supply

Controller * Introduction of charge controller test method developed by the
World Bank
* Hands-on training on performance test of charge controller

Inverter * Introduction of PV inverter test method developed by the World
Bank

* Hands-on training on performance test of inverter

kb —=271%, REMD FH¥%T 2 O FEEBR=EZFIH L, 2009 4 8 H~2009
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Group A B C D
System Small Large Small Small
. Power supply .
o Demonstration system i SHS at the Lobby | Demonstration
Existing system to office
of BCS ] Guard (AC) system of SHS
PV system machine
300Wp 2.65kWp, 3.64kWp | 450Wp 25Wp
o Street light system in | Grid connection | SHS at the Lobby | Cell phone
Rehabilitation _ )
- front of REMD office system Guard (DC) charging system
an
150Wp 6.29kWp 375Wp 25Wp
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Group Items

1 * Prepare questionnaire
* Create confirmation test and evaluation sheet

2 * Review main text of PV trainer’s training
* Create training text on troubleshooting

3 * Review user training material for BCS and SHS
* Review monitoring sheet for BCS and SHS
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