ENERGY: Solar Energy Program

Updated as of 19 September 2023

Overall Strategies

* R&D to support capacity
building on solar PV and
concentrator testing,
validation, repair senices
and maintenance for
sustainability

+ Dewelopment of forecasting

model for solar installation
and resources assessment

Development of modular
stand-alone mobile
desalination unit for brackish
and seawater

Solar PV marine floating
platform design optimization

Establishment of Solar PV
laboratory (certification-type)

Recommendation of S&T-
based policies to support

microgrid RE utilization for
off-grid/on-grid applications

Republic of the Philippines

POSSIBLE SOLUTIONS

60M
+ Solar PV Marine Floating
Platform Design
Optimization
* Development of

60M
Localization of efficient solar

40M
» Demonstration for
New thin film solar pv
farms and
concentrator
applications
Integration of Solar
PV energy to building
component/structure
Improving reliability
and durability of BOS

50M
Solar Energy evolution
and diffusion (SEED) —
small innovative
applications
CSP — mechanism for
new thermochemical
storage
Increasing material
efficiency
Low ering material and
process cost

2027

. components
thermal system, i.e. concentrators advanced RE system to
, for drying, portable w ater support microgrid facility
production * Establishment of Solar PV. 2026
» Demonstration of Micro Grid RE Laboratory (For
system Certification)
» Development of forecasting 2025

model for solar installation

and resources assessment

Solar Home System Energy Use
Optimization

Modular Stand Alone and Mobile
desalination unit for brackish and
seaw ater

2023
O

® 2022

‘ 2024

* Robust Solar Marine Platform

demonstration facility

 Data on performance of
advanced RE system

» Solar PV R&D and Testing

Laboratory

CSP system for energy generation and heating
purposes
Demonstration site for Microgrid PV system
Realtime solar energy forecasting using GIS

Solar home energy management system
Solar pow ered desalination system

DEPARTMENT OF SCIENCE AND TECHNOLOGY

PHILIPPINE COUNCIL FOR INDUSTRY, ENERGY AND
EMERGING TECHNOLOGY RESEARCH AND DEVELOPMENT

* Thin film Solar farms and
CSP application for
electricity generation
Adoption of solar pv
technology as architectural
application

Improvement and bankable
PV system components
Cost effective balance of
system components of PV,
inverters, combiners

and converters

MILESTONES

» Accelerated
technology for solar
technology

» Data on
thermochemical
conversion utilizing
solar energy

» Affordable solar
technology for
household utilization

Legend New/Ongoing Completed Target
50M
Next generation photovoltaics
demonstration
Resilient._distribution system
pow ered by solar energy VISION

Solar thermal energy storage
and heat transfer media
Solar thermal for industrial
processes

Competitive solar
PV industry,
increase solar
energy generation
and lower solar
electricity for

2028

human utilization

» Performance validation for
next gen systemvfacility

* Improved grid resiliency

* Improve intake of solar
thermal applications by the
industry

Human Resource

R&D Technologies

Facilities / Services

S&T Policies

Overall Outcomes

Increased capacity on solar PV and concentrator testing
services

New skills acquired for solar PV/concentrator services, repair
and maintenance

Optimized solar home systemfor off-grid areas

Web-GIS based information solar data established
Cost-effective solar desalination systemfor additional potable
w ater source developed

Cost competitive balance-of-system(BOS)

Solar PV and BOS testing facility established

Microgrid RE systemusing solar PV exploited for off-grid areas

IBAGONGI/PILIPINAS]



List of PrOj €C1S (for the whole duration of the roadmap)

Budget Allocation (‘000)

R&D Technologies Project Title Status
2022 2023 2024 2025 2026 2027 2028

Localization of

efficient solar thermal Concentrated Solar Power:

system, i.e. concentrators, Design and Performance Evaluation - - - - - - - Completed

fordrying, portable of a Micro-Scale CSP Technology

water production

Demonstration of . .

Micro Grid RE system Microgrid Solar PV System - - - - - - - Completed

Eqivccleécl)pment of forecasting Solar PV Resource and Installation

for solar installationand re Assessmept Using Geospatial 7,508 - - - - - - Ongoing
Technologies

sources assessment
Integration of MachinelLearning

Solar Home System Energy Inference on Home Energy Storage

Use Optimization System (HESS) to deliver long term 4,999 - - - - - - Completed
optimized self-consumption with Low
probability of Power Loss

Modular Stand Alone

and Mobile desalination Renewable Energy Community 4,979 i ) i i ) ) Ongoing

unit for brackish
and seawater

Desalination Systems (RECoDeS)
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Legend New/Ongoing Completed Target

ENERGY: Micro-hydro Power (MHP) Program

30M
Updated as of 19 September 2023 * Introduction of variable speed turbine

(part-fullloading) coupling w ith converter
fed synchronous or double fed induction
Overall Strategies 50M
+ Integration of Deriaz type
turbine for micro hydro

Human Resource
+ Capacity building on A 30M application VISION .
: _ * Flow regulation + Improvement of hydrodynamic + Cost-effective and
gﬂlcr_o-h/¥d£0_ tu;plne Iautomatlon etmd controls  screw type turbine for possible efficient MHP
esign/abricanon * Improvement on pump- irrigation channel application
+ Capacity building on POSSIBLE SOLUTIONS 20M turbine including muttiple PR technology
Micro-hydro site + Technology development units and AC-excitation * Increase energy
assessment/evaluation for aggregation and controlfor start-stop reserve thru MHP

« Capacity buildingon synchronization of multiple 2028 utilization
Micro-hydro operation and micro-pico hydro systems * Competitive MHP
X P + Strengthen performance 2027 _ p
maintenance and efficiency industry
50M characterization standards 2026
R&D Technologies + Design anql development
* Newand emerging turbine of novel micro-hydro
technologies turbines, housing, and
+ Localization of 60M 'L‘J)t‘?‘l_d CQ”th"f'E?VS_ _ 2025
. f . tion of irrigation L
electromechanical * Design and heal o d Distributed RE !
components development of channels for MHP é?;rgé?ion ustil?zirL:gemuItiple - Automation and control systems for MHP
. D F} ‘ hydrokinetic turbines technology applications 2024 . Novel MHP turbine MHP resources system— Off-grid/Grid integrated facility
ceve qpmgnto . » Design and desian and apolication * Local development of pump as turbines
hydrokinetic urbines development of low - g P for energy generation application
* Low-head, low flow head/low -flow micro- o ) * Improvement of MHP
hydraulic turbine hydro turbines 2023 + Hybrid mlcrog_r_ld penetration to energy
technology - Demonstration of hybrid RE+MHP  facility mix due to increase
« Supply-chain analysis of 60M microgrid RE facility demonstrated resource utiization Overall Outcomes
available MHP - Improvement of MHP  (wind, solar, hydro) . * Low-headand low-
technolodi research facility S flow micro-hydro Human Resource
echnologies + Development of local MHP 2022 * Simulation and turbine d‘Ts'gned + New skill acquired and increased workforce capacityon MHP
- . equipment modeling facility and developed design, fabrication, assessment, and operation/maintenance
Facilities / Services + Design and development of + Improved energy * Hydrokinetic R&D Technologies
» EstablishmentofMicro- cascading MHP systems generation through turbines design and . »
hytro Turbine testing . MicrogringE syst)c/em . cacading MHP developed : Local ar:id com pf?tltlye MHP part::] anld cocrjn polnentz developed
L . Local turbin N « Localized micro-hydro New and cost-effective MHP technologydevelope
facility ocal turpine «* Improv ed capability on MHP ! Facilities / Servi
inventory assessmentand fabrication electromechanical MILESTONES aCI_Itles ervices N .
S&T Policies fabrication capability - Locally developed BOS components * Micro-hydro turbine researph facilityestablished N
. Devel tof S&T MHP performance components * Increased number of MHP industry catered thru the facility
eve OPrT_e_n Of - and efficiency improvement *© Bankable MHP system S&T Policies
?eiii%&%';'es orMHP e iing RE « Policy recommendations for MHP technologies

resources ev aluated

Republic of the Philippines
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List of Projects (for the whole duration of the roadmap)

Budget Allocation (‘000)

R&D . .
. ProjectTitle Status
Technologies 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028
Localization Imp'rovemer?t of Locally
of electromechanical DeS|gned Mlcro-hyd.ro - - - - - - - Completed
components Turbines and Establishment of
MHP test Rig

Localization of TechnoEconomic Feasibility
electromechanical Study of a Microgrid in a - - - - - - - Completed
components Remote Community
Localization Sustainable development of
of electromechanical | cascaded MHP in arural 11,903 1,475 - - - - - Ongoing
components community

aa ) ’ Republic of the Philippines
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E N E R G Y' O C ean E n er g y P r O g r am Legend New/Ongoing Completed Target
Updated as of 19 September 2023
15M
* Hydrokinetic turbine demonstration for grid
. integration.
Overall Strategies * Wave array energy conversion modeling
» Powerabsorption geometryand controls
Human Resource VISION
+ Capacity building on ocean 10M
energy resource assessment + Capacity building on ocean thermal « Competitive ocean
ocean thermal energy POSSIBLE SOLUTIONS energy conversion resource assessment energy industry
conversion Ocean Thermal energyconversion
« Capacity building on ocean (OTEC) 9y * Increase energy resene
turbine system services, 5M through ocean energy
repair and maintenance for ¢ Supply-chain analysis forocean 2028 utilization

projectsustainability

R&D Technologies

* Detailedresource
assessmentforremoteisland
communities (wave, tidal,
marine current)

» Designanddevelopmentof
mechanical harvesting device
modeling tools

» Designanddevelopmentof
wave energy harvesting
systems

Facilities / Services

+ Establishmentofocean
energy research facility (wave
and marine current)

S&T Policies

+ DevelopmentofS&T-based
policies for ocean energy
technologyadoption

Republic of the Philippines
DEPARTMENT OF SCIENCE AND TECHNOLOGY
PHILIPPINE COUNCIL FOR INDUSTRY, ENERGY AND

technologyfrom generation to

50M utilization

+ Designanddevelopmentofwave
energy harvesting system

» Tidal Instream Energy Conversion
(TISEC) 2025
™
+ Designanddevelopmentof
mechanical harvesting 2024
device modeling tools .
10M
Ocean energy detailed .
resource 2023

assessmentinremote
island/isolated
communities and other

strategic areas (wave, 2022
tidal, marine current)

* Mechanical harvesting device
design and developmentmodeling
tools

* Performance assessmentof
mechanical harvesting devices

* Modeling simulation facility for
Ocean/Hydrokinetic Technology

* Resource assessmentdata for

specific Mindanao areas (wave,
tidal)

One

EMERGING TECHNOLOGY RESEARCH AND DEVELOPMENT

2026

Designand development

of tidal harvesting equipment
Wave tank and assessment
equipment

Floating platform for wave/tidal
demonstration system

ORE harvesting devices
Modeling tools

MILESTONES

* Increase number of rural
electrification on island
community

2027

Supply-chain analysis results for
ocean technologyavailable in the
market

Capacitated on ocean thermal
energy conversion resource
assessment

Overall Outcomes

Human Resource
*New energy research opportunities and skills developed
sIncreased number of ocean energyresearchers
R&D Technologies
*Updated and detailed ocean energyresource maps
*Locally developed ocean turbine technologies and systems
Facilities / Services
*Ocean energy research facilityestablished (wave, marine
current)
S&T Policies
*Ocean energy technologies exploited
sIncrease energyreserve thru ocean energy use

IBAGONGI/PILIPINAS]
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List of Pro

@C1S (for the whole duration of the roadmap)

Budget Allocation (‘000)

R&D Technologies Project Title Status
2022 2023 2024 2025 2026 2027 2028

Ocean energy
detailed resource
assessmentin .
remote island/isolated TidalCurrent Energy

. Integrated Resource - - - - - - - Completed
communities and other

. . Assessment Tool

strategic areas (wave, tidal,
marine current)
Design and development of Design and Performance
mechanical Evaluation of an Ocean i i i i i i i Completed
harvesting device modeling Renewable Energy P
tools System
Design and development Eet:]léf/:/r;gb[zaew: fo
of wave energy harvesting gy - - - - - - - Completed

system

satisfy community
demand

v@ \ Republic of the Philippines
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Legend New/Ongoing Completed Target

ENERGY: Waste to Energy Program

Updated as of 19 September 2023 15M
» Developtechnologies toimprove the use of hemi
cellulosic materials
Overall Strategies POSSIBLE SOLUTIONS + Developmentand assessmentfor biogas storage and
transport
Human Resource
» Capacity building on hydrogen
production using biomass 10M VISION
technology « Dewelop new catalysts and catalytic and separation process + Cost-competitive
biomass energy
R&D Technologies 20M production

* Designanddevelopmentof * Improve pyrolysis systems to produce bio-oils from * Increase energy

cost-effective process to cellulosic feedstock at high efficiency rates 2028 reserve thru biomass
produce biofuels from agri- . .
based resources * Locallydeveloped biogas gas engines 2027 energy g§e .

+ Hydrogen gas production using ° pompetltl\e biomass
environmentallysound 10M industry
technologies » Developmentoflnnovative and novel conversion 2026 « Utilization of waste

+ Assessmentand evaluation of technologyfrom feedstockto finished fuel resources for the
Non-food and other possible (algae, energy crops, forestresources benefit of the people
energy crops + Advanced algal system to lower the costof 2025 _ _

«  Methods and Tools producing algal biofuels and bioproducts . N_ovel conversion t_echnologles
developmentfor enhancing * Biogas transportatlpn methods,

Waste Analysis and 2024 processesand equipment
Characterization Study (WACS) 8M . developed
» " Developmentofcost-effective process

Facilities / Services to produce biofuels from agri- * Endemicenergycrops with high yield rate. Overall Outcomes

. Establishment of WTE based resources 2023 » Efficientand e_ffectlve pyrol_y3|s facility
demonstration facility + Cost-competitive gas engines Human Resource

«  Shared senice facility for 40M . + Capacitated experts on biomass development, from feedstock
feedstqck analysisand « Designanddevelopment 2022 to fuel _
evaluation of waste-to-energyfrom 0 +  Biofuel production from alternative feedstock R&D Technologies _ o

* NICER facility for WTE Municipal Solid Waste ® . Costeffective and efficient algal biofuel development « New conwersion technologies developed in biomass energy

o (MSW) production

S&EPO“IC'ES (SeT-based « Increased energy use and alternative energy production

* DewelopmentofS&T-base Facilities/ Services
policies supporting biomass . s . - .

hnol izt *  Waste-to-Energy (WTE) demonstration facility «  WTE biomass research facility established
tsegezzgggggézzggpoach on +  Co-hydrothermal process for MILESTONES S&T Policies

. I . agn . .

- i MSW and biomass, gasification and production « Policy developed for biomass technology exploitation
_promqtlon OfWTE faC|I|ty,_ of syngas for energy generation y P ay exp
including emission compliance

Republic of the Philippines
DEPARTMENT OF SCIENCE AND TECHNOLOGY

PHILIPPINE COUNCIL FOR INDUSTRY, ENERGY AND One
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List of PrOjeCtS (for the whole duration

of the roadmap)

R&D Technologies

ProjectTitle

Budget Allocation (‘000)

2022

2023

2024

2025

2026

2027

2028

Status

Design and
development of cost-
effective process to
produce biofuels from
agri-based resources

Establishing a 25kW Waste to Energy
Facility using Direct Combustion
Process for MunicipalSolid Waste

Completed

Key Technological Research of
Philippines and China on Mobile Power
Generation based on Gasification of
MunicipalSolid Waste (MSW) and
Agricultural Biomass pre-treated by Co-
hydrothermal Process

7,997

Ongoing

Project BIOSS: BIO Scrubber System
using Effective Microorganism and
Pressure Swing Adsorption

6,180

1,714

Ongoing

Development of waste oil-fired porous
media burner as substitute to fossil
fuel fired-burner used in the food
industry

4,157

2,096

Ongoing

SPArC: Synergy in Solid Fuel production
from agri-industrial wet biomassfor
industrial boiler

15,715

4,658

Ongoing

4
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ENERGY: Wind Energy Program woene 0

15M
Updated as of 19 September 2023 15M . Adaptable single model for
+ Active pitch controland off grid or on-grid
Nacelle integrated inverters for applications
smallwind applications *  Integrating wind turbines to
Overall Strategies BOS for small wind turbine antennaes)
systems VISION
i &M » Highfideli deli i
* R&D to support capacity «  Hybrid offshore system (ocean ighfidelitymodeling using .
building on small-wind and wind) assessmentand high performance computing Sustainable and
micro-siting assessment design competitive wind energy
tools development for « Advance blade designand systems to §upport
local development . * Novel harvesting device 2027 the people
* Improvement in turbine design and assessment:
design, fabrication and modeling laboratory 2026
manufacturing ability + Developmentoflocal
* R&D on micro-sting tools manufacturing technologies
:;Zmalllf"c"ntqo:wemme 20M 2025 + Improved blade design
fea applications Establishmentofsmall- to harness available
* Design and devglopment wind turbine research wind speed, including
of novel harvesting facility 2024 , slowerspeeds Overall Outcomes
device for small-wind « Designanddevelopment * Small-scale wind + Balance of system
turbine svstem — : . resource assessment components forwind
modelingyusing E;ks)mjaélyvgltg?nt?c:?m?crogﬁd database energy system Human R_esource ) .
\aborat vl system +  Next generation wind components » Capacitated on the development of small-wind micro-
. . technologyprototype and . siting tools and balance-of-system
aboratory leve 2023 hnol d . Resource maps, iting tools and bal f-sy BOS
* R&D on wind turbine for - Small-wind hybrid turbine demonstration ion| R&D Technologies
hvbrid offsh ( - technologyevaluation g
ybrid ofishore system developed * Demonstration facilityfor results + Increased number of small-wind energy applications
» Establishment of small- « Small-wind turbine research  hybrid wind/solar/diesel for rural and urban areas
wind research facility 2022 facility established supported microgrid - New technology developed for off-shore wind
+ Distributed wind energy O applications
system Facilities/ Services
+ Developmentofsmall-wind * Increased number of wind-turbine suppliers catered
turbine system for water- MILESTONES under the wind research facility
pumping application S&T Policies
: Develo;t)mentoiperma(;l:entt;_ + Policy recommendations on the use of hybrid
magnetgenerator, wind lurbine microgrid system including small-wind turbine system
blades, power electronics

Republic of the Philippines
DEPARTMENT OF SCIENCE AND TECHNOLOGY

PHILIPPINE COUNCIL FOR INDUSTRY, ENERGY AND One
EMERGING TECHNOLOGY RESEARCH AND DEVELOPMENT
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Legend New/Ongoing Completed Target

ENERGY: Hydrogen Production for Energy Applications

35M
Updated as of 19 September 2023 « Hydrogen Storage R&D, involving
) compressed and liquid hydrogen.
Overall Strategies POSSIBLE SOLUTIONS + Establishmentofshared senvice
40M laboratory/facility for biomass
Human Resource + Designand development feedstock developmentand R&D
«  Consultation meeting with hydrogen of hydrogen production . smallscale distributed hydrogen VISION
industries and experts system production
+ Improwe local expertise on hydrogen + Developmentofwater
development, from feedstock to 20M gas shiftreactors and Locally deyeloped
utilization + Liquid biofuel conversionvia hydrogen compression cost effective and
« Capacity building on hydrogen storage liquid reforming technology sustainable energy
design and development 30M : DevelopmgntﬁfDark 2028 generation from
. Capalpility building on hydrogen . Hydrogen production gforgluir:its;ﬂéen dyr:rig?oebr}al 2027 hydrogen resources
logistics and transportation from bio_m ass electrolysis cell
R&D Technologies . E%T,ﬁg?%lmof 2026
*  Hydrogen production from biomass membrane technologies +  Solar Driven water gas shiftreactors
and other renewable sources for separating and 2025 + Hydrogen storage facility including,
+ Design and development of hydrogen purfying hydrogen high pressure tanks, metal/chemical
production system * Biomassderived hydrogen hydrides
+ Dewelopment of alternative storage of «  Alternative hydrogen production
electricity from renewables to via Renewable Liquid reforming
run elect)r/olysers to produce ~ 20M 2tz * Solarassisted hydrogen Overall Outcomes
hydrogen on-site * Designand production
+ Dewelopment of cost effective and devehlogrr;ent?fnew + Cost-effective and efficient Human Resource o _
durable catalyst and membranes hmyﬁtro%e?] 2?<t¥ac::rtion 2023 hmem brane technc_)loguesdfor * Increase in expertise and skills in hydrogen production
« R&D on hydrogen storage and using renewable i(:irf?cgaetir;f]eparatlon an technology
transport energy « Demonstration facilityfor hydrogen P R&D Te_chnologles . S
N . 2022 production utilizing RE system * New mdustry and business opportunities in the hydrogen
Facilities/ Services (electrolysis) production sector
» Establishment of shared senice . « Innovative methodologies for hydrogen + Uptake on Hydrogen application, including power generation
|ab0rat0ry/faci|ity fOI‘ biomaSS extraction using renewable energy a.nd \Ehicle
feedstock development and R&D « Cost-effective and efficient locally- Facilities/ Services
* Hydrogen evaluation facility designed and developed « Shared senvces facility and linkages for hydrogen
electrolysis cells MILESTONES development and utilization
S&T Policies * Hydrogen production through S&T Policies
*  Minimial Life Cycle Cost and gasification + Recommended S&T based policy I=on hydrogen development
environmental impact on hydrogen and utilization
production strategy and projects

Republic of the Philippines
DEPARTMENT OF SCIENCE AND TECHNOLOGY

PHILIPPINE COUNCIL FOR INDUSTRY, ENERGY AND One
EMERGING TECHNOLOGY RESEARCH AND DEVELOPMENT
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List of PrOjeCtS (for the whole duration of the roadmap)

Budget Allocation (‘000)

R&D Technologies Project Title Status
2022 2023 2024 2025 2026 2027 2028
Localization of
efficient solarthermal Concentrated Solar Power:
system, i.e. concentrator | Design and Performance Evaluation - - - - - - - Completed
s, for drying, portable of a Micro-Scale CSP Technology
water production
Demonstration of . .
Micro Grid RE system Microgrid Solar PV System - - - - - - - Completed
Development .
of forecasting model Solar PV Resource and Installation
. g . Assessment Using Geospatial 7,508 - - - - - - Ongoing
for solar installationand .
Technologies
resources assessment
Solar Home Integration of Machine Learning
Svstern Enerey Use Inference on Home Energy Storage
y L gy System (HESS) to deliver long term 4,999 - - - - - - Completed
Optimization . . .
optimized self-consumption with Low
probability of Power Loss
Modular Stand Alone
and Mobile desalination | Renewable Energy Community 4,979 i ) i i i ) Ongoing

unit for brackish
and seawater

Desalination Systems (RECoDeS)
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Legend New/Ongoing Completed Target

ENERGY: Integrated Program on Energy Efficiency & Conservation

Updated as of 19 September 2023
POSSIBLE SOLUTIONS

Overall Strategies 20M
147M‘ _ * (SmartEnergy) Technology scoping for
Human Resource ™ Energy auditing of 26 large next-generation energy-efficientsystems
+ Capacity building of MSMEs in industries in Region-3 research and development (lightings,
energy managementand ESCOs techno-demo of devices, equipment)
conservation low -carbon technologies for . VISION
] n MSMES . Energymanagementadoptnoryand
» Capacity building onlocal o exploitation for governmentoffices .
developmentofenergy monitoring 60M 60M  Energy profile » Cost-competitive locally
software & hardware systems establishment (ice plant deweloped energy-
» Strengthening DOST regional offices *  Energy profiingof fac_ilit@es, fo_qq manufacture, efficient technologies
energy auditor's capability m’igﬂfehﬁmasu;ndg logistic facilities) + Energy-efficient MSMEs
. 30M - 80M Installation of smart EMS 2028 and Government Offices
R&D Technol technologies
echnologies . (EnergyRecovery) Local for selected LGUs (10) and
* EstablishmentofPhilippine MSMEs  (Smart Eneray/loT development of low -carbon government buildings (10)
energy profile using innovative Monitoring & Netw ork/ technology L.e. heat 2026
methods and technologies 'c?;—)ngfsctrr‘;‘t?é%ggf oner recovery systen
» Selection and adoption of low-carbon o 9y HVAC energy
. L monitoring systems for 2025
technologies for MSMEs application government offices management systems/
+ Technologydemonstration ofonline (s art devices) Design ~ CON0I systemsoftware + Next-generation energy-
energy monitoring and rep_0rting and development of local Eﬂgrgirgnvdeiltzr?gdi?gz large 2024 efficient technology
. iﬁ'ﬁ;g;‘%Ig(])ovn??nr?gfr::;f:ce:semdemﬁjr;?cr)?;/-efﬂ(:lentelectrlc industries in NCR developed Overall Outcomes
devices and g ui ment(re?ti/ctance Design conceptualization ¢ Energyeficient Human Resource
lectri q I'ph . heat Of energy-efficient govern_mentofflces « Technology equipped and energy-efficient MSMEs
electricmotors, lightings, waste-heat technology research 2023 compliantto GEMP/| « New skils developed on energy management systems softw are/hardw are design
recovery systems, energydata center (NICER) « Philippine MSMEs energy RA11285 + DOST regional offices energy auditors capacitated on new technology trends
analytics, full energy management, Design and development profile established * Increased numbers of energy researchers and developers
control systems) of energy-efficient * Low-carbonand energy-
. ) lighting control systems 2022 efficient technologies adopted R&D Technologies
Facilities / Services for MSMEs application * New industry business opportunities on the development of local technologies
+ EstablishmentofEnergy Research . i *  Locally developed energy- (reluctance motors, EMS control systems, softw are and hardw are systems)
and Innovation Center (NICER) 2021 p E?f?gggforg;ﬁ:;ggvég"w”sm efficient equipment, | « Increased numbers of energy research and development projects
. : .y management systems an
Tecnnology AGaregator Hub. @ - oo teveioped rehctance. SO s Facities / Services
motory P f24 'Qd“s"'fes ‘i‘“d'te? (’\:.CR) g «  Network and linkages established for local R&D collaboration thru NICER
s&T Policies - Energy-efficient Tech rﬁgbgﬁ)?gdi%tusre’ plastic an » Central hub established for energy-efficient technology acquisition (supply and
« Developmentofpolicy Research (NICER) electrical/electronics services)
recommendations for MSMEs preliminary concept proposal Ss&T Policies
incentive for the use of energy- developed i . )
- ; * Energy-efficient lightin * Recommended S&T-based policy on the use of energy-efficient technologies
efficient technologies 9y gnting
control systems
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List of PrOj @C1S (for the whole duration of the roadmap)

Budget Allocation (‘000)

for low voltage
applications

Reluctance Motor

R&D Technologies ProjectTitle Status
2022 2023 2024 2025 2026 2027 2028
Technology. . Deployment of Energy
demonstration of online L .
energy monitoring and Monitoring Application and 672 - - - - - - Completed
gy g Network at DOST (DEMAND) P
reporting system for . .
. as Demonstration Site
government offices
?r:f:t::tgontqo;t\év:ghrive Design of a Modular Stator,
g Segmented Rotor Switched 3,764 - - - - - - Completed
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. Legend New/Ongoi Completed Target
ENERGY: Energy Storage . ORI \cw/ongoing  Complete
Updated as of 19 September 2023

Overall Strategies * Hydrogen-based storage system
Human Resource » Battery systems from indigenous
« Hiring of experts and consultants for materials and process
POSSIBLE SOLUTIONS * Nickel-iron battery development VISION

energy storage development

New battery architecture training and
development

Indigenous material assessment
Design,development, and simulation
program/experts

Training on energy storage
assessment/evaluation
Establishment/organizing energy
storage system association

R&D Technologies

New and emerging energystorage
system technologies

Analysis of industry and energy storage
stakeholders

Developmentofchemical,
electrochemical,and mechanical energy
storage systems
Developmentofstandards and testing
procedure/protocol for energy storage
system

Local material utilization for battery
systems

Household integration of energystorage
systems

Facilities / Services

Energy storage R&D facility and
innovation center

Indigenous materials for energystorage
assessmentand evaluation facility
Energy storage system testfacility

S&T Policies

energy storage technologies

Republic of the Philippines

100M

» Establishmentofenergy
storage R&D facility and

innovation center

« Energy storage system

. 2023

testing facility
5M

Developmentofenergy
managementsystem for
flywheel energy storage

system (FESS) I

2021

*/ Creation of an indigenous battery
program for high-pow er applications

» Design and development of
aluminum-air reactor device

* Nickel-iron battery development

* Advanced lead-acid development

* Lead-acid battery life span

improvement

2022

25M

DEPARTMENT OF SCIENCE AND TECHNOLOGY

PHILIPPINE COUNCIL FOR INDUSTRY, ENERGY AND
EMERGING TECHNOLOGY RESEARCH AND DEVELOPMENT

50M

* Hydrogen production from
RE sources

» Continuation oflead-acid
battery life span
improvement

* Integration of energy storage to

grid/off-grid applications

‘ 2026

. 2025

‘ 2024

Energy storage management system
developed for flywheel applications
20 Ah, 70 Ah, 120 Ah, Al-air reactor
developed

New architecture for lead-acid
batteries

Energy storage R&D

facility established

Energy storage systemtesting
facility established

Battery innovation and testing facility
Assessment of local indigenous
materials

Support to

energy storage standard testing/prot
ocols

Improvement on bankable PV
energy storage system

*  Hydrogen energy
production models

* Hydrogenbased energy
storage facilities, from
production, storage,
transportand utilization

* Hydrogen-based design
for energy storage and
production with capacities
beyond 10 kW

» Hydrogengas and fuel cell
system training and

evaluation
* Locallydeveloped Ni-Fe
battery
* Energy storage facility
demonstrated
MILESTONES

‘ 2028
‘ 2027

Cost-effective
and efficient
energy storage
system for the
people utilizing
indigenous
materials

Human Resource

R&D Technologies

Facilities / Services

S&T Policies

Overall Outcomes

Increased number of energystorage system experts
andresearchers

New and alternative battery source identified and
developed

Competitive energy storage industry

Electrochemical and non-electrochemical energy
storage technologydeveloped

Testing standards and protocol established
Local battery energy storage sources identified

Energy storage R&D facility and innovation center
established

Increased number ofenergystorage industrycatered
for testing

Policy recommendations on energystorage utilization

IBAGONGI/PILIPINAS]



List of PrOj @C1S (for the whole duration of the roadmap)

R&D Budget Allocation (‘000)
Technologi Project Title Status
echnologies 2022 2023 2024 2025 2026 2027 2028
Project: Project 1: Advanced
On-goingdevelopment | Cathode Materials for Next
of different cathode Generation Batteries (NextGen) 34,169 7,057 7,925 - - - - Ongoing
materials Implementing Agency: UPD
Status: OngoingY2
Project: Project 2: REBCell:
Rechargeable Edison Battery
P.roof-(‘)f-concept ofa Cell f.orlong-‘last.mg high energy 18,233 6,763 6,886 i i ) ) Ongoing
nickel iron battery density applications
Implementing Agency: UPD
Status: OngoingY2
Project: Project 3: Advanced
1 draft design of Lead Acid Batteries with
embedded ultrasonics | Cm>edded Ultrasonics (ALAB- 54,113 3,718 4,235 ; - . . ongoing

in a battery casing

EU)
Implementing Agency: TIP
Status: OngoingY2
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E N E R G Y: N u C I ear P O W er Legend New/Ongoing Completed Target

Updated as of 19 September 2023

Overall Strategies

R&D Technologies

+ R&D on Nuclear Fuel Cycle focusing on POSSIBLE SOLUTIONS 150M
indigenous/local source ofuranium/thoriumin . Expansion of Nuclear Fuel Cycle assessment
Philippines , to other potential locations VISION
* Nuclearmaterials explora_tlon and recovery . R&D to supportpreparatoryworks for NPP
(NUMER)/ Nuclearextraction methodologies construction including nuclear waste + Stable and Self-
* Site survey and site selectu_)n for nuclear 110M management Sufficient Energy
installations (Power plantsite assessmentand Production from

Nuclear materials exploration and recovery
(NuMER)

SMR/NPP-Related Studies (siting and
assessment, baselining, nuclear reactor design,

selection)

* Nuclearradioactive waste managementarising
from NPP operation and decommissioning
including detailed site nuclear waste disposal

Nuclear Power
« Affordable and
reliable energy

survey and assessment. stakeholder's acceptance) iy ) 2030 source for the
+ RadWaste Management(siting, processing, 2029 people
Human Resource Zf[orage,lpre-dlsposal, disposal, borehole
* Nucleareducation and human resources isposal) 2028 Milestone Output 2 (2028-2030)
development(re-tooling ofengineers and * Policy and strategy
scientist) recommendations for Phase 2
2027
Facilities 3 Overall Outcomes
» Establishmentof NUMER facility
S&T Policies 2026 R&D Technologies
« Policy recommendations on the long-term * Nuclear Fuel Cycle assessment conducted and
commitments related to the front and back-end ® establ!shed as supporting documents for the
of the nuclearfuel cycle addressing the needs Milestone Output 1 (2025-2027) establishment of National Fuel Cycle Strategy.
for adequate capacity for spentfuel storage at * Preliminarystudies on Nuclear Fuel Cycle Human Resource
the reactor site, the possibilityof interim storage 2025 based on INIR recommendations * Increase number of workforce for nuclear energy and
of spentfuel ata dedicated facility and any « 3 candidate sites for NPP verified power generation (engineers, researchers. and scientist)
plans for reprocessing. *  NuMER facility established Facilities
*  Clearallocation ofresponsibilities for *Nuclear S&T workforce capacitated + Nuclear Materials and Recovery (NUMER) facility
developmentofthe fuel cycle policy and + Policyrecommendations on nuclear spent established
strategy (front end and back end) to be fuel storage facility and potential locations. . . . . o
undertaken during Phase 2 « Potential nuclear waste/spent fuel site locations identified
+ Policyrecommendations on the amounts and S&T P_0|'0|es _
types of radioactive waste generated by a MILESTONES * Policy recommendations on long-term front and back-end
nuclear power plantand consider options for nuclear fuel cycle and nuclear waste management.
their management.

Republic of the Philippines
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EMERGING TECHNOLOGY RESEARCH AND DEVELOPMENT
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List of PrOj @C1S (for the whole duration of the roadmap)

Budget Allocation (‘000)

R&D . .
Technologi ProjectTitle Status
echnologies 2022 2023 2024 2025 2026 2027 2028
IP applicationfor
:::&rabtzrr]tr::?:;ve Front-End: Nuclear Materials
. v Exploration and Recovery - - 36,776 8,976 - - - New
(improved and (NUMER)
enhanced adsorbent
efficiency)
zitmgsr lijsttl)ty 22:,?: del Nuclear Reactor Technology
. . p Assessment and Development - - 17,176 7,039 - - - New
during the lifetime of (NURAD)
the ADSuN
g?j?szs:i%aelvs::'gn of Back-End: Strategy for
managementfacility RadioActive Waste - - 15,905 30,984 - - - New
for LILW. Management (StRAW)
Establishmentof Nuclear Plant
Locally-developed and . -
available NPP Simulator and Analyzer Facility
for R&D and Capacity-building - - 13,344 3,594 - - - New

simulatorto support
future plant activities

forthe Philippine Nuclear
Energy Program

7 @\ Republic of the Philippings
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