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Project description Technologies

Location and Disaster Description
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Cyclone Haiyan (Typhoon Yolanda), which struck the Philippines in November 2013, 249 l | 11| | E
stands as one of the most powerful tropical cyclones ever recorded. The 18- | r 84 % SIEREE
widespread destruction of infrastructure highlighted the critical need for resilient 124 _ | ‘ ’ ‘ { ' ‘ 68 %
and adaptable energy solutions in disaster-prone regions. A community with 3000 | | -' 'i | : 52 % o
people in the Philippines was chosen in this project to certify the Energy emergency & o7 ‘ | l \ I | ‘ l ' ‘ 36 % 10% of total Volume
model (EEM). 0-, — — — - 20 %
Objective 90 180 270 365

1.Essential Services Provision: Design a polygeneration system capable of ) | | | |

delivering electricity, cooling, potable water, and cooking energy. “ I_‘r'-I"'".'E [y 1:}- F?‘T{hlt:‘i‘rnﬁ#‘f ’*: R | 'f‘ r’ ‘f 1 .1' AT _'-‘*"'_f-.-:**_ ;zﬂk::*.f
2.Renewable Energy Utilization: Achieve over 90% reliance on locally available 18"*1' PRI Y Al ¥y Spu ! j” I '.! " -”-\t o LJ "*':'. | J h -

renewable resources to ensure sustainability and reduce environmental impact. (o L e 12441 | l-'I q,, \ r{' '1.1 ;.*"_.j I M s | o 1 VB s e
3.Modularity and Scalability: Develop a system that is modular and scalable to 6+ ,1.1 WA {,p y 'waﬂlr "‘ 1: H{"l."-.-,'r:if'm., “[ W)r ft'!rri‘i q!t{ ‘-:l'-' i..w;f 24 kW

adapt to varying demands and facilitate deployment in different regions. 0% i L.f N WA .’J "n u o Tl e ) fe r.l 0 kW 50% of total Volume
4. Transportability: Ensure the entire system fits within a standard 40-foot shipping i 91] 130 2?0 355

container for ease of transportation and rapid deployment.
Resources

e Solar Energy: The Philippines has an average solar irradiance of 4.5-5.5 kWh/m?/day, making | |
solar PV a viable options. SN 1 S0 IR M A e

e Biomass Resources: Abundant agricultural residues (e.g., rice husks, human waste, and coconut
shells) provide significant biomass potential for energy production.
e Natural gas: The Natural gas will be used for 15 days before the production of biogas 1 90 150 270 365
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Polygeneration system
- System Boundar . -
Solar PV y y Anaerobic digester
e Model: SunPower Maxeon 7 (-\ Jrznmnal WV
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* Rated Capacity: 82 kW ~) = w e Models: Biogas Scrubber, Biogas

e Total area covered: 315 m2 Irradiation Solar PV Converter Battery Gen-set Storage Balloon (Gas tank), Slurry Pump,
o Efficiency: 24.1% 1 Gas Flow Meter, Gas Pipeline System

e Pre-treatment: 15 days ( NG for Backup
| - - Power Supply)
Gen-set N W - e Gas production rate: 0.5m3/kg/day
Electricity _— - e Volume: 850 m?
e Model: CATL LiFePOQO, Inverter Central Natural
G
modules(50 kWh capacity) Air- as
e Capacity: 100 kWh (2 modules) / - __ Condition n
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: - Battery
e Nominal Voltage: 400-500 VDC 6 @ m
° e e Models: LiFePO,
Non- Pump & Anaerobic
| purified Water V_\I{at?(r Waste Digester  Rated Capacity: 20 KWh
) water Purifier an 1 .
RO Water Purifier ||  — . i « Charging rate: 10KW

* Model: SolarRO SW18 Legend 1 e, 0t < e Discharging rate: 10KW

e Product flow: 41.20 m3/d - N

. EER: 50% Electricity flow & m  Nominal Voltage: 400-500 VDC

' ° Water flow 002 . |
e Pump Power: 11 kW | . A Agriculture
| Thermal/Material flow >

Analysis and Assessment

Economic assessment Control Strategy Control Strategy
Demand, Solar, Digester and Battery with Balanced Charge and Discharge
350000 o Able to provide electricity for 3,000 N | | | —o— Dermand
200000 people B _ﬁ_g?;ae;gt]gﬂ:put T
o —&8— Battery C/D

- - « Use battery regulation to reduce L
o Bl Cooling Load digester output and peaks. i~
=i » Cooking using only biogas produced ol
B Generic flat plate PV by digeSter. g 40 -
00006 Syt Canverte e« Use natural gas instead before & I
s0000 generating biogas. ol
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Payback Period Comparison o
Base case
Case 5
System Layout |
NPC $444,031 $1.84M -
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Sustainability assessment
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e Ensure the availability of potable water

O&M $8,769 $124,873 e By using renewable sources, PV and biomass,
IRR ROI Payback Feire]zurclznr? e'::rgyala't(': :se Safnon countries
o ucing inequaliti untri
LCOE $0.0628 $0.263 o Prioritizegsus’::;inable consuiption and
92.3% 88% 1yr - i
y /KWh /KWh 40-foot container production to take urgent action to combat

climate change and its impacts




