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Approaches to Rural Electrification
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Why Hybridization?
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▪ Few hours supply

▪ High fuel 

consumption/cost

▪ High generator operation 

hours; high operation and 

maintenance cost

▪ High CO2 emissions; soil 

pollution

▪ Up to 24h supply

▪ Less fuel 

consumption/cost

▪ Reduced generator 

operation hours; long 

generator lifetime & 

reduced operation cost

▪ Reduced CO2 emissions; 

green image

Icons [Creative Commons Right]:

Generator by Jon Trillana from the Noun Project

Solar panel by Saeful Muslim from the Noun Project

Battery by Ben Davis from the Noun Project



Business Models – The Basis…
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Replicability

Local ContextSustainability

Source: [1] Alliance for Rural Electrification (ARE): Risk Management for Mini-Grids 

https://www.ruralelec.org/sites/default/files/risk_management_for_mini-grids_2015_final_web_0.pdf


Business Models - Overview
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Pilot Site Koh Mak Noi
Phang Nga Province



Pilot Site Mak Noi - Overview
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Population 1,400

No. of households 250

Area 2.4 km2

Distance to Shore 5 km

Health center

School

Pier

Water pond

Mosque

Tele. comm. tower

Water tower

N



Pilot Site Mak Noi – Business Model
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PEA

Generation + Battery Grid Consumers

Buy electricity 

from PEA

Invest, operate, maintain

(usual PEA’s tariff)

Icons [Creative Commons Right]:

Generator by Jon Trillana from the Noun Project

Solar panel by Saeful Muslim from the Noun Project

Battery by Ben Davis from the Noun Project

Electricity Pole by Ben Davis from the Noun Project

House by Aimeê Ferreira from the Noun Project



Pilot Site Mak Noi – Feasibility
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LCOECS = 25.15 THB/kWh

LCOESC = 44.33 THB/kWh

LCOERE = 16.61 THB/kWh

Current Situation (CS)

Decentralized setup (here calculated for 

Khun Abdullah’s Grids); 4,5 hrs. of supply

Submarine Cable

24/7 supply; 30-years project lifetime

RE-Diesel Hybrid Scenario (RE)

24/7 supply; 30-years project lifetime



Pilot Site Koh Bulon Don
Satun Province



Pilot Site Bulon Don - Overview
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Population 300

No. of households 81

Distance to Shore 22 km

Lake for retaining of raining water

4 water storage tanks

PV system

Public health centre (with PV system)

Mosque

School

PV system

Football field

PV system (abandoned)

Graveyard
Island deputy’s house



Pilot Site Bulon Don – Business Model
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Private 

Company
Namely Symbior Solar

Pak Nam 

SAO

Generation + Battery Grid Consumers

Invest

Ownership

Local staff

Operation & Maintenance

Buy Electricity from Symbior
Option A: through local operator

Grid usage agreement

Salary

Payback/Revenues

Option B: online payment

Icons [Creative Commons Right]:

Generator by Jon Trillana from the Noun Project

Solar panel by Saeful Muslim from the Noun Project

Battery by Ben Davis from the Noun Project

Electricity Pole by Ben Davis from the Noun Project

House by Aimeê Ferreira from the Noun Project



Pilot Site Bulon Don – Feasibility
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LCOECS = 63.69 THB/kWh

LCOEDS = 22.53 THB/kWh

LCOERE = 16.44 THB/kWh

Current Situation (CS)
Decentralized setup (here calculated for Jae-

Sen’s generator); 4,5 hrs. of supply

100 % Diesel Scenario (DS)

24/7 supply; 30-years project lifetime

RE-Diesel Hybrid Scenario (RE)

24/7 supply; 30-years project lifetime



Thanks! Any questions?

Katrin Lammers

Junior Advisor

GIZ 


