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Can’t we hook it up and sell power back?
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Technical regulations:
• Allowable voltage, 

frequency, THD 
variations

• Protective relays
– 1-line diagrams for all 

cases:
• Induction
• Synchronous
• Inverters
• Single/multiple
• Connecting at different 

voltage levels (LV or MV)

• Communication 
channels

Commercial regulations:
• Definitions of 

renewable energy, and 
efficient cogeneration

• Cost allocation
• Principle of 

standardized tariff 
determination

• Invoicing and payment 
arrangements

• Arbitration

$

+ Standardized Power Purchase Agreement (PPA)



Evolution of Thai VSPP regulations

• 2002

– VSPP regulations drafted, approved by Cabinet

– Up to 1 MW export, renewables only

– Tariffs set at avoided cost (bulk supply tariff + FT)

• 2006

– Up to 10 MW export, renewables + cogeneration

– Feed-in tariff “adder” 

– If > 1 MW then utility only pays for 98% of energy

• 2009

– Tariff adder increase, more for projects that offset diesel

http://www.eppo.go.th/power/vspp-eng/ for English version of regulations, and model PPA

http://www.eppo.go.th/power/vspp-eng/
http://www.eppo.go.th/power/vspp-eng/
http://www.eppo.go.th/power/vspp-eng/


Thai VSPP feed-in tariffs

Assumes exchange rate 1 Thai baht = 0.029762 U.S. dollars

Fuel Adder Additional for 

diesel offsetting 

areas

Additional for 

3 southern 

provinces

Years effective 

Biomass

Capacity <= 1 MW $  0.015 $       0.030 $       0.030 7 

Capacity > 1 MW $  0.009 $       0.030 $       0.030 7 

Biogas 

<= 1 MW $  0.015 $       0.030 $       0.030 7 

> 1 MW $  0.009 $       0.030 $       0.030 7 

Waste (community waste, non-hazardous industrial and not organic matter) 

Fermentation $  0.074 $       0.030 $       0.030 7 

Thermal process $  0.104 $       0.030 $       0.030 7 

Wind 

<= 50 kW $  0.134 $       0.045 $       0.045 10 

> 50 kW $  0.104 $       0.045 $       0.045 10 

Micro-hydro 

50 kW - <200 kW $  0.024 $       0.030 $       0.030 7 

<50 kW $  0.045 $       0.030 $       0.030 7 

Solar $  0.238 $       0.045 $       0.045 10 

Tariff               =    adder(s) + bulk supply tariff + FT charge

Biomass tariff =    $0.009    +    $0.049            +  $0.027             = $0.085/kWh 



• Uses waste water from cassava 
to make methane

• Produces gas for all factory heat 
(30 MW thermal) + 3 MW of 
electricity

• 3 x 1 MW gas generators

Korat Waste to Energy – biogas
… an early Thai VSPP project



Biogas from 
Pig Farms

Reduces air and water pollution

Produces fertilizer

Produces electricity

8 x 70 kW generator

Ratchaburi



Biogas from Pig 
Farms



•40 kW

•Mae Kam Pong, Chiang Mai, 

Thailand

Micro hydropower



Rice husk-fired power plant
• 9.8 MW
• Roi Et, Thailand



Bangkok Solar 1 MW PV

• Project size: 1 MW
• Uses self-manufactured a-Si



Thai VSPP MW applied, received permission, PPA 
signed, and selling – as of September 2009

Cambodia peak 
demand in  2007 = 
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Evolution of Tanzania SPP 
regulations

• 2009

– Approved by regulator August

– Up to 10 MW export, renewables & cogeneration

– SPP Tariffs at average of LRMC and SRMC

• Grid-connected SPP tariff (2009): $0.066/kWh

• In rural mini-grid areas offsetting diesel (2009): 
$0.26/kWh

– First 2 PPAs signed September

www.ewura.go.tz/sppselectricity.html for English versions of regulations, and model PPAs

http://www.ewura.go.tz/sppselectricity.html


More than 60 countries have similar regulations in place…



Does VSPP make sense 
for Cambodia?

• 90% of electricity from diesel.

• $0.18/kWh (urban)

• $0.30 to $0.90/kWh (rural)

• 400 Rural Energy Enterprises 
(REE)s providing to 67,000 
households
– Reluctant to upgrade equipment 

from inefficient old diesels to 
gassifiers, micro-hyropower, etc. 
because of uncertain EdC expansion.

• VSPP regulations provide 
guarantee of a  market for power 
in areas where EdC expands grid.



A 200 kW Combo Gasifier in an REE



Concluding thoughts
• VSPP regulations enable small generators 

together to profitably make substantial 
contributions to electricity generation.

• Zero / small carbon footprint

• Useful for decreasing diesel expenditures for 
rural electrification

• VSPP projects help develop local engineering / 
project development capacity.

• English versions of regulations available online

– Read, adapt for your own country



Thank you

chris@palangthai.org

This presentation available at:

www.palangthai.org/docs

VSPP regulations available at:

http://www.eppo.go.th/power/vspp-eng/

And 

www.ewura.go.tz/sppselectricity.html
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