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• Thailand was one of the first Asian countries with
comprehensive feed-in tariff/adder program.
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Thailand Factors for One of the Best Locations 
on Solar Power Project – Except its Sun 

Thailand Factors for One of the Best Locations 
on Solar Power Project – Except its Sun 



• This program is successful by 1,000 MW already
connected and selling power to the grid.

• Thailand had about 8,000 MW of renewable
energy projects in the pipeline seeking adder.

• Even though, renewable energy share only 5% of
energy resource, gas (66%), coal (20%).
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The Major Players in Thailand Energy MarketThe Major Players in Thailand Energy Market
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Structure of Thailand’s Electric Power IndustryStructure of Thailand’s Electric Power Industry
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Simplified Contractual Structure for a Solar 
Power Plant Project in Thailand

Simplified Contractual Structure for a Solar 
Power Plant Project in Thailand



• MUST be installed PQ meter at connected point of
common coupling.

• Quality of Supply checking
– Voltage - Current
– W, Var, VA - PF
– Harmonics V, I - THD, TDD
– Flicker - Unbalance
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Thailand Utility Regulation for Solar Power PlantThailand Utility Regulation for Solar Power Plant



• High-penetrated grid-connected PV systems
require more PQ monitoring on voltage
fluctuation, voltage flicker, power factor,
harmonic and events.

• Causing heat in electrical component,
equipment failure or miss-operation then
impact on cost of maintenance, repair,
replace, time and manpower.

03-Jun-14 www.powerquality.co.th 9

PQ Monitoring plays Important Rules 
for Solar PP 

PQ Monitoring plays Important Rules 
for Solar PP 



• Effect of On-Off gird Solar power plant 8 MW
connected at 22kV.
– On-Grid: 28 Apr 2014 – 6 May 2014
– Off-Grid: 6 May 2014 – 9 May 2014
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Case study from Solar PlantCase study from Solar Plant
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Voltage Profile Voltage Profile 

Off-GridSolar Connected to 
the grid, has more 

event when on grid. 
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Voltage Profile Voltage Profile 

Solar Dis-Connected

Solar Connected
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Events TriggerEvents Trigger

More events triggered 
when solar plant on grid. Off-Grid

Solar Connected



Solar Connected

03-Jun-14 www.powerquality.co.th 14

ITIC Chart Sensitivity Curve ITIC Chart Sensitivity Curve 

Solar dis-connected
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Data Captured by PQ monitor Showing 
Solar Plant Response when Load Disconnected

Data Captured by PQ monitor Showing 
Solar Plant Response when Load Disconnected

Load disconnected, for testing  
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Data Captured by PQ monitor Showing 
Solar Plant Response to Fault

Data Captured by PQ monitor Showing 
Solar Plant Response to Fault

Single phase fault  from 
the  grid system
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Data Captured by PQ monitor Showing 
Solar Plant Response to Fault
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Single phase fault  from the system
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Power Quality Impact from Solar Power Plant Power Quality Impact from Solar Power Plant 

Need to check in the solar 
plant operation.
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Power Quality Impact from Solar Power Plant Power Quality Impact from Solar Power Plant 

The load is off, it appears to be 
caused by solar plant
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Power Quality Impact from Solar Power Plant Power Quality Impact from Solar Power Plant 

Need to check solar plant 
operation on this timestamp. 
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Unbalance Unbalance 

Solar Connected

Dis-Connected to the grid

Solar dis-connected
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VTHDVTHD

Solar Connected
Solar dis-connected
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Flicker: PstFlicker: Pst

Solar Connected

Solar dis-connected



• Solar is very interesting investment in Thailand.

• Thailand utility has regulation for quality of
supply from Solar power plant.

• Continuous PQ monitor is critical for both the
solar farm and the utility to monitor the
performance of the generation and the fault
activity of the grid.
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Conclusion Conclusion 



– Monitoring background should monitor before
connect solar to the grid with the same time period.

– PQ monitoring should be installed at solar PCC at
utility and in utility substation in order to see the
impact of events.
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Recommendation  Recommendation  



Thank You 

panidab@powerquality.co.th
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