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Grid Integration on PV Solar 



1) Update of Grid Integration PV in Thailand  

2) Permits and Licenses 

3) Selection Process 

4) Grid Connection & PDP 
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Agenda 
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2007 2010 2013 2016 

Solar PV – Update of Grid Intregation PV in Thailand 

Type  PPA Ground Mounted 

Capacity (COD)  1,575 MW 

Subsidy  Adder 8-6.5 THB/Kwhr 

Term         10 Yrs 

Regulations  Grid Code 

Type  PPA Ground Mounted 

Capacity (COD)    969  MW 

Subsidy   Fit5.66 - 5.377 THB/Kwhr 

Term         25 Yrs 

Regulations       PV Pannel < PPA 

                    Cap. Fac. 

    Grid Code 

Type           PPA Rooftop PV 56 

Capacity (Registration)    90.73 MW 

               (COD)  89.401 MW 

Subsidy   Fit 6.96, 6.55, 6.16 THB/Kwhr 

Term         25 Yrs 

Regulations                          Grid Code 

             PV Pannel < PPA 

              Existing  PEA, MEA Customer 

                 Not accept existing projects 

20/03/2015  

Exempt RTS from 

Factory Permit 

16/10/2015  

Exempt RTS < 160 m2 from 

Construction Permit Permit 

Type           PPA Rooftop PV 58 

Capacity (Registration)    31.33 MW 

               (COD)    23.72 MW 

Subsidy                Fit 6.85 THB/Kwhr 

Term         25 Yrs 

Regulations                            Grid Code 

               PV Pannel < PPA 

                    Cap Fac. 

Will be PEA and MEA Customer on COD 

                          Accept existing project 
Type          NO PPA (Self Consumption) 

Capacity (COD)    7.39  MW 

Regulation     Grid Code 

20/10/2014 

COP for Ground 

mounted PV / RTS 

24/06/2015  

Restriction on Share 

Transfer (>51%, 3 Yrs) 

CO-OP 
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Existing grid connected 

 PV in Thailand 

(Ground Mounted PV) 

Solar PV – Update of Grid Integration PV in Thailand 

วัตถุประสงคก์ารประกอบกจิการ ราย MW รอ้ยละ (MW)

- Adder 233       1,575.44    61.74%

- FIT 165       969.10       37.98%

- ใชเ้อง 53         7.39          0.29%

รวม 451      2,551.93 100.00%
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EIA:  

Town and Country Planning Act  1975 

Electricity Generation 

License by ERC 

Regulated Energy 

Product License 

by DEDE 

Factory Operation 

License by DIW 

Construction 

Permit by Local 

Authority 

License required: 

Equipment or Machine > 5 HP 

Purpose: 

Safety, Environment, Community 
Energy Industry  

Act. 2007  
Factory  Act. 1992 

Building Control  

Act. 1979  Energy Production 

and Development  

Act. 1992  

PPA by (EGAT, PEA, MEA)    

[Sec. 48] 

[Sec. 48] [Sec. 48] 

[Sec. 47] 

License required: 

Building constructed in  

control area by law 

Purpose: 

Safety design and construction 

of the building 

License required: 

Capacity > or = 1,000 KVA 

                < 1,000 KVA register 

Purpose: 

System Security, reliability, Tariff 

 

License required: 

Gen. Cap.  > 200 KVA 

Purpose: 

Equipment safety 

(Zoning industry in zoning area) 

(Thermal power generation > or = 10 MW 

needed EIA study approved by EIA 

committee) 

Just Technical Acceptance    

Solar PV – Permits and Licenses 
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Solar PV – Permits and Licenses 

P) Preparation 

     Site Selection & Design 

     Public Participation 

C) Construction 

      Mitigate the effect of Construction 

O) Operation 

      Follow up and Monitor 

D) Demolish 

      Waste Management 

Ground mounted PV 

Check List for RTS 



COD 

Proposals 

Project 
Development 

Project in 
Operation 

NEPC to  determine 
 the policy for Renewable Energy 

 (Type/Amount/Tariff) 

ERC to determine  
the Regulation for selection 
Renewable Energy Project 

Announce
ment  

Adder/Fit 

Draft 
Master 

PPA 
Regulation 

1 

2 

3 

4 

ERC to resolve the conflict  
may incur 

in regulation/in PPA  

ERC to issue Licenses 
Section 47 and  48 

ERC to Monitor the 
licensesee 

1) Land 
2) Financial Capability 
3) Technical Capability 
4) Licenses/Public Acceptance 

Solar PV – Selection   

RE 

Instruction 

http://www.chaoprayanews.com/wp-content/uploads/2009/06/mea_logo_t.gif
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Policy:  Capacity, Type, Tariff… 

ERC:  Regulation, Selection Process  EGAT:  review PEA. & MEA.:  Grid Cap. 

Selection Process 

Announce 

PPA Signed 

Project 

Test & Commissioning 

COD 

Development 

ESA License  อ.1  รง. 4 

Generation License 

License  พค.2  

Notice to COD  Performance Record  

EIA 
EHIA COP 

ERC. + 

Solar PV – Selection  (More Complex) 

Before After 
Conventional Conventional 

Renewable 

http://www.chaoprayanews.com/wp-content/uploads/2009/06/mea_logo_t.gif


IPP (>90 MW) SPP (10 – 90 MW) 
VSPP (< 10 MW) 

RE & Co-gen.  
(all non-firm contract) 

Solar PV – Existing Connection Code 

EGAT MEA PEA sells electricity   

Elec. Customers 

Large  
Elec. customers 
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1) Availability of TL  
2) Technology 
3) Financial 
4) Land 
5) Licenses & Public Acceptance 

Firm Co-
gen. 

Firm RE 
 and Non-Firm (RE & 

Co-gen.) 

Power purchasing Regulations 

Fixed Tariff + Subsidy 

Request for Proposal 

RE: First Come, First Serve Basis 

500 KV, 230 KV, 115 KV 
 115 KV & 22 KV 

Non-firm tariff  = Whole Sale Tariff + Ft + Adder 

Fit Rate           = Fixed Fit Rate 
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Solar Energy – Existing Connection Code 

- 22 KV.  Max.  8 MW/Circuit 

- 33 KV. Max. 10 MW/Circuit 

Option for Grid Connection  

Acceptable Invertors                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

Safety Regulations                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

http://www.chaoprayanews.com/wp-content/uploads/2009/06/mea_logo_t.gif
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Solar PV – Existing Connection Code 

Existing EGAT, MEA, PEA Connection Code 

• Voltage and Frequency 

• Harmonics 

• Voltage Fluctuation 

• DC Injection 

• Reactive Power Control 

• Active Power Control 

• Tolerance Capacity 

• Under and Over Voltage Protection 

• Under and Over Frequency Protection 

• Anti-Islanding 

• Response to Utility Recovery  

Technical Requirement  

First Sync. & Test 

• Load Reject test 

• Anti-Islanding test 

• PQ meter 

Commercial Operation 

http://www.chaoprayanews.com/wp-content/uploads/2009/06/mea_logo_t.gif


 Connection code  
 Utilization of electricity network system code 
 Operation of electricity network system code 

 
 

 Regulation on Grid-Connected Invertor (low voltage) 

Importance Standard & code for PV project   
Announce by Distribution 

Licensee: PEA&MEA 

Solar PV – Connection Code Reviewed 



 Connection code  
 Utilization of electricity network system code 
 Operation of electricity network system code 

 

Importance Standard & code for PV project   

 New codes are being developed for serving RE power generation 

 Voltage level & real power & reactive power 
control 

 More connection for solar power generation 
 Reliability & Security 
 Information Exchange 

Solar PV – Connection Code Reviewed 



Grid – Connected Inverter Section 73 of Energy Industry Act 2007 

14 http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25  

 Requirement for ≥10kW grid-
connect invertor 

 Significant standard 
 Power quality control 
 DC injection 
 Anti-Islanding 
 Emergency response 

 Approve by distribution utility 

Solar PV – Connection Code Reviewed 

http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25


Solar power & Peak Demand in PDP 
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• Peak @~14:30  
• Peak @march to May   

2012 
2013 
2011 

2012 
2013 
2011 

Solar PV – Taking into account of PDP 
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Peak @~14:30 

Peak is short period 
 

Solar power assist the system 
the Peak period (@14:30) 
 

How much? 

Solar power & peak 

2012 
2013 
2011 Peak; short period 

Solar PV – Taking into account of PDP 



Dependable Capacity : Solar PV (@14:00 – 15:00 / April – May 2013) 

(Installed Cap. 6 MW, Contracted Cap. 6 MW) 

MW hour 

% 

depend 

MW 

hour 

hour 

%Depend 

 In PDP, solar power generation is used for assisting the peak period as dependable capacity.  

Solar PV – Taking into account of PDP 



Impact on electric fee 
 Subsidy on solar power generation is higher 

than the others & regulator has to monitor 
and mange 

Regulator has to balance the need of all stakeholders 

Solar PV – Taking into account of PDP 
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End 


