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Wind Farm
1 projects,
0.465 MW, 

0.07%

Biogas 22 
projects, 34.141 

MW , 4.86%

Waste Energy
6 projects., 
18.445 MW, 

2.63%

Solar 
68 projects., 
410.160 MW, 

58.43%

Biomass 
25 projects,
220.780 MW, 

31.45%

Cogeneration
3 projects, 

18.000 MW, 
2.56%

ลม

ก๊าซชีวภาพ

ขยะ

แสงอาทิตย์

ชีวมวล

Cogeneration

Share of SPP&VSPP by Renewable Energy which COD with PEA C3 
Capacity 700 MW., 125 projects

April, 2017, Chiang Rai, Thailand

February 2017



Reverse Power Flow and Power System Upgrade

Provincial Electricity Authority, Thailand

VSPP shall not supply the electricity back to PEA power 
transformer and shall maintain the voltage stability at the PCC.

3April, 2017, Chiang Rai, Thailand

Any power system upgrade, if needed, shall pay by the VSPP. 
For example, existing conductor size and protection system 
reconfiguration.



Voltage level elevation caused by DG

Provincial Electricity Authority, Thailand

Voltage regulation concept

• Voltage Control (PV mode)
• Lower the output power
• Transformer Tap Changing
• Remove Capacitor Bank in 

the Power System

4April, 2017, Chiang Rai, Thailand



Solar Farm in sai-yok district, kanchanaburi province

Case Study

Project Feeder MW

COE PV1 SYA06 6 MW

COE PV2 SYA02 6 MW

COE PV3 SYA09 6 MW

This company has 3 projects that 
connect to sai-yok substation

First Sync :  16 November  2015
COD    :  27 November  2015

5April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand
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• Meeting 
• First Sync 
• PQ Monitors
16 November  2015

6April, 2017, Chiang Rai, Thailand
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During On 
inverter; 
Voltage not 
comply with 
the regulation



Meeting

Provincial Electricity Authority, Thailand

Then, PEA C3 and VSPP have a meeting on 19 Jan 2016 
to solve the tripping problem.

8April, 2017, Chiang Rai, Thailand



PEAK LOAD LIGHT LOAD

Feeder MVA KV IA IB IC MW MVAR PF %UN %UF kV MW MVAR PF

TP1 50 23.0 315 259 326 10.9 4.2 0.93 20.55 23.31 22.8 4.3 1.4 0.95

SYA01 23.3 53 54 59 2.0 0.9 0.91 10.17 11.35 22.7 0.7 0.2 0.95

SYA02 22.8 44 51 51 1.9 0.2 0.90 13.73 9.81 22.9 0.5 0.2 0.94

SYA03 ไม่ได้จ่ายไฟ

SYA04 ไม่ได้จ่ายไฟ

SYA05 ไม่ได้จ่ายไฟ

SYA06 23.0 101 73 105 3.4 1.2 0.95 30.48 20.19 22.8 1.2 0.3 0.98

SYA07 23.1 24 22 28 0.9 0.4 0.92 21.43 5.38 22.8 0 0 1.0

SYA08 ไม่ได้จ่ายไฟ

SYA09 23.3 31 29 34 1.2 0.4 0.94 14.71 6.54 22.7 0.3 0.1 0.98

SYA10 22.9 75 60 66 2.4 1.0 0.93 20.00 14.42 22.7 0.8 0.3 0.95

The remark is sometimes  BC line to line voltage it higher 
than standard Between 5-6 am. And  6-9 pm

Duration from 1  to 8 December 2015

October 2015 



The action plan is as follows.

Provincial Electricity Authority, Thailand

3. Change connecting point 
of single phase  transformer

4. PEA SAI-YOK support 
material and equipment

5. The company resetting 
the relay

10April, 2017, Chiang Rai, Thailand

1. Check  connecting point of single phase transformer by GIS 
program to identify distribution system for improvement and 
change phase connecting point of single phase transformer

2. Mobilized the survey team on distribution system as per item1

Single line diagram  : SYA06



Change connection point of single phase transformer at 12 locations for 

21 units

Provincial Electricity Authority, Thailand

ที� Area kVA. Trans
former

New
Connection 

point

1 ไลน์แยกถํ�ากระแซ 30 2 AB

2 ไลน์แยกบา้นพโุคลน 30 2 BC

3 ไลน์แยกไรว่กิกี� 30 1 BC

4 ไลน์แยกพรงมณี 30 1 AB

5 ไลน์แยกพพุลู 30 1 BC

6 ไลน์แยกบา้นหนองแก 30 2 AB

7 ไลน์แยกไรก่ระทะทอง 30 1 BC

ที� Area kVA. Trans
former

New
Connection 

point

1 ไลน์แยกบา้นพนุ้อย 30 3 AB

2 ไลน์แยกก่อนถงึวดั
บา้นพนุ้อย

30 1 BC

3 ไลน์แยกบา้นหนอง
ปลาดุก

30 4 BC

4 ไลน์แยกสาํนกัสงฆ ์
พระธาตุดอนจุฬามณ-ี
บา้นวงันํ�าเขยีว

30 1 AB

5 ไลน์แยกสาํนกัสงฆ ์
พระธาตุดอนจุฬามณี

30 2 BC

2-5 Feb 2016 9-11 March 2016

11April, 2017, Chiang Rai, Thailand
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Status Date & Time Solar 
farm

Fee

der
kV. Phase 

A
Phase 

B
Phase 

C
MW. MVAR.

Before

3 March 2016

( 7 Pm.)
Not
Sync

SYA06 22.35 89.52 66.96 91.72 2.97 1.15

9 March 2016

( 11 Am.).
Sync SYA06 22.35 60.95 64.03 47.91 -1.90 1.17

After

11March 2016

( 7 Pm.)
Not
Sync

SYA06 23.13 83.80 71.40 86.00 2.96 1.17

11March 2016

( 3 Pm.)
Sync SYA06 22.70 39.40 31.80 35.4 0.74 1.15

Before / After change connection 
point of single phase transformer 

Unbalance Current 
 18.15 %

Unbalance Current 
30 %

12April, 2017, Chiang Rai, Thailand



Meeting and discussion to solve the problem

Provincial Electricity Authority, Thailand

30 June 2016

13April, 2017, Chiang Rai, Thailand



VArCtlVolHystDb Mode

Provincial Electricity Authority, Thailand

VSPP is resetting the 
invertor to absorb more 
reactive power (var) to 
maintain the voltage level

14April, 2017, Chiang Rai, Thailand

V > Q-VolNomP2  
( inverter will absorb VAR)

V < Q-VolNomP1  
( inverter will supply VAR)

V Between points P1 and P1 
( PF. = 1 )



Provincial Electricity Authority, Thailand

Monitoring result of 
COE (PV3) comparing with SYA09

1-8 July 2016

COE (PV3)

15April, 2017, Chiang Rai, Thailand

Example of the monitoring results at the  2 projects



Provincial Electricity Authority, Thailand 16April, 2017, Chiang Rai, Thailand

PV03  :  1-8   July 2016

PV01  :  9-17 July 2016



Provincial Electricity Authority, Thailand 17April, 2017, Chiang Rai, Thailand

The CP95 of data is comply 
with the regulation

Harmonic current of PV3 project is 
comply with the limit

The result of evaluation 
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SYA09

COE (PV3)

18April, 2017, Chiang Rai, Thailand



SYA09

COE (PV3) Rainy

19April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand



SYA09SYA09 COE (PV3)

20April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand
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Monitoring result of 
COE (PV1) comparing with SYA06

9-18 July 2017

COE (PV1) SYA06

22April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand



23April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand

The CP95 of data is comply 
with the regulation

Harmonic current of PV1 project is 
comply with the limit

The result of evaluation 



SYA06

COE (PV1)

24April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand



SYA06

COE (PV1)

25April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand



COE (PV1)SYA06SYA06

26April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand
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PV1

PV1 : 9-15 February 2017

PV2 : 16-22 February 2017

PV3 : 24 February 
To 4 March 2017

The monitoring results also showed 
that the problem of BC phase voltage
is still high.

The problem of circuit breaker of 
22 kV switch gear which disconnect 
during the power generation process
or daytime is reduced.



PV,       PV2,            PV3

29April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand



1 Control voltage level at PCC and Substation
2. Balancing the load.

Absorb ค่า VAR   

30April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand

Conclusion

Conclusion



Thank you for your attention

31April, 2017, Chiang Rai, ThailandProvincial Electricity Authority, Thailand


