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Introduction
     This framework uses data analysis to resolve power
quality issues from small power producers (SPP/VSPP). 
          The collaborative approach provides technical support,
aiming to enhance grid reliability and stability through
effective assessment and mitigation.
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 Overview of Power
Supply at Sai Yok

Substation



Current Power Supply Condition at 115 kV

Consideration Conditions
The load group of Sai Yok Substation consists of residential households and small-scale industrial facilities, which are suitable for operation.
Sai Yok Substation is located in a remote area and supplies electricity over long distances, making it suitable for implementing voltage
improvement

Project



Sai Yok Substation
Voltage Setpoint 22.40 kV (1.018 pu.)

Scope and Area of Power Supply

Number of electricity users: 52,375
Peak load: 12.4 MW
Power supply area: 2,728.922 sq. km
Population density: approximately 49.7 people/sq. km
Key area: Sai Yok National Park
Problem : Voltage Drop at end of distribution
Challenge :Over Voltage (point of coupling) 

      at Very Small Power Producers (VSPP)



 Analysis of Technical
Losses Following the

Voltage Improvement
Plan and Simulation
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Programing



Simulation with Power factory Programing

Sai Yok Substation
Voltage Setpoint 22.40 kV (1.018 pu.)

Sai Yok Substation
Voltage Setpoint 22.40 kV (1.018 pu.)

ArcGIS Model in Programming



Feeder
Peak Load Light Load

P (MW) Q (MVAR) P (MW) Q (MVAR)

1 2.4 0.6 0.8 0.2

2 1.6 0.3 0.2 0.1

3 0.1 0.01 0.01 0

4 Out of Service

5 3.0 0.6 1.5 0.4

6 1.4 0.2 0.01 0.00

7 0.3 0.03 0.1 0.01

8 Out of Service

9 2.5 0.5 0.6 0.1

10 3.6 0.8 1.7 0.3

Model in Power factory Programing

Sai Yok Substation
Voltage Setpoint 22.40 kV (1.018 pu.)

Name Type
Contract

(MW)
Parallel
Feeder

1 Conservation of Energy co.,ltd Solar (PV) 6.00 Feeder02

2 Conservation of Energy co.,ltd Solar (PV) 6.00 Feeder06

3 Conservation of Energy co.,ltd Solar (PV) 6.00 Feeder09

Distance : 6.7 km.
(Very Small Power Producers (VSPP) 

Betaween Substation)



Start

"Select a simulation area based on
appropriate conditions."

Optimal : 
Problem and Impact 

Model in Power factory Programing

Improve Voltage at Bus 22 kV 
Sai Yok Substation (PF = 1)

- Case 1 (22.70 kV)
- Case 2 (22.90 kV)
- Case 3 (23.10 kV) 

Improve Voltage at Bus 22 kV 
Sai Yok Substation (PF = 0.875)

- Case 1 (22.70 kV)
- Case 2 (22.90 kV)
- Case 3 (23.10 kV) 

End
Conduct a meeting to

assess suitability

Yes

No

Yes

No

Model in ARCGIS
Load Profile 
Peak - Light Load (Active & Reactive Power)
Position Tap of Transformer
Sizing  Very Small Power Producers (VSPP)
Setting Overvoltage 
Voltage Setpoint at SAI YOK Substation

Model in Power factory ProgramingFlow Chart Analysis



Basic information 
(22 kV distribution transformer)

Total number of transformers
in the area Sai Yok Power Station:

 945 units



Basic information 
(Peak - Light Load, Period : Year)



Simulation with Power factory

Simulation Conditions

Consideration of Peak Load  and Light Load
Voltage at Bus 22 kV is considered at each node in simulation
High Voltage Side: 118.4 kV is constan
Voltage Setpoint at Bus  22.40 kV (Secondary Side of Power Transformer)
Very Small Power Producers (VSPP) are not connected in parallel to the grid.



Simulation with Power factory

Simulation Conditions

Consideration of Peak Load  and Light Load
Voltage at Bus 22 kV is considered at each node in simulation
High Voltage Side: 118.4 kV is constan
Voltage Setpoint at Bus  22.40 kV (Secondary Side of Power Transformer)
Very Small Power Producers (VSPP) are connected in parallel to the grid.



Result of Simulation with Power factory

At 22.90 kV, the power transformer is not affected
in terms of voltage.

The 23.10 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 13.943 km 
from the Very Small Power Producer (VSPP)

Feeder01 Sai Yok Substation 



Result of Simulation with Power factory

The 22.90 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 7.037 km 
from the Very Small Power Producer (VSPP)

The 23.10 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 24.799 km 
from the Very Small Power Producer (VSPP)

Feeder02 Sai Yok Substation 



Result of Simulation with Power factory

The 22.90 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 0.067 km 
from the Very Small Power Producer (VSPP)

The 23.10 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 12.192 km 
from the Very Small Power Producer (VSPP)

Feeder06 Sai Yok Substation 



Result of Simulation with Power factory

At 22.90 kV, the power transformer is not affected
in terms of voltage.

The 23.10 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 24.040 km 
from the Very Small Power Producer (VSPP)

Feeder07 Sai Yok Substation 



Result of Simulation with Power factory

The 22.90 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 6.481 km 
from the Very Small Power Producer (VSPP)

The 23.10 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 9.194 km 
from the Very Small Power Producer (VSPP)

Feeder09 Sai Yok Substation 



Result of Simulation with Power factory

At 22.90 kV, the power transformer is not affected
in terms of voltage.

The 23.10 kV voltage level of the transformer is
affected by the voltage conditions, with a distance

of approximately 6.508 km 
from the Very Small Power Producer (VSPP)

Feeder10 Sai Yok Substation 



Result of Simulation with Power factoryVoltage Profile Feeder 1 - 10
and  Total Distance



Result of Simulation with Power factoryTechnical Losses /Year 
(kW-hr)/Year



Result of Simulation with Power factoryNumber of  Transformers That
Require Tap Adjustment



Result of Simulation with Power factorySummary of Results



 Impact Analysis
and Problem-

Solving Approaches
for the Voltage
Improvement

Project



Impact Analysis and Problem-Solving

Voltage Bus 
SAI YOK Substation

Voltage Bus 
Very Small Power Producers (SPP/VSPP).



Impact Analysis and Problem-Solving



Impact Analysis and Problem-SolvingVSPP, Power Factor = 1



Impact Analysis and Problem-SolvingVSPP, Power Factor = 0.875



Impact Analysis and Problem-Solving

Meeting on the Voltage Upgrade Project at Sai Yok Substation with the
Provincial Electricity Authority (PEA) on-site team to provide clarification

and gather feedback on issues related to the project

First Meeting



Impact Analysis and Problem-Solving

"A meeting on the voltage upgrading plan was convened, inviting
relevant stakeholders to provide their feedback."

Second Meeting
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Mr. Churit Pansakul


