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EV Charger Station  and Plugin

Solar Rooftop and Farm

Introduction

Now power station and the 22 KV distribution system of the 

Provincial Electricity Authority (PEA) that supplies power to industrial 

estates Construction has been completed and has been supplying 

power for a long time. In addition, there is improvement and 

construction of a 22 KV distribution system to support the growing 

industry. In addition, the government policy encourages companies or 

entrepreneurs to install Solar Rooftops in order to reduce electricity 

costs. and reduce or store greenhouse gas emissions (Carbon Credit). 

For these reasons, companies or entrepreneurs within industrial estates 

install more solar rooftops and assemble machinery and electrical 

equipment. It has a non-linear load characteristic (Non-Linear Load), 

affecting the power quality of the 22 KV distribution system and the 

power station. to which the 22 KV distribution system is connected. 
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Provincial Electricity Authority’s Regulation on the Power Network System 

Interconnection Code B.E. 2559 (2016)

This Provincial Electricity Authority’s Regulation on the 

Power Network System Interconnection Code, B.E. 2559 (2016), 

aims to provide minimum criteria of the designing technique, 

technical specifications of electrical equipment, and the 

installation standards that a connection requester wishing to 

connect to PEA’s power network system must comply with
- Frequency Regulator

- Voltage Regulator

- Voltage Fluctuation Regulator

- Voltage Flicker 

- Short-term Flicker Severity (PST)

- Long-term Flicker Severity (PLT)

- Voltage Unbalance

- Harmonic Regulator



Power Quality Control Regulation

1. Frequency Regulator

The frequency of a power network system will be regulated by Electricity Generating 

Authority of Thailand (EGAT) to be within the standard of 50 ± 0.5 Hz per second.

MaxMinUnit

50.5049.50HzFrequency



Power Quality Control Regulation

2. Voltage Regulator

A connection requester must design a voltage regulation system in line with PEA’s 

standards of maximum and minimum voltage levels. 



Power Quality Control Regulation

3. Voltage Fluctuation Regulator

A connection requester must design, install, and regulate his equipment in the manner 

that will not cause voltage fluctuation at the point of common coupling (PCC) that is excess of the 

levels acceptable to PEA, as specified in the Voltage Fluctuation Regulation for Business and 

Industrial Customers

- Voltage Flicker 

- Short-term Flicker Severity (PST)

- Long-term Flicker Severity (PLT)

- Voltage Unbalance



Power Quality Control Regulation

4. Voltage Flicker

Voltage fluctuation and light flicker are technically two distinct terms, but have been 

erroneously referred to the same meaning. Aggravating the confusion is the use of the expression 

“voltage flicker”, which does not actually exist, even though it is often heard. In fact, IEEE has 

cautioned on the incorrect usage of these terms.

- Short-term Flicker Severity (PST)

- Long-term Flicker Severity (PLT)



Power Quality Control Regulation

Short-term Flicker Severity (PST)

This is based upon an observation period of 10 minutes, allowing evaluation of

disturbances with a short duty cycle or those that generate continuous fluctuations. PST can be

calculated using the equation shown:

where the percentages P0.1, P1s, P3s, P10s, P50s are the flicker levels that are exceeded 0.1, 

1.0, 3.0, 10.0, and 50.0 percent of the time. These values are taken from the cumulative distribution 

function. A PST of 1.0 unit on block 5 output represents irritable flicker.

= 𝟎.𝟏 𝟏𝑺 𝟑𝑺 𝟏𝟎𝑺 𝟓𝟎𝑺

115 or above115 or underVoltage Level at PCC (kV)

0.81Short-term Flicker Severity (PST)



Power Quality Control Regulation

Long-term Flicker Severity (PLT)

On the other hand, the need for long-term assessment of flicker severity happens if the

duty cycle is long or variable. These include electric arc furnaces or disturbances on the system that

are caused by multiple loads operating simultaneously. PLT is derived from PST as shown below.

115 or above115 or underVoltage Level at PCC (kV)

0.60.8Short-term Flicker Severity (PST)

The number of PST readings (N) is determined by the duty cycle of the flicker-producing 

load, in order to capture one duty cycle of the fluctuating load. However, if the duty cycle is 

unknown, the recommended number of PST readings is 12 (two hours of measuring). The limit 

for PLT is 0.8 units.

=
∑ 𝑷𝑺𝑻𝒊

𝟑𝑵
𝒊స𝟏

𝑵

𝟑



Voltage unbalance or imbalance 

that is defined by IEEE as the ratio of the negative or zero sequence component to the 

positive sequence component. In simple terms, it is a voltage variation in a power system in which 

the voltage magnitudes or the phase angle differences between them are not equal. It follows that 

this power quality problem affects only polyphase systems

Power Quality Control Regulation

115 or above (%)115 or under (%)Voltage Level at PCC (kV)

22Voltage Unbalance (%VU)
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Power Quality Control Regulation
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Power Quality Control Regulation

4. Harmonic Regulator

A connection requester must design, install, and control his equipment in the manner 

that will not cause frequency and current distortion at the point of common coupling (PCC) that is 

excess of the levels acceptable to PEA, as specified in the Harmonic Regulation for business and 

Industrial Customers 



System Average RMS Frequency Index

System average RMS Variation Frequency Index Voltage: SARFI (Root-Mean-Square, 

RMS) It is a tool for evaluating power quality for a given circuit. The index may be applied to 

systems of different sizes from distribution systems. It is considered as the number of measured 

events and voltage level variations during the evaluation period of the voltage value. 

𝑒
 ௘

Number of events affected by voltage level variation during 

the evaluation period. By considering the condition of 

momentary voltage drop (Voltage Sag, Dip)

Number of measurement days for a single measurement 

point, a single consumer, a single circuit, a single power 

station. and power station groups 



Logistic regression analysis

 Logistic regression analysis It is an analytical technique. Qualitative statistics Used for finding 

relationships between independent variables. (greater than or equal to 1) with the dependent variable and 

predict the chance of the event of interest occurring When divided according to the measurement level of the 

variable Can be divided into 2 types: Binary logistic regression and Multinomial logistic regression. Such logistic 

regression analysis They differ in terms of the dependent variable. By analyzing Binary logistic regression, it can 

be used with a dependent variable that has only 2 values: 0 and 1. 

[Data Scientist Model EP.03] Logistic Regression Classification 

Part1/Pasith Thanapatpisarn



Power Quality Health Index (PQ HI)

The power quality of an electrical 

system depends on power quality 

parameters including harmonics, 

voltage unbalance, Voltage ripple 

(short term (PST), long term (PLT)), 

frequency (Frequency), over/under 

voltage (Over / Under Voltage), SAIFI, 

SAIDI and SARFI which are 

independent variables. There are no 

related parts. Therefore, it is difficult 

to establish a relationship between 

various variables 
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เกณฑ์มาตรฐานค่าที่ได้จาการตรวจวัดหน่วยตัวย่อ

MaxMinCP95/99CP01/05

50.5049.5050.0249.97HzFrequency

23.1020.9022.5322.10VoltageU1 rms

23.1020.9022.7022.23VoltageU2 rms

23.1020.9022.8322.40VoltageU3 rms

4.00-0.160.06%V1 THD

4.00-0.220.06%V2 THD

4.00-0.170.06%V3 THD

2.00-0.500.33%VUN

1.00-0.150.05%PST1

1.00-0.160.06%PST2

1.00-0.150.05%PST3

0.80-0.160.06%PLT1

0.80-0.220.06%PLT2

0.80-0.170.06%PLT3

0.057SAIFI

0.061SAIDI

23SARFI

Power Quality information of Sinsakhon Substation 



เกณฑ์มาตรฐานค่าที่ได้จาการตรวจวัดหน่วยตัวย่อ

MaxMinCP95/99CP01/05

50.5049.5050.0249.97HzFrequency

23.1020.9022.4222.01VoltageU1 rms

23.1020.9022.7022.27VoltageU2 rms

23.1020.9022.5422.13VoltageU3 rms

4.00-2.521.47%V1 THD

4.00-2.211.13%V2 THD

4.00-2.331.26%V3 THD

2.00-0.38%VUN

1.00-0.240.06%PST1

1.00-0.140.05%PST2

1.00-0.140.05%PST3

0.80-0.280.08%PLT1

0.80-0.260.06%PLT2

0.80-0.160.06%PLT3

0.033SAIFI

1.65SAIDI

32SARFI

Power Quality information of Tha Sai Substation 



Health Index (HI)Substation

Good0.17Sinsakhon

Average0.29Tha Sai 

Result05

- Score level between 0.00 - 0.20 : Good

- Score level between 0.20 - 0.45 : Average

- Score level between 0.45 - 0.80 : Bad

- Score level between 0.80 - 1.00 : Very Bad

Sinsakhon

Tha Sai

Sinsakhon, 0.17

Tha Sai, 0.29
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Conclusions
The values   of V1 THD, V2 THD, V3 THD and (SAIDI) of 

THA SAI Power SubStation are high. Consider the solution: 

consider installing a Load Break Switch type SF6 with a 

Feeder Remote Terminal Unit (FRTU) device. When a 

power outage occurs, the EGAT Power Distribution Control 

Center 3 can command through the SCADA system 



Conclusions
Consider improving the quality of electricity. Ready to 

prioritize To allocate a budget to improve the quality of 

electricity. To be appropriate according to the importance

of the Health Index (HI) power quality index and help 

improve the operational efficiency of the electricity utility 

at the site. (Operations Department) makes the work work 

correctly. and suitable for investment in improving the 

electrical system 
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Nakhonpathom Province

Kanchanaburi Province

Suphanburi Province

Samutsakhon Province

Nakhonpathom Province

Kanchanaburi Province

Suphanburi Province

Samutsakhon Province

To Day Future
Health Index (HI)

Health Index (HI)
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