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Chapter 1
Introduction

1.1 Project background

The government sector by the Ministry of Energy has created a power development
planning for Thailand for B.E.2561-2580 (Power Development Planning : PDP2018) to support
the growth rate of Thai economy and the increasing demand for electricity by focusing on
the development and emphasizing the importance of the security of the electrical system,
the cost of electricity production and appropriate fuel distribution, including an
environmental impact. PDP2018 stated the consideration of the security of the Westen
electrical system that the western power generating capacity cannot handle force majeure
when the largest power plant has an emergency stop (N-1) since B.E.2570 (2027). Thus, in
order to maintain the security of the electrical system of the country, it is necessary to
establish a main power plant for power security in the western region. Such power plants are
the substitution power plant project with the net generating capacity of 700 megawatt and

the new power plant project with the net generating capacity of 700 megawatt.

For RATCH Group Public Company Limited or RATCH which has a long-established
power plant in Ratchaburi, consisting of the combined cycle power plant with the
capacity of 700 megawatt of Ratchaburi Electricity Generating Co.Ltd, ( Tri Energy
Power Plant Branch) or called TECO Power Plant. This power plant is located in Hin
Kong Subdistrict, Mueang Ratchaburi District, Ratchaburi province. It has the total
installed power capacity of 720 megawatt and has been operated since B.E.2540 (1997).
The power purchase agreement of this plant will be expired in B.E.2563 (2020). Ratchaburi
Electricity Generating Co., Ltd, is located in Phikun Thong Subdistrict, Mueang Ratchaburi
District, Ratchaburi, with the capacity of 1,470 megawatt and the power purchase
agreement will be expired in B.E.2568 and B.E.2570 with the capacity of 2,175 MW. This
will cause the loss of overall Western power generation capacity as a total of 3,645

megawatt.

Previously, TECO Power Plant had a generating capacity of 700 megawatt. Later on
in B.E.2548 (2005), it had the plan to expand the power unit 2 on the vacant area of the
power plant, increasing to 700 megawatt. Therefore, a total capacity were 1,400 MW. An
environmental impact assessment report (EIA) of the combined gas power plant project,

the 2™ unit of Tri Energy Co., Ltd, was prepared and had been approved by the expert
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committee on November 107 | B.E.2548 (2005) (Appendix 1). However, the 2" unit of the
combined gas power plant project had not been constructed. The project is in the process
of submitting a withdrawal notice to the Office of Natural Resources and Environmental

Policy and Planning.

From this above necessity to strengthen the electrical system in the western
region and in accordance with the power development plan of the country, RATCH
Group Public Company Limited, the leading private power producer in Thailand, has a
new power plant construction project, in order to substitute of electric power from
TECO Power Plant on the area of TECO where the facility and suitability of electricity,
fuel and raw water delivery systems are located. The establishment of Hin Kong
Power Plant Project, hereinafter referred to as “ the project” within Hin Kong
Power Co.Ltd, “The project owner” (affiliated companies of RATCH Group Public
Company Limited). The project has a plan to generate electricity and sell electricity to
the Electricity Generating Authority of Thailand. There will be 700 MW replacing of the
previous power plant and creating a new additional 700 MW to increase the electrical

security, as a total of 1,400 MW.

1.2  Related government policies

According government sectors by the Ministry of Energy (Energy) together with
the Electricity Generating Authority of Thailand (EGAT) and related agencies have been
established the Power Development Planning during 2561-2580 (PDP2018) as the main plan
for the power supply of the country that met the demand, to supports the country
economic growth, including the increasing of the population. The duration of the plan will
be consistent with the 20-year national strategic plan (B.E.2561-2580) (2018-2037). PDP2018

has focused on 3 major following issues.

(1)  Energy security: to have the security, covering power generation systems,
power transmission systems, and power distribution systems in each region and
responding to the demand for electricity to support the national economic and social
development plan, including considering power plants for the security at an
appropriate level to support an energy crisis event.

(2)  Economy: must consider the appropriate cost of electricity production,
promote low-cost electricity generation, reduce the burden of electricity consumers and

not impede the long-term economic and social development of the country, including the
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preparation of the electrical system, in order to create the competition in electricity
generation that will help increase overall electricity production efficiency in the country.
An electricity generation must reflects the true cost.

(3)  Ecology: must reduce environmental impacts by supporting the
production of electricity from renewable energy and increasing the efficiency in the
electrical system (Efficiency) in both electricity production and electricity consumption

with the development of the smart grid network system (Smart grid).

The PDP2018 plan must be consistent with the national economic
development direction done by the Office of the National Economic and Social
Development Council (NESDCQ), estimating that there will be a long-term economic
growth of 3.8%/year. For the forecasted demand for electricity consumption in
PDP2018 during B.E.2561-2580 (2018-2037), it found that the prediction of the total
electricity demand of 3 energy systems and the peak power in B.E.2580 (2037) are
approximately 367,458 million units and 53,997 MW, respectively, with following
details.

PDP2015 PDP2018 Change (%)
(B.:)e:.D) Peak Voltage Energy Peak Voltage Energy Peak Voltage Energy
(MW) (GWh) (MW) (GWh) (MW) (GWh)
2561 (2018) 32,429 212,515 29,969 203,203 -2,460 -9,312
2565 (2022) 36,776 241,273 35,213 236,488 -1,563 -4,785
2570 (2027) 41,693 273,440 41,079 277,302 -614 3,862
2575 (2032) 46,296 303,856 47,303 320,761 1,007 16,905
2580 (2037) - - 53,997 367,458 - -

Source : Thailand Power Development Plan 2018-2037 (PDP2018), Energy Policy and Planning Office, April 2019

For the guidelines of the establishment of PDP2018 plan, it consists of 4 following
parts.

(1)  Power plants in accordance with the government promotion policy:
promote electricity production from renewable energy, such as community waste and
Civil state biomass power plants in three southern border provinces, etc.

(2)  Main fossil fuel power plants consist of EGAT power plants, Independent
Power Producer (IPP) Small Power Producer (SPP), and purchase electricity from

abroad.
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(3) Renewable power plants under Alternative Energy Development Plan
(AEDP) are consisting of biomass, biogas, solar energy, floating buoy solar energy
together with hydro power plants and other renewable energy. The target of electrical
purchase will be an annual purchase in accordance with the policy of electricity
production from renewable energy and will purchase at the price not over the Grid
Parity to maintain the same retail price.

(4)  Energy Conservation Policy under the Energy Conservation Plan which
can prove the confidence with the quality and can compete with the price of not

more than Grid Parity.

According to the PDP2018 plan above, at the end of the plan, B.E.2580 (2037),
there will be 77,211 megawatt as the total electricity generating capacity from 3
systems. These consist of the current generating capacity at the end of B.E.2560 (2017)
which equal to 46,090 megawatt, the new power plant for total of 56,431 megawatt.
There are 25,310 megawatt of electricity producing from old expired power plants
between B.E.2561 — 2580 (2018-2025). For details of the new power plants classified by
power plant types of the PDP2018 plan during B.E.2561- 2580 (2018-2037), they can be

summarized as follows.

New power plants classified (Megawatt ; MW)

Classified during 2561-2568" | during 2569-2580% | during 2561-2580
(2018-2025) (2026-2037) (2018-2037)
Renewable power plant 3,839 16,927 20,766
Pump-storage hydro power plant 500 - 500
Cogeneration power plant 2,112 - 2,112
Combined cycle power plant 8,256 4,900 13,156
Coal/Lignite power plant 600 1,140 1,740

Electricity purchased from

2,357 3,500 5,857
neighboring countries
Renewable power plant 1,400 6,900 8,300
Energy conservation measures - 4,000 4,000
Total 19,064 37,367 56,431
Remark : Yt is a project that has a commitment and has signed a power purchase agreement. Electric power

management pilot project And projects according to the government's promotion policy Including
major power plant projects and new renewable energy power plants
Y1t is a domestic power plant project and receives the purchase of electricity from overseas to
maintain the stability of the electricity system and meet the increased demand for electricity, as
well as to replace expired old power plants.
Source : Thailand Power Development Plan 2018-2037 (PDP2018), Energy Policy and Planning Office,April 2019
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1.3 The necessity to prepare an EIA report

The operation of Hin Kong Power Plant Project of Hin Kong Power Co.Ltd,, has the
highest installed capacity of 1,540 megawatt with the gross capacity of 1,520 megawatt and
the net capacity of 1,400 megawatt. There will be electricity supply to EGAT network under
the power purchase agreement at 1,400 MW. This operation falls under the category of
thermal power plant projects with electricity generating capacity of 10 megawatt or above,
that must undertake an EIA report for business approval, according to the documents
attached to the 4" section of the Announcement of the Ministry of Natural Resources and
Environment on the identification of project, business or operation that must prepare an EIA
report and criteria, procedures and conditions for the EIA report announced on 19"
November B.E.2561 (2018).

Therefore, the project has assigned Consultants of Technology Co., Ltd, or COT (the
consulting company), which has registered and licensed to prepare an environmental impact
assessment report with the Office of Natural Resources and Environmental Policy and
Planning (ONEP), to conduct the study and prepare the report to the Office of Natural
Resources and Environmental Policy and Planning (ONEP) and the licensing agency (Office of

the Energy Regulatory Commission) and the Department of Industrial Works, respectively.

1.4  Objectives of the study

(1) To study project details on both during the construction and the operation
phases that will cause environmental impacts in the project area and surrounding areas.
Results from this study will be used as important fundamental information in assessing
the environmental impact of the project.

(2) To study and analyze current conditions of various resources and
environmental values in the project area and nearby areas (hereinafter referred to as
"Study area"). It is expected as direct or indirect impacts from the project operations,
both during the construction and operation phases.

(3) To assess project impacts which may affected resources and environmental
values both in physical, biological resources, value of human use, and the quality of life.

(4) To propose the environmental impact prevention and measures as well as
the environmental impact monitoring, in order to minimize the severity of the impact
that may occurred, including to monitor environmental impacts as the verification on

the effectiveness of proposed measures.
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1.5  Guidelines and conceptual framework of the study

The study and preparation of the EIA report of this project has the format and
process of the study, in accordance with following guidelines, requirements, and criteria.

(1) Guidelines for the preparation of the EIA report according to the
Announcement of the Ministry of Natural Resources and Environment, regarding the
project, business or operation which must prepare an EIA report and criteria, procedures
and conditions for the EIA report on 19™ November, B.E.2561 (2018).

(2) Guidelines for the preparation of the EIA report for the thermal power plant
project energy group, Environmental Impact Assessment Division, Office of Natural
Resources and Environmental Policy and Planning, October, B.E.2561 (2018).

(3) Announcement of the Office of Natural Resources and Environmental Policy
and Planning on guidelines for the public participation in the process of EIA report as
announcing in the Government Gazette on 8™ February, B.E. 2562 (2019).

(4) Guidelines for the health impact assessment of the power plant project,
done by the Department of Health, Ministry of Public Health in July, B.E.2555 (2012).

1.6  Steps and methods of study
1.6.1 The study and preparation of the EIA report

The procedures for preparing the EIA report of the project as seen in Figure

1.6.1-1. The study method of each step can be summarized as follows
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Study of exsiting environmental

conditions

e

Project details

Project public relations
during 24-27 April, B.E. 2562 (2019)

The 1st public hearing: a public hearing
on the draft project proposal, project
details, scope of study and evaluation of
project options.
during 21-25 May, B.E. 2562 (2019)

v

assessment

Environmental impact

Survey of public and
Stakeholder opinion.
during July, B.E. 2562 (2019)

Environmental impact prevention
and mitigation measures and

monitoring measures

h

The 2™ public hearing: a public hearing on
the draft report, the environmental impact
preventation measures, and the monitoring
of environmental impact.
during 24-30 October, B.E. 2562 (2019)

v

EIA Report

Figure 1,6.1-1 The procedures for preparing the EIA report of the project
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(1) Identification of study area

The scope of the study area for general issues has been conducted
covering areas for both direct and indirect impacts. Initially, the study area was defined
within a radius of 5 kilometers from the project area covering Ratchaburi district area where
consisting of 10 communities of Hin Kong Subdistrict Administrative Organization, 8
communities of Huai Phai Subdistrict Administrative Organization, 6 communities of Chedi
Hak Subdistrict Administrative Organization, 3 communities of Ko Phlapphla Subdistrict
Administrative  Organization, 2 communities of Don Tako Subdistrict Administrative
Organization, 2 community of Don Rae Subdistrict Administrative Organization and 2
communities of Khao Ngu Subdistrict Municipality as seen in Figure 1.6.1-2. For other
specific issues, the study area was defined for more than 5 kilometers by considering

project activities and nature of each impact, such as;

- The study of air quality covering an area of 20X20 square kilometer
- The study of surface water resources considering watersheds and water
networks;

- The study of transportation covering the relevant transportation network.

However, the project also invites communities outside the community in the
radius of 5 kilometers of the study area and general public for the participation in the

project study.

(2) Study of project details
The study of project details was covering both during construction and
operation phases by covering the project location, details of land utilization and
project composition layout, machines, equipment and production process, fuel,
chemicals, products of the project, production enhancement system, pollution and
control, occupational health and safety, community relations and receiving complaints,

project management and green areas.
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(3) Study of natural resources and current environment conditions

To collect the environment data on the project and surrounding areas
around the impact zone, covering a radius of at least 5 kilometers from the project
area (in case that project activities causing impacts on the radius of more than 5
kilometers, the scope of the study area would be expanded appropriately according to
the scope of the impact). The study covered environmental resources in all 4 areas,
which were, physical resources, biological resources, value of human use and the
quality of life. The study of the existing environemental conditions and natural
resources will be collecting the secondary data from government agencies or related

organizations together with additional survey data in the field.

(4) The implementation of public participation among people and
stakeholders of the project

The study prepared a process for the public participation to cover all

parts. This public participation process of stakeholders was done in accordance with

the Announcement of the Office of Natural Resources and Environmental Policy and

Planning regarding guidelines for public participation in the process of preparing an EIA

report, announced in the Government Gazette on 8 February BE2562 (2019), and

applied the time frame in accordance with the Office of the Prime Minister Regulations

on the public hearing in B.E.2548 (2005). For organizing public hearing and public

participation, the project already organized 2 times which consisting of;

The 1% public participation: it was a public hearing on the draft project

proposal, project details, scope of study and evaluation of project options. The
objectives of this hearing were to provide information to the public and related
agencies on project details and potentially direct and indirect impacts, the scope of
the study and the evaluation of project options, to take comments and suggestions
into account for the study, and to complete the report. Public hearings were organized
during 21-25 May, B.E. 2562 (2019), for a total of 7 stages, with 774 participants.

The 2™ public participation: it was a public hearing on the draft report
and environmental impact prevention and measures and environmental impact
monitoring. The objective of this public hearing was to ensure that public had a
confidence in the report and measures. Comments and suggestions raising from the
hearing had been used to improve the report and measures and integrated them as
parts of the report. The project was implemented the public hearing during 24-25
October and 29-30 October, B.E.2562 (2019), for a total of 7 stage, with 1,028 participants

in total.
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(5) Environmental impact assessment
An environmental impact assessment due to project operation were in
consistent and covering issues of public concerns. Detailed information used in the
evaluation would be in accordance with academic principles, modern techniques and
technology. It was also followed guidelines and standards that are accepted by

relevant agencies or international standards.

(6) Health impact assessment

The health impact assessment in the EIA report was done by applying
guidelines in accordance with the provisions of laws and regulations that are currently
announced, which are, the Announcement of the National Health Commission on
criteria and methods for the health impact assessment from the public policy, No. 2
B.E.2559 (2016), guidelines for health impact assessment in the EIA report of the Office
of Natural Resources and Environmental Policy and Planning (issued in April B.E2550
(2007)) and the health impact assessment guidelines for the power plant project of the
Department of Health, Ministry of Public Health (issued in July B.E. 2555 (2012)).

(7) Proposal of environmental impact prevention and measures
For an environmental impact assessment, If it was found that the
project operation caused significant negative impacts, the consulting company would
propose appropriate and practical preventive and mitigation measures for both during
the construction and operation phases of the project. The scope, objectives, methods
of operation, location, duration and responsible person for both during the
construction and the operation phases would be specified, in order to ensure the

efficiency of the implementation since the process of the project construction plan.

(8) Proposing of an environmental impact monitoring
Proposing of an environmental impact monitoring with details about
measurement stations, methods for sample collecting and analysis, and the frequency
of measurement, etc, (it was proposed by considering the expected impact
assessment), in order to verify that proposed measures were appropriate, effective and

practical as well as to monitor the environmental impact causing form the project.

1.6.2 Study plan and an EIA report preparation

The study and preparation of the environmental impact assessment report of
the project during January B.E. 2562 (2019) to January, B.E.2563 (2020) was divided into 2
parts. Part 1 was the study and preparation of the EIA report. Part 2 was the public
participation which took approximately 1 2 months. Details of activities are seen in
Table1.6.2-1.
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1.7 The Project plan

The project will start the construction after the EIA report had been
approved. The construction period, from the beginning of the site preparation until the
production of electricity can take approximately 33- 42 months. Activities during the
construction phase consist of a site preparation, foundation structure work, building
construction, combustion system and boiler systems, steam turbine system, generators
and cooling tower systems, machines/equipment installation, installation of the pipe
system, electrical system and control system. Details of operation plans as seen in

Tablel.7-1.
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1.8

The coordination process of relevant departments

The development of Hin Kong Power Plant Project of Hin Kong Power Co.Ltd,

had procedures for requesting the permission from government agencies in various

matters, as seen in Figurel.8-1 and were concluded in Table1.8-1.

T 1.8-1
Permission from Government Agencies

Permission Contact agency Requesting permission Timeline

The electricity sale | Electricity Generating Electricity sale and electrical | 60 days
offering to EGAT Authority of Thailand system connectivity

(EGAT) application form
Power generation Office of Energy Application form for electricity | 90 days
license Regulatory business license / electricity

Commission distribution system /

distribution of electricity (Form
ERC.01-1/ 3/4).

Controlled energy Office of Energy Application form for a license | 45 days
production permit Regulatory to produce controlled energy

Commission (Form CE1).
Factory operation Office of Energy License application 120 days
permit Regulatory Ror.Ngor.3.

Commission
Application for the | The Board of Application form for the 120 days
investment Investment of Thailand | investment promotion
promotion (BOI.01)
construction Office of Energy Form for a license (Form 45 days
licnese/permit Regulatory Kho.1)

Commission
Route connection Department of Application form for the | 90 days

Highways

permission to connect routes

with the highway.
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HinKong Power Co.Ltd. EIA report
preparation and
Hin Kong Power Plant Project — submission
Approve

-

! v

Requesting the permission Requesting the Factory Requesting a
Power generation permit operation permit construction permit
y y A 4
Office of ERC/DO Office of ERC/DO Office of ERC/DO
l y A\ 4
Office of ERC/DO ¢ Provincial Industrial Office Department of Administration
Inspects the project inspects the project inspects documents and blueprint

'

Department of Industrial Works

Comment Comment
v v
Office of ERC inspect/provide comments and consideration
Approve
e ) 5 v
: Power Development Fund :<_ construction
.............. Y Rt LI
A 4
Construction completed e Request permit for construction
»
Office of ERC
Approve
Machine installation |«
i Request controlled energy

Test systems

production

Office of ERC

Commissioning by
connecting to the

electrical network system

Approve

Power generating operations

Figure 1.8-1 Steps of coordinating with related agencies
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1.9 Related laws, regulations and standards

Laws and standards on environment and health relating to project

development were summaried in Table1.9-1.

Li fr h h an

Table 1.9-1.

nvironmen s and environmen ndar

T 1.9-1 nts

Related law

Detail in brief

1. The Constitution of the
Kingdom of Thailand B.E.2560
(2017)

- Section 4 Under the constitution enforcement, dignity,
right, freedom, and equity of Thais which were
protected under the ruling national democratic system
with the king as head of state and international
agreements in which Thailand is a member must be

protected by this constitution.

Section 43 to acknowledge and access public information or
information in the possession of govemment agencies as
required by law, (2) to present a complaint to a government
agency and receive notice of the outcome of the hearing as
soon as possible, (3) to sue the government agency for liability
for the actions or omissions of the actions of the public
employees or employees of government agencies.

- Section 58 Any state or state action that will allow anyone
to take action. If this may have a serious impact on

natural resources, environmental quality, health, health,
quality of life, or any other significant interests of the
people or communities or the environment. The state
must conduct an environmental and public health impact
assessment and to provide a listening hearing of
stakeholders and concerned communities. to be

considered, conducted or permitted as required by law.

2. Environmental Promotion and
Conservation Act (No.2)
B.E.2561 (2018)

This act is the core environmental law of the country to
control activities with environmental standards. The main
elements of the act are pollution control and reduction,
natural resources restoration, environmental impact
assessment, environmental planning, public participation in
decision-making process, and responsibility of the national

environmental board.
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T 1.9-1 n

Related law

Detail in brief

2.1 Ambient air standards

- Notification of the National Environmental Board No.2 1
(B.E.2544 (2001)) on standard of sulfur dioxide concentration

in ambient air in period of one hour

Notification of the National Environmental Board No.24

(B.E.2547 (2004)) on ambient air quality standard

- Notification of the National Environmental Board No.33
(B.E.2552 (2009)) on standard of nitrogen dioxide
concentration in ambient air

- Notification of the National Environmental Board No.36

(B.E.2553(2010)) on standard of particulate matter size

not exceeding 2.5 microns in ambient air

2.2 Factory Air Quality
Standards

- Notification of the Ministry of Industry : Requiring
different types of factories to install special tools or
equipment to monitor air quality from the chimney
automatically, B.E. 2544 (2001)

Notification of the Ministry of Industry on The
Configuration of Air Borne Additives Electricity
Transmission or Distribution B.E. 2547 (2004)

1

Notification of ministry of natural resources and
environment on Set new electricity plant waste
emission control standards B.E. 2553 (2010)

Notification of ministry of natural resources and
environment on Designating a new power plant as a source
of pollution that must be controlled by the release of
polluted air into the atmosphere, B.E. 2553 (2010)

2.3 Ambient Noise Standard

(1) Ambient noise level

- Notification of the National Environmental Board No.15
(B.E.2540 (1997)) on ambient noise level standard

Notification of the Ministry of Industry on Configuring Noise

And Noise Levels arising from Factory Operations, B.E. 2548

(2005)

- Notification of the National Environmental Board No.29
(B.E.2550 (2007)) on disturbance noise level

-Notification of Pollution Control Department about how

to perceive basic sound and ambient noise level
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Related law

Detail in brief

without any interference, measure and calculate the
ambient sound level with interference, and calculate
the ambient noise level and the records measuring
noise disturbance (B.E.2550 (2007))

(2) Noise Level at
Workplace

-Notification of Department of Labour Protection and
Welfare on ambient noise standard permitted in
workplace each day (B.E.2561 (2018))

2.4 Surface Water Standard

(1) Surface Water

(2) Ground water

standard

(3) Wastewater standard

- Announcement of the National Environment Board No. 8
(B.E. 2537(1994)) Re: Setting Water Quality Standards in
Surface Water Bodies B.E.2537 (1997)

- Notification of the National Environmental Board No.20
(B.E.2543 (2000)) on standard of ground water quality

- Notification of the Ministry of Natural Resources and
Environment on area scope and depth of ground water
B.E.2554 (2011)

- Notification of the Ministry of Natural Resources and
Environment on criteria and academic measures for
public health and environmental pollution preventions
B.E.2551 (2008)

- Notification of the Ministry of Natural Resources and
Environment Re: Establishment of Industrial Sewerage
Control Standards Industrial estate And industrial
enterprises B.E. 2559 (2016)

- Notification of the Ministry of Industry Re: Establishment of
Factory Sewage Control Standards (B.E. 2560 (2017))

- Ministerial regulations prescribing rules Methods and forms
of statistics and data collection; Preparation of detailed
records And a summary report of the performance of the
wastewater treatment (B.E.2555 (2012))

-Ministerial regulations No.63 (B.E.2551 (2008)) based on
the enactmemnt of building control B.E 2522 (1979)

- Notification of the Ministry of Industry on the

specification of type and size of the factory, pollution
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Table 1.9-1 (conts.)

Related law

Detail in brief

and waste control and discharge, and responsible
personal for pollution treatment system as well as
criteria for registering of pollution treatment system
controller B.E.2545 (2002)

- Notification of the Ministry of Industry on specification of
type and size of factory, pollution and waste control and
discharge, and responsible personal for pollution treatment
system as well as criteria for registering of pollution
treatment system controller (No. 2) B.E.2554 (2011)

2.5 Standard soil quality

-Notification of National Environmental Board No.25
(B.E.2547 (2004)) on setting the standard soil quality

3. National Health Act B.E.2550

Article 1 Section11 A person or a group of people has right
to request and participate in health impact assessment of
public policy project. A person or a group of people has
right to receive information, clarification, and reason from
government agencies prior approving or during project
operation which possible to have a health impact on the
person or community as well as the persons must be able
to express their opinions.
- Notification of National Health Commission Office about
charter of system of National Health Commission No.2
B.E.2559 (2016)

4. Occupational Health and
Safety and Working
Environment Act B.E.2554

(2011)

These acts are the laws to control welfare, working
environment, and safety of enterprises. The business
must provide committee, policy, and plan to monitor
working environment as well as medical checkup that
suitable with the characteristics of the business activity.

- Ministerial Notification (Ministry of Labor) on standard of
occupational health and safety management and working
environment related to heat, light, and noise B.E.2559 (2016)

- Notification of Department of Labor Protection and
Welfare on criteria of monitoring of working
environment related to heat, light, and noise and period

and types of business to be followed B.E.2550 (2007)
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Table 1.9-1 (conts.)

Related law

Detail in brief

- Notification of Department of Labor Protection and
Welfare on criteria of monitoring of working
environment related to noise of business to be
followed B.E.2560 (2017)

-Notification of Department of Labor Protection and
Welfare on standard equipments for personal safety
B.E.2554 (2011)

- Notification of Department of Labor Protection and
Welfare about warning symbols, safety signs, occupational
health/sanity, working environment and message showing
rights of employer and employee B.E.2554 (2011)

-Ministerial - Notification (Ministry of Labor) about setting
standards for managing and enforcing safety, occupational
health/sanity, and working environment relating to
dangerous chemicals B.E.2556 (2013)

-Notification of Ministry of Labor on managing dangerous
chemicals and for employer to give medical attention
to employee B.E.2552 (2009)

- Ministerial Regulation on criteria and method of
medical checkup for employees and sending of results
to the official B.E.2547 (2004)

-Ministrial Regulations on standard of management and
sanity and safety in working environment relating to
construction work. B.E.2551

- Notification of Department of Labor Protection and
Welfare about guidelines on work planning relating to
safety at construction work site B.E.2552 (2009)

- Ministrial Regulation on setting standards in
management, execution, and enforcement for safety,
occupational health/sanity, and working environment
involving electricity B.E.2558 (2015)

- Ministrial Regulation on setting standards in
management and enforcement of safety, occupational
health/samity, and working environment relating to
machines, derrick crane, and boiler B.E.2552 (2009)
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Table 1.9-1 (conts.)

Related law

Detail in brief

- Notification of Department of Labor Protection and
Welfare about guidelines, methods, and conditions on
training executives, employers, and employees relating
to safety, occupational health/sanity, and appropriate

working environement B.E.2555 (2012)

Regulation of Ministry of Labor on setting standards in
management and enforcement on safety, occupational
health/sanity, and working environment B.E.2549
Regulation of Ministry of Labor on setting standards for
management and enforcement on safety, occupational
health/sanity, and working environment (2" edition)
B.E.2553 (2010)

- Ministrial Regulation on setting standard for

management, execution, and enforcement for safety,
occupational health/sanity, and working environment

involving protection against fire B.E.2555 (2012)

5. Enactment of Dangerous
Objects B.E 2535

- Notification of Ministry of Industry on system of

documents regarding transportation of toxic wastes
B.E.2547

Notification of Ministry of Industry on getting rid of
wastes, dirts, and unused materials B.E. 2548
Notification of Ministry of Industry on getting rid of
wastes, dirts, and unused materials(2™ edition) B.E.2560

(2017)

- Notification of Department of Industrial Work on sorting

out, getting rid of types of wastes and unused
materials, and asking for permits and rights to transport
wastes and unused materials out of the factory area
automatically through the usage of electronic
systems/technologies B.E.2561 (2018)

6. Factory Act B.E.2535

- Notification of the Ministry of Industry on safety

measures in factory related to working environment
B.E.2546

- Notification of the Ministry of Industry on specification of

1-22 Consultant of Technology Company Limited




Environmental Impact Assessment Report
Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

Table 1.9-1 (conts.)

Related law

Detail in brief

disturbance noise level from factory B.E.2548 (2005)

- Notification of the Ministry of Industry on sorting types
and speciations of the factories that need
documentations about the type and quantity of
pollutants that the factory emitted B.E.2553

- Notification of the Ministry of Industry on regulating the
amount of foreign chemicals in the air that was
released from the factory B.E.2549

- Ministrial Regulation on the regulation/criteria of soil
and underground water contamination in factory areas
B.E.2559 (2016)

- Notification of the Ministry of Industry about setting the
criteria and regulation in soil and underground water
contamination, checking the soil and underground water
quality, reporting information regarding
reports/documentations about the results of soil and
underground water quality, and outlining measures for
controlling and reducing contaminations in soil and
underground water B.E.2559 (2016)

- Notification of Ministry of Industry on protection against

fire in the facory B.E.2552 (2009)

7. Compensation Act B.E.2537

Specification of diseases caused by characteristic or

condition of work or related to work

8. Making Use of the Land

-Ministrial Regulation on governing the city planning of
Ratchaburi Province B.E.2555 (2012) and B.E.2558 (2015)
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1.10 Summarization of the TECO Power Plant and Hin Kong Power Co.L.td

The intention of the Hin Kong Power Plant is to substitute and reinforce the
production capacity of the soon-to-be depleted TECO Power Plant. In addition to this,
the consultant coporation has compared the information of the TECO power plant in
accordance to EIA report B.E.2540 (1997) edition and information of the current
production of Power Plamt TECO in B.E.2561 (2018) with the information of the Hin
Kong Power Plant. See details in Table 1.10-1.
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Chapter 2
Project’s detail

2.1 Location

Hin Kong power plant project of the Hin Kong Power Co. Ltd. (the project) is
located in Hing Kong subdistrict, Mueang Rachaburi district, Rachaburi province. The
project layout for the current location was shown in Figure 2.1-1. By which, the project
had signed in a land lease agreement from the Rachaburi Power Plant Co., Ltd. who is the
land owner of the Tri Energy Power Plant (TECO). Entire area of the project is 188-3-18 Rai
(Thai unit; approximately 302,073 square meters). Details of land area were shown in
Table 2.1-1, and land authority map of the project was shown in Figure 2.1-2 (Land
owner licensing documents were shown in Appendix 2-1).

According to the land authority map, it was found that there is a public
irrigation canal which is adjacent to the title deed no. 6901, 6613, 6903, 6607, 40458,
40457, 40456, and 17746. However, the canal is not used for water supply nor fishery
purposes (current condition of the canal was shown in Figure 2.1-3). Surrounding area
of the project is consist of public roads, and public canals. However, a public well was
changed to be used as village sport area as shown in Figure 2.1-4.

While another private land which is located in the central area of the TECO power
plant (as shown in Figure 2.1-2 of the land authority map the project), the consultant
company had performed opinion surveying from land owner, and it was found that the past
operation of the power plant did not cause any problem of land use. Furthermore, land
utilization for neighboring areas of the project was planned for used as residential and
commercial areas, sales, etc. For the question about transportation route by using the
entrance area of the project, the land owner agreed to use the entrance area as public
transportation route without any worrying about the transportation route. For safety
measure about the transportation route using the power plant entrance area, it was
mentioned that the entrance area (connected to Nongrak-Huai Pladuk road) which is the
entrance road to the neigboring area would not close, therefore; it will not affect land
owner of the surrounding area. The project will provide securitry guards (in the electricity
generation area) to maintain safety operation with related services at the entrance area of
the project.

However, the project had designed land utilization plan without any public land
land using according to the Ministry Regulation Issued 55 (B.E. 2543 (2000)) under the
Building Control Act. B.E. 2522 (1979) (as shown in Figure 2.1-5). Therefore, local people can
use the area as transportation routes without any restriction. As for other land owner, the

TECO allow the land owner use transportation roads in the central part of the power plant.

2-1 Consultant of Technology Company Limited
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Table 2.1-1

Land Details and Project Title Deed’s Sequence

Order Title Deed Size Area Ownership
No. (m?) Rai ‘ Ngan ‘ Wah?

(1) Deed for Rented

Ratchaburi Electricity Generating Co.,Ld
(land space indicated by the 101 rai 1
ngan 26 wah? title deed) divides space
for rent for the Hin Kong Power Plant
Co.,Ld as indicated

-Power plant areas take the west side

1 6901 112,504 70 1 26 of
the rented area
1.1 6901 3,500 2 0 75 -roads and water pipelines take the

right area of the north side of the

rented area

Ratchaburi Electricity Generating Co.,Ld
(land space indicated by the 108 rai 3
ngan 53 wah? title deed) divides space
2 6613 60,944 38 0 36 for rent for the Hin Kong Power Plant
Co.,Ld as indicated

-Power plant areas take the west side

of the rented area

2.1 6613 7,665 il 3 16 -Roads and water pipelines take from
the southeast side to the south side of

the rented area

(2) Title deed for Entire Plot of land

Hin Kong Power Plant Co.,Ld rents land

from Ratchaburi Electricity Generating

3 6903 20,884 13 0 21 Co.,Ld
4 6607 19,324 12 0 31
5 40458 6,952 4 1 38
6 40457 15,760 9 3 40
7 40456 8,628 5 1 57
8 17746 10,948 7 0 6
9 24219 8,040 5 0 10
10 24220 15,836 9 3 59
11 16054 11,088 8 1 40
Total | 302,073 188 3 18

2-3 Consultant of Technology Company Limited
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2.11 Consistency of land utilization

According to land utilization surveying from the Rachaburi City Plan Office, it
was found that the project is located in the residential and agricultural area (green
shade) under the Rachaburi Total City Plan (2" edition) which was promulgated on 9"
December B.E. 2558 (2015). The area is allowed to use for agricultural activity, instution,
relicion purpose, governmental office, and facility purpose, by which; other land
utilization purposes should have open space at least 20% of the entire permission area
without using as restriction activites (except for some factory type according to the
enclosed list under the Ministry Regulation). Therefore, thermal power plant which is
not using coal or nuclear as fuel could be installed in this area. Nervertheless,
comparison of land utilization condition with land using of the project under the

Ministry Regulation was shown in Table 2.1.1-1.

Therefore, project operation is not violating the Ministiral regulation of city
planning of Ratchaburi province (2" edition) (confirmation of land utilization was shown

in Appendix 2-2)

Table 2.1.1-1

Comparison between the Speficication of Ministrial Regulation of City Planning

of Ratchaburi Province (2"¢ edition) and the Specification of the Project
Table 2.1.1-1 (continue)

Condition Project Operation
Issued 10
Agricultural area is allowed to use for Other land utilization purposes should have
agricultural activity, instution, religion purpose, open space at least 20% of the entire
governmental office, and facility purpose permission area, the project has open space

other land utilization purposes should have area which is compose of reservoir, water
open space at least 20% of the entire permission | treatment plant, retention pond, and rain
area water retention pond under total area of
78,275 square meters or 25.91% of entire

permission area (302,073 square meters)

Remark: Open space means those area

without roof or structure with roof, by which
the area could be used as water pond,
swimming pool, wastewater holding pond,

waste storage area, or parking area outside a

2-8 Consultant of Technology Company Limited
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Table 2.1.1-1 (continue)

Condition

Project Operation

building. The area includes small structure
with height less than 1.20 meters. without
roof according to the Ministry Regulation
Issued 55 (B.E. 2543 (2000)) under the
Building Control Act. B.E. 2522 (1979)

This land type is not allowed to use by the

following purposes;

(1) All factory types according to the factory law
except for some types issued in the enclosed
list under the the Ministry Ragulation and
community wastewater treatment plant

(2) Oil depot and oil storage typr 3 according to
the fuel control for commercial law page 12,
issued 132, section 118 Kor of the Royal
Gazette issued on 9" December 2015

(3) Liquidfied petroleum storage, pressurized
LPG, LPG confined area, and LPG storage area
according to the fuel control law

(4) Land management for industry

(5) Land management for commercial except for
Jombung subdistrict of Jombung district, and
Nongkob, Nongor, Suanklui subdistricts of
Pangpong district which are allowed to
operate with residential area under the
condition of those commercial area must less
than 5% of total area

(6) Land management for residential except for
Jombung subdistrict of Jombung district, and
Nongkob, Nongor, Suanklui subdistricts of
Pangpong district which are allowed to
operate under the condition of those area
must less than 5% of each area and sub area
should has total area more than 200 square
meters as in accordance to the law.

(7) Residential or commercial area, and large

building construction in the land

- Hin Kong Power Plant project (using
natural gas as fuel) is classified as thermal
power plant which could be operated
under the condition

- the project has oil storage for using by
emergency case without commercial

purpose

- do not operate

- do not operate

- do not operate

- do not operate

- do not operate

Consultant of Technology Company Limited
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Table 2.1.1-1 (continue)

Condition Project Operation

transformation area is used for argricultural
purpose under the land transformation for
agricultural purpose law, and land utilization
for factory purpose nearby river bank or canal
bank should have buffer area at least 15 m

from the river bank

2.1.2 Scope of the study area and surrounding area

The project is located in Hin Kong subdistrict, Mueang Rachaburi district, Rachaburi
Province. It occupies entire area of 188-3-18 Rai (302,073 square meters). Location of the
project and surrounding area were shown in Figure 2.1 .2 -1. Transportation routes to the
project could be performed by using highway no. 4 (Pethkasem Rd.) and go to highway no.
3208, then turn to local road no. Kor-Jor 4004 (parallel to irrigation canal) brfore go to local
road Ban Nongrak-Huai Pladuk, and reach to the power plant. Transportation routes to the
project area was shown in Figure 2 .1 .2 -2. Surrounding areas of the study area and

neighboring area of the power plant are summarized by;

North  adjacent to Ban Nongrak,
South  adjacent to Agricultural area,
East adjacent to the power plant of TECO and Ban Nongrak community, and

West adjacent to Agricultural area.

Considering for consistency condition of the Ministry Ragulation Issued 2 (B.E.
2535 (1992)) under the Factory Act. B.E. 2535 (1992) was mentioned by;

Topic 2 Do not install factory type 3 unless receiving permission for factory type,
and size more than 50 Hp and workers more than 50 persons in the following areas;

1)  Resdiential area or building area for living purpose, and

2)  Within a distance of 100 meters. from public buildings which are school
or instution, temple or religion building, hospital, historical area, and governmental
office. By which the definition includes natural resources or environmental conservation
areas under the agreement of the cabinet. However, the nearest school or instution,
temple or religion building, hospital, historical area, and governmental office to the
project is Wat Huai Pladuk School which has approximate distance of 1.7 kilometers.,
and Hin Kong Temple which has approximate distance of 1.75 kilometers.

From the condition, it was found that location of the project is not againt the

condition, consequently; location of the project is far from those sensitive areas.

2-10 Consultant of Technology Company Limited
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The consultant company had performed environmental Impact Assessment for
a radius of 5 kilometers. from boundary area of the TECO power plant and boundary
area of Hin Kong Power Plant project. Environmental sensitive areas and distance

between sensitive areas and the project were summarized and shown in Figure 2.1.2-

3 and Table 2.1.2-1.
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Table 2.1.1-2
Sensitive Receptors Surrounding Project Site
Geographic Distance From
Order Location Coordinate Project Site
X Y (km)
Educational Place
1 Wat Huai Pladuk School 13.544222 | 99.727864 1.70
2 Wat Nong Ta Luang School 13.541221 | 99.759433 2.09
3 Wat Arun Ratanasiri School 13.521077 | 99.762611 2.86
a4 Huai Phai School 13.511769 | 99.726784 3.00
5 Ban Khao Kruad School 13.563203 | 99.745708 3.02
6 Wat Huai Mhu School 13.532517, | 99.777768 3.99
7 Gong Tup Bok Upatum School 13.567812 | 99.760194 4.10
8 Wat Nong Gratum School 13.567197 | 99.709938 4.82
9 Wat Khao Neu Suntitum School 13563177 | 99.776487 4.90
Religious Place
10 Hin Kong Temple 13.551223 | 99.742617 1.75
11 Huai Pladuk Temple 13.544245 | 99.727456 1.80
12 Ta Luang Temple 13.542000 | 99.760142 2.20
13 | Nong Luang Temple 13.495839 | 99.732632 2.20
14 | Num Koon Temple 13.521929 | 99.722965 2.47
15 Huay Phai Temple 13.512186 | 99.736760 2.65
16 | Arun Ratanasri Temple 13.520150 | 99.761665 291
17 Khao Kruad Temple 13.565040 | 99.745939 3.30
18 Huai Mhu Temple 13.532719 | 99.777257 3.93
19 Nong Gratum Temple 14.019579 | 99.853627 4.90
20 | Khao NguSuntitum Temple 13.562463 | 99.776560 4.91
21 Na Nong Temple 13.492158 | 99.762642 5.40
22 Phra Phutthachai Thum Ruesi Khao Negu Temple 13.574232 | 99.777310 5.85
Healthcare/Hospital
23 | Huai Phai Subdistrict Health Promoting Hospital 13.512060 | 99.724160 3.17
24 | Hin Kong Subdistrict Health Promoting Hospital 13.563987 | 99.735201 3.24
- Chedi Hak (Ban Huai Mhu) Subdistrict Health Promoting 13.533051 | 99.773624 355
Hospital
26 | Gor Plubpla Subdistrict Health Promoting Hospital 13.587828 | 99.759515 6.10
27 | Don TaKo Subdistrict Health Promoting Hospital 13.499619 | 99.795186 7.08
28 | Don Rae Subdistrict Health Promoting Hospital 13.471582 | 99.760324 7.40

2-14
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2.2 Alternative choice of the project

2.2.1 Alternative choice for location consideration of the project

The project aims to replace electricity generation capacity of the TECO power
plant and increase energy capacity of this area in the future. Presently, there area free
space in the area of the TECO power plant which is suit for developing new power
plant of the project. Current facilities of the TECO power plant could be used by the
new power plant economically such as raw water Reservoir, and electricity supply
cable. And, current technology has higher efficicency with more environmental friendly
than the older power plant. Furthermore, surrounding communities are living with the
TECO for long term which is familiar with the operation and easy for providing

operation perception.

222 Technical consideration

Hin Kong Power Plant project is thermal power plant using Single Shaft
Combined Cycle with natural gas as main fuel. Gross capacity of the power plant is
1,520 Megawatt, and Net capacity is 1,400 Megawatt. The electricity is supplied to the
EGAT network under electricity selling contract.

The project had compared advantages and disadvantages of thermal power
plant technology using Single Shaft Combined Cycle and Multi Shaft Combined Cycle

which were summarized by,

Advantage-Disadvantage

Detail Single Shaft Combined Cycle Multi Shaft
Combined Cycle

1. Plant Availability Higher plant availability due to | Dependency train
free train operation operation
2. Start-up and Shutdown High agility for start-up and Middle agility for
shutdown start-up and
shutdown
3.Part Load Operation High efficiency with good -

control for NO, emission

4. Lay Down Area - Using lower area
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(1) Plant Availability : Single Shaft Combined Cycle Power Plant (Single
Shaft) has higher readiness of electricity supplying than Multi Shaft Combined Cycle
Power Plant (Multi Shaft), because; the maintainance operation is separated for each
Train. While Multi Shaft Combined Cycle Power Plant requires full system shutdown
(Block) for maintainance especially for Steam Turbine Unit,

(2)  Start-up, Shutdown and Load Response : The Single Shaft Combined
Cycle Power Plant (Single Shaft) has higher operation agility than the Multi Shaft Power
Plant (Multi Shaft),

(3)  Part Load Operation of the Single Shaft Combined Cycle Power Plant
(Single Shaft) has higher efficiency with good control for NOx emission than the Multi
Shaft Combined Cycle Power Plant (Multi Shaft), and

(3)  Lay Down Area of the Multi Shaft Combined Cycle Power Plant (Multi Shaft)
only for Power Block requires less area than the Single Shaft Combined Cycle Power Plant
(Single Shaft).

2.3 Details of land utilization and plant layout of the project

Plant layout of the project is separated from area operation of the TECO power
plant, by which; the TECO power plant will uninstall any construction parts on the title
deed no. 6613. Those uninstallation constructions are storage buildings, and helicopter
platform (Figure 2.3-1). Uninstallation process will be finished before sending area to
the Hin Kong Power Plant except for underground facilities (water pipeline and
electricity cable). Uninstallation activity is under responsibility of the project which is
conducted only for area that obstructs construction, while those Raw water Reservoir
of the TECO power plant (located in the project area) will be expanded for maintaining

higher capacity.

Details of construction composition and land utilization of the project was
shown in Table 2.3-1 and Figure 2.3-2.
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Image from drone from September B.E.2562 (2019)

Figure 2.3-1 State of Storage Building and the Helipad

2.4 Machine, equipment, and manufacturing process

2.4.1 Machine and equipment

Main machine and equipment used by manufacturing process of the project
compose of gas turbine, electricity generator, steam turbine, condenser, and cooling
tower which are summarized by;

(1)  Gas Turbine Generator (GTG; capacity 535 Megawatt)

There are 2 units of GTG which is convert heat energy from natural gas
combustion to mechanical energy for driving propeller of electricity generator. The GTG Dry
Low NOx Combustion/Water Injection system to control NOx emission according to
national emission standard,

(2)  Steam Turbine Generator (STG; capacity 235 Megawatt)

There are 2 units of STG to receive high pressured steam from Heat

Recovery Steam Generators (HRSG) for driving propeller of electricity generator,
(3)  Heat Recovery Steam Generators (HRSG)
There are 2 units of HRSG to convert heat from natural gas to produce

steam before using for driving propeller of electricity generator,
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Table 2.3-1

Details on Benefit of the Project Area

Order Location Area Size Proportion
of Area
M? Rai | Ngan | Wah? | (Percentage)
1 Production Area : consist of Gas 24,754 15 1 88 8.19
Turbine Generater and Water
Turbine Generater buildings
2 Production Auxilitary Area: consist 41,904 26 0 76 13.87
of Pressure Control Station,
electricity station,Demineralized
Water Tank, and Cooling Tower
3 Diesel Oil Storage Area 10,882 6 3 20 3.60
4 Office Area 9,974 6 0 93 3.30
5 Water Treatment Area 11,460 7 0 65 3.80
6 Water Pond Area 52,999 33 0 49 17.55
7 Cooling water holding Area 14,301 8 3 75 4.73
8 Storm Water Pond Area 10,975 6 3 43 3.63
9 Green Area 15,646 9 3 11 5.18
10 | Road Area 34,126 21 1 31 11.30
11 Not used Area 75,052 46 3 63 24.85
Total 302,073 | 188 3 18 100.00
Open area: consist of water pond 78,275 ar I 67 2591
area, sewage pond and treatment
area, and rain water pond area.

Remark : Open space means those area without roof or structure with roof, by which the area
could be used as water pond, swimming pool, wastewater holding pond, waste
storage area, or parking area outside a building. The area includes small structure
with height less than 1.20 m. without roof according to the Ministry Regulation
Issued 55 (B.E. 2543(2000)) under the Building Control Act. B.E. 2522(1979)
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Figure 2.3-2 Project layout
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(4)  Condenser

There are 2 units of condenser to be used for steam condensation from
STG by heat exchanging between cooling water supplied from Cooling Tower in pipeline
system before sending condensation water back to the HRSG, and

(5) Cooling Water System

The project had designed the Cooling Water System using 2 units of
induced draft fan which are consist of 8 continuous cells to reduce temperature of
water from condenser. The Cooling Tower is sent to Cooling Tower Basin and reused
in the system. Excess cooling water is sent to Water Holding pond for maintaining
water quality in the system.

The cooling tower has to reduce water temperature by blowing counter
air flow to the high temperature water. Therefore, steam in the system is lost by this
process and water temperature is decreased as shown in Figure 2.4 .1 -1. Innitial
designing of this process has water capacity of 40,000 m®/h with inlet water
temperature around 43.3 °C, while outlet water temperature is around 34.3 °C.

System summary was shown in Table 2.4.1-1.

AIR OUTLET

FAN UNIT

DRIFT ELIMINATORS

HOT WATER
—
WATER DISTRIBUTION
NOZZLES
TuY, ATATAVAN SAVAVAY, TATAVLYA Waw
XOOOOPOOOHOOOOPX L— COOLING FILL
\VAY; TAVAVAVAY \VAVAVAY/ TAVAVAYAY \Vav;
AT, v
AIR SUCTION J L AIR SUCTION
= =
_____________________ e ‘_\ =
\- COLD WATER
COLD WATER BASIN

Figure 2.4.1-1 Working Principle of the Cooling Tower
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Table 2.4.1-1

Summary of initial designing for cooling tower system

Data

Unit

Designed Parameter

Type of cooling tower

Counter Flow Wet Type Cooling Tower

Amount of cooling water in the m>/h 40,000

system

Temperature of inlet water °C 43.3
Temperature of outlet water °C 34.3

Cooling Range °C 9

Wet bulb air temperature °C 28.8

Dry bulb air temperature °C 325

Pressure Mbar 1,010

Relative humidity % 76

Water vaporization amount ma/day 23,984 (@ design condition)
Water compensation amount m®/day 30,820 (@ design condition)
Discharging water m*/day 6,836 (@ design condition)

Remark : 1)

maintaining system efficiency

Providing data were obtained from initial designing of the system which is require further refinement for

2) Water compensation amount composes of make up water from primary water adjustment system which is around

30,507 cubic meter/day, and reused water around 313 cubic meter/day

Importance technical details were summarized as shown in Table 2.4.1-2. Heat

balance of the project for full operation (100% ) using natural gas as main fuel and

diesel oil as substitutional fuel were shown in Figure 2.4.1-2 to Figure 2.4.1-5.
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Table 2.4.1-2

Details on Shape and Technical Aspects of the Machine

Table 2.4.1-1 (cont)

Technical Information of the Machine

Details Unit Natural Gas Diesel Oil
1. Gas Turbine Generator
-Exhaust Gas Flow Ton/hr 2,850.0 2,980.0
-Exhaust Gas Temperature Deg.C 670.0 550.0

2. Heat Recovery Steam

Generator

-High Pressure

Steam Flow Ton/hr 451.0 313.7

Steam Temperature Deg.C 601.4 508.4

Steam Pressure Bar 160.8 104.9
-Intermediate Pressure

Steam Flow Ton/hr 492.6 388.4

Steam Temperature Deg.C 600.7 494.9

Steam Pressure Bar 34.5 253

-Low Pressure

Steam Flow Ton/hr 50.0 -
Steam Temperature Deg.C 3153 -
Steam Pressure Bar 6.6 -

3.Steam Turbine Generator

-High Pressure

Steam Flow Ton/hr 451.0 313.7

Steam Temperature Deg.C 600.0 507.0

Steam Pressure Bar 158.0 103.0
-Intermediate Pressure

Steam Flow Ton/hr 492.6 388.4

Steam Temperature Deg.C 600.0 494.2

Steam Pressure Bar 33.8 247
-Low Pressure

Steam Flow Ton/hr 50.0 -

Steam Temperature Deg.C 313.3 -

Steam Pressure Bar 6.2 -

4. Condenser
Temperature Deg.C 43.3 40.5
Pressure Bar absolute 0.0877 0.0760

Source : Hin Kong Co.,Ltd, B.E. 2563 (2020)
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2.4.2 Fuel

2.4.2.1 Main fuel (Natural Gas)
(1) Source and transportation system of natural gas

The project obtains natural gas from authorized company to supply
natural gas to the project by using 24 inches diameter pipeline from natural gas controlling
station (BYW12). The station is located in Moo 10, Kor Plab Pla subdistrict, Rachaburi
district, Rachaburi province. to gas metering station inside the project area.
Transportation pipeline is around 10.30 kilometers., by which; the pipeline system is
currently under environmental impact assessment studying. Detail of natural gas

pipeline system to the project was shown in Figure 2.4.2.1-1.

(2) Consumption rate and property
In case of full operation, the project requires natural gas around 200.78
million ft*>/day (calculated from natural gas specific heat around 1,024 BTU/cu.ft). Property

of natural gas used in this project was shown in Table 2.4.2.11-1.

Table 2.4.2.1-1

Characteristics of Natural Gas used in the Project

GAS COMPOSITION (MOLEZ)
s FUTURE WOBBE INDEX BAND (NOTE 2)
STREAM NO. 1
MIN, NOR. MAX,
€02 416 4.72 0.00
T 73.80 78.10 89.33
C2 1.64 2.73 8.53
C3 0.42 0.67 1.00
iC4 0.08 0.14 0.20
nC4 0.08 0.15 0.20
iCS 0.02 0.06 0.10
nCS 0.01 0.03 0.00
C6 0.02 0.04 0.00
c7 0.00 0.01 000
ca+ 0.00 0.00 0.00
N2 19.79 13.35 0.64
Total 100.00 100.00 100.00
HHV sat (Btu/scf) 780 856 1,078
SG 0.691 0.681 0.615
Wi - HHVdry/ sqit (S6) 955 1,055 1,400
* NATURAL GAS FROM BVWE£12 IS SOUR SERVICE.
Wi BAND : 955 — 1,400 Btu/scf

Remark: Minimum Median and Maximum refers to the minimum, median, and maximum of Wobble Index

Source : Hin Kong Co.,Ltd
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Figure 2.4.2.1-1 Natural Gas Pipeline System from Gas Metering Station to Project Site
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(3) Natural gas leakage control measure and safety measure

Natural gas leakage control in the power plant

1) Assigning inspection staffs to monitor natural gas pressure from
Control Room daily,

2) Providing Visual Inspection Staffs to randomly monitoring thickness
of the pipeline yearly, and maintaining the pipeline according to the standard of ASME
B 31.8 including maintenance of the natural gas pipeline system,

3) Providing natural gase pipeline boundary labelling,

4) Providing natural gas detector equipment,

5) Providing emergency center of the natural gas pipeline system with
emergency response plan, and

6) Installation Catholic Protection System to avoid pipeline corrosion

and testing the system yearly.

Inspection by the PTT (PLC)

To maintain safety operation of natural gas pipeline system, the project
will transfer authority of the pipeline system to the PTT Plc. after the pipeline system
installation finished. The PTT Plc. has safety measures including detection system and
isolation system according to both national and internation standards which is
controlled by automatic system at Chonburi Pipeline Center. The system is continuous
assessment system for controlling natural gas supplying in the pipeline, by which; gas
leakage could be detected autimatically ( On-line Report). Inspection staffs are
monitoring the system over 24 hours, the; the Chonburi Pipeline Center can shut down
the operation immediately by Block Valve Station. Furthermore, the project had designed
gas controlling station nearby gas pressure monitoring station of the pipeline, and there is
gas volume detection station inside the power plant area for shut down the operation for
various purposes such as maintenance, or emergency case. However, the project area is

under responsibility of pipeline installation center region 5 (Rachaburi).
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2.4.2.2 Substitutional fuel (diesel)

(1) Source and transportation system

Diesel fuel is supplied by domestic oil retailers and transported to the
project area by trucks. Diesel fuel is kept in substitution oil storage tanks inside the
project area. Theere are 2 cylindrical shape of substitution oil storage tanks with
capacity of 12,700 cubic meter/tank (for using by 3 days). Actual capacity per tank is
10,300 cubic meter or around 81.10% of tank volume. The tank is surrounded by concrete
barrier with capacity of 24,900 cubic meter (width 100 meter long 83 meter height 3
meter). In case of oil leak, the concrete barrier has the capacity to withstand all the
amount of oil leak (as shown in Figure 2.4.2.2-1). The measure follows the Ministry
Regulation Issued 2 (B.E.2535 (1992)) under the Factory Act. B.E. 2535 (1992) Section 2
Article 6 (7) which is mentioned that “ container of hazardous material with capacity
over 25,000 liters (such as flammable substance, chemicals, or hazardous liquid
affecting human, plants, anumals, properties, and environment) must be stable and
strong enough according to acceptable standards, by which; the container must be
recommended by authorized engineer or permitted person by the minister under the
royal gazette. Furthermore, the container must be surrounded by barrier which has
capacity to capture any leakage of those material. Except for the case that there are
more than 1 tank, the barrier must have capacity to capture material leakage
approximately for the largest tank volume. And, the operator has to prepare chemicals
or material for preventing and lessening the leakage severity in case of emergency,
properly.” And, the measure also follows the Ministry Regulation B.E. 2551 (2008)
about oil storage, and the Ministry Regulation about oil depot of the Ministry of Energy
which was promulgated in the Royal Gazette on 27" March B.E. 2556 (2013) under the
Fuel Oil Control Act. BEE. 254 2 (1999) (and revision). Therefore, the consultant had

reviewed oil storage capacity of the project to follow related laws by;

the Ministry Ragulation about fuel storage Project Operation
B.E. 2556 (2013)
Section 3 Article 23

(4) Tank or group of tanks should has barrier, | the project has 2 oil storage tanks with capacity of
wall or surrounding pit under the following | 12,700 cubic meter/tank. Actual storage capacity is

conditions; 10,300 cubic meter/tank which is surrounded by

(A) Barrier capacity must equal to or larger | bund wall with capacity of 24,900 cubic meter.
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the Ministry Ragulation about fuel storage
B.E. 2556 (2013)
Section 3 Article 23

Project Operation

than the volume of the largest tank, and
it should be stable and strong enough for

maintaining material leakage

(B) Height not over 3 meter by which
measurement is performed from the top
of the outside wall to eround. If the
topographic is inconvenient, wall height
should be larger than 3 meter, but it

should be permitted by the DOEB.

(width 100 meter long 83 meter height 3 meter)

(C) Group of flamable storage tanks should

be surrounded by barrier, wall or
surrounding pit. If tank diameter is more
than 45 meter heigh of barrier, wall or
surrounding pit should be around 0.45-3
meter, by which; barrier volume should
be around 10% of tank volume. If tank
diameter is less than 45 meter barrier,
wall  or pit not

surrounding may

necessary.

the project uses diesel oil as substitution fuel in
case of emergency by which diesel oil has flash
point temperature less than 52°C according to
the DOEB Promulgation about property and
which is  moderate

quality of diesel oil

flammable material. Furthermore, the tank
diameter is less than 45 meter and surrounded

by 3 meter height bund wall.

The project will install Oil Separator Pond to capture contaminated rain

precipitation in area with oil-leak risk to manage treated water so that the Grease and

Oil contamination are less than 5 milligrams/liter.

(2

Consumption rate and property

The project uses diesel oil as substitution fuel in case of emergency (no

natural gas supplied) with maximum flow rate of 4.62 million liters/day. The diesel fuel

is high speed diesel with sulfur content less than 0.005% by weight according to the
DOEB Promulgation about Property and Quality of Diesel Oil B.E. 2562 (2019) as shown

in Table 2.4.2.2-1. The diesel oil is used in case of emergency only.
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Table 2.4.2.2-1

Properties of Oil

Diesel Oil Characteristics
List Specification High-Low Rate Testing Method
Normal B 10 B 20
1 Specific Gravity at 15.6/15.6 °C Not lower than 0.81 0.81 0.81 ASTM D 1298
And Not higher 0.87 0.87 0.87
than
2 Cetane Number or Not lower than 50 50 50 ASTM D 613
Calculated Cetane Index Not lower than ASTM D 976
3 Viscosity cSt ASTM D 445
3.1 at 40 °C Not lower than 1.8 1.8 1.8
And Not higher 4.1 4.1 4.1
than
3.2 at 50 °C Not higher than - - -
a4 Pour Point °C Not higher than 10 10 10 ASTM D 97
5 Sulphur % wt Not higher than 0.005 0.005 0.005 ASTM D 2622
6 Copper Strip Corrosion Not higher than Number 1| Number 1 | Number 1 ASTM D 130
7 Oxidation Stability g/m’ Not higher than 25 25 25 ASTM D 2274
Hr. Not lower than 35 35 35 EN 15751
8 cabon Rediment on 10% distillation residue % Wt. 0.30 0.30 0.30 ASTM D 4530
Not higher than
9 Water and Sediment % vol Not higher than - - - ASTM D 2709
10 water mg/kg Not higher than 300 200 300 EN ISO 12937
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Table 2.4.2.2-1 (continue)
Diesel Oil Characteristics
List Specification High-Low Rate Testing Method
Normal B 10 B 20
11 Total contamination mg/kg Not higher than 24 24 24 EN 12662
12 Ash % wt Not higher than 0.01 0.01 0.01 ASTM D 482
13 Flash Point °C Not lower than 52 52 52 ASTM D 93
14 Distillation temperature from the distillable °C Not higher than 357 ASTM D 86
(90% Recovered
15 Polycyclic Aromatic Hydrocarbons %wt.
16 Colour
14.1 Hue Yellow Purple Red
14.2 Intensity Not lower than - Equal to Equal to ASTM D 1500 or
and Standard | Standard- ASTMD 2392
Not higher than 4.0 4.0
17 Methyl ester of fatty acids % vol. Not lower than 6.6 9
and 7 10 v EN 14078
20
Not higher than
18 Lubricity, Water Scar pm Not higher than 460 CEC F-06-96
19 (Additives, if Any) In accordance to the approval of Director General of
DOEB
Source : Announce to DOEB on diesel properties and quality on 14 May B.E.2562 (2019)
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(3) Diesel oil leakage control measure and safety measure
1) Oil pipeline leakage control

- Installing Cathodic Protection System to avoid pipeline corrosion
and monitoring yearly,

- Providing sings/ labels showing project’s boundary, oil supply
stations with cautions, telephone number, and address. This is to avoid any activities
that might affect oil supply system and allow for accident witnesses to inform the
responsible party.

- Inspect around the station, oil tank, and pipeline monthly. In case

of oil using, inspection is performed daily.

2) Oil leakage control during transportation and storage
- In case of leakage, the operation unit of the project will action by
pumping oil to retention tank, immediately, and
- Tank storage area is surrounded by Bund Wall which has capacity

to receive oil leakage from the largest tank.

2.5 Chemicals

Chemicals and additives used by the project are those slags prevention in
pipeline, boiler, and cooling tower. The chemicals are not toxic substance as
mentioned in Appendix 2-3 which are;

(1)  Steam production system composes of Oxygen Scavenger (2 5 % ),
Agueous Ammonia (25%), and Trisodium Phosphate (25%),

(2)  Cooling system composes of Corrosion Inhibitor, Scale Inhibitor, Sodium
Hypochlorite (NaOCl 10%), and Sulfuric Acid (H,SOq4; 98%), and

(3)  Water quality treatment system composes of Sodium Hypochlorite (NaOC|,
10%), Poly Aluminium Chloride (PAC;10%), Polymer, Sodium Hydroxide (NaOH), Hydrochloric
acid (HC), Sodium bisulfite, Antiscalant, Biocide, and Citric Acid.

Detail of consumption volume, source, transportation, storage, and utilization
of each chemicals were shown in Table 2.5-1. Those chemicals are transported to the
project area using trucks. Then, those chemicals are kept in chemicals storage building at the
water adjustment system area (location no. 44 in Figure 2.3-1). Chemicals are classified and
kept by their properties for maintaining safety for those flammable material. Chemicals
storage follows the Department of Industrial Works Promulgation about Manual for
Chemicals and Hazardous Material Storage B.E. 2550 (2007) by which storage building floor
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must strong enough to support chemicals weight (as shown in Figure 2.5-1). Construction
material should innert to chemical reaction and corrosion. Floor should not absorb chemical
nor slippery, by which; the floor must be easy to clean and capture all chemical leakage or
washing water. The building floor must be made by concrete to avoid chemical leakage, by

which it should be surrounded by Bund wall to avoid chemical dispersion to ground.

Details and layout of chemical storage building are in accordance to the
announcement and regulations from Department of Industrial Works on how to store
chemicals and dangerous objects B.E.2550 (2007). The regulations for doors and

emergency exit of the building with chemicals and dangerous objects are as followed:

(1)  There must be at least 2 doors including emergency exit door at the
opposite end.

(2)  The door for transporting goods must be safe for the workers and
employees to safely pass through without any interference or obstacles
and have clear signs/symbols.

(3)  The emergency exit door must be easy to open from the inside and
have a minimum width of 1.1 meters. In addition, it cannot be locked,
lead to death end, or be a sliding door.

(4) Areas close to the emergency exit door must have clear sign of
appropriate size that can be seen even in the dark and no obstacles
and interference blocking the path.

(5)  There must be at least 2 emergency exit door in 2 opposing direction. In
case of a big building, there must be emergency exits every 35 meters.

(6)  Fireproof door must have the same efficiency as the fireproof wall that it is a
part of.

(7)  Fireproof door must be a part of a fireproof wall that act as a partition
for 2 rooms which can be close automatically in case the emergency
siren rings.

(8)  Entry/exit door, door for transporting goods, and fireproof door (that is a
sliding door) must have safety equipments in case that the door

collapse out of the frame.

There will be clear division of storage area between chemicals. The division
will be sort in 3 parts with concrete wall separating them: oxidizing substances type

5.1 (oxidizing substance), toxic substances type 6.1 (flammable/non-flammable objects
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with toxic characteristics), and corrosive substances type.8 (flammable/non-flammable
with corrosive characteristics). This correspond with informations and regulations
regarding storing chemicals and dangerous objects by the Department of Industrial
Work B.E. 2550 (2007) which states that oxidizing substance type 5.1 must be stored
with Separate Storage method and toxic substance type 6.1 and corrosive substance
type 8, in case of being stored in the same area, must be separated from other
substances with a fireproof wall that can withstand at least 90 minutes of fire. In
addition, this project also has 2 fire extinguishers type ABC installed at the area of the

chemical storage building’s entry/exit.

Measures for chemical storage are;

1) Using closed storage system with high roof for maintain ventilation, the
building must has convenient entrance and the storage area must has Concrete
Curbing to avoid chemical leakage. Those chemicals must be kept in their usage area
such as demineralized water area. The storage area must have Floor Drain in the
Concrete Curbing to capture chemicals or waste water from washing equipments,

2) Using closed transportation system by using pipeline to avoid chemical
leakage, and subcontractors must follow safety measures strictly,

3) Labelling warning sign for chemical storage area according to the MSDS,

4) Preparing preventive maintenance plan for chemical equipment routinely,

5) Preparing emergency response plan for chemical leakage, and practicing
the plan yearly,

6) Following the work instruction according to the MSDS strictly such as using Air
Mask and Breathing Apparatus,

7) Providing PPE to operation staffs such as Safety Shower and Eyewasher,
mask, gloves for chemical transportation,

8) Preparing chemical leakage washing material properly and adequately for
using in emergency case,

9 ) Training operation staffs about safety operation with chemicals before
working, and

10) Prepare plans to monitor atmospheric chimical concentration once a year in
each area with chemical usages and storages by comparing with standards under the
Ministry of Interior Promulgation about Environmental safety Operation (for Chemicals) on
30" May BE. 2 55 6 (2013) , and recommendation of the American Conference of

Governmental Industrial Hygienists (ACGIH)

2-37 Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report)

Hin Kong Power Company Limited

Table 2.5-1

Main Chemicals Used

Main Amount | Amount of
Type State components Origin Amount Used Transportation System Stored | transportation| Storage Container Uses
(Ton/Year)  per year
Steam System
Oxygen Scavenger, 25% liquid CHgNLO Bougth from 15 m’/year Transported through 15 12 PE Chemical tank / concrete dyke Get rid of oxygen in
domestic chemical tank circulating steam
distributor system
Aqueous Ammonia, 25% liquid NH; Bougth from 90 m>/year Transported through 90 12 PE Chemical tank / concrete dyke Control acid-base in
domestic chemical tank circulating steam
distributor system
Trisodium Phosphate, 25% liquid NasPO, Bougth from 20 m’/year Transported through 20 12 PE Chemical tank / concrete dyke Get rid of
domestic chemical packaging bag dregs/scale/slag in
distributor circulating steam
system
Cooling Water System
Corrosion Inhibitor liquid ZnCl, Bougth from 15 m>/year Transported through 15 12 PE Chemical tank / concrete dyke Control Corrosion in
domestic chemical tank cooling water system
distributor
Scale Inhibitor liquid NaOH Bougth from 25 m’/year Transported through 25 12 PE Chemical tank / concrete dyke Control formation of
domestic chemical tank dregs/scale/slag in
distributor cooling water system
Sodium Hypochlorite ; NaOCl 10% liquid NaOCl Bougth from 440 m>/year Transported through 440 12 HDPE Chemical tank / concrete dyke Control microbes in
domestic chemical-transport truck cooling water system
distributor
Sulfuric Acid ; H,SO, 98% liquid H,SO, Bougth from 150 m>/year Transported through 150 12 Carbon Steel Chemical tank/ concrete dyke | Control acid-base in
domestic chemical-transport truck cooling water system
distributor
Water Treatment System
Sodium Hypochlorite ; NaOCl 10% liquid NaOCl Bougth from 1000 m’/year Transported through 1,000 12 HDPE Chemical tank / concrete dyke Control microbes in
domestic chemical-transport truck water treatment system
distributor
Poly Aluminium Chloride (PAC), 10% | liquid Poly  Aluminium | Bougth from 482 Ton/year Transported through 74 12 FRP Chemical tank / concrete dyke For silt and
Chloride domestic chemical packaging bag precipitation in water
distributor treatment system
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domestic

distributor

chemical tank

Main Amount | Amount of
Type State components Origin Amount Used Transportation System Stored | transportation Storage Container Uses
(Ton/Year)  per year
Polymer solid 2-Propenamide, Bougth from 13.5 Ton/year Transported through 6 12 FRP Chemical tank / concrete dyke For silt and
homopolymer, domestic chemical packaging bag precipitation in water
hydrolyzed, distributor treatment system
sodium salts
Sodium Hydroxide ; NaOH liquid NaOH Bougth from 300 m’/year Transported through 210 12 PE Chemical tank / concrete dyke For recovery of
domestic chemical-transport truck demineralized water
distributor production system and
treat waste water
Hydrochloric acid ; HCl liquid HCL Bougth from 20 m*/year Transported through 20 12 FRP Chemical tank / concrete dyke For recovery of
domestic chemical-transport truck demineralized water
distributor plant and treat waste
water
Sodium bisulfite solid NaHSO, Bougth from 0.6 Ton/year Transported through 0.6 6 FRP Chemical tank / concrete dyke Control free chlorine in
domestic chemical packaging bag demineralized water
distributor plant and treat waste
water
Antiscalant liquid CoHi3N3NayOs5Pg - | Bougth from 0.5 m>/year Transported through 0.5 6 FRP Chemical tank / concrete dyke Prevent the formation
Diethylenetriamine | domestic chemical tank of dregs/scale/slag in
penta methylene | distributor demineralized water
phosphonic acid plant
(10%-30% Wt
Biocide liquid NaOH Bougth from 1.131 m>/year Transported through 1.131 6 FRP Chemical tank / concrete dyke Control microbes in
domestic chemical tank demineralized water
distributor plant
Citric Acid liquid Bougth from 0.12 m>/year Transported through 0.12 6 FRP Chemical tank / concrete dyke Control microbes in

demineralized water

plant

2-39

Consultant of Technology Company Limited




Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

‘ |72 4 Ld. LY .[V /1[ - %/ T
%"fl”"s’f Fire extineuisher Fire extineuisher ¥ i 7 ‘4—‘
Emergency exit Hallway Emergency exit
'~ Warning light I i)
) é é Warning light
| 7 7
/ /
3 > HEYE WASH/ SHOWER 5 < 2
e 7 7
i ;. Q Harmful chemical g Corrosive &
A D Oxidized substance 7 7| a7
5? 'ﬁ substance
type 5.1 é type 6.1 é
7 /)
7 [ e 7 Y —
g ] ]
A M. K N
|
A (%]
1 Discharge onto emergency storage pond
ROOF PLAN OF CHEMICAL STORAGE SHELTER
PLAN OF CHEMICAL STORAGE SHELTER
| I
e ///////f////////r/‘//////////// oA,
/
. |
[ ]
v |
g i
L 1L IR | . . . LLIL ‘
| | [—————————|
‘ = |
| — !
‘ Ventilation fan ‘ Ventilation fan
I I
| I
- o | .
| | ) FAME AT 5 E
Po ‘ o : i 7_[:”_77 SLOPF 7_77_7_\
Y mmm TR 7 L 7 R L
COMCRETE B_0CK Wall — | CONCRETE BLOCK WALL CONCRZTE BLOC4 WAL _Tom7 )
STORK WATLR DI
SIDE VIEW 1 BACK VIEW 2 FRONT VIEW 3
NOTES :
1. ALL DIMENSIONS ARE IN MILLIMETER, EXCEPT OTHERWISE SHOWN
Gusiomer ) i P
V3PV Funaanines 910m
H H r= HIN KONG POWER COMPANY LIMITED
Rev [v w0 Modtications Status | Drem | Checked | approved | Valdeted Pt External Re‘erance Corfigentia ity | evel
HIN KONG POWER IPP 1400MW | THERMAL ENERGY | |CONCEPTUAL DESIGN |
[ ‘go'g..os.zs‘ PREMINARY | KR | NKW | SwWiL ‘ SWP
I Subect
mAc EBEL 1 |2020-03-17 PREMINARY KR NKWY swL swp - Hopltes UG I g fibSheel _ S0
— : | NTS | (A3
eNGIe
CHEMICAL STORAGE BUILDING (TYPICAL) oo e S e
TRACTEBEL ENGINEERING LTD. ‘ ‘ ‘ ‘ ‘ ‘
Unit 1203-05, 19t Fl. Two Pacific Place
122 Sushumwit Road, Kwaeng Klanginey Knet Klangloay
Bengkok 10110 - THAILAND Proiect Code Ty Running humber Sheel Hev,
\ \ | | | P.013701 [ oo |[TECOMEQODT || 171

Figure 2.5-1 Chemical Storage building

blueprint

2-40

Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

2.6 Product of the project

Project development is under the regulation for electricity buying from
Indepedence Power Producer (IPP) of the Ministry of Energy. The project has installed
capacity of 1,540 MW, and gross capacity of 1,520 Megawatt ; MW. Selling capacity to
the EGAT under electricity selling contract is 1,400 MW, while; those excess capacity
will be used by the project.

Power generation pattern of the project consists of Full Load, and Minimum

Generation Load as shown in Table 2.6-1.

Table 2.6-1

The Project’s Electrical Production Capacity

In case of usages
(performance)

Gross Output : MW | Auxiliary Load : MW| Net Output:MW

1. Full Load (Natural Gas)
- HRSG Stack Unit 1 760 60 700
- HRSG Stack Unit 2 760 60 700

2. Full Load (in case of

emergency)
(Diesel)
- HRSG Stack Unit 1 527 42 485
- HRSG Stack Unit 2 527 42 485

3. Minimum Generation Load
(Natural Gas)

- HRSG Stack Unit 1 456 36 420

- HRSG Stack Unit 2 456 35 420

4. Minimum Generation Load

(Diesel)
- HRSG Stack Unit 1 456 36 420
- HRSG Stack Unit 2 456 36 420

2-41 Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

2.7 Electricity supplying system and generation process controlling system

(1) Electricity supplying system
The project will supply electricity to the EGAT by installing supply grid
with capacity of 230 kV inside the EGAT area.

(2) Generation process controlling system

Base Load Plants are those power plants which are operating
continuously over 24 hours/day, by which the power plants require time for start up
the operation. This type power plants use low cost per unit and stable supplying fuel.
The fuels such as coal, nuclear, and natural gas (hydro power or fuel oil in some
countries) are easy to find and are sustainably produced. The fuel usually combined
together to operate the power plants. Therefore, the Hin Kong Power Plant project is
classified as a base load plant as mentioned above. The power plant is operated
continuously which is under controlled by the EGAT, and it has lower start up

frequency than those Small Power Producer (SPP).

The start up operation of the combined thermal power plant is started by an
operation of the Gas Turbine under high-speed driving force from electricity motor,
then; Air Compressor blows ambient air under high pressure to an Air Filter House for
feeding to Combustion Chamber. Next, fuel is supplied and mixed with high pressure
air to an ignitor system for combustion. Heat generated from the combustion chamber
is driving the gas turbine continuously and the electricity motor stop its operation.
Later, more fuel is supplied for maintaining Full Speed No Load. And, the end of the
Gas Turbine is connected with an Electricity Generator for making electricity current
continuously which is sending to a Transformer before feeding to a Switchyard and

connecting to electricity grid system of the EGAT.

Start up procedure from gas turbine system activation to combustion takes
up around 10 minutes. After combustion takes place, the gas turbine will spin at the
fastest speed and connect to transport system of Electrical Generating Authority of
Thailand takes up another 10 minutes. The connection between the two will produce
5 Megawatt of electricity at first. Then, an operation is increasing to full load operation
to support electricity selling contract at 700 MW/unit which is using 15-30 minutes for

maintaining an operation.
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The start up period of the project needs maximum loading around 24 MW, by
which; the project uses electricity from the EGAT. Then, electricity is supplied by the

project after normal operation.

Shut down

In case of emergency (when the system is not function nor under system
maintenance), the project requires electricity around 1.5 MW which is supplied by the
EGAT. There are 2 units of Gas Turbine, by which; the shut down operation will be
performed for only 1 unit for each time. Shut down operation will drcreases electricity
production from the Full Load to Full Speed No load which is using around 10
minutes. Then, the system is unconnected with the electricity grid of the EGAT before
turning off gas supplying valve to stop an ignition in the chamber. Then, gas turbine
speed is reducing to 120 rpm which is called Cool Down. The Shut Down is performed

yearly and it will be informed to the EGAT before operation.

2.8 Infrastructure system and facilities

2.8.1 Consumption water

(1) Construction period
Water consumption during construction period is classified to 2 types

which are worker consumption, and construction activities as described below;

1) Worker consumption: During construction, the maximum workers
will be around 3,000 persons, by which; those workers are traveling to the
construction site without living in the area. Water consumption will be around 300
cubic meter/day (calculated from water consumption rate of 100 Liters/person/day x
3,00 0 persons). Those consumption water will be supplied by subcontractors

sufficiently, by which; drinking water will be supplied from local markets, and

2) Construction activities: water consumption is used for equipment
washing, and concrete mixing which is consumed at low quantity, because; the project is
mainly use mixed concrete. Water consumption will be around 50 cubic meter/day which is

supplied by the same sources as those for worker consumption.
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(2) Operation period

The project will use water from the Mae Klong River which is the current
water source for the TECO power plant. The pumping station of the project is located at
the bank of the Mae Klong River in Ban Lumdin, Lumdin subdistrict which is far from the
project in east direction around 13 kilometers. Water is pumped to the raw water pond
before using. Water consumption in the operation period is planned to use by recycle
policy, by which; wastewater from Laboratory is sent to the pre-treatment system. While
water from Boiler Blowdown is reused in the cooling system, and treated wastewater

is used for plantation or washing activity in the project.

Comparison for using water from CT Blowdown to reuse requires additional
budget for improving water treatement system. Because, water from CT Blowdown has
higher TDS than raw water from the Mae Klong River. Therefore, the water treatment
system for CT Blowndown could not use the same equipment as those normal water
treatment system. An additional system investment for CT Blowndown are those
Clarifier, Micro Filter, and Reverse Osmosis (RO Units) which has higher operation cost
(chemicals, wages, filters, and energy). Total budget is around 14 Baht/1 cubic meter

water. And, system installation cost is around 68.4 million Baht.

In case of water discharging from CT Blowdown to the Mae Klong River, water
treatment operating cost is around 2 Baht/1 cubic meter water. The cost composes of
Clarifier Operation, by which; water discharging from CT Blowdown to the Mae Klong River
requires pipeline installation using 12” diameter of HDPE pipe from the power plant to the
Mae Klong River over a distance of 13 kilometers. Pipeline installation cost is around 43.7
million Baht (equipment cost, land preparation cost, and installation cost). Therefore,
water discharging from CT Blowdown to the Mae Klong River is possible as considered by

the economic of scale. Details was shown in Table 2.8-1
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Table 2.8-1

Comparison between discharge all of CT Blowdown onto the Mae Klong River and

the resues of CT Blowdown in water treatment

Water treatment system Water treatment system
(Using raw water as consumption water) (Using water from CT Blowdown)
Fully discharging to the Mae Klong River reuse water from CT Blowdown
Cost (Baht / Cost (Baht /
Technology Technology
cubic meter) cubic meter)
Clarifier 2.0 Clarifier 2.0
Micro Filter 5.0
Reverse Osmosis 7.0
Total 2.0 Total 14.0
Budget Million Baht Budget Million Baht
12”7 diameter HDPE Pipe 437 Water treatment system 68.4
over 13 km. (maintaining 6,836 cubic
meter/day)

1) Water source
The project will use water from the Mae Klong River which is the
current water source for the TECO power plant. The pumping station of the project is
located at the bank of the Mae Klong River in Ban Lumdin, Ban Lumdin subdistrict which

is far from the project in east direction around 13 kilometers. (Figure 2.8.1-1).

2) Raw water pipeline of the project

According to the current pipeline system of the TECO power plant is
very old, the project had considered to install a new pipeline system along the irrigation
canal. By which, the new pipeline system has 24” diameter for supplying water pipe,
and 12”7 diameter for discharging water pipe. Pipeline installation is classified to 2 types
which are;

- On-ground installation over pipe bridge by using carbon steel pipe
for a distance of 70 meter,

- Underground installation using high density polyethylene pipe

(HDPE) over a distance of 13.8 kilometers. (including the project area).
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Raw water and discharging pipeline installation will be performed at the
depth around 1.5-5 meter from ground level. The project will use 2 technics for pipeline
installation which are soil removal and Horizontal Directional Drilling (HDD), by which;
installation method is depend on operation area and traffic/environmental conditions.
Existing pipeline of TECO Power Plant must be uninstalled before installation new
pipeline. The installation will be conducted for 50 Cubic meter /day using 2 operation
units operating at the same time along with pipeline installation (details were described
Appendix 2-4).

There is 20 inches diameter pipe submerged to the Mae Klong River,
while; 24 inches diameter outlet pipe will be connected to a pumping station at the
level of -0.70 m.msl. Pipe length connected to the Mae Klong River is around 30 meter
(width of the Mae Klong River at the pumping station is around 165 meter). The discharging
point is the same location as the water intake location, by which; 12 inches diameter
discharging pipe will be used at the the level around +0.50 m.msl. Pipe length in the Mae
Klong River is around 10 meter Distance between the raw water pipe and discharging pipe

is around 1.7 meter (as shown in Figure 2.8.1-2).

The project had acquired permission from related organization for

pipeline installation already (permission documents were shown in Appendix 2-5).
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Figure 2.8.1-1 Pipeline from water intake location to project site
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Water consumption from the Mae Klong Riverthe project was assessed from
water supply potential of the Mae Klong River to the Hin Kong Power Plant project. The
study area covers the Mae Klong River since the downstream of the Mae Klong River Dam
to the Gulf of Thailand. The study assessed water amount of the Mae Klong River for
maintaining various activities, water mass balance, consumption sufficiency, and sea water
dispersion to the Mae Klong River (details were described in the Chapter 5) which are

summarized by;

(@) Assessment of the lowest water level in the Mae Klong River
Water level assessment in the Mae Klong River was limited from the
downstream of the Mae Klong River Dam to the Gulf of Thailand. Section view pictures
of the river in each area were used as input for modelling using MIKE11 which was
developed by the Danish Hydraulic Institute (DHI) of Denmark. The studying performed by
using the lowest water level after used by current activities (except for maintaining

ecological system) to forecast water consumption in the future,

a) Current situation
The lowest water quantity after used by current activities (except
for maintaining ecological system) was 91.60 million cubic meter/month (35.34 cubic
meter/sec). The lowest water level since the downstream of the Mae Klong River Dam
to the Gulf of Thailand was shown in Figure 2.8.1-3. By which; the water intake location

of the power plant had the lowest water level around -0.80 m.msl.,

b) Forecasting water level after operation (excluding Side flow)
Water quantity for the future case after the power plant operation
(excluding Side flow) will be around 62.70 million cubic meter./month (or 24.19 cubic
meter/sec) which was assessed by remaining water after used by various activities
(except for maintaining ecological system). Assessment results were shown in Figure
2.8.1-4. By which; the water intake location of the power plant had the lowest water

level around -0.85 m.msl.

Water level studying from the Mae Klong River at the water intake
location after project operation revealed that the lowest water level was -0.85 m.msl.

which was lower than the level of raw water pipe of the project,
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Pipeline installation of the project in the Mae Klong River had to acquire
permission from the Marine Department who has responsibility to maintain facilities in
canals, receivers, lakes, and shoreline. The consideration criterion is mainly focus on
marine transportation and environment. Currently, marine transportation in the Mae
Klong River at the water intake location is low, by which; majority boats are those small

boats of local peoples which have 8 ft length and depth of 2.6 ft.

Therefore, raw water pipeline installation of the project at water level of
-0.70 m.msl. and distance of 30 m from the river bank, and discharging pipeline
installation at water level of +0.50 m.msl. and distance of 10 m (river width at the water
intake location is 165 meter) will not affecting marine transport safety in the Mae Klong
River. And, water level assessment after project operation at -0.85 m.msl. will not affect
water consumption of other activities. However, the project will not use raw water from

the Mae Klong River, if water level is lower than -0.70 m.msLl.

Nevetheless, water consumption from the Mae Klong River by the project
will be performed under related laws or conditions strictly for maintaining confident of
local peoples. The project will use raw water at the quantity under permission level
without affecting water consumption of local peoples. By which; the project will record
daily water consumption and report monthly water consumption for monitoring by

related organizations.

(b) Water mass balance

Water mass balance studying was conducted for 1) current water
consumption, 2) future water consumption without project operation, and 3) future water
consumption including project operation. Studying results revealed that annually water
amount of the Mae Klong River from downstream of the dam to the Gulf of Thailand was
around 7,004 million cubic meter/year. Current water consumption without the hinkong
power plant development indicated that water flow for maintaining ecological system
during the drought year was lower than the threshold of the Royal Irrigation Department.
However, water supply is still sufficience for other activities. In the future after project
development, water consumption by the project from the Mae Klong River will be around
11.54 million cubic meter /year (0.16% of annual average water supply). Then, water
consumption by the project tends to reduce water flow for maintaining ecological system

which is mainly used for preventing sea water around 0.02% - 3.54% of annual average.
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The decreasing amount of water will not affect water consumption for agricultural,

livestocks, consumption, tourism, and industrial purposes.

It was predicted that, water supply for maintaining ecological system in the Mae
Klong River will be decreased, however; salinity of the Mae Klong river will not exceeding
water quality standard for agricultural purpose. Therefore, hinkong power plant
development will not affect water consumption for agricultural, livestocks, consumption,

tourism, and industrial purposes. In the Mae Klong River Basin.

The project had attended a meeting with the Mae Klong River Basin Committee
for the meeting no. 3/2562 on 6™ December, B.E. 2562(2019). The committee had
submitted meeting report on 21 January B.E. (detail was shown in Appendix 2-6).
The meeting secretary had offered a request for using water from the Mae Klong River
to the committee, but the committee had informed that the Water Resources Act. B.E.
2561 (2018) will be actived within 2 years. Therefore, the permission should be
considered after the related laws have promulgated, and the request should be

resubmitted.

Furthermore, water pumping from the Mae Klong River to the project should
follow related laws. Then, any operation should be performed under those Ministry

Ragulations, Department Promulgations, and related laws which are promulgated later on.
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3) Pumping station

The pumping station of the project still using current pumping house of
the TECO power plant. By which, the project will change raw water pipeline, and install 3
new pumps (pumping capacity is 11,000 liter/min for each unit). Pumping system will be
conducted by sending water to the pumping station before sending to Raw water pond of
the project. An operation will be performed daily by using suction pipe at the level above
water bottom around -0.7 m.msl. The project will install 6 mm. filtering screen at the intake
of the pumping station to avoid impact to aquatic animals. Air Back Wash is also used to
remove residues by making bubbles at the screen to reduce risk of aquatic animal suction

to the system. For permit documentation to Marine Department as shown in appendix 2-7

4) Raw water Reservoir of the project
The project will pump water from the Mae Klong River to the Raw water
pond inside the project area. The pond will be modified from the current pond to has
capacity around 92,838 cubic meter which could be used during power plant operation by 3

days. Details of the Raw water Reservoir of the project were shown in Figure 2.8.1-3.

Land preparation should be performed under engineering safety without
any impacts to lives, and properties according to the Operation Standard Manual for Soil
Removal and Backfilling of the Department of Public Works and Town & Country Planning,
Ministry of Interior B.E.2552(2009) which is refers to the Soil Removal and Back-filling Act.
B.E.2 5 4 3 (2000), and the Ministry Ragulation about Measures for Soil or Construction
Collapsing Prevention in Land Preparation B.E.2548 (2005).

Soil removal of the project will be performed for expanding current raw
water reservoir of the power plant as shown in Figure 2.8.1-4. Soil removal activity includes
transporting dug up soil onto outside of the area or leaving the soil for the project to

dispose.
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Figure 2.8.1-5 Details Regarding Raw Water Pond
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Figure 2.8.1-6 Indicate Boundary for further expansion of the Raw Water Pond for

the Power Plant

5) Consumption water
The project requires water for 2 cases which are around 30,946 cubic
meter/day when using natural gas as fuel, and around 23,166 cubic meter/day when
using diesel as fuel (water mass balance of the project was shown in Figure 2.8.1-5 to
Figure 2.8.1-8).

Details of water consumption in each activity was shown in Table

2.8.1-1 which were summarized by;
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Table 2.8.1-1

Peak Wate Usage during operation Period

Order Type of Water Amount of Water Use (m? per day)
Natural Gas as fuel Diesel as fuel
Raw Water from Mae Klong River (stored in Raw Water Pond) 30,946 23,166
1 Water used for watering plant and cleaning roads 30 30
2 Water used for daily uses and drinking (Potable Water) 30 30
3 Back-up water for the evaporated water from the cooling tower (Cooling Water make-up) 30,627 22,011
4 Sludge from the Water Treatment System (Sludge Cake) 51 39
5 Demineralized Water (Demin Water Storage Tank) for uses such as 208 1,056
- Laboratory water 5 5
- Water in water testing system (Sampling Rack & Chemical Dosing Area) 35 35
- Circulating water in Steam Bottoming System(Steam Bottoming System Cycle Leak) 29 29
- Circulating water in cooling water system (Closed Cooling water Cycle Leak) 7 7
- Misellaneous Drain 50 50
- HRSG blow down 82 66
- GT water Injection 0 2,600

Remark : * Amount of water from the Basic Water Treatment system is greater than the raw water coming into the system. This is because the Basic Water

Treatment system (Water Treatment Plant) treats and then reuses about 2,875 m® of water.
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Figure 2.8.1-7 Chart showing water balance in case of using natural gas as fuel for running 100% Full Load
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Case No.: 1GMIN-T32.5 Thailand / New Project 1 on 1 x 2 Block Prelimi
4 - relimina
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Figure 2.8.1-8 Chart showing water balance in case of using natural gas as fuel for Minimum Load
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Case No.: 10MCR-T32.5 Thailand / New Project 1 on 1 x 2 Block Preliminary
Fuel : Fuel Oil
Ambient Conditions : 32.5 deg.C, 1010 mbar, 76% RH Water Balance Diagram
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Unit : t/day (per 2 units) Removal by a authorized company
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Figure 2.8.1-9 Chart showing water balance in case of using diesel oil as fuel for running 100% Full Load
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Case No.: 10MIN-T32.5 Thailand / New Project 1 on 1 x 2 Block Preliminary
Fuel : Fuel Oil
Ambient Conditions : 32.5 deg.C, 1010 mbar, 76% RH Water Balance Diagram
Plant Load : MIN Removal by a authorized company
Unit : t/day (per 2 units)
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Figure 2.8.1-10 Chart showing water balance in case of using diesel oil as fuel for running Minimum Load
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2.8.2 Water quality treatment system

Water quality treatment system of the project is classified to 2 systems which
are Water Pre-treatment, and Water Quality Treatment used by Demineralization Plant
for the manufacturing process of the power plant. Details of water quality treatment
system was shown in Figure 2 .8.2-1 (calculation details for water treatment system of the

project was shown in Appendix 2-8). Summary of the system are,

(1) Water Pre-treatment

Raw water pumped from the Mae Klong River will be filtered by sand
filtration before sending to the Raw water pond of the project. Then, filtered water is sent
to Water Pre-treatment System which are;

- Clarifier; the process for removing suspended particulate (sand, soil,
bacteria, and colloids) by using Coagulation, Flocculation, and Sedimentation. Large
particle has potential to precipitate by itself, while fine particle requires chemicals for
sedimentation such as PAC, and Polymer. Equipment in the system composes of 1,300
cubic meter Clarifier Tank (total sedimentation rate around 1,308 cubic meter/hr). Clear
water on the top will be senty to cooling tower under quality adjustment using
Multimedia Filter (MMF). Sludge at the bottom part of the tank around 51 tonne/day will
be sent to Filter Press for water removal before elimination by authorized organizations,

- Multimedia Filtration (MMF) ; water obtained from sedimentation
process will be sent to a unit of Multimedia Filter (MMF) with capacity of 14.625 cubic
meter/hr. Water from this process (MMFX will be used by 2 parts which are
demineralization water system, and fire prevention storage system. Treated water is kept
in 3,191 cubic meter Service/Fire water Storage Tank, and 30 cubic meter water

consumption tank,

(2) Water quality treatment system for Demineralization Plant

Water quality treatment system composes of Reverse Osmosis (RO), and
Electro De-lonization (EDI). The system using RO Membrane, and lon Exchange without
Mixed Bed Exchanger (MBE). The EDI does not require chemicals for resin regenerating as
the MBE system. Therefore, the system can work continuously without operation
shutdown for cleaning filtrate. System capacity of RO is 9.7 cubic meter/hr for feeding to
EDI by 8.7 cubic meter/hr. Purified water from EDI will be kept in 2 units of 3,000 cubic
meter Demin Water Storage Tank. Demin water usage for natural gas fuel is around 208 cubic

meter/day, and those diesel fuel uses around 1,056 cubic meter/day.
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Figure 2.8.2-1 Water Treatment System Chart
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2.8.3 Water irrigation and flood prevention

(1) Construction period

The project will install temporary spillway inside the project area in the
same location of permanent spillway for removing rain water and waste from
construction material such as soil, gravel, rock, and residues. Therefore, the project will
make temporary sedimentation pond for capturing rain water to use for dust controlling
in drought period. Subcontractor has to maintain spillway to avoid water flow blocking in
wet season and controlling flow direction to public irrigation canal in the north. For oil
contamination prevention, the project will install roof covering with supporting tray for

oil contamination risk areas.

(2) Operation period
Water irrigation system inside the project is separated between rain water
and discharging water. Rain water irrigation is divided to contaminated water and

uncontaminated water by;

1) Rain water collection
There are 2 systems according to area chartacteristic which are

uncontaminated water area, and contaminated water area as summarized by;

(@) Contaminated rain water: Rain precipitation in oil operation area
such as electricity transformers, and diesel (The calculation of the oil separator tank as
Appendix 2-9) storage area are controlled by using pipeline system inside the barrier for
removing oil contamination water to Oil Separator Tank. Rain precipitation in the first 15
minutes will sent to rain water retention pond of the project, while oild contamination
water will be eliminated by authorized organization by the DIW,

(b) Uncontaminated rain water: Uncontaminated rain water is those
rain precipitation over building roof, and roads. Contour line surveying of the studying area
was used for rain water irrigation designing for installing rain water spillway (Figure 2.8.3-1).
The concrete spillway was designed to be constructed beside the power plant according
to soil level for sending rain water to 2 rain water retention ponds. The ponds were

separated by their locations which are;
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(a) retention pond no.1l with capacity of 13,240.57 cubic meter to support
rain water from the lower areas of the project which are those power plant area, and office
area, and

(b) retention pond no. 2 with capacity of 1,634.43 cubic meter to support
rain water from the upper areas of the project which are raw water pond, and water
treatment ponds (including discharging water retention pond).

Calculation details for designing the retention ponds of the project were using

Rational Method by,

Formular Q 0.278 x 10 CIA,

When Q = Irrigation flow rate (cubic meter/sec),
C = lrrigation flow rate coefficient,
| = Precipitation rate (mm./hr), and
A = Retention area (square meters)
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Table 2.8.3-1

Amount of annual runoff from rain water for 25 years at Hin Kong Power Plant

Accumilated
Time | Time Precipitation rain depth Upper Area Lower Area Total
Depth Location Location
(hr.) (Min) rate 25 year | rate 25 year @ Runoff size Runoff C Depth Runoff size Runoff Runoff
(mm./hr.) (mm.) Average (mm.) (m?2.) (m?3.) Average (mm.) (m2) (m3.)

0 0 0 0 0.25 0 49,793 0 0.76 0 132,183 0 0
0.25 15 202.4 253 0.25 63 49,793 315 0.76 19.3 132,183 2,551 2,866
0.5 30 177.6 69.7 0.25 17.4 49,793 888 0.76 53.2 132,183 7,028 7,895
0.75 a5 139 96.5 0.25 24.1 49,793 1,202 0.76 73.6 132,183 9,734 10,936

1 60 119 111.6 0.25 279 49,793 1,389 0.76 85.1 132,183 11,255 12,645

2 120 70.4 129.8 0.25 32.5 49,793 1,616 0.76 99.1 132,183 13,098 14,709

3 180 46.2 141.8 0.25 35.4 49,793 1,765 0.76 108.2 132,183 14,298 16,063

6 360 24.1 1433 0.25 36.9 49,793 1,787 0.76 109.5 132,183 14,480 16,267
12 720 129 149.5 0.25 37.4 49,793 1,861 0.76 114 132,183 15,072 16,933
24 1440 69 159.9 0.25 40 49,793 1991 0.76 122 132,183 16,129 18,120
30 1800 ) 165.3 0.25 41.3 49,793 2,057 0.76 126.1 132,183 16,668 18,724
36 2160 o rein 165.3 0.25 41.3 49,793 2057 0.76 126.1 132,183 16,668 18,724

Calculate C Value in Upper Calculate C Value in Lower Concrete Seepage
Concrete Area Seepage Area
Area Area Area Area
Location size (m?) 0 49,793 Location size (m?) 112,996 19,187
C value 0.85 0.25 C value 0.85 0.25
Average C value 0.25 Average C value 0.76
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Capacity of retention pond analysis in case of discharging water from the
power plant was using the current condition by holding only exceeding water to assess
discharging rate outside the power plant. Retention water quantity in the power plant area

was shown in Table 2.8.3-2 and Table 2.8.3-3.

Table 2.8.3-2

Allowed Discharge rate onto outside of the power plant

in case the discharge water is equal to the current condition

Amount of runoff | Amount of runoff | Allowed discharge rate

Year in current outside power onto outside of power
condition plant plant

(m*/sec) (m*/sec) (m*/sec)
5 0.98 0.91 0.07
10 1.16 1.07 0.09
15 1.26 1.17 0.09
25 1.39 1.28 0.11
50 1.55 1.42 0.13
100 1.71 1.57 0.14
Table 2.8.3-3

Amount of excess runoff that needed to be keep in Retention Tank

in case the discharge water is equal to the current condition

Table 2.8.3-3 (continue)

Time | Time Total Runoff Water Amount of Necessary
discharge water dicharge amount of
rate water keep
(Hour) | (min) (m?) (m?/sec) (m?) (m?)
0 0 0 0.11 0 0
0.25 15 2,866 0.11 99 2,767
0.50 30 7,895 0.11 198 7,697
0.75 a5 10,936 0.11 297 10,639
1 60 12,645 0.11 396 12,249
2 120 14,709 0.11 792 13,917
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Table 2.8.3-3 (continue)

Time | Time Total Runoff Water Amount of Necessary
discharge water dicharge amount of
rate water keep
(Hour) | (min) (m?) (m*/sec) (m?) (m?)
3 180 16,063 0.11 1,188 14,875
6 360 16,267 0.11 2,376 13,891
12 720 16,933 0.11 4,752 12,181
24 1440 18,120 0.11 9,504 8,616
30 1800 18,725 0.11 11,880 6,845
36 2160 18,725 0.11 14,256 4,469
42 2520 18,725 0.11 16,632 2,093
48 2880 18,725 0.11 19,008 -

From Table 2.8.3-3, it was found that the repeating situation in case of
discharging water from the power plant was using the current condition by holding only
exceeding water was 25 years. Therefore, the lowest capacity of the retention pond
would be around 14,875 cubic meter (excluding free board) (calculated from water
quantity ratio in Table 2.8.3-1). Thus, discharging rate outside the power plant would be
around 0.11 cubic meter/sec with total discharging period around 48 hrs. The retenstion
pond must has capacity at least 14,875 cubic meter (for holding rain water over 3 hrs).
By which, water holding processes of the project are;

(@) retention pond no.l with capacity of 13,240.57 cubic meter (width 50
meter, length 117 meter, and depth 1.1 meter using holding level at 0.8 meter and free board
0.3 meter), and

(b) retention pond no.2 with capacity of 1,634.43 cubic meter (width 60
meter, length 74 meter, and depth 0.8 meter using holding level at 0.5 meter and free
board 0.3 meter) (Section view of the retention pond was shown in Figure 2.8.3-2).

Water irrigation from the retention ponds was separated by discharging from
the retention pond no.2 to the raw water pond, and discharging from the retention pond
no. 1 to outside area after rain precipitation finished to maintain retention capacity of the
surrounding area, by which; current situation of the project area has capacity to maintain rain

precipitation already and the project could holding rain precipitation for 1 day. Furthermore,
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the project had submitted requestion form to discharge rain water outside the area to

authorized organization already (Appendix 2-10).

Environmental impact protection measures

- Providing rain water spillway around buildings and processing units to
support uncontaminated water before sending to rain water irrigation system of the
project,

- Maintaining and monitoring spillway and irrigation system inside the
project regularly by removing blocking material out of the system with repairing the
spillway routinely, and

- Removing sediment from the spillway frequently to avoid irrigation

blocking.

2.8.4 Transportation

(1) Construction period

Majority transportation vehicles are soil trucks and construction equipment
and worker trucks. Traffic loading during the construction period will be 120 trips/day for
heavy duty soil trucks over 6 months which is limited for land preparation period, 90
trips/day for heavy duty construction material and worker trucks (normal case will be
around 74 trips/day). Transportation route will be the country road no. 4031 and turn to
the project at the entrance are of the TECO power plant. Those machine and
equipment trucks should use only limited route, while the worker trucks which are
around 132 trips/day (normal case around 111 trips/day) should use country road no.
4004.

However, the project had assigned subcontractors to response for providing
worker shelters and travelling trucks by following related laws strictly. Transportation

conditions during construction period were summarized as shown in Table 2.8.4-1.

2-71 Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited
Table 2.8.4-1
Amount of Transportation during Construction
Table 2.8.4-1
Regular period Peak period
Amount | Amount of | Amount Amount of
Car type of round trip of round trip
vehicles (trip/day) vehicles (trip/day)
(vehicle/ (vehicle/
day) day)
1. Dumper
60 120 60 120
10 wheel truck
2. Transportation of machines,
equipments and production units
Semi-trailer truck 10 20 12 24
Trailer truck 12 24 14 28
10 wheel truck 7 14 9 18
6 wheel truck 8 16 10 20
Total 37 74 45 90
3. Shuttle for construction workers
Big sized bus 20 40 24 48
Medium sized bus 15 30 18 36
Small sized bus 12 24 15 30
4 wheel truck 8 16 10 20
Total 55 110 67 134
4. Building contracters car
Car for 7 or less than 7 passengers 43 86 43 86
Car for more than 7 passengers 11 22 11 22
Total 54 108 54 108
Totals 206 292 226 452

Remark : Amount of transporation trips has taken in the account for the worst case scenario, of there being

more than 3,000 workers
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(2) Operation period
The project obtained natural gas using pipeline system. Therefore,
transportation activity during operation period are those chemicals, waste/sediments
from water quality treatment system, and staff transportations. The transportation routes
will be mainly country road no. 4031, and no. 4004 to the project. Transportation activity

during operation period was summarized as shown in Table 2.8.4-2.

Table 2.8.4-2

Chemical and Worker Transportaion

Transport Car type Amount of Amount of
Vehicles round trips

(vehicle/day) (trip/day)

Chemiscal substance 4 wheel, 10 wheel, or trailer 1 2
truck
Trash and sludge that form 4 wheel or 10 wheel truck 1 2

from Water Treatment System

Workers,employees, and visitors | 7-passenger car, 7 or more 50 100

passenger car, and motorcycle

Total 52 104

Source : Hin Kong Co.,Ltd, 2563 (2020)
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29 Construction workers and staffs

(1) Construction period

Construction period of the project will have maximum workers around
3,000 persons/day, by which; the construction period of the project will take around 35-
42 months. Those workers transportation will be round-trip without staying overnight
inside the project area.

During construction period, subcontractors have to provide worker
shelters from private land rental, and preparing worker trucks for worker travelling to the
construction site under the condition by;

1) Providing waste containers to maintain cleanliness in the construction
area by distribution those bins evenly, and collecting waste daily, and

2) Providing worker shelters without staying overnight inside the project
area, and maintaining sanitary system by providing toilet, waste management, and

disease carrier prevention properly without affecting surrounding communities.

(2) Operation period
Total operation staffs during operation will be around 60 persons.

Organization structure of the project was shown in Figure 2.9-1.

2-74 Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report)

Hin Kong Power Company Limited

MD

cob (9)

crFo (2)

Accountant & Finance
Division Manager (9)

Production Planning

& Control Manager (3)

Engineering &

Efficiency (3)

Eaintenace Finance Deparment

Integrity (1) Manager (2)

Finance Deparment

Manager (2)

Accounting Deparment

Manager (4)

2 staffs 1 staff

1 staff

1 staff

Community

Relations (3)

Satety, Health and

Environment (4)

Corporate

Communication
Deparment Manager

Safety, Health and
Environment
Deparment Manager

1 staff

2 staffs

1 staff

Administration

Division (5)

4 staffs

Figure 2.9-1 Project Management Flow Chart

2-75

Consultant of Technology Company Limited




Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

2.10 Pollution and control

2.10.1  Air pollution and control

(1) Construction period

Project operation during construction period will generates air pollutants
which are dust from land preparation, and soil removal. The dust is mostly Total Suspended
Particulate (TSP), by which; the impact is considered as short-term impact. The project has
environmental measures and mitigations which are ;

1) water spraying to construction site that is under working by light and
heavy vehicle to generate dust. The water spraying will be performed for both
construction and transportation areas at least 2 times/day (morning and afternoon
sessions). And, additional water spraying time will be considered under dry condition or
windy day to avoid dust dispersion causing impact to neigboring communities,

2) Covering transportation trucks using for transporting particulate material
such as soil or cement by canvas or polymer sheet,

3) Washing truck wheels before entering public roads to avoid dust
dispersion from wheel attaching dust, and

4) Limiting truck speed inside the construction area less than 20 km/hr to

avoid dust dispersion.

(2) Operation period

1) Source

Significant air pollution sources after operation are 2 units of 60 m. HRSG
Stack.

Air pollution during operation period of the power plant is generally
generated from natural gas burning for driving gas turbine. For normal operation, air
pollutants are emitted through the HRSG stacks. Main sirpollutants are NOx, SO,, and TSP.

Technology used for controlling NOx in this project is Dry Low NOx
(DLN) Combusion for controlling NOx from natural gas burning. While, water injection is
used under diesel oil burning for controlling temperature to reduce NOx emission to an
emission standard of the project according to the Natural Resources and Environment
Promulgation about Controlling Measures for New Power Plant issued on 20" December,
B.E. 2552, and Ministry of Industry Promulgation B.E. 2547 about Ambient Air Pollution

Emitted from Electricity Generation Plants.
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2)  Emission rate
Emission rate control of the project for both natural gas and diesel combustion
was shown in the table 2.10.1-1. For natural gas burning, emission rate for NOx is 59 ppm at
7% O, (legislative standard is 120 ppm). And for diesel burning, emission rate for NOx is 99 ppm
at 7% O, (legislative standard is 180 ppm). Therefore, emission rate of the project is better than

the legislative standard.

3)  Continuous Emission Monitoring (CEMs)

The project will install Continuous Emission Monitoring System (CEMs) which is
consist of monitoring and presenting devices for showing monitoring data of NOx, SO,, TSP,
excessing O,, Flow Rate, and temperature. All operation will be conducted according to the
U.S.EPA standard or equivalence. The CEMs will be installed at the top-end of the HRSG stacks
for presenting air pollution monitoring results continuously. Furthermore, the project will

perform Manual Sampling at the top-end of each steam boiler.

The project also prepares protective plan to avoid higher NOx Emission
which is exceeding the controlling value of 59, and 99 ppm for dry air and excessing oxygen
is 7% for both natural gas and diesel burning, respectively. Under anomaly data obtaining
from the Continuous Emission Monitoring System (CEMs), warning signeal will be sent to

the control room for analyzing the cause of anomaly data and solving the problem.

Furthermore, the project also prepares preventive mentainance to maintain
efficiency of air pollution control equipment regulary for avoiding unusual case affecting

the system.
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Table 2.10.1-1

Concentration control index of chemicals released from the project’s boiler chimney

Chimney’s size NOy SO, TSP
Case Concentration | Emission rate | Concentration | Emission rate Concentration Emission rate
height(m) diameter (m)
(PPM) (g/sec) (PPM) (g/sec) (mg/m?3) (g/sec)
1. Full Load (natural gas)
- HRSG Stack Unit 1 60 7.34 59 59.00 10 13.90 20 9.70
- HRSG Stack Unit 2 60 7.34 59 59.00 10 13.90 20 9.70
Total 118.00 27.80 19.40
2. Emergency
(diesel oil)
- HRSG Stack Unit 1 60 7.34 99 81.40 20 22.90 35 14.0
- HRSG Stack Unit 2 60 7.34 99 81.40 20 2290 35 14.0
Total 162.80 45.80 28.0
3. Minimum Generation Load
(natural gas)
- HRSG Stack Unit 1 60 7.34 59 36.70 10 8.60 20 6.10
- HRSG Stack Unit 2 60 7.34 59 36.70 10 8.60 20 6.10
Total 73.40 17.20 12.20
4. Minimum Generation Load
(diesel oil)
- HRSG Stack Unit 1 60 7.34 99 67.80 20 19.10 35 11.70
- HRSG Stack Unit 2 60 7.34 99 67.80 20 19.10 35 11.70
Total 135.60 38.20 23.40
Standard value for the power plant in case of using natural gas! 120 - 20 - 60 -
Standard value for the power plant in case of using diesel 180 - 320 - 120 -

Remark :

Y Measures in accordance with the Announcement of Ministry of Industry (B.E. 2547) on regulating standard chemical emission from the electricity factory and power plant into the

air (in case of new power plant that just got permission rights after October 1 B.E. 2547) and the Annoucement of Ministry of Natural Resources and Environment (B.E. 2552) on

regulating pollants emission from the new power plant.

Source : Hin Kong Power Co.,Ltd, B.E. 2563
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2.10.2 Noise pollution and control

(1) Construction period
Noise from construction period of the project caused by main activities such
as land preparation, transportation, building construction, and decoration/inspection. The
avtivities have difference noise level depend on their operating equipment as shown in
the table 2.10.2-1.

Table 2.10.2-1

Noise level within 15 meters from the source in each stage of the construction

Type of buildings/construction
Office building, Industrial factory, Road, highway,
Construction steps* Residential building hotel, school, and parking area, mall, and and draiage
public utilities service staion system
I I I I I I I I
Area adjustment 83 83 84 84 84 83 84 84
Dig to prepare for foundation 88 75 89 79 89 71 88 78
Lay foundation 81 81 78 78 77 7 88 88
Build buildings and 81 65 87 75 84 72 79 78
construction
Decoration/Inspection 88 72 89 75 89 74 84 84
Remark : | = Maximum noise level for All pertinent Equipment

Il = Maximum noise level for Minimum Requirement

Source : Carry W. Canter, Environmental Impact Assessment, (1997)

However, the project had assigned subcontractors to follow noise control
measures by;

- Stopping construction activity during 17.00 hrs - 07.00 hrs of the next day to reduce
community impact during that time, by which; any required activity must be informed to local
communities before operation,

-Using Portable Steel Sheet Barrier to reduce noise impact at the fenceline between
construction site of the project and the nearest communities,

- Assigning subcontractors to install temporary fenceline around the operation area

inside the power plant area and construction area,
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- Using low noise equipment and performing preventive mentainance regularly to
reduce noise impact,

- Providing noise protective equipment such as ear plug or ear muff to those workers
who are woring in loud noise area which is exceeding 85 dB(A),

- Labelling warning signs to use Personal Protective Equipment in those loud noise
areas according to area characterized by the occupational health and safety staffs,

- Making public relation to inform construction plan with noise controlling
measure to local coommunities, and

- Providing project staffs to perform noise impact surveying from construction activity

regularly overall the construction period to reduce noise impact during operation.

(2) Operation period
The project will use low noise equipment for operation which have noise
level less than 85 dB(A) at distance of 1 m. from an electricity generator, except for the
Cooling Tower which has maximum noise from dropping of water less than 91.0 dB(A) at
distance of 1 m. as shown in the table 2.10.2-2. However, the project will control noise

level at the fenceline which is not exceeding 70 dB(A).
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Table 2.10.2-2

Noise level from the project’s operation activities

Noise level from source Noise level from machines locating 1 meters
from source (decibel A)
1. Cooling Tower Make up Pump 85
2. Cooling Tower #1 91
3. Cooling Tower #2 91
4. Steam Turbine #1 85
5. Steam Turbine #2 85
6. Generator #1 85
7. Generator #2 85
8. Gas Turbine #1 85
9. Gas Turbine #2 85
10. HRSG #1 85
11. HRSG #2 85
12. Air Compressor #1 85
13. Air Compressor #2 85
14. Gas Compressor Station#1 85
15. Gas Compressor Station#2 85
16. Gas MR Station 85
17. Cooling Water Discharge Pump 85

During operation period, the project has noise control measures by;

1) Installing noise reducing device such Silencer at Boiler or other loud
noise equipment,

2) Checking efficiency of Silencer regularly,

3) Installing warning signs at loude noise areas which have noise level
more than 85 dB(A),

4)  Providing noise protective equipment such as ear plug or ear muff to those
workers who are woring in loud noise area which is exceeding 85 dB(A),

5) Limiting loud noise areas such as Boiler, Gas Chamber, and Electricity
Generator with warning signs for those staffs who have to work in the areas, by which;
working staffs have to use protective equipment such as ear plug or ear muff while

operation in tha areas, and
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6) Managing operation time for staffs to reduce loud noise exposure by

limiting operation time or moving to another low noise areas.

2.10.3 Wastewater and management

(1) construction period
Waste water from construction activity is separated to 2 parts which are
wastewater from worker consumption and construction such as equipment washing as shown

in the table 2.10.3-1. Details of wastewater are;

1) General wastewater from worker consumption
General wastewater from worker consumption will be around 240
cum./day (calculated from 80% of consumption rate at 100 liters/day x number of
maximum construction workers around 3,000 persons, Kriangsak Udomsinroj, 2550). By
which; the project has assigned subcontractors to provide sanitary toilets for workers which
is using Septic Tank for preliminary treatment before sending to eliminated by an

authorized organization.

2) Wastewater from construction
Wastewater from construction (equipment washing) will be around 50

cu.m./day
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Table 2.10.3-1

Wastewater source and management during construction period

Amount Measure/treatment
Type 5 Elimination

(m>/ day) system
General 240 - Providing sanitary Treated by Septic Tank, by
wastewater toilets sufficiently which; top part of clear
from worker according to related water will be sent to holding
consumption laws pond before using as water

for plantation

Wastewater 50 Holding pond Sedimentation in a
from retention pond, by which;

construction clear water which is used
for plantation must be
tested as mentioned in the
Ministry of Industry
Promulgation 2™ Issued
(B.E. 2539) about
Wastewater Quality Before

Discharging from the

Factory

Remarks: Calculated from maximum number of construction workers at 3,000 person/day without

overnight staying in the construction site

(2) Operation period

1) Wastewater source, amount, and management
Wastewater of the project is separated to 3 parts which are 1)
wastewater from staff consumption, 2) wastewater from manufacturing (cooling tower and
boiler), and 3) oil contamination rain water. Majority of wastewater is from the cooling
tower. In case of natural gas is used as main fuel, maximum wastewater will be around
6,913 cu.m./day. That fraction of wastewater is low dirty, and the project has wastewater
holding pond for quality checking to follow wastewater quality standard before discharging

to the Maeklong River.

Sources and amount of wastewater from various activities and
management are summarized in the table 2.10.3-2, and the figure 2.10.3-1 as described

by;
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(@) Wastewater from staff consumption

a) wastewater from toilet which is around 10 cu.m./day will be sent to an
On-Site Package Sanitary Treatment Tank using Anaerobic Treatment System (installed in
all buildings), before sending to a Wastewater Holding Pond of the project,

b) wastewater from general consumption which is around 20 cu.m./day

will be sent to a Wastewater Holding Pond of the project,

(b) wastewater from manufacturing consists of 2 parts which are

a) Discharging water from the Cooling Water Blowdown which is around
6,836 cu.m./day will be kept in the bottom part of the cooling tower (Cooling Tower basin)
that is used as collecting pond for discharging water from the cooling tower to reduce
temperature at least 1 day. Then, it will be sent to combine with wastewater from other
parts at 2 units of Wastewater Holding Pond, by which; each pond has capacity to keep
wastewater at least 1 day including emergency case. The ponds have Online Monitoring
Device to monitor wastewater quality continuously for checking temperature, pH, and

conductivity (for assessing total dissolved solid),

b) discharging water from boiler which is around 192 cu.m./day is reused

in the cooling system,
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Table 2.10.3-2

Summarization on the project’s waste water source, amount, and management

Highest Amount

Source 5 Management
(m°/ day)
(1) wastewater from staff consumption
1) Toilet 10 Wastewater from toilet is collected to Septic tanks (installed in all buildings),
before sending to a Wastewater Holding Pond
2) From general consumption 20 Sending to the Holding Pond
(2) wastewater from manufacturing
1) discharging water from the cooling tower 6,836 Collected and sent to the Wastewater Holding Pond
2) discharging water from boiler (192) Reusing in the Cooling System
(3) wastewater from manufacturing assistant system
1)  discharging water from chemical laboratory 5 Wastewater quality checking before sending to the Wastewater Holding Pond
2)  wastewater from demineralization system (100) Collecting and sending to preliminary wastewater treatment system
3)  wastewater from other activities such as (121) o )
' ) ] ) Reusing in the Cooling System
surcharging water in water quality sampling
(4) Qil contaminated rain water 92 Sending to oil separation pond before sending separated rainwater to a retention
pond, while; removing oil is sent for elimination by an authorized organization
Combined wastewater to wastewater holding pond 6,963 Some fraction of quality checking wastewater which is around 50 cu.m./day will
be used for plantation
Plantation 50 Using as plantation water
Combined discharging water to the Maeklong River 6,913 Performing water quality checking in the Maeklong River every 6 months

Remarks: ( ) Not be considered as wastewater due to reusing in the cooling tower

Source : Hin Kong Power Co.,L.td 2563
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(c) wastewater from manufacturing assistant system consists of 3
parts which are;

a) discharging water from chemical laboratory which is around 5
cu.m./day will be sent to water quality monitoring pond before sending to the Wastewater
Holding Pond,

b) wastewater from demineralization system which is around 100
cu.m./day will be sent to a preliminary wastewater treatment system,

c) wastewater from other activities such as surcharging water in

water quality sampling which is around 121 cu.m./day will be reused,

(d) QOil contaminated rain water
Oil contaminated rain water which is around 92 cu.m. will be sent to oil
separation pond before sending separated rainwater to a retention pond, while; removing oil is

sent for elimination by an authorized organization.

2) Wastewater collection and elimination system

Wastewater treatment system of the project for consumption
wastewater will use Septic tanks (installed in all buildings) for water treatment, before
sending to a Wastewater Holding Pond. Pipeline installation for wastewater treatment of
the project is shown in the figure 2.10.3-3. By which; wastewater from each activity after
preliminary treatment is collected in the Holding Pond (as shown in the figure 2.10.3-4).
The project had designed by using 2 ponds which are covering by HDPE to collect wastewater
at least 1 day of 1 pond, while another pond is used as an Emergency pond. Wastewater

management of the project is described by (the figure 2.10.3-1) ;

- wastewater holding pond and emergency pond: discharging water from
the Cooling Water Blowdown will be kept in the bottom part of the cooling tower (Cooling
Tower basin) which is a concrete pond used for collecting discharging water from the cooling
tower and reducing temperature at least 1 day. The system has Online Monitoring System
for testing wastewater quality before discharging to 2 units of the Wastewater Holding Pond.
The ponds are covered with HDPE to collect wastewater at least 1 day by using one pond
for operation, while another pond is used for emergency case (Emergency pond). The ponds
have Online Monitoring Device to monitor wastewater quality continuously for checking
temperature, pH, and conductivity (for assessing total dissolved solid) to comply with

related laws before discharging to the Maeklong River.
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- Control valve: Main valve is the 1% valve used for shutdown discharging
pipe when water quality from the cooling tower exceeding standard. The 2", and 3 valves
are used for controlling wastewater to the 1%, and 2" Holding Ponds. While, the 4" and 5™
valves are used for releasing water from the ponds after water quality is follow water quality
standard. The 6" valve is used for sending wastewater to the 2" wastewater holding pond
if water quality is exceeding the standard of the DIW promulgation. The 7" valve is used to
control discharging water from the cooling tower for releasing to the Maeklong River when
water quality is following the standard of the DIW promulgation.

According to wastewater pipeline of the TECO is very old, the project
had considered to replace wastewater pipeline system along the roadside and irrigation
canals. The new wastewater pipeline has diameter of 12 inches which is installed parallel
to raw water pipeline of the project at level of 1.5-5 m. underground. The project uses 3
methods for installing pipeline which are surface soil removal, Horizontal Directional Drilling
(HDD), and steel frame installation. Method selection depends on surrounding condition, by
which; the project had considered a proper method for each area. Pipeline installation
requires uninstalling pipeline system of the TECO power plant. Pipeline installation could
be performed for 50 m./day by using 2 operation teams which are working together. The
project had asked for permission from authorized organizations already (pipeline installation

details are shown in the appendix 2-4).
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Figure 2.10.3-4 Design of the project’s water holding pond

2-91 Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

2.10.4 Waste and management

(1) construction period

Waste and garbage from construction period are separated to 2 types which
are;

1) Waste generated from worker consumption such as food residues, and
plastic bags which has maximum load around 3,000 kg/day (calculated from average waste
generation around 1 kg/person/day). The project will provide 200 liters waste bin with lid
covering for maintaining waste according to related laws, and

2) Waste generated from construction activity, by which; some waste
could be recycled such as iron pieces, woods, and bricks which are kept in the area for

selling as recycling waste.

All waste types are separated in the providing waste storage area
properly. The project will assign authorized company to eliminate waste daily according

to waste type as shown in the table 2.10.4-1.

Table 2.10.4-1

Material leftovers and wastes from construction

Waste type Container Method/Elimination organizations
1. Office waste Black bags Sending to local authorized organizations for
elimination
2. Iron piece Iron piece pile | Selling to Local Recycle Retailers

(Issuing in the contract for selling by subcontractors)

3. Cement waste Stock pile Subcontractors have to remove from the area (issuing

in the contracts)

4. Woods Stock pile Selling to Local Recycle Retailers

(Issuing in the contract for selling by subcontractors)

5. Qil contamination waste 200 liters waste | Subcontractors have to send to authorized

(remaining fuel oil from bin organizations from the DIW for elimination

pipeline washing)

2-92 Consultant of Technology Company Limited




Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

(2) Operation
Waste generated during operation is classified to 2 types which are office
and staff waste, and Manufacturing waste. Details of waste elimination are summarized in
the table 2.10.4-2.

1) office and staff waste
Those waste are gemerated from office operation and staff consumption,
by which; majority of the waste is paper piece, residue material, and food residues which is
approximately 68 kg/day (calculated from average waste generation of 1.1 kg/person/day from
60 staffs). Recyclable waste will be collected for selling, while non recycle waste will be kept
in proper containers and sent for elimination by local authorized organization daily.
Unwanted material will be managed under related laws such as Public Health
Act. B.E. 2535 without any impact to health and environment, by which; the project will assign

authorized organizations for elimination properly.

2) Manufacturing waste
Waste generated from manufacturing is those waste under the Ministry of
Industry Promulgation B.E. 2548 which is require permission before transportation. The waste is;
(@) Non Hazardous Wastes
Such as sludges from wastewater treatment system, deteriorate resin
from lon Exchange System, and used activated carbon,
(b) Hazardous Wastes
Such as used lubricants from manufacturing, oil contamination air filter

of Gas Turbine, and filter from Reverse Osmosis.

Those manufacturing waste will be collected in the waste storage

building which is separated properly for sending to eliminated by authorized organizations.
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Table 2.10.4-2

Type of waste, waste amount, and waste management during operation period

Source Waste code and type of Container Storage area Eliomination method
waste! Amount

1. General waste - Does not counted as hazardous | 68 kg per day Plastic bin according |Waste storage building - sending to eliminated by

waste, but classified as waste 24.8 ton / year to waste type authorized organizations
under the Public Health Act.
(2" Issued) B.E. 2550

2. Industrial waste

2.1 Unused material - sending to authorized

- Water filter - 19 09 05 (saturated or spent |60 pieces / 5 years Plastic bin or 200 Waste storage building organizations from the DIW for
ion exchange resins) (HM) liters bin elimination

- Air filter - 19 09 99 (wastes not 1,600 pieces / year
otherwise specified) (HM)

2.2 Used lubricants from - 13 02 08 (engine oil, gear oil, |800 L /month Used oil bin (200 Waste storage building - sending to authorized
mentainance or oil and lubricants) (HA) liters bin) inside organizations from the DIW for
contamination from separate - 13 05 06 (separated oil from concrete barrier elimination
equipment (including used oil oil-water separation system)
and grease) (HA)

2.4 Sludge from water quality - 19 09 02 (sludge from 401.5 ton / year Iron barrier Purify water building - sending to authorized
treatment system purifying system) organizations from the DIW for

(Non-haz) elimination
Remark: Y code and type of waste from the project

non-haz: non-hazardous waste

HA: Hazardous waste — Absolute entry waste without concentration consideration

HM: Hazardous waste — Mirror entry or potentially hazardous waste after proving
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2.11 Occupational health and safety

2.11.1 Safety management

(1) Occupational health and safety policy

The project had assigned occupational health and safety policy by;

1) Environment, and occupational health and safety is the main
responsibility of the business,

2) Everybody has responsible for themselves, co-workers, visitors,
communities, and environment,

3) Working safely, protect environment, and follow company rules
accrding to related laws,

4) Staffs, subcontractors, and visitors have right to stay in safely
workplace for their lives and properties with environmental friendly. Everybody has to
stop operation if the situation is not safe,

5) Promote staffs for improving occupational health and safety measures
with sufficient budget for maintaining safety operation,

6) Punishing staffs who do not follow the occupational health and safety
condition of the company,

7) Environmental occupational health and safety must be performed
before, during, and after operation without exception,

8) Training operation staffs to concern for importance about
environmental occupational health and safety for working which is including risk
identification and management to reduce impact, and support sustainable resource
utilization, and

9) Revising environmental occupational health and safety for improving

safety measure continuously.

(2) Occupational health and safety management structure

1) Assigning occupational health and safety committee
There will be around 60 staffs after operation, therefore; the project
has to employ a safety officer according to the Ministry Regulation about “Safety,
Occupational Health, and Environment for Working B.E. 2549 and 2553”. Furthermore,

the project has to employ a safety officer professional level to work for;
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(a) Considering occupational health and safety policies and plans for
both inside and outside workplace to avoid accidents nor danger including illness
according to working or unsafe operation to offer to an employer,

(b) Reporting revision measures or guidelines for improving
occupational health and safety measures to employer according to related laws or
standards for maintaining safety operation for both employees, suncontractors, and
visitors who are entering the workplace,

(c) Promotion and support safety operation in the workplace,

(d) Consideration regulation and manual according to article 3 in the
Ministry Regulation (article 3 employer has to set up safety regulation and manual in a
workplace) including safety operation standard in the workplace to offer to an employer,

(e) Surveying and recording safety operation including accidental
statistic in a workplace monthly,

(f) Consideration project or training plan for safety operation
including safety responsibility training plan to offer to an employer,

(g) Making reporting system for unsafe operation for all employees to
follow,

(h) Monitoring safety issues which are offered to an employer,

() Reporting yearly operation including problems, threats, and
suggestions about committee operation to offer to an employer at the end of each year,

(j) Assessing safety operation results in a workplace, and

(k) Working for other safety operation according to employer opinions.

Furthermore, occupational health and safety committee will be

working in the position for 2 years which coukld be re-selected for the next round.

2) Assigning safety officer

The project has to employ a safety officer according to the Ministry
Regulation about “Safety, Occupational Health, and Environment for Working B.E. 2549”
or changing by other laws. The regulation enforces those entrepreneurs to have safety
officer at least 3 levels (for entrepreneur who has staff more than 50 persons; this project
has 60 staffs) which are;

(a) safety officer supervisor level,

(b) safety officer high technical level, and

(o) safety officer executive level.
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(3) Occupational health, safety, and environment plan
The project had set up a yearly occupational health and safety plan by;
1) Method operation for electricity danger area,
2) Chemical transportation method,
3) Working in risk area,
4) Fire protection equipment usage,
5) Safety monitoring in factory, and

6) Training according to fire protection plan.

2.11.2 Safety operation
The project aims to follow related occupational health, safety, and environment

regulations by;

(1) Construction period
The project takes responsibility for all related safety activities inside the
project area including responsibility to public safety according to project operation for
both project area and surrounding area. An operation support operation confidence about
welfare and hygine measures which are related to domestic regulations and laws during
construction period. By which; the project will apply occupational health and safety
management plan to set up occupational health and safety regulation for using as

operation standard for subcontractors.

Danger situation prevention measure during construction period are;
1) PPE
- Providing proper PPE according to construction type such as safety
helmet, safety shoes, safety gloves, safety ¢lasses, ears plugs, and ears muffs, by which;
the project will monitor safety PPE usage strictly, and
- Providing first aid equipment including patient car to transport injury

person to hospital immediately.

2)  Maintaining construction area
- Separating construction area by dividing to construction site,
equipment storage area, material storage area, and unused material area,
- Installing fence or barrier with construction boundary labelling around

the construction area,
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- Providing safety tools such as falling support net, material support
sheet, and light during nighttime,

- Installing warning signs around the construction area such as “safety
operation”, “danger area”, or “beware falling material”, and

- Assigning security staffs for safety maintaining over 24 hours at the

entrance area to support safety and traffic operations.

(2) operation period
The project had designed fire protection system according to international
standard of the National Fire Protection Association (NFPA) and orther standard regulations
which are;
- Fire protection standard of the Engineering Council of Thailand,
- Ministry Regulation Issued 33 (B.E. 2535) according to Building Control Act.
B.E. 2522,
- Ministry of Interior about Fire Protection and Prevention in an Entrepreneur
for Maintaining safety for employees B.E. 2534, and
- Ministry of Industry Promulgation about Fire Protection in Factory B.E. 2552.

(1) Fire protection equipment
Details of number and area of fire protection equipment of the project are
shown in the table 2.11.2-1. The project will install fire protection equipment according
to international standards and related laws by;
1) Installing fire warning signal system which is consist of Heat Detector,
Smoke Detector, and Flame Detector to all buildings and risk areas,
2) Fire protection equipment are;
(@) Fire Hydrant, and Fire Hose which are installed over entire project
area,
(b) Portable Fire Extinguisher which is compose of CO, type, Dry
Chemical type, and Non CFC type according to fire situation in each area,
(c) Automatic CO, fire protection equipment at gas turbine using
automatic detection device, and

(d) Portable foam fire extinguisher at the gas turbine building.

Fire warning signal system, and fire protection equipment installation area

are shown in the figure 2.11.2-1 which clude be summarized by the figure 2.11.2-2.
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Table 2.11.2-1
Equipment for fire protection and prevention
Table 2.11.2-1 (cont)

Operation Amount (set) Principle International Standard Thailand Standard Model
Area Fire Protection System
System Model
Control Buildings
Control Building Office Areas ) Automatic 60 - Hydrant system installation according to related NFPA 13 Royal Patronage Engineering
o Pre-Action System
standards NFPA 850 Insitution of Thailand
Automatic 20 - Installation at ceiling height less than 10.5 m. with NFPA 72 Royal Patronage Engineering
e Smoke Detection
detection distance less than 9 m. NFPA 850 Insitution of Thailand
e  Fire Extinguishers; CO, and Dry Manual 10 - Installing at a proper area and those computers, NFPA 10 Royal Patronage Engineering
chemical types machine, and pumps installation rooms Insitution of Thailand
Manual 2 sets per floor - Installing at a proper area and convenience to use NFPA 24 Royal Patronage Engineering
e Fire Hose Cabinet
Insitution of Thailand
. ) Automatic 2 - Installation at ceiling height less than 10.5 m. with NFPA 72 Royal Patronage Engineering
Toilet e Smoke Detection
detection distance less than 9 m. NFPA 850 Insitution of Thailand
Automatic 1 - Installation at ceiling height less than 10.5 m. with NFPA 72 Royal Patronage Engineering
e Smoke Detection
detection distance less than 9 m. NFPA 850 Insitution of Thailand
Computer server room
Manual 1 - Installing at a proper area and those computers, NFPA 10 Royal Patronage Engineering
e Fire Extinguishers ) ) ) o .
machine, and pumps installation rooms Insitution of Thailand
Electrical Package Area
Automatic 2 sets/production - Installation at ceiling height less than 10.5 m. with NFPA 72 Royal Patronage Engineering
e Smoke Detector
unit detection distance less than 9 m. NFPA 850 Insitution of Thailand
Manual 2 sets per floor - Installing at a proper area and convenience to use NFPA 24 Royal Patronage Engineering
Electrical control building e Fire Hose Cabinet
Insitution of Thailand
Manual 2 - Installing at a proper area and those computers, NFPA 10 Royal Patronage Engineering
e Fire Extinguishers; CO, type
machine, and pumps installation rooms Insitution of Thailand
Turbine Buildings
Manual 10 sets/production | - Installing at a proper area and those computers, NFPA 10
e Fire Extinguishers; CO, type
unit machine, and pumps installation rooms
Gas turbine and steam room
Automatic 4 sets/production - Installing isde gas turbine NFPA12
e Carbon Dioxide System )
unit
e Deluge Water Spray with Wet- Automatic 4 sets/production - Installing inside steam turbine NFPA 15 Royal Patronage Engineering
Turbine Lube Oil Unit Pilot Sprinkle Head unit NFPA 850 Insitution of Thailand
Automatic 2 sets/production - Installation at ceiling height less than 4 m. with NFPA 72 Royal Patronage Engineering
e Heat Detection unit detection distance over horizontal platform less NFPA 850 Insitution of Thailand
Generator Bearings than 7.2 m. and walking area less than 9.5 m.
Automatic 4 sets/production - NFPA 13 Royal Patronage Engineering
e Pre-Action Close-head Sprinkler
unit NFPA 850 Insitution of Thailand
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Table 2.11.2-1 (cont)

. Fire Protection System Operation Amount (set) Principle International Standard Thailand Standard Model
System Model
Fuel Gas Compressor Area
Gas Compressor e  Gas Detection Automatic 4 Installation at ceiling height less than 4 m. with NFPA 72 Royal Patronage Engineering
detection distance over horizontal platform less NFPA 850 Insitution of Thailand
than 7.2 m. and walking area less than 9.5 m.
e Portable Extinguishers Manual 4 Installing at a proper area and those computers, NFPA 10 Royal Patronage Engineering
machine, and pumps installation rooms Insitution of Thailand
Electrical equipment room e Smoke Detection Automatic 6 Installation at ceiling height less than 10.5 m. with NFPA 72 Royal Patronage Engineering
detection distance less than 9 m. NFPA 850 Insitution of Thailand
e Portable Extinguishers Manual 2 Installing at a proper area and those computers,
machine, and pumps installation rooms
e Fire Hose Cabinet Manual 1 set per room Installing at a proper area and convenience to use
Water Treatment Control House
Control room e  Smoke Detection Automatic 4 Installation at ceiling height less than 10.5 m. with NFPA 72 Royal Patronage Engineering
detection distance less than 9 m. NFPA 850 Insitution of Thailand
e Portable Extinguishers Manual 2 Installing at a proper area and those computers, NFPA 10
machine, and pumps installation rooms
500 kV Switchyard Control Building
Electrical and electronic e  Smoke Detection Automatic 4 Installation at ceiling height less than 10.5 m. with NFPA 72 Royal Patronage Engineering
control room detection distance less than 9 m. NFPA 850 Insitution of Thailand
e Portable Extinguishers Manual 2 Installing at a proper area and those computers, NFPA 10 Royal Patronage Engineering
machine, and pumps installation rooms Insitution of Thailand
Transformers
Step-up Transformers Deluge Water Spray with Wet Automatic 60 sets/production Water spraying installation according to related NFPA 15 Royal Patronage Engineering
Pilot Sprinkler Head unit standards NFPA 850 Insitution of Thailand
Unit Transformers Deluge Water Spray with Wet Automatic 20 sets/production Water spraying installation according to related NFPA 15 Royal Patronage Engineering
Pilot Sprinkler Head unit standards NFPA 850 Insitution of Thailand
2-100 Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report)

Hin Kong Power Company Limited

—

.-——'—’".

NE

SE
N

WIND ROSE
RELATIVE FREQUENCY
OF PREVAILING WINDS

PREVAILING WINDS

Fire Extinguisher

Cabon Dioxxide Systemn

maiheanyes TECO

Sprinkler System

Turbine Deluge Water Spray with Wet
Buildings Pilot Sprinkler Head
Heat Detection
Pre-Action Close-head Sprinkler
Water Smoke Detector
Treatmen
t Control Fire Extineuisher
House
, 7
H B o =
Portable Extinguishers : ' ‘@émé
Fire Pump T g
Ingress Sprinkler System ot H
i Pl AN R
Building / B
Heat Detector ‘ W W |
=
L""!—---—— ----- _!k

EQUIPMENT LIST

Turbine Lube Oil Unit

Transformers

Control Building
Office Areas

Fuel Gas

Compressor Area

Gas Detection

Portable Extinguishers

1| TURBINE BUILDING
2 STEP-UP TRANSFORMER
3 GIS
4 | NOT USED
5 | ELECTRICAL PACKAGE
6 | CENTRAL CONTROL BUILDING
a3 TECO-HKP 7| EMERGENCY D/G PACKAGE
N~ 8 | COOLING TOWER
1 9 | COOLING TOWER ELECTRICAL PACKAGE
i 10| AUX. BOLER
i 11 | AR COMPRESSOR
i 12-1 | RAW WATER POND (EXISTING)
] 12-2 | RAW WATER POND (NEW)
\ 13-1 | STORM WATER POND-1
X 13-2 | STORM WATER POND-2
i 14| WATER TREATMENT PLANT
=| 15 NOT USED
: 16 SERVICE & FIRE WATER STORAGE TANK
\ 17 | F/F PUMP SKID (SUNSHADE)
3 18 | CW CHEMICAL DOSING
‘E 19 | DEMI. WATER TANK
_ 20 | LABORATORY HOUSE
Pre-Action System 71 NOT USED
crmoke Detector 22 | STORM WATER DISCHARGE PUMP
23 NOT USED
Fire Extinguishers 24 NOT USED
25 | GAS STORE (H2,C02,N2 BOTTLE) (SUNSHADE)
Fire Hose Cabinet 26 FUEL OIL TANK
X 3 27 FUEL OIL UNLOADING STAITION & TRANSFER PUMP AREA
/ 28 | GAS COMPRESSOR
Sprinkler System 29 GAS METERING STATION AREA
30 FUEL GAS TREATMENT SYSTEM
Bls 31| NOT USED
32 | ADMINISTRATION BUILDING
Deluge Water Spray with Wet Pilot Sprinkler Head 33 POTABLE WATER SYSTEM
34 MAINTENANCE WORK SHOP / WAREHQUSE BUILDING
yil s 35 | GUARD HOUSE
Wet Pipe Sprinkler 36 | COOLING WATER HOLDING POND
37 | COOLING TOWER MAKE UP PUMP
Smoke Detector 38 | PARKING SPACE FOR ADMINISTRATION BUILDING
39 OIL SEPARATOR
Fire Extinguishers 40 SITE OFFICE & CONTAINER AREA FOR MAINTENANCE
41 | LAYDOWN AREA FOR MAINTENANCE
Fire Hose Cabinet 42 | COMMON FACILITIES ELECTRICAL PACKAGE
43 | COOUNG WATER DISCHARGE PUMP
44 | CHEMICAL STORAGE BUILDING
45 | POND AREA ELECTRICAL PACKAGE
46 CENTRAL CONTROL BUILDING CONTROL PACKAGE
47 NOT USED
48 | CHLORINE DIOXIDE DOSING
49 | FOAM SKID
50 STOPLOG RACK FOR COOLING TOWER MAKEUP PUMP PIT

Figure 2.11.2-1 Project’s fire protection system

2-101

Consultant of Technology Co., Ltd.




Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report)

Hin Kong Power Company Limited

NE N

NE

SE

WIND ROSE

RELATIVE FREQUENCY
OF PREVAILING WINDS

PREVAILING WINDS

____../' ry a 2 7y 2
r‘ 4 ¥F ¥®T ¥ % /| I
H " ! A
.! ki i
] e
H n
! I
: 12-1
-' < h [
i I ol B
: 13-2 i _
] I un —
i =1 I 12-2 A fo
: 22| |4 £3
- - I — z =
L..— '\‘. o ‘: = ."“._g.-
\ et
'.\— —= 20
" :
i =
! y
j
I 4
I [ e, L1
; (4
! AN S/~
7 s
! ) nmu; N
) 5 \2
39 =
= -
= 2
; Syl
L

Remark:

O Emergency Solution Radius

B L ocation Fire Water Pump installment

(LLLLL

[
B =
4
s SEEEEIEE .'52
[
o
........ N
N
3
\
"/.-
- v —

O Location of auxiliary water tank used for quelling the fire

‘ Assembly Point

matheenyes TECO

\
™ rn

~., N9 TECO-HKP

P-C1
TP-C3

EQUIPMENT LIST

1| TURBINE BUILDING

2 | STEP-UP TRANSFORMER

3 [6S

4 | NOT USED

5 | ELECTRICAL PACKAGE

6 | CENTRAL CONTROL BUILDING

7 | EMERGENCY D/G PACKAGE

8 | COOLING TOWER

9 | COOLING TOWER ELECTRICAL PACKAGE

10 [ AUX. BOLLER

11 | AR COMPRESSOR
12-1 | RAW WATER POND (EXISTING)
12-2 | RAW WATER POND (NEW)
13-1 | STORM WATER POND-1
13-2 | STORM WATER POND-2

14| WATER TREATMENT PLANT

15 [ NOT USED

16 | SERVICE & FIRE WATER STORAGE TANK

17 | F/F PUMP SKID (SUNSHADE)

18 | CW CHEMICAL DOSING

19 | DEMI WATER TANK

20 | LABORATORY HOUSE

21 | NOT USED

22 | STORM WATER DISCHARGE PUMP

23| NOT USED

24 | NOT USED

25 | GAS STORE (H2,C02,N2 BOTTLE) (SUNSHADE)
26 | FUEL OIL TANK

27 | FUEL OIL UNLOADING STAITION & TRANSFER PUMP AREA
28 | GAS COMPRESSOR

29 | GAS METERING STATION AREA

30 [ FUEL GAS TREATMENT SYSTEM

31 [ NOT USED

32 | ADMINISTRATION BUILDING

33 | POTABLE WATER SYSTEM

34 | MAINTENANCE WORK SHOP / WAREHOUSE BUILDING
35 | GUARD HOUSE

36 | COOLNG WATER HOLDING POND

37 | COOLING TOWER MAKE UP PUMP

38 | PARKING SPACE FOR ADMINISTRATION BUILDING
39 [ OIL SEPARATOR

40 | SITE OFFICE & CONTAINER AREA FOR MAINTENANCE
41 | LAYDOWN AREA FOR MAINTENANCE

42 | COMMON FACILITIES ELECTRICAL PACKAGE

43| COOLNG WATER DISCHARGE PUMP

44 | CHEMICAL STORAGE BUILDING

45 | POND AREA ELECTRICAL PACKAGE

46 | CENTRAL CONTROL BUILDING CONTROL PACKAGE
47 | NOT USED

48 | CHLORINE DIOXIDE DOSING

49 | FOAM SKID

50 | STOPLOG RACK FOR COOLING TOWER MAKEUP PUMP PIT

Figure 2.11.2-2 Project’s Location of Fire Fighting System
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3) Hydrant system of the project

(a) Fire protection pump

Fire protection pump of the project using Water Fire Pump
according to the NFPA 20 which is consist of;

- 1 unit of A/C Main Water Fire Pump with capacity of 3,000
gallons/min, pressure around 90 m. water, and driving force around 250 kW,

- 1 unit of Diesel Water Fire Pump with capacity of 4,000
gallons/min pressure around 90 m. water, and driving force around 250 kW, and

- 1 unit of Jockey Pump with capacity of 50 gallons/min,

pressure around 90 m. water, and driving force around 5 kW.

(b) Auxilialy fire protection tank

The project had designed to use Service/Fire Water Storage Tank as
auxilialy fire protection tank with capacity around 3,191 cu.m. An operation is separated
to 2 patterns which are using water from the top part of the Service/Fire Water Storage
Tank as processing water, and water from the bottompart as fire protection water.
However, the project had designed to has an auxiliary tank with capacity of at least 1,832
cu.m. for using in an emergency case according to fire prevention calculation which is
exceeding threshold value of related laws. Those water could be used for 2 hours
(calculated from fire fighting pump rate around 4,000 gallons/min which is containing raw

awter around 1,817 cu.m.). Calculation detail was shown in the appendix 2-11

2.11.3 Personal Protective Equipment
The project has assigned all staff who are working in risk areas to use proper

Personal Protective Equipment, by which details were shown in the table 2.11.3-1.

Furthermore, the project also has installed warning signs with campaigns for
those staffs to concern about using Personal Protective Equipment including monitoring

of the Personal Protective Equipment sufficiency according to work types.
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Table 2.11.3-1

Protection equipments in different operation areas

Operation area Personal Protective Equipment
1. Manufacturing - Helmet, Safety shoes, Ear Plug, Ear Muff, and Safety
glasses
2. Mentainance - Helmet, Safety shoes, Safety glasses, leather

gloves, and Ear Plug
3. Chemical operation - Chemical protection glasses, Chemical protection

uniform, face shield, Chemical protection gloves,

Rubber boots, and Chemical protection mask

Remarks: Basic Personal Protective Equipment are those Safety helmet, and Safety shoes, while

other Personal Protective Equipment are provided according to operation types.

2.11.4 Emergency plan

(1) Emergency specification and responsing preparation for emergency cases
1) Emergency specification and responsing preparation for emergency cases
by section heads to characterize cause of emergency cases and environmental impacts,
2) Section head of emergency risk operation designs responsing preparation
for the emergency cases by registering the plans including responsing guidelines for significant

environmental impacts in an emergency list book,

(2) Readiness preparation for emergency cases
1) section heads and the safety committee have to prepare readiness
operation and responsing plan by concerning about;
- suddenly operation for emergenct case,
- Prevention or mitigation for accidents and emergency cases such as
waste or contaminated wastewater,

- Information channels and responsibility staffs,
- External communication channels in case of helping required,
- Necessary equipment for responsing the emergency cases,
- Necessary Personal Protective Equipment,
- Causes investigation and solving guidelines, and
- Reviewing operation plans after the emergency cases existed.

2) Readiness preparation for responsing those emergency cases are;

- Preparation plan for fire prevention,
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- Preparation plan chemicals and oil leakage, and
- Preparation plan for flammable gases leakage.
3) Section head and environmental and safety staffs have to prepare
necessary equipment for emergency responsing regularly,
4) Related staffs have to check necessary equipment for emergency
responsing regularly according to preparation plan and emergency responsing plan, and
5) Environmental and safety staffs have to train operation staffs to
concern for their duties and operation procedures for preparation plan and emergency

responsing plan, particularly those revising operations.

(3) Monitoring preparation plan and emergency responsing plan
1) Safety, occupational, and environmental committee has to assign for a
yearly monitoring preparation plan and emergency responsing plan, and performing the
monitoring according to the plans,
2) Safety, occupational, and environmental committee has to prepare
“yearly monitoring preparation plan and emergency responsing plan report” for both pre

and post training with assessment report for submitting to an executive board,

(4) Emergency responsing operation
Emergency responsing operation should follow the plan article 2) (b) by the
safety and environmental staff has to record Accident/Nearmiss Report and Investigation with
emergency situation report for submitting to the Power Plant Manager within 7 days after the
case happened.
In case of fire or explosion, the project had classified the emergency cases
into 3 levels as shown in the figure 2.11.4-1 which are described by;

emergency case level 1: emergency case happened inside the area

including responsibility properties of the project and it could be controlled by project

staffs and emergency responsing equipment inside the area or Emergency Response Team,

emergency case level 2: emergency case happened inside the area including
responsibility properties of the project and surrounding area of the power plant which is
considered by the OC for asking helping from the Emergency Response Team,

emergency case level 3: emergency case happened inside the area

including responsibility properties of the project and surrounding areas which could not
be controlled by the project staffs and it need helping from external governmental
organizations (local or regional levels) for stopping the case.

In case of emergency, the project had set up an Emergency Response Team

for stopping the case as shown in the figure 2.11.4-2 as described by;
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Figure 2.11.4-1 Emergency Plan of the project
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(@) Emergency Director (ED): Power Plant Manager who has the highest
position when emergency case happened has to work by

- Before emergency situation, ED has to assign emergency
operation guidelines for maintaining emergency response efficiency and support related
activities for controlling emergency cases,

- During emergency situation, ED has to command for controlling
emergency situation at the emergency response center including communication with
related organizations for controlling the emergency case, and

- After emergency situation, ED has to investigate causes of the
emergency case for reporting to an executive board for communication with medias, and

recovery mental condition of those staffs with repairing the factory.

(b) On-scene Commander (OC): Manufacturing manager who is assigned
by ED to work for;

- Before emergency situation, OC has to control the safety
operation of the factory and preparing emergency response center including emergency
response equipment,

- During emergency situation, OC has to conmand for emergency
responsing at the on-scene area with communication with an ED, and

- After emergency situation, OC has to help for investigating causes

of the emergency case for reporting to an executive board, and repairing the factory.

(c) Mutual Aid Co-Ordinator (MC): Administrative and finance manager
who is assigned by the ED for;

- Before emergency situation, MC has to control the safety
operation of the factory and preparing communication system including emergency
response budget,

- During emergency situation, MC has to work as OC for external
cooperation, press conference, equipment preparation for emergency controlling
including data collection for giving to the ED, and

- After emergency situation, MC has to help for investigating causes
of the emergency case for reporting to an executive board, and recovery mental condition of

those staffs with repairing the factory.
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(d) First-aid and Security (FS): Safety staffs have to work by;

- Before emergency situation, FS have to control safety operation
inside the factory, provide emergency response equipment, prepare yearly emergency
response training for maintaining safety operation efficiently,

- During emergency situation, FS have to prepare for first-aid
operation before transferring injured staffs to nearby hospitals and providing convenient
operation to those security staffs for maintaining traffic condition during emergency caase,
and

- After emergency situation, Monitoring emergency response
equipment after using and revising operation plan with submitting emergency report to
the EC.

(e) Emergency Responder (ER): Manufactuing head and mentainance
head have responsibilities by;

- Before emergency situation, following safety operation and joining
the safety training,

- During emergency situation, stopping the emergency case under
commanding by the OC, and

- After emergency situation, assisting for factory repairing.

(f) Emergency Responder & Rescue (ERR): Manufactuing staffs and
mentainance staffs have responsibilities by;
- Before emergency situation, following safety operation and joining
the safety training,
- During emergency situation, stopping the emergency case under
commanding by the ER including finding those victims, and

- After emergency situation, assisting for factory repairing.

() Subcontractor staffs

- Before emergency situation, following safety operation and joining
the safety training,

- During emergency situation, incase of being in the area, those staffs
have to stop the emergency case and reporting to the emergency response center. If those
staffs are not being in the emergency area, those staffs have to relocated to the Assembly
Point and reporting missing person to the OC for finding them, and

- After emergency situation, working by their duties.

2-109 Consultant of Technology Company Limited



Environmental Impact Assessment Report

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited

External communication to ask for helping will be conducted after operation

by providing emergency call number for related persons to use easily.

5) Guideline for reporting accidental cases or nearmiss event

(@) In case of accident which has injury person, first aid will be performed
immediately and sending injury person to nearby hospital by informing operation unit of the
injury person (medical treatment form for injury person must be included in the accidental
report),

(b) Event founder and head of the unit must report accidental cases or
nearmiss event within 48 hours after the case happended, except for violent case which has
violent injury person or losing properties; the case must be reported within 24 hours,

- If possible, an investigation must be performed immediately by
sketching or taking photos of the accidental area to avoid evident losing,
- Recording all details of the accidental case completely,

() Accidental section manager has to investigate and suggest revising
measures including assigning responsibility person to submit to safety and environmental staff
within 1 day after receiving the report,

(d) safety and environmental staff checking a completeness of the
accidental investigation report including measure revision, and assigning reporting accidental
cases or nearmiss event number by starting from 001 and follows by year (No. xxx/B.E.). Then,
the safety and environmental staff has to register for Accident/ Nearmiss Investigation Report
Status Log,

(e) safety and environmental staff submit the report to the Power Plant
Manager within 1 day,

(f) Power Plant Manager receiving the report and assigning the safety
and environmental staff within 1 day to monitor the revision plan. Then, the safety and
environmental staff has to copy the order to accidental section head,

(g) responsibility section head has to follow the revision measure
within the assigning date,

(h) safety and environmental staff monitors the 1° revision measure
result within 7 days according to the assigning date issued in the Accident/ Nearmiss
Investigation Report,

(i) If the operation could not be finished within the assigning date, the
safety and environmental staff has to make an appointment with the section head for

perforing the 2" monitoring,
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(j) safety and environmental staff monitors the 2" revision measure
result according to the appointment date. If the operation could not be finished within the
assigning date, the safety and environmental staff has to report to the safety committee in
the monthly meeting for revising the measure,

(k) a completerevision of the Accident/ Nearmiss Investigation Report
must be recorded by the safety and environmental staff in the Accident/Nearmiss
Investigation Report Status Log by submitting original document to the Power Plant
Manager for case closing permission, and using the record as accidental historical data,
and

() In case of injury person stop working more than 3 days, the
administrative section head has to submit compensation form to the safety officer for

submitting the compensation form to local welfare office.

6) Emergency control center and assembly points

The project has set up an emergency control center at the control room.
Inside the emergency control center, there are various types of communication equipment such
as direct phone, and external fax. During nighttime, emergenct team head (shift head) could
imform situation to the emergency commander (vice-manufacturing director) to khow the
situation and operate as commanded by the emergency commander.

For the assembly points, there are safety locations for relocation staffs
and counting number of staffs for further migration.

There are 2 assembly points of the project which are free space
infront of the project area and free space nearby the wastewater retention pond (locations

are shown in the figure 2.11.2-2).

7) Process restarting after an emergency case

Process restarting after an emergency case is depended on
properties losing of the project, cleaning process, and reparing process or emergency
investigation procedures. Process restarting consideration is under responsibility of the
manufacturing director according to an agreement from the mechanical head,
electricity head, and safety and environmental section.

Local organizations have ability to help the project for stopping
emergency case. The project could ask for assistant from nearby local organizations, by
which; yearly emergency response training will be performed with those local
organizations, routinely. Furthermore, fire fighting equipment will be checked monthly

according to the fire prevention standard and fire alarming system standard of the Council
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of Engineering of Thailand (C.E.T.) B.E. 2543. Potential of local organizations for stopping

emergency case are described as following.

Agency Phone number
Ratchaburi Hospital 032-719600
Ratchaburi Office of Disaster Prevention and Mitigation 032-332571-2,4
Ratchaburi Police Station 0-3232-7912
Hin Kong Subdistrict Administrative Organization 032-240261
Huai Phai Subdistrict Administrative Organization 0-3237-0415
2.12 Community relationship and complaint case receiving

(1) Community relationship

Public relation

1) Media distribution for public relation of the project will be performed
to those governmental organizations in a radius of 5 to post send information related to
local communities monthly. That information is job application, environmental
management, problem solving, and environmental quality monitoring results,

2) Providing complaint case receiving box infront of the project, Ratchaburi
District Office, and Local Administration Office in the study area, and sending staffs to
collect the complaint forms 2 times/month,

3) Set up open house activity to invite local governmental organizations
for both provincial, district, and subdistrict including community leadres and local peoples

to visit the project and sharing opinions about project operation.

Public service and community service
The project has prepared plans and budget to support public service and

community service according to their activities by;
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Table 2.12-1

Public relations and mass relations plans

funds® Duration/
Activity Details Target Group Objective Operation period Success Index
(baht) frequency
1) Pre-construction phase ¥
1 Public Health
1.1 Mobile medical unit - Establish a mobile medical unit project. People living nearby - Promote community health 700,000 - 1 time for each Before Participants is not less
the project area. subdistrict construction than 500 people.
covering between March
6 subdistrict and B.E. 2563 to May
1 municipality B.E. 2564
1.2 Prevention project - Promote disease prevention guidelines, People living nearby - Promote community health 350,000 - Once before Before Participants is not less
such as promoting exercise of the the project area. construction construction than 200 people.
community and providing knowledge period btween August
management on nutrition. to January
2 Education
Educational support - Study demands of schools to plan the Schools nearby the | - Develop education in the area 350,000 - At least once Before Establishing an education
next development. In this phase, the project before construction plan during the
project will provide supports according to development area construction btween August construction of the
demands of schools in the first year. period to January project
3 Sports
Promote traditional sports of the | - Together with the community to create People living nearby | - Promote exercise 480,000 - At least once Before Participants is not less
community annual traditional sports project in the the project area. - Promote community health before construction than 100 people.
area. - Build good relationships with the construction btween August
community period to December
4 Communication Relations
4.1 Neighbor Project - Let the community visits the power plant People living nearby | - Build knowledge and 2,800,000 - At least 3 times Before Satisfaction survey have
to enhance knowledge and understanding the project area. understanding on the power before construction an assessment of more
on the power plant operation. plant operation. construction btween August than 80%
period to January
4.2 Support activities and - Support media activities on various Local media - Build knowledge and 800,000 - At least once Before Local media participate
organize public relations occasions and arrange relations activities understanding on the power before construction more than 20 media
activities with the media with the media, including support plant operation construction btween August
capacity building activities for local media. - Build capacity for local media period to January
- Build a good relationship
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Table 2.12-1

Public relations and mass relations plans

community and providing knowledge

management on nutrition.

6 subdistrict and

1 municipality

funds® Duration/
Activity Details Target Group Objective Operation period Success Index
(baht) frequency
5 Social Support
5.1 Support organization - Support activities in Ratchaburi/traditional  Organizations in | - Build a good relationship and 1,500,000 | - At least 2 times | - Before Participating in or
activities in Ratchaburi. activities in the community. Ratchaburi/ support the social responsibility. before construction supporting provincial
community nearby construction btween January activities at least 2 times.
the project period to December B.E.
2563
5.2 Support the organization of | - Allocate budget for the community People living nearby | - Carry on the tradition 8,500,000 | - 1 time for each | - Before Participate in community
activities for the development according to the objectives the project area. - Build a good relationship subdistrict construction activities of 6 sub-
communities nearby the of each area by establishing guidelines for Community leaders | - Develop community covering btween January districts, 1 municipality
project budget use, establishing of community - Build a good relationship and 6 subdistrict and to December BE. Budget report
committees for each district to consider support the community 1 municipality 2563
the use of the budget for the most
benefit of the community as well as
reporting results of using the budget.
6 Environment
Environmental inspection of Hin | - Establish an environmental inspectorate People living nearby | - Establishing a committee to 50,000 - At least 1 |- Before Complete the
Kong Power Plant of Hin Kong Power Plant which consists of the project area. provide project information meeting before construction establishment of a
representatives from government Community leaders construction btween August committee before the
agencies, public, local government Related agencies to December construction starts.
organization, administrative and the
power plant to be responsible for
verifying various information on
environmental aspect since the
construction of the power plant started.
2) Construction phase %
1 Public health
1.1 Mobile medical unit - Establish a mobile medical unit project. People living nearby | - Promote community health 700,000 per | - At least once a | July to December Participants is not less
the project area. year | year covering than 500 people.
6 subdistrict and
1 municipality
1.2 Prevention project - Promote disease prevention guidelines, People living nearby | - Promote community health 350,000 per | - At least once a July to December Participants is not less
such as promoting exercise of the the project area. year | year covering than 200 people.
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Table 2.12-1

Public relations and mass relations plans

funds® Duration/
Activity Details Target Group Objective Operation period Success Index
(baht) frequency

Education

2.1 Community development Collaborate with the Office of the Local children, - Increase educational 1,000,000 per | - All year January to Provide suitable

scholarships Education and study demands of the youth and students opportunities year December scholarships for

community to provide appropriate - Promote education communities in 6 Sub
scholarships such as grants for primary, districts and 1
secondary, tertiary students or as an municipality.

ongoing scholarship.

2.2 Teacher network for the Establish a network of teachers in 6 sub- Teachers of 6 sub- - Develop an education in the area 500,000 per - Twice a year January to June Organize teacher network

development districts and 1 municipalities in order to districts and 1 year and July to meetings within January -

be able to exchange knowledge and municipality December June. Satisfaction survey
convey the benefits to the development have an assessment of
of education in the area, including more than 80%
develop the knowledge and abilities of

teacher personnel in the area.

Sports

Promote traditional sports of the Together with the community to create People living nearby | - Promote exercise 480,000 per | - Once a year November Participants is not less

community annual traditional sports project in the the project area. - Promote community health year than 100 people in each

area. - Build good relationships with the year.
community
Communication Relations
4.1 Neighbor Project Let the community visits the power plant People living nearby | - Build knowledge and 150,000 per - At least 3 times | - January to Satisfaction survey have
to enhance knowledge and understanding the project area. understanding on the power ar a year December an assessment of more
on the power plant operation. plant operation. than 80%

4.2 Support activities and Support media activities on various Local media - Build knowledge and 800,000 per - Al year - January to Local media participate
organize public relations occasions and arrange relations activities understanding on the power year December more than 20 media
activities with the media with the media, including support - plant operation

capacity building activities for local media. Build capacity for local media

Social Support

5.1 Support organization Support activities in Ratchaburi/traditional Organizations in - Build a good relationship and 1,000,000 per - All year - January to Participating in or
activities in Ratchaburi. activities in the community. Ratchaburi/ support the social responsibility. Jear December supporting provincial

community nearby

the project

activities at least 2 times.
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Public relations and mass relations plans

Table 2.12-1

community and providing knowledge

management on nutrition.

6 subdistrict and

1 municipality

funds® Duration/
Activity Details Target Group Objective Operation period Success Index
(baht) frequency
5.2 Allocate budget to Allocate budget for the community - People living nearby | - Carry on the tradition 3,500,000 per - Al year - January to Participate in community
communities development according to the objectives the project area. - Build a good relationship Jjear December activities of 6 sub-
of each area by establishing guidelines for | . Community leaders | - Develop community districts, 1 municipality.
budget use, establishing of community Budget report
committees for each district to consider
the use of the budget for the most
benefit of the community as well as
reporting results of using the budget.
6 Environment
6.1 Environmental inspection of Organize a meeting or study visit of the - People living 