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Article 13: Indemnification

Schedule 1: Scope of Preliminary Services

13.1 By Contractor i .
1.1 Preliminary Services

Subject to Article 6 (Liabilities of the Parties), the Contractor shall indemnify, defend and hold
harmless the Owner and its officers, directors, employees, agents and representatives, from and
against all claims, damages, losses and expenses, sanctions, liabilities, legal proceedings,
demands, losses, regulatory penalties or fines, of whatsoever kind or character, including
reasonable attorney's fees and expenses in respect of:

(a) bodily injury, sickness, disease or death, of any person;

(b) damage to or loss of any property of any person; or

(c) all events leading to suits and claims brought against the Owner by third parties,
but only to the extent arising from (i) breach of its obligations hereunder; (i) a violation of law;
and (iii} the Contractor's action or omission in connection with the performance or attempted
performance of the Contractor's obligations under this Contract ( including the actions or
omissions of any employee, officer, director, agent or subcontractor of the Contractor).

13.2 By Owner

Subject to Article 6 (Liabilities of the Parties), the Owner shall indemnify, defend and hold
harmless the Contractor and its officers, directors, employees, agents and representatives, from
and against all claims, damages, losses and expenses, sanctions, liabilities, legal proceedings,
demands, losses, regulatory penalties or fines, of whatscever kind or character, including
reasonable attorney's fees and expenses in respect of:

(a) bodily injury, sickness, disease or death, of any person;

(b) damage to or loss of any property of any person; or

(c) all events leading to suits and claims brought against the Contractor by third parties,
but only to the extent arising from (i} breach of its obligation hereunder; (ii) a violation of law:
and (iii) the Owner's action or omission in connection with the performance or attempted
performance of the Owner's obligations under this Contract (including the actions or omissions
of any employee, officer, director, agent or subcontractor of the Owner).

13.3 Joint Negligence

In the event that the Contractor and the Owner are both negligent or are in breach of their
respective obligations under this Contract, each Party shall be liable under this Article 13
(Indemnification) in proportion to its relative degree of negligence or fault.

Article 14: Dispute Resolution

"~ “T'he Partics agree to make a diligent, good faith attempt fo resolve all disputes arising under or in "

connection with this Contract in an equitable manner. This attempt shall involve discussions
between the Contractor’s representative and the Owner's representative, and then, if such
representatives are unable to resolve the dispute pursuant to this Article within sixty (60) days
upon the first notification of the dispute from a Party to the other Party, the Parties shall submit
such dispute to the court having jurisdiction in Thailand.

During Preliminary Service Period, The Contractor shall provide the Services specified below.

1.1.1  The Contractor shall provide mobilization plan, any lists of documents ie work
instruction, Procedure, IS0, etc. and Curriculum Vitae lists of potential O&M Manager
for owner's selection and approval in advance for two (2) months before preliminary
service date starting.

1.1.2  The Contractor shall identify and recruit the necessary qualified and experienced O&M
personnel for the Services. g

1.1.3  The Contractor shall develop a plan for the Operation Phase, including preparation of the
operating and administrative procedures for 8S-CCPP and the Facilities.

1.1.4 The Contractor shall prepare the O&M budget for the six (& vears of operation and cover
for the first main equipment major overhaul of planned outage. The O&M budget include
LTSA and Non LTSA spare part, which is an estimate based on information received
during Preliminary Services only. After COD, the budget will be revised to the power
plant every year to make it closer to reality.

1.1.5  The Contractor shall recommend necessary operational and maintenance spare parts with

approval by owner but all guarantee performance condition shall not be affected and
establish inventory control procedure for the S5.CCPP and the Facilities.

1.1.6  The Contractor shall arrange O&M personnel to the training provided by the EPC
Contractor. The Contractor will complete the work instructions startstop power plant

before COD.

1.1.7  The Contractor shall utilize the plant infrastructure provided by the EPC Contractor such
as workshop, stores.

1.1.8  The Contractor shall manage receiving and storing of all the spares and Consumables
including the update of spare parts stock data according to the LTSA and Non LTSA
contracts by using the warehouse management system or Record Inventory Control only
the power plant scope. If HKP requests to repair work outside the plant and spare parts
need to be inspected, including randomly checking the status of Spare Parts backed up
by MHPS and can be operated by contractors. but does not include warehouse

management and consider it on a case-by-case basis

1.1.9  The Contractor shall develop planning platform for the Emission, Disposal, Waste and
Environmental monitoring and reporting comply to Owner's requirements. The
Contractor is in the process of preparing the data as a CMMS and will be used for the
Hin Kong Power Plant Project, without additional cost

43



1.1.10

LL11

1.1.12

1.1.13

1.1.14

‘The Contractor shall support the Owner on its O&M perspectives in review of the power
plant design produced by the EPC Contractor. Reports will be sent to the Owner every

month or urgent cases the Owner will receive the reports immediately in order to keep
up with the negotiations during the EPC's work at the project.

The Contractor shall establish a safety manual and safety procedure permit to work
system.

The Contractor shall procure, implement and comply to Owners Management System
for Computerized Maintenance Management System (CMMS), populate the CMMS
database, provide CMMS training, and establish a Preventive Maintenance program and
Parts inventory control system utilizing the CMMS Except for the data connection
between HKP's SAP system and EGAT's CMMS system, additional investments will be
required for data interfacing between HKP and contractors.

The Contractorshall prepare a Facility safety and health program consisting of Procedure
and a manual according ISO Standard which practiced by Owner. These shall include

emergency Procedures for personnel safety.

The Contractor shall assist the Owner regarding whether the EPC Contractors have
completed requirements for occurrence of the Date of Facility Acceptance, to be witness
any tests, recommend and suggest including specification of punch lists work to be
completed by the EPC Contractors after Substantial Completion Date. The Contractor
will separate Major and Minor Punch Lists to Owner, in case of Major Punch Lists will
not be able to pass inspection, And in the case of Minor Punch Lists, The Contractor will

monitor the completion of the work after COD has been completed within 1 year before
the Warrantee expires.

12 Commissioning

The Contractor shall provide the following services to ensure that the Owner will receive a sound
and reliable plant, capable of long-term commercial operation upon commissioning.

1.2.1-

1.2.2

1.2.3
1.24

The Contractor shall support the Owner on its O&M perspectives in review the
commissioning procedure manual prepared by EPC and according with PPA.

The Contractor shall record the relevant operational data in all intended modes of
operation against the design data during the commissioning period in order to be the
baseline data starting from the COD period. In order lo compare the data between the
design values and the actual values, and during the Trial Run the EPC may change some
values in order to pass the test.

The Contractor shall participate at all stages during plant start-up on behalf of the Owner.

The Contractor shall provide qualified and experienced staff to the commissioning
organization. (If Owner require)

The Contractor shall establish management systems for adminisiration, operation,
maintenance, safety and environment, subject to the Owner's approval.

235

26

Safety, Health, Environment and Regulatory Requirements

251

252

259

Reports

The Contractor shall ensure the SS-CCPPs and the Facilities achieves and maintains the
highest possible standards of capacity, availability, efficiency and low emission level
consistent with government requirements and laws.

The Contractor shall ensure the operation of SS-CCPPs and the Facilities complies with
Thailand regulators and laws,

The Contractor shall perform the work in accordance to PPA, Thailand Government
requirements, Good Engineering Standards & Practices, Prudent Utility Practices and
insurance requirements.

The Contractor shall secure all necessary environmental Permits, certificates of fitness and
all licenses and approvals.

The Contractor shall develop, maintain and administer Safety and Work Protection Code
“Work permits- requirements across all O&M activities,

The Contractor shall procure the personnel protection suites and equipment. SCBA

equipment used for firefighting is classified as armament, therefore it is the owner's
responsibility to prepare at least 4 SCBAs (sets with tanks) and 2 spare tanks. The Contractor

is responsible for providing enough for use.

The Contractor shall provide the professional EHS officer as the day to day staff.

The Contractor shall provide to the Owner daily, weekly, monthly, quarterly and annual reports as
set out below. The Owner shall be entitled to require reasonable modifications to the format of daily,

weekly, monthly, quarterly and annual reports at any time. The daily, weekly, monthly and quarterly

reports shall be provided during the Preliminary Services and the Operation and Maintenance
Services.

261

Daily, weekly, monthly and quarterly reports.
The Contractor shall report daily, weekly, monthly and quarterly operating and production
results as reasonably required by the Owner. The monthly report shall provide to the Owner

by the 7th Business day of each month as reasonably required by the Owner, including
monthly fuel and water consumption using Facility instruments and other information as may
be reasonably required by the Owner.

The form of such reports shall be determined by the Contractor with the Owner's approval

prior to the commencement of the Operations Phase and modified as appropriate from time
to time thereafter.




262 Annual reports.
The Contractor shall provide to the Owner an annual report in respect of each operating year
on or before the last business day in January of the following year. Such report shall include

detailed information on the Operations, Mainienance, Spare parts, Improvements,
Moeodifications, any event impact to SS-CCPPs and the Facilities and performance of the SS-

CCPPs and the Facilities including other information as may be reasonably required by the
Owner.

The Contractor shall compare reports against annual forecasts and previous years:
performance and provide the Owner with a detailed written explanation of variances and
recommendations for modifications.

27  Inventory

The Contractor shall store and maintain any Parts including any Parts used for Planned Maintenance,
material, Consumables and tools upon arrival at the site, in accordance with any written instructions
provided including those provides by OEM. The Contractor shall ensure that any such items stored

and maintained are properly at all times. The Contractor shall use the storage facility as provided by
the Owner under the EPC contract. The Owner shall conelude an appropriate insurance cover the
storage facility.

28  Terminal Points for the Services

The terminal points shall be responsible by the Contractor are as table below but not limited to :

Item Description

Power Output to Grid Connection point at 230 kV line between CCCF and EGAT at air
break switch.

Gas Delivery Natural gas pipe after isolation valve at tic-out point. Gas Melering

Exclude: Fuel Gas Metering station

Water supply Raw water intake system located at Mae Klong River.

Waste Water Discharge point from the CCPP waste water pond to Mae Klong
River.

Ground maintenance Site boundary fence including CCPP and Raw Water Pump

Station.
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Mitsui Sumitomo Insurance Co., Ltd. Thailand Branch

175 Sathorn City Tower 14th Floor, South Sathorn Road,
Thungmahamek, Sathorn, Bangkok 10120, Thailand

www.ms-ins.co.th

AMember of BYVEYH:BY INSURANCE GROUP

COMPREHENSIVE GENERAL LIABILITY INSURANCE
HIN KONG POWER COMPANY LIMITED (“HKP”)

POLICY NO.BKD/MCGL/24-000060

Whereas the Insured named in the schedule hereto has applied to Mitsui Sumitomo Insurance Co., Ltd.
(hereinafter called the “Company”) and has paid the Premium as set out herein as consideration for the
indemnity hereinafter cantained.

Now this Policy witnesseth, together with the Schedule attached hereto, that subject to the terms,
exceptions and conditions contained herein or endorsed hereon the Company agrees to indemnify the Insured
in respect of loss, damage as hereinafter specified occurring during the Period of Insurance.

Provided always that
the due observance and fulFillment of the Conditions endorsed on this Policy which Conditions

are to be read as part of this Policy shall so Far as the nature of them respectively will permit be
a condition precedent to any liability of the Company under this Policy.

P the QR €0.,L1d. Thaltand Brand¥'s Privacy Palicy.

X ».
OFyT, b

.ms-ns.co.! ic/upload/PrivacyPolicy/MSITBPrivacyPolicyEng.pdf
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HEAC

UBUN AUNoIMOIoas 390R

Month/Year : March, 2024
Machine: HKP#1

Waste Generator 1D:40700328425647

INDUSTRIAL WASTE MONTHLY REPORT
HIN KONG POWER PLANT

Waste Description Waste from Location | Quantity/month Waste Transportation Name Manifest No.|Waste Precessor Name | Manufacturing Permit No. Remark
None Hazadard Waste
- Comercial Wasle Office Building 1,200 kg. Hin Kong Subdistrict Hin Kong Subdistrict Hin Kong Subdislrict Local disposal under the Law
Hazadard Waste
Note:
Approve by :

{Supachai Khawnuon )

Environment Manager




HF ™

BN Bunouiwioas 410

Month/Year : April, 2024
Machine: HKP#1

Waste Generator ID:40700328425647

INDUSTRIAL WASTE MONTHLY REPORT
HIN KONG POWER PLANT

Waste Description Waste from Location | Quantity/month | Waste Transportation Name Manifest No. |Waste Precessor Name| Manufacturing Permit No. Remark
None Hazadard Waste
- Comercial Wasie Office Building 1.200 kg. Rin Kong Subdistrict - Hin Kong Subdistrict Hin Kong Subdislirict tocal disposai under the Law
- Sludge from WTP WTP 9,050 kg. Beiter Warld Green 3-19-0467-D14731-0-N Batter World Green 20180300225401
- Sludge from WTP WTP 8,770 kg Belter World Green 3-19-0467-014 923-0-N Better World Green 20190300225401
- Sfudge from WTP wTP 7.470 kg. Better World Green 3-19-0467-014998-0-N Better World Green 20150300225401
- Sludge from WTP wTP 17,160 kg, Beiter Warld Green 3.16.0467-015071-0-N Better World Green 20190300225401
- Sludge from WTP WTP 20,770 kg Betier World Green 3-19-0467-031009-0-N Betier World Green 20190300225401
- Sludgs from WTP wTP 21,380 kg. Better Worid Green 3-19-0467-047347-0-N Better World Green 20190300225401
- Sludge from WTP WTP 20,140 kg. Better Warld Green 3-18-0467-053721-0-N Better Warld Green 2018030022540
- Sludge from WTP wTP 20,010 kg. Better World Green 3-19.0467-059247-0-N Betler World Green 2019030022540
- Sludge from WTP WTR 19,590 kg. Better Warid Graen 3-19-0467-065762-0-N Betler Warld Green 20190300225401
- Sludge from WTP WTP 21,340 kg. Belter Warld Green 3-19-0467-065802-0-N Better World Green 2019030022540
Hazadard Waste
Note:

Approve by

{ Supachai Khawnuon )

Environment Manager




USEN Runanwiaad duin

Month/Year : May, 2024
Machine: HKP#1

Waste Generator ID:40700328425647

INDUSTRIAL WASTE MONTHLY REPORT
HIN KONG POWER PLANT

Waste Description Waste from Location | Quantity/month Waste Transportation Name Manifest No. | Waste Precessor Name| Manufacturing Permit No. Remark
None Hazadard Waste
- Comercial Waste Office Building 1,200 kg Hin Kong Subdlstrict Hin Kang Subdistrict Hin Kong Subdistricl Lacal disposal under the Law
Hazadard Waste
Note:
Approve
(Supachai Khawnuon )

Environment Manager
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usEn Aunsawisos 9am

Month/Year : Jun, 2024
Machine:HKP#1

Waste Generator 1[:40700328425647

INDUSTRIAL WASTE MONTHLY REPORT
HIN KONG POWER PLANT

Waste Description Waste from Location | Quantity/month | Waste Transportation Name Manifest No. |Waste Precessor Name| Manufacturing Permit No. Remark
None Hazadard Waste
- Comercial Waste Office Building 1,200 kg, Hin Kong Subdistricl - Hin Kong Subdistrict Hin Kong Subdistrict Local disposal under the Law
- Siudge from WTP WTP 24,300 kg. GENCO 3-70-0767-002484-0-N GENCO 10700001425472
- Sludge from WTP WTP 22,510 kg. GENCD 3-76-0767-003772-0-N GENCO 10790001425472
- Studge from WTR wWTP 23,250 kg. GENCU 3-70-0767-007296-0-N GENCO 10700001425472
- Sludge from WTP WTP 25,530 kg. GENCO 3-70-0867-093208-0-N GENCO 10700001425472
- Sludge from WTP WTP 23,700 k. GENCOD 3-70-0667-097320-0-N GENCOQ 10700001425472
- Sludge from WTP WTP 25,970 kg. GENCO 3-70-0867-108611-0-N GENCO 10700001425472
- Sludge from WTP WTP 24,690 kg. GENCO 3-70-0667-109963-0-N GENCO 10706001425472
- Sludge from WTP wWTP 23,160 kg. GENCOD 3-70-0667-1142:41-0-N GENCOQ 10700009425472
~ Sludge fram WTF WTP 20,120 kg. GENCO 3-70-0667-115573-0-N GENCO 10700001425472
- Sludge from WTP WTP 22,550 kg. GENCO 3-70-0667~120635-0-N GENCO 10700001425472
~ Sludge from WTP WTP 24,280 kg. GENCO 3-70-0667-130141-0-N GENCO 10700001425472
Hazadard Waste
Note:

Approve b

{ Supachai Khawnuon )
Environment Manager
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UGR-WASTE STORAGE BUILDING

Building - GROUND FLOOR PLAN (Light scene 1)
Room list

<STECON
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Bl Waste stiﬂage area il Lubricating oil storage area

UGR-WASTE STORAGE BUILDING

Building - GROUND FLOOR PLAN (Light scene 1)
Room list

Lubricating oil storage area

Procal Aggom
3b60W 5698 m?

Lighting power density

0.63 W/m? = 1,62 W/m?/100 Ix (Room)
0.85 W/m? = 2,18 W/m¥/100 Ix (Working plane)

STECON

Eperpendicusr (Working plane)
389 Ix

pcs. Manufacturer Article No. Article name P DLuminaire
2 L&E - LWPFL/1L-18LED 180W 1950 Im
Waste storage area
Peow! Aroom Lighting power density Eperpendicular (Working plane)
360W 57.50 m? 0.63 W/m? = 1,69 W/m?/100 Ix (Room) 3711
0.84 W/m? = 2.27 W/m?/100 Ix (Working plane)
pcs. Manufacturer Article No. Article name P Pluminaire
2 L&E . LWPFL/1L-18LED 180w 1950 Im
P 3 nend [ & 54584 [
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Building - GROUND FLOOR PLAN (Light scene 1)

Calculation objects
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UGR-WASTE STORAGE BUILDING

Building - GROUND FLOOR PLAN (Light scene 1)
Calculation objects

Working planes

N
STECON >

Properties £ Ermin Emax Uo (g1) gz Index
Working plane (Waste storage area) 371Kk 21.61x 52.51x 0.58 0.41
Perpendicular illuminance (adaptive)
Height: 0.800 m, Wall zone: 0.500 m
Working plane (Lubricating oil storage area) 38.9Ix 21.7 1 527 Ix 0.56 0.41

Perpendicular illuminance (adaptive)
Height: 0.800 m, Wall zone: 0.500 m

ngresr fama Samen 71 G I 54584



UGR-WASTE STORAGE BUILDING UGR-WASTE STORAGE BUILDING

STEGON STECON

Building - GROUND FLOOR PLAN - Lubricating oil storage area (Light scene 1)
Summary

Building - GROUND FLOOR PLAN - Lubricating oil
storage area

Description

Ground area 56.98 m? Clearance height 5.000 m
Reflection factors Ceiling: 70.0 %, Mounting height 4.300 m
Walls: 50.0 %,
Floor: 20.0 % Height working plane 0800m
Maintenance factor 0.80 (fixed) Wall zone working plane 0.500 m

9 Faireer D AsmaBamon i T 0 54584
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UGR-WASTE STORAGE BUILDING

STECON

Building - GROUND FLOOR PLAN - Lubricating oil storage area (Light scene 1)

Summary
Results

Symbol Calculated
Working plane Eprperd cilr 3891

Uo (1} 0.56

Lighting power density 0.85 W/m?

2.18 W/m?100 Ix

Energy estimation'® Consumption 89.1 kWh/a
Room Lighting power density 063 W/m?

1.62 W/m#/100 Ix

G <5,

utard toft-es Building - GROUND FLOOR PLAN - Waste storage
area
Luminaire list Description
pes. Manufacturer Article No. Article name Rus P (] Luminous efficacy
2 L&E {LWPFL/1L-18LED - 18.0W 1950Im  108.3 Im/W
Engeet L Asma Samoh D 1 54534 1 Engirver Asma Samoh 1 [ 1 34554



UGR-WASTE STORAGE BUILDING

Building - GROUND FLOOR PLAN - Waste storage area (Light scene 1)

Summary
i K o b =),
|
iy — H
|
i 4
7 )
R > —
- - ——
I RN
Ground area 57.50 m? Clearance height 5.000 m
Reflection factors Ceiling: 70.0 %, Mounting height 4300 m
Walls: 50.0 %,
Floor: 20.0 % Height working plane 0.800 m
Malntenance factor 0.80 (fixed) Wall zone werking plane 0.500 m
Froprear fsna Sanon RN 54554 13

UGR-WASTE STORAGE BUILDING /

@cnn

Building - GROUND FLOOR PLAN - Waste storage area (Light scene 1)

Summary
Resuits

Symbol Calculated
Working plane Epevpesdicutis 370 1x

Us (@) 0.58

Lighting power density 0.84 W/m?

2.27 W/m#100 Ix

Energy estimation? Consumption 89.1 kwh/a
Room Lighting power density 0.63 W/m?

1.69 W/m?/100 Ix

are s
aied Lo ng

Uzasaton profile DIALLC [ eselto (3 26 2 St wd {ollze)

Luminaire list

pcs. Manufacturer Artlcde No. Article name Rue P 4 Luminous efficacy

2 L&E *LWPFL/1L-18LED - 18.0W 1950Im 1083 Im/W

Fagineer - Asmg Samon 11 G 1 54584 14



UGR-WASTE STORAGE BUILDING

Outdoor
Description

UGR-WASTE STORAGE BUILDING

Outdoor (Light scene 1)
Summary

Mounting height 2554m
Ground area 36.93 m? Height working plane 0.000 m
Maintenance factor 0.80 (fixed) Wall zone working plane 0.000 m




UGR-WASTE STORAGE BUILDING

Outdoor {Light scene 1)

Summary
Results

Symbol Calculated
Working plane Eperpendicutar 16,1 Ix

U (a1} 0.069
Energy estimation® Consumption 158 kWh/a
Space Lighting power density 0.49 W/m?

3.02 W/m?/100 Ix

BN AL G mang SHR ) S

iyt o gro!

AL rase 110G (S 14 Sty

o {outdear

wlatan 3reap

Luminaire list

pcs. Manufacturer Article No. Article name

[

Luminous efficacy

1 L&E - LWPFL/1L-18LED = 180w

1950 Im

108.3 Im/w

Fnameer s Asmea Sareoh 11 G 11 54584

UGR-WASTE STORAGE BUILDING

Outdoor (Light scene 1)
Calculation objects

STECON

Engirver Asma Samen AT D 54584



UGR-WASTE STORAGE BUILDING

Outdoor (Light scene 1)
Calculation objects

Working planes

Properties E Emin Ermax Uo (1)

9z

STECON

Index

Working plane (Outdoor) 16.1 Ix 1.111x 75.7 Ix 0.069
Perpendicular illuminance (adaptive)
Height: 0.000 m, Wall zone: 0.000 m

0.015

UGR-WASTE STORAGE BUILDING
STECON
Glossary
A
A Formula symbol for a surface in the geometry
B

Background area

The background area borders the direct ambient area according to DIN EN 12464-1 and
reaches up to the borders of the room. In larger rooms, the background area is at least
3 m wide. It is located horizontally at floor level

ccT

(Engl. correlated colour temperature}

Body temperature of a thermal radiator which serves to describe its light cofour. Unit:
Kelvin [K]. The lesser the numerical value the redder; the greater the numerical value the
bluer the light colour. The colour temperature of gas-discharge lamps and semi-
conductors are termed "correlated colour temperature" in contrast to the colour
temperature of thermal radiators

Allocation of the light colours to the colour temperature ranges acc. to EN 12464-1

Light colour - colour temperature [K]
warm white (ww) < 3,300 K

neutral white (nw) 2 3,300 -5,300 K
daylight white (dw) > 5,300 K

Clearance height

The designation for the distance between upper edge of the floor and bottom edge of
the ceiling (in the completely furnished status of room).

Control group

A group of luminaires that are dimmed and controlled together, For each lighting scene,
a control group provides its own dimming value, All luminaires within a control group
share this dimming value, The control groups with their luminaires are automatically
determined by DIALux on the basis of the created light scenes and their luminaire
groups.

CRI

(Engl. colour rendering index)}
Designation for the colour rendering index of a luminaire or a lamp acc. to DIN 6169:
1976 or CIE 13.3: 1995

The general colour rendering index Ra (ar CRI} is a dimensionless figure that describes
the quality of a white light source in regards to its similarity with the remission spectra of
defined 8 test colours (see DIN 6169 or CIE 1974) to a reference light source.

20



UGR-WASTE STORAGE BUILDING

Glossary

D

Daylight autonomy

Describes what percentage of the daily working time the required illuminance is met by
daylight. The nominal illuminance is used from the room profile, unlike described in EN
17037. The calculation is not done in the centre of the room but at the placed sensor
measuring point. A room is considered sufficiently supplied with daylight if it achieves at
least 50% daylight autonomy,

UGR-WASTE STORAGE BUILDING

Daylight factor

Ratio of the illuminance achieved solely by daylight incidence at a point in the inside to
the horizontal illuminance in the outer area under an unobstructed sky.

Formula symbol: D (Engl, daylight factor)
Unit: %

Daylight quotient effective area

A calculation surface within which the daylight quotient is calculated

E

Energy evaluation

Based on an hourly calculation procedure for daylight in indoor spaces, considering the
project geometry and any existing daylight contral systems. Qrientation and location of
the project are also considered. The calculation uses the specified system pawer of the
luminaires to determine the energy demand. A linear relationship between power and
luminous flux in the dimmed state is assumed for daylight-controlled luminaires. Times
of use and nominal illuminance are determined from the usage profiles of the spaces.
Switched-on luminaires that are explicitly excluded from control also consider the
specified times-of-use, The daylight control systems use a simplified contral logic that
closes them at an outdoor horizontal illuminance of 27,500Ix

The calendar year 2022 is used as a reference only, It is not a simulation of this year. The
reference year is only used to assign the days of the week to the calculated results. The
changeover to summer time is not considered, The reference sky type used is the
average sky described in CIE 110 without direct sunlight

The method was developed together with the Fraunhofer Institute for Building Physics
and is available for review by the Joint Working Group 1 ISO TC 274 as an extension of
the previous annual regression-based method

Glossary

G

o Often also U, (Engl. overall uniformity)
Designates the overall uniformity of the illuminance on a surface. It is the quotient from
Emin to E and is required, for instance, in standards for illumination of workstations,

gz Actually it designates the "non-uniformity" of the illuminance on a surface. It is the
quotient of Emin to Emax and is generally only relevant for certifying the emergency
lighting acc. to EN 1838.

[

Tlluminance Describes the ratio of the lJuminous flux that strikes a certain surface to the size of this

surface (Im/n?? = Ix). The illuminance is not tied to an object surface. [t can be determined
anywhere in space (inside or outside), The illuminance is not a product feature because it
is a recipient value. Luxometers are used for measuring.

Unit: Lux
Abbreviation: Ix
Formula symbol: E

Tlluminance, adaptive

For the determining of the middle adaptive illuminance on a surface, this is rastered
“adaptively". In the area of large illuminance differences within the surface, the raster is
subdivided finer; within lesser differences, a rougher classification is made.

Illuminance, horizontal

llluminance that is calculated or measured on a horizontal {level) surface (this can be for
example a table top or the floor). The horizontal illuminance is usually identified by the
formula letter Ey,

Tlluminance, perpendicular

Iluminance that is calculated or measured plumb-vertical to a surface. This needs to be
taken into account for tilted surfaces, If the surface is horizantal or vertical, then there is
no difference between the perpendicular and the horizontal or vertical illuminance

Illuminance, vertical

Illuminance that is calculated or measured on a vertical surface (this can be for example
the front of some shelves), The vertical illuminance is usually identified by the formula
letter E.

Eta (n)

(light output ratio)
The light output ratio describes what percentage of the luminous flux of a free radiating
{amp {or LED module) is emitted by the luminaire when installed.

Unit: %

21

LENI

(Engl. lighting energy numeric indicator)
Lighting energy numeric indicator acc. to EN 15193

Unit: kWh/(m?* )

22



UGR-WASTE STORAGE BUILDING

STECON

UGR-WASTE STORAGE BUILDING

Glossary

M

Maintenance factor

STECON
S

See MF

MF

(Engl. maintenance factor)/acc. to CIE 97: 2005

Maintenance factor as decimal number between 0 and 1 that describes the ratio of the
new value of a photometric planning parameter (eg. of the illuminance) to a
maintenance value after a certain time. The maintenance factor takes into account the
soiling of luminaires and rooms as well as the luminous flux reduction and the failure of
light sources.

The maintenance factor is taken into account either overall or determined in detail acc
to CIE 97: 2005 by the formula RMF x LMF x LLMF x LSF.

Glossary

LLMF (Eng!. lamp lumen maintenance factor)/acc. to CIE 97:2005
Lamp flux maintenance factor that takes the luminous flux reduction into account of 2
luminaire or an LED module in the course of the operating time. The lamp flux
maintenance factor is specified as a decimal digit and can have a maximum value of 1
{no luinous flux reduction existing).

LMF (Engl. luminaire maintenance factor)/acc. to CIE 97: 2005
Luminaire maintenance factor that takes the soiling into account of the luminaire in the
course of the operating time. The luminaire maintenance factor is specified as a decimal
digit and can have a maximum value of 1 (no soiling existing).

LSF {Engl. lamp survival factor)/acc. to CIE 97: 2005
Lamp survival factor that takes the total failure into account of a luminaire in the course
of the operating time. The lamp survival factor is specified as a decimal digit and can
have a maximum value of 1 (no failures existing within the time concerned or prompt
replacement after the failure).

Luminance Dimension for the "brightness impression” that the human eye has of a surface. The

surface itself can emit light thereby or light striking it can be reflected emitter value). It is
the only photometric value that the human eye can perceive.

Unit: Candela per square metre
Abbreviation: cd/m?
Formula symbol: L

(Engl. power)
Electric power consumption

Unit: watt
Abbreviation: W

Luminous efficacy

Ratio of the emitted luminous flux ® [Im] to the absorbed electrical power P [W] Unit:
ImMm.

This ratio can be formed for the lamp or LED module (amp or module light output), the
lamp or madule with control gear (system light output) and the complete luminaire
(luminaire light output).

Lumninous flux

Dimension for the total light output that is emitted from one light source in all directions.
Itis thus an "emitter value" that specifies the entire emitting output. The luminous flux of
a light source can only be determined in a laboratory. A difference is made between the
lamp or LED module luminous flux and the luminaire luminous flux.

Unit: Lumen
Abbreviation: Im
Formula symbol: ®

R

Rue) max

Measure of the psychological glare in indoor spaces

In addition to the luminance of luminaires, the level of the Ry value also depends on
the observer position, the viewing direction and the ambient luminance. The calculation
is made according to the table method, see CIE 117. Among other things, EN 12464~
1:2021 specifies maximum permissible Ruey- values Ryay for various indoar workplaces.

Reflection factor

The reflection factor of a surface describes how much of the striking light is reflected
back. The reflection factor is defined by the colour of the surface

Luminous intensity

Describes the intensity of the light in a certain direction (emitter value), The luminous
intensity is a matter of the luminous flux ® that is emitted in a certain spherical angle Q.
The radiation characteristics of a light source are presented graphically in a light
distribution curve (LDQ). The luminous intensity is an SI base unit.

Unit: Candela
Abbreviation: cd
Formula symbol: T

RMF (Engl. room maintenance factor)/acc. to CiE 97: 2005
Room maintenance factor that takes the soiling into account of the space encompassing
surfaces in the course of the operating time. The room maintenance factor is specified
as a decimal digit and can have a maximum value of 1 (no soiling existing)
S

Surrounding area

The ambient area directly borders the area of the visual task and should be planned with
a width of at least 0.5 m according to DIN EN 12464-1. It is at the same height as the
area of the visual task

23
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UGR-WASTE STORAGE BUILDING

Glossary

U

UGR (max)

(unified glare rating)

Measure for the psychological glare effect in interiors.

In addition to luminaire luminance, the UGR value also depends on the position of the
observer, the viewing direction and the ambient luminance. Among other things, EN
12464-1 specifies maximum permissible UGR values for various indoor workplaces,

UGR observer

Calculation point in the room, for the DJALux the UGR value is determined. The location
and height of the calculation point should correspond to the typical observer position
(position and eye level of the user).

\

Visual task area

The area that is needed for carrying out the visual task in accordance with DIN EN 12464
-1.The height corresponds with the height at which the visual task is executed.

W

Wall zone

Circumferential area between working plane and walls which is not taken into account
for the calculation,

Working plane

Virtual measuring or calculation surface at the height of the visual task that generally
follows the room geometry. The working plane may also feature a wall zone.

25
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Please scan QR Code to register the EHS orientation

Ugniimaanuaanns USHN Bunasninas 106

HKP Block 1 EHS Orientation

Mr. Natthapong Charoensri Make Today Safe

https://forms.gle/nRC73eWdAJtF81uC6 1

#adan15u35878 (Orientation Contents)

1. ﬁuﬁmuqu COD Block 1 (Overview of HKP Block 1 Restricted Area)
2. ngszlisuenulaanns (EHS Regulations)
3. mséi’mmimqgmau (Emergency Management)
v
4. msdamaguiniel (Incidelllt Management) 1. ﬁuﬁﬂ')UﬂN COD Block 1
5. a1e3M3aNNUaannsaudss (Safety Precautions for Risky work) 9
6.  MI9aNI3EEE (Waste Management) (HKP Block 1 Restricted Area Overview)

i A ﬁuﬁﬂ LGEY (HKP Block 1 Restricted Aref)NOVErview: H!_"!_: I’EGAT — H!:(_f_: I’EGAT

The yellow area will be a restricted area under EGAT O&M's responsibility from 1 March 2024 onwards. |

H s o o .

Y \ 2. naztiaumInUaanne (EHS Regulations)
. ngmmﬂaaﬂﬁ'ﬂﬁ"ﬂﬂ (General EHS rules)

" nesmssneanylannny (Security measure)

" M3SnHIANNEUEBIgNA (Confidentiality measure)

2.1 ngannUaanseiali (General EHgRules [ TG TVM 2.1 ngensaansonialy (General EHgRues HK= ¢ EGAT

P . N SAFETY SIGNS AND SYMBOLS
1. desdfiRmang szdioy dds thoday dauuaih wazdyanuainnaasnds ng@wizay
ngmwwﬁw‘v’i rasmbhsnuimmualilasaieasn @ 7 A Unrbusegs
(Must strictly follow general rules, r it T it safety sign, job-specific rules (L | ——

and area-specific rules.)

uaAY

wai/ e ilaw se3a winmeniqy
. - st : % AR
‘{ ’ r | 0 T e Prohibition/Stop Warning/Danger W
4 o) o= i o

‘ondition




m n USAILVMN 2 1 ngaonsnlaaadanaly (General Epginules HK® fEGAT

2.1 ngeanuaannaniili (General EEEIRIIES

2. aasdainsudasauiisisgfnnasiumsgaimannulaands Busnaendarsauinabuia 3. wdsmagnw Sanu mwldiesasudemerasmhenu wWauauen mansnem Liayanaliaw

\dauzudy (anciudiideaguuaueniy) u.aﬂaimgm;m’lﬁa‘nm.‘ un ugM

annsosauiivlddanvonsivanmeluiiviiauay Block 1

(Employee/staff card with orientation sticker must be attached where can be clearly seen while (Dress politely and concisely. Do not wear shorts and sandals. In the case of entering the restricted

entering the restricted area HKP Block 1.) area HKP Block 1. Must wear a long-sleeved shirt and long pants. If wearing a short-sleeved shirt,

must cover it with a long-sleeved shirt. Wearing armbands instead of long-sleeved shirts is not

—_— alloved.)
CONTRACTOR

PASSED EHS ¢
ORIENTATION
DATE. ..
HKP-OBM-OF
PASSED EHS
ORIENTATION
DATE. n
1 12
W 5 ¢ o & 3
2.1 ngaNuaannanalu (General EQSFules [ | VSR VB 2.1 nganalaansiznaly (General EHERMIES HKE fEGAT
4. @wldaunsalduasasanaaanssdivyanaiiuguliasudiuuazgndas fawdfiufiimuas - . e 4 .
. ] . Y . . . gunsaiduasasanulaandsdnyanadasldiusasnasgiumuiinguanaiinue wu an. 150
audsenaumlg waNNHsAY S89NHIAY waswiumisny tkﬂzﬂ’l}l‘lﬁq‘dﬂimﬂﬂﬂiaiﬂ')'liﬂ]i‘i]ﬂﬂﬂ
i e o« . Y . . EN ANSI AS/NZS JIS NFPA NIOSH OSHA (PPE must be certified by TIS, ISO, EN, ANSI, AS/NZS, JIS,
aqunaauwmuluﬁwanumwm‘lwmumuuazgnmm
NFPA, NIOSH, OSHA.)
(Basic PPE must be worn before entering the restricted area, which includes a hard hat, safety shoes and
safety glasses. Also, wear other PPE that is required according to work risk.) . . ﬁ
= - )
&4 a
14

2.1 nganuUaandeiali (General Exgirules HK= “EGAT IPW nganulaansianily (General ELGRUIES HK= fEGAT

P o o sl . 5. s Ao aalilihiaulas Tons
qﬂnimqmmmmwﬂaamnﬂmuqnﬂawmm WINUIAIN L9 (Damaged PPE is not allowed.) - VI UNUNNIZUIUNITHEN INBULATUBUANG LOBLOAUIN

(It is strictly prohibited to enter the operation area without permission.)

A®

Do not
Danger
enter
15 16
[ * o o +
2.1 ngaNuaannan2ll (General EQ$tules | USRI CEVB 1 ngansaansanalu (General EQgiules HK= fEGAT
6. laiayanaligsumanguywsluiiuiiauau Block 1 7. ¥amnwans Tngsuda suawin wisdnusanasad dym dwangraneynaiio whanmely
(Please be inform that contractors are not allowed to smoke in the restricted area HKP Block 1.) ﬁuﬁtmﬂLﬁﬂ']j'lﬂ i’]N‘V‘i‘/\: WA UMITWIY
(Do not carry weapons, explosives, drugs, alcohol, Cannabis (and its product) and all illegal things into the
restricted area HKP Block 1. Also, gambling is not allowed. )
e A
és wéjous ao loos ‘g
{a @ @
IN THIS @O :
AREA ® FRE%
18



8 8
e CEGAT (General EB HHK>= *EGAT
8. nsufuRawifidadedes wu sowidivszmald omuings owduiiduaina awiidinsld 9. shahamsuazatasdsdrinmaluiiufinouan Block 1 sndurhas
i
ao o PR T - 4 M
@5ANBUATIE UAZIIUDY ) IABNIINITIIIUABUAzsTIEMANNESS HazyaaIned (Food and drink is prohibited in the restricted area HKP Block 1. Except. Drinking water.)

nnumasslisuusing ass

(High risky works such as hot work, working at height, confined space entry, hazardous chemicals and

) o ) - 10. havauvdaiadrluaamainavialiladayaneuaslselwih Tusiviiaruas Block 1
others requires the hazard and risk and permission to work.) L i

(Do not sleep in the working area - the restricted area HKP Block 1.)

11. Wiayanalisuminldiashmeluiiviiaouas Block 1 PLEASE

(Contractors are not allowed to use restroom in the restricted area HKP Block 1.)

2.2 31051330 81ANNUanAY (Securi [ L IGR (cLVI © 2 310501550 81ANNUanNRY (Secur HHK= fEGAT

U yana (Person) O #uvnue (Vehicle)

1. @audueud - aannidaaniimmhnsnmanalasasainnualiiing (Contractor must

L
) A 4. whaldnsdmiszwireduse ~
1. \Jﬂ‘uﬁlﬁ’l&lﬂﬂﬁ)i’]?iﬂﬂ’l\‘lkﬂ?\iﬂ‘iﬂ . “
enter to the restricted area HKP Block 1 at gate pass only.) Strictly follow traffic regulations. No dialing No texting while driving ‘ ‘*
-

2. dawwdaninsgsumniiiadnmasihumsigaiimaananlaandsdamhishnanalaands

(Contractor must show an employee card with orientation sticker to a security guard.) PN _—
o o | o - . . . 2. ﬂ’ﬂNﬁ‘ﬂNlﬂu 20 NN./BN. 5. WINUUYAUTONIEUL
3. WUMUINEIANNU sdauAmINGausagsrasmsuasmauazmsanld PPE ‘WlﬂlN

o . Y o & o Vehicle speed limit is 20 km/hr Sitting on the edge of pick-up truck is not allowed.
ﬂsummﬂuagmﬂ‘nm'lmmwuwmuqu (A security guard will check uniform and PPE. If not

complete, entry into the restricted area will not be allowed.)

4. ﬁaqaqﬁanﬁ—aaﬂﬁuﬁmuqm #itlaas 7Un. Block 1 (Contractor must sign-in and sign-out at the 3. veasoluiuiiimualivini 6. Tusmamnszan mﬂﬁ’“j“ Tiwihmusnnanu
Block 1 security guard house.) Park at designated area. ﬂaﬂﬂﬁ‘ﬂﬁﬁ’ﬂﬂﬂﬂﬂﬂﬂ;ﬂ
Please lower the vehicle window, open vehicle trunk
= and let a security guard check before exit.
2 T 2

& &
HK= *EGAT HK= *EGAT
o o e 4 v =~
O mmimswedau/iadasiiaw - aan (Asset/Tool Transfer in and out) BIN d’] ﬂsﬂ LRSS uws‘ %32 L?J ALY
Y
o o Lo oo 4 o I e . " - P
1. gEumindasnsanuuuzeayaneidizand) - aan Wuil dawhdwas wasesila gunsal dagamalulsaluih 1@y Specification wasauUnsal Spare parts wia au 1 Tasiilildsuayane
- aanﬁuﬁ'ﬂ”juﬁlsj Block 1 (Contractor must fill Asset/Tool Transfer Form which must be DO NOT take photo or reveal information about powerplant such as machine specification, spare part or
confirmed and signed by O&M inspector.) others without the consent of the client or a clear legal reason.
2. mwhamsnddu/iasasiiad - aaniiuiinuaw Block 1 daslasumsayaneangmunsu
O&M (Asset/Tool Transfer in and out must be approved by O&M inspector.)
23 24

Y v o Y - Eo

a . 2 - LR~ v
mqgmau Lau VI,‘V\IVL‘VIN msmmﬂwa M5 uey

Emergency care such as Fire, Chemical leak/spill, Gas leak etc.

3. 11990 msmqgmﬁu

(Emergency Management )

25 26



HaUfuGiiaiomnaniiu (What to do ) HK™= CEGAT AnaRNLAY (What to do ) . HK= ¢ EGAT

Uszau mo]mmfﬁ”‘mmmm (Be victim or Witness) Vlﬁ’"ﬂuﬁ'munvnmué'mq (Hear Alarm and siren)
1

Mg SURURIUIUI (Stop work immediately.)

winlagwdssdyanaududaumannidy Tiduiumsesil
L3 ki

- . o
Usetdiuganunsad (Asses the situation.) (If hearing emergency siren, please follow these siren code; )

winUaaadauaziienag higuiumassiume wu lddidumdsiadumas via Tdiangadu ga

sHddyan Ui
Siren Sound Code : (2-3-1)

Fuasiaiiialwa (If contractor has been trained to use an emergency response device and safe to

do, may attempt to response the case such as extinguish the fire, absorb the leakage.)

4. winlivaaadavialisnnsamuanmale Tiudsdamuannulasiui via Winadyanauds Y s e % . P, . L
. = Tt ° N v ’ 0 2 ads (10 Binii/asy) : dyanaudunanniu Wiwgaufitouuesdigannaeiaman
LADULHALWNEI LW (Manual pull point) (If unsafe to do or cannot control the emergency event, must 2 Times (10 Sec/Time) : Stop Work & Standby
notify contractor’s supervisor or O&M inspector immediately or must activate the nearest building fire ¥ R Y . .

0 3 ads (10 Binii/ass) : dyanaudsanen Wawenlldinanuma
alarm (manual pull point. ) ) B} 3 Times (10 Sec/Time) : Evacuation (Walking)
> o o & I =
5. EH'JUQN\TIHLW\H‘WQVLUEN Control Room N%N18L8Y 09-3037-6775 %38 HIUTZUUBULADINDN

O 1 ad (o) anumsaiidngamelni
(Supervisor must inform Control Room (Emergency Center) via mobile phone at (+66)9-3037- )
1 Time (Long time) : Normal situation

6775 or via intercom system.)
27 28

& X - P %) 5 TN ¥
WnaannIAwiRnAY (Emergency Con B L VR SICTUB i3 6o lnsdiianidu (Emergency Con ; _HKF LEGAT

O mihsonumealu (Internal Department) O wihanumeuan (External Department)
aoniiaunag Tsawenuna aiana PP ENITEIT]

N 09-3037-6775 . g g .
Control Room (Emergency Center) Fire Station Hospital Police Station Governmental Agencies
Wmhmheauaiag 0&M 08-1662-3707 wawnadiaenys Tsawsnunanags aniidmudiannd | aiadne nmis
(O&M Operation Manager) Ratchaburi Province Ratchaburi Hospital Ratchaburi Police Station | Labour Protection and Welfare,
- v . =~ . Municipalit; 0-3232-8666 0-3231-5494 Ratchaburi
FIMIMNEI NIz TITIE O&M 08-1786-4258 Pty atcburt

: 0-3233-7061 0-3232-7999 0-3233-7307
(Maintenance Manager) 0-3232-7156
gaamsdmanulaanna 08-1985-6721 Tsawsnunangamwiiasny aaamnIsdanin i
(HKP EHS Manager) mAUaMUaRUNaY Bangkok Muangraj Hospital Office of Industry, Ratchaburi

NE Hinkong Subdistrict 0-3232-2274-80 ext.1 0-3233-7932
UATEN O&M (O&M Safety Officer) 08-2347-1482 Municipality (Essenpsoey Room) 032919540

032-240261 ext. 104

30 31

K

willuazansIuwa (Escape Route & A

?‘ﬂﬁ 2 ! 87UBATNBINIT Maintenance

Point 2 : Maintenance Workshop Parking

301 1 : 2105dNinOY HKP

4. psiamIaunnIsal

Point 1 : HKP Administration Building
-

= (Incident Management )

——)
maniilil
(Escape Route)

32 34

w v o Y v o

cident occur

1. 1ﬁlt$ﬂ€ﬂlquﬂurﬂﬂﬁl‘uﬁ (Must notify contractor’s supervisor or O&M inspector immediately.)
2. gmugunuudungluds 1imin oam fiwanaiay 08-2347-1482 ¥ia Control Room i
WHNYLAY 09-3037-6775 Wa HIUTTUUBULADIAAN (Supervisor must inform O&M  Safety
Officer via mobile phone at (+66)8-2347-1482 or Control Room (Emergency Center) via mobile o -
phone at (+66)9-3037-6775 or via intercom system.) 5. N'Wliﬂ']iﬂ’n&l‘lja'é]ﬂﬂﬂ\ﬂutﬂﬂﬂ
3. 2lA3MPw O&M waz Control Room Uszanumbaauiiisdas laud fudgawenna fxsassu . .
m@gmﬁu wazniIg UM euan (0&M Safety Officer and Control Room coordinate relevant team (Safety Precautloﬂs fOl' RlSky WOl'k)

such as First-Aid team, ERT, and external department.)

36 37



HH~ ¥ EGAT

HKE

LEGAT

HK~ ¥ EGAT
“
W (ElectrigdliSafety) HK= fEGAT

gj'ﬂﬁu“ﬁnu’v’idﬁu"ﬁawﬁﬁé’a A31AFBU NAFY TaMUTN 11195 viawhiauludnumeidady
duszuuliih vidaaildih wiaamaldih dasdiumsausunangasanaaaadalunisiieu
l‘r’l‘ﬂ’lﬁ’ulﬂﬂ‘l (Workers who perform installation, inspection, testing, repair, maintenance, with the
electrical systems must pass a safety training course as per legal requirement.)
AARBNITUUUBAINAIUABUNIFUHURIU (Electrical source must be isolated.)
=3'm°lﬁi’4mﬂﬁqtgmﬂaaﬁunwiﬁuaﬁmﬁlﬁawdmni SMUSUNUAART ATI9FaY danuTw Wiatow
ingsszuullihviavisaililihuaslianthauanuaiaimnovadydnvaihududindidanda
2933 (Lock out and Tag out the electrical devices after energy isolation.)
ﬁwaw"leim‘%langimuﬁﬁJﬂnﬁaﬁJuﬁ'a'lﬂW'nﬂﬁﬁﬁﬁu Huudazsmgunsaiilesiuduanadin
u'nnaﬁa’lﬁqﬂnmﬁ]mﬁuﬁ'ums1ﬂ’?‘immzauﬁmmﬁ'ﬂﬂﬂw (Do not wear an electrically conductive

clothing when working without wearing proper personal protective equipment or using safety

equipment.)

5. daliiinsguagunsailiihuazanalvinlildnuldlomlaandy winwuide dasiudasussl
aé’luﬂnwwﬁlﬁq1u1ﬁatiwaﬂaamfi"ﬂ (Inspect and check electrical device. If found damaged, must
immediately correct.)

6. dnsadrsy araldih gunsal wastaastlassunssualuiiiduiifione oiia wazdszani
wianzanlilitiisawaunn1s1499u (Provide Electrical Leakage Circuit Breaker : ELCB)

7. Yonssadiduwdgiiafaarsuaulasanladriaasssumasduiisansosumaiitioan

nizuﬂ'lvxlﬂﬂm”u?nmﬁuﬁﬂﬁu?nw (CO2 or suitable extinguished agent must be provided at the

working area.)

44 45
[ v, & [ v, &
AUl (ElectricdliSatety) HK= fEGAT AUl (ElectricdliSatety) HHK= CEGAT
N : o e Eoa % 2 o - : 9. mwldgunssiquasasanulaandadinyanailninzandusnvazauuazusssulihgegalu
8. dosubsumalil wu wnuliguniieiiviivedinios 2 wes el madasewiaanaralin PR I . A
maduniameanas dasdalidigunsaiilasduaral (Keep cables and relevant equipment clear of vsnamdjuanuwsauiumlnathos (PPE which appropriate to the maximum voltage in the work
access ways and suspend them on insulated cable hangers at least 2 meters above the ground. If it is area or nearby must be worn.)
necessary to lay cable on traffic routes or walkway, protective device such as cable ramp must be P o w M a v o . o X 4wy X
provided to prevent cable and minimize tripping risk.) d qwaﬂ'mla\mﬂvlvh (ﬂawanumuﬂmnuuwﬂmnnm)
Electrical protection rubber gloves (Must be able to fit all fingers.)
- @ o9 o s - Y= Vo2 @ A = .
D qwauuumﬂmuwquama AINANINYNINNINYBINBUASHAIINAINUAD
- et - v . o - o Lo o om
ﬂ"l‘iﬂﬂ“ll’)ﬂvlﬂﬂ ﬂ’l‘ﬂ'ﬁ’qiNBﬂW\‘ﬂB\]‘l’l&’i?NﬂUqﬂNBﬂuiﬂﬂﬂ?\i"lljl]llﬁi’l‘u
(Leather gloves that are worn over rubber gloves. It must be long enough to
cover the wrist. Rubber gloves must be used with leather gloves every time.)
O wwudasna
Rubber Insulating Sleeves
46 \/ \/ 47
* *
HK~ ¥ EGAT HKK= ¥ EGAT

anxdaaanglunsiiausuasieiaunse

(Safety Precautions for working with hazardous

chemical substances)

49




HANIENUINFIFLAN (Chemical Exposed Eftét)

AINNMIIUFNRTIIILAH
(Routes of Chemical Entry)

3 e300 wag A8 (Eye and Skin Absorption)
3 szuumaidumela (Inhalation)
3 szuumaidnanns (Ingestion)

51
- & o o - &
193LAN (ChempicallSafety) HEAT CEGAT [ or (e aR et R aeTtt (Chemgical Safety) HK& CEGAT
1. dnmanimuus uazdnwdayamaaiiouny riaunﬁ'iﬁﬂ'iﬂﬂﬁnnﬂ%’a (Understand and 9. dasdaliimauzitlasdummnialva iy aasas AmsuInetaanstai/1iai (Chemical /oil
communicate the chemical label and SDS to all concern person before working.) spill containment or tray must be provided to ensure that spillage or leakage of a liquid or other
2. ﬂﬁu?lmuﬁuﬁau dauuninmsldasiadi tlﬁ%ﬂgﬂ11m\]ﬂaﬂﬁ’ﬂvgﬂﬂ¥i (Follow the warning letter, hazardous material from container is kept within a barrier and not i d to the envirt )

recommendation for using hazardous chemical substances. v e S 3 o o o
g ) s - Mauziillasiumanniiluadasanansesasiuld 110 % vaedsiifienuageda

3. Wnguuns aavsanua1msluuSnaiinauiuasiai (No smoking, Drink or eat food in the area
v (Remark: spill containment must have the capacity to contain 110 % of the volume of the containers holding the

where working with hazardous chemical substances.)
4. 13iﬁJmﬂ'l“l(u51.!ii?ﬂ’ﬁlﬂﬁﬁﬂﬁﬁahﬂﬁﬂu (Keep lids on chemical/oil containers.)

5. @asaaldiinisszurgeiniaiitiisanadinsunisufiteunuarsiaiiauasie (Provide efficient

hazardous materials or the volume of the largest container.)

ventilation before working in order to maintain the atmosphere in a safe and acceptable level.)
6. tiumsaihl safadaanuay THieananusay (Keep i iner (fl

explosive) away from incompatible material or source of ignition.)

v A ¥ o oo o om o -
7. aNua1wﬂzmm‘mﬂ‘swmm’sﬂgumwnumimu (Always wash your hands thoroughly after

working with hazardous chemical substances.)

54 55

510§ (Chemifal Satety) HHR= S EGAT [Buuor et tTte L et e 2 50) HHK= CEGAT

wiumilsie/asaumilsie/nsziamiiisny

10. dasiauaiauiaggadunsdiansiaiiAhsiumnialua vsaimui{utan (Chemical/oil absorbent

such as absorbent pad must be provided in case of spillage or leakage.)

(Safety glasses, Goggles, Face shield)

auiiailasiuansiail

(Chemical resistant gloves)

-®
wihmnilasnuarsiadi

iy
ﬁgﬂ (Chemical protective
(=)

mask/respirator)

- gailasiuansiail

(Chemical protective suit)
56 57




(Confined

HH~ ¥ EGAT

1. dabifiveansianduiisuama feumsilnaussmangrang 4 § uasdasldsunisasingunw 4. 05990 Wdinuansnsaia wazdszdiivanmwanmaluiisuaimeadawaih liouuaslusewinei
3 v 2]
IﬁSJLLWWH’?‘ﬁlsjﬁT‘SﬂWNSSUUWNLﬁu‘w%ﬂ‘\) (Qualified grantor, controller, rescuer, operator must be 9 (Ensure atmospheric condition in the confined space before entry and continuously monitor.)
trained as per legal requirement and must not have a respiratory disease which the doctor has
Parameter Standard Value
determined that unable to work in the confined space.)
” = Oxygen level 19.5 - 23.5 % by volume
HHIYLWE) ADIBUINNUMIUND 1 51
(Refresh training must be provided every 5 years) Combustible or explosive < 10% Lower flammable limit/ lower
gases or vapors level explosive limit
. PR, o o (s oem ; .
2. fawlfitinudasuaayaneifiutieuiianaudsaans (Before commencing confined space Combustible or explosive < Minimum explosible concentration
entry work activity, contractor must obtain a permit to work.) Dust level
3. ﬁ'mlﬁ'ﬁmssxmammﬂﬁauﬂﬁu’ﬁmu (Provide efficient ventilation such as ventilation fans (Blowers) Chemical concentration < Acceptable threshold
before working in order to maintain the atmosphere in a safe and acceptable level.)
62 63

- : e ¢ 5 . 1 ¢
analaaanslumsinaulufiduaine (Confined Space (o Lon Vit €7 Y B i1l0n0sialunmsinanilufisuaine (Confined Space HK= fEGAT
; o vt 2 v @ T - . o ar
wnnuhilanmsidluussimeasuass dassdiunms 5. daliligunsaiduasasanalaandadiuyana aunsaidromda uas nsdediaimanzannu
o RTINS - o v - - v 2 o .
(If a dangerous atmosphere presents, must strictly proceed as follows;) ansazau lngufitailuiidunmeavazghamdeaaldvialdgunsainandm
1. W3 HauaIne (Do not enter into the confined space.) (PPE, Life-saving equipment must be provided.)

2. madiinwegmalu TW3usananiauameniui (If working inside the space, must immediately
move out.)

3. U?:Lﬁuuazﬁummqwmmitﬁﬂmsmmﬁa‘"umw (Assess and find the cause of the hazardous
atmosphere. )

4. dudunsdiiamlianmmaimalifivssemeasuans Wy MassneaInd ¥ia iesnssu

(Provide ventilation to dilute or reduce hazardous atmosphere.)

64 65

P P w = o = o > a4 4 oy e am o el o B o o o S o <, .

6. diamda davaamihguavinamadiaaniiduemea Taadasaansadadadaamsnugifutau 7. dalddiadanuiimansailasiuliliyanaladviannasliluiiduamaiiianumedu dae Tuss
Tunduarmaunazaansadriamdaguiitaueannniiduamalanaannm niilfiamia das v 3iila wiadeiifianunzadiany (A barrier, guard rail that can prevent falling in to the
sldidaasiauuaaiialigsnsosaadinldadgadniay (Rescue/Hole watcher must stand-by at confined space must be provided.)

the entrance of the confined space. They must be able to communicate with workers inside and be able
to recue in case of emergency. Rescue/Hole watcher must wear reflective vest in order to identify the

duty.)

66 67

HI= " EGAT HIE * EGAT

8. dastanuiilindasnu #1s w"iaﬁa“?itﬂué’umwnﬁg’u%nm“?iii“ummﬂ‘luiwiwqﬁﬁmidﬁﬂ'ﬁmu 9. Favdnamuduniamaieaniisunmealiiianaazainuazlaanss (Arrange the walkway or
maly (Energy, hazardous substances must be isolated.) confined entrances to be cleared and safe.)

10. ﬁ'quna"lﬂgqu‘% w‘%awnvnqﬂnin{ﬁ1w%“u=gﬂ1vlw‘§a§lmlvlﬁlsiLﬁ'mﬁmﬁumsﬁnwtﬁ'ﬂﬂ’lu
#isuarme TnsardlaUszmandaudnsliusnamahaaniiauaini@ (Do not smoking, bring ignitor

into the confined space.)

68 69



ananlaaasglumsinnyluiisuaine (Confined Space BiitEySaleE) Lon Lo LR (€T Y M 215010005 Tunswhanluiiduainie (Confined Space EilleyNSatety) HK= ¢ EGAT

11. 3alufiaunsalluiifiwmanzanlunsldoulufisvainauazasrngaulvaunsalldiirusiann 12. s’fm'lﬁﬁqﬂnmfﬁumz‘wﬁmmzauuaxﬂﬂs:ﬁwﬁmw‘luém’;uﬁcﬁmwaaz’lﬁnﬂcﬁ"ﬁuﬁﬁﬂmsv’hnuﬁ
] A
P o P Y o p - AV Y (Fi U ~ . S
auusmuagﬂagmnﬂw{au“lﬁ“u Tuns@ififisvarmanuiussarnidauasreh hivwiasuinle dae awna‘lmnﬂmsqn'lwu (Fire extinguishing must be stand-by at the work location. The extinguishing
Augunsailwihaiianbidudumaiinaliiansanluviasadald vams dasdaliiisiadinnan agent must not dilute the air or generate a hazardous atmosphere.)
anluain aiatlasnulis (The proper electrical i and lighting i must be provide for

working in the confined space. However, in the case of flammable or explosive presents, the equipment
must not cause ignition or explosion (Ignition or explosion proof). Electrical Leakage Circuit Breaker

(ELCB) must be provided.)
VST,
p" 4??(‘

70 7

ing at heidhBSafety) HK~ fEGAT

O sihmuuiule (Working on ladder)

- a ’y @ i PR
1. wmimﬂ'&'uu'lnawmnmmua:ﬂumﬁnmau ) (U (Ladders can be used for light tasks of
low risk and short duration only.)
N o el o = & v 2. nsdldiulaldniinndeudaldiiamanluiigs dasguansanasiilaliszazinasewinaguivle
AINNUINNY uﬂ"liﬂ'\ﬂ'\uuuﬂg\“taguﬂi']u

duniiinemadilasuanuenashaiulaivaingmdeweiidnndu 1/4 wiaiiyaniulai
aseiaenia 75 asen Tamniuladasizniulavsaddialosiiannnsoilasdunisavlaavadivlale

(Safety Precautions for Working at height and

(Ladders must be installed at an angle of 4:1 (75°) and must be secured so they cannot slip.)

Scaffolding)

76
o o H - A ~ o o 4 - A ~ (3
anuaaanalumainauuuiigs (Working at heighiisatety) anuaaanalumainauuuiigs (Working at heightiSatety) HK= EGAT

O sihemunniule (Working on ladder) O sihemunniule (Working on ladder)

3. mesnndumisdndavulaléldasu 3 9 (3 Points of Contact) tawaluymeingu fda ui 2 4. lhimsizdumdsuuuguivlagaduninid 2-3 duannduuudaasn wazarilidsauga
dramdsududile uagldiia 1 Hreduziiulali imsueguuninivloguiuniiaiui 3 vivan w3am s uazanniilala (Do not stand on the top two steps of the ladder unless they are
vugnaun wnzarbifiiisdnararadeanganiadonimnsedala (Always use 3 points of designed for standing.)
contact (one hand and two feet, or two hands and one foot) when climbing a ladder.)

78 79
anuaaanalumsinauuuiigs (Working at heighiisatety) !‘"_"E L EGAT Uaaanalunsinauuuiigs (Working at heighiisatety) HHE L EGAT

Q vouudiule (Working on ladder) QO vaovunisiu (Working on scaffolding)

% o 3, & B I v >, o
5. ayanaliduilaassazwilsaunini duudinivlaldsunmsaanuuuinlasmmeliassuau . b % DA i
1. msdeasuagaanauiaiudasaniiumslasgiidiunsausuaungnane (Qualified scaffolding

N‘lﬂﬂ’i‘mﬁiﬁudaﬂi&\l (Only one person on a ladder at a time (unless the ladder is double-cleated).)
installer and dismantler must be trained as per legal requirement.)

2. msv’mmuuﬁgqmnﬁuﬁﬁuﬁaw‘u‘ummscﬁ'«u,ei 2 winstiuly daesaliiifisn (Working that high
from ground or building floor from at least 2 meters, scaffolding must be provided.)

3. ﬁ’e-s”wﬁa‘imwgqﬁ"uwi 4 wostull dassaliiimsdnnauazaanuuulagdmnslosn (Scaffolding
with a height of 4 meters or more, without manufacturer’s manual, must provide a scaffold design by
licensed civil engineer.)

4. mmiiwmi"uaqnﬁﬁﬂ;f\\\fﬁwuﬁmﬁ]umunnwmﬂ w"‘sammﬁwﬁu‘imi’m 31 3NA3IU BS EN
ua:mmtuuﬁ‘immﬁwmm ANTHQ! ion and di: ing of scaffolding must meet legal

requirement or engineer’s design or international standard requirement such as BS, EN standard.)
5. daliiigunsaidmsunmaedaudreaunsaiissu vy saidiu (Scaffolding components carrying must

80 provide mechanical aids such as carts, wheels etc. to reduce manual handling.) 81



anudaandalunaiinmuuiigs (Working at heigifsatety)

O shemunsisiu (Working on scaffolding)

aanns lumainauuLiigs (Working at heightisatety) HK=

5. sal¥iimnasmsilasunisan wu 5190y wiufwann Gluey (Ensure edge protection (hand
rails, mid-rails and toe boards) is provided at every open edge of a work.)

6. 5’ﬂ1ﬁﬁqﬂnirﬁﬁ1ﬂ§’un'mﬂ%‘auti"mqﬂﬂsnfﬁ"ﬁw (i 308U (Scaffolding components carrying must
provide mechanical aids such as carts, wheels etc. to reduce manual handling.)

7. ﬁaﬁ'ﬂ’lﬁﬁmwutﬁﬂqﬂnmfwmmﬁnﬁuumfﬁ'mﬁmmzamuazdaamﬁ'ﬂ (Small  tools/equipment

must be secured and transported safely.)

7. vamauienaiue 3 wasaull mndaaadeudrelagldiidieu dasldausn 2 au (Two-
person for scaffolding pipe handling is required if the pipe is 3 meters or more.)
8. aavialdiinisdniv 5’mwviaﬁ'ﬁ”wu.azqdnsnﬁi”ﬁ”mﬁﬁlusmﬁﬂuL‘%ﬂus"aﬂ (Scaffolding

components must be secured and placed in suitable space or container.)

anuaaanalumainauuuiigs (Working at heighiisatety) HK~

82 83
& o o i 5 o &
R AN Asdaandalumsianuuiigs (Working at heighfsatety) HK= ©EGAT
PR » > .
9. mimmmlﬂiumimwaauuazumuﬂwaqqannﬂ;ulmuqmm O&M (Scaffolding must be
inspected by O&M inspector. If it is in a good condition, the inspector will sign and hang the
tag at the scaffolding.)
84 85

10. WaUHuduumiasuiiaed1Ws (Do not work in isolation when using scaffolding.)

11. asdavanimainataunsUfuneu dndjudouludiiiduiihesuaviaanuss (Review
weather conditions before starting. Do not work during a storm, wet conditions or high winds.)

12. ¥uyanalaaguunisdu Tueasiifinisiadaude1ias i (Scaffolding is not to be moved while

workers are on the scaffolding work platform.)

13. Wldamniasuiedinnanaulaans (Do not exceed the safe working load of the scaffolding.)

14. ¥xlaudswaasaIniias e (Do not drop materials from the platforms.)

PPE dmsulfiniauuungs HE=

indafis S : WHddais fonuudiuh 2 azvedewii
Taodndafisfonuududa mnzimullunuiigaiche Gada / Sonow)
Wiemanuuens AN

(Full body harness with double lanyard is firstly preferred. Recommend to use in

term of fall arrest system.)

& v oa o o o oo A e @ o
ANYAUINY: mmzéﬂuiu’li’lwwuuwgwmawuuwuwwu’mnumﬂuum
&

UL

(Safety belt may recommend to use in term of fall restraint device only. Do not

use in term of fall arrest system.)

86 87

SSEREY.

Aeadal@iimsmurnszozmsani/asnie (Fall clearance calculation must be considered.)

ANCHORAGE
bt [18m]

TN B AT

el

SRR i 56m)
e FROM

§hfigm)  ANCHORAGE
N P

—— Y

88 89



i ORI - i viviin SR

Madnnmszarmsaniilaansy (Fall Clearance Distance) wawdanilsfaniindigunanigaduusanszann (Shock Absorber Y a4 P o aa v oA A e W 4
Lanyard) i!ﬂﬂﬁﬂilﬂﬂ?ﬂ%leﬁ)!'ﬂNﬂlﬂuﬁﬂﬂﬂ'Jﬁﬂgjuﬁxﬂﬂlﬂuﬂﬁiﬂz !m%ﬂﬁ]QHﬂlﬂﬂ]ﬂﬂiﬂiiﬂﬁ]ﬂ‘ﬂ!ﬂli!liﬂ (Anchor point
Lany;

P - o - . o must be above waist or head level and must be of a stable structure.)
S5ESMIAN = ANNENYRUFDNISAE + MIdadmgegaraigunaigatuuse + anugwaaguiianu + ssezlaands

BETTER BEST
Betore 3 tall @ [
X\ s
5585MION = 2.0 + 1.7 + 1.8 + 1.0 = 6.5 LNAT n n
aren s Ao ata
90 91

PPE dwsulfifanuuuiige HK= fEGAT

mmaenay

ATAY
P
FAvaS

AVAYS
[——
FAYAY -

92
v
Gs
vy
% o v Qs
anudaaanalunsiauanzaslagldduau
(Safety Precautions for Lifting by Crane)
C]
@ & & [ o o [
anslaannsluns HRK= fEGAT EICernrheci HK= fEGAT
1. gﬂ.lﬁ‘ﬁl,mmnsﬁw'm‘ﬁﬂ?ﬁ"-'ﬂ“ﬁ“ﬁbhuﬂ'ﬁ?l“m-ﬁ“ﬂ"“ﬂﬂ“’”ﬂ s @mﬁuﬂuﬁu Q’lﬁ‘ﬁ’mﬂg"m 2. Jua'i"uﬂ"m'lﬂ"%’umimﬂaaumwngwma (Machine has been tested and examined periodically as per legal
g‘ﬁmmxi’a@ q"muqumﬁ’lﬁmu (Qualified crane operator, signal man, rigger and supervisor must be requirement;)
trained as per legal requirement.) Usztnnnadsa (Construction purpose)
naNuLg sasauTMUMININ 1 2 i ANA (Load (ton)) i (Frequency)

(Refresh training must be provided every 2 years)

Load S 3 nn 6 L@au (Once in six months)

2. ﬂu%’uﬁaﬂ@f‘?ﬂmsmmaaumungwmﬂ (Machine has been tested and examined periodically as per legal

Load > 3 nn 3 18U (Once in three months)

requirement;)
ﬂwqummwnﬁu (Industrial Purpose)

#n® (Load (ton)) i (Frequency)

oz 1 a%e [ )
1 S Load S 3 - nce a year

3 < Load S 50 nn 6 18U (Once in six months)

Load > 50 nn 3 L@au (Once in three months) 99 100



annglumsn

HH& CEGAT

3. if'ummu‘%nmﬂﬁﬁ?\ﬂu ﬁwug’laiﬁﬂﬁﬁ’i!ﬁmimtﬁﬁ (Lifting area must be barricaded to protect
affected person.)

4. m”mﬁmimwaauqﬂnﬁﬁﬁLﬁ'm?i’mﬁ"um‘sﬂniiaumi'l’&'nu wu @ds Td san @an Gludu mnwui
ﬁﬁmﬁaﬁmﬂﬁ'ﬂuwmmuﬂuﬁ (Rigging equipment (sling wire, chain, hoist, rope, etc.) for material
handling shall be visually inspected prior to use. Defective rigging equipment shall be removed from
service.)

5. @aeialuil Load Chart waz usumssn dmdunslafusuaiavi (Load chart and Lifting plan
must be provided.)

6. wildnugunsalnsenduiidnanadielaansds (Do not use rigging equipment exceeding its safety
working load.)

7. glidyam g"ﬁmnmi’aqﬁmmu’lﬂ'téaazﬁauumﬁmmmmmﬁun‘niﬂﬁv"&‘m'm'lﬁmini’mmu

(Signal man and rigger must wear reflective vest or jacket that can be easily seen to identify the duty.)

101

Lok ot o

8. amldthiueniag dasialifissasesswinmeliihvwiegunsaiffiussauliihduduniedla

HK= *EGAT

ﬂaqﬂuﬁuw‘iaaiwwﬁaihu‘lﬂwmi"aﬁ;ﬁﬂu%"uﬁwﬁ'wn (In the case of operate a mobile crane to lift

materials, clearance distance between power line and part of crane must be considered.)

wsaouluih (Voltage) s:a:ﬁnﬁ'mﬁ (Minimum Clearance Distance)
<69 kV 2619188 3.1 1M (At least 3.1 m)
69-115 kV 2819188 3.3 AT (At least 3.3 m)
115-230 kV 2819108 4 1405 (At least 4 m)
>230 kV 2819108 6 AT (At least 6 m)

103

HKK= * EGAT

inHsnsuazaNdadziauus

6. tiulidain szaznaUfunaunusasn (A forklift

driver must fasten seatbelt and wear reflective vest at all time while operating machine.)

weninde
[ s

7. u"mﬂ%’uLwiw"saﬁ"mmJaaqﬂnim'mi'atﬁauﬁ"ummwaﬁnﬂniﬂmﬁmmw (dayanulil, idoauns)
(Do not modify the forklift.)
8. ﬁ‘ﬁmqﬂﬂaﬁlﬂtﬁﬂ’)’z’l‘ﬂﬂﬂﬂﬂ‘ﬁiﬂﬂﬂ (Passengers may not ride on any portion of a forklift.)

107

10.

HH& CEGAT

Mobile Crane Hand Signals
b -/ 102
I Y e EGAT

mstadaudrsdudugiiowndeuiilasbisniaguashiaausuduiuadlifissasieseninanalih
viagunsafiifiusedullibavdunitsdanlavastudy (In the case of moving a mobile crane without
lifting materials and without lowering the crane boom, clearance distance between power line and part

of crane must be considered.)

wsaeuluih (Voltage) 5281192461 (Minimum Clearance Distance)

<69 kV 28149188 1.3 L8A5 (At least 1.3 m)
69-230 kV 2819128 3 AT (At least 3 m)
230 -500 kV 2819428 5 AT (At least 5 m)

104

HKE EGAT

tj”ii'u?im”mﬂJus‘l"'ﬁ'u"lumfrflnauwﬁluamymi’uﬁinﬂnhﬁvhﬁ'u (Qualified forklift driver must be
trained as per legal requirement.)

dasiinsaTadausagnnniy daunsufjiitaou vﬁawumqﬁmdnﬁ“lﬁﬁmmg"ﬁ%"uﬁmﬁauﬁ'uﬁ waz
waldsofiaaund waidnuvmeiibivaandedansldan (A forklift must be daily checked before
working. If found abnormally, must inform the responsible person to correct.)
segndasldsumsmsnagaumamse ag1aadilaz 1 A3s (A forklift has been tested and examined
periodically at least once a year.)

cjﬁusnﬂﬂﬁi’aaﬁuum’lﬁﬁ'ﬂvjmﬂwmnﬂﬂ%’anﬁ'mﬁm 0a8naY USUNNDIN Uszgudn-aan wiaynay
(A forklift driver must sound horn and use extreme caution when making turns, reversing, crossing,
entrance door or cornering.)

a o oo

1;(1N‘uﬁvgﬂﬁﬂ'ﬂaﬂmWanﬂﬂnTﬂum (Do not use the forklift exceeding its safety working load.)

106

HHK= EGAT

A2990 IHHOIAUINBIUUS0 8N (FY BAIAUIWAIBTAMILAT LY (Fire exti

such as dry cl

type must be provided at the forklift.)

Faslfiamanganastumsiuduagldanaialaiiu 10 n.a./au. (Forklifts will travel no faster
than 10 kph or faster than a normal walk.)

ﬂ‘li’l’duiﬂﬂﬂ'(ﬂé‘ﬁﬂﬂ‘lﬂlﬂﬁ%aqﬂﬂiﬂm’ﬁlliﬂﬁ' lulih dassaliiiszazinaiivaanss (In the case
where a forklift is operated near power lines or voltage electrical equipment, clearance distance between

power line and part of crane must be considered.)

wsaeuluih (Voltage) ‘S%ﬂ%ﬁ“'l.!lbmi'i"l (Minimum Clearance Distance)
<69 kV 281918y 3.1 AT (At least 3.1 m)
69-115 kV 281491y 3.3 LA (At least 3.3 m)
115-230 kV 2619188 4 145 (At least 4 m)
>230 kV a6191a8 6 LNA3 (At least 6 m) 108



HH~ ¥ EGAT

anndaannslunsinauanvaslagldiainu

(Safety Precautions for Manual Handling)

ansdaaasslumaiaugnvaslaaldingsau (Safe

HK= *EGAT

1. 058 W g0 wun W Wi YU an Wia Wurauiudasnhwmin dasinliiiuagldindariuuse
fimanean iy datdau soiiudadas 5080 580 (WA (Mechanical aids such as conveyors, floor
cranes, carts, hoists, hooks, automatic pushers, wheels etc. must be provided to reduce manual

handling.)

N

. minfidadniaiasmsldiaiasiuuse lifiasanma an uwun s wiu gu aIn via dvzasuuy
s (Two-person or more lift is required, if unable to use mechanical aids e.g. location

limitations.)

112

HKE EGAT

4. ¥ B0 LUD WX WU T 810 WD \duraaiuansniminealuil (Single manual material handling

must follow legal maximum load as follows;)

ansdaaasslumanaugnvadlaaldingsau (Safe

21g (Age)

WAy (Male)

WANIA (Female)

anni 181

waslaitiu 55 Alansu

daslaitiu 25 Alansu

A= fEGAT

® 110

HK= *EGAT

s o

3. windauadaudraiagimeinainu (Aude) TWUHURAS (I single manual material handling is

required, please follow these principles;)
= maniligndiumis Tiasadudezasiidasnisazen (Position the feet apart, giving a balanced and stable

base for lifting.)
= avadeuliwilahagluiiivansas vainsemusssumIA(Ensure a good posture, back is kept straight

66k

maintain its natural curve.)
= 'Lﬁj"ﬂqﬁnnag"lnﬁ'ﬁ'uhﬁmmwn (Keep close to the load.) -~
= Sudzedlwnszduiia (Maintain a firm grip.)
= gnagelaaans (Lift smoothly.)

113

HKE ' EGAT

anudaaanslunisitnuinnalinadssamalu

>18 H
years <ssig < o5 (Safety Precautions for Hot Work)
sewine 15-181 saslaitiu 25 ilansn saslaitiu 20 ilansn
15-18
years <oske < 2ok
114
¢ ¢
HK™ * EGAT HK™ ¢ EGAT
1. dalifiasdumdsudnaiuivfitiou (adinias 1 43 da 1 30119m) \an/00i% (Gas Welding/Cutting)
hahdsaumdsaslsllinluldou sndunsdiiamanniiu . .
P - o o o o
(Fire extinguisher must be stand-by at the work location at least one cylinder per one work 1. mmmu,azmnaauqﬂn‘immuqumwummmzmmummwumuw
location. ) mmxaugnsi”awi"uwﬁmmﬁw (Install and inspect pressure control
** Do not use HKP fire extinguisher for working. Except in the case of an emergency. ) .
“ o e e v w e . R equipment and pressure gauges that must match with gas type.)
2. smusnmmﬂg]ummvlsﬂuma@nmmlvlmmwag (Flammable or ignitable materials must be
cleared.) 2. @sndaumsniva MIHYARAIN miﬁnwsa'ﬂmqﬂnmf wIaNIW

o Vet L . A o - - v o 5 ¥,
3. daliiimnnuviagunsaiilasduduanedu q inzaaiieilosiuduans Nndszmaluas iilsivaamsznnass (Check for leak, looseness, and unsafe conditions

waed (Spark preventive screen, fire blanket or other must be provided.) . . .
every time before working.)

i S

3. Tunnsdadsussyghlinarsdadidmeiu desdaliigunsaiiu

L TR ¥k IS " P T T . oo
4. dounSongithszivlvl (Fire watchman must be provided.) wmlddaundudialisswivirdady gunsaimuaunsaamasau

(Flashback Arrestor must be provided.)

17 118



dtasr/dadaglih (Electrical Welding/Cutting)

1. ﬁmiwi"ﬁmisiamﬂﬁuﬁ'u'[ﬂsﬁawwauﬂ%mti‘iaulﬂ%ﬁﬁiamnqﬂnidﬂ'mii"am (Provide a ground
connection to the metal frame of the welding machine.)

2. daldfinsldarsiu arodan sumodu uasduaa@as  (Ground wire, welding wire,
ground clamp, and welding electrode holder must be used.)

3. samaliihuazseduliienansuaiugaseruninus ¥ wiaiduuns winliaanse

wanidaalddainldfiaunsaillasiuanundams (Keep electrical and ground wires away from

vehicle crushing, water, moisture. )

anulaaasalunsianalszaeli (Hot Work Safet

385 (Grinding)

1. edaviin@ssnaumsldiuiiisassniala (Check the grinding disc
before use.)

2. avndauanaisavzanaiadldinsnzandulu@es (Check the speed of
the grinding machine to suit the grinding disc.)

3. dasiiminasavludesiiallastunsunnnszarevasiiy (Grinding
machine must have safety guard/cover.)

4. Tdlu@ssligndaamanzannuianiidainsides (Use the correct grinding

3

disk with its purpose.) @
5. asldgunsaiilasium szuumely wasdfuBoudsauszinszia - ! )

(PPE must be provided.)

AW HKe PEGAT

anNUaannslunITN1NIUAUNINITAINAY

(Safety Precautions for Compressed Gas Cylinder)
=

anulaan 246U (Comp

o a v P S e w by o o 4y ar oa o o e

2. mm‘lumqﬂnim LU 30U FINIUNITLAIDULISDINTAIINOU ‘INGIﬁ]\iNT‘lﬁiii]l’ﬂﬂﬂl‘dﬂﬂﬂﬂﬁliﬂwﬂ
anudnslunsanvay uazIuneand (Always use a suitable cylinder cart for transporting
cylinders, with the cylinder securely chained or strapped to the cart. Do not roll or drag a cylinder to
move it or allow cylinders to strike each other or any other surface violently.)
o o ) 5 2 o .

3. aiaennauiialildnudadsilathasau (Protective valve caps must be secured after work.)

4. tﬁm?m’l‘immﬁﬁ’wﬁaﬁ]mﬁmnm%’a (After work, the valve must be closed.)

5. usnfiuseninedading uazaalar wiaamaiinsuBUsiAnaafiamag (Separately store between

full and empty cylinder. Also mark “Full” and “Empty” label.)

HH~ ¥ EGAT

HHKE PEGAT

anadsaansluns

ansdsannaluns

HE® fEGAT

HH~ ¥ EGAT

qﬂninffj’uﬂsmmwﬂaamﬁ'ﬂehuqnﬂm"imu/s'i'ﬂﬁ'l'u (PPE for Welding work)

iiox
P

120
&
HK= *EGAT
lisiehauaziialil
(No fire blanket provided.)
TaidigfiEhaeialal
(No Fire watchman provided.)
122
&
HK= fEGAT
NMNTANNAUADININTI @ﬂﬁﬂ UMY UTIUT (Always secure gas cylinders upright (with valve
end up).Cylinders must be strapped or chained at, or slightly above, the midpoint. The strap must be
tight around the cylinder to prevent it from tipping or moving.)
124
o ¢
MNAU (Compri HHF X EGAT

126



Unsafe Action

e e

127

HKE fEGAT

19 (Illumination)

129

dasdaliiiudsainmmzaadmsunuiiudsainelaiiisewa (A sufficient illuminance level must be
confirmed before working. If the illuminance level is not sufficient, contractor must provide additional

portable lighting such as flashlight, spotlight.)

winumg : fuiiffivssomahlbdesuiald aunsaldasainsdasusiiailasiunsinliuas
suilia
(Remark: Explosion proof devices must be considered in the work location that flammable or explosive

atmosphere present.)

tdea (Noise)

malunszgniuvasyasauiiduadoens

malunszgniunaszasauuni

Normal Cochlear Tuszaznaramunu (NIHL)

Abnormal Cochlear

NIHL : Noise-Induced Hearing Loss

HK~ ¥ EGAT

128

HKF * EGAT

ot | |
aNNUaann s lunIsSHIUNNAULES L8 ANNTaY

(Safety Precautions for Working in the environment —

Illumination, Noise, Heat)

Middle Ear

Malleus Inner Ear

Outer Ear

Pinna
Ear Canal

Cochlea Nerve

ochlear Organ

\Ma stoid Process

Middie Ear
Eustachian Tube

Cartilage

Outer Ear
N Ear Drum
Mastoid Process.

131 132
~ ¥ = : ~ ¥
Hi= EGAT (TR HK~ ¥ EGAT
NOISE - n‘liqngliﬂnllﬁnmﬂms'|ﬁu
asrnsiAm A Excess risk (96)
90 21
150 (0 1971) 85 10
B0 o
90 22
EPA (T 1973) &5 12
&0 5
90 29
NIOSH = s
@ 1972)
&0 3
133 ngeduausanmnyilABu (05, 1, 2 kHzk 8 vty maenatgniniiam (90 O) 134



LIS * EGAT HIE PEGAT

1. u1n1aia1u1snuﬁnl.?immsﬂﬁu"(?mw’luﬁw?iﬁﬁLﬁﬂm"ﬂﬁ"°1ﬁ'a’m'la'q1jninfam§m \u ﬁﬂiauu Protected dBA = Sound Level dBA - [NRR . - 7]

wia ﬁi_llﬂ'la maaﬂs:nmﬁﬂﬁﬁﬁnu (If working in a noisy area cannot be avoided, ear muff or ear " 4 4
. . . . *  Tail Protected dBA wangia szauidesidudaluyiasnldgunsoiduasasanudasadisluainaie (Scale A) w3a
plug must be worn at all working time if risk of high-level noise exposing is presents.) N v ° N

v o vt = o . - - LagLuae
2. mawm1uNn'ﬁwmimmaxmmmmﬂmmﬁamﬂmmmqdnmiamam (Noise Reduction Rate

*  Sound Level dBA viangfia seduidesiildnnmsasaiama szazaIMsnnY 8 Mlua Tuatnata (Scale A)
(NRR) of ear muff or ear plug must be considered to estimate protected exposure.) Wi Wduate

I &, 2, - v L) o e @
* NRR, wingil dmsaadusiissylivuamnuiagunseiduasasanuasadsdiuyanalasiuualiiinsuiud

= = muan il Unsiduasasaninlaaadudiuyana dail
Namy (Ear Plug) nAsauy (Ear Muff) o A " - A W
vy y (1) nsdiuiinsauyanidos ivsuanideasiasas 25 vasmmsanidosiissyliuuamnudondnsiosi
r\ (2) nadliuiigayandesialvy IWuSuandasadiasss 50 vasmmsandasiissyliuuamnvsanan sl
(3) nsdlluiigayanidemiadu Thusuanidasadesas 70 zasmmsanidasiissyuuaanviendnsum

{

-

135 136

" fipavaaidssiialiu liSuaaidssasiosas 50 sasmsanidss
NRR,, = 29 - (50/100 x 29) = 14.5
HEAT HEAT
EXHAUSTION ©R STROKE

= dund szauidesiildnnmsesinia = 90 dBA

Protected dBA = Sound Level dBA - [NRRadj - 171 Faint or dizzy
=90 -[14.5-17]
= 82.5 dBA
szﬁ'u|ﬁmi’iﬂ"mni'ﬂ‘lugli’iamn'ldqdnin{ﬁ'ummmmtlaaﬂﬁ'ﬂ = 82.5 wituala

Throbbing headache

Excessive sweating No

Cool, pale,

i; Body temperature
. clammy skin
&

above 103°
Red, hot, dry skin

137 139

1. dasanadauamwainidnaunIsUfusiau nandeensufiuRerunarauds uaznantdasents
fianuludreiisaugonasiu (W le) (Must check the weather condition before working.

Avoid outdoor work during hottest hours of day if possible.) o
2. dwhigas 9 WaanANEBINNIZIIAIN (Drink plenty of water before and during working to 6. NFANNIYYS (Waste Management )
prevent hydration.)
3. Sitaszeznafiinunmadoiadalifinaninuastiv (Shorten work times with frequent

breaks that can help conserving energy, rehydrate and cool down before continuing work.)

140 141

1133AN1528e (Waste Management) HK= PEGAT REEErrerrn (Waste Management) HK= FEGAT

'nﬂsgﬂm.imaﬂﬁ]u 3 Usztan (Waste will be classified into 3 types as follows;) 'nﬂsgﬂm.imaﬂﬁ]u 3 Usztan (Waste will be classified into 3 types as follows;)

O agzilsianansadasansle (Biodegradable and non-degradable)

| Tt Tt TTT T T -
' 2. azihnausnldluaile | 1 mawanadin (Plastic bottle)
1

1
|
1
: . Q\Mﬁ'\ﬂﬁﬂ (Plastic bag) : (Recyclable Waste) * Ui (Glass)
|
1
|

1

(R4 naﬂaTﬂNU‘iiﬁ!m‘nT} (Food package)
———————————————————————————————————————— °* N38AY (Paper)
g

1

1

1 1

1 1

1 . P !

1 * nszilavagiitiion (Aluminum can) !

. 1

1 1

P = 3 f o !

1 O wazidlan huwoziiansnsadasaarala (Wet waste, It is a waste that 1
1

1 * Tans (Metal)

can be decomposed.)

* @y 3 sinualal (Food scraps)

GENERAL

WASTE o Tuls? (Leaf)

142 143



11330N1528s (Waste Management min G -<LA\NE 11590n15282 (Waste Management HHK= LEGAT

wwgnuﬂmanﬁ]u 3 Usztan (Waste will be classified into 3 types as follows;) ﬂ'lsﬁ’ﬂlﬁ'u Ltagﬁ'ﬁlvﬂﬂﬂ:ﬁ (Waste collection and disposal)

1. @Eumindasdausnuszudasszaniitianinnsufianuuaziniuluguesdlanialusauas

1 a s . J H ) L1 v g
| iutuas (Thinner) WIDMBULDUTBIZEN WIDNNIVIAUSELANNITIALAY (Contractor must separate wastes from the

1 :
°q s ;
: anliae uunnas (Battery) work area and collect them in clear or transparent bags or proper containers. Also, identify and label.)

1 . - v o al A o
1 * viaaalyl (Light bulb) 2. QNsAMBUEUTIIYEE Go9inITYNN0 WiaUNUANATR (Waste collecting bags or containers must be

LY o

1* 83Us39LAfidau (Chemical package)

I %

!+ shJuitlauansiadi (Chemical/Oil Contaminated clothes)

secured.)

3. cﬁ'ummm"mli'mfmqndimnw'lﬂa‘”mmimuuanﬁuﬁmuqu (Contractor must take the wastes out of

the restricted area HKP Block 1 to manage outside properly.)

T R il R

Wsaaunu ‘@ra1slan’ tauuunagay

T

ANY
QUESTiONSQ

Thank you

Make Today Safe

https://forms.gle/0ewKjb8d7Zb8viMw9

2 & 2
146 LAUNEHIU GG 12 ﬂ%tluu‘llu\lﬂ 147

Please scan QR Code take the test

 HKF YEGAT

Post Test

Passing Criteria 2 12 points

https:/ /forms.gle/uUxRie3RhVboBthr6

Passing Criteria = 12 points
148 149
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I—Attachment-m -03-01 |

1. Product and Company ldentification

Product Nume Sodium hypochlorite
Strutture Formula NaQCt
CAS Number T681-32-9
| Synonyms Bleach, HICHLOR
| Manufaturer's Name THASCO Chemical Co., Lid.
Address
I HHead Office 24" fisor, Bangkok Insurance Building, 25 South Sathom Road, Bangkok 10120, Thatiand

Tel. (662) 679-1600 Fax, (6623 677-3177

Phrapadaeng Factory 202 Suksawosdi R4, Km.17, Samusprakiom, 10290, Thailand
Tei. (662} 463-6345-8 Fux. {662) 453-1728

Rayong Fectory 4 Soi G-12, Pakom Songkrohred Rd.. Eastern {ndusicial Estvie, Map-Ta-Phut, Muang. Rayong 21150, Thailand
Tel. (038} 683-572-5 Fax. (038) 683-576

2. Composition / Infermation on Ingredient

SODIUM HYPOCHLORITE — s o —
(NaOCl) o

3. Physical / Chemical Properties

|
Muleculur Welght 744 pH i
‘ Melting Polnt l‘l'}) -b (5% solation) Density (g/cm’) 1.2
Bolling Point ('€} Decomposition above 40°C Status Liguid
‘ Appearanee and Odor Greenish yeliow with & chlorive wlor |
Solubility in water Soluble in all proportions,
4. Fire and Explosion Hazard Data
Extinguishing Media Use any means svitable for exiinguishing sur fing fire andfor materials,
Fire Tlazard Comments Fire-exposure o excessive heat may cause the ruptnre of comainers.
Special Fire ¥Fighting Procedures Use water to ¢ool the conwinets.
Profective Equipments for Fire Fighlers  Wear fire-resistant suit, chemical resistant suit and 50lf- ined breathing app
Flash Point ('C) Non-flammable
Autoignition Temperature (v Non-flammable
NFPA Symbol
Flammability i ; Will not bum
Reaxtivity 2 : May undergo violent change ar clevated temperasure and pressure.
Health 2 : Intense or continied exposure could cause emporary incapaciiation

or possible residual injury unless prompt medical treatment is given.
Special dala QXY : Oxidizer

A H4-22736-H 12/
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5. Reactivity Data

Stabilization Solution decomposes slowly, Rate of decomposition depends on heat and light,
Preveniion Keep away from heat and light,

Explosion Data Not explosive

Reaction with Water Wilt net oeeur

Oxidation Oxidizer

Hazardous Decomposition Products Chlorine, oxygen, sodium chlorate

Protection from Decomposition Produets  Use chemical cartridge respirator containing the chiorine cartridge.

6. Health Hazard Data

Special Precaution A contosive chemical,
Health Effects
Routes of Entry Inhaiation, skin, eye and swallow

Hozard (Skin, Eve and Mucyus membrane)
Causes frritation.
Effects of Short-Term (Acute) Exposure
Inhalation ¢ May irtitate nose and the tespiratory tract.
Skin Contaet : May cause skin imitation. o severs cases, burn may neeur,
Eye Conlact : May canse severe eye irmitation.
Ingestion : May cause irritation and pain. Causes severe bum. to mouth and stomach, vomiting, shock and death.
Effects of Long-Term (Chronic) Exposure

Skin + Causes dryness, cracking and dermatitis.

First Aid Procedure

Skin Contact Remove contaminated clothing and shoes under rusnning water for at least 15 minutes, Obtain medical
attention immediately.

Eye Contact Flush with ranning water for et least 15 minules, occasionadly Jifting the eyelids. Do not allow the
comtaminated water into the non-affected eye. Obtain medical aitention immediately.

Tnhalation Move victim 1o fresh air. If breathing is difficule, give oxyzen. Obtain medical attention immediately.

Ingestion Never give anything by mouth if vietim is enconscions. Rinse mouti: thoroughly with water. Do not

indvce vomiling, Drink 240 (o 300 ml. of water. Obiain medical attention immediately.
Exposure Guidelines TLV-C: 2 mgjm“

Toxicological [nformation

Acute Toxivity

1D ingestion (mefl) 5800 (Rar)
1D, skin_(me/) > 10000 (Rabbit)
LGy, Jnhalative (ppm) > 000 for 1 h. (Rat)
Eve Contact Severe imvitation
Skin_Contact Ieritation
Sob-Acnte Toxicity Slightly liver damage on rat when administered with 0.4% of sodium hypochloride for
13 conseculive weeks.

Allerpenic Effects Not information available

Chronic Toxicity
Carginogenic Fffects Not classified as carcinogen.
Embryologic Effects Not information svailable
Teratologenic Effects Not information available
Motagenic Effecis Not information available
Neurogenic Effects Not information availakle
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7. Precaution for Handling and Use

Handling
Warning

Precaution
Ventilation
Salety Handling

lmeompatible Materigls
Exposure Controls

Personal Proteclion

Avaid generating mist for decreasing the dispersion. Do not allow react with acid which lead 10
chlorine gas.

All equipments will be cleaned before using.

Adeguate ventilation should be provided.

Use smaliest possible in desi d areas with adequale ventilation. Preparc approprinte safety
mepsures and protective equiy Keep iners tightly closed.

Reducing agents, Strong acids, Nitropen compound. Copper, Nickel, Cobalt

Restrict access n exposure area. Use appropriate personal protective equipments. Have a well-ventilated
syslem,

Waste Disposal Method
Peaduets

Empty Containers

Contain spill with scil, sand, or absorbent materinl, Sweep up material and plase into a suiteble labelfed
disposal container. Flush area with water.

React with reducing agents such as sodium metabisulfite and then neutralize with sodium carbonate or
sodivmn thiosalfate,

Clean up with water and neutralize with sedium corbonate. Dispose contuiners with all complisnce in
law regulations,

8. Control Measure

Engineering Controls

Respiratory Proteclion
Body Proteciion
Hand Protection

Eye Protection
Others Profection

Torally enclose processes and personal. Control the condition of process. Normal ventilation is
generally adeguate, If generated heat or vapors, lecal exhaust ventilation should bz pravided.

Naot specification but chemical castridge respivator with a chlorine cariridge should be pravided.
Protective clothing

Chemical resistant gloves

Chemical safety goggles. or glasses. Foce shield may be used in properly.

Chemical resistant boots, Eyewash fountain and salety shower. Do not eat, drink or smoke in wark
wreas.

9. Regulatory Information

ORANGE SYMBOL LABEL

: Commngive substance and react
vivlently with waler,

For teansportation.
Label sizing : more than 250 x 250 mm.
Picture sizing : 12.5 mm. far from edge

: UN Number 5 mm.
Hazchem Code
2 : Usze water spray or fog to eeduce or direct vapaors.
R : Use chemical protective full body and self contained breathing app
Dilute with water before release 10 sewers, waler ways.
1791 : UN number
Sy T T e T e H4-22736-H 15/



l Attachment-01-05-01

Sodium Hypochlorite

10. Transportation Information

UN Number 1791 UN Cluss 8
UN Packing Group i) IMDG-Ems Number 808
IMDG-Class 8 IMDG Packing Group m
IATA-Class 8 Tank Number 1ABY {+)
IATA-Pucking Group HI

11, Other Informations

Biogccumnlation Not availuble

Ecotosicological Tnforaution Nol available

SULFURIC ACID
(H,S04)
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Health

Fire

acience Lab.com

> Chemicals & Laboratory Equipment

i

Reactivity 2

contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray
mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to a highly
toxic material may produce general deterioration of health by an accumulation in one or many human organs.

Personal

Section 4: First Aid Measures

Protection

Material Safety Data Sheet
Sulfuric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sulfuric acid Contact Information:

Catalog Codes: SL.82539, SLS1741, SLS3166, SLS2371, Sclencelab.com, Inc.
SLS3793 14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-3300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

CAS#: 7664-93-9

RTECS: WS5600000

TSCA: TSCA 8(b) inventory: Sulfuric acid
CI#: Not applicable.

Synonym: Oil of Vitriol; Suifuric Acid
Chemical Name: Hydrogen sulfate

Chemical Formula: H2-S0O4

Section 2: Compositlon and Information on Ingredients

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband.
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen light clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Composition:

Section 5: Fire and Explosion Data

Name CAS # % by Weight
Suifuric acid 7664-93-9 85-98

Toxicological Data on Ingredients: Sulfuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. VAPOR (LC50): Acute: 510 mg/m
2 hours [Rat]. 320 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potentlal Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,

of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and
respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory
tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death. Inflammation of
the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified 1 {Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected for
human.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory tract,
eyes, teeth. Repeated or prolonged exposure to the substance can produce target argans damage. Repeated or prolonged

p.-1
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Flammability of the Product: Non-flammable.
Auto-Ignition Temperature: Not applicable.
Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:

Products of combustion are not available since material is non-flammable. However, products of decompostion include fumes
of oxides of sulfur. Will react with water or steam to produce toxic and corrosive fumes. Reacts with carbonates to generate
carbon dioxide gas. Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide respectively.

Fire Hazards in Presence of Various Substances: Combustible materials

Exploslon Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated sulfuric acid. White Phosphorous +
boiling Sulfuric acid or its vapor ignites on contact. May ignite other combustible materials. May cause fire when sulfuric acid
is mixed with Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phorphorous (lll) oxide, and
oxidizing agents such as chlorates, halogens, permanganates.
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Speclal Remarks on Explosion Hazards:
Mixturesofsulfuricacidandanyofthefollowingcanexplode:p-nitrotoluene,pentasi
| v e r trihydroxydiaminophosphate, perchlarates, alcohols with strong hydrogen peroxide, ammonium tetraperoxychromate,
mercuric nitrite, potassium chlorate, potassium permanganate with potassium chloride, carbides, nitro compounds, nitrates,
carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) Nitramide decomposes explosively

on contact with concentrated sulfuric acid. 1,3,5-Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosive
decompositon.

Section 6: Accldental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.
In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show
the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing
agents, combustible materials, organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a
metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage:
Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not
store above 23°C (73.4°F).

Physical state and appearance: Liquid. (Thick oily liquid.)
Odor: Odorless, but has a choking odor when hot.

Taste: Marked acid taste. (Strong.)

Molecular Weight: 98.08 g/mole

Color: Colorless.

pH (1% soln/water): Acidic.

Boiling Point:
270°C (518°F) - 340 deg. C Decomposes at 340 deg. C

Melting Point: -35°C (-31°F) to 10.36 deg. C (33% to 100% purity)
Critical Temperature: Not available.

Specific Gravity: 1,84 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 3.4 (Air=1)

Volatillty: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Disperslon Properties: See solubility in water.

Solubility:
Easily soluble in cold water. Sulfuric is soluble in water with liberation of much heat. Soluble in ethyl alcohol.

Section 10: Stability and Reactivity Data

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the praduct. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United States] Inhalation TWA: 1 STEL: 3
(mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation TWA: 1 (mg/m3) fram NIOSH [United States] Inhalation TWA: 1
(mg/m3}) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

I_ Section 9: Physical and Chemical Properties l

Stability: The product is stable.
Instabllity Temperature: Not available.

Conditions of Instability:
Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, organic materials, exposure to moist
air or water, oxidizers, amines, bases. Always add the acid to water, never the reverse.

Incompatibility with various substances:
Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). Highly corrosive in presence of stainless
steel(304). Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water is added to the product.
Incompatible (can react explosively or dangerously) with the following: ACETIC ACID, ACRYLIC ACID, AMMONIUM
HYDROXIDE, CRESOL, CUMENE, DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC
ACID, 2-NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE GLYCOL
MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE GLYCOL MONOETHYL ETHER
ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating agents, organic materials, moisture (water), Acetic anhydride,
Acetone, cyanohydrin, Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, Acrylonitrile
+water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, and Allyl Chioride, 2-Aminoethanol, Ammonium
hydroxide, Ammonium triperchromate, Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium
acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, Chlorine trifluoride, Chiorosulfonic
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acid, 2-cyano-4-nitrobenzenediazonium hydrogen sulfate, Cuprous nitride, p-chloronitrabenzene, 1,5-Dinitronaphthlene +
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sulfur, Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol + hydrogen peroxide,
Epichlorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, Ethylene glycolf and other glycols, , Ethylenimine,
Fulminates, hydrogen peroxide, Hydrochloric acid, Hydrofluoric acid, lodine heptafluoride, Indane + nitric acid, lron, Isoprene,
Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals (powdered), Nitromethane, Nitric acid + glycerides,
p-Nitrotoluene, Pentasilver trinydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1-
Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, Picrates, Potassium tert-butoxide,
Potassium chlorate, Potassium Permanganate and other permanganates, halogens, amines, Potassium Permanganate +
Potassium chloride, Potassium Permanganate + water, Propiolactone (beta)-, Pyridine, Rubidium aceteylene carbide, Silver
permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene monomer, toluene + nitric acid, Vinyl acetate,
Thalium (1) azidodithiocarbonate, Zinc chlorate, Zinc lodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides,
carboxylic acid anhydrides, nitriles, olefinic organics, aqueous acids, cyclopentadiene, cyano-alcohols, metal acetylides,
Hydrogen gas is generated by the action of the acid on most metals (i.e. lead, copper, tin, zinc, aluminum, etc.). Concentrated
sulfuric acid oxidizes, dehydrates, or sulfonates most organic compounds.

Special Remarks on Corrosivity:
Nen-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many metals releasing hydrogen. Minor
corrosive effect on bronze. No corrosion data on brass or zinc.

Polymerization: Will not occur.

Section 12: Ecological information

Ecotoxicity: Ecotoxicity in water (LC50): 43 mgA 48 hours [bluegill/sunfish].
BODS5 and COD: Not available.

Products of Biodegradation:
Passibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradatlon: Not available.

Section 13: Disposal Conslderations

Section 11: Toxicological Information

Waste Disposal:

Sulfuric acid may be piaced in sealed container or absorbed in vermiculite, dry sand, earth, or a similar material. It may also
be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior to any disposal. Waste
must be disposed of in accordance with federal, state and local environmental control regulations.

Routes of Entry: Absorbed through skin. Dermal contact, Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2140 mg/kg [Rat.}. Acute toxicity of the vapor (LC50): 320 mg/m3 2 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected
for human.) by ACGIH. May cause damage to the following organs: kidneys, lungs, heart, cardiovascular system, upper
respiratory tract, eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation {lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L Reproductive effects: May cause adverse reproductive effects
based on animal data. Developmental abnormalities (musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS)
Teratogenecity: neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing some maternal
toxicity

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.
Eye: Causes severe eye irritation and burns. May cause irreversible eye injury. Ingestion: Harmful if swallowed. May cause
permanent damage to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, Gl
bleeding, edema of the glottis, necrosis and scarring, and sudden circulatory collapse(similar to acute inhalation). It may

also cause systemic toxicity with acidosis. Inhalation: May cause severe irritation of the respiratory tract and mucous
membranes with sore throat, coughing, shortness of breath, and delayed lung edema. Causes chemical burns to the repiratory
tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical pneumonitis,

and pulmonary edema. Cause corrosive action on mucous membranes. May affect cardiovascular system (hypotension,
depressed cardiac output, bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow respiration, and
scanty urine may follow. Circulatory shock is often the immediate cause of death. May also affect teeth(changes in teeth and
supporting structures - erosion, discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation
may affect behavior (muscle contraction or spasticity), urinary system (kidney damage), and cardiovascular system, heart
(ischemic heart leisons), and respiratory system/lungs(puimonary edema, lung damage), teeth (dental discoloration, erosion).
8kin: Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction.

Section 14: Transport Information

DOT Classificatlon: Class 8: Corrosive material
Identification: : Sulfuric acid UNNA: 1830 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

e
DS 6 11w 0K 0

1L L ALNSUSLI RN I UL YRR N MY S
T s T A

trttaiot Sainb oy

H4-22736-H 31/

Federal and State Regulations:

lllinois toxic substances disclosure to employee act: Sulfuric acid New York release reporting list: Sulfuric acid Rhode
Island RTK hazardous substances: Sulfuric acid Pennsylvania RTK: Sulfuric acid Minnesota: Sulfuric acid Massachusetts
RTK: Sulfuric acid New Jersey: Sulfuric acid California Director's List of Hazardous Substances (8 CCR 339): Sulfuric acid
Tennessee RTK: Sulfuric acid TSCA 8(b) inventory: Sulfuric acid SARA 302/304/311/312 extremely hazardous substances:
Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfuric acid CERCLA: Hazardous substances.:
Sulfuric acid: 1000 Ibs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R35- Causes severe burns. S2- Keep out of the reach of children. $26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S30- Never add water to this product. $45- In case of accident or if you feel unwell,
seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: O
Reactivity: 2

& LN UL IO LI I Al syt
[ttt el

S H4-22736-H w



Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 3
Flammabllity: 0
Reactivity: 2
Speclfic hazard:

Protectlve Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References:

-Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -The Sigma-Aldrich
Library of Chemical Safety Data, Edition Il. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van
Nostrand Reinold, 1987.

Other Special Consideratlons: Not available.
Created: 10/09/2005 11:58 PM
Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall Sciencelab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.

o
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