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1 2 7 | 8 Al
= = = |[ERPERRE DESCRIPTION QTY _RENARKS |1 TEM NO DESGRIPTION arY_REMARKS
E E ; il GAS TURBINE PACKAGE No.182 2 51 FUEL GAS ANALYZER 1
H % L GAS TURBINE GENERATOR No.1&2 2 52 UNIT AUXILIARY TRANSFORNER 2
& & & TPES 6T INLET FILTER HOUSE 2 53 AUXILIARY TRANSFORMER 2
[ e 6T FUEL GAS FILTER UNIT 2 5 DIESEL GENE. (EDG) 1
ey SPRINT VALVE SKID 2 55 22KV DIST. TRANSFORER 1
5 ] &® SPRINT PUWP SKID 2 56 MAIN SET-UP TRANSFORMER 6TG1 1
(B] ki 3
A % 6T C02 BOTILE SKID 2 57 WAIN SET-UP TRANSFORMER GTé2 1
— PLANT SUIP 1 56 MAIN SET-UP TRANSFORWER STG 1
- SHITCH GEAR 2 59 SHITCHYARD 1
GT WATER WASH SKID 2 60 HOLDING POND 1
PN 6T WATER WASH SUNP 2 61 NITROGEN STATION 1
HRSG No. 182 2 62 ELECTRICAL & CONTROL BLDG 1
— N HRSG HP DRUN No. 162 2 63 OIL WATER SEPARATOR 1
HRSG LP DRUN No. 162 2 66 WORKSHOP 1
DEAERATOR & STORAGE TANK 1 65 DEMIN WATER STORAGE TANK 1
W E HP FEED WATER PUWP No.1.263 3 66 DEMIN WATER TRANSFER PUNP No. 182 2
LP FEED WATER PUWP No.1.263 38 67 SERVICE WATER STORAGE & FIREWATER TAVK 1
BLOWDONN TANK 2 68 SERVICE PUIP No. 162 2
STACK No. 182 2 60 DEMIN PLANT (HTP) 1
10000M S GENS No. 182 2 70 PRE- TREATHENT PLANT 1
HRSG CHEW. FEED EYEWASH/SHOWER STHL 1 71 VATER TREATENT PLANT CONTROL RA. 1
CHILLED WATER EXPANSION TANK 1 72 FIREWATER PUIP SHELTER 1
BOILER CHEMICAL FEED 1 73 GAS NETERING STATION 1
SANPLE COOLER 2 74 ADHIN BUILDING 1
BLOWDONN SUWP 1 75 PEA TERNINAL SUB-STATION 1
— 6T INET AIR EATING WATER CIRC PP Ho.1i2 2 76 GUARD HOUSE 1
STEAN TURBINE 1 77 115KV SUBSTATION CONTROL ROOM 1
STEAW TURBINE GENERATOR 1 78 AIR INLET HEATER No. 182 2
GONDENSER 1 79 PEA TERMINAL S/S CONTROL ROOM 1
CONDENSATE PUIP No. 182 2 80 COOLING TONER WAKE-UP PUNP No. 182 2
. VACUUN PUNP No. 182 2 81 RAW WATER PUIP No. 162
504
LUBE OIL UNIT 1
GLAND CONDENSER 1 LEGEND
HEAT EXCHANGER 1 CED>-oTERMINAL PT
CHILLER No. 162 2
PROJECT CONTROL PT
GT CHILLED WATER CIRC. PUNP No.182 2 A
GHENICAL POT FEEDER 1 ()  PROIECT REFERENCE PT
| AIR RECEIVER 2 P ——
AIR COMPRESSOR 2
AIR DRYER 2 fiL  FINISH GRADE LEVEL
3 CELLS COOLING TONER 1 4 ELEVATION
WAIN COOLING WATER PUWP No. 1,263 3 9 BENCH MARK
43 AUX COOLING WATER PUMP No. 1,263 3 [EEE] moap
T — — 44 CHILLER COOLING WATER PUNP No.182 2 B CONCRETE PLOOR
o I READ &OM 45 T CHEM. FEED EYEWASH/SHONER STH. 1 1 & REDUCTION GEAR
TR 46 COOLING TOWER CHEMICAL FEED 1 VITHDRAN AREA
BMLSNI-02 T 47 GAS COMPRESSOR No. 1,283 3 (I Rame
Road 48 INLET AIR HEATER DRAIN TANK 1 D777 came TRENCH
49 FUEL GAS FILTER/SEPARATOR No.182 2 § DucT BANK
e k& 50 INLET AIR HEATER ORAIN P/P flo. 182 2 WZHZA FuTURE SUBSTATION
A
- GENERAL NOTES AS BU I LT
1-ALL DINENSIONS ARE IN NILLIVETER WNLESS OTHERWISE NOTED
AT o v koe v T 2.ALL ELEVATIONS ARE IN NETER UNLESS OTHERIISE NOTED
Co 3.ALL COORDINATES ARE IN METER UNLESS OTHERWISE NOTED
T 4.ALL AREA FINISH GRADE LEVEL(FGL)= +11.6m(Above MSL) = EL +100.000M = GL +0. 000M
TPES A 5.ROAD ELEVATION = +11. 8 (Above lSU) = EL +100. 2001
v 6. THE SEQUENCE OF UNIT NUMBERING SHALL BE FROM SOUTH TO NORTH AND FROM WEST TO EAST.
v 7.PROJECT BENCH MARK (BM. SM-01) :PN+1027. 252M & PE+1173. 477M WHICH CORRESPONDS TO
E| v v " A v 3 8.PROJECT BENCH MARK (BM. SN-02) ‘PN+098. 751M & PE+1035. 640M WHICH CORRESPONDS TO  N+1515139. 108M & E+761628. 4980
ok - 9.PROJECT BENCH NARK (BI. SN-03) :PN+800. 368l & PE+1011. 204H WHICH CORRESPONDS 70 N+1515025. 780N & E+761545. 02180
N+1514928.891M, E+761599. 354M.
g 10. PROJECT REFERENCE POINT PN+1000. 000M, PE+1000.000M & WHICH CORRESPONDS TO N+1515002. 888N, E+761517. 678M .
1. PROJECT REFERENGE POINT Pli1167. 940U, PE+1000. 000K & THICH CORRESPONDS 10 N+ 1515127, 8111, E+761405. 4231
o —Fi 5
L= Fire Hydrant 30-11-16 | AS BULLT o | s [ | ve |
— @. — Mobile Foam /o\ | v1-08-16 fEVISED ‘Asss:gn:gRAs PER OINER'S COMIENT| ONG S lanlw | ©
PN 900.00M_
= i 15-02-16 [REVISED AS SHOWN AS PER OWER'S COMENT| RAJ | SF
4 |=Mobile CO2 A 1SSUE FOR s | over | ©
. - REVISED AS SHONN AS PER OWNER S LETTER
= CO2 Fire Extinguisher AN lo203s-SLIEPe-LTT_s-o16 DATED 11/8/15 RAJ S s e | ©
¥ ._ =
REVISED AS SHOMN AS PER ONNER S COMMENT
b Hl' = Dry Chemical Fire Extinguisher Ao g o oo ™ LE fan v |
Y Y Buis REVISION WADE [N GOOLING TOWER AREA.
A\ |27-04-18 SECIARD AREA-AND. RoiD, AVDED_PLANT | RAJ | SF ¢
j=«! = Automatic Sprinkler SUNP AND CT BLOWDOWN WATER TANK. st | ver
i ISSUEFOR CONSTRUCTION
[ - Automatic CO2 System /O\ [0s-03-15  [SSUE FOR GONSTRUGTION R[S [sim | vl | c
TERMINAL POINTS (TP) REVISED AS SHONN AS PER ONNER S COMUENT|
27-01-15 RO [ s | osim| ol | R
TP-NT FUEL GAS SUPPLY TP-11 LAN & TELEPHONE INTERFACE SIGAL FROM ADMIN RE-ISSUE FOR REVIEW
¥ BUILDING T0 CGR
TP-K3 PROGESS STEAN, T0 CUSTONER TP-C1 NON-CONTDAWINATED WATER DRAINAGE TERMINAL SUNP /A [o7-01-15  1sstE For Revw R | 55 [ ST )R
P-4 SERVICE WATER; 0 CUSTORER TP-C2 OVERFLON SUIP FROI HOLDING POYD N
TP-H5 SERVICE WATER! 0 ADMIN BUILDING TP-E1 115KV OVERHEAD LINES AND OPG TO BE TERMINATED REV. | DATE DESCRIPTION DRAWN - DESIGHED | CHECKED
G TP-ME FIRE WATER TG ADMIN BUILDING AT TAKE OFF STRUCTURE OF PEA TERMINAL SUBSTATION. TRER.
I TP-E2 22KV UNDERGROUND CABLE 10 BE CONNEGTED AT
22K CONCRETE FOLE. E ADVANCE AGRO ASIA COMPANY LIMITED
TP-E3 MAIN POWER SUPPLY TO GAS METERING STATION
TP-E4 HAIN POVER SUFPLY 10 ADMIN BUILDING
TP-ES PONER SUPPLY T0 WATER TRANSPORTATION PANEL TNER S VTR
PN B00.00M. 1
1 SNC LAVALIN (THAILAND) COMPANY LIMITED
SCALE PROJECT =
1:800 Khoakanun Clean Energy Project
. A
TITLE :
@E‘ PLANT LAYOUT
PN 750.00M “ “ “ T~ JOB MO. .
% @ M 3( 4) @4 @ I I TIE 20039 K020-001
@ A R A 4¢ ! Pover Systens Project Dept;
b4 3 BY PASS P HA N O M S KHA ( (D 7 Yoiens Gonder 1P THAL JURDNG PROJECT DRATING 16 A
I i fenergy & Plant Operations | ENGINEERING LINITED | KCE-J-G-PJ-GA-3000
. ‘ I

[T T 1 } T T T ] [ 6 7 1HI Corporation / Thai Jurong Engineering Ltd
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Incident Report Form
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Annual Accidental Report 2023
Advance Ago Asia

Accident Report Jan Feb Feb Mar Apr May Jun July Aug Sep Oct Nov Dec | Total

Dead (case) 1] (1] 0 o o o o
Disabled (case) 1] o 0 ] 0 [v] (1]
Loss of crgans (case) 0 o 0 o 0 ] o

2.Major Accident

Lost time> 3 Days (case) 0 0 0 o o 0 i ]
Lost time< 3 Days (case) ] 1 0 0 0 0 ]
3.Minor Accident (case) i) 0 i} 0 0 0 i}
Total Accident (case) 0 1 i 0 0 0 0
Total Worker (persons) 50 50 50 50 50 50 50
Loss Time Injury: LTI (days) ] 2 ] [+] ] (] ]
Total Case Incident Rate: TCIR (times/200000 hours) o 0.245931 o o o o o
Injury Frequency Index: |.F.R. (times/1000000 hours) ] 1.234656 ] [+] ] o ]
Injury Severity Rate: 1.5.R. (Lost day f1000000 hours) ] 2.465313 ] (] ] 0
Average Severity Index: AS.I. (lose time/accident) [ 1 0 0 ] 0
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SAFETY DATA SHEET

Version : 2.2
Date of preparation : 06 November 2020
Previous date : 03 July 2018

BETZ AP1715

1. Identification of the substance or mixture and of the supplier
1.1 GHS product identifier BETZ AP1715

1.2 Other means of Not available.

identification

1.3 Recommendations and restrictions on the use of substances or mixtures
Recommended use Not available.
Recommended restrictions Not available.

Company/undertaking identification

SUEZ Water Technologies & Solutions (Thailand) Co.,Ltd.
101 True Digital Park, Griffin Building

14th Floor, Unit 1405, Sukhumvit Road

Bang Chak Sub-district

Phra Khanong District, Bangkok, 10260

Thailand

Tel: +(66) 2-00-54404

Emergency telephone
001-800-13-203-9987 (Thailand)

+1 703-527-3887 (US)

2. Hazards identification

2.1 GHS classification of substance or mixture, and national or regional information

Physical hazards Not classified.
Health hazards Not classified.
Environmental hazards Not classified.

2.2 GHS label elements

Hazard symbol(s) None.
Signal word None.
Hazard statement(s) The mixture does not meet the criteria for classification.

Precautionary statement(s)

Prevention Observe good industrial hygiene practices.

Response Wash hands after handling.

Storage Store away from incompatible materials.

Disposal Dispose of waste and residues in accordance with local authority requirements.

2.3 Other hazards which do not None known.
result in GHS classification

Supplemental information None.

3. Composition/information on ingredients

Mixtures
The components are not hazardous or are below required disclosure limits.

*Designates that a specific chemical identity and/or percentage of composition has been withheld as a trade secret.

4., First-aid measures

4.1 Description of first-aid measures

Inhalation Move to fresh air. Call a physician if symptoms develop or persist.
Skin contact Wash off with soap and water. Get medical attention if irritation develops and persists.
@A sve2 Product: BETZ AP1715 - Page 1 of 6



Version : 2.2
@suee Dat of reraton 06 oerter 2020
SAFETY DATA SHEET
BETZ AP1715

Eye contact Rinse with water. Get medical attention if irritation develops and persists.
Ingestion Rinse mouth. Get medical attention if symptoms occur.
4.2 Most important Direct contact with eyes may cause temporary irritation.
symptoms/effects, acute and
delayed
4.3 Indication of immediate Treat symptomatically.

medical considerations and
important specific treatment
that should be performed

General advice Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves.

5. Fire-fighting measures

5.1 Prohibited extinguishing media and suitable extinguishing media

Suitable extinguishing Not available.
media
Unsuitable extinguishing Not available.
media
5.2 Specific hazards arising During fire, gases hazardous to health may be formed.
from chemicals
5.3 Special protective Self-contained breathing apparatus and full protective clothing must be worn in case of fire.

equipment and precautions for
fire-fighters

Fire fighting Use water spray to cool unopened containers.

equipment/instructions

General fire hazards No unusual fire or explosion hazards noted.

Specific methods Use standard firefighting procedures and consider the hazards of other involved materials.

6. Accidental release measures

6.1 Personal precautions, Keep unnecessary personnel away.
protective equipment and
emergency procedures

6.2 Environmental precautions  Avoid discharge into drains, water courses or onto the ground.

6.3 Methods and materials for ~ Stop the flow of material, if this is without risk. Following product recovery, flush area with water.
containment and cleaning up

7. Handling and storage

7.1 Precautions for safe Observe good industrial hygiene practices.
handling, use and storage
7.2 Conditions for safe Not available.

storage, including any
incompatibilities

8. Exposure controls/personal protection

8.1 Control parameters
Occupational exposure limits No exposure limits noted for ingredient(s).

Biological limit values No biological exposure limits noted for the ingredient(s).
8.2 Appropriate engineering Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
controls should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,

or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level.

8.3 Personal protective measures
Eyel/face protection Wear safety glasses with side shields (or goggles).

Skin protection
Hand protection Wear appropriate chemical resistant gloves.

Other Wear suitable protective clothing.
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Respiratory protection
Thermal hazards

General hygiene
considerations

In case of insufficient ventilation, wear suitable respiratory equipment.
Wear appropriate thermal protective clothing, when necessary.
Always observe good personal hygiene measures, such as washing after handling the material

and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants.

9. Physical and chemical properties

9.1 Appearance
Physical state
Form
Color

9.2 Odor

9.3 Odor threshold limit
pH (concentrated product)
pH in aqueous solution

9.4 pH

9.5 Melting point/freezing point
9.6 Initial boiling point and

boiling range
9.7 Flash point

9.8 Evaporation rate
9.9 Flammability (solid, gas)

Solid.

Not available.
Not available.
Not available.
Not available.
Not available.
7.1 (0.5% SOL.)
Not available.
Not available.
Not available.

> 101 °C P-M(CC)
<1 (Ether = 1)
Not available.

9.10 Upper/lower flammability or explosive limits

Flammability limit - lower

(%)

Flammability limit - upper

(%)

Explosive limit - lower (%)
Explosive limit - upper (%)
9.11 Vapor pressure
Vapor pressure temp.

9.12 Vapor density

9.13 Relative density
Relative density temperature

9.14 Solubility(ies)

Solubility (water)
9.15 Partition coefficient:

n-octanol/water

9.16 Auto-ignition temperature
9.17 Decomposition

temperature
9.18 Viscosity

Viscosity temperature

Other information

Explosive properties
Oxidizing properties

vOC

10. Stability and reactivity

10.1 Reactivity

@A svea

Not available.
Not available.

Not available.
Not available.
< 0.1 mm Hg
21°C

<1 (Air=1)
Not available.
21°C

Not available.
Not available.

Not available.
Not available.

Not available.
21°C

Not explosive.
Not oxidizing.
0 % (Estimated)

The product is stable and non-reactive under normal conditions of use, storage and transport.
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10.2 Chemical stability Not available.

10.3 Possibility of hazardous Hazardous polymerization does not occur.
reactions

10.4 Conditions to avoid Not available.

10.5 Incompatible materials Strong oxidizing agents.

10.6 Hazardous decomposition Toxic gas.
products

11. Toxicological information

11.1 Information on likely routes of exposure

Inhalation No adverse effects due to inhalation are expected.
Skin contact No adverse effects due to skin contact are expected.
Eye contact Direct contact with eyes may cause temporary irritation.
Ingestion Expected to be a low ingestion hazard.

11.2 Symptoms related to Direct contact with eyes may cause temporary irritation.

physical, chemical and
toxicological characteristics

11.3 Delayed and immediate Not available.
effects, including chronic

effects from short- and

long-term exposure

11.4 Numerical values of toxicity

Acute toxicity Not known.
Product Species Test Results
BETZ AP1715 (CAS Mixture)

Acute

Oral

LD50 Rat > 5000 mg/kg
Skin corrosion/irritation Prolonged skin contact may cause temporary irritation.
Serious eye damage/eye Direct contact with eyes may cause temporary irritation.
irritation

Respiratory or skin sensitization
Respiratory sensitization Not a respiratory sensitizer. This product is not expected to cause respiratory sensitization.

Skin sensitization This product is not expected to cause skin sensitization.
Germ cell mutagenicity No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.
Carcinogenicity Not available.
Reproductive toxicity This product is not expected to cause reproductive or developmental effects.
Specific target organ toxicity -  Not classified.

single exposure

Specific target organ toxicity -  Not classified.
repeated exposure

Aspiration hazard Not an aspiration hazard. Based on available data, the classification criteria are not met.

12. Ecological information

12.1 Ecological toxicity The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

12.3 Bioaccumulative potential
12.4 Mobility in soil No data available.

12.5 Other adverse effects No other adverse environmental effects (e.g. ozone depletion, photochemical ozone creation
potential, endocrine disruption, global warming potential) are expected from this component.

Environmental fate The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

@A svea Product: BETZ AP1715 - Page 4 of 6



Version : 2.2
Date of preparation : 06 November 2020
Previous date : 03 July 2018

@) suez

SAFETY DATA SHEET
BETZ AP1715

Persistence and degradability

13. Disposal considerations

Disposal instructions Not available.
Local disposal regulations Not available.
Waste from residues / unused  Not available.
products

Contaminated packaging Not available.

14. Transport information

IATA

Not regulated as dangerous goods.
IMDG

Not regulated as dangerous goods.

SEA (Annex Il of MARPOL 73/78 Not applicable.
and the IBC Code)

15. Regulatory information

Federal regulations

Hazardous substances in the work place (DLPW Notification Re: List of Hazardous Chemicals, Royal Gazette, Vol. 130
Part 185 Ngor, issued December 20, B.E.2556 (2013))

Not listed.
Thailand. Explosive Substances & Precursors (Ministry of Defense Notification Re: Arms Subject to Imports License)

Not regulated.
Thailand. Reportable Hazardous Substances (Notification of Ministry of Industry Re: Bases respecting report of quantity
of hazardous materials under Department of Industrial Works, B.E. 2547)

Not regulated.
International Inventories

Country(s) or region

Inventory name

On inventory (yes/no)*

Australia Australian Inventory of Chemical Substances (AICS) Yes
Canada Domestic Substances List (DSL) Yes
Canada Non-Domestic Substances List (NDSL) No
China Inventory of Existing Chemical Substances in China (IECSC) Yes
Europe European Inventory of Existing Commercial Chemical No
Substances (EINECS)
Europe European List of Notified Chemical Substances (ELINCS) No
Japan Inventory of Existing and New Chemical Substances (ENCS) No
Korea Existing Chemicals List (ECL) No
New Zealand New Zealand Inventory Yes
Philippines Philippine Inventory of Chemicals and Chemical Substances No
(PICCS)
Taiwan Taiwan Chemical Substance Inventory (TCSI) Yes
United States & Puerto Rico  Toxic Substances Control Act (TSCA) Inventory Yes

*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing

country(s).

16. Other information, including date of preparation or last revision

Issue date Sep-29-2013
Revision date 06/11/2020
Version # 2.2
Disclaimer Not available.

Revision information

@A svea

This document has undergone significant changes and should be reviewed in its entirety.
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1. Identification of the substance or mixture and of the supplier

1.1 GHS product identifier

1.2 Other means of
identification

GENGARD GN8020
Not available.

1.3 Recommendations and restrictions on the use of substances or mixtures

Recommended use

Recommended restrictions

Deposit controller Deposition / fouling controller
Deposit control agent

Not available.

Company/undertaking identification

SUEZ Water Technologies & Solutions (Thailand) Co.,Ltd.
101 True Digital Park, Griffin Building

14th Floor, Unit 1405, Sukhumvit Road

Bang Chak Sub-district

Phra Khanong District, Bangkok, 10260

Thailand
Tel: +(66) 2-00-54404

Emergency telephone
001-800-13-203-9987 (Thailand)

+1 703-527-3887 (US)

2. Hazards identification

2.1 GHS classification of substance or mixture, and national or regional information

Physical hazards
Health hazards

Environmental hazards

2.2 GHS label elements
Hazard symbol(s)

Signal word
Hazard statement(s)

Precautionary statement(s)

Prevention

Response

Storage
Disposal

@A svea

Not classified.

Skin corrosion/irritation Category 2

Serious eye damage/eye irritation Category 2B

Specific target organ toxicity, single exposure Category 3 respiratory tract irritation
Not classified.

Warning

Causes skin irritation. May cause an allergic skin reaction. Causes eye irritation. May cause
respiratory irritation.

Avoid breathing mist or vapor. Wash thoroughly after handling. Use only outdoors or in a
well-ventilated area. Contaminated work clothing should not be allowed out of the workplace.
Wear protective gloves.

IF ON SKIN: Wash with plenty of soap and water. IF INHALED: Remove victim to fresh air and
keep at rest in a position comfortable for breathing. IF IN EYES: Rinse cautiously with water for
several minutes. Remove contact lenses, if present and easy to do. Continue rinsing. Call a
POISON CENTER or doctor/physician if you feel unwell. Specific treatment (see on this label). If
skin irritation or rash occurs: Get medical advice/attention. If eye irritation persists: Get medical
advice/attention. Take off contaminated clothing and wash before reuse.

Store in a well-ventilated place. Keep container tightly closed. Store locked up.
Dispose of contents/container in accordance with local/regional/national/international regulations.
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2.3 Other hazards which do not

result in GHS classification
Supplemental information

None known.

None.

3. Composition/information on ingredients

Mixtures

Chemical identity

Concentration or
concentration range

CAS number and other

Common name and synonym unique identifiers

CARBOXYLIC ACID
POLYMER

TRADE SECRET 10-30

*Designates that a specific chemical identity and/or percentage of composition has been withheld as a trade secret.

4., First-aid measures

4.1 Description of first-aid measures

Inhalation

Skin contact

Eye contact

Ingestion

4.2 Most important
symptoms/effects, acute and
delayed

4.3 Indication of immediate
medical considerations and
important specific treatment
that should be performed

General advice

5. Fire-fighting measures

Remove victim to fresh air and keep at rest in a position comfortable for breathing. Call a POISON
CENTER or doctor/physician if you feel unwell.

Remove contaminated clothing immediately and wash skin with soap and water. In case of
eczema or other skin disorders: Seek medical attention and take along these instructions. Wash
contaminated clothing before reuse.

Rinse with water. Remove contact lenses, if present and easy to do. Continue rinsing. Get medical
attention if irritation develops and persists.

Rinse mouth. Get medical attention if symptoms occur.

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. May
cause respiratory irritation. Skin irritation. May cause an allergic skin reaction. Dermatitis. Rash.

Provide general supportive measures and treat symptomatically. Keep victim under observation.
Symptoms may be delayed.

If you feel unwell, seek medical advice (show the label where possible). Wash contaminated
clothing before reuse.

5.1 Prohibited extinguishing media and suitable extinguishing media

Suitable extinguishing
media

Unsuitable extinguishing
media

5.2 Specific hazards arising
from chemicals

5.3 Special protective

equipment and precautions for

fire-fighters
Specific methods

Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).
Do not use water jet as an extinguisher, as this will spread the fire.
During fire, gases hazardous to health may be formed.

Self-contained breathing apparatus and full protective clothing must be worn in case of fire.

Use standard firefighting procedures and consider the hazards of other involved materials.

6. Accidental release measures

6.1 Personal precautions,
protective equipment and
emergency procedures

6.2 Environmental precautions

6.3 Methods and materials for
containment and cleaning up

@A svea

Keep unnecessary personnel away.

Avoid discharge into drains, water courses or onto the ground.

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible. Absorb in vermiculite, dry sand or earth and place into containers. Following product
recovery, flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use.
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7. Handling and storage

7.1 Precautions for safe Avoid breathing mist or vapor. Avoid contact with eyes, skin, and clothing. Provide adequate

handling, use and storage ventilation. Wear appropriate personal protective equipment. Observe good industrial hygiene
practices.

7.2 Conditions for safe Store locked up. Store in original tightly closed container.

storage, including any
incompatibilities

8. Exposure controls/personal protection

8.1 Control parameters
Occupational exposure limits No exposure limits noted for ingredient(s).

Biological limit values No biological exposure limits noted for the ingredient(s).
8.2 Appropriate engineering Provide eyewash station. Eye wash fountain and emergency showers are recommended.
controls

8.3 Personal protective measures
Eyel/face protection Wear safety glasses with side shields (or goggles).

Skin protection

Hand protection Wear appropriate chemical resistant gloves.
Other Wear appropriate chemical resistant clothing.
Respiratory protection Chemical respirator with organic vapor cartridge and full facepiece.
Thermal hazards Not available.
General hygiene Always observe good personal hygiene measures, such as washing after handling the material
considerations and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants. Contaminated work clothing should not be allowed out of the
workplace.

9. Physical and chemical properties
9.1 Appearance

Physical state Liquid.

Form Not available.

Color Not available.
9.2 Odor Not available.
9.3 Odor threshold limit Not available.
pH (concentrated product) 26
pH in aqueous solution 3 (5% SOL.)
9.4 pH Not available.
9.5 Melting point/freezing point -3 °C
9.6 Initial boiling point and 100 °C
boiling range
9.7 Flash point Not available.
9.8 Evaporation rate <1 (Water =1)

9.9 Flammability (solid, gas) Not applicable.

9.10 Upper/lower flammability or explosive limits
Flammability limit - lower Not available.
(%)
Flammability limit - upper Not available.
(%)
Explosive limit - lower (%) Not available.
Explosive limit - upper (%) Not available.
9.11 Vapor pressure 18 mm Hg
Vapor pressure temp. 21°C
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9.12 Vapor density
9.13 Relative density
Relative density temperature
9.14 Solubility(ies)

Solubility (water)

9.15 Partition coefficient:
n-octanol/water

9.16 Auto-ignition temperature

9.17 Decomposition
temperature

9.18 Viscosity

Viscosity temperature

Other information
Explosive properties
Oxidizing properties
Pour point
Specific gravity
voC

10. Stability and reactivity

10.1 Reactivity
10.2 Chemical stability

10.3 Possibility of hazardous
reactions

10.4 Conditions to avoid
10.5 Incompatible materials

10.6 Hazardous decomposition
products

<1 (Air=1)
117
21°C

100 %
Not available.

Not available.
Not available.

17 cps
21°C

Not explosive.
Not oxidizing.
0°C

1.166

0 % (Estimated)

Not available.
Not available.

Hazardous polymerization does not occur.

Not available.
Strong oxidizing agents.
Not available.

11. Toxicological information

11.1 Information on likely routes of exposure

Inhalation
Skin contact
Eye contact
Ingestion

11.2 Symptoms related to
physical, chemical and
toxicological characteristics

11.3 Delayed and immediate
effects, including chronic
effects from short- and
long-term exposure

11.4 Numerical values of toxicity
Acute toxicity

May cause irritation to the respiratory system.

May cause an allergic skin reaction.

Direct contact with eyes may cause temporary irritation.

Expected to be a low ingestion hazard.

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. May
cause respiratory irritation. Skin irritation. May cause redness and pain. May cause an allergic

skin reaction. Dermatitis. Rash.

Not available.

Product Species Test Results
GENGARD GN8020 (CAS Mixture)
Acute
Dermal
LD50 Rabbit > 5000 mg/kg, (Calculated according to
GHS additivity formula)
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Product Species Test Results
Oral
LD50 Rat > 5000 mg/kg, (Calculated according to
GHS additivity formula)
Components Species Test Results
CARBOXYLIC ACID POLYMER (CAS TRADE SECRET)
Acute
Oral
LD50 Rat 4563 mg/kg

Skin corrosion/irritation

Serious eye damage/eye

irritation

Respiratory or skin sensitization
Respiratory sensitization
Skin sensitization

Germ cell mutagenicity

Carcinogenicity
Reproductive toxicity

Specific target organ toxicity -
single exposure

Specific target organ toxicity -
repeated exposure

Aspiration hazard

12. Ecological information
12.1 Ecological toxicity

Prolonged skin contact may cause temporary irritation.
Direct contact with eyes may cause temporary irritation.

Not a respiratory sensitizer.
This product is not expected to cause skin sensitization.

No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Not available.
This product is not expected to cause reproductive or developmental effects.
May cause respiratory irritation.

Not classified.

Not an aspiration hazard.

The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

Product Species Test Results
GENGARD GN8020 (CAS Mixture)
Aquatic
Algae IC50 Selenastrum (algae) 3872 mg/l, Growth Inhibition, 96 hour,
(pH adjusted)
NOEL Selenastrum (algae) 2000 mg/l, Growth Inhibition, 96 hour,
(pH adjusted)
Crustacea LC50 Daphnia magna 3628 mgl/l, Static Renewal Bioassay, 48
hour, (pH adjusted)
NOEL Daphnia magna 1250 mg/l, Static Renewal Bioassay, 48
hour, (pH adjusted)
Fish LC50 Fathead Minnow 5814 mgl/l, Static Renewal Bioassay, 96

hour, (pH adjusted)

Rainbow Trout 7071 mg/l, Static Renewal Bioassay, 96
hour, (pH adjusted)

NOEL Fathead Minnow 5000 mgl/l, Static Renewal Bioassay, 96

12.3 Bioaccumulative potential
12.4 Mobility in soil
12.5 Other adverse effects

@A svea

hour, (pH adjusted)

Rainbow Trout 5000 mg/l, Static Renewal Bioassay, 96
hour, (pH adjusted)

No data available.

No other adverse environmental effects (e.g. ozone depletion, photochemical ozone creation
potential, endocrine disruption, global warming potential) are expected from this component.
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Environmental fate

Persistence and degradability

- COD (mgO2/g)
- BOD 5 (mg0O2/g)
- BOD 28 (mgO2/g)

- Closed Bottle Test (%
Degradation in 28 days)

- TOC (mgClg)

The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

Testing has shown product not to be readily biodegradable.
359

21

3

1 OECD 301D

142 (calculated data)

13. Disposal considerations

Disposal instructions
Local disposal regulations

Waste from residues / unused
products

Contaminated packaging

14. Transport information
IATA

Dispose of contents/container in accordance with local/regional/national/international regulations.

Not available.
Not available.

Not available.

Not regulated as dangerous goods.

IMDG

Not regulated as dangerous goods.
SEA (Annex Il of MARPOL 73/78 Not established.

and the IBC Code)

15. Regulatory information

Federal regulations

Hazardous substances in the work place (DLPW Notification Re: List of Hazardous Chemicals, Royal Gazette, Vol. 130
Part 185 Ngor, issued December 20, B.E.2556 (2013))

Not listed.

Thailand. Explosive Substances & Precursors (Ministry of Defense Notification Re: Arms Subject to Imports License)

Not regulated.

Thailand. Reportable Hazardous Substances (Notification of Ministry of Industry Re: Bases respecting report of quantity
of hazardous materials under Department of Industrial Works, B.E. 2547)

Not regulated.

International Inventories

Country(s) or region

Australia

Canada

Canada

China

Europe

Europe
Japan

Korea

New Zealand
Philippines

Taiwan

@A svea

Inventory name
Australian Inventory of Chemical Substances (AICS)

Domestic Substances List (DSL)
Non-Domestic Substances List (NDSL)
Inventory of Existing Chemical Substances in China (IECSC)

European Inventory of Existing Commercial Chemical
Substances (EINECS)

European List of Notified Chemical Substances (ELINCS)
Inventory of Existing and New Chemical Substances (ENCS)
Existing Chemicals List (ECL)

New Zealand Inventory

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

Taiwan Chemical Substance Inventory (TCSI)

On inventory (yes/no)*
Yes

Yes

No
Yes
Yes

No
No
Yes
Yes
No

Yes
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Country(s) or region Inventory name On inventory (yes/no)*
United States & Puerto Rico  Toxic Substances Control Act (TSCA) Inventory Yes

*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing

country(s).
NSF Registered and/or meets Registration No. — 144523
USDA (according to 1998 Category Code(s):
guidelines): G5 Cooling and retort water treatment products

G7 Boiler, steam line treatment products — nonfood contact

16. Other information, including date of preparation or last revision

Issue date Oct-31-2013

Revision date 06/11/2020

Version # 1.2

Disclaimer Not available.

Revision information This document has undergone significant changes and should be reviewed in its entirety.

* Trademark of SUEZ. May be registered in one or more countries.
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[ ] Triphos kg E/ Polymer (PAM) S kg < 5 Byog
MIC JadT :
] Amine (AMMO) kg RO Guard 35 kgs b Pils
D 02 Scavenger (DEHA) kg D Sodium metabisulfite kg
I:] Citric acid kg
w\ .
)Zl/scale inhibitor (Coolperse Z»(D kg < jbbl\s Chiller System
Tovomeld WA
D Corrosion inhibitor (CorrGuard) kg Nitrite (ChillGuard) s 2 ?)\5
D/Biocide (BacTrol) (b/'}g kg & 15 191\‘3
D Other ( ) kg
Remark :
FawinaugdsasLall FanunUTUATLAN WANRUINE
Driver Operator & C?émist Shift Leader

MOT5Q)

( Y\\e\m& LN

AU

______ Sl

ANLLAUS : Shift Leader ( E-, )
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(Advance Agro Asia Co.,Ltd)

wuuWasunissuLTansaRd iUl bulsslnwn

ARLHCERGROASIS (Chemical Receiving for Plant)
A =) (

sudewd: B 1 / 15
Tersmandeansinil g\) oy { neidesn 30- ;L%j
wandh % SD\en 1nanean G60. Xl}) N oY
Chemical (Car tank)

Chemical tank's name = 5 A
emicC S i rea
Betors (o) Y — Weight (m") or Mass (ton)

PAC Tonk $16 1M b Ton WTp

Specific gravity (S.G.) : Chemical name Control value  |Actual value (COA)
HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 1.5131-1.523
NaOCI 10 % (Sodium Hypochlorite 10 %) 1.158-1.168
ACH (Aluminium Chlorohydrate) /PQC 1.200 - 1.400 ,ﬁ )
H,S0,98 % (Sulfuric Acid 98 %) 1.81

Document : Q/COA Z/Delivery note Z Car's scaling note
Equipment : Z/ Hose D/Connector Q/Loading Pump /E Ground

e (Tank connecting)
PPE's Driver : D/Grove B'/Helmet B/Safety Shoe

p/ Full Face Shield or Safety Glass [ Chemical Protection Suit
Water Treatment Plant
[ ] Triphos kg [ ] Polymer (PAM) kg
[] Amine (AMMO) kg [ ] ROGuard kg
D 02 Scavenger (DEHA) kg |:| Sodium metabisulfite kg
Z/Citric acid 100 kg > (_p B;rp
I:] Scale inhibitor (Coolperse) kg Chiller System
[ ] corrosion inhibitor (CorrGuard) kg [ ] Nitite (ChilGuard) kg
[] Biocide (BacTrol) kg
[] Other( ) kg
Remark :
Fanunaudeansiail FanunsusuasAd FAUUNG
o Driver Operator & Ch/emist Shift Leader
A _worven | e | V.
( ) (__ Wavg Newmgs ) ( )
ANLKAUS Q/h‘lhl’b} ALY © Shift Leader (g\)

FM-OP-CH-02 Rev. 01 210561
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuunasunissunansiaidusuldlulsslnln

(Chemical Receiving for Plant)

/20

swiewd: ) X

Fe15mindaansiail SUEZ nzieusn C}O ‘};9@1
1A % 20} 19a188n 46 00 w &In¥ &0
Chemical (Car tank)
Chemical tank's name Lo i 3 Are
Before (mm.) After (mm.) Weight (m') or Mass (ton) =
Ul
NoQ ol Tenk 1430 2140 3% oM NP
3$ 700
Specific gravity (S.G.) : Chemical name Control value  Actual value (COA
HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 1.513-1.523
NaOCI 10 % (Sodium Hypochlorite 10 %) 1.158 - 1.168 i ﬁ
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.81

%A

mery note

Z]/Car's scaling note

Document :
Equipment : JZ/Hose IZ/Connector mading Pump /Zl Ground
7 p (Tank connecting)
PPE's Driver : - Grove Helmet Q/Safety Shoe
IZ]/FUH Face Shield or Safety Glass 1 Chemical Protection Suit
Water Treatment Plant
[ ] Triphos kg [ ] Polymer (PAM) kg
[ ] Amine (AMMO) kg [ ] ROGuard kg
I:I 02 Scavenger (DEHA) kg D Sodium metabisulfite kg
D Citric acid kg
D Scale inhibitor (Coolperse) kg Chiller System
[ ] Corrosion inhibitor (CorrGuard) kg [ ] Nitrite (ChillGuard) kg
l:l Biocide (BacTrol) kg
[ ] Other( ) kg
Remark :
TANUNITURIRITLAN FaNUNNUTUAITAN Wautng
Driver Operator & 9hemist Shift Lgader y;

Mewio

(R0 Qunaon

)

Chorist

AN

s

RPN =l st |
= /.
( _ St T )
/ -
AWMU ; Shift Leader ﬁ )
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuuWasunissutnansiaidusullulssinwa

(Chemical Receiving for Plant)

P

&I a o e ] =
TAUTHNANKIRTIAN

Vel

v
LIRLIN

0. W

LIRNBRaN

Chemical (Car tank)

n.dbe-

Sunsewil:

54 b

x|
NELLEUID

Chemical tank's name

Level

Before (mm.) After (mm.)

Weight (ma) or Mass (ton)

Area

Specific gravity (S.G.) :

Chemical name Control value  |Actual value (COA)
HCI 35 % (Hydrochloric Acid 35 %) 1.166 .
NaOH 50 % (Sodium Hydroxide 50 %) 1.518-1523
NaOCI 10 % (Sodium Hypochlorite 10 %) 1.158 -1.168
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.81

Document : [[] coa

Equipment : D Hose

PPE's Driver : I:] Grove
]

L]

D Connector

L]

Delivery note

Helmet

Full Face Shield or Safety Glass

OO0 od o

Car's scaling note

Loading Pump

Ground

L]

(Tank connecting)

Safety Shoe

Chemical Protection Suit

/Water Treatment Plant

,Z/Triphos SO ks P;’,|> E/Pol mer (PAM) IOO ks B
[] Amine (AMMO) kg /%/Guard M 7o Y0 o > L Py
D 02 Scavenger (DEHA) kg I:I Sodium metabisulfite kg g

[ ] citricacid kg
Q/Scale inhibitor (Coolperse) 100 kg ¥ Qﬁ.}l‘) Chiller System
@’( Corrosion inhibitor (CorrGuard) kg [ ] Nitrite (ChilGuard) kg
‘E/Biooide (BacTrol) 35’0 kg & SLIP Pgi b
[] Other( ) kg
Remark :
Fanunaudeansiai Fanunausuasiail FIRUNG
Operator & Chgmist Shift Leader

?’ ! Driver

( n hﬁ& °46nm0{

aeF Chgmint

ANLKAUS

<

ALY © Shift Leader

FM-OP-CH-02 Rev. 01 210561
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuuWasunissLnansiaiidwsle luls

(Chemical Receiving for Plant)

gl

suend: 1% /___Z);/_()L__

ForFEvandeaniad 9 UEZ nziflensn 9 0 %}cz
A an8en PR%
2.9, & VO]
Chemical (Car tank)
Chemical tank' e : A
emical tank's name i rea
Before (mm.) After (mm.) st () Ferkises (o)
HO Tank 540.% | 1M0.% 392 Ton WTp
Specific gravity (S.G.) : Chemical name Control value  |Actual value (COA)
; HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 1818 = 1523
NaOCI 10 % (Sodium Hypochlorite 10 %) 1.158 - 1.168
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.6

@6/\
Z”Hose
Q/GFOVE

Document :

Equipment :

PPE's Driver :

|2/De[ivery note
ﬁConnector

Mmet

Full Face Shield or Safety Glass

/EI/Car's scaling note

D/Gading Pump

/Z/ Safety Shoe

Memical Protection Suit

E/Ground

(Tank connecting)

Water Treatment Plant
D Triphos kg I:] Polymer (PAM) kg
[] Amine (AMMO) kg [] RoGuard kg
[ ] 02 scavenger (DEHA) kg [ ] sodium metabisulfite kg
,Z/Citric acid Iw kg £ 4 p)
D Scale inhibitor (Coolperse) kg Chiller System
D Corrosion inhibitor (CorrGuard) kg I:l Nitrite (ChillGuard) kg
|:| Biocide (BacTrol) kg
[] Other( kg
Remark :
Fanunudsasai FanunauTudI5LAL WANUING
Driver Operator & ghemist Shift Leader
?g]d\f\% 7 e >
LA . Lt e L m@_ﬁ_ _______________ i, 4 Bnepy
el
( ?’5‘1%% &'\ ) ( T\mvg& Juong ) ( )
AU Q\LW\'J)' AU : Shift Leader &)
S
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuuWasunissudinansiaiidnsula bulssluwn

(Chemical Receiving for Plant)

ﬁl a o o Il =
TAUIBNINAIANTLAN

S\eL

Sundewl: 1 / Ea) /

b

=
NELUBUTD

Yo- 7L

o 9,50 W BNSERT
Chemical (Car tank)
Chemical tank's name e L Ao Gy Weignt (m’) or Mass (ton) Area
Sofior Hyo bl 44 Lbo | 1ggo 3500 Iy Uik
NaOcl Tk Mo | 150 | 4wl NTP

Specific gravity (S.G.) :

. CZ/D kﬂ’ (,1«?2100{}

Chemical name Control Value  |Actual value (COA)
HCI 35 % (Hydrochloric Acid 35 %) 1166
NaOH 50 % (Sodium Hydroxidev 50 %) 1.513-1.523
NaOCI 10 % (Sodium Hypochlorite 10 %) 1.158-1.168
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.81

Document :
Equipment : Q/ Hose
PPE's Driver : B/ Grove

JZ( Delivery note
Q/ Connector

JZ{ Helmet

Q/ Full Face Shield or Safety Glass

[ ]  Car'sscaling note

ﬁ Loading Pump
/é Safety Shoe
ﬁ Chemical Protection Suit

ﬁ Ground

(Tank connecting)

Water Treatment Plant

D Triphos kg D Polymer (PAM) kg
[] Amine (AMMO) kg [ ] ROGuard kg
[ ] 025scavenger (DEHA) kg [ ] Sodium metabisulfite kg

[ ] Cciticacid kg
I:I Scale inhibitor (Coolperse) kg Chiller System
D Corrosion inhibitor (CorrGuard) kg D Nitrite (ChillGuard) kg
[:I Biocide (BacTrol) kg

[[] Other( ) kg

Remark :
Faninaudeansiall FantneaususanTAl WAUUINE
Driver Operator & Cpemist §h_iﬁLLea(1er 9
/o i)

AU : Shift Leader ( /4 )
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuuNasunissunansiadidnsalabulsslwiwn

(Chemical Receiving for Plant)

swdewd:_ D G 4 bb-
oridnandeanaiad %MEZ ndeusn e’v\w Qg%\;
A ill OO)B : 1anean 1430 ™ AT
Chemical (Car tank)
Chemical tank's name il Weight (m’) or Mass (ton) Area

Before (mm.) After (mm.)

Specific gravity (S.G.) :

Chemical name Control value Actual value (COA|
HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 1151181511623
NaOCI 10 % (Sodium Hypochlorite 10 %) 11568 8468
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.81

Document : [[] coa

Equipment : D Hose

PPE's Driver : [:] Grove
=

|:| Delivery note
D Connector
D Helmet

Full Face Shield or Safety Glass

Car's scaling note
D Ground

Loading Pump

Safety Shoe

B Bl B

Chemical Protection Suit

(Tank connecting)

Water Treatment Plant

P05

[ ] Triphos kg ’Z/‘Polymer (PAM) EO ke > 9P
[ ] Amine (AMMO) kg [ ] ROGuard kg
I:] 02 Scavenger (DEHA) kg Sodium metabisulfite ‘;D kg & ZP@
[ ] citric acid kg
Z{ Scale inhibitor (Coolperse) 'EOO kg > jz?gq’ lj Chiller System
E/ Corrosion inhibitor (CorrGuard) 2 kg s 3 ?91,& D Nitrite (ChillGuard) kg
Z/Biocide (BacTrol) : 3}’0 kg 2\0[Fe! \b
[ ] other( ) kg
Remark :
Fawunaudsansadl FanunaUsUR1TLAN WAUUNG
hl?river Operator & Chgfnist Shift Leader
_____ & A e
( e TR Uy )
I 4
ANLLAUS 0\'\@”'5} AILMUS : Shift Leader ( C )
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuuWadunissudnasiaidusuldlulssinia

(Chemical Receiving for Plant)

swdewd: 3 5 ;7%
TRLTHNANRIATIAN [)\)E'Z (,\}90\@) NEIlEINTn Lo 3% Oq
nandn 101 00\ . 1Anaan
Chemical (Car tank)
Chemical tank's name LeiF! i 2 A
Before (mm.) After (mm.) Weight (m ) or Mass (ton) ioe

Specific gravity (S.G.) :

Chemical name Control value  Actual value (COA|
HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 1518 = 1828
NaOCI 10 % (Sodium Hypochlorite 10 %) 1.158 - 1.168
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.81

Document : ) ©oA | Delivery note
Equipment : I:] Hose I:] Connector
RRESIDiVerR: D Grove [:] Helmet

[] Full Face Shield or Safety Glass

Car's scaling note

[ ] Ground

(Tank connecting)

Loading Pump

Safety Shoe

El e R

Chemical Protection Suit

Water Treatment Plant
mnphos Eﬁ- kg > Zﬁ 'b /|2/Polymer (PAM) 95 kg 3'33)9)
[] Amine (AMMO) kg LA RO Guard ppeg] 50 k3, 9p,i)
B/OZ Scavenger (DEHA) 50 kg _ \ [:] Sodium metabisulfite kg
: ey 01 5
EI Citric acid kg
E Scale inhibitor (Coolperse) Y0 kg= QQ P{)IIS Chiller System
Corrosion inhibitor (CorrGuard) 50 kg *2Fa;l> [ ] Nitrite (ChillGuard) kg
ﬁocide (BacTrol) ‘5(}5- kg > l§ 76’1}) :
[ ] Other( ) kg
Remark :
FANUNITUAIAITLAN FaNUNUTLANTLAN WAUTNNE
%\*If\ri/ver Operator &/Ghemist Shift Leader
LT oo 2
( ) ( Y\mWﬁ V"YL{VA ) ( HOU‘VK-’ lL )
AL q‘@“"* PALAIS Shift lleader { Gad

FM-OP-CH-02 Rev. 01 210561
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ADVANCE AGRO ASIA
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(Chemical Receiving for Plant)

4 ao o =
TALTBNANANETLAN

swdewd: 13 E 13
§U6Z nifeusn 90 " 0"}&@

wadn q 05\, 19aeen Ay WYY
% L050% - N0
Chemical (Car tank)
Chemical tank's name gl i 2 Al
Before (mm.) After (mm.) Weight (m ) or Mass (ton) i
N0t Tonk Sco 1370 4% Ton WP
a L
Sodivr Mypochlgritt Ty~ g %60 2, Ton CTN
2.9T00
Specific gravity (S.G.) : Chemical name Control value  |Actual value (COA)
HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 1.513-1.523
NaOCI 10 % (Sodium Hypochlorite 10 %) 1158 =168
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.81

Document : Z]/COA
g

Equipment : D/ Hose

PPE's Driver : Z/ Grove

ZKDelivery note - JZ/Car's scaling note
E/Connector Z,/Loading Pump /ﬁ Ground
(Tank connecting)
Helmet E/Safety Shoe

[]/Full Face Shield or Safety Glass Z/Chemical Protection Suit

Water Treatment Plant
[] Triphos kg [ ] Polymer (PAM) kg
[] Amine (AMMO) kg [ ] RoGuard kg
[] 02 scavenger (DEHA) kg [ ] Sodium metabisulfite kg
[] eircacd kg
D Scale inhibitor (Coolperse) kg Chiller System
D Corrosion inhibitor (CorrGuard) kg D Nitrite (ChillGuard) kg
[] Biocide (BacTrol) kg
D Other ( ) kg
Remark :
Fanunaugdeasiall FaninausUaNsLAL WARUIN
LPriver Operator & Chemist Shift Leader
l< ] S e
e s e Masd Y

( Y’Wﬁﬁ Awvos ( -_-W

il EOE
AU O%@Y“ 1% ALLA4 ; Shift Leader )
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuuWasunissudnansiaiidnslelulssluwa

(Chemical Receiving for Plant)

Sunnewl: I, b /2Z

Feridnandeannad cleez /\’\O\‘a nzdausn %%M
wandn q90%, 1na1een A.06% . (<1‘N‘TX'10| T
Chemical (Car tank)
> Level 3
Chemical tank's name Weight (m") or Mass (ton) Area

Before (mm.) After (mm.)

PAL Tonk

Lol UE2

9 Ton WTP

Specific gravity (S.G.) :

Chemical name Control value  |Actual value (COA)
HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 158523
NaOCI 10 % (Sodium Hypochlorite 10 %) 1.158 - 1.168
ACH (Aluminium Chiorohydrate) [ e 1200-1400 | 4 9p9
H,S0.98 % (Sulfuric Acid 98 %) 1.81

Document : Iz/ COA
Equipment : ]Z/ Hose
PPE's Driver : zr Grove

7

Full Face Shield or Safety Glass

d Delivery note
ﬁ Connector

Q/ Helmet

g

ENEN

[]/Car‘s scaling note

Loading Pump

D/’ Ground

(Tank connecting)
Safety Shoe

Chemical Protection Suit

Water Treatment Plant

[] Triphos kg [ ] Polymer (PAM) kg
[ ] Amine (AMMO) kg [ ] ROGuard kg
[] 02 scavenger (DEHA) kg [ ] Sodium metabisulfite kg

D Citric acid kg
D Scale inhibitor (Coolperse) kg Chiller System
D Corrosion inhibitor (CorrGuard) kg I:l Nitrite (ChillGuard) kg
[ ] Biocide (BacTrol) kg

[[] Other( ) kg

Remark :
FanunausIasial FaWunUTUANTLAR WMUNE
Driver Operator & Chemist Shift Leader
ol
L e et o T W2 -
N _—
M WONUIP ) ( h\msvé Ywnony ) ( Trondd. Dscaumlus )
: /4
S O\'\Q/m ‘9& AILAUA ; Shift Leader (_/4_)
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(Advance Agro Asia Co.,Ltd)

ADVANCE AGRO ASIA

wuuWadumssuansiaidmsuldlulsslden

(Chemical Receiving for Plant)

swdewt: 2o b Lt
ForFmandsansiadl \/@0\ 19 nzdiensn
adn 10 (]/O LANaaN /LO(DO
Chemical (Car tank)
Chemical tank' Lol 2 A
emical tank's name i
Beielt TR Weight (m) or Mass (ton) rea

Specific gravity (S.G.) : Chemical name Control value |Actual value (CQA)
HCI 35 % (Hydrochloric Acid 35 %) 1.166
NaOH 50 % (Sodium Hydroxide 50 %) 1.513-1:528
NaOCI 10 % (Sodium Hypochlorite 10 %) 15585544168
ACH (Aluminium Chlorohydrate) 1.200 - 1.400
H,S0,98 % (Sulfuric Acid 98 %) 1.81
Document : [] coa [] Delivery note [] Car'sscaling note
Equipment : El Hose D Connector D Loading Pump D Ground
(Tank connecting)
PPE's Driver : |:] Grove D Helmet D Safety Shoe
[ ] Full Face Shield or Safety Glass [] Chemical Protection Suit
Water Treatment Plant
T Triphos Hpavo0 \00 kg | ﬁ Polymer (PAM) 100 kga ¢ 3799
[] Amine (AMMO) kg [} Rocuard MDG700) D k-9,
099510
AT 02 scavenger (DEHA) 100 kg * (@b [ ] Sodium metabisulfite kg
[] citric acid kg
Gongr :
z/ Scale inhibitoro(’ggolperse) (LW kg s)o iﬁaxls Chiller System
3 !
E/Corrosion inhibitor (Co?r%%?ld)' 100 kg»> Cp% ]?7 |:| Nitrite (ChillGuard) kg
Nxngo
Biocide (BacTrol) %0 kg > w’b‘h
D Other ( ) kg
Remark :
Fanwinaudeasall FanunausUaIsLAL WU
L\ % Driver Operator &phemist /S.hiﬁ LeadeL
L wal o R
( ) R T ) ( /MOL”W i
AU C/ \"?/r’“% . GINLkAUS : Shift Leader (ﬁ_}
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ANANUIN V-14.7

NULADLLAIAIAZNTTUNISANNUADANY 91TIDUNLY

LAZENINLINADN IUNITVINGIU



U3en wdanud ezlns wwde 91in
ADVANCE AGRO ASIA COMPANY LIMITED

|-
ADVANCE AGRO ASIA

. O
waufl  AAA-KCE-2023-06-10 ﬁ fwﬁ ECH ,]

12 figusu 2566

A o 1 ! n’j at = at o
1784 UWHQLBﬂﬁW‘iLLﬁIQVNﬂmgﬂ'i‘iﬁJﬂ’liﬂ'J’]ﬂJUaﬂﬁﬂEJ DIWIDUNUY LAZFNTINLT paaulun1syinau

oy EiEANMILAZANATEILIINUTIMIARTIN
ReNunuaeY

1, m’wLu"lmﬂmmﬁiﬂﬁaﬂm:mmmimmﬂ@amﬁﬁ 17781 LRzEANILIAREH lUNTYiNeU
o guinsUszmou (11 aty)

WS weanud o:lng wide $iin (U3E) vgmLuumﬂm‘lwﬁwwé’amuﬁrmmLﬂ1~muu ﬂ"wsTam'iwarﬂ
114.35 WAnzing Tneld fngssaumadud oinde fiuiTsolnin 184.10 15 dveyiasn 224 w7
AURIAZIRY DWADWULE TN FONIARLTINIT ﬂaﬂﬁumwmuaﬂmamwm 49 AY ledniiANsNIINNT
AnulRende a1T19udY URE sdmnagaulun13viney muﬂgﬂi"maamﬁﬂﬁﬁLf{fwﬁ']ﬁ'mmﬂmamﬁﬁlu
ANTVIGNU YARINT HHIBOT vrsaﬂm”uaﬂamammumimummﬂaamnEﬂ,uf\imuﬂs ApUNANTT W.A. 2565
aoufl 17 dquiaw 2565 D 29 msum'ﬁmmﬂaamﬂﬂm'r:"ﬂ'nmsaml,muaﬂm@vaaoﬂ FolansunTzn

RIPHIPREY A1TANUURD AAE ‘i‘]ﬂLﬂlJ ﬁ]ﬁﬁ]’]LﬂHﬂﬂGﬂ"l Luum'mmcmuﬂﬂmwammuwmwmﬂ

ﬁﬂﬁuﬁwaﬁwmﬁumLaﬂmmﬁioﬁaﬂm:ﬂﬁmm‘smmﬂaamnEJ 917291108 LarsnnLnaaulung

Yo DeneRsibpaARIeAFI TUUY
o Al ol -
FoB3punnde lUsARAITIN

PaudReANNIUDD

(WETUNT  Waagn)
UszauidmrnnuIms

U3un usaud ozlag iy $1nm

Sainasdann
{
i nsuL Df:"’\“"a )
AUz wneRsiva) idla Lﬁ’\‘r’lﬁ’]‘ﬁﬂﬂnﬂﬂﬂﬂﬁﬂlL‘N:alﬂlL’lﬂﬁﬂu‘-
\wadAnsie 084-319-1570 i N P
L
B e ARAKHAM, CHATHOENGSAG, M2 /.9..@1..,§¥§4..._laéibb

224 NO.7, KO KHANUN, PHANOM SARAKHAM, CHACHOENGSAO, 24120
WWW.ACE-ENERGY.CO.TH

o ———————

FM-DC-02 Rev.1 010662



fl
=

i’

(584

AAA-RE-2023-001

P& o : v el A o & 3/
LLW-?Im‘iﬁqEJEUEILLa5%14’]'?’]ﬂT]MTUNﬂm@ﬂW@\?ﬂmﬁﬂﬂiimﬂq'ﬁﬂqqﬂﬂﬁaﬂﬂﬂ E]']%'}@‘H']LUEJ LLﬁgﬂﬂ']WLL’Jﬂa@NSLu

AV

U3 wiaud exlag ede $ie atie 224 vy 7 dnuansag STAeWUNE1SANY SariRasidangn

Snnugnitaviavue 49 A Ipguiumsieldiinnmnsmunsaaaonds endiouily waganwwandanlumsinany

gaE LUSEneURTINT S1uan 11 A finedoraludl

—

= R N

WNDTUNT e R

oy e L=

UNBEVD AvtBRNG

WHETTHIM AHEHTI
Wit e
LUEINTIUA V17N
wwlsend dyeliu
WU AL
WreRwad Wey e

PnsaETInnT WaIIn

10. WwEIAlIY Aaudna

11, wedsivg) Wuls

IrAnznssun v dareluil

Ysearunssums
WnuungsasesuTeRUT Y

unyurigsERuUIAUT N

e 2Xp¢ e

WL BT EAUT AU BN

uvnedassuTeRudnen

e

@Z

IWEHERY

14

=
=
=
)
i
&
>
La

&

L4

=
=
=
)]
2
<)
5
Ln

&

=
=
=
22D
)
3
Lo

w

UGN

_eEe 2P ae e
4

ATTHNTRABIRYIUNTT

1 Aevinileuiesuanalasniy aadiaundy wavanwInsadlunnsYiaTEUeRaNEY

2 Spviwuarnstiesiunazannsfinative maszaudunne msduie vidamsifismaieniou

o o d} [ ] 2 <4 1 o o 1 14
iﬂﬂ'lmu@um'é)\‘i‘ﬂ’lﬂﬂ'ﬁ%'\@ﬂﬂ%@\?@ﬁ’ﬂ'ﬁ ‘Vi'i'ﬂﬂ')']%.l‘luﬂﬁ’e]@ﬂﬂl‘u ATNNIULEUBERDUNEAN

3 $1pIHLALEANEILUEIIRTNNS 'vﬁai,Lu'mel%'mJgaLLf’ﬂ‘uamwm‘iﬁﬂmuu,a::amwmé’mﬂumi

o Towa = T ' Cas o : w o o 2
mmu’iwmulﬂmuﬂgwmaLﬂenﬂ'um1mJaamna’{.umimqmmamaw damnuassdvlunisiauess

g 8 as o v o Al L = =
gndne TN uasyananeuaniian wftRnudedhurliunmeluaniudseneuians

4. dudBuazaiiuayu tonssuinuaneendlumsiiuveniulszneuions

4)

5 fosanaioiieaasadtlunmsiay savanssgdiuesasailun s uees

anulsEneL AT T IRBEURAILTILABUN T

" FM-DC-10 Rev.0 110760



6. ﬁ'ﬁ’mﬂ’]'i“dg"dﬁﬂ'Tiﬁ]']léﬂ?’]llﬂ'ﬁﬂ@ﬂEJSLUHWiW\\‘}’]uL'.,ﬁ‘f-i‘é’]El\'i’]‘LlNﬁﬂ’ﬁﬁ’lﬁ'ﬁﬂﬂﬂaTﬁ’m“ﬂﬁﬁﬂﬂﬂ’ﬁ

U‘ﬁ”ﬁUBuﬂ‘WJ‘WLﬂﬂ“lmiuﬁﬂ"luﬂi‘éﬁﬂﬂ‘l}ﬂQﬂ’]‘iﬂulﬂﬂ’liﬂ‘iw’ﬁuﬂmuﬂi‘ﬁilﬂ’\'iﬂ’}”mﬂa’e]ﬂﬂﬁmnﬂ‘iﬂ
1. TERFIIRIGER ﬂ']‘i‘lﬂi’e)LLNuﬂ'l‘iaﬂE)U ‘ii.l'uﬂﬁﬂm_lﬂ’ﬂl!‘ﬂﬂ andulunism Wﬂqu‘i'ﬁﬂﬂﬂiﬂiﬂﬂﬂ‘i‘ﬂﬂ%@

o ) v o & A v o v a w 2 e
WHUNITRUTHMYINU UV\Uqwmuqﬁﬁ?']ﬂj'i'UW'ﬂ%auﬁtu@'\uﬂ?'\ﬂﬂﬁE]@ﬂ'ﬂ‘llaﬁauﬂ?)'N PWIARU T %‘U'ﬁ'ﬁ'ﬁ

wipine wasypanIYTERURAeR UL
9 2 [ . v o Mo w1 24
8. ﬂm'm:mulmaﬂﬁnwr\ﬂuﬁwmwmmwuamwmwmuﬁhﬁaam&Jmammm

9, ArmuranuRuniFesiauenedng
10. iwmumamiﬂgummmumﬂ immﬁ”uﬁmm guasin LLauﬁuaLﬂummv“lumiﬂguwmmm

ﬂmwnﬁummaﬂgummmmmwuw silalAnadounedng
11. UiuLuuwamimmuqmmummﬂaamnU‘lumimmumaaamuﬂﬁvna‘unama

12. ﬂg‘jﬂ’aaﬂuﬁnummﬂamﬁa’tuﬂﬁmmuaummmaﬁmuauwma

A e w ar at L% o ‘ Qe v o
a8 Ieamznssuntiamlaende endioundy wazaamuwandauiunsinnul juanuiy

i
FaueiTuil 2 nangnent 2566 fetudl 2 nangew 2568 (5w 2 1)
sz al uit 31 ngunen 2566 Wudiuly

(neduns  Egnn)

2 v oo oA
UF2aTURN AU INS

U3 udeud o¥lns ey $1in

FM-DC-10 Rev.0 110760



T
.
b
B—L
B ——&
{ o=
]
O =
==
|
]
e
=
=
=



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


nayaap:paﬂ B} " }J "



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


119151/5:91682152 %% Thai National ID/E‘Ri:d
P s
m;ﬂﬁgmun Pumibier

‘ %nmuaz%nana Wi ﬁ%’i!ﬁ@’l ﬁ?&ﬁ
Mame  ME Thammam
Last neme  DIUGRGE phan

e ZAMELIGEE

=160 2560 o : e
= unondnt e Wi Tulasvunn . T
16 Bep, 2017 lmaeTefn) 24 Sep. 2025 ]
Daie aLEg} tmmemmﬂm Date of BRaf _ADE-02-00161348
- H..: i R .



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


G BN TAER B

[

e 51{5‘51&6

1 3.9, 24641

- tigsysedreatszangs Thai National ID-Card



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


timai)szddisilssanam That National D Cc V
sl aiaizasn ‘
Jdnptfication Nusiber

v Aos 418 #nTING ﬂ;'ay/ T
_ . Wawe BAF. Sangéﬁa )

u...,u T REAE T Raing

17 1s7s R
ﬁ!éhﬂﬂnmnﬂ;
o Apr. 200 2
Dato of Expley



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


SoaUszidase g That Naticnad 7 Card
ot _ 5

[dentificetisn Number
2612

'émméuqawa 'rs.,tl'ﬁﬂ %uem M
: Basiis Mr mem
Lns‘;t‘zmnm\

' '
o N S
7 il T
[ (ﬂ“ 3 ebm
PO
A
Gl


BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


4 (:\M"(\n

timsilagnnlezenyu Thai Nation

EYTIEEESTize: ot
identification Kumber

: . € &

o Indusdeins WIE EIUKN AL
e .. Memz BEr. Chanon
_Lé'ut vame  Kohg

1 -Bax, 202%  (suuanisde
Dileof fEssn, \WWIELETUDANYFS
T T

BORA-4.3-01-2565

ME4 —1647026--88

gl ¥ Gard |
) )

vmnsing
AR

Lo ]
THAILAND

N |


BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


Smmzdrdhnlszangs Thai National iU [
nazissfAhs T
Tdentificetion Number

Tornnduars w1t Wivael inyaiyefs

/,.

=

% Hame ML Netlpong
= Low rame  Cherrikwansti
EER

=

1

=

==

=

==

==

%

e

L]

Yk -
== [Dw. 20zt (wwpie o
Dute*uu@i-_. wmnemam v Dute of Eapiry  2A00°03-12171465

gl
f‘ mnn PO



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


Tngylszddagss o Thai %aﬁénal ID Card |
asnedisakrnm
Identilizelion Mimber /‘” :

d.msém. w8, Wik wmﬁqgn .
S pame Wits Panlda e

Lu ;pn{m Panw&n\:

) 1uﬂmuunu1q
29 Jul, 2025
Date ol Sxpirv

m-ﬁl-ﬂn!ﬁlﬂ']



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


tnsylszannlezy asl iD Card -

5 /- idantifieation Nignlier
furustoona %./ﬁ,mﬁtﬁﬂj @ﬂﬂf{f}a

el nissEra

| 6 W, 2872
I 'mi" - fusfanniany
wnbian alsy  eMey 2tz o, :
Siwlncuspaian  Deto of Eapuy  Z09408-01261021

o -
05'\ pnaly E\AF\C" D

;-:\Tsm Son FNp
f



BECO
Rectangle

BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


:'-: g é ﬂﬁiﬂ’i mmﬂ%vmw trmt Nattmml D C@zd
% et
i fdantiBeation me

77 dadtunetinin wel ai'?'ﬂm tﬂ%‘lﬂ ’ // .
— Home Mr. Slrewich '/
Laﬂl’.nﬁ!ﬁg Tif@mm . . /

=
&0 /f/
= 0
iz
EE 20 0.8, 2667
‘ % ;ténunﬂ'wl g mﬁmuum -\}‘ ﬂ_ﬂ—i
- EETy 81152

=
%2
Ba t‘g% %,.Z{%\ J 107-02
\\ ol e
x@ /


BECO
Rectangle

BECO
Rectangle

BECO
Rectangle


ANANUIN V-14.8

wnasnseanwuunazgunsaillosnusafseiduluanundn NFPA



W TAKACHIHO

FIRE, SECURITY & SERVICES (THAILAND) LTD.
1858/110-111, Interlink Tower Bldg., 25t Fl., Bangna-Trad Rd.,
Bangna, Bangna, Bangkok 10260 Thailand
Tel. (66-2) 3669000 Fax. (66-2) 366 9090
www.tkfs.co.th

Section 5

Operation and Maintenance

Fire Detection and Suppression System for GT Package
OPERATION & MAINTENANCE INSTRUCTIONS
KHOAKANUN CLEAN ENERGY



i TAKACHIHO

FIRE, SECURITY & SERVICES (THAILAND) LTD.
1858/110-111, Interlink Tower Bldg., 25t Fl., Bangna-Trad Rd.,
Bangna, Bangna, Bangkok 10260 Thailand
Tel. (66-2) 3669000 Fax. (66-2) 366 9090
www.tkfs.co.th

SECTION 5: COMMISSIONING AND MAINTENANCE

5.1 APPROVAL OF INSTALLATION

The completed system must be tested by qualified personnel in accordance with the requirements of
NFPA 12 “Standard for Carbon Dioxide Extinguishing Systems” Only approved equipment and
devices should be used in the systems. To determine that system has been properly installed and will
function as specified, the following steps must be performed.

A.) A thorough visual inspection of the installed system and hazard area. The piping operational
equipment and discharge nozzles shall be inspected for proper size and location. The locations of
alarms and manual emergency releases shall be confirmed. The configurations of the hazard shall be
compared to the original hazard specification. The hazard shall be inspected closely for unclosable
openings and sources of agent loss which may have been overlooked in the original specification.

B.) A check of labeling devices for proper designations and instructions Nameplate data on the
storage containers shall be compares to specifications

C.) A test for mechanical tightness of the piping and associated equipment to assure the leakage will
not occur and that there will be no hazardous pipe movements during discharge.

D.) Non-destructive operational tests on all devices necessary for proper functioning of the system
including detection, actuation devices and auxiliary devices.

OPTIONAL

Checking the operation of the CO2 Cylinder Valves. To check the operation of the cylinder valves on
each bank of CO2 served by a master CO2 cylinder, process as follows:

1.) Ensure that safety pins are inserted in all cylinders, and a 10mm manual kevel is available.

2.) Disconnect the discharge hose from the cylinder valve of each cylinder on the cylinder on the
cylinder bank to be tested.

3.) Fit a new or unused protective cap to each cylinder valve outlet, and tighten the cap securely
(torque setting 20 to 50 Nm).

Fire Detection and Suppression System for GT Package
OPERATION & MAINTENANCE INSTRUCTIONS
KHOAKANUN CLEAN ENERGY
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4.) Connect a suitable test gas source (i.e. a test gas cylinder fitted with a pressure regulator, test
gauge and connecting hose) to the actuation connection of the master CO2 cylinder valve.

NOTE: The minimum pressure required to actuate the CO2 cylinder vales is 10 bar (psi).

5.) Apply the test gas pressure to actuate the cylinder valve on the master CO2 cylinder and the
remaining CO2 cylinders.

6.) When it has been observed that the manual/pneumatic stackable actuator on the master cylinder
has activated, turn off the test gas supply.

7.) Carefully disconnect the test gas supply, ensuring that the test gas is safely vented during
disconnection.

8.) Reset the manual/pneumatic stackable actuator to the initial position.

9.) Carefully unscrew the protective cap from the CO2 cylinder valve. There should be no pressure
behind the valve caps.

10.) When the CO2 cylinder valve has been reset, reconnect the discharge hose to the CO2 cylinders
valve.

11.) When all the discharge hoses have been reconnected to all CO2 cylinders, remove the safety pin
from each manual/pneumatic stackable actuator.

WARNING CHECKING THE OPERATION OF THE CO2 CYLINDER
VALVES SHOULD ONLY BE CARRIED OUT BY A SUITABLE
QUALIFIED ENGINEER.

5.2. PRE-COMMISSIONING

5.2.1 Piping, Brackets and Nozzles

1. Ensure that all pipes and fittings are in accordance with the correct specification shown on the
General Arrangement Drawings.

2. Check that the systems are installed in accordance with the drawings and that any deviations have
been incorporated into the ‘As Built” drawings.

Fire Detection and Suppression System for GT Package

OPERATION & MAINTENANCE INSTRUCTIONS Section 5
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3. The CO2 nozzles should have been sent to the site pre-drilled. Check that all nozzles and orifice
units are fitted in their designated locations.

4. Check that all open and closed sections of piping have been pressure tested.

5. Check all pipe supports and brackets to ensure that the pipe work is firmly secured in position.

5.3 INSPECTION

To provide maximum assurance that the CO2 System will operate effectively and safely, the
following procedures must be performed after installation and semi-annually thereafter.

WARNING THESE PROCEDURES REQUIRE THE OPERATION OF TRIPS AS WELL AS
ELECTRONIC CONTROLS. MAKE CERTAIN THAT ARRANGEMENTS ARE MADE FOR

THE SHUTDOWN OR OPERATION OF ANY EQUIPMENT CONNECTED TO THESE
INITIATING DEVICES BEFORE PROCEEDING

5.3.1 General

A.) Note the general appearance of all system components checking for mechanical damage or
corrosion. Replace any questionable components.

B.) Check nameplates for legibility and clean as necessary.

C.) Inspect nozzles for blockage and clean as necessary.

D.) Remove the pilot cylinder actuators.

E.) Each cylinder must be removed from its bracket and weighed as follows.

(Alternatively the CO2 levels may be checked using a noninvasive level detector).

WARNING CO2 CYLINDERS ARE UNDER HIGH PRESSURE. MAKE
CERTAIN THE TRANSPORT CAP IS INSTALLED WHENEVER THE
CYLINDER IS REMOVED FROM ITS BRACKET OR DISCHARGE
PIPING AS IT COULD RESULT IN SERIOUS INJURY IF THE CO2
CYLINDER IS ACTUATED.

Fire Detection and Suppression System for GT Package )
OPERATION & MAINTENANCE INSTRUCTIONS Sectlor}i
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F.) Disconnect the discharge hoses at the valve discharge outlet, taking care to throw away the copper
washer.

G.) Install the transport cap and remove the CO2 cylinder from the bracket.
H.) Weigh each cylinder and compare the actual weight with the nameplate stamping. If the cylinder
shows a loss in ‘total weight” exceeding 10% of the ‘weight of charge’, it must be replaced or

recharged.

NOTE: The total weight consists of storage cylinder agent, valve, siphon tube and cap.

5.3.2 Reinstallation of Cylinders

If the cylinder was removed from a bracket for weighing, complete the following steps for correct
reinstallation.

A.) Position the cylinder against the wall rack with rack with the valve outlet facing to the right.
B.) Fit the cylinder strap and secure it with the nut and bolt provided.

C.) Remove and store the transport cap and reconnect the discharge hose, replace the new copper
washer at the valve discharge outlet.

5.3.3 To Operation Test the Electric Actuator

A.) Remove the electrical solenoid actuator from the cylinder by unscrewing and lifting it off.

WARNING AVOID CONTACT WITH THE PILOT CYLINDER
ACTUATION PORT AS IT COULD RESULT IN A CO2 SYSTEM
DISCHARGE.

B.) Ensure the actuation pin is fully retracted.

C.) Initiate an electrical solenoid actuation sequence and ensure that the solenoid energizes
(the actuation pin is in the fully extended position.)

D.) Reset the fire alarm system.

Fire Detection and Suppression System for GT Package
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E.) Reset the electrical solenoid actuator. Ensure that the electrical actuator is de-energised and the
actuation pin is fully retracted.

F.) Mount the electrical solenoid actuator on the pilot cylinder and screw it down fully.

5.3.4 To Operationally Test the Manual Actuation

A.) Remove the manual/pneumatic stackable actuator and the electrical solenoid actuator as a
complete unit from the cylinder.

WARNING AVOID CONTACT WITH THE PILOT CYLINDER
ACTUATION PORT AS IT COULD RESULT IN A CO2 SYSTEM
DISCHARGE.

B.) Ensure the electrical solenoid actuation pin is in its fully retracted position.

C.) Pull the locking pin from the manual/pneumatic stackable actuator and push the actuation button.
D.) Ensure the electrical actuation pin is in its fully extended position.

E.) Remove the manual/pneumatic stackable

F.) Actuator from the electrical actuator by unscrewing and lifting it off.

G.) Reset the manual/pneumatic stackable actuator ensuring that the actuation pin is in its fully
retracted position.

H.) Insert the locking pin into the manual/pneumatic actuator.
I.) Reset the electrical actuator ensuing that the actuation pin is in its fully retracted position.
J.) Mount the electrical actuator on the actuation port cylinder, and screw it down fully.

K.) Mount the manual/pneumatic actuator on the actuation port of the electrical actuator, and screw it
down fully.

L.) Reset the electrical solenoid actuator ensuring that the actuation pin is in its fully retracted
position.

Fire Detection and Suppression System for GT Package )
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M.) Mount the electrical solenoid actuator on the actuation port of the pilot cylinder, and screw it
down fully hand tight.

N.) Mount the manual/pneumatic actuator on the actuation port of the electrical actuator and tighten it
fully by hand.

5.4. TESTING

NFPA 12 calls for full discharge tests for both total flooding and local application systems. Total
flooding test will verify the achieved concentration while local application test verifies the CO2
coverage rather than concentration.

The system must be tested as flows:

A.) Total flooding: Full discharge of the entire design quantity of CO2 thought system piping to
ensure that it is discharged into hazard and the concentration is achieved and maintained in the pilot
of time by design specifications. All pressure operated devices are to be checked to ensure that
function as intended.

5.5. MAINTENANCE

The system consists of electrical, mechanical pneumatic devices which require periodic care.
Maintenance should be conducted every six months to provide maximum assurance that the fire
suppression system will operate effectively and safety.

Inspections should be conducted at more frequent intervals to ensure that fire suppression system is
charged and function able.

5.5.1. Inspection and Testing

All CO2 systems must be thoroughly checked and tested every six months by properly trained
personnel.

Fire Detection and Suppression System for GT Package )
OPERATION & MAINTENANCE INSTRUCTIONS Sectlor}i
KHOAKANUN CLEAN ENERGY Page 6 0



i TAKACHIHO

FIRE, SECURITY & SERVICES (THAILAND) LTD.
1858/110-111, Interlink Tower Bldg., 25t Fl., Bangna-Trad Rd.,
Bangna, Bangna, Bangkok 10260 Thailand
Tel. (66-2) 3669000 Fax. (66-2) 366 9090
www.tkfs.co.th

5.5.2. Hoses

All system hoses, including those used as flexible connectors, are to be tested every five years in
accordance with NFPA 12.

5.5.3. Cylinders

CO2 cylinders are not to be recharged without a hydrostatic test and relabeling if more than five years
have elapsed since the last test. Cylinders that have not been discharged but are regularly begin
serviced are permitted to be retained in service for a maximum of 12 years from the date of the last
hydrostatic test. After 12 years, the cylinders should be discharged and re-tested before being used.

5.5.4 Recharge

In order to maintain fire protection, CO2 cylinders must be recharged at a Tyco approved Filling
Station without any delay after operation or loss of CO2.

Fire Detection and Suppression System for GT Package
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Summary of Carbon Dioxide Fire Extinguishing System
Testing and Maintenance

Service Routine level (1) — Monthly

Electrical

A) Check that the Control Panel indicates normal operation.

B) Operate at least one Detector or Call Point, and check operation of Alarm sounders.
C) Visually check batteries.

D) Check that the access to Control Equipment is unobstructed.

Mechanical

A) Visually inspect the CO2 System, including pipe work and nozzles, for signs of physical damage
or corrosion.

B) The pressure gauge reading should be checked on each CO2 cylinder.

C) Check that access to the cylinders and actuators is unobstructed.

Report any low readings to the Responsible Person, and note in Log Book.

Service Routine Level (2) — Three Monthly
As Service level (1). Plus

Electrical

A) Check Log Book entries.

B) Examine and Test Batteries.

C) Operate a Detector or Call Point and check Control Panel indications and Functions, Alarm
Sounders and Strobes. Check fault indications by simulation of fault condition. Check control unit for
moisture or other deterioration.

D) Check operation all Detectors.

Fire Detection and Suppression System for GT Package Section 5
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Mechanical
A) Ensure that all components are free from dust and dirt that might impair the efficiency of the
system.

B) Inspect pipe work and nozzles to ensure that they are not obstructed, and that they are in the
designed position.

C) Ensure that all controls are properly set and that components have not been damaged.

General

A) Check that building alterations have not been carried out which would affect the operation,
efficiency or safety of the system.

1. Service Routine level (4) — Six Monthly
All as Service Level (3), plus

Electrical

A) For Stand Alone System, isolate gas release circuit and remove System Actuation Solenoid(s).
B) With actuation Solenoid removed, simulate operation of Stage 1 and Stage 2 alarms, and check
operation of shutdowns. Service Engineers must obtain the Users specific permission before this test
is carries out.

C) Check operation of all ancillary equipment such as Manual Release Units.

Mechanical
A) Check all signs and replace if necessary.

2. Service Routine Level (5) — Annually
All as Service Level (4), plus

Electrical
A) Ensure that all Detectors have been tested during the year.
B) Visually check all cable fittings and equipment are secure, undamaged and adequately protected.

Mechanical
A) Visually inspect the cylinder
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