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PHARMCO-AAPER

'HE POWER OF THREE?

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703.527.3887 (INT)

MATERIAL SAFETY DATA SHEET

Isopropyl Alcohol 99% (minimum)
This MSDS is valid for all grades that start with catalog number
231

1. IDENTIFICATION OF SUBSTANCE / MIXTURE AND OF SUPPLIER

Product Identifier: High Purity Chemicals

Synonyms: Isopropanol; Isopropyl Alcohol; 2-Propanol; sec-propyl alcohol;
dimethylcarbinol; Rubbing alcohol; IPA 99%

Other means of identification: CAS No. 67-63-0

EINECS No. 200-661-7
Recommended use of the chemical and restrictions on use:
General use organic solvent

Supplier Details:

Pharmco Products, Inc. Pharmco Products, Inc.

1101 Isaac Shelby Drive, Shelbyville, 58 Vale Road, Brookfield,

KY 40065, USA. CT 06804, USA.

Tel: 502.232.7600 Tel: 203.740.3471

Fax: 502 633.6100 Fax: 203.740.3481

CCN17213 CCN17213

Emergency Contact: CHEMTREC: 1.800.424.9300 (USA) / +1.703.527.3887 (International)

2. HAZARDS IDENTIFICATION

OSHA Hazards:
Flammable liquid, Target Organ Effect, Irritant

Target Organs:
Cardiovascular system, Gastrointestinal tract, Kidney, Liver, Nerves

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE®

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703,527.3887 (INT)

NFPA

GHS label elements, including precautionary statements

&

Signal Word:

DANGERI!

Hazard statement(s)

H225 Highly flammable liquid and vapor.
H319 Causes serious eye Irmitation.

H336 May cause drowsiness or dizziness.

Precautionary statement(s)

P261 Avoid breathing dust/fumes/gas/mist/vapors.

P312 Call a POISON CENTER or doctor/ physician if you feel unwell.

P501 Dispose of contents and container to an approved waste disposal plant.
P240 Ground/bond container and receiving equipment.

P337 + P313 If eye irmitation persists: Get medical attention.

P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove

contact lenses, if present and easy to do. Continue rinsing. Seek
medical attention.

P304 + P340 IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.

P303 + P361 + P353 IF ON SKIN (or hair): Remove immediately all contaminated clothing.
Rinse skin with water.

P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-resistant foam for
extinction.

P210 Keep away from heat, sparks, open flames, and hot surfaces. No

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE”

3

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)

P233
P102

P403 + P233
P403 + P235

P405
P243
P241
pP242
P271
P264
P280

GHS Classification(s)
Eye irritation (Category 2)

Flammable

Liquids (Category 2)

+1.703.527.3887 (INT)

smoking.

Keep container tightly closed.

Keep out of reach of children.

Store in a well-ventilated place. Keep container tightly closed.
Store in a well-ventilated place. Keep cool.

Store locked up.

Take precautionary measures against static discharge.

Use explosion-proof electrical, ventilating, and lighting equipment.
Use only non-sparking tools.

Use only outdoors or in a well-ventilated area.

Wash hands thoroughly after handling.

Wear protective gloves and eye and face protection.

Specific target organ toxicity - single exposure (Category 3)

Other hazards which do not result in classification:

Potential Health Effects:
Organ Description
Eyes | Can cause irmitation to the eyes.
Ingestion | Can be harmiul if ingested.
Inhalation C_an_ be harmful if inhaled. Can cause respiratory tract irritation. Vapors may cause drowsiness and
dizziness.
Skin Can cause irritation if absorbed through skin.

3. COMPOSITION AND INFORMATION ON INGREDIENTS
Chemical identity:

Isopropyl Alcohol

Common name / Synonym: Isopropanol; Isopropyl Alcohol; 2-Propanol; sec-propyl alcohol;
dimethylcarbinol; Rubbing alcohol; IPA 99%
CAS number: 67-63-0
EINECS number: 200-661-7
ICSC number: 0554
RTECS #: NT8050000
UN #: 1219
EC #: 603-117-00-0
% Weight Material CAS
100 Isopropyl Alcohol 67-63-0
MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE?

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703.527.3887 (INT)

4. FIRST AID MEASURES

General advice
Take proper precautions to ensure your own health and safety before attempting rescue and providing first aid.
Consult a physician. Show this safety data sheet to the doctor in attendance. Move out of dangerous area.

Skin
Immediately flush affected area with plenty of water while removing contaminated clothing. Wash contaminated
clothing before reuse. Contact a doctor. If irritation persists, get medical attention.

Inhalation
Remove person to fresh air. If signs/symptoms continue, get medical attention. Give oxygen or artificial respiration
as needed.

Eyes
Thoroughly flush the eyes with large amounts of clean low-pressure water for at least 15 minutes, occasionally
lifting the upper and lower eyelids. Seek medical attention.

Ingestion
NEVER give anything by mouth to an unconscious person. If vomiting does occur, have victim lean forward to
prevent aspiration. Rinse mouth with water. Immediately have victim drink several glasses of water to dilute. Seek
medical attention.

5. FIRE FIGHTING MEASURES

Suitable (and unsuitable) extinguishing media:
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Specific hazards arising from the chemical (e.g., nature of any hazardous combustion products):
Carbon oxides expected to be the primary hazardous combustion product.

Special protective equipment and precautions for firefighters:
Wear self-contained breathing apparatus and protective clothing to prevent contact with skin and eyes. Keep
unopened containers cool by spraying with water.

Unusual Fire and Explosion Hazards:
« Vapors may travel to source of ignition and flash back.
Flammable Properties
Classification
OSHA/NFPA Class 1B Flammable Liquid.
Flash point
12 *C (53 °F) - Closed Cup
Autoignition temperature
399 °C (750 °F)

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE”

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703.527.3887 (INT)

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures:
Do not inhale vapors, mist or gas. Ensure adequate ventilation. Remove all sources of ignition. Evacuate personnel
to safe areas. Beware of vapors accumulating to form explosive concentrations. Vapors can accumulate in low
areas.

Environmental precautions:
Stop leak. Contain spill if possible and safe to do so. Prevent product from entering drains.

Methods and materials for containment and cleaning up:
Contain spill, then collect with an electrically protected vacuum cleaner or by wet-brushing and put the matenal into
a convenient waste disposal container. Keep container closed.

7. HANDLING AND STORAGE

Precautions for safe handling:
Do not get on skin or in eyes. Do not inhale vapor or mist. Keep away from sources of ignition - No smoking. Take
measures to prevent the buildup of electrostatic charge.

Conditions for safe storage, including any incompatibilites:
Keep container tightly closed in a cool, dry and well-ventilated place. Containers which are opened must be
carefully resealed and kept upright to prevent leakage.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Control parameters, e.g., occupational exposure limit values or biological limit values:
Occupational Exposure Limits

Component Source Type Value Note
Isopropyl Alcohol US (OSHA) TWA 400 ppm
Isopropyl Alcohol US (ACGIH) TWA 200 ppm
Isopropyl Alcohol US(ACGIH) STEL 400 ppm

Appropriate engineering controls:
General room or local exhaust ventilation is usually required to meet exposure limit(s). Electrical equipment should
be grounded and conform to applicable electrical code.

Individual protection measures, such as personal protective equipment:
Respiratory protection:
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose
combination (US) or type ABEK (EN 14387) respirator cariridges as a backup to engineering controls. If the
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE”

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703.527.3887 (INT)

tested and approved under appropnate government standards such as NIOSH (US) or CEN (EU).

Hand protection:

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection:

Use chemical safety goggles and/or a full face shield where splashing is possible. Use equipment approved by
appropriate government standards, such as NIOSH (US) or EN166 (EU) Maintain eye wash fountain and
quick-drench facilities in work area.

Skin and body protection:
Wear impervious, flame retardant, antistatic protective clothing, including boots, gloves, lab coat, apron or coveralls,
as appropriate, to prevent skin contact.

Hygiene measures:
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end
of workday.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance (physical state, color, etc.) Liquid. Colorless.

Odor Specific data not available
Odor threshold Specific data not available
pH Specific data not available
Freezing point -90 °C (-130 °F)

Initial boiling point and boiling range 83 °C (181 °F)

Flash point 12 °C (53 °F) - Closed Cup
Evaporation rate Specific data not available
Flammability (solid, gas) Flammable

Upper /| Lower flammability or explosive limits 12.7% (V)1 2.0% (V)

Vapor pressure 4 4 kPa at 20 °C (68 °F)
Vapor Density 1.05 where air=1 at 20 °C (68 °F)
Relative Density 0.858 g/cm3 at 25 °C (77 °F)
Solubility(ies) Miscible

Partition coefficient n-octanol/water(ies) log Pow: 0.05

Auto-ignition temperature 399 °C (750 °F)
Decomposition temperature Specific data not available
Formula (ISOPROPYL ALCOHOL) C3H80

Molecular Weight (ISOPROPYL ALCOHOL) 60.1 g/mol

10. STABILITY AND REACTIVITY

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE?

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703.527.3887 (INT)

Chemical Stability Stable under recommended storage conditions.

Possibility of hazardous reactions Vapors may form explosive mixture with air.

Conditions to avoid (e.g., static discharge,

shock or vibration) Heat, flames, and sparks. Extreme temperatures and direct sunlight.

Oxidizing agents, Acid anhydndes, Aluminium, Halogenated

Incompatible materials compounds, Acids

Carbon oxides are expected to be, under fire conditions, the primary

Hazardous decomposition products hazardous decomposilion products.

11. TOXICOLOGICAL INFORMATION

Isopropyl Alcohol 67-63-0

Product Summary:

Long-term exposure (2 years) to Isopropyl Alcohol via inhalation at concentrations up to 5000 ppm caused no
exposure related increases in tumors in animals. No data available for the teratogenicity, mutagenicity, or
reproductive toxicity of this product. No data available to designate the product as causing specific target organ
toxicity through repeated exposure. No data available to designate product as an aspiration hazard.

Acute Toxicity:
LC50 Inhalation | Rat 16,000 mg'kg | 8 hours
L D50 Dermal Rabbit | 12,800 mg/kg

LDS0 Oral Rat 5045 mg/kg

Behavioral abnormalities observed such as altered sleep time and
decreased activity.

Irritation:
Eyes
Rabbit - Irmtating to eyes - 24 hours

Eyes (ISOPROPANOL)
Mildly irritating to the eye at an airborme concentration of 400 ppm, unpleasant at 800 ppm.

Respiratory or Skin Sensitization
No data available

Skin
Rabbit- mild skin irmtation

Specific target organ toxicity - single exposure (Globally Harmonized System)
Inhalation - May cause drowsiness or dizziness. - Central Nervous System

Carcinogenicity
IARC: Group 3: Not classifiable as to its carcinogenicity to humans.

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE?

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)

+1.703.527.3887 (INT)
ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a carcinogen
or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a known or
anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a carcinogen
or potential carcinogen by OSHA.

Other Hazards

Organ Description

Produces irritation, characterized by a burning sensation, redness, tearing, inflammation, and possible
corneal injury. May cause transient comeal injury

Causes gastrointestinal irritation with nausea, vomiting and diarrhea. May cause kidney damage. May
cause central nervous system depression, characterized by excitement, followed by headache, dizziness,
drowsiness, and nausea. Advanced stages may cause collapse, unconsciousness, coma and possible
death due to respiratory failure.

Inhalation of high concentrations may cause central nervous system effects characterized by nausea,
headache, dizziness, unconsciousness and coma. May cause narcotic effects in high concentration.
Causes upper respiratory tract irmtation. Inhalation of vapors may cause drowsiness and dizziness.
Aspiration of material into the lungs may cause chemical pneumonitis, which may be fatal. The probable
oral lethal dose in humans is 240 ml (2696 mg/kg), but ingestion of only 20 ml (224 mg/kg) has caused
poisoning.

May cause irritation with pain and stinging, especially if the skin is abraded. Isopropanol has a low

Skin potential to cause allergic skin reactions; however, rare cases of allergic contact dermatitis have been
reported. May be absorbed through intact skin. Dermal absorption has been considered toxicologically
insignificant.

Prolonged exposure can be irmtating to mucous membranes, skin, and the respiratory system. Can
cause liver and kidney damage.

Eyes

Ingestion

Inhalation

Chronic

12. ECOLOGICAL INFORMATION

« Isopropyl Alcohol 67-63-0

Ecotoxicity (aquatic and terrestrial, where available):
Acute Fish Toxicity (ISOPROPANOL)
LC50 / 96 hours Pimephales promelas: 9,640 mg/L

Toxic to Daphnia and Other Aquatic Invertebrates
ECS50 /24 h/ Water Flea - 5,102 mg/L

Toxicity to Aquatic Plants (ISOPROPANOL)
EC50 / 72 hours Desmodesmus subspicatus = 2,000 mg/L

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE”

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703.527.3887 (INT)

Toxicity to Daphnia and other aquatic invertibrates
Immobilization EC50 / 24h / Water flea - 6,851 mg/L

Persistence and degradability:
No data available

Bioaccumulative potential:
No data available

Other adverse effects:
No data available

13. DISPOSAL CONSIDERATIONS

Description of waste residues and information on their safe handling and methods of disposal, including the
disposal of any contaminated packaging:
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this
material is highly flammable. Observe all federal, state, and local environmental regulations. Contact a licensed
professional waste disposal service to dispose of this matenal.

14. TRANSPORT INFORMATION

Description of waste residues and information on their safe handling and methods of disposal:

UN number 1219

UN proper shipping name Isopropanol
Transport hazard class(es) 3

Packing group (if applicable) Il

IMDG

UN-Number: 1219 Class: 3 Packing Group: Il
EMS-No: F-E, S-D

Proper shipping name: ISOPROPANOL
Marine pollutant: No

IATA

UN-Number: 1219 Class: 3 Packing Group: Il
Proper shipping name: Isopropanol

15. REGULATORY INFORMATION

Safety, health and environmental regulations specific for the product in question:
OSHA Hazards

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE®

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703,527.3887 (INT)

Flammabile liquid, Target Organ Effect, Irritant

All ingredients are on the following inventories or are exempted from listing

Country Notification
Australia AICS
Canada DSL

China IECS
European Union EINECS
Japan ENCS/ISHL
Korea ECL

New Zealand NZloC
Philippines PICCS
United States of America TSCA

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title 11, Section 302.

SARA 313 Components
The following components are subject to reporting levels established by SARA title Ill, Section 313: ISOPROPYL
ALCOHOL (CAS# 67-63-0) Revision date: 1987-01-01.

SARA 311/312 Hazards
Acute Health Hazard
Chronic Health Hazard
Fire Hazard

CERCLA

No chemicals in this matenial with known CAS numbers are subject to the reporting requirements of CERCLA

Massachusetts Right To Know Components
Isopropyl Alcohol CAS-No. 67-63-0 Revision Date 1987-01-01

Pennsylvania Right To Know Components
Isopropyl Alcohol CAS-No. 67-63-0 Revision Date 1987-01-01

New Jersey Right To Know Components
Isopropyl Alcohol CAS-No. 67-63-0 Revision Date 1987-01-01

California Prop 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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PHARMCO-AAPER

THE POWER OF THREE®

Product Information: 203.740.3471 Emergency Assistance (CHEMTREC): 1.800.424.9300 (USA)
+1.703.527.3887 (INT)

other reproductive harm.

16. OTHER INFORMATION:
INCLUDING INFORMATION ON PREPARATION AND REVISION OF THE SDS

Disclaimer

PHARMCO-AAPER believes that the information on this MSDS was obtained from reliable sources. However, the
information is provided without any warranty, expressed or implied, regarding its correctness. Some information
presented and conclusions drawn herein are from sources other than direct test data on the substance itself. The
conditions or methods of handling, storage, use and disposal of the product are beyond our control and may be
beyond our knowledge. For this and other reasons, PHARMCQO-AAPER does not assume responsibility and
expressly disclaims liability for loss, damage, or expense arising out of or in any way connected with handling,
storage, use, or disposal of this product. If the product is used as a component in another product, this MSDS
information may not be applicable. Information is correct to the best of our knowledge at the date of the MSDS

publication.

MSDS: 312 Revision Date: 10.21.13 Revision Number: 3.1 Initials: EF
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Sweet gas Condenser_ .. Sid gas
Makeup
watir Rl
drun
Rich
T -
Lolsdo o @ |amine f-----
fray g L
Absorber Regenerstor

Sour Gas | Bottom
-,

Sheam

Feboiler

Condensate

Pumg

Typhoal opersling ranges

fbsorber | 35to 50 °C snd 5 1o 205 atm of sbsolute prassure
Regenerator ; 1135 to 426 °C and 1.4 to 1.7 atmn of absolute pressure
at fower bottom

gﬂﬁ 6-2 FIBYNUHUNINNIT INAVDINTLEUIUNIIHER (Process flow diagram)
fis: http://en.wikipedia.org/wiki/Process _flow diagram
) Fegrenszurunsmaadl (Process chemistry) Wunsuansdsuionsiasundamnadl
yaansiadl 1 67 vieunnit ATUGATeweR 819 aunis Snduviedadiulunig

\WinUfisen fagun 6-3

Toluene »
(10,000 kagdh) Mixed gas
— (2,610 ka/'h)
Reactor o Gas [ Benzene
| Separator
Hydrogen
(820 kg,-'h}' Conversion I Mixed liquid * st
75% Toluena
T Toluene |
Reaction :C?HE+ Hz_]" Cﬁ HE+ C Hﬂ|

JUN 6-3 Mogaunun1mnsivia (Block flow diagram) uagnsyuiun1smawail (Process chemistry)
w1+ http://www.coe.or.th/coe/main/coeHome.php?aMenu=7010128&aSubj=2118aMajid=8
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1.2 nigwumsnaansalaavain (H,PO)

nszuumsHaansavaalota @i 3 uazgUil 4 Gurnmshiveanlaiimunsda
wanfovaudrdndvdemonn  dedowdhdiuiiiomieniunadafia  railldde
niavleavledn (H,PO,) u?anﬂuﬂﬁﬂéﬂuagiuﬁmwmaamm nasupaiFoudanla (Caso, Faiidnife
whaheudy c'rfaaq'hJﬂnwui‘iuwﬁrwaqlﬁia {Flaﬁﬂ%'uﬁanfi'nﬁnnmﬁju’i@mﬁummqaﬂ‘mnim*ﬂu
Fuveta nieudnuddely dunsafuiqnidisime) Tuduneuda Wsunseafteusnifamea
ooy Taonsarlaaloinazgadniiudidy Product Acid Tank uazazgn Pump tite Ty ly
Storage Tank taw3onfouiuTaaavlunsndails NPK do'y
drumdudusziadulufiuiluads dosoimmiesdaly
Upnsemian  Ca(PO,),+3 H,SO, —— 2H,PO, + 3CaSO,
UfnFeinunss CaF, + H,SO,  —— p 2HF + CaSO,

CaCO, +H,S0, —— CO,+CaS0,+H,0

JUT 6-4 fag 19T U8 TUNBUVBINTLUIUNTHER
WUn1eNTUTEEINANNETE WarnIIninTeny, nTUlsNIugRamINTIY

n: gilonsy

(3)  fegnvimaasedndaiuldaaaniuiieaniuull (Maximum intended inventory) A

AN 6-1

(@) fegrerdndrindga-aean (Safe upper and lower limits) Y895 UY 191 @EUNQH AIUAY

[y = [ ¥ d{' Y a LY a [ d'
amwmﬂ‘mamamiwam Wuau wWielminanulasndsveinssuiunisuan G’]\‘IE‘U‘VI 6-5
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ﬂ75]2977@5\”)751’%%1.175?97577’7ﬁ551/877477 Doussurad w.e. 2557 S\
¥
N3ITUIUNIIUIIY LPG
N13A3BUATTUTIY LPG nsinsBNdaUEn
NSA3ENEANU LPG 1iasu N133uele LPG wWaieussy
LPG wdniiy Tnad

| '

' ™ ANAUEIER 16.33 bar v .
nsude LPG ingdunu ool 50° As29EaUN LPG ety

l dasimslva 10 du/a. anauazdelainanang

ANNAUGIER 16.33 bar l

A153ALAU LPG

qaungil 30°C QUELEELE
seavulaiiiiu 85% l
ﬂ'ﬁﬂi'JQﬁaUﬁﬂ"IWﬁ'ﬂU

<

A4

ANUAUGIGA 16.33 bar
N13UI9Y LPG aunndl 30°C

v

Setiin LPG vt LPG 15 ke. (Net weight)

NAFBUNITS?

InAusodIwaULAZNTEANY

dudngiuilna

Uﬁ 6-5 masmmsummﬂmmam g3an (Safe upper and lower limits) Y8438UY
dlﬂ @:ﬁami%maumwmiﬂiumummmmﬂa LLauﬂ’li‘iJGWl’li’liJﬂ’lu ﬂiﬂiqmuam’mmiu

(5)  fhedrmaduidesfionaiatuainnsasuwladdag vesnszuiunsnaniidosuuldain
mmg’mﬁaamw‘uﬁ (Consequences of deviation) FIXAWANIUANLUABAALLAZFUNIN
v A Al v iawa o d'
DUINBVNALNADR U UAU AIFUN 6-6
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5\ meldlassmmiannenamnssueIns TauUssaia w.e. 2557

3. iuas LPG (Pump)

=4 [ ¥ '
uds LPGilFlulssnuussamaelidmsumsadennuduves LPG Tigeaumel#
i T o T 1V (<3 a b4 U 4 dq! %
annseas LPG ldmamemagraneia Jagdnfazainseaiennuauldigadumaniu

20noN132310 4.76 — 6.8 bar ¥4 LPG 910939231530 uNszaae 12.25 bar 1 30°C draifu

IS a

o v v 24 '
Y J % [ o
fnfunazginsaisaunanessiinssdugeegluszuvva iimsduifuneds LPG liviims

d'd a & :’J = Q'J A a é’ o Y R v A ¢
U3y uaﬂuﬁumznumimuﬁuumzwmaummaumﬂmumwﬂﬁ Qﬂﬂﬂﬁ)ﬂﬁqﬂﬂiﬂm

Tomanaafd uazilinamsslvala deazilvna iWlvivseszdavula

=

JUN 6-6 freamaduiliosiienaiinduainnisiudsuwdadlag vasnsyuiunisuanideuuly

91nURsgIUNeenkuuly (Consequences of deviation)
1 : gilansPUBUnTIINIUTElluANUETY Larn159nvseny, nsulsuugnavngsy

3)  dayaeniuaunsal insesilenldlunssuiumndn asuanideyanaseunqulusewiolull

(1) fegniagnldlunisneaina (Materials of construction) AsguN 6-7

Materials of Construction for Pressure Vessels
High Temperature Service Low Temperature Service
Tmax (°C) Steel Tmin °C) Steel
min (°
510 Carbon steel (CS) - = .
621 502 stainless steels (SS) 46 arbon steel (CS)
704 410 SS; 330 SS -59 Nickel steel (A203)
816 304,321,347,316 SS. -196 Nickel steel (A353)
Hastelloy C, X Inconel
_ -254 302,304,310,347 (SS)
1093 446 SS, Cast stainless, HC

JUN 6-7 Megadannldlunisneasne (Materials of construction)
W1 : http://ocw.unican.es/ensenanzas-tecnicas/procesos-quimicos-de-
fabricacion/materiales/Subject%207.%20E quipment%20Sizing%20and%20Costing%200CW.pdf
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meldlassmmiannenamnssueIns TauUssaia w.e. 2557 5\‘\

2)  MegaunugikaniniuiewazaunsalnIuaN/asesledn (Piping and instrument
diagrams; P&ID) Fs3U7 6-8

HIEIGHT: 3000 mem
CAPMCITY:24m3

TOoO1 POOL
SERVICE STORAGE TAME FEED PUMP
o ATa DA METER: 1000 mm FLOW R ATE: 3 mam

DIFF. PR EESURE: 27 b

D ESIGN PRESSURE | 10barg

10 bag

DESIGH TEMF. 50°C

W

ﬁ_\_R
SOLVENT N NS
C > N2
FROM UNIT 1 /
."’f
01-100-PE-N /
- T001
M1
Hie
001z /g,

I

~ e~
100/50 100/50
POO1

PA: 6 barg

SOLVENT

Hl—E:> TO UNIT 3

02-100-PE-N

JUT 6-8 Mag KU TuannIiuiawazaunsainIuaN/A3eiiain (P&ID)

fisn: http://en.wikipedia.org/wiki/Piping_and_instrumentation_diagram

(3)  fegranisIkunAuUasnfgvassyuUtnia (Electrical classification) 819 AiR4

Main Distribution Board s¥uuUN1sUs AIUAL kazAnlW AIFUN 6-9

I

48 olo F00 4(a) molusznrlaiin ado uipitmenrsughielisek

0 s i 3() melumaclifi ado wypdtvmernougisalifeia

tagwlusers iy @ do o luunlaeseum hsaliasin

unsmeluizesliiiy o.de 1 T Tasougninidesdy

mulluwnfennnssiuiy muliunafimmnsiuiy
rlafuemusegendahmmy L o l< .
f | | 1
westume Ay | |
el
srfvitu T /\
wterquih szl deaefu J
IZ‘ ’:I 3
‘rlf S wgwrievedmmitegteudehu i linkged
fafud i ladhusu
vszpthiusdelalrumn
fadtseroluoms

JUN 6-9 Msgamsiwunauasnsduvesseuulni (Electrical classification)

u0: ngnszneszuulniuazszuulesiudunseainiiiivesanuiusenauianisungdu w.e. 2556
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(@ feg1NMIeeNkUUIEUUTsAE/187 (Relief system) WASNUFIUNMTOBNHUY Lagsu

& Air Separator &) Purge Valves
&> Backflow Preventer &) Pressure Rellef Valves
g Boller Drain Valve 3 Hot Water Boiler Safety Relief Valve
Boller Fill Valves T&P Test Plug
) Combination Fill Valve €D Ball Valve
and Backflow Preventer t €D Foat Vent Valve
@D Bronze Check Valve + §p Automatic Float Vent Valve
@ Expansion Tank €T> Water Pressure Reducing Valve
@D Fiow Checks €D %" (3mm) or %" (8mm) Service Check Valves|
g ;:m“m g 4 (15mm) Service Check Valve
Combination Temperature
&> Mixing Valves & Pressure Gauge

a Y 1 a o 13 . dy o | Aa g.j/
E‘U‘W 6-10 MIDYNNITOBNLUUIEUVUTNY/ 187 (Relief system) LASNUTTUNTDBNLUY BASHATLRUINANA

fan: http://www.watts.com/images/aux_images/learnabouts/thermalexpansion/hwheatingsystem-lrg.jpg
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(5)  FPYNNITODALUUTLUUTEUIWDINA (Ventilation system) #iANI9AISIZUNLLAY

FFM9Vau

Blower Fume hood
Carbon/HEPA Ducting L
Exhaust air exits

filter module

Roof

Fume hood
scrubber

Belt driven
tubular
centrifugal fan

Fume hood
. to safely propel
Supply air fumes away from
lenters the building.

Manifold sized to
supply air to run
(4) fume hoods

Lab supply air
is engineered
to meet designed
air changes per hour.
Good sash management
is critical to a balanced and
efficient lab system.

Lab exhaust air is filtered by a carbon
HEPA filter module to remove 99.99%

of fumes and contaminates. Exhaust is next
processed by the tubular centrifugal fan
and safely propelled away from the building.

Fume hood air . /
supply diffuser \\

JUM 6-11 M8 1aN1598NKUUTEUUTEUI8RINA (Ventilation system) AANN9NM5S2UN8LaEIEN5YINNY

fis: http://www.hemcocorp.com/images/hoodvent%20images/LabVent2014.jpg

(6) shegTanmuakazunsgIuAlddmsuniseaniuy (Design codes and standards)

Y Fagudt 6-12
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(Design codes and standards)
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J’)?EJZWT@NH?SWGEJU’IQWH’WM551/8’)7/777 Doussurad w.e. 2557 S:\

(7) 981999 UUAKAZATNITIILUNFITUSBNANIINISIMAVDIIE 919 NISIESHad

v v

fyanwal iAn1e fagui 6-10
(8)  fegvAunaTDIAnuwATNEIY (Material and energy balances) Tunszuiunisuéa
AT 6-2 Lay 6-3

[y

ms’]w} 6-2 mamqammam (Material Balance)

q

Data Ethylene Oxygen Reactor Reactor
Feed Feed Recycle Effluent

Temperature 86 °F 86 °F 162 °F 482 °F
Pressure 261 psia 261 psia 231 psia 241 psia
Total Molar 1051 1023 24064 25577
Flow lbmol/hr tbmol/hr tbmol/hr tbmol/hr
Ethylene 1050 0 7532 7533
Oxygen 0 1023 1039 1039
Carbon
Dioxide 0 0 1483 1881
Ethylene
e 0 0 0 850
Methane 1.36 0 12549 12550
Ethane 0.0607 0 690 552
Nitrogen 0.0145 0 127 127
Argon 0 0.042 366 366
Water 0 0 278 679

M13199 6-3 AIBENEUAANEIU (Energy Balance)

Total Electrical Consumption 1,800 kW
Total Cooling Water Consumption 75,200 Wb/hr
Internal Heat Exchanger Duties 8.66e7 Btu/hr

9 éhadwaqﬂmm"tuszwmmﬂaamﬁa (Safety systems) 819 s¥UULBNLEINITAIUAY
BnlugF (Interlock) s¥UURTIITULAETEIUWMRENIULR (detection and suppression

system) tHugu ﬁﬂgﬂﬁ 6-13
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Pelletizing
Application

RAW
MATERIAL

STORAGE

HOT AIR CONTAINER

Hundreds of applications are avail-
ble for many different industries.

These drawings are only examples
of how spark detection and extin-
guishing systems can be applied.

Your configuration may differ. e PACKAGING

DUMP

[ | Spark Detector —__m| Spark Detector Heat Detector '—‘ﬁ Extinguishing wiysghy | Deluge
';@ I (Low Temperature) = I (High Temperature) i I (Rata of Rise) |D.v|u Device

JUN 6-13 fegsgunsallussuumnuuaonsie (Safety systems) 917 seuulaNleanIsAIUANSALULHA
(Interlock) s¥UUNTINTULASEIUMABALUIIR (detection and suppression system)

fian: http://biomassmagazine.com/uploads/posts/magazine/2014/06/Cont-Pellet-figure-5-0714 14029549768234.jpg
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ﬂ?ﬂZﬁﬁﬂSdf)?iﬁﬁl]iJ’]@ﬁ?ﬂ')Wﬁ551/8’)7/777 Doussurad w.e. 2557 S:\

3.7 A15ILASITHOUATIUVDINTZUIUNSHER (Process Hazard Analysis: PHA)
MQUsTAA

WBTUS T1AT189 Useill LagAIuANdunIIgvInIEuIuNTRENMIENIATNTAWILgaNiuAIY
utfoureinszuIunsanuug Wunisdesiunsiingfdeedrslissuuuazinludnisdndulausudss

o =

a dy
A4NABINILUUNIT

o A

MFlATeidunTIsveInsEUINNMIHaAn (PHA) (Junesflefidifyianlunisuimsdanisainy
Foe mndusznaufanislssaudar PHA  agradussuu SlaasieneidunneessasiBonuas
soumay HadNSALE fo doya PHA Fwansdunsiefiorsdmasevadsznoufanislssnu gUitRnu
wazffduieades Tnsdoyatandulslovidensfnaulaufulanuuaeafouazanuansynudilsl

rosn1svselaliegluunuiningld Ay n15vi PHA Aasandun1sasil

1) danangu/euz/fiudesesisunsevesnssuaunmandniidaudilolumadnaiior 49U,

LT IATEAT U T BLAENSEUIUNSNANTIE AT 9

O fueraUsznoudisaindndaus 3 auduly il aundnlufiuenaduaundndansn
yioaundnuszdn msusznoufeioryidanudamiuiilaaglszaunisailu
Fusine) il
* funsuseneufanistseny Wy weluladnisean nsrUIunISHER NSYeu

thsuedosdinsvidequnsal dnnfv wdndusiuay Tnquanasels

*  fuanuvaeady endieundy warannwndenn1sYineu
*  Funstussunse Yssidiuanuides warnisusmsaanisanas

(%
Y

mﬁmﬁﬁayjaiw%ﬁmm UseiAnsinau Uszaunisaluazaiiudenvigiie
Uszneunsdakauadnidentia

st iiudndudesiinruiianaianisivs 3insie uasUssidudunsieiionaas
Antulunseuiunisuan

funuianysalmstiandnifirasluFewnsgiu dofvua detsiu uazngmune
AAgtestunszUILMIHARYRslsIL

DUEEOC IO

Audonuidesainisasinnusiudulaiiewntedaymi saudunumanvguasl

Dt

v Ao A o A
VBDLAUBDLLUENIA LW@%Q@%@M"I@UWQ@JLMG}N@

=

2) denszuulunszuiunisnaniiazyinn1saasiziaunsardususunsn
~ A Ao ' ~ ¢ & ° v a o w
o mmmzmumimammmumiuﬁyuawqﬂmmmumu’sumn ADILTYIAIAU
o 1 [~ d' = e‘d' ) 1
AUEIAYRYNIITUTTUUINDLRDNYUNTUNAETT PHA nou

=)
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3)

Ok

MslAsEisuRs1e e (Preliminary hazard analysis) WWusuamailfudseleovd
sonnsindifumuddguesnszuiunInaniiguszneuAanislssudosiansan
Tagarsindrduliinszurunisuanilienadenananusuauunidudusuusn uaz
N3EUIUNINENAINATIATIATUNTAUABE NN

mM3BsadduanudfyaITRaIsanaInANTuLsuiloinasaiifalua Sy
fUFtRNuTiealfsunanseny UseiAnmsifiuaiesdng efi mnudlumsiilvaves
ansiail egveInszUIUMIHER uaziadudue %a{]ﬂ%’ﬂmdﬁ%gﬂﬁﬂmﬁmﬁﬂﬁﬂm
fisnnANLTuLTeKanIEUINg RSeTioIainty wien1sdniiseizaug

LHNMATANISTUILAZAATICHDOUNTIENRUNZAUNUNTSUIUNITHEAR

awn
X

Ok

D

madAn1sTUIsuRsIBLaznsUsEIfiunLLEe (Hazards Indentify and Risk
Assessnment) fszneuiianislasiueiafiarsandenldinadaseluiegidlangs
wiwSevanswmaiasauiu Toun

What-If

Checklist

Hazard and Operability Study (HAZOP)

Failure Mode and Effects Analysis (FMEA)

Fault Tree Analysis (FTA)

Event Tree Analysis (ETA)
wmafiadufidenuminzausasiieuwinisnstsdulnevennuiiugeuainnsy
15997UQRAYNTTH

* % % % % % %

nsiienmalialunisin PHA ?Tuagjﬁwmaﬂﬁa 917 nsvvIUNMIHARTIF LY

wagiimsdsunlasuiuusaiisadntios nssuaunsanlivienssuIunTHAATE]

nswasuuastes unanazamdUTouTesnsEUIUMSHAR 1wy

magensdenmaiialun1sin PHA 817

* s PHA  Guegfunsdndulauasnsisauuigiuiinuuiuguveaonans
LaZANT YR ITNY

*  Checklist 1#l8AfUnszUIuMIHARTiouinaafios lidesiuasunuas uslsl
mmzmﬂmzmumimﬁmgﬂLﬂ?ﬂuLLﬂaqaﬂWQMWﬂ W31% Checklist 819v1AlY
duiiFeuniasdngn dewalrdudulignussdu

*  nsguaumsndaiidaiudutou Svatnnategunsal enaldvarsmaialy
NTLUIUNNSHAALALY 0191 nszuIunInEndidgunsaldiuiuin dvuie
wanviany wagliengnisldauuandiaiy onaldirunadanasiiuauiinggi
udFsasunansdnuuiteUsadiu enii 19 Checklist fu uifaleth (Boiler) wio
i3nauaniAsuaudou (Heat exchanger) wazld HAZOP funszuIunIsHan
lgsy

*  nsdiifinsrurunsndnvunalvgiseidlesiu uaziivarevieaniuay (Control
room)  LilomUANLAALEIUYDINTLUIUNTHER 817 drunendu (Distillation
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f)75]2977@5\”)751’%%”76?97577/7ﬁ551/877/]77 17\71/1/731/751\1 W.A. 2557 S\
¥
tower) @auwdu (Blending operation) A5 PHA waniduliazdiunan
asunaTIu

YuawarAnsziduasielaeiansantiuiigunsal w3eadle wagssuvatuayunIwgs
sudsnsnsziiwesyed (Julszdn wie Wuasiasn) waslladuneuenfionaneidesiv
NILUIUNTHER

o

N139UagIATIERdunTIeAITuoUnsal n3eile syuvatiuayun1sngn ey
nsdilindu szuvloun/Uszundndes iludu nisnsziiveauywd (Judszdn vie
Wunsans) wazdadunieuaniianatiedteasdunssuiunisuan  iedAs1eraIu
= PP a 2 \ v a v a ) AA & a o
Wuldlaneraaziiansadenaluinlnlug seida n1957tvavesansedmduiunie
W nsuniseduvesansAisunse

A7UNANTAATIENOUNTIBVRINTTUIUNTHER TaUsenausetoyanwiolull

(1)
2
(3)

(4)

Un@menmsdsmilumnudsiwazdunse @uasenioglunszuiunisndn)

ToyaseazidAnNSTUITUATIBLAENTUTEINAIUEES
=

n13vUsRURNsaineeinduluedn dalidnanmlunisieliiianansenuiiguusdly
1599y

1ASNIAMUALNIFILAMINTTILAE MIUIMInnsfianunsatanyssgndlddmiu
nsdesfudunsenazransenuiioadesduiusiu 01 ssuunniadusasiiiousds
nmstalva Wudu sl BBmseseiafiseniulfenmudinsnmafinniuiazns
He3esile/gunsaimuauiifidyaanfoustamnzay nnegldudnnis ALARP (As
Low As Resonably Possible) Ao nsannansynuvessunmelitiosdigaviiiiay
ansavilddeitnmssemedadifloglutiogdu  wmsnistestutazirinueuis

Younansalsazautunau uwiseanidu

K 195n15585ucl 1 119IN15ANNYannABuInsLUIunISHanUNG (Inherent
safety) (Wumsmdanseansunsnefiurasiuia o1y

a

7 aavmaumsifvansiadsunse viedsululdingAunioasinidud
dunsIgoeas
7 lnszuiumsnanildanseiidunsetdesnii
7 faninusensianseulugunsaiineg vesszuunsnae
A g EJEJﬂLL‘U‘ULﬁ@aﬂﬂ’wﬂﬁﬂﬁﬁamiﬁmﬁ]%Lﬁ@]‘%ﬂujﬂsmﬁ’l
¥ senuuuiilonsdigunsaiiosiufediman
7 Fansgunsainelulssoulfimngeu
*  3eInssEduil 2 aesnistiesdu (Prevention measure) LHun1stieaiiuil
iEHFueamMIniienalugetide eni
Y fsruuuimsinmaiiefndauazoanuuussuu/gunsnl
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()

(8)

9)

(10)

7 fimseonuvuiiietestunsinuiiduvaivesgunsal nioanuiiawai
¥93AY (Human erron) saudedlaafunsvihauiidumarludanssuany
A9 817 NMTeNUITe NIATITEBU

Y Wabugunsal 01t Wleaestuiietiostuansiaiifroenuenie
*psnisTeui 3 wmsn1sauan  (Control measure) unisdasiu

wgmsnisunseldlionssdutudugtade Tasditaveuwnnieannisiala

Tndedesiigniielulinarsdug sy lnsuimsniseueuiduegfuag

ndnuessunste Jegunsaliltlummsnisenuey a1

Y¢ Relief valve

% msUdoseang Scrubber wiaviowniis (Flare)

7€ nsUnsvuugniduleeldszuudnlud@

Y€ Gas detection/warning system
*  31pInssEAURl 4 anasnisdidaveuln (Limitation measure) LHusmIng
siunieanATuTULITBIHANTENUINgURABTioAnTy 917
7 a¥siinauss

7¢ msdnlitlounsalsuimas

% dumsumaneulfinganiau

7 mstgumenuia/detin msawildgunsailiestiufvdiuyana
waAudoafiAnTunmniineudIYaIT8 A TANLAUANN A LI AINTTNLAY NS
UIMTINATT

[ ]

HAYBIANIUNATDIAT #0171 BUNTAlLALAISINILAIINALAINGAIN 81 N1TINKY/

(%
Y

MAslssau fRsgunsal mad-neeesn weliaansaiditeasisullnalasdadiule
ANNazAINNTALAngURWe velanumnzaukarUasnsdslunisvininu

n1seankuun1sUfURnumunannseaans laefiansandadedndnlunisinaiuees
WY 917 PIWIUYAAINT SNuUNAUADLNITaTULATRIINT  TE8ELIRINTT
U guaneuly

N15UsTLIIURALTIRA A RUARAN SENUAUANUABAA kAT AUN N U T BB
AU TR M19191A0TUNANAMATLUNITAIVANNTEUIUNITNER Y3090
dnMIRgeN 0191 anndy 1nse

N138UsENRBIUTUUS (dentifying areas for improvement) #slulssanuuay
NsrUIUMIHARTALITaaRuNMImUANR TRy Tnamruaiuiuasiaulunsusuygs

NSINAINUANUF AR UAL NN UUTUUSS (Selecting  priorities and  scheduling
improvement)  lagaiduaudfyvesdanidessulge inaalun1sdnddu
ANNdAR wazlimuuanisiunisusulssluusasinde 019

[

*  Amuedidinlunsindiiuainuddey
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gilan1sdniinnenunsuimsdnnisanudesdmiulssnuniinsldasdunsie
56



lassnisauasunsinnisaautaendeuasusugnidulugnaIvinssuems

ﬂ?ﬂZﬁﬁﬂSdf)?iﬁﬁl]iJ’]@ﬁ?ﬂ')Wﬁ551/8’)7/777 Doussurad w.e. 2557 S:\

[ A o < v a o Aa [ dy
NN PHA L33 E&ﬂi%ﬂaUﬂ'ﬂﬂqﬂiﬂ\i’]Uﬂﬁliﬂ’]Lu‘LJﬂ’]iﬂ\iu

1)

2)

3)

a)

AANITEUULBNEISNAINITOUIUBNLNYINURINNUBAL VB LAUD UL VBINUNANTUNS

4

AATILANTEUIUNITHER
Jnlvdinsaiunsmudaiauauuzuazivua RS URAYaU $88IN15INTaUSEEEIIRY

b

3

Ngarau dnsdaviunuufuRnsandunisaundnass
duiinuanisaiiunisuaznisanaulugluuuienans uaziinisdeaisudslvgnineives

N3
dninduisufjiavsesufevujunlunsdiiannsailanelidinsiluldegsdmau

HANNTIATIEVBUATIBVRINTFUIUNNSWER AITEINITNUMILEEIaToenn 5 U niinnisaiiiunis
ATILIN voklalinsildsunUavdsuusanseuiunsuanviseillainaUfingseatfde launsivaeu
gudunagnumuiiieusulsdeyandndu welinanisinseiiuiianuasnndesivanindagiures

ATZUIUNISHAR Lazaunsalao199ale

AUsZNaUAINITISUAITIAAUNANITIATIZRUATIBUDINTTUIUNTNER TINTIHANITATIVEDY
Taenndesasidulunudariinun finsusuuloya nasnauenarsinettestiiulagiuiionis

ATIVADUN YA

Wnsn1snTiegasgnusspludiunilivestuneunisujiiau wWweliinnisuiuasnisuululy

agaluseuy el 1nsnsene wall azdeseglunseuvainisnsialssdiuiig
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efeuazUsy IAngu/Aniy/MAATisunTIeYBINTEUIUNNSHAR

A7UNANITIATIEVIEUATIEVBINTEUIUNITHER
Say@sonsasidunudssuazdunse Gunsiefitleguesnszuiunsnan)
mstusgiRnsaifinefntuluein deidnenmluniselAenansemud
suwssluanuysenouianis
WMSMIMIUANNISNLAMNsTILAaEMsUTMsTansTlidmiunisdeatunie
MUANUATIBLATNANTENUTIALI TR

HAFUL LB AATUMNANAINALVEIVBIIIATNITAIUANNINAIUIAINTIULAY

MIUINTINANT
n5dnsaeans doufl warAss eI
nseonkUUNSUS URNUINMENNSeFans
NIUTHIUNALIAUNNIIYOULUAHANSENUAUANNURDA AT YN N
ousvesufsinu floriatuanenuduimarlunseuaunssuiunsuan
W3BINANNLING B
msUssfiumudululdvemanssnuiiorafintulfananinuanden
ASCAIRE R BRI RIES
M3INEUANNAIARUATINUHUUTUUSS
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3.8 Yunaun1sUjuReu (Operating Procedures)
MQUsTAIA

Tlssnudinisaduau wazdunaun1sufunnudie lulssnundaauy sufditenissyislu
AuANUanfswarendreude ieaduidnlalunisatunuiazy jiRnuvesuinnuias
Netasliihanuldegrsasnsy

e

[J a

Aandnendunis

[ o

1) InvidunaunisuURnulinsauagunnuszinnnisaiueIuYanssuIunIsHan 3
TJunauAITUTENUMEY AuurimieneaziBeaiieliuiifinu dandesin deyaides

v =

Tuiin anziidesauau Aegnndaniu anulasndowasardreudeiaisssis lng

Qe

TunaunsuuRnuasgniewmundnmeatia aunsadilalaie waslinsmunudusses

Tnelsanumsiituneunisufsinuedretosmuideselud

(1) mssudweiesndausn (nitial start up)

(2)  msUfuRnumuUn@ (Normal operation)

(3) ﬂ’l'ﬁﬂﬁﬁ’aﬂ’lwﬁb’min (Temporary operation)

@) qumLﬁuméaﬂumazgmau (Emergency shutdown) Fasaudenmeiisndudesd
MavgaRuAIosgniay uaznsNeumelURnveumuiielinIgaLAIATes
fuduluegrsaonde egaslussosinaniidinua

(5)  msujURnulunzanidu (Emergency operation)

(6)  MIvgaLALATEILUNR (Normal shutdown)

(1) nsBuiuesemdinsgontng (Tumaround) sufvuana wiendamsnga
wiuesedlunzgnidy

(8)  szuuveanisidaunsal (Lockout/Tagout) N1stdnauadien (Lockout) kagininauds
\#ou (Tag) 1iflgadnszuuniesdumimyasyuu tiletsvanitgunsaifanaingn
muauliazliannsaldauldauningiisuinveuazlannyuanazieiiieusenly
(Tagout)

9) miL“i’haj‘ﬁuﬁéJummﬂ (Confined space entry)

(10) ﬂ’ﬁL%iJLTJ@Qﬂﬂiiﬂ%‘%aﬁduﬂigU’MH’ﬁNam (Opening process equipment or
piping)

(11)  szvvatiuayunsuan (Facility)

(12) mTsenevdsieasnmdudnmslivsaidniants (Decommissioning)
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v
MBI

(1
2

(3)

U7 8-1 fhegszuumganisldgunsal (Lockout-Tagout)

1adfnlunsuunnulutunaunsufufeu dadl

Indnfpanngnsvinnunsaiddunulnd 919 eamll AU ALY ensmsiva

Haduiiaaiinduannsissuulunndaindegegauaziaanaslivesanisgluns
UfjuRau (Consequences of deviation)

[
v

° v o a - =~ A A a9 va = S o w
afutuidesniunsennluvsenanidedliinnisidewvulyaniadningean
wagingauasanglumMsu]iRau

Y a

desszydanasaniuanuuasadisuarandrsundeludunaunisufifia feil

(1
2)

(3)

(@)
(5)
(6)

AnauURLazdunTIevesaEsiniidunTeniegviseldlunseuiunisugn

9
[ o A

Jomssrineleiunsduda $ufunasn1sAIUANMIUIAINTTI ATUNITUIINT
I0n1s wazmsldaunsalAuasasnuUasnsiuduyAng 019 I bAllssUURRLENWTad
w&aa1u (Lockout/Tagout) szuuluaugmvhau fdunoun1slingunsainiessuuse
ﬁiwummumsvﬁﬂaaﬂﬁuﬁﬂﬁﬁ’ﬁmwnm;ﬁﬂﬁﬁﬁmu HSUMUVSeYARANIEUBN
1AINIMUANTFR TR nsdiRamsdudaniomelaeasiafidunsieidig
I9NY

mMsnuANANNINIRgRULarNIsAIUANYIINANSIRivaNsAdidunT e
Suprelmeiesmandsunsedy

szuuANUUaanfe (Safety systems) LagninfivodszuutulunIzuIUNITHER

ArsUSuYTstunsunsUfTReulHdutagiununisdsuuuadunssuiuniude
Tnglamgnsdlfidnisildsunvasarsiaiilunszuiunisuan alulad gunsol uazds
afuayun1snan (Facilities) vt fUtRNuiReITosmsldFunsiineusy uazaunsn
Whilasesenldloyalaviud
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7

8)

AINUNIUTURBUNITUURMUlagIAINSHasUURuNa T TunauiinI1ugneas
ansauuilaegnslasnsdy

ATNUNIULALIUTEY TTunaun1sUfURMuTinugndeswasiutagiududsyanny

9

]
a Y

v o & a wva < 4 a a wva v 14
msﬁmmwmaumsﬂgumwLﬂummwamumgﬂgumwwﬂa‘lm

¥ '
o/ v IS a wva

AlsiivunaufvualifaudsHansatuiinuanisaiuudedingddaaliaufifieu
<
139

NIAUNLTTUUABNTIILABSAIUANNTEUIUNIIHER (Computerized process control system)
Aeatin13es UL WIANYSEITNTINNUYBITsUUlRE kAR UENTUS SEniNaTEUUAIUANAY
gunsaingnauaNlIlutuneunisu iRy

a A a =% Y a 1y « o
GN']U‘VDJIUI?QQ']TJ ‘(N'E]'N@ﬂﬂ']ﬂ@jﬂ@l;ﬂi@ﬂ‘ﬂﬂi HIMNTZIUNIT
va Ao
9

= I a (Y] v =
PR lUNeaNSU WIvennalulad

518n157URoUNITUHU
nu

UuRanuana wui

=)
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3.9 A13HNaUTY (Training)

InaUsTEIA

msfnevsuduisnsmantunsiauianuiveafuiofiau nmswewnseud a5eenudila uas
an@ndrinaunnulasniemenisinevstasdie iU iRnuviheunisanulasadeundauy

o

a

a dy
A3N2IALUUNIT

1)

2)

3)

MyuavangnsnseusulviiuguiRaulasSuman

Y

awn Vo I Y a wa Yo ! ° 1 o & v =
DX LLQﬂLL‘UQ&L‘W%@LQU?W%UQUWQWULL&S%?‘ULW@JWIULLW&SWWLL‘VTU\T ‘UWLUUW@Q@‘U?@JW@QI@

DEIDUIDCREY

De

4

)
v

o O

WialiaenAaaanuInuwas A ILNUINSURAveU Y191 AITHUINIsausLeantdu 3
USLLANNan nail

*

nsfnousunouELu (nitial training)  Awusvdefidndulunisuguime
dmsugudRaulvd (Orientation  training)  laeajauiuu1AINIsAIUAIY
Uaonfouazerdiounsle msufiinislunizanidu sufnsvgaiiuiaios
LarInsUfiRnusmemasadudnivauanizizeineg
n1sRNaUTLIWIIU (On the Job Training / OJT) Amuariton1sinousuliuA
FuiTRnulwilendrenihilussdnslvaenndesfuntihAfldsunounane
dielannsnufofnuldednsUaendouasiivszansnm  lufitninesiuds
nsdifinsruaruntsndninindsuudasdunounisu ity uisheud
Retesdesliiumssusiluduiivasundasifstesiunuesausie
nsfineusiilonuniu (Refresher training)  dnlviiinisousumumiuaImg
anudnlafiiisadesiuntifinazauiuiinvouvesujiiau tielimumiu
anudadlafeiuiuneumsuiinu nesnisfumnutasasdy s
Hoyadug Mfendesuwazfutlagiu il fusznouanislssnuuagdfofny
msiins3esaufuiiedmuassoznauazanuivesnisilneusunumniui
winzaw sl msdalviinisiineusuienunuetiatiosnn 3 9

WUATNUTEAIATDINITOUTUIAALNE NGNS

MvuningUsasdvainseusy

ANUAIARIIIINNITOUSY

fosdnlituneumsujianuduidentwesnisousy

MUINLNeUTIRIngUITaIAveINIToUTY

UsunsusuiiunazdndndinvastiomiiunvauiuingUssasnvainiseusy
WINNT538UIAI8N150UTITIUURNS (Workshop / Hand-on  training) 817 ¥
WUURNTIRRINMANIT0IA39 Misansdiine (Case study)

JnussennieniseusuiialiounsufiRnuasaneliaenndesluiesnulasnsds

=)

A
U

AN15ANNNTIBIUNITUSUFIANISANULERIF S ULSIuniinslda15ounsTe
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a wa =

awn a VY a d a va a
W Walemaluifauiniunazuanseanludeingu vienaaeumsujinase

4) 9530 UUTEANS N MBI NgRINNTUSY

O UszlunandngminisinousuuazguivRnuildunsiineusuaiuszezand
gy WeliifuiduiiRnuiidnennuazsuisuneunisufoRauegiadu
spUU TIuTadeyaduauUanafed1asuiau waranunsaufoReuldedis
Uaondiy

W dewlatbifiguasselusuntvivioenaisUsznouniseusy

an

15innnuanudilauagrinyeatansalunssuIvesu iRy

5  dandnansdmsuguiRnulung uagnisnuniuniseusy

an o g ¥ | Y A va = Y awva | ° Y a wa o Yo
W vibikdlainguifinunnaunufsujifnugentise wagujiianudinii lasu
NFRUTUVITEAUSUAULAZNNTBUTUNUNIY
Y = = ¢ A = v o § v YA wva
onfinswdguudas arsiedl gunsal emaluladlusyuy aewiliuuladnduidfau

A a v v = N Aa A o
'VlLﬂEJ'JGU'ENLﬂqlzﬂﬂﬂﬂ'ﬁl,ﬂaﬂuwuaﬂLLagﬂ\IaﬂigVIUVllm@Q']u‘VWn

LY
4

AN o d { v Y}
W MvueeudlunseusIitenUNIUANNIuALTINYe

6  daviuseiAniseusuvesrujURnuuazgSumun (Training documentation) UadusazAL
Wisuandliiundngasiléunisousy namsuszfiuanuimiudila Tngssyfunaivh
msevusy WielflumsnsaaeunazuImsianamdngnsnsiineusulyiAnauimszauiy
mihfazadudusonisianu

YayaifawandlusI89IUNITUTHITIANITAULEES

1) unuEneusHd U U TRULaLSUML LR AULMUY/WKNUN TINTINTNUNIUNNT

DU
2)  BUIMNUTIRINQUIEAIATDINITOUTY
3)  BMInsieaeuivangasniseusinenuldeg1aiuse@nsam
4)  wangasdmsudu iRl waznisnuniuniseusy
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3.10 m‘i@,LLaﬁiﬁumm (Contractors Management)
WMOUIZEIA

Iilszuun1sivuaninf AUSURAYOU LAaXN13YIN9IUSINAUYDINIEUTENBUAINITLTIU
AU TR FFumunuargndnelFumnn wensvihuniuiuegslasadenungseidouvedlsanuuag
nuanesuANUaensie 8187euly wazduIindeu

o a

Aandoendunis

AUTENaUAINITITNIUAISAMUANTINTIAUTURAYE UYL UTENoUAINIS LTI UALE S UM
Tnsiinsimueegednauludyainisindne Inedusenaufanistssulasysuimnasaiun1saeil

Y 9

1) YaUlIANITALARTUMAN 9ABIRTEUARUTNSULMINTIALTuIuYaNLYY FauUTe Huy

a

YFuusanseurunsuan vseanduaulag MAgiteiunseuiun1snantiug naonaunis
U URnuiieginaays

2)  arwiuRaveuvesiusznauianislsanuiisidedFumun

(1) guszneuianislsanumsiinisnsiaaeuteya unuwulazyszdunsanlunuau
mmﬂaamﬁaLLazm%’samﬁwaw%ﬁwﬁ%’ummﬁ?uﬂ NoUAIUINAYY1I1979

@ evslVgSumnuasgninimuisdussenilunssuaunsnaniazlidrduiuey
lieudususadss mssedn vionsiilnavesansiedidunste

3)  mvualadsumsnadunsiiedlunelingsaideuvedlsanu uazalugunisinau
IWaanndosiuununsAiuuaziInINsANLUaensy

@  ssndeumsdiesniiuiivesSumnuasfufiinuvesumn warauaunsld
#13NTEAU SUANAN Uzl

(5)  Teyadsumnuazgninaiatutuneunsujifideiameaniau

6)  Uszliuwan1sufiRnuiuenulasadevesdFumulusses

(1 iutudindeyamsidutie msuiaduiifsndesiunmshaulunssuiunsuanves
anNdRsUMIN

®  davhusgiinisineusugninevesyiSuinan

3)  AnuuiavauvelTumaidagnduazgusEnaufianislssnuy
(1) daliinsiinevsugnirswemueaisfudeufuflunisvinnu weluilaingnins
U uRnueg1elaendy
2)  udgninvesmuemIULAzii At un gAY ﬁﬁa&ﬂumzmumsmﬁmﬁﬁwm
Tnslanzagnsbadnusafsds nmssude vionsialvaresaaiadidunme sauvienis
UHUARMLHURNAY

=)
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3.18 N1INUNIULAsATI3UIELU (Review and Audit)
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AMARUIN N 518F0E5HANDUNTIY

@Ay Faasnredange Faasnrwlne CAS Threshold | Threshold | i

a Number Quantity Quantity

(TQ) Kg (TQ) Lbs
1 | 1-butene 1-029iu 106-98-9 4,536 10,000 | RMP
2 | 1-chloro-2,a-dinitrobenzene | 1-paels-2,4-lalulasiuy | 97-00-7 2,268 5,000 PSM
Fu

3 | 1-chloropropylene {1- 1-Aaslslnsiau (1-In 590-21-6 4,536 10,000 RMP
propene, 1-chloro-} sy, 1-nanls-)

il 1-pentene T-LWUAY 109-67-1 4,536 10,000 RMP
1,1-dimethylhydrazine 11-laudalens@u (la | 57-14-7 454 1,000 PSM
{Dimethylhydrazine} widalensdu) (lansdu,

{Hydrazine, 1,1-dimethyl-} 1,1-laada-)

6 | 1,3-butadiene 1,3-0ladu 106-99-0 4,536 10,000 | RMP

7 1,3-pentadiene 13- nunglndu 504-60-9 4,536 10,000 RMP

8 | 2-butene 2-Uiiu 107-07-7 4,536 10,000 RMP

9 | 2-butene-is 2-Uu-Ta 590-18-1 4,536 10,000 RMP

10 | 2-butene-trans {2-butene, (E)} | 2-T9u-nsud 624-64-6 4,536 10,000 RMP

11 | 2-chloropropylene {1- 2-paelsinsiau(l-Insiu | 557-98-2 4,536 10,000 RMP
propene, 2-chloro-} , 2-Aavls-)

12 | 2-methyl-1-butene 2-1315a-1-U9u 563-46-2 4,536 10,000 RMP

13 | 2-methylpropene {1-propene, | 2-tugalwsiu (1-lwsiy, | 115-11-7 4,536 10,000 RMP
2-methyl-} 2-13i5a-)

14 | 2-pentene (E) 2-NUTIU(E)- 646-04-8 4,536 10,000 | RMP

15 | 2-pentene (2) 2-LWUTIU(Z)- 109-68-2 4,536 10,000 | RMP

16 | 2,2-dimethylpropane 2,2-laugalwsinu 463-82-1 4,536 10,000 RMP
{Propane, 2,2-dimethyl-}

17 | 2,4-dinitroaniline 2,a-lalulnsoziiau 97-02-9 2,268 5,000 PSM

18 | 3-methyl-1-butene 3-Lu5a-1-Uadiu 563-45-1 4,536 10,000 RMP

19 | Acetaldehyde oyLURAmlan 75-07-0 1,134 2,500 PSM

20 | Acetylene {Ethyne} oviwiau 35121-31-4 | 4,536 10,000 RMP

21 | Acrolein {2-propenal} orlasdu (2-lnsiuia) 107-02-8 68 150 PSM

22 | Acrylonitrile {2-propenenitrile} | exaslalulasa-lnsiu | 107-13-1 9,072 20,000 RMP

lulnsa)

23 | Acrylyl Chloride {2-propenoyl | azmsaa Aaslsa 814-68-6 113 250 PSM
Chloride}

24 | Alkylaluminums Jafa aygiitil Varies, 2,268 5,000 PSM

75-24-1

25 | Allyl Alcohol {2-propen-1-0l} | dada woaneged 107-18-6 6,804 15,000 RMP

26 | Allyl Chloride dana Aaslsa 107-05-1 454 1,000 RMP

27 | Allylamine {2-propen-1-amine} | 9ada toilu 107-11-9 454 1,000 PSM
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@Ay Faasnredange Faasnrwlne CAS Threshold | Threshold | i
a Number Quantity Quantity
(TQ) Kg (TQ) Lbs
28 | Ammonia (Anhydrous) wosilande, Usiemintn | 7664417 | 4,536 10,000 | PSM&R
MP
29 | Ammonia (>=20%for RMP) waludly (@savatemny | 7664-41-7 6,804 15,000 PSM
(>44%for PSM) Wty >449% Taeviin)
30 | Ammonium Perchlorate wanluiew Woseaolsn | 7790-98-9 3,402 7,500 PSM
31 | Ammonium Permanganate warludey Washuenn 13446-10-1 3,402 7,500 PSM
LUR
32 | Arsenous Trichloride o15wta lospaslse 7784-34-1 6,304 15,000 RMP
33 | Arsine {Arsenic Hydride} 915%U (0151ta lalasa) | 7784-42-1 a5 100 PSM
34 | Boron Trichloride {Borane, luseu laspaslsa 10294-34-5 | 1,134 2,500 PSM
Trichloro-}
35 | Boron Triflouride {Borane, Tuseou 1913‘1/\]@@613(91‘ 7637-07-2 113 250 PSM
Trifluoro-}
36 | Boron Triflouride Compound | @1susgnauluseulns 353-42-4 6,304 15,000 RMP
with Methyl Ether (1:1) {Boron, | Wgealsiuasiada dises
Trifluoro[oxybis[methane]-, T-4}
37 | Bromine Tusdu 7726-95-6 630 1,500 PSM
38 | Bromine Chloride lusiiu paolsn 13863-41-7 | 680 1,500 PSM
39 | Bromine Trifluoride lusiiu lnsvigealsd 7787-71-5 | 6,804 15000 | PSM
40 | Bromine Pentafluoride lusiiu tnumgvigeslsa | 7789-30-2 | 1,134 2,500 PSM
41 | Bromotrifluorethylene luslulasvigeslsiesiu | 598-73-2 4,536 10,000 | RMP
{Ethene, Bromotrifluoro-}
42 | Butane Tunu 106-97-8 4,536 10,000 | RMP
43 | Butene Tt 106-98-9 4,536 10,000 | RMP
44 | Butyl Hydroperoxide (Tertiary) | U39 lalasweseeonlen | 75-91-2 2,268 5,000 PSM
(Wesiiies)
45 | Butyl Perbenzoate a¥ia Wesiuulaien 614-45-9 3,402 7,500 PSM
46 | Carbon Disulfide Asuauladalia 75-15-0 9,072 20,000 RMP
47 | Carbon Oxysulfide {Carbon Asueu eanddalig 463-58-1 4,536 10,000 RMP
Oxide Sulfide (Cos)} {Carbonyl | (Am15usu sanles Falnq)
Sulfide} (mSuedla Tale)
48 | Carbony! Fluoride A1sueila igoalsn 353-50-4 1,134 2,500 PSM
49 | Cellulose Nitrate (>12.6% waglad luwsy (Any 60-29-7 1,134 2,500 PSM
Nitrogen for PSM) Wudululnsiau > 12.6%)
50 | Chlorine AADSU 7782-50-5 630 1,500 PSM
51 | Chlorine Dioxide {Chlorine Aaosu tneonled (Aae3u | 0049-04-4 | 454 1,000 PSM&
Oxide (CLO2)} ponlyn) AP
52 | Chlorine Monoxide {Chlorine | map3u wsusnlan(Passu | 10049-04-4 | 4,536 10,000 | RwP
Oxide} ponlyn)
53 | Chlorine Pentrafluoride AABSU InunsEilgealsd | 13637-63-3 | 454 1,000 PSM
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@Ay Faasnredange Faasnrwlne CAS Threshold | Threshold | i
a Number Quantity Quantity
(TQ) Kg (TQ) Lbs
54 | Chlorine Trifluoride Aaesu lnsvigeslsd 7790-91-2 | 454 1,000 PSM
55 | Chlorodiethylaluminum AaelstaoSaszalitu (ln | 96-10-6 2,268 5,000 PSM
{Diethylaluminum Chloride} | toSaezaiifiey paalse)
56 | Chloroform {Methane, paslsvesu@vulnsras | 67-66-3 9,072 20,000 | RvP
Trichloro-} 19)
57 | Chloromethyl Ether Aaplsisa dises 542-88-1 a5 100 PSM
{Bis(chloromethyl) Ether}
{Methane, Oxybis[chloro-}
{Dichloromethyl Ether}
58 | Chloromethyl Methyl Ether | maelsiuga wila dises | 107-30-2 227 500 PSM
{Methane, Chloromethoxy-}
59 | Chloropicrin paslsiiAIu 76-06-2 227 500 PSM
60 | Chloropicrin and Methyl AABLINASY KauWSalus | 76-06-2, 74 | 680 1,500 PSM
Bromide Mixture lun 839
61 | Chloropicrin and Methyl AABLINASY KNaWWSamas | 76-06-2, 7T4- | 680 1,500 PSM
Chloride Mixture Isa 87-3
62 | Crotonaldehyde {2-butenal} | laslauoanlan 4170-30-3 9,072 20,000 RMP
63 | Crotonaldehyde, (E)- {2- Iaslausadlannsud) 123-73-9 9,072 20,000 RMP
butenal, (E)-}
64 | Cumene Hydroperoxide Al lelaswesesnlon | 80-15-9 2,268 5,000 PSM
65 | Cyanogen {Ethanedinitrile} Tagluiau 460-19-5 1,134 2,500 PSM
66 | Cyanogen Chloride lgeluau aaslse 506-77-4 227 500 PSM
67 | Cyanuric Fluoride lognusa vigealsa 675-14-9 45 100 PSM
68 | Cyclohexylamine elnaendanlusd 108-91-8 6,804 15,000 RMP
{Cyclohexanamine}
69 | Cyclopropane lalmalwsinu 75-19-4 1 10,000 RMP
70 | Diacetyl Peroxide (>70% for | laoziwiia ioseonlen 110-22-5 2,268 5,000 PSM
PSM) (AMUTNTY > 70%)
71 | Diazomethane Inogladiiou 18107-18-1 | 227 500 PSM
72 | Dibenzoyl Peroxide Tawuleda wWeseenlsn | 94-36-0 3,402 7,500 PSM
73 | Diborane {Diborane (6)} lavausu 19287-45-7 | 45 100 PSM
74 | Dibutyl Peroxide (Tertiary) Iada%ia Woeseenlaa 110-05-4 2,268 5,000 PSM
(Wesiiies)
75 | Dichlorosilane {Silane, Iamaslslouau 4109-96-0 1,134 2,500 PSM
Dichloro-}
76 | Diethylzinc laoSaden 557-20-0 4,536 10,000 | PSM
77 | Difluoroethane {Ethane, 1,1- | lavlgeslsdisu 75-37-6 4,536 10,000 | RMP
difluoro-}
78 | Diisopropyl Ialolglnsiia iWeseond | 105-64-6 3,402 7,500 PSM

Peroxydicarbonate

TaansuaLum
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@Ay Faasnredange Faasnrwlne CAS Threshold | Threshold | i
a Number Quantity Quantity
(TQ) Kg (TQ) Lbs
79 | Dilauroyl Peroxide naslsda wWeseonlun 105-74-8 3,402 7,500 PSM
80 | Dimethylamine TaSaeiiu 124-40-3 1,134 2,500 PSM
{Methanamine, N-methyl-}
81 | Dimethyldichlorosilane lauSalamaslslouwau 75-78-5 454 1,000 PSM
{Silane, Dichlorodimethyl-}
82 | Epichlorohydrin {Oxirane, dfiraslsloniu 106-89-8 9,072 20,000 | RvP
(Chloromethyl)-}
83 | Ethane Biou 74-84-0 4,536 10,000 | RwP
84 | Ethyl Acetylene {1-butyne} \05a oviwiiau 107-00-6 4,536 10,000 RMP
85 | Ethyl Chloride {Chloroethane} | to5a nanlsn 75-00-3 4,536 10,000 RMP
{Ethane, Chloro-}
86 | Ethyl Ether {Ethane, 1,1°- 058 du5as 60-29-7 4,536 10,000 RMP
oxybis-}
87 | Ethyl Mercaptan {Ethanethiol} | 1o3a lwasuaudu Bisuln | 75-08-1 4,536 10,000 | RwP
297)
88 | Ethyl Methyl Ketone Peroxide | to%a Luda Alau 1Uos 1338-23-4 | 2,268 5,000 PSM
ponlyn
89 | Ethyl Nitrite {Nitrous Acid, 1o8a lulasn 109-95-5 2,268 5,000 PSM
Ethyl Ester}
90 | Ethylamine Lo5aLoliu 75-04-7 3,402 7,500 PSM
{Monoethylamine}
(Ethanamine}
91 | Ethylene {Fthene} \o5au (95u) 74-85-1 4,536 10,000 RMP
92 | Ethylene Fluorohydrin \05auU vigeslslansu 371-62-0 a5 100 PSM
93 | Ethylene Oxide {Oxirane} 058U vonlea (eonBisy) | 75-21-8 2,268 5,000 PSM
94 | Ethylenediamine {1,2- wddulnoyiu (1,2-815u | 107-15-3 9,072 20,000 RMP
ethanediamine} Tnoviiv)
95 | Ethyleneimine {Aziridine} osaulediu 151-56-4 454 1,000 PSM
96 | Fluorine vigeaiu 7782-41-4 | 454 1,000 PSM
97 | Formaldehyde (Solution) Wosuadlan (Wosu1dw) | 50-00-0 454 1,000 PSM
98 | Furan W3 110-00-9 227 500 PSM
99 | Hexafluoroacetone \engzvigealsosdlau 684-16-2 2,268 5,000 PSM
100 | Hydrazine lans Ty 302-01-2 6,804 15000 | RMP
101 | Hydrochloric Acid (>=37% for | ninlglasaassn 7647-01-0 6,804 15,000 RMP
RMP)
102 | Hydrocyanic Acid {Hydrogen | nsalalasloeniia 74-90-8 454 1,000 PSM
Cyanide} (elasiau lwenlus)
103 | Hydrogen lalasiau 1333-74-0 | 4,536 10,000 | RwP
104 | Hydrogen Bromide lelasiau Tuslun 10035-10-6 | 2,268 5,000 PSM
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@Ay Faasnredange Faasnrwlne CAS Threshold | Threshold | i
9 Number Quantity Quantity
(TQ) Kg (TQ) Lbs

105 | Hydrogen Chloride nsalalasnasse, 7647-01-0 2,268 5,000 PSM&
(Anhydrous for CAA 112(r) UsAannih AP
RMP and PSM) {Hydrochloric
Acid}

106 | Hydrogen lelasiau vigeslsd /nsm | 7664-39-3 454 1,000 PSM&
Fluoride/hydrofluoric Acid lelnsngonsn AP
(>=50% for RMP) {Hydrofl
uoric Acid}

107 | Hydrogen Peroxide (>= 52% | lalasiau ieseanlen 7722-84-1 3,402 7,500 PSM
for PSM) (>= 529% menimiin)

108 | Hydrogen Selenide lalasiau alua 7783--07-5 68 150 PSM

109 | Hydrogen Sulfide lalasiau dala 7783-06-4 | 680 1,500 PSM

110 | Hydroxylamine lensondalodiu 7803-49-8 1,134 0 PSM

111 | Iron, Pentacarbonyl- {Iron wian, uszansuaila 13463-40-6 113 250 PSM
Carbonyl (Fe(co)5), (Tb-5-11)-}

112 | Isobutane {Propane, 2- Tolgdunu (nsiww, 2- | 75-28-5 4,536 10,000 RMP
methyl} Lusa-)

113 | Isobutyronitrile Tolganilslulasa (Qn 78-82-0 9,072 20,000 RMP
{Propanenitrile, 2-methy!l-} sinululngg, 2-18a-)

114 | Isopentane {Butane, 2- Tolawumu (Duny, 2- | 78-78-4 4,536 10,000 RMP
methyl-} Lsa-)

115 | Isoprene {1,3-butadiene, 2- Tolansu (1,3-0wnledy, | 78-79-5 4,536 10,000 RMP
methyl-} 2-11/58-)

116 | Isopropylamine {2- Tolglnsialodiu 75-31-0 2,268 5,000 PSM
propanamine}

117 | Isopropyl Chloride {Propane, | lolelwsia maslsn Qws | 75-29-6 4,536 10,000 | RwP
2-chloro-} WL, 2-AaBLS)

118 | Isopropyl Chloroformate lolglnsiia Aaslswesiun | 108-23-6 6,804 15,000 | RMP
{Carbonochloridic Acid, 1- nsaAsUBluAaBsAn, 1-
methylethyl Ester} \W3ad5a LoaLses)

119 | Ketene Ay 463-51-4 45 100 PSM

120 | Methacrylaldehyde WNIASasaR Len 78-85-3 454 1,000 PSM

121 | Methacrylonitrile {2- w5a ezaslalulada 126-98-7 113 250 PSM
propenenitrile, 2-methyl-}

{Methylacrylonitrile}

122 | Methacryloyl Chloride wnAslada Aaslsn 920-46-7 68 150 PSM

123 | Methane fisu 74-82-8 4,536 10,000 | RwP

124 | Methyl Bromide wida luslua 74-83-9 1,134 2,500 PSM

125 | Methyl Chloride {Chloromethane} | LuSa aaslsa 74-87-3 4,536 10,000 | PSM

{Methane, Chloro-}
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126 | Methyl Chloroformate wSa Aaslswesium 79-22-1 227 500 PSM
{Carbonochloridic Acid,
Methylester} {Methyl
Chlorocarbonate}

127 | Methyl Ether {Methane, \WBa Bised (@isy, vend | 115-10-6 4,536 10,000 RMP
Oxybis-} {a)

128 | Methyl Ethyl Ketone Peroxide | Lu5a to5a Alau LUas 1338-23-4 | 2,268 5,000 PSM
(>60% for PSM) ponles (MNuTLdY >

60%)

129 | Methyl Fluoroacetate wiza viglelses@iny 453-18-9 45 100 PSM

130 | Methyl Florosulfate wiga viglelsdan 421-20-5 45 100 PSM

131 | Methyl Formate {Formic Acid, | w5a Wesiun (nsavesiin | 107-31-3 4,536 10,000 RMP
Methyl Ester} , WiSa LoaLses)

132 | Methyl Hydrazine wda lansdu 60-34-4 a5 100 PSM

133 | Methyl lodide waa lelalan 74-88-4 3,402 7,500 PSM

134 | Methyl Isocyanate {Methane, | wa lolalageium 624-83-9 113 250 PSM
Isocyanato-}

135 | Methyl Mercaptan wia wesuadunu @wu | 74-93-1 2,268 5,000 PSM
{Methanethiol} lneooa) (Inlslusuea)
{Thiomethanol}

136 | Methyl Thiocyanate wiSa Wlelweun (nsa | 556-64-9 9,072 20,000 RMP
{Thiocyanic Acid, Methyl Inlelwenile, wia oa
Ester} 15895)

137 | Methyl Vinyl Ketone wa hiila Alau 78-94-4 a5 100 PSM

138 | Methylamine {Methanamine} | waaarlusl (umunlasd) | 74-89-5 454 1,000 PSM
{Monomethylamine} (ousLSaalul)

139 | Methyltrichlorosilane (Silane, | walasnaslslouau 75-79-6 2,268 5,000 RMP
Trichloromethyl-}

140 | Nickel Carbonyl {Nickel fnina msuedia @nna | 13463-39-3 | 68 150 PSM
Tetracarbony!} waszASUela)

141 | Nitric Acid (>=80% for RMP) nIlumsa (>= 94.5% 1697-37-2 227 500 PSM
(>=94.5% for PSM) Taevhmiin)

142 | Nitric Oxide {Nitrogen Oxide | lun3n sanlwyn 10102-43-9 | 113 250 PSM
(No)

143 | Nitroaniline {Para Nitroaniline} | lulasoziiau (w131 lu 100-01-6 2,268 5,000 PSM

Insoziiau)

144 | Nitrogen Trifluoride Lulnsiau lasvigealsd | 7783-54-2 | 2,268 5,000 PSM

145 | Nitrogen Oxides (NO, NO,, lulmsiau eonles (NO, 10102-44-0 | 113 250 PSM
N,Oq, N,O,) NO,, N,Og, N,O,))
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146 | Nitrogen Tetroxide {Nitrogen | lulasiau wnsenlan 10544-72-6 | 113 250 PSM
Peroxide} (lulnsiau wWeseenlen)
147 | Nitrogen Trioxide lulpsiau lnseenlan 10024-97-2 | 113 250 PSM
148 | Nitrogen Dioxide lulpsiau laeenles 10102-44-0 | 113 250 PSM
149 | Nitromethane Tulnsdinu 75-52-5 1,134 2,500 PSM
150 | Oleum (Fuming Sulfuric Acid) | Teideu (lensadansn) 8014-95-7 | 454 1,000 PSM
(65-80% for PSM) {Sulfuric (65-80% Tnetiwiin)
Acid, with Sulfur Trioxide}
151 | Osmium Tetroxide pvadu nsonlyn 20816-12-0 | 45 100 PSM
152 | Oxygen Difluoride {Fluorine 2ONTLAU 1@‘1/\1@8@13(5 7783-41-7 45 100 PSM
Monoxide} (vigeesu uousnlyn)
153 | Ozone Tolau 10028-15-6 | 45 100 PSM
154 | Pentaborane LWUAZUBLIU 19624-22-7 | 45 100 PSM
155 | Pentane LNULNY 109-66-0 4,536 10,000 RMP
156 | Peracetic Acid (>60% Acetic nsAUasesdRn (A 79-21-0 4,536 10,000 RMP
Acid for PSM) [IUTUIRINTADLTAN >
{Ethaneperoxoic Acid} 60%)
{Peroxyacetic Acid}
157 | Perchloric Acid (>60% for nsAUaIAaesA (AU 7601-90-3 2,268 5,000 PSM
PSM) WU > 60%)
158 | Perchloromethylmercaptan Wosmaslsiuda wosua 594-42-3 68 150 PSM
{Methanesulfenyl Chloride, Uunu
Trichloro-}
159 | Perchloryl Fluoride wWasnasia vigealsn 7616-94-6 | 2,268 5,000 PSM
160 | Phosgene {Carbonic Woadu (Asusila Aa 75-44-5 45 100 PSM
Dichloride} {Carbonyl 150)
Chloride}
161 | Phosphine {Hydrogen Woanu (lolasiau Weoa 7803-51-2 45 100 PSM
Phosphide} Tvlg)
162 | Phosphorus Oxychloride WoaWosa oondmanlsn | 10025-87-3 | 454 1,000 PSM
{Phosphoryl Chloride} (Woaneia Aaslss)
163 | Phosphorus Trichloride Woawosa lnsaaslsa 7719-12-02 | 454 1,000 PSM
{Phosphorous Trichloride} (oanesa lnsmaslsn)
164 | Piperidine Twwesau 110-89-4 6,804 15000 | RMP
165 | Propadiene {1,2-propadiene} | Twswiladu (1,2- Iwswa | 463-49-0 4,536 10,000 RMP
1ndu)
166 | Propane Twsinu 74-98-6 4,536 10,000 RMP
167 | Propargyl Bromide {3- Twswada luslus (3lus | 106-96-7 a5 100 PSM

bromopropyne}

Talwslosd)
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168 | Propionitrile {Ethyl Cyanide} | Tnsiilolulnsd (1o5a 107-12-0 4,536 10,000 RMP
{Propanenitrile) Taelus) Ansnmululagg)

169 | Propyl Nitrate Tnsia Tuwmsn 627-13-4 1,134 2,500 PSM

170 | Propyl Chloroformate Tnsia Aaelsvowm (nsa | 109-61-5 6,304 15,000 RMP
{Carbonochloridic Acid, AsUaluAADIAA Insiia
Propylester} LO@L5D3)

171 | Propylene {1-propene} Twsiau(l-Tnsiu) 115-07-1 4,536 10,000 RMP

172 | Propylene oxide {oxirane, Inshau eonlen (09nd | 75-56-9 4,536 10,000 | RwP
methyl-} LU LuSa-)

173 | Propyleneimine {Aziridine, 2- | IwsWaudilu (0¥3%AU 2- | 75-55-8 4,536 10,000 RMP
methyl} \5a)

174 | Propyne {1-propyne} Twstwad (1-Tnslwad) 74-99-7 4,536 10,000 | RwP

175 | Sarin F1TU 107-44-8 a5 100 PSM

176 | Selenium Hexafluoride Faluu ienaevigealsd | 7783-79-1 | 454 1,000 PSM

177 | Silane lesiau 7803-62-5 4,536 10,000 RMP

178 | Stibine {Antimony Hydride} dladu (woudluil lalase) | 7803-52-3 227 500 PSM

179 | Sulfur Dioxide (Anhydrous for | dawles lneonlwn 7446--09-5 | 2,268 5,000 RMP
RMP) (vaavian)

180 | Sulfur Pentafluoride dawles inupgvigealsa | 5714227 | 113 250 PSM

181 | Sulfur Tetraflouride {Sulfur dawles wnsevigealsd | 7783-60-0 | 113 250 PSM
Fluoride, (Sf4) (T-4)-}

182 | Sulfur Trioxide {Sulfuric Fawes lnseonlend (Faw | 7446-11-9 | 454 1,000 PSM
Anhydride} 3a woulalasn)

183 | Tellurium Hexafluoride wagiseu anvenlgesls | 7783-80-4 | 113 250 PSM

184 | Tetrafluoroethylene {Ethene, mmquaabw%ﬁu 116-14-3 2,268 5,000 PSM
Tetrafl uoro-}

185 | Tetrafluorohydrazine wnsegoslslansgu 10036-47-2 | 2,268 5,000 PSM

186 | Tetramethyllead {Plumbane, | WATELUTA LA 75-74-1 454 1,000 PSM
Tetramethyl-}

187 | Tetramethylsilane {Silane, WRsTLSalaau 75-76-3 4,536 10,000 RMP
Tetramethyl-}

188 | Tetranitromethane {Methane, | waselulasiimy 509-14-8 4,536 10,000 RMP
Tetranitro-}

189 | Thionyl Chloride Inlolla maslse 7719-09-7 | 113 250 PSM

190 | Titanium Tetrachloride Tnndlen waszaaslsa | 7550-45-0 1,134 2,500 RMP
{Titanium Chloride (Ticl4)(T-4)}

191 | Toluene 2,4-diisocyanate ngdu-24-lalelaleen | 584-84-9 4,536 10,000 | RMP
{Benzene, 2,4-diisocyanato-1- | Lu#
methyl-}
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192 | Toluene 2,6-diisocyanate ngdu-2,6-lalelaleen | 91-08-7 4,536 10,000 | RMP
{Benzene, 1,3-diisocyanato-2- | Lu#
methyl-}

193 | Toluene Diisocyanate Ingdu lalelylyeun 71-43-2 4,536 10,000 | RMP
(Unspecified Isomer)
{Benzene, 1,3-
diisocyanatomethyl-}

194 | Trichloro(chloromethyl)silane | lnsmasls (naslsiusa) lo | 1558-25-4 | 45 100 PSM

way
195 | Trichloro(dichlorophenyl)silane | lnspasls (lapaslsida) | 27137-85-5 | 1,134 2,500 PSM
louau

196 | Trichlorosilane {Silane, Insraolslouau (lway, | 10025-78-2 | 2,268 5,000 PSM
Trichloro-} Insmasls)

197 | Trifluorochloroethylene lnsngeslsanalsioBiu 79-38-9 4,536 10,000 PSM
{Ethene, Chlorotrifluoro-} (@7u aaselslnsvigesls)

198 | Trimethylamine losifaaniu (Wsnwiy, | 75-50-3 4,536 10,000 RMP
{Methanamine, N,n-dimethyl-} | N,n-laL5a)

199 | Trimethylchlorosilane {Silane, | lnswsanaslslaiau (Lo 75-77-4 4,536 10,000 RMP
Chlorotrimethyl-} LA, ARBLILASLNTA)

200 | Trimethyoxysilane Inswsasondlauau 2487-90-3 630 1,500 PSM

201 | Vinyl Acetate Monomer Thila oxFiem wouowes 108-05-04 6,304 15,000 RMP
{Acetic Acid Ethenyl Ester} (Nsnesdfa Wwdlla Loalses)

202 | Vinyl Acetylene {1-buten-3- | laila ad@iau 689-97-4 4,536 10,000 RMP
yne}

203 | Vinyl Chloride {Ethene, Taila reolsa (8%, pae | 75-01-4 4,536 10,000 | RwP
Chloro-} 19)

204 | Vinyl Ethyl Ether {Ethene, Taila 105 Bises (891w, B | 109-92-2 4,536 10,000 | RwP
Ethoxy-} Vand)

205 | Vinyl Fluoride {Ethene, laila vigealsa 37y, 75-02-5 4,536 10,000 | RMP
Fluoro-} anﬁﬂ.ﬁ)

206 | Vinyl Methyl Ether {Ethene, | lalla wBa Bioes By, | 107-25-5 4,536 10,000 | RwP
Methoxy-} uvend)

207 | Vinylidene Chloride {Ethene, | Talladfu paslsa (89w, | 75-35-4 4,536 10,000 | RwP
1,1-dichloro-} {1,1- 1,1-lapaels)(1,1-larasls
dichlorethylene} L05a1)

208 | Vinylidene Fluoride {Ethene, | Lilladfiu vigealsd (Biy, | 75-38-7 4,536 10,000 | RMP
1,1-difluoro-} 1,1-lavigeels)

VUELIR PSM @8 Process Safety Management 984 Occupational Safety and Health Administration (OSHA)

RMP @8 Risk Management Plan 983 US Environmental Protection Agency (EPA)
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