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7) giRnsaianulaeasudiuyana (5u au dzaa du) i BiferTasasetumsse fumaws eduria
nssuanennmMss lnannisniusausn (LOPC)
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(10) sruneadielndifinsdauenszuunns LU INNITHAAS 1633 Positive Tsolation AOUNITNATEL
SEUUROUISUNAAI T (Commissioning) ttazneumstatsla NgNITUIUMIHAR

(11) @a0HUIMSI 15U Aot msiui aefiusmsmasueaits uazaaitiusmasudd Sudy

(12) ﬂmﬁmﬂ'ﬁymwﬁﬂﬁ’ﬁuqﬂﬂm’fuaxmuwmuz 13w saussnn insestiu lluazsansalmingu 1)

TununnszUIUMIHAN

2) PSE Tier 1 and Tier 2 Material Release Threshold Quantities

Threshold Tier 1
Release Material Hazard Classification Outdoor Indoor Outdoor Indoor
Category Release Release Release Release
>5kg >0.5kg >0.5kg >0.25kg
TRC 1 TIH Zone A Materials
(11 1b) (1.11b) (1.11b) (0.551b)
>25kg >25kg >25kg >1.25kg
TRC 2 TIH Zone B Materials
(55 1b) (5.51b) (5.51b) (2.75 1b)
=100 kg >10kg >10kg >5kg
TRC 3 TIH Zone C Materials
(220 1b) (22 1b) (22 1b) (111b)
=200 kg >20kg >20kg >10kg
TRC 4 TIH Zone D Materials
(440 Ib) (44 1b) (44 1b) (22 1b)
=500 kg >50kg >50kg >25kg
TRC S Flammable gases
(1100 Ib) (110 Ib) (110 Ib) (55 1b)
P-#na.-0016 Uszmel§asad 11 wamstifuenasaiuquillodlasuuuszuuniuguenaisniy
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Threshold Tier 1

Release Material Hazard Classification Outdoor Indoor Outdoor Indoor
Category Release Release Release Release
Liquids with normal boiling point<35 °C (95 °F) and
flash point < 23 °C (73 °F)
Other Packing Group I materials (excluding acids/bases and
excluding UNDG Class 1; Class 2.2; Class 4.2; Class 4.3;
Class 7; and Class 9 materials)
Liquids with normal boiling point > 35 °C (95 °F) and
flash point < 23 °C (73°F)
>1000kg | = 100kg >100 kg >50kg
Crude oil >15 API Gravity (unless actual flash point available) (2200 Ib) (220 1b) (220 1b) (110 1b)
TRC 6
or or or or
Other Packing Group II materials (excluding acids/bases and
= 7bbl 20.7 bbl = 0.7 bbl 2 0.35 bbl
excluding UNDG Class 1, Class 2.2; Class 4.2, Class 4.3;
Class 7; and Class 9 materials)
Liquids with flash point>23 °C (73 °F) and <60 °C (140 °F)
Liquids with flash point > 60 °C (140 °F) released at a temperature
at or above flash point
Crude oil < 15 API Gravity (unless actual flash point available) >2000 kg >200 ke >200 ke > 100 kg
UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases) (4400 1b) (440 1b) (440 Ib) (220 Ib)
TRC 7 L
excluding air or or or or
Other Packing Group III materials (excluding acids/bases | = 14 bbl = 1.4 bbl = 1.4 bbl 2 0.7 bbl
and
excluding UNDG Class 1; Class 2.2; Class 4.2; Class 4.3; Class 7;
and Class 9 materials)
Liquids with flash point > 60 °C (140 °F) and <93 °C > 1000 kg =500 kg
(200 °F) released at a temperature below flash point (2200 Ib) (1100 1b)
TRC 8 - -
Strong acids/bases* or or
=7 bbl 3.5 bbl
Remark: * Substances with GHS Skin Corrosion Category 1A or substances with pH < 1 or pH > 12.5. Either definition may be used for
classification. The GHS definition is considered more precise for skin corrosion classification; however, availability of this measurement may
preclude its use.

3)  uUINMINIIN Packing group, Hazard zone Uaz Threshold quantity a1%5ua1s R Inuazasiny

(flammable and toxic materials)

Flammable Materials:

P
¥ A

% 4 a1 K
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Hazard Grouping Based on Flammability
Packing Group Flash Point (Closed-cup) Normal Boiling Point
I - <35°C (95 °F)
11| <23 °C (73 °F) >35°C (95 °F)
I >23°C (73 °F) <60 °C (140 °F) >35°C (95 °F)

Toxic Vapours:

TIH Hazard Zones A, B, C, and D per U.S. DOT regulations.

Hazard Zone Inhalation Toxicity
A LCxq less than or equal to 200 ppm
B LCgp greater than 200 ppm and less than or equal to 1000 ppm
C LCgp greater than 1000 ppm and less than or equal to 3000 ppm
D LCsq greater than 3000 ppm or less than or equal to 5000 ppm

Toxic Liquids:
. - Inhalation Toxicity by
. Oral Toxicity Dermal Toxicity :
Packing Group Dusts and Mists
| <5.0 <50 <0.2
Il >5.0 and <50 >50 and <200 >0.2and £2.0
[l >50 and =300 >200 and <1000 >2.0and 4.0

The packing group and hazard zone assignments for liquids based on inhalation of vapors is

defined in the following table:

Packing Group Vapor Concentration and Toxicity

| (Hazard Zone A) V 2500 LC5q and LCsy <200 mL/M3

| (Hazard Zone B) V 210 LCsg; LCsq <1000 mL/m3; and the criteria for Packing Group |, Hazard Zone A are not met

Il V 2L.Csp; LCsp <3000 mL/m?; and the criteria for Packing Group I, are not met

1 V 20.2 LCsp; LCsq <5000 mL/m?3; and the criteria for Packing Groups | and I, are not met

NOTE Vis the saturated vapor concentration in air of the material in mL/m3 at 20 °C and standard atmospheric pressure.

Example (TIH-Toxic Inhalation Hazard & Zones Hazard Zone A, B, C and D)

y ¥ 4 L A A g
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e TIH —Zone A: Br, HCN, Nickel Carbonyl, Phosgene, Methyl Isocyanate (MIC)
e TIH —Zone B: Boron Trifluoride (BF,), Chlorine, H2S, Red Fuming Nitric Acid
e TIH —Zone C: Hydrogen Chloride (HCI), Hydrogen Fluoride (HF), Sulfur Dioxide (SO,)

e TIH —Zone D: Ammonia (NH,), Carbon Monoxide (CO), Ethylene Oxide

4) Material Threshold for Tier 3 LOPC

LOPC outcomes in below listed shall be classified as Tier 3. Otherwise, smaller LOPC that fail to meet

below quantity threshold shall be under Tier 4*.

® Fire or explosion. This includes all types of fires, i.e. flash, jet, or pool, regardless of the length of
time of burning, but no consequences that fit Table 3 7 above.
® Action required to prevent or limit the consequence of a potential fire or explosion due to LOPC
® Near miss, HPI or has the potential to cause death or injury to anyone; or
For GAS / 2 Phases release, a release is reported if it is:
® A CONTINUOUS release at a rate greater than 1 kg/hour. Nominally 20% LEL at 0.1 meters from
leak source OR
® A DISCRETE release with a total mass of greater than 0.1 kg.
For Liquids, a release is reported if it is
® A CONTINUOUS release of 100% hydrocarbon at a rate greater than 5 kg/day (approx. 80 drips/
minute), nominally 0.25 liters/hours OR

® A DISCRETE release of 100%hydrocarbon, of greater than 5 kg (nominally 5 liters). For mixture,

hydrocarbon portion shall be determined.

*MUOA PSE Tier 4 11318911 115189710 Substandard

o d
5) MIAUINANNFUNIIVBY PSE Tier 1 JaellFinaum Severity Weight

API RP 754 2171 3" Edition (August 2021) lamviualiimiuiman Severity Weight d150
i : . . )] A g P
91i@Me PSE Tier 1 11301519 D.1 11 Annex D 1ag Severity Weight 1 utayaniluilsg Tow

WUANIN PSE Tier 1 Faamnsninungienanaunmslivilgalszaniammstanmsnny

v &

[ a dy . . nm YA o I v o w . 1
Uaoanenszuiunanla 919l Severity Weight 11 1471 ng1lsz aennazind 1Ay PSE Tier 1 ua
o y ] < 1 1 . 1 4 g o
Wuioutiauen IR uAULANA19321219 PSE Tier 1 uAaZiian15al uon1nil 1manisol

. A . J n 9 = s 1 1 . A
PSE Tier 1 NAziuu Severity gani1 1ildnunedaurgnisaiiugnii PSE Tier 1 ATinguuY

Severity M

y ¥ 4 L A A g
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AZUUY Severity eHNTafUIn I@AMITINAZIUUYEINANTENULAAZMUATN TN

Y
A1514 Severity Weighting 1agiif10819m AU Al

o 1A
M39819% 1

During start-up following a maintenance outage, a distillation column was overfilled, resulting in

a release of 1200 bbl of flammable liquid in six minutes from an atmospheric relief device. The

liquid release formed a flammable cloud that exploded, killing 8 people, injuring 47 people, and

causing $80 M in damage. An officially declared shelter-in-place order was issued for the nearby

community for 2 hours.

IBnsAIIY

Safety/Human Multiple Fatalities 27 Points
Health

Direct Cost $80 M 9 Points
Material > 27x Tier 1 TQ 27 Points
Release

Community Shelter-in-Place < 3 hours 1 Point
Impact

Off-site No Environmental Impact 0 Points
Environmental

Impact

Tier 1 PSE Severity Weight Total 64 Points

o 1A
73081910 2

An uncontrolled exothermic reaction resulted in the venting of 20 tons of toxic gas in 45 minutes.

The toxic cloud drifted into the nearby community, killing 3500 people. An officially declared

community evacuation was ordered; residents were not permitted to return for 7 days.

IBMISAIUIA

Safety/Human  Multiple Fatalities
Health

Direct Cost <$25,000

Material 2 27x Tier 1 TQ

) ]
P-HN9.-0016 Yszmaldnsain 11

27 Points

0 Points

27 Points
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Release

Community Community Evacuation > 48 27 Points
Impact Hours

Off-site No Environmental Impact 0 Points
Environmental

Impact

Tier 1 PSE Severity Weight Total 81 Points

f11314 Tier 1 PSE Severity Weighting

y ¥ 4 L A A g
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Consequence Categories
Severity Direct Cost Material Off-site
Points Safﬁtga’n#Ta" from Fire or Re'i?;exmhm Community Impact Environmental
Explosion Period 20 ¢ Impact b¢c
Injury requiring Resulting in Release volume | — Officially Resulting in $100,000
treatment beyond $100,000 < direct | 1x < Tier 1 TQ declared < acute environmental
first aid to an cost damage < 3x outside of shelter-in-place or cost < $1,000,000.
employee, < $1,000,000. secondary public protective
, contractor, or containment. measures (e.g. road

Tpoint | g heontractor. closure) for
(Meets the definition < 3 hours, or
of aU.S. OSHA — officially declared
recordable injury.) evacuation

< 3 hours.

— Days away from | Resulting in Release volume | — Officially — Resulting in
work injury to an $1,000,000 < 3x < Tier1TQ declared $1,000,000 < acute
employee, direct cost < 9x outside of shelter-in-place or environmental cost
contractor, or damage secondary public protective < $10,000,000, or

3 poi subcontractor, or <$10,000,000. | containment. measures (e.g. road | — small-scale injury or

points .. . .
— injury requiring closure) for death of aquatic or
treatment beyond >3 hours, or land-based wildlife.
first aid to a third — officially declared
party. evacuation > 3

hours < 24 hours.

— A fatality of an Resulting in Release volume | Officially declared — Resulting in
employee, $10,000,000 9% < Tier1 TQ evacuation > 24 $10,000,000 < acute
contractor, or < direct cost < 27x outside of | hours < 48 hours. environmental cost

9 points subcontractor, or damage secondary < $100,000,000, or

— a hospital <$100,000,000. | containment. — medium-scale injury
admission of a third or death of aquatic or
party. land-based wildlife.

— Multiple fatalities | Resulting in Release volume | Officially declared — Resulting in

of employees, >$100,000,000 |=>27xTier1TQ evacuation > 48 > $100,000,000 of
contractors, or of direct cost outside of hours. acute environmental
subcontractors, or damages. secondary costs, or

27 points | — multiple hospital containment. — large-scale injury or

admission of third death of aquatic or
parties, or land-based wildlife.
— a fatality of a third

party.

@ Where there is no secondary containment, the quantity of material released from primary containment is used. Where secondary
containment is designed to only contain liquid, the quantity of the gas or vapor being released and any gas or vapor evolving from a
liquid must be calculated to determine the amount released outside of secondary containment.

b Judging small-, medium-, or large-scale injury or death of aquatic or land-based wildlife should be based on local regulations or
Company guidelines.

¢ The severity weighting calculation includes a category for “off-site environmental impact” and injury beyond first aid (i.e. OSHA
“‘recordable injury”) level of safety/human health impact that are not included in the Tier 1 PSE threshold criteria. However, the
purpose of including both of these values is to achieve greater differentiation of severity points for events that result in any form of
injury or environmental impact.

9 Forthe purpose of severity weighting, general paving or concrete under process equipment, even when sloped to a collection
system, is not credited as secondary containment.

€ Material release is not tabulated for fires or explosions. These events severity will be determined by the other consequence
categories in this table.

) ]
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MANUIN 7.3 INUNNI5N Equipment Failure N41U18d09518914 NCR

J o ] o 1 1 a ua
n3figUnsait1za lunszNUNY Quality Uaz Reliability ua liawsnliaamuiasgiuns

Q

' o s A o =2 o 4
%9”“1?3@ﬂﬂ5m@1uﬂﬂ1ﬁu@1ﬂﬂ 790, PINTUUANTY Rank EUENQC]Jﬂim

NMSAANS

Rank A

Rank B

Rank C

Rank L

Repair Action

gy & A 4
TN UNINDRTIVADU

i 1ag Recovery 1%
o 9
gsonavun ldau
v & 9
Taidoesdunialy 24

BH. LASINUAUNTT

ud lusiun

o P

AN UNNAT IRV Y 24 BIL.

9 @ 9

1182 Recovery I aunsonauu s
K

auldiiesdunely 1 dan uay

mmwummﬁ”lmmsﬂu 90 TU

g Jd @ 22
nsantluginsaldaguainnis
a9 9 re v
0GC, OMA # 19911 Billing A0 4

Recovery M a1u1sanauun 1y

v A 9 .y
llﬂlu@\iﬁuﬂ'lﬂiu 379U

gy & A A

WINUNINDATIVA DL

molusou MLI 90 1

A Y

oy uazud lunaiely
o A ' Y

150 74 ¥Sonou Y

L.
nuasasa

AUTUNITIMI DU

Rank A

AANUIN 7.4 A1081901518nU521AN Accident, Near Miss uazm@mm‘fﬁﬁ’amaumuiﬂﬂ

a ' 1o
AUSNTTUNTADUFTIUNFAHUDITEUUNDAINN

WANIENUAD ynna nimdau Fandoy Fordvs Process safety
Accident RGO MRGLCRL nindawdenie, | @15nd/v0uTe ¥n | dINanIzNUAe | LOPC Tier 1
sz | $lvagianadon Fordoa in1s | uaz2
ngaYedn ponited
Near Miss Jlonma ‘UW]L%‘U S/D (No flow at - - Tier 3
1@eTIn outlet line of (s1991u 1u
station) lLGib],JJ'ﬁQWﬁ Process safety
N3ZNUADYNAT Tier 3)
Substandard Uiiaamlu Pressure gauge 04 fuisauasiad | - Tier 4
anvaz liasadey | aum@eanegly | 14 Tn1s 1 bun
1w 'laild PPE IAUN Low 59951 (Sub-Con)
(Sub-Act) pressure (“ﬁ’N?’f
1ad) (Sub-Con)
giiAmafides daud MTC > 144,000 VN > 1bbl (159 liters) | 0onu19luie | Tier2
aovaulay Wosdu

) ]
P-HN9.-0016 Yszmaldnsain 11

% 4 a1 K
!.@ﬂﬁ'ﬁﬁ!ﬂu!@ﬂﬁqﬁﬂﬂﬂﬂu!ﬁ@!ﬂﬂﬂquﬂuiﬁﬂﬂﬂ')ﬂﬂﬂll@ﬂﬁ'ﬁlﬂ']uu

51/55




HaNIENUAD ynna nindau Aunadon CRIGEN Process safety
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MANUIN 7.5 Hydrocarbon release size estimation
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Small Continuous Release Flowrates
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Pressure (bara)
Mass Flow Rate in Kg/Min for continuous gas release
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