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Hazard Elimination

If possible, get rid of the hazardous substance / activity / process altogether

Hazard 0 %

Hazard 100 %
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Replace the dangerous with the less dangerous

Exchange hazardous substance / activity / process against less hazardous one

Hazard 100 %

Low Hazard

Collective Protection

Hazard 100 %

1l

Risk 0 %
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Individual Protection
A

Hazard 100 % Risk 0 %

Attention: individual protection does most of the times not reduce the likelihood of
an accident, but its severity.
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Workplace Unsafe Act and Unsafe Condition
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Accident
(injury)

Inadequacies in
behaviour of
injured persons

Unsafe Acts

Rule devised to
prohibit unsafe act

Rules

Deficiencies in
work
environment

Unsafe
Conditions

Technical solution

Engineerin
(machine guarding
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ALPHA NAPHTHOL
PHOSGENE HEl
CHLORINE 1
CARBON
PHOSGENE PHOSGENE
MONOXIDE PRODUCTION PHOSGENE ~ REACTION
PRODUCTION UNIT STORAGE UNIT
UNIT .
Hel METHYLCARBAMOYL CHLORIDE
Mmicl Mic M.I.C SEVIN
PYROLYSER REFINING STORAGE —=| PRODUCTION
STILL TANKS UNIT
REFRIGERATION l WAREHOUSE ]
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Emergency Information

Hazard Rating NFPA
Flammability 3
Reactivity 2

Flammable and Reactive
Poison Inhalation Hazard
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Do not use water D94b (50
Poisonous Gases are produced in fire .
& . . . 'Y
Containers may explode in fire o URSly 3)l9 0)bgs MIC L (el Jui °
.)941)
Hazard Rating Key: 0-minimal, 1-slight, 2-
moderate, 3-serious, 4-severe
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(1) Runaway reaction gl
" in tank 610
A
o
(2) 1] Cooling system not o
in use so fails to =
slow reaction ;3_ Flare tower
| <] not connected
- <% 50 gas not
burnt off
» "3. 3
A} Vent scrubber
not operating so | |
gas can't be ’
neutralised with e, _
caustic soda. L5 ) Water curtain set at
| Gas escapes from | 12-15m so ean't
— 30m high vent I' neutralise gas with
oAb, spray
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To VGS 4— — RVVH line +— ——
— e

1 e
(Maximum height 20 feet) —-«>| P e AT L

=g — ———= [(Height 12 feet) %
_ To VGSand FVH PVH line

——

 —
T“ From MRS
| 4‘...______ ¥ ]
- S — i — (Height 8 to 10 feet)
To VGS === 16 17 - 1
Pt < refrigeration
18 =2 Y Quench filter »
fety valve |
19 23 } :;;s;g:ns: ;:,:;}M ve lines To reactor conditioner
20 24 5 3
. T — Pyraliser conditioner
21

filter pressure
safety valve lines
{at ground level)

or vent scrubber

Eductor Concrete cover

Key:
1. Interconnection RVVH 7. Nitrogen header isolation valve 13. Rupture disk 22,123,724, 25, Bleeder valves
isolation valve 8. RVVH isolation valve 14, PIC isolation valve RVVH - relief valve vent header
2. Interconnection PVH isolation 9. RVVH bleeder valve 15. Pl isolation valve PVH - process valve vent header
valve 10. Relief valve for MIC tank ’ 16. RVVH isolation valve VGS - Vent gas scrubber
3. PVH isolation valve 11. First RVVH isolation valve for 17. Valve from which water for FVH - flare vent header
4, Blow down DMV MIC tank flushing was let in MRS - MIC reactor side
5. Make up DMV 12. First PVH isolation valve for 18,19, 20, 21. Down-stream ——p Route of water ingress
6. Check valve for nitrogen line MIC tank isolation valves for filters <~ — - Route of gas leakage before 0030 hrs
~sgl=== Route of gas leakage after 0030 hrs
FIGUREwvRMVaHdiRardrBloeder Values 70
Source: Business India 2(25): 3-10 (1985)
A A ]
. ot o 3 u: a-'-l’n‘
) | ‘J.u.u e O
“0.0 .
s Porvin

> (o 5B ik @iwaw Sy ®

G b gl Glaid @iwaw (ol °

; A o (o a5 bl ef
UNION  UNioy ° > & bl pgac 43 (85 28]
CARBIDE _ CARBIDE

..)9.3

Olilac yrolws ¥ jg) 93l ledl 4 ¢
.m IOI%S' & o &

Cad 0l (Sledidn s (gly Gihgiws
A 03D o yilid (ol (gl yudds

www.MehdiParvini.com 71

30



11/9/2022

oy

*
p<3
-

* %9
(P VITS) "

o

A

9 .\.u9)§ )8 Hu5U Cusd 30 5l (6L dlass ©
Ay ol 395> (g &L> @y (63U dlaws

5l olowo 392 83id 1155 &S s (liawlow 9 ©
25393 S|

9 391 4Ll 55 Cudle a5 Cusbly ¢yl ©
292 835 oz (Sl

b G J5 Cudle ail) )3 jo) Nz gl
Mo (jailaS HIS

www.MehdiParvini.com 72

MehdiParvini.com

©&@ @DrMehdiParvini

31



11/9/2022

Parvini

oy

T

L

43.)'.? . . .“ * 0
15d=>=0

*0

*

&
= )

X

.)@.)J@

1<

*

75

www.MehdiParvini.com

32



11/9/2022

@ OSHA definition e“'?i';w

oy

3 rSing Sl e h2! 9 B3l (g adiy) (g5l T AT)8 @olge Juloxs g agjens ©
Ll 3320 Wdlg> Slas,

www.MehdiParvini.com 76

MehdiParvini.com ©&@ @DrMehdiParvini

33



11/9/2022

HSE uaigo iy ()

b 2 piwgw hl g G=hb wuiblag 9 Gleal Ol)yie pade b )3 HSE usige S5 ©
sl Gy o g Gl Colu I cadadl=o

Al (il g Glblag (s g, Cule) @ pjlo ()66 Gib Jelino dod (jg) (il
Rbosd Slgo (53ug3 @iluo g 5 g Cais
Slail Caio 9 uilys; oy
O.\SLA
S0 (slu=o

MehdiParvini.com ©& @DrMehdiParvini

34



11/9/2022

(L;')9JT 9 Ol (Sylow) blas g (5).&.«.«:.;)

MehdiParvini.com @DrMehdiParvini

(L;')9JT 9 Ol (5ylow) blas g (sﬂiww

MehdiParvini.com @DrMehdiParvini




11/9/2022

(L;')9JT 9 Ol (Sylow) blas g (5).&.«.«:.;)

MehdiParvini.com @DrMehdiParvini

(391 g disls ((g)low) Cblas g (g psSuiawy
lse p . Dozl ) (owige (SLSWSS (§2yb )l
3 )l35twl g (Sgil8 Lol

MehdiParvini.com @DrMehdiParvini




11/9/2022

S ol T 4z gome
U g g wbli>

www.MehdiParvini.com

1FA )3T IF i i

EN

Gubygiuy e oless dys

@ radcom (53 ol o1y

. il pjgel

M gor,

SN | Vi
u#‘:”abﬁ/‘{dfuuﬂd

& g '. i “"d /
KEAuis§ Aol 187

e ohlasl oG8 cblas glglie o b Ciglee v e (e Sy Copde 8 4 Cauwd dio

5o b bl

. Caanl selaiol 8l3) g IS (yglel ©)ljg 43 Glaie aouli Lg 3l Goio plas

37



11/9/2022

WA ST IF and gay

u‘"‘f' s UKL s

EN /b/‘;‘u’tj!ﬂ)’

Lo b bL3)l Jou v Joldie (gl Hhuwsyy oI5 I AL Glgs L wljiie g uilgd v @bl 5 a3l S g)lal (820 Candd dnius

V,Scan‘whﬂpl,'éwﬁ:lslnuliwif
sz Q g dals
=) Al
i) Byl 5l
v R e iyl
r 3ylge a0 S £

6750 5o oSS 3 el el pul 5§

30 KB

www.MehdiParvini.com §0kan j3al (haal aels sl et Jesllgiss 3

LoSl>

Yo 9 Gwlige JyiiS 9 Sumyy (b))l «Olyblxo (lwlids

MehdiParvini.com ©&@ @DrMehdiParvini

38



11/9/2022

byl j> pla8l 2yb caslgs i (gig0l (Ho)d +
s o yido o6yl yiol

MehdiParvini.com @DrMehdiParvini

Il lvo (swdige Gumiz | HSE (Swlige

MehdiParvini.com @DrMehdiParvini




11/9/2022

HSE cpunsige liieo i (@)

Manufacturing 5% L’QM .)|9A (S..\.é.j93 &L:UO 9 jlf 9 < ®
Construction 5

Government 3 OlAbLu.) o 9 L“A'DLU.))Q)‘ cdﬁ) ®
Engineering services

Management, scientific, and technical consulting U..\Q.o ®

services

Engineering services $90,410
Management, scientific, and technical consulting 07,110
services

Government 89,250
Manufacturing 89,140

Construction 79,570

Most health and safety engineers work full time.
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Table 3. Final list of PSM KPIs

No.

Proposed Process Safety KPIs

Related PSM control

(]

16
17
18

Percentage of senior management asset visits addressing process safety
completed

Number of visits per week to work site by production & maintenance
supervisors, co-ordinators & asset managers

Percentage staff turnover in HSE Critical roles

ON HOLD [Project delivery of process safety requirements KPI - to be
determined]

Percentage of pre-start up audits containing significant proce:

Number of permit violations observed during local PTW Audits

Number of PTW reviews per week by asset managers /asset

Percentage compliance with Corrective Maintenance plan

Percentage compliance with Preventative Maintenance plan

Number of approved waivers & safeguarding overrides /asset

Number of approved waivers & safeguarding overrides reissued /re-approved
per asset

Number of excursions outside asset operating envelop/asset

Total alarm rate/

Percentage of assets having undertaken & actioned an alarm rationalisation
review

Percentage compliance with local asset audit schedule

Percentage compliance with Emergency Response Exercise plan

Number of PSM incidents reported per month

Percentage completion against PSM Improvement Plan

afety findings

sel

PSM Leadership
PSM Leadership

PSM Competence
PSM in Design

PSM in Design
Permit to Work
Permit to Work
Maintenance
Maintenance
Operational control
Operational control

Operational control
Operational control

Operational control

Audit of PSM systems
Emergency response

PSM Improvement Plan
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HSE Jobs

HSE (Health, Safety & Environment) encompasses the processes and procedures used to ensure that the company’s operations ant
projects will not inflict harm on personnel, the public, and the environment. Companies incorporate the highest HSE standards and
best practices into their designs and operations with well-established response procedures to deal with emergencies. Facilities need
to go through reqular safety reviews and employees are required to undergo HSE orientation and trainings to ensure that they can
carry out their jobs safely.

View Jobs by Most Popular HSE Titles or Skills

Safe Safety Officer Paramedic Find out
o . more

HSE Waste Management Incident Investigations

Environmental First Aid Hse Manager

Management OSHA

Fire Safety Confined Space Entry

Baker Hughes

View Jobs by All HSE Titles or Skills

Accident Investigations
Air Permitting

Air Quality

Audit Manager

Basic Life Support
Breathing Apparatus
Chemical Management
Clean Water Specialist
Compliance
Compliance Advisor
Compliance Auditor
Compliance Consultant
Compliance Coordinator
Compliance Manager
Construction Safety
Officer

Corporate Security
CPR

Crisis Management

Doctor

Environmental Specialist
Fall Protection

Fire Control

Fire Fighting System
Fire Prevention

Fire Protection

Fire Training

Fire Watch

First Responder
Hazard Analysis
Hazardous Materials
HAZMAT

HAZOP

Health Advisor
Health Manager
Health Officer

Hse Advisor

HSE Auditor

HSE Coordinator
HSE Operations

Occupational Health
Occupational Hygiene
Occupational Safety
Offshore HSE
Operations Manager
Environmental Services
Permit Control

Permit Coordinator
Personal Protection
Pollution Control
Process Safety
Process Safety
Management
Regulatory

Regulatory Advisor
Regulatory Compliance
Rescue

Response Planning
Response Specialist
Rig Safety Officer

Drug Program
Emergency
Management
Emergency Planning
Emergency Response
Emergency Response
Coordinator

Emergency Response
Specialist

Emergency Services
Environmental
Compliance
Environmental Inspector
Environmental Research

Environmental Solutions

HSE Process Safety
HSE Specialist

HSE Trainer

HSE Training

HSSE

Hsse Coordinator
Hygiene

Incident Management
Industrial Hygiene
Instructor

Job Safety Analysis
Nebosh

Noise

Nuclear Materials

Nurse

Risk Assessments
Risk Management
Safety Advisor
Safety Audits
Safety Coach
Safety Consultant
Safety Coordinator
Safety Director
Safety Management
Safety Specialist
Safety Training
Security

Spill Response
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glaSSdOOI" hse engineer
= HSE Engineer Insights unitedstates v
Overview Salaries Interviews Insights Career Path

N .
Working as a HSE Engineer
What's it like to work as a HSE Engineer? Read testimonies from real people who work as a HSE Engineer—everything from

work-life balance to career satisfaction. Hear from an expert and see top companies to work for as a HSE Engineer.

HSE Engineer Ratings
55K HSE Engineer reviews for 10K companies

Work/Life Balance 38% (=) Number of Jobs on Glassdoor
. 2K HSE Engineer Jobs
Compensation & Benefits 33%
37 %

Career Opportunity

HSE Engineer Reviews
What do HSE Engineer professionals have to say about their job? Read through 55K HSE Engineer reviews for 10K

companies.

HSE » .)).g)ls)g Glrd (lgic Cuino
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Safety Supervisor _iasl Cusypw
Safety Consultant ol jolde .
Safety Engineer ol (wigo .
Risk Manager Sww, b sl pio .
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