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Abstract 

The first and foremost part of process safety management is defining which equipment is critical 
to the process and its safety. Of course, it is essential to take care of all equipment for safe 
operation but not all equipment is safety critical. If everything is safety critical, then nothing is 
safety critical. When non-critical assets are included in list of critical equipment, the term “safety 
critical” loses its true essence and sanctity. A, “consider all,” approach will unnecessarily overwhelm 
maintenance manpower and can result in miss allocation of resources. Personnel started to treat 
safety critical equipment with less importance. 

This paper explains the difficulties and disadvantages encountered to organizations of wrong 
interpretations, implementations of safety critical systems, and approaches used to revamp the 
whole system for its true implementation as per OSHA’s PSM standard (29 CFR 1910.119) and best 
practices. 

This paper was presented during the 2019 AICHE Ammonia Safety Conference in San Francisco. 
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Introduction 

atima group, established in 1936, is one of 

the leading industrial groups of Pakistan 

which owns and operate three fertilizers 

complexes in Pakistan.  FFCL is one of Paki-

stan’s largest fertilizers manufacturing com-

plexes that process natural resources like natural 

gas, rock phosphate, limestone and water into vi-

tal products for farmers and industrial customers.  

FFCL is primarily involved in manufacturing and 

marketing of fertilizers, capable of producing 

two intermediate products i.e. ammonia and ni-

tric acid and three final products which are urea, 

calcium ammonium nitrate (CAN) and nitro 

phosphate (NP). The complex contains inte-

grated utilities section for all 5 production units 

and 1 bagging unit for final product handling and 

dispatch. The fertilizer complex is a fully inte-

grated production facility occupying 947 acres of 

land and a total of 1733 employee’s including 

250 management, 468 staff and 1015 contract 

employees. 

 

 

The parent unit of the complex is a 1700 MTPD 

ammonia plant which is currently operational us-

ing natural gas as the basic raw material. This 

ammonia plant was relocated from Rozenburg, 

Netherlands to Pakistan in year 2007. The plant 

was originally designed by CF Braun in 1968 

with name plate capacity of 1350 MTPD. Prior to 

relocation of ammonia plant from Kemira, Ro-

zenburg to Pakistan; it had gone through several 

revamps and energy conversation projects result-

ing in an increase in production capacity from 

1350 MTPD to 1650 MTPD. The plant was shut 

down in 2000 and purchased by Fatima group in 

year 2006 and relocated to Pakistan in year 2007.  

 

The ammonia and its by-product carbon dioxide 

are used for the production of 1500 MTPD prilled 

urea. The urea plant is a Stamicarbon Urea 2000+ 

technology new plant and was commissioned in 

2010. The nitric acid production facility has a ca-

pacity of 1500 MTPD (based on 100% conc.), 

which along with ammonia and limestone, is uti-

lized for the production of 1200 MTPD prilled 

F 
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nitro phosphate and 1400 MTPD granulated cal-

cium ammonium nitrate. The NP plant is de-

signed by Chemical Fertilizer Industry and it was 

commissioned in June 2011. The ammonia, CAN 

and NA plants are relocated plants. In addition to 

the main process units, independent small units 

are installed to aid their smooth operation which 

include a nitrogen plant, instrument air and plant 

air plant, reverse osmosis (RO) plant, demineral-

ized water treatment and steam generation unit.  

The complex is self- sufficient in power genera-

tion and also supplies a residential colony. Fig-

ure-1 below illustrates the main process units at 

the FFCL plant. 

 

 

 

 

 
Figure 1. FFCL Plant Process block diagram 

 

Paradigm Shifting 

Conventional Safety Management systems were 

adopted initially which mainly worked around 

personnel safety performance and usually pro-

cess safety is a low focus area, consequently 

overall site safety performance remained unsatis-

factory with major setbacks in the form of severe 

process safety incidents (major fires & Tier 

Level-1 Process Safety incidents). Below are a 

few glimpses. 

• 22 recordable injuries were reported in 2011. 

• 4 Lost Time Injuries, 1 Restricted Work 

Case, 2 Medical Treatment Cases & 48 First 

Aid Cases reported in 2012. 

• High number of fires with 29 process and 

non-process fires occurred in 2012  

• Elevated Total Recordable Injury Rate of 

0.51 (per 200,000 hours). 

 

Major incidents like ammonia syngas compres-

sor fire and catacarb incident occurred caused the 

plant to remain unavailable for more than 40 

days.  

 

Following the 2012 series of process safety up-

sets on the ammonia plant; the site management 

analyzed the situations and identified inadequate 

process safety management systems as the root 

cause. Subsequently it was agreed to align exit-

ing systems and practices with Best in class Pro-

cess safety model (DuPont PSM model) for sus-

tainable business model and to enhance safety, 

reliability and productivity of site. Based on an 

initial gap analysis, a PSM task force was 

106 2019AMMONIA TECHNICAL MANUAL



established comprising of in-house resources 

having sound experience with developing and 

implementing PSM systems in similar facilities 

in the past with a mandate to lead the implemen-

tation of a PSM system across the FFCL site as 

per a road map. 

 

The whole PSM system was implemented at site 

in less than four years and the first 3rd party as-

sessment was carried out by DuPont in May 2015 

which rated FFCL at 3.5 from scale 1 to 5 which 

mean the PSM system is well implemented. The 

2nd assessment was done by DuPont in November 

2017 and rated FFCL site at Excellence level. 

Figure 2, 3 and 4 below depicts the site safety 

stats of FFCL after shifting focus on process 

safety management system.  

 

 
Figure 2. FFCL Total Recordable Injury Rate 

yearly trend 

 

Figure 3. FFCL Safe Million Man-hours trend 

 

Figure 4. FFCL Lost Time Injury Rate Yearly 

trend 

Safety Critical System 
Implementation 

The safety critical system that was initially de-

fined in the PSM 1st element Process Safety In-

formation was devices, equipment or system 

whose failure could result in, allow or contribute 

to the release of or exposure to sufficient quanti-

ties of hazardous substances or their energy (i.e., 

fires, explosions, etc.) that could result in serious 

injuries or irreversible health effects, significant 

property damage or significant environmental 

impact. This includes: 

• Any plant equipment (vessels, pipelines, 

valves etc.) which contains hazardous mate-

rial in sufficient amounts. 

• Systems, instrument and controls, interlocks 

etc. that prevent loss of containment of haz-

ardous material 

• Equipment to respond to or mitigate the ef-

fects of a loss of containment e.g., fire-

fighting equipment, hydrants, hoses, safety 

showers, fire suppression systems, emer-

gency response communication equipment 

etc. 

 

As per Process Safety Information procedure 

guidelines, the whole system was distributed into 
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two basic groups, these being HHP (Higher Haz-

ard Process) and LHO (Lower Hazard Opera-

tion). 

 

1. Higher Hazard Process (HHP) - A HHP 

is any activity (e.g. manufacturing, handling, 

storing or using) relating to substances that, 

when release or ignited, have significant po-

tential for death or irreversible human health 

effects, significant property or environmental 

damage or off-site impacts due to acute tox-

icity, flammability, explosivity, corrosivity, 

thermal instability, latent heat or compres-

sion. 

 

2. Lower Hazard Operation (LHO) – A 

LHO is any activity that exclusively manu-

facturers, handles, stores or uses substances 

without potential for death or irreversible hu-

man death effects, significant property or en-

vironmental damage or off-site impacts due 

to toxicity, mechanical hazards (including 

stored energy), or asphyxiation. 

 

A very conservative and defensive approach was 

used initially during selection of safety critical 

devices. The term safety critical is very mislead-

ing and as safety critical is generally a sub-set of 

HHP area, so initially all HHP area components 

were declared as safety critical in our system. An 

“Include it all” approach was used because no-

body wants to be responsible for overlooking a 

safety critical device. This results in misalloca-

tion and overloading of resources and cheapen-

ing of the term safety critical resulting in loss of 

true sanctity of safety critical system at our site. 

 

To implement the Safety Critical (SC) system in 

its true essence and to improve Safety Critical 

Defeatable system compliance, resource optimi-

zation and Mechanical Integrity/Quality Assur-

ance and Quality Control and Preventive Mainte-

nance plans compliance at site, FFCL decided to 

carry out a detailed revamp of whole SC system. 

The revamp team did the gap analysis of whole 

SC system by consulting and referring   

 

• FFCL Level-II SOP 

• Industrial best practices 

• OSHA & DuPont Guidelines 

Safety Critical Equipment 
Identification 

The team reviewed each category of safety criti-

cal components, equipment and systems and 

identified the major equipment and systems that 

will be Safety Critical. 

Equipment Containing Hazardous 

Substances  

Equipment which are part of the process circuit 

(enclosed by NODES that can be remotely and 

readily isolated) containing hazardous sub-

stances in threshold amounts (as determined in 

OSHA / EPA / NFPA 30 list of regulated chemi-

cals) are included in the list of safety critical sys-

tem. It includes all “Wetted Parts” e-g Vessels, 

Heat Exchangers, Piping System including 

NRVs and Manual Isolation Valves, Control 

Valves, Pumps, Turbines, Glass Level Gauges 

(GLGs) etc. of High Hazard Process (HHP) 

Loop. 

 

Equipment containing hazardous substances is 

the last line of defense with respect to process 

containment and considered as Safety Critical 

due to its wetted part. Isolation of these equip-

ment’s cannot create any safety concern (with re-

spect to the release of or exposure to sufficient 

quantities of hazardous substances that can result 

in serious injuries or irreversible health effects, 

significant property damage or significant envi-

ronmental impact) due to which defeat protocol 

is not required for the isolation and handover of 

these equipment.  

 

Examples include (if handling hazardous sub-

stance in threshold limit) 

• Process and/or pressure vessels 

• Process equipment - For example, heat ex-

changers (tube and shell sides) would be 
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Safety Critical if either the process material 

or heat transfer medium were a hazardous 

substance. 

• Pumps and compressors 

• Piping, including special piping (e.g., high 

temperature, high pressure), transfer hoses. 

• Inline instrumentation i.e. Thermo wells of 

Local and remote indication instrumentation 

installed on Safety Critical piping 

• Local Level gauges 

• Instruments and impulse lines - Transmitters 

and associated small diameter impulse lines 

should be evaluated for incident potential be-

fore designating them as Safety Critical. 

Containment Controls 

Equipment ensuring containment control during 

normal plant operation or after shutdown will be 

placed under the safety critical system list for 

each corresponding unit. This includes for exam-

ple: 

• Relief Devices such as Process Safety 

Valves, Process Safety Devices etc. including 

their piping.  

• Breather valves, conservation vents or pres-

sure vacuum relief valves, emergency vents 

and overflow pots etc. if wetted by hazardous 

substances in threshold amounts. 

• Check valves and excess flow valves of HHP 

loop. 

• Cathodic Protection Systems of HHP  

 

Note: All relief valves and rupture disks are 

treated as safety critical, regardless of the sub-

stance handled, because of the concern for equip-

ment failure / rupture hazards. 

Shutdown Controls 

Equipment, instrument and systems of HHP loop 

acting as the last line of defense with respect to 

safe shutdown of the unit or some portion, failure 

of which could result in catastrophic event (with 

respect to human, property or environment dam-

age) will be considered as Safety Critical. This 

includes: 

• Sensors, logic solvers, final control elements 

and their associated interconnecting hard-

ware that makeup interlock loops that miti-

gate Class A and Class B hazardous events. 

Common industry terms for this collection of 

equipment are the Safety Interlock System or 

Safety Instrumented System (SIS). 

• Inline instrumentation, not part of the SIS, 

which acts as the containment for hazardous 

substances, such as a thermo well or control 

valve and whose mechanical failure could re-

sult in a loss of containment with impact on 

personnel or the environment would be clas-

sified as Safety Critical due to its wetted part. 

Defeat protocol is not required for such in-

strumentation. 

• Sensors, final control elements of HHP cir-

cuit and their associated interlocking hard-

ware that make up interlock loops for the safe 

shutdown of plant / system to mitigate haz-

ardous events. 

• Manual emergency shutdown systems of 

HHP loop. 

• Trip securities of machines e.g., high axial or 

radial vibration trip security of machine hav-

ing hazardous substance as per OSHA / EPA 

/ NFPA 30 guidelines. 

• Mechanical/Electronic over speed trip secu-

rities of all steam and gas turbines up to final 

control elements such as the trip and throttle 

valves. 

Notes:   

• Instrumentation systems provided for basic 

control of the process is known as the Basic 

Process Control System (BPCS) in the indus-

try should also be evaluated for control ele-

ments whose failure could result in a process 

safety incident.  

• Equipment, instrument and system of HHP 

loop will not qualify for safety critical if it is 

just an indication of certain parameter on 
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DCS / in area that will not trigger certain se-

quence of events for safe shutdown of plant 

in case of process upset. Typical example is 

the temperature transmitter installed on am-

monia line and line is Safety Critical. Tem-

perature transmitters will not qualify for 

Safety Critical as per shutdown logic defini-

tion because it is not initiating the shutdown 

sequence. However, for containment refer-

ence thermo-well of temperature transmitter 

will be safety critical. Defeat protocol is not 

required for such instrumentations. 

• Equipment, instrument and system of LHO 

ensuring shutdown control will not be con-

sidered as Safety Critical.  

• Instrument systems that are declared as 

Safety Critical should be tested and main-

tained on a regular basis to ensure safe oper-

ations. 

 

Examples: 

• Typical example of Safety Critical device is 

boiler steam drum low level trip security. 

BFW flow to steam drum is very critical to 

maintain level in steam drum but low level is 

indicated by level transmitter on steam drum 

and actuates the shutdown logic in case of 

low level.  So low level transmitter / switch 

will be safety critical as per definition of shut-

down controls.  

• Another typical example for safety critical 

shutdown control is the high-pressure trip se-

curity of synthesis section at urea plant. Am-

monia to Carbon dioxide (N/C) ratio is very 

critical for plant operation but in case of dis-

turbance in N/C ultimate effect will be in the 

form of synthesis section high pressure so the 

pressure transmitter will be safety critical as 

per definition of shutdown control. Ammonia 

to Carbon dioxide (N/C) ratio will not be 

safety critical.  

Controlled Release Equipment / Systems 

Operating equipment or systems associated with 

the controlled release of hazardous substances 

are Safety Critical. These include for example: 

• Liquid separators from relief devices (PSVs, 

Rupture disks) of HHP loop 

• Flare and flare header systems including the 

components essential to their safe operation 

• Scrubbing systems for hazardous substance 

release control etc. 

• Surge and overflow tanks associated with 

Hazardous substances. 

Safety Monitoring and Emergency 

Communication Systems 

Plants will consider safety systems associated 

with the detection of our people’s response to re-

lease of hazardous substances as Safety Critical. 

These include for example 

• Early gas and smoke detection systems in 

case of releases of hazardous substances e.g. 

ammonia analyzers in plant area, Chlorine di-

oxide analyzer. 

• Pipe leak detection system associated with 

hazardous substances service. 

• Emergency alarm systems e.g. area fire 

alarm, audible alarm system for emergency  

• Emergency radio system for on-site and off-

site communication 

• Low O2 detectors for personnel protection 

etc. 

• Fire and Gas Detection System 

 

Notes:  

• The functionality of these systems should not 

depend on any large control system such as a 

Distributed Control System (DCS). They 

should be simple, stand-alone systems to 

minimize the scope of the Safety Critical sys-

tems. The alarm signal could be input to the 

DCS for information and logging purposes, 

but this function for the DCS would not be 

Safety Critical. 

• Systems should be considered for designation 

as Safety Critical if they are the primary 

means of communication to mitigate the im-

pact of a release of a hazardous substance. 

• One communication system shall be declared 

as safety critical such as radios or PA (public 
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address) system and ensure the applicability 

of all safety critical protocols on it. 

• Defeat protocol is not required for radios. In 

case of un-availability or malfunctioning of 

any of radio it will be replaced immediately 

with spare one.  

Active Mitigation Systems 

Systems that need activation to reduce the poten-

tial of or minimize hazardous releases and pro-

cess-related fires and explosions are Safety Crit-

ical. These include for example: 

 

• Fire protection systems directly associated 

with Safety Critical Process areas, including 

sprinklers, deluge systems, fire water supply, 

storage, piping distribution systems, Fire hy-

drants and fire monitors. 

• Safety Shower and eye washer system and its 

associated network. 

• Breathing air systems e-g Self Contained Air 

Breathing Apparatus, CCR Breathing Air 

Systems. 

• Fire extinguisher, foam trolleys 

• Fire trucks 

• Explosion suppression systems and fire door

  

• Area ventilation systems to dilute hazardous 

substances,  

• System to provide positive pressure to ex-

clude hazardous substances from an area or 

for electrical classification purpose 

• Safety Programmable Electronic Controller 

(PEC) system. 

 

Note: Defeat protocol is not required for fire ex-

tinguisher, foam trolleys and SCABA. In case of 

un-availability of any of this equipment it will be 

replaced immediately with spare one. In case of 

unavailability of spare, notice to be placed refer-

ring the nearest possible location. 

Passive Prevention and Mitigation Systems 

Area will consider systems that do not need acti-

vation but can reduce the potential of or minimize 

hazardous releases and process-related fires and 

explosions are Safety Critical.  Examples are: 

 

• Secondary containment systems e.g. dykes 

and drainage systems, sumps, process sewers 

or collection systems and jacketed piping 

systems intended to contain hazardous sub-

stances in case of release. 

• Fire walls 

Service and Utility Systems 

Service and utility systems that help for the safe 

shutdown of unit during operational upset are 

Safety Critical. These include for example: 

 

• Backup power supply system providing 

emergency electrical power to SC equipment 

in case of power failure to enable or maintain 

process safety in the event of loss of normal 

power. 

• UPS for powered Safety Critical Controls 

• Diesel generators. 

 

Note:  Normal intended of service and utility 

system (as described above) is to provide fail-

safe conditions to the processes in case service or 

utility loss occur and hence, may not be desig-

nated as Safety Critical. The examples below are 

provided for guidance in cases where the service 

or utility failure does not result in a fail-safe con-

dition. 

 

• Nitrogen supply systems providing inert 

blanketing for process safety purposes – In 

cases where a high pressure N2 tank or liquid 

N2 is used as backup in the event of failure of 

pipeline N2 supply, the N2 tanks (high pres-

sure or liquid) and their associated piping to 

the process and controls would be Safety 

Critical, but the normal N2 supply pipeline 

would not be Safety Critical.  

• Instrument air supply – The above example 

for nitrogen would apply in a similar manner 

to instrument air supplies and any emergency 

or backup air supply systems for Safety 
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Critical equipment where air is needed for the 

equipment to continue to operate safely. 

    

Note:  Most Safety Critical controls do not need 

power to perform their safety function. 

Safety Critical Defeat Protocol 
Guidelines 

The aforementioned-eight categories are summa-

rized in table below and requirement of defeat 

protocol is also mentioned. Defeat protocol con-

tains a detail set of actions required for defeating 

or bypassing any safety critical security.  

 

S

# 

Category 

Name 

Equipment 

Name 

Description / 

Justification 

Defeat 

Proto-

col Re-

quired? 

01 

Equipment 

Containing 

Hazardous 

Substances 

Equipment 

(Vessels, heat 

Exchangers, 

Stand-by Fil-

ters, Columns, 

Reactors etc.) 

Wetted Parts 

of HHP Loop 
No 

Machines 

(Pumps, Com-

pressors, Tur-

bines) 

Wetted Parts 

of HHP Loop 
No 

Piping System 

(Pipe lines, 

NRVs etc.) 

Wetted Parts 

of HHP Loop 
No 

GLGs (Glass 

Level Gauge) 

Wetted Parts 

of HHP Loop 
No 

Inline Instru-

mentation (e-g 

Thermo-well, 

Flow Transmit-

ters) 

Wetted Parts 

of HHP Loop 
No 

Standby Equip-

ment (e-g Fil-

ters, Pumps 

etc.) 

Wetted Parts 

of HHP Loop 
No 

02 

Contain-

ment Con-

trol 

PSVs 

All PSVs of 

Plant irrespec-

tive of service 

Yes 

PSDs 

All PSDs of 

Plant irrespec-

tive of service 

Yes 

Cathodic Pro-

tection System 

Cathodic pro-

tection of all 

hazardous 

chemical con-

taining under-

ground Piping 

No 

Vent Systems 
All conserva-

tion and 
No 

emergency 

vents and re-

lated piping 

that contains 

or 

can potentially 

contain haz-

ardous sub-

stances like 

NH3, H2, 

CH4 etc. 

03 
Shutdown 

Controls 

Emergency 

stop switches 

Shutdown 

switches in-

stalled at Aux-

iliary / Local 

panel for the 

safe shutdown 

of Plant / pro-

cess identified 

as SC 

No 

Sensors, Final 

Control Ele-

ment 

Sensor to Fi-

nal Control el-

ement of HHP 

loop actuating 

the shutdown 

interlock / 

logic for safe 

shutdown of 

process 

Temperature, 

Vibration trip-

ping Probes of 

Compressor, 

Turbines actu-

ating the safe 

shutdown of 

machine 

Yes 

  
Over speed 

Trip 

Mechani-

cal/Electronic 

OST's for all 

Steam and 

Gas Turbines 

up to Final 

control ele-

ments e.g. 

T&T etc.) 

Yes 

04 

Controlled 

Release 

System / 

Equipment 

Liquid Separa-

tors, Scrubbers 

Equipment in-

stalled at the 

vent of HHP 

Loop for con-

trolling / miti-

gating the ef-

fect in case of 

release 

No 

Flare system 

Equipment in-

stalled at the 

vent of HHP 

Loop for con-

trolling / miti-

gating the ef-

fect in case of 

release 

No 
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05 

Safety 

Monitor-

ing and 

Emer-

gency 

Communi-

cation Sys-

tem 

Emergency si-

ren 

Emergency 

Hooter Sys-

tem for com-

munication of 

level-I / II 

Yes 

Radios 

Walkie Talkie 

Base Station 

for communi-

cation i-e b/w 

FCC & MCC 

No 

F&G System 

Fire and Gas 

Detection Sys-

tem in process 

areas 

Yes 

06 

Active 

Mitigation 

System 

Fire Water 

System 

Fire water pip-

ing, Fire water 

Pumps, Fire 

hydrants, Fire 

monitors etc. 

Yes 

Fire Deluge 

System 

Fire Deluge 

Systems avail-

able on Lube 

oil circuits of 

compressor 

etc. 

Yes 

06 

Active 

Mitigation 

System 

Safety Shower 

& Eye Washer 

Safety shower 

and eyewash 

fountains lo-

cated in the 

area including 

related piping 

and pumps. 

Yes 

B.A Systems 

Breathing air 

cylinders and 

B.A System in 

control room 

building, 

MCC building 

Yes 

SCABA, Scott 

Air Packs 

SCABAs, 

Scott Air 

Pack, Full / 

Half Face 

Mask. 

No 

  Wind Socks 

Wind Sock in 

Ares at differ-

ent locations 

No 

  

Fire Extin-

guisher / Foam 

Trolleys 

Fire Extin-

guisher of 

CO2, DCP 

types and 

Trolleys of 

CO2, DCP 

and Foam 

Types 

No 

  Fire Trucks 

Fire Truck 

available with 

ERT Team 

Yes 

  
Explosion 

Doors 

Explosion 

Doors availa-

ble at plant e-

g at ammonia 

furnace 

No 

07 

Passive 

Mitigation 

System 

Dykes 

Dykes areas 

under the ves-

sel containing 

hazardous 

chemicals 

(HHP loop 

vessels) 

No 

08 

Service 

and Utility 

System 

UPS System 

Backup power 

supply system 

providing 

emergency 

electrical 

power to SC 

Equipment in 

case of power 

failure 

No 

Diesel Genera-

tor 

Backup power 

supply system 

providing 

emergency 

electrical 

power to SC 

Equipment in 

case of power 

failure 

Yes 

Benefits 

Clear ownership of the system defined in new 

guidelines to improve the stewardship and SC 

system. The rationalization of SC system as per 

above criteria optimize the overall number of 

safety critical equipment at all units by 34%. The 

numbers are even more promising with reference 

to safety critical defeat-able devices. The Me-

chanical Integrity, Quality Assurance and Qual-

ity Control and Preventive Maintenance of over-

all equipment of site also improved resulting in 

optimization of resource utilization. Dedicated 

teams of each unit are established for implemen-

tation of system as per revised guidelines. De-

tailed training sessions are conducted of nomi-

nated individuals by core team to ensure proper 

system understanding and implementation with 

same understanding at whole site. 

Conclusion 

Implementation of PSM system at FFCL has 

clearly demonstrated an uplifting of the process 

safety standards and morale of employees with a 

reduced number of injuries and serious process 
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safety incidents, improvement in reliability and 

productivity of plant as shared above in stats. 

 

The term “Safety Critical” is very misleading and 

there is not a consensus on the formal definition 

in the process industry, a general theory can be 

gathered from the review of various defini-

tions.  Identifying these safety critical compo-

nents can be an intimidating task considering 

OSHA’s lack of concrete guidance on the matter. 

So other tools and references can also be applied. 

 

Layers of Protection Analysis (LOPA) is an effi-

cient tool for estimating frequency, probability, 

and severity of an incident scenario. The LOPA 

technique also lists the safeguards necessary to 

reduce the risk of catastrophic events, so using it 

as guidance can also help in identifying safety 

critical equipment and FFCL aims to use this 

technique results as baseline in future revision 

cycle of SC system.  

 

Since a process is always evolving, the Safety 

Critical Components Manual should be ever-

green document.  It should be updated and re-

viewed as necessary to ensure that the infor-

mation is correct and up-to-date. 
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