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Integration of Process Safety and 
EnMS webinar Agenda 

• Introduction of PSMS Framework According 
to  CCPS AICHE 

• Introduction to ISO-50001 EnMS Framework  

• Common Elements of PSMS and EnMS

• Overview of IMS Integrated Management 
System 

• Integrating Management Systems and Metrics 
to Improve Process Safety Performance.



CCPS risk based 
process safety 
management 
system 20 
elements /                
4 Pillars 



OSHA PSMS 14 Elements  



EI Process Safety Management 
Framework 



Integrated PSM and Climate Change 
Model 



Development of an Integrated Process Safety Management 
and Climate Change Model for the Oil and Gas Industry



Anatomy 
of a loss 
Event

Integrated Management System 
IMS :SHEQSE

PSSR 



7.9

ALARP (As Low As 
Reasonably Practicable):

UNACCEPTABLE REGION

Tolerable only if risk reduction is
impractical or its cost is grossly

disproportionate to the 
improvement gained

Tolerable if cost of reduction would
exceed the improvement gained

THE ALARP REGION
(Risk is undertaken only if a 
benefit is desired)

BROADLY
ACCEPTABLE
REGION

(No need for detailed 
working to demonstrate 
risk is  ALARP)

Necessary to maintain 
assurance that risk stays at this 
level

As Low As Reasonably Practicable

Negligible risk

Risk 

=Residual risk: Remaining after risk treatment



Incident Causation According to       
PSM Element

• Source :Process Safety Progress Vol.26 No. 4 



Universal Concept for Controlling Risk

Hazard Identification 
and Risk Analysis 
(HIRA)

Of the Risks 

Incident reporting and 
investigation practices 
to identify and correct
weak barriers.



HLS of



HLS of ISO-45001 :2018 



Key Aspects of the Risk Management 
Process ISO-31000 



ISO 31000:2018 Principles 
,Framework and Process 
of Risk Assessment 

Leadership and commitment :
Issuing a statement or policy that 
establishes a risk management 
approach, plan or course of 
action;

Ensure that risks are adequately 
considered when setting the 

organization’s objectives;

Risk is managed in every part of the 
organization’s structure

IMS : SHEQS

Understanding the 
organization and its 

(internal ,External ) context 
(issues ) 

SWOT /PESTELE  Analysis's

Modifying the applicable 
decision-making processes 
where necessary;

Selection of risk treatment 
options 

Significance of tolerable risk 

RPI=KPI



Relationship between Energy 
Performance and EnMS



MERITT 
• MERITT (Maximizing EHS Returns by Integrating 

Tools and Talents) for enhancing process 
development through more effective integration 
of environmental, Energy , health, and safety 
evaluations. MERITT has been based on the 
benchmarked best practices of industry leaders 
in this field and draws upon critical components 
of pollution prevention, inherent safety, green 
chemistry, and related paradigms through 
selective adoption and adaptation of their 
existing tools, skills, and knowledge resources



MERITT (Maximizing EHS Returns by 
Integrating Tools and Talents)

• Experienced process/project professionals 
feel that there is commonly a 15–35% life-
cycle cost reduction available when EHS 
issues are addressed in a concurrent and 
timely manner. Improvements of 50% or 
more in project costs have been attained in 
some cases.



The Need for Integration
• Increasing and overlapping regulatory demands
—Documentary and record-keeping requirements
—Formal and demonstrable programs
—Improved performance (particularly in areas such 
as emissions standards)
• Pressure to reduce cost of operation and at the 
same time improve performance
—To maintain and improve competitive position
—To avoid costs of poor performance
• Pressure to continuously improve ESH 
performance and Well-designed management 
systems 



Cost Reduction with EnMs



Integration of EnMS with Other MS  



The Overlapping EEHS Paradigms.

IS : Inherent Safety
GC: Green Chemistry
GT: Green Technology
P2: Pollution Prevention
DfE: Design for the Environment

integrating the concepts endorsed by P2, DfE, IS, GC, and GT within a 
programmatic effort that links information, decision making, and 
validated results throughout the development process.



Paradigm comparison matrix.

IS : Inherent Safety GC: Green Chemistry GT: Green Technology P2: Pollution 
Prevention DfE: Design for the Environment



Life Cycle Stages 



Areas of energy focus at different 
stages of a project



Representative EEHS Opportunities 



MERITT Framework 
Concurrency—Thinking about 
environmental, health, Energy and 
safety concerns concurrently while 
identifying issues, setting priorities,
and defining and actualizing 
opportunities is the cornerstone of
the approach.



Value Creation Opportunities Matrix 



Alignment of 
EEHS 
Disciplines to 
project stage 



Inherent 
SHEE Tool 
Framework 



Frist Cut 
Screening 
Ideas 
Examples 



Frist Cut 
Screening 
Ideas 
Examples 



Development Bias 
Comparison 
between General 
process and 
MERITT 



Power Steam Generating Unit 



Boiler Explosion –Noodle Making factory  

https://english.jagran.com/india/bihar-explosion-muzaffarpur-noodle-making-factory-
blast-death-toll-casualties-live-news-updates-10036917

https://english.jagran.com/india/bihar-explosion-muzaffarpur-noodle-making-factory-blast-death-toll-casualties-live-news-updates-10036917
https://english.jagran.com/india/bihar-explosion-muzaffarpur-noodle-making-factory-blast-death-toll-casualties-live-news-updates-10036917


Boiler Explosions Accidents 



Explosion Pentagon 

Explosion A sudden, rapid release of energy that 
produces potentially damaging pressures-Blast 



Boiler Process Safety Codes and 
Standards 

• ILO Ordinance on Safety of Boilers and Pressure 
Vessels

• NFPA -85  :Boiler and Combustion Systems 
Hazards Code

• NFPA-69 : Standard on Explosion Prevention 
Systems

• ASME(B&PVC) : Boiler and Pressure Vessel Code

• API RP 538 : Industrial Fired Boilers for General 
Refinery and Petrochemical Service



وزارة العمل–دليل إجراءات تفتيش العمل 



CSB Investigation  Report 

Cause :

The CSB determined that 
the cause of the explosion 
was deficiencies in Loy-
Lange’s operations, 
policies, and process safety 
practices that failed to 
prevent or mitigate chronic 
corrosion in its Semi-
Closed Receiver and 
Kickham Boiler and 
Engineering’s performance 
of an inadequate repair to 
the SCR in 2012 that left 
damaged material in place



CSB –Causal Analysis 



Process Safety Beacon-Boiler Safety  



NFPA-69 –Ventilation Calculation –Purging 
Methods 



Metering Control Systems with O2 
Trim-NFPA Requirement 

Excess air is required to ensure complete mixing and 
optimum heat-release characteristics, however, it contributes 
to significant heat loss. Excess air is also essential from a 
safety standpoint.
Without it, the amount of O2 at the burner might drop 
below the theoretical stoichiometric level during load 
changes, possibly leading to a boiler explosion. By keeping 
excess air at the minimum level required for stable firing, 
effluent heat losses may be minimized.
For boilers that are now currently operating at high excess-air 
levels, the potential efficiency gain by reducing excess air is 
significant. The idea behind low-excess-air combustion control 
is to maximize boiler efficiency by operating at the theoretical 
point where both combustible



Combustion Process Hazards 
Protection

Accumulation of Combustibles  :(Loss of Flame 
or Substoichiometric Combustion)

Potential hazardous events include:

a. Afterburning in the furnace which may result 
in the overheating and failure of tubes and/or 
tube supports systems;

b. An explosion which may result in the partial 
or total destruction of the boiler, and which may 
be hazardous to personnel in the operating area



Process Hazards  Considerations
At startup conditions, the accumulation of 
combustibles within the boiler should not be 
permitted to exceed 25% of the lower 
explosion limit (LEL) before corrective action is 
initiated.

The LEL may be calculated at laboratory 
conditions using Le Chatelier's formula and LEL 
data for pure components as listed in NFPA 
325, Guide to Fire Hazard Properties of 
Flammable Liquids, Gases, and Volatile Solids



Boiler Explosion Purging Requirement  

Maximum Continuous Rate



النتائج والتوصيات 
إدارةظامنمعالمباشروالارتباطالحاليالاطارمنالطاقةإدارةنظاماطارتوسيع•

مةوالسلاالجودةإدارة)المتكاملةالإدارةنظامضمنشملهليتمالبيئة
(والطاقةوالبيئةالشاملة

Boiler)الحارقاإدارةنظامتجهيزاتتلبية• Burner Management)للبويلرات
وخصوصا(NFPA-68/69/85)الحرائقمنللوقايةالامريكيةالوكالةلمتطلبات

Purging)بمتطلباتيتعلقفيما –Ventilation)ومتطلبات(Excess Air)

حصالفوأسسالبويلراتبسلامةتتعلقوطنيةوأنظمةتعليماتتوفير•
العلاقةذاتوالتفتيش
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