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Quality Assurance Statement

IIAR has met the standards and requirements of the Registered Continuing 
Education Program. Credit earned on completion of this certificate program will be 
reported to RCEP at RCEP.net, and a certificate of completion will be issued. 
Certificates are not to be deemed or construed to be an approval or endorsement 
by RCEP.

To qualify for a Certificate of Completion, learners must:
1.) Be in attendance for the duration of the activity.
2.) Send your PDH Recording Form to IIAR or fill it out on the IIAR Annual 

Conference app.

Learning Objectives

After attending this activity, participants will be able to…

• Determine what circumstances a remote PHA is effective. What are the 
pros and cons of a remote PHA?

• Identify some of the software available for remote communications.

• Prepare and plan for a remote PHA session.
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Key Topics

• Importance of a Quality PHA

• PHA History and Regulatory Requirements

• Evolution of Telecollaboration

• Large Capital Project Implementation Changes

• Sensible Remote PHA Applications

• Planning Tips

• Preparation Tips

• Summary

• Questions

Why is a Quality Process Hazard
Analysis Important?
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Tragedies to Avoid

• December 2, 1984

• Bhopal, India disaster

• 3,928 fatalities

• 100,000 estimated permanent injuries

• AIChE initiates CCPS in 1985

• Process safety effectively changes 

the way business is conducted

Common PHA Techniques

• Checklist Analysis

• What-If Analysis

• What-If / Checklist Analysis

• Hazard and Operability Study (HAZOP)

• Failure Modes and Effects Analysis (FMEA)

• Fault Tree Analysis (FTA)

• Event Tree Analysis (ETA)

• Cause-Consequence Analysis (CCA)



2019 IIAR Natural Refrigeration Conference 
& Expo

March 3 – 6, 2019
Phoenix, Arizona

Presented by: Stephanie Smith, PE
Risk Management Professionals 5

HAZOP

• Hazard and Operability

• Commonly combined with other methodology

• What-If / Checklist

• LOPA

• “Middle ground” technique

• Time/resources

• Depth/detail

LOPA

• Layers of Protection Analysis

• Relatively new technique (early 2000s)

• Commonly combined with HAZOP

• Evaluates safety features/safeguards

• Simplifies Quantitative Risk Analysis (QRA)

• Becoming more popular for higher consequence/risk events
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Developmental Milestones

• 2001 - CCPS 
LOPA 
Guidebook [4]

• 2013 - CCPS 
LOPA EC & 
CM 
Guidebook [9]

• 2015 - CCPS 
LOPA IE & 
IPL Guidebook 
[10]

• 2017 -
CalOSHA 
PSM - 8 CCR 
5189.1 [11]

2000s

• 1990 - APR RP 
750 [8]

• 1992 - PSM -
29 CFR 
1910.119 [5]

• 1996 - RMP -
40 CFR Part 
68 [6]

1990s

• 1985 -
Sizewell B 
Diversity 
Study

• 1982 - CCPS 
Guidelines for 
Hazard 
Evaluation 
Procedures [3]

• 1987 - CCPS 
Technical 
Management 
Guidelines [2]

1980s

• 1975 - WASH-
1400 [7]

1970s

• ICI - Kletz & 
Knowlton 
HAZOP 
Formulation

1960s

Evolving Technical Platforms and
Collaboration Techniques
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Evolving Technical Environment

• In-house servers and remote capabilities more commonly used

• Advanced tools provide real-time access to data

• Team members are generally comfortable with engineering drawings and 

technology

Software Highlights

Go To Meeting

• Presenter screen sharing

• Multiple camera 
accessibility

• 50 Participants

• Ranked 2 on 
G2crowd.com

• https://www.gotomeetin
g.com

Skype for Business

• Presenter screen sharing

• Multiple camera 
accessibility

• 250 Participants

• Ranked 3 on 
G2crowd.com

• https://www.skype.com/
en/business
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Software Highlights

WebEx

• Presenter screen sharing

• Multiple camera 
accessibility

• 250 Participants

• Ranked 4 on 
G2crowd.com

• https://www.webex.com

Zoom

• Presenter screen sharing

• Multiple camera 
accessibility

• 100 Participants

• Ranked 1 on 
G2crowd.com

• https://zoom.us

Changes in Large Capital
Project Implementation
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Changes in Capital Project Implementation

• Multi-disciplinary teams

• More stakeholder participation

• Financial pressures to accelerate project schedule

• Use of package vendors to accelerate project schedule and 

compartmentalize design work

• Increased spreading of financial project risk over many companies

• Financial pressures to avoid re-work and start-up challenges

Changes Affecting HAZOP Dynamics

Number of 
Stakeholders

Geographical 
Separation

Time = 
Money

Vendor 
Packages
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Sensible Applications for
Remote PHA

Remote PHA (Large Projects) 

• Involvement of large groups of individuals

• Assembling individuals in the same room is cost-prohibitive

• Logistics of getting the right people in the room compromise the 

usefulness of the PHA

• Additional resources that can’t be present are needed (e.g., subject 

matter experts)

• Casual observers can “listen in”
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Remote PHA (Small Projects) 

• Short PHAs

• Travel time/costs are significant

• Scheduling may be difficult

• Management of Change (MOC) Exercises

• Typically short effort and short turnaround

• Travel time/costs are significant

Example Sensible Applications
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Planning Tips for the Remote PHA

Planning and Preparation Timeline

Week 7

• Team 
Invitation & 
Schedule*

• Define 
Objectives 
and Scope*

Week 6

• Conduct 
Final Des. 
Review*

Week 5

• P&ID 
Walkdown / 
Field 
Verification*

Week 4

• Arrange 
PHA Venue*

Week 3

• Determine 
PHA Tools

• Arrange for 
PHA 
Meeting 
Equipment*

Week 2

• Begin 
Preparing 
PHA 
Elements

• Resolve 
Final Des. 
Review 
Items (if 
applicable)*

• Final P&ID / 
PFD / C&E 
Revisions*

• Define 
Sections 
(Nodes)

Week 1

• Pre-load 
Risk 
Ranking 
Matrix, 
Design 
Intentions & 
Consequence 
Categories, 
Deviation 
Matrix & 
Template

• Populate 
Causes

• Training & 
Reference 
Materials

• P&ID / PFD 
Copies*

PHA 
Study
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Planning Tips

• Process Engineer support for interactive P&ID display

• Multiple screens / split screen or projection

• Ease of use

• View P&IDs and PHA worksheets together

• P&ID grid format 

• P&ID augmentation

• Comments are immediate

• Comments are viewed by the entire team together

• Electronic transmission may be easier and clearer to a drafter

Planning Tips

• Quality Scribe Support

• Familiarity with PHA methodologies used and techniques

• Familiarity with reading engineering drawings / noding

• Familiarity with the telecollaboration software

• Robust understanding of the 

communications environment

• Scribe Support Cost-Balance

With 
Scribe

Without 
Scribe
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Planning Tips

• Remote Location “Deputy”

• Someone to control other rooms in the study

• Can function as the mediator for the study and keeping schedule / 

decorum

• Minimize Language Barriers

• Remote PHAs increase communication challenges

• May be hard to hear someone farther from the phone / microphone

Preparation Tips for the Remote PHA
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Preparation Tips

• Appropriate equipment should be used

• Adequate Computers/Displays

• Cameras

• Pre-arrange communications access and IT support

• Testing

Preparation Tips

• Verify room and location

• Are they accessible to those who need to be there?

• Additional time needed for a large site or hard-to-find location?

• Check power and communications connections for all computer 

equipment

• Verify sufficient communications bandwidth

• Verify that equipment is contemporary
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Preparation Tips (Technical Preparation)

• Pre-define and communicate causes

• Completeness

• Future use

• Quickly locating equipment on P&ID during session → consider the 

flow path

• Grouping causes

• Pre-define and communicate questions

Summary
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Remote PHAs

• Requires extra planning and preparation

• Remote PHAs can:

• accelerate the progress of efforts such as capital projects, 

• aid in project control, 

• enhance teamwork, and 

• result in tangible savings to the Owner/Operator.

Remote PHAs

• Technological advances will continue to facilitate telecollaboration

• Embrace remote PHAs when its beneficial

• Encourage the use in appropriate circumstances

• Process safety professionals must continue to adapt and embrace new 

ways of working together
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Questions?
Stephanie Smith, PE

Stephanie.Smith@RMPCorp.com 


