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Abstract: 
Angus Keddie of Process Safety Matters in the UK describes an innovative and referenced approach which ef-
fectively addresses the common problem of HAZOP overrun, which can be experienced when using a traditional 
methodology. 

 

We’ve all been there… 
 
You schedule a HAZOP as an integral part of your 
plant expansion program. You estimate the dura-
tion;  
 

 
 
identify and invite the team;  
 

 
 
write the Terms of Reference;  
 

 
 
sort out the venue.  
 
The HAZOP starts, continues then is no where near 
completion as the end of the schedule approaches. 
Your boss reluctantly agrees to a short extension, 
only to find you returning to ask for a second 
(third?) one.  
 
Painful. 
 
This is the situation that Shell found themselves in 
ahead of a periodic HAZOP on one of their Oil and 
Gas Production and Processing facilities (Curlew 
FPSO) at the end of 2014 in the UK.  
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A situation which was made worse by the rapidly 
declining oil price at the time. What to do? They de-
cided to task their HAZOP team, which I was due to 
lead, with developing an approach which would 
which would significantly reduce the cost/schedule 
compared to conventional HAZOP whilst retaining its 
essential impact. I led this exercise, which created 
something which became known as Core Driven 
HAZOP ©. 
 
For this initial HAZOP, there were 6 key elements:  
 

• Minimal Core Team  
o Combining Roles (Chair/IPE (Inde-

pendent Process Engineer), Pro-
cess/Scribe) 

o Experts Scheduled 
o Peripheral support remote and ac-

cessible 
o Use of holding (transitory) ques-

tions 
• Upfront ‘Risks Brainstorm’ to determine 

core scope 
• Asset cost covered by RBI (Risk Based In-

tervention) 
• Focus on S3EMD (Safety/Safety/Safety/En-

vironment/Major Deferment) 
• De-node based on Identifying and Accept-

ing Principal Risks 
• Maximise use of Video Conferencing 

And it worked. The 161 P&ID HAZOP was completed 
within the original schedule and under its planned 
£1m ($1.2m) budget. 
 

 
Typical P&ID 
 
Over the next few years, the oil prices remained 
low, the pressure on operators to reduce costs while 
maintaining appropriate safety continued. Many of 
them were keen to apply and even improve on the 
savings offered by techniques such as Core Driven 
HAZOP ©. By this time, I had already been leading 
HAZOPs of various shapes and sizes for several 
years and felt able to apply some of that learning to 
the challenge.  
 
Another strand which could be exploited was the 
HAZOP Terms of Reference (ToR) document, which 
is traditionally written and distributed before the 
start of the workshop.  
 
Traditionally, ToR is often generated as an after-
thought (cut and pasting from previous), rather 
than as a key project document which could be used 
to both manage stakeholder’s expectation and fur-
ther improve cost and schedule parameters. 
 
Core Driven HAZOP © was expanded to include 
ToRs based on the following tenets: 
 

• HAZOP Definitions e.g.:  
o Consequences which must be ad-

dressed (Fatality; Site S/D etc);  
o Consensus (Sufficiently weighted 

quorum of team with option of ap-
plying Minority Opinion column) 

• Limit Guidewords (Parameters) [Flow 
(No/Less, More, Misdirected), Pressure 
(Less, More), Temperature (Less, More), 
Level (No/Less, More), Abnormal Opera-
tions, Maintenance, Utility Failure, Other. 

• Don’t revisit causes identified by previous 
Guidewords (Parameters) 

• Using spreadsheet to park issues raised 
which are not deemed core (‘return to later 
if time allows’) 
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• Noding and associated schedule to be 
jointly prepared and agreed between 
stakeholders to drive ownership and en-
gagement 

• Pre-work: Agree and provisionally mark up 
nodes to incorporate into ToR; Prepare 
pre-amble for each node (Design Intent / 
Configuration, Design Parameters, Operat-
ing Parameters, Default Mode, Alternate 
Modes, Notes) 

• Incorporate key tenets into Intro Pres, 
which will be agreed at pre-meeting with 
key HAZOP stakeholders 

Furthermore, Over the years I had generally found 
that a relaxed team is a productive team.  
 

 
 
Knowing that the time of maximum unease is often 
at the start of the workshop, as HAZOP chair, I try 
to apply the following (to further enhance Core 
Driven HAZOP ©): 
 

• Introduce myself to team members 
• Get everyone to introduce themselves 

round the table, including how they hope 
to contribute to the HAZOP 

• Present Intro Presentation, encouraging 
comments, clarifications and limited 
amendments.  

• Directly engage all team members in the 
first 30 mins 

• If team is flagging, call a break 
• It two team members become adversarial, 

take a time out 
• When a new participant joins, introduce 

them as soon as you can and get all the 
current members who don’t know them to 
introduce themselves 

• However, you need to be willing to 
threaten to stop the meeting (and be pre-
pared to do so) on the rare occasions when 
things reach a crisis point. 

OK, so that all sounds fine, I hear you sigh, but does 
it actually do what I need it to? 
 
Metrics from projects where Core Driven HAZOP 
© has been applied can achieve ~30% cost/sched-
ule reductions when compared to similar ones run 
on traditional lines. This equates to a saving ratio of 
~$200k per 100 P&IDs for a UK based HAZOP.  
 

 
Urea P&ID 
 
Many Operators and Designers have already applied 
Customised Core Driven HAZOP © to their pro-
jects including ARAMCO, SABIC, Total, Linde, 
INEOS, Johnson Matthey, KPO, Sonatrach, Taqa, 
Tullow Oil, British Sugar, Mondi, Innovia, Fluor, 
Genesis Oil and Gas and Wood. 
 

 
ARAMCO Jazan Refinery, KSA 
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SABIC ASU 9, KSA 
 

 
Total Tilenga, Uganda 
 

 
Linde Singapore Gasifier Project 
 

 
INEOS New Energy Project, Scotland 
 
  
 


