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Embedding the Lessons of Hard Knocks

Trying Not to Repeat Our Mistakes Time and Time Again

Dr Ken Patterson & Gillian Wigham
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Dr Ken Patterson

Originally an Industrial Chemist, Ken joined HSE in 1986 as a specialist inspector, dealing with process safety.
He worked both in the field and spent periods in HSE HQ, in Major Hazards and Operational Research. He
moved to Hickson & Welch in 1994, after the company’s major accident, as their Health and Safety manager.
He retired in 2015 after 10 years with Synthomer firstly as their European and then as the Global SHE manager.

Ken was a member of the working group which wrote IChemE’s “Fundamentals of Process Safety course,
which he has taught many times since. He chaired the working group which produced the third edition on CIA’s
Occupied Buildings guidance and was a member of the UK’s Chemical Weapons Convention Advisory
Committee. In 2011 he was awarded the Franklin Medal by IChemE for his work in process safety.

Gillian Wigham

Also an Industrial Chemist, Gillian has over 30 years experience in the chemical industry having worked as a
Research Chemist, Plant Support Chemist, Development Chemist, Occupational Health Manager, SHE auditor,
Training Manager and Quality Manager.

Gillian joined Synthomer in 2005 from Hickson & Welch initially to support the European SHE Manager,
specifically with Occupational Health and SHE procedures. Gillian now works for the corporate team, across
the Group’s global sites, as Group SHE auditor and Occupational Health advisor.
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m A leading global supplier of water-based and
differentiated polymers with 2020 revenues of
£1.65bn; Headquartered in London (UK)

® An international footprint across 18 countries,
with 37 manufacturing sites and 4 Innovation
Centres located in Europe, North America and

Asia (1-#\ —
m A strong track record of organic growth and & B %@*‘T,i, ? 3
M&A S - i

B ca. 4750 employees around the world

m Listed on London Stock Exchange since 1971;
Market Capitalisation ~£2bn
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What do we know?

« The duty of old people is not to tell young people what to do
- when did that ever work?

« Old people should tell young people what we have got wrong, so young people
at least have the chance to make their own mistakes.

« We do, collectively, know a lot about how to do things safely, much of it
learned from our (and other’s) mistakes.

e The history of engineering, at least since the birth of the railways, is a
history of learning from what worked, or - possibly more often - from what
went horribly wrong!

Hazards31 3 |ChemE
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We all make mistakes (and have always done so)

=Y

investigation, coupled with a strong “rule book” and constant learning from their mistakes.

» Both provide astonishingly safe modes of travel.

« However, both are very “self-similar”, they do the same thing time and again, with a relatively
small set of material (aircraft types, locomotive types, airports, fixed track layout, etc).

Hazards31 3 IChemE&H
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What does that mean in the Process Industries?

e The process industries are always innovating with little control on what type of
process is allowed:

« Reactors get bigger, storages get bigger, new processes are introduced ...

« T2 industries accident: they used an “Innovative” temperature control system -
boiling off the cooling water and replenishing it from time to time ....

e We also change what we have: we try to improve, streamline, remove manual
operation - and we change the people doing it.

« We have developed Process Safety Management Systems (PSMS) to control
these changes but they depend on fallible people making the right decisions,

« How do we help our staff learn the things we think we know, and how do
we keep that knowledge fresh as they take their decisions?

Hazards31 3 |ChemE
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Why do we repeat accidents - memories

« Human memory isn’t consistent — “Chinese whispers”
« Hard to remember accidents in a neutral, unbiased way

e Feel the emotion to make the memory, but remember the facts
e False details can reproduce

« How different people focus their attention on an event will affect what
they remember

e Three aspects of memory that can fail
« Encoding - how we get information into the brain
o Storage - how we retain information over time
o Retrieval - how we get information out of the brain

Hazards31 ¥ IChemE#E:
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Our best defence against repeat accidents?

“A systematic framework for managing the integrity of hazardous processes”
- our PROCESS SAFETY management system

« Analyse the hazards - inherent, transient and potential - in every process and plant
« Think about the possible accidents before they occur

« Put appropriate barriers against them in place

 Manage the systems which keep the barriers effective to ensure they are working

« Embed the system in all your operations to make the process systematic and rigorous

But these systems still always rely on humans

- so how do we keep them informed?
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Building and rebuilding memories - IChemE

IChemE invests in assisting in learning from accidents:

e Loss Prevention Bulletin

e  Approaching 50 years of publication, now free on-line to members

e Searchable database of accident reports & summaries, plus good/best practice reviews
e SLPSIG - keeps available out-of-print HSE major accident reports

. Newsletter has a round up of incidents with links to more information

e  Other SIGS & Area Groups regularly discuss accidents and the learning from incidents

e TCE - publishes reports and long-term reviews of major accidents on
their anniversary (for example Fukushima, this year)

Hazards3l M |ChemE &
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Building and rebuilding memories - IChemE

IChemE is heavily involved in learning from accidents:

e The SIESO Prize for students asks “How do we present what we have learnt

from accidents in new, innovative ways, likely to catch the imagination of
today’s undergraduates & young engineers”

e And offers £750 for the best entry!

The “Fundamentals Of Process Safety Course” discusses significant major
accidents as a way of introducing PSM and topics like PtW & MoC.

However, typing “accidents” into a search of IChemE’s “Accreditation of
chemical engineering programmes” produces O matches.

Not - of itself - a good or bad thing but perhaps an area to consider at some point?

The authors have lectured to students at Leeds & Bradford universities on Major Accidents.
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Keeping the knowledge in manufacturing:
Process Safety Leadership

« Clear and positive process safety leadership is at the core of
managing a major hazard business

« Leadership is vital to ensure risks are effectively managed

e Leaders must understand - and show they understand - the
Company’s Major Accident Hazards and PSMS

« Good process safety management does not happen by
chance, it requires constant active engagement

« Sharing good practice and learning and implementing lessons
from incidents are important aspects of process safety

Hazards3] ¥ [ChemE
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Keeping the knowledge in manufacturing:
Management and Operations at every level

« Remember events
« Spread the knowledge

e Learn from our mistakes

Learning from our mistakes . .. The Synthomer Way . ..

Hazards31 ¥ IChemE#E:
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Reporting

‘Reporting incidents / near

misses, solving root causes,

sharing and implementing
lessons learned’

Hazards3l ¥ |ChemE i
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Reactor Mischarge

The Black Book

e A historical journey through the
most significant Process Safety
events in Synthomer history

» Analysis of Company Accident and Incident data over n
the last 15 years ety ek

Quantity:

Consequences: Ejection of solid
“golf balls' through vent and a ‘solid"
reactor.

What Happened? Why Did It Ha
+ An uncontrolled re resulted  + Meter pre-set parameters ¥
har

ol.

& rators are trained to
look for and act on anomalous
conditions and importantly stop
feeds w s

« Based on the atove, 3 decision

» Site Challenge — What was your worst ever event ?
o Compiled ‘top 20’ events

e Format
e« Photo

o Summary - Site, Incident, Material, Quantity,
Consequences

o What Happened
o Why did it Happen
e Lessons Learnt

Blackbook

Lessons Learnt

e Colour coded Bow-Tie and accident time-line

e On average Synthomer had 5 chances to stop
the 20 ‘worst’ events the Company has had!

We always have time to work safely
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Behind The Black Book

« What else can the Company do with

the rich data-set held in the accident

and near-miss data Synthomer has
collected over the last 15 years?

« 10 Presentations explaining the technical
details underlying a number of the Black
Book incidents, “Behind the Black Book”

« Presentations developed by technical
experts for technical staff.

OPOOOOBO@®

Runaway Reaction in
Polymerisation
Reactions

What is a Runaway Reaction and how do we
prevent them?

1||”|"' dll
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The Yellow Book

A historical journey through the
most significant Occupational Health
& Safety events in Synthomer
history

e Many similar events led to same
consequence

« Decided to compile in 16 generic groups of
injuries

« Similar format to The Black Book but
includes good practice photos/sketched/
images

16

Yellow Book Lessons Learnt #4
Category - Slips, trips and falls at same level

Atleast 17 recordable

cases in the last 10 years

involving 12 different sites
Main types of events Why Did they
we have had Happen?

Trips during loding/ofioading - Poor housekeeping lesding to

and other hoses related congestion in the srea and
activities, due to stumbling obstructing normal exit routes

over or stepping onloff hoses  + Poor housekeeping of hoses, often
in use or not properly stored left trailing scross walkways and
Falls due to tripping when most dangerously st the bottom of
walking on surfaces with steps or ladders

changes of gradient « Poor design of work areas with
Falls due to siipping when obstacles msking scoess difficult
stepping overwet surfsces - Poor design in that generslly having

and spillages
Falls due to tripping

obstacles when making

to operate in confined or restricted
over sress
Insdequste risk sssessment for the

shorteuts through congested use of hardcore gravel for semi-

areas and not using

the permanent acoess to portable

nominsted routes, e.g stepping

over small bund walls,

stepping over low le

No robust maintenance processes
vel pipe to track and repsi things like drain
covers and pot holes

runs
Trips and falls due towalking - Inadequate hazard swareness: Not

on uneven ground. e.g drain noticing obstacles and trip hazards
covers, pot holes. hardcore when working or walking in
gravel congested aress

Poor behaviours due to insttention
and rushing

Principles that failed

Lessons Learnt

Ensure the following are in place:

~Have adequate systems, discipline and
confirmations in place to ensure hoses are
safely stored when not in use

~Ensure when is use, hoses are never
placed at the foot of steps/stairs

“When hoses are in use ensure they are
in ‘open’, well it areas viith reasonable
access around them

~Where confined work aress exist, ensure
the correct accesslegress routes are
clearly identified

~Ensure all wiork areas are appropriately
it with minimal ‘shadowing’

~Have regular routines to check for
uneven surfaces and get them promptly
repaired and barriered off as a hazard in
the interim

~All work areas and tasks should be risk
assessed using the 380 degree check
process to foresee potential hazards of
access and egress

~Where potential ‘problem areas’ exist -
warning signage, refresher training and
regular briefing will help if re-design not
possible

We always ha

Examples of Good Pr,

=
-

%ellow Book Lessons Learnt #4 e
Category  Slips, trips and falls at same level

SMithomey
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Synthron Runaway Reaction, :

Major Industry =

(Consequences: Plant Destroyed, one fatalty, two people
seriously burned, 12 others injured, churcheshouses i local
community condemned due to damage

Why Did It Happen? What Can We Learn?
* Resction Hazard identification: Syneon had not * I this inaident the runeway resction cocured because
1Dantified e huzarcts of ks reactive chemscal eperations Jientonal changes o the way the batch was mace ceused
70 2rial Mazars review hac taken piace anct ng e reaction 1o axceed the cocling capacity of the rescter
SaoreTary hact been carmied cut 10 Lnderstand the nature e sarme affect could alsc be expenenced unsansonaty
©fthe reschons and fo define e sade aperatng enveiope due 82 mischarpes or manomer ocumiiation

Lack of Experience: Most of the management and * Parsonnel should be trained on Reaction Hazards

1 prevent anc
Reactions. The emph,

o A historical journey through a “Top =
10” set of significant accidents from :
the Chemical Industry history which
particularly relate to Synthomer’s e —

Pt there was ne The Syneen plant procuced Acryse Polymers (simier >« The runaway caused the tempersture and pressure 1o
hazards RIS EDenenc  moce proboad et Soromey using 8 typicel process. "90idly ncresse. the axcess pressure vented through &
N— o,

'#l moncrmer reaction falkowed by gradue! addtice srd focry sealed manwsey sending fammable vapcars into
. 1HACON of remaiing Monomer in @ Sm” Soarg resctor he plant
© Praceding the incisent the management received an " One cperator re-entered the plant. putting himself in the
Srier for 8 larper than normal quantty and cecded 1 2t fire. in crder 10 marually send Emergancy Cooling
r S Jncrease the 32w of the batch by 12% in arder fo Al the wwader 10 Boe reacior but at this point it wes 100 fete
hways order.
. * Flammatie vapours tound an igniton source sd »
O( eSSe Ty v Gaccd 1 0kt at e momorver at e Vevour cccurred sesteyig te pect
kar;m-w and aitor the maso of high #nd causing damage to the locel community
Boling pointéow boitng pownt soivents cue fo the. " foma workar who had remained insice the plant was
valadity in storape of one of the sowents fataly burned
e Combined changes increased the heat cutput of the

reaction by 2 3 Smes

“ 2 cther pecrie who had evacusted e plant but
remained just outside s docrway. were imyured

e Cross section of events involving processes
Synthomer carry out

e The root causes of these events would =
clearly lead to major accident events on

Synthomer sites
e Similar format to The Black Book

e M9acticn o axcead the coolng severely 2
00NN Capacity Mt was avesdy . )
the condenser. and o A further & peapie were inpured noluding two from the

focal communty
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Learning from our mistakes . .. The Synthomer Way
« Site Leaders “own” a physical copy of The Black Book

o« They must be able to demonstrate knowledge and understanding of its
contents - and how the conclusions apply to their site and its processes

“Handing on” this understanding is a duty when a new manager is appointed
(covered in the Management of Personnel Change for the handover)

« Site Leaders expected to know about major industry events
o part of their competence assurance assessment

« Regular site routines to review the Black Book and the Yellow Book
e Anniversary articles on the Synthomer “Intranet” written by employees

e Anniversary webinars about major industry events from external
speakers

Hazards31 Y IChemE &
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The Synthomer Way

e Synthomer’s core values embed SHE at

their heart

« The books demonstrate this in a way

visible to employees and other

stakeholders

« The Safety Vision is zero accidents or

incidents

« The expectation is that all parts of the
company’s operations perform at least
as well as the Industry’s top quartile

e« The Journey to the vision continues ...

Hazards31
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Conclusions

e Process Safety Management Systems are the key

« Don’tforget...butremember the facts

« Embed the lessons from the past

« Treat every piece of information as “if it happened on my site”

And a Question:

“If Synthomer represents good practice what can IChemE (and this Hazards
Conference) do to make this good practice more widely followed/available?”

Hazards31 Y IChemE &
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