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»
The subject: Process Safety (and Pl) 0353

To be distinguished from Occupational Health and Safety
(also Safety at Work, Personal Safety), with well
established and widely shared performance indicators.

In spite of much available reference material, Process
Safety Pl not developed (and used) at the same level.

SPIs: indicators used to mean observable measures that
provide insights into a concept-safety- that is difficult to

measure directly (OECD SPI Guidance:
www.oecd.org/dataoecd/7/15/41269639.pdf).

In the (recent) proposal for seveso Directive revision, no
decision about mandatory requirements to use SPI



Process Safety: a definition.

* Process safety: the
prevention of leaks,
spills, equipment
malfunction, over-
pressures, over-
temperatures, corrosion,
metal fatigue and other
similar conditions.

(Baker et al., 2007)
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Process Safety: another definition €0

* Process Safety is a
blend of engineering

focused on preventing
catastrophic accidents,
particularly explosions, & _M
fires and toxic releases  mn wﬂmw-ﬁi
associated with the use
of chemicals and

petroleum products
(CCP S, 2010).

Working with Contractors
A A/,
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The importance of a systematic approach 0353

All experiences in the development of analysis and
legislative framework about industrial accident

prevention have highlighted the importance of a

systematic approach in the prevention activity, focusin g

on the whole organization engaged in ,Process Safety
Management®.

Process Safety Management (PSM) : application of
Management Systems to the identification,
understanding and control of process hazards to prevent
process-related injuries and incidents
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OH&S and PSM: different focus... (554

Occupational Health & Safety (OH&S) : focus on
,Eliminate harm to people, assets and the environment®.

Process Safety Management (PSM) : focus on ,Eliminate
process related incidents”

Expression PSM first used after Flixborough incident (UK,
1974), in widespread use after US OSHA Standard 29 CFR
1910.119 Process Safety Management of Highly Hazardous
Chemicals, 1992)



Process Safety Management Q.?’
|

Objective and duty of the Operator: adequate performance and its
Improvement; this requires:

Performance measurement, trend analysis
reporting (internal to the site)
driving a continuous improvement process

.l

Implementation of State-of-the art Process Safety perfo rmance
monitoring and reporting, internal of each company.




Process Safety KPI : Current “State of the Art” 533

GUIDANCE ON DEVELOPING
SAFETY PERFORMANCE INDICATORS

related to Chemizal Accident Prevention, Fraparadnass and Responsz
Comter for Chemical Process Safety
Ao AN Teclmology Alismce

Process Safaty
Leading and Lagging Metrics

FOR

[second edition, 2008)

HSE ——a

Developing process safety indicators
T— A step-by-stap guide for chemical end major hazard industres

Guidance from Baker, CCPS, HSE, OECD, API



Practices in Process Safety management

Near misses (reporting and analysis)

Leading Indicators (typically site specific)

Limited value in comparison among sites and
benchmarking.

Nevertheless, these practices are strongly
recommended as crucial tools in Process Safety
Management.
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Indicators, Definition & Categorisation of incidents

Loss of Primary Containment
releases > def. threshold.

Fire
Explosion
Injuries

Legal reporting requirements
e.g. SEVESO Il 7 7

Process &

 Environmental damage
o Asset losses (> 20 k )

Plant Safety
Compromlsed

_— .
S
L

Severity

Near Miss

N Leadlng

Number

Containment
Functional

(LoPC < TQ might be a Near Miss)




Severity

Challenge of installed
safety measure

Plan, Design, Maintenance,
Training and Exercise of
Safety Management Element
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Indicators, Definition & Categorisation of incidents &:'3

Safety layet,

safety device or system
.. challenge / demand

.. found faulty or failed
in test / inspection

.. tripped w/o release or
other neg.
consequences

Severity

/ Compliance w/ good safety

practice / actions like:
PHAs up-to date

Near M ISS inspections performed acc.

to schedule,

s

R R R R Management of Change,

Leadlng

Work Permit,
Training etc. performed




State of the art PPS-performance monitoring

Guidance on Process Safety
Performance Indicators

%%kefic
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State of the art PPS-performance monitoring -G 4
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Guidance on Pr«¢
Performance Inc

Thanks to the colleagues
who helped to develop
this cefic-Document, our approach
to this subject and the reporting tool
at EPSC.

The cefic issue team greatly
appreciates the close working
relationship to epsc.

2:3:3cefic




CEFIC / European Industry discussion (ko

Gorer for Chmical Process Sty
¥ Tedhnclgy A

Process Safety

Leading and L agging Metrics

. opportunities
. different choices

. European legislation

. simplicity
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Key elements of the cefic guidance «,0

contributes to developing plant and
process safety metrics to allow
Industry-wide cross reference via a
common reporting system

Describes the need and benefit of
Implementing process safety
performance indicators,

Defines the constraints for an effective
Internal system to capture all incidents,
and

Provides criteria which characterize an
Incident as a process safety incident.



Key elements of the cefic guidance

Was a chemical substance
or a chemical process directly No
involved in the damage caused?

Yes ¢

Did the incident occur in

production, distribution, storage, No
utilities, pilot plants laboratories
within the site boundaries of a
companies facility?

Yes

Was there a release of material
or energy (e.g. fire, explosion,
implosion) from a chemical
process unit that resulted in...

Yes W

Injury resulting in a Lost No Damage No Shelterin
Time Accicdent or a Fatality >€25,000 of place (e.g.

or Hospitalisation (>24h) ’ direct costs to } media release,
of any people on or off site? the company evacuation)

Reportable Process

Safety Incident

L

Does not meet the criteria for
a Process Safety incident

GHS classified

Health Hazards

e E

=
=1
Carcinogenic, Reproductive, All Other g 2
STOT single exposure E E-

: Al B
Physical Hazards Categories B
Environmental Hazards

egories
Thresholds (8h rule applies) 100 kg 2000 kg

Y




Key elements of the cefic guidance

focuses on measuring PSI as a lagging
Indicator for process safety
performance.

AND states:

Leading indicators on the other
hand, monitor prevention and control
systems and the level of preparedness
of the organization. They include near
misses and the number of performed
inspections in time. They are too
site-specific for benchmarking or
developing globally applicable criteria.
Therefore, although crucial management
tools, they are not covered in

this guideline. It is company responsibility
to adequately consider leading
indicators in order to ensure effective
process safety management.
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Minimum Data Set

Cefic - Guidance on Process Safety Performance Indicators
2nd Edition, January 2011

Minimum Data Set Recommended minimum data set Additional information can be
The minimum data set opposite is « Company identifier (BU, Department, etc.) defined where necessary in order
recommended to fulfill future external « Incidentidentifier {Incident title, to meet the particular need of the
reporting requirements as well as those Mo, Incident description) compary or industry association.
required under Responsible Care. + Date and time Reporting threshelds can be adapted
Company specific information can be « Location (Country site, plant) to the specific hazard portfolio of
added to facilitate statistical evaluation o Type ofincident the company (e.g. lower reporting
where possible. « Fire fyes{no) thresholds for explosives, LPG)

« Explosion fyes/no) to ensure that LoPC with minor
Additional information can be added + Release of hazardous consequences but high hazard
in arder to comply with the prospective substances (yes/no) potential are captured.
standard of the American Petroleum = Mames
Institute!. - CAS Mumber

« GHS classification
« Optional UNDG Cede
= Amount
« Physical state (gas, liquid, solid)
« Release path (air, soil, water)
« Consequences
o Human (employees, contractors,
community members)
« Fatalities {yes: number/no)
« LTA [yes: number [ noj
« Hospitalization {yes: numberfna)
o Damage
« Direct cost estimate
=€ 25,000 tothe company
« Mode of operation, i.e.
o Mormal operation
o Startup
o Shutdown
o Maintenance
o And others
«  Offsite impact: An officially declared
community evacuation or shelter-
in-place fyes/no)
« Secondary containment in place (yes/na)
+ Loss of secondary containment

— o fyes/ne) 07




CEFIC IT PPS: General Requirements for PPS Metric Syst em Q“‘l
Revision 4/2009 ‘ >

4s€ an Indicator that is relevant for process safety performance
a0 I|cable to chemical, petrochemlcal pharmaceutlcal and associated mdu

enterprlse and be useful at national and/or reglonal industry
aSSOC|at|on level, thus Ieadlng to a globally appllcable system

need reassurance about respon5|ble safety management by the chemical
industry.

2. Look to implement positive and leading functions  of the indicator , relative
to the goal of avoiding harm to environment and/or people.

3. Use an indicator that promotes continuous improvement towards a long
term, visionary performance target , inline with Responsible Care
prlnC|pIes :

4. Adhere and/or be complementary to existing national/regional legisla tion
(e.g. Seveso Directive) that requires effective management of process safety
hazards.

5. Take account of equivalent work  developed elsewhere and support
collaboration with other industry organizations seeking to establish an
industry-wide performance metric system.



CEFIC IT PPS: General Requirements for PPS Metric Syst em Q“‘l
Revision 4/2009 ‘ >

To be worked on :

[ R | = NV NI iul 1 ICALIWV I 1AL WAL 1A V1 IV

ociation Ievel thus Ieadlng to a globally appllcable system
Be suited for external communication , enabling industry to build and

mdustry '

Look to |mplement positive and Ieadln
to the goale '

gse an |nd|cator that promotes continuous improvement  towards a |ong
[N, visionary performance target , in line with Responsible Care

of the indicator , relative

funcnons

Adhere and/or be complementary to existing national/regional legisla tion

(e.g. Seveso Directive) that requires effective management of process safety
hazards.

fIRe account of equivalent work  developed elsewhere and support
ollaboration with other industry organizations seeking to establish an
INOUSy=ldde performance metric system.
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Next steps «,

Advertise to become active part of the initiative b y
Implementing a process safety performance metric

Join CEFIC and EPSC in January / February 2012 ina n
experience exchange conference on implementation of
PPS performance metric



Example qualitative results (-/-)

Scheduled maintenance is delayed

Insufficient coaching of newly hired staff
High workload (no time for normal lunch)
Many procedures are multi-interpretable

Formal communication insufficient (grapevine
essential to obtain information)

Codes and abbreviations not understood

Interdepartmental alignment is problematic

468
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.
Example qualitative results (+/+) &3

* No fear to discuss topics with superiors.

* Requests for training courses are not declined
without clear motivation.

* Tralning courses are not interrupted due to
workload

* Employees are sufficiently equipped to do their
tasks

* Human Resource Policy fits operational
requirements
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Diffusion of effective monitoring of Process Safety;

Experience exchange on available performance indicator S;

Find performance indicators useful for
-different needs of big companies and SMEs
- internal benchmarking
-statistical significance
-implementation feasibility

Aim at a public reporting based on a global approach via the
Responsible Care initiative of the Chemical Industry .



Thank You for Your Attention

Keep the hazard potentials contained .

Handle inevitable hazard potentials
professionally

that the likelihood of their activation
and adverse effects to environment,
people and assets is

as low as practicable

Source: www .circus-krone.de
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