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INTRODUCTION

The tenm pre-startup safely review (PSSR, in its simplest detinition, means a final
check prior 1o initisting the use of process cquipiment. When the term 15 used as a
pari of the overall process safety managsment program at a facility. it inplies a
imanagetnent system within that program for ensuring that new or modified
processes are ready for startup. This is accomplished by verifying that equipment
is installed in a manner consistent with the design intent and that process safety
tanagement systems are in place. As each change, the associated risk, and the
process in question may be unique, agplying PSSR in a systematic way to your
work processes simply represemis a good business practice. Performing an
effective pre-startup salety review is analogous to checking vour mmath after
performing a calculaiion or, for a more vivid analogy, checking vour pwachuw
before a jump.

In this book we examine the application of the practice of PSSR 1o the
physical plant hardware. software, engineering, and management activities. and
documentation associated with operating chemical processes. Although we focus
on the chemical process industries (CPT) and specifically the associated process
safety aspects, the concept of PSSR and its benefits apply to almost any human
endeavor, especially i the mamufacturing reatin.

Sinee 1992, a major incentive for the chemical process industries (CPD) in the
United States to make pre-startup safety review 8 part of day-to-day busines.,
practices has been the Occupational Safety and Health Adninistration’s {OSHA's)
process safety rmanagement (PSM) vregulation (29 Cade of Faderad Regularions
[CFR] 1910119 (Reference 1-1). This regulation was followed by the
Environmental Protection Agency’s (EPA’s) risk management program (RMP)
tule {44 CER 68) {Reference 1-2) These regulations are performance hased and
apply 1o faciliiies processing cerfain chemicals when present at or above specific
threshold guantities. The torm performance hased means ihat cach facility that
falls under the regulation needs (o meet certain minimum requirements, bot how
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they meer those requirements is not preseriptive. A facility can buaild the PSSR
program that besi fits its risk levels, orpanizational culture. and resources.

However, other countries and industry organizations have recognized the
importance of PSSR 1o process safety and have published similar rules or
suidelines forusing it We will keep the general aspect of the concept of this “linal
check™ in mind, address specific U8, regulatory needs, but at the same time, give
some specific examples of how global chemical processing companies apply pre-
startup satety review (o their operations fo both comply with the applicable Jaws
and enhance their manufacturing performatce.

Whother Implementing process safety management as a requirement or as a
good practice, pre-startup satety review Is essential to keeping the system alive
and functioning praperly o protect a facility against visk.

1.1 WHAT ARE THE BENEFITS OF PERFORMING PRE-
STARTUP SAFETY REVIEWS?

There are many heuefiis to be gamed from performing pre-startup safety review
for youy processes. A simple list inchudes:

+ [he change is more likely to operate as intended.

¢ The construction, maintenance, or programming work pertormed o build.
install, or program the process change meets the design specifications
originallv intended.

¢ Pre-startup activities have been completed and post-starup activities are
scheduled and tracked to help ensure that equipmeni i3 designed,
fabricated, procured, installed, operated, and maintained in a maoncr
appropriate for its intended application.

o New chemicals or materials nsed in the process are understond in regard to
safety, health, environmental and nizterial performance issuzs.

+  Personnel assigned o inspect, test, maintain, procure, fabricate, install, or
conmission process equipment are appropriately trained and have access
to current and up-to-date procedures and process safety information.

s In the event of an incident, a strong pre-stariup satety review program
documents corporate oparational discipline and social responsibility.

*  The safety systems are confirmed to be operating as designed.

» Engineering caleulations and assumptions used for design and installaiion
malch recognized and penecaily accepted pood enginecring practices
(RAGAGEP) which descrnibe applicable codes and standards.

» Regulaiory requirements Tor managing changes are met.

e Quality management syvstem requiremenis for your compaby have becn
addressed.
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« PSSR provides an opportusity for tarnaver of ownership from engineering
or project managers to operations personngl

Thiz book provides advice for developing a PSSR program that will assisi
orgamzations m achieving these bepefits. Facilities should consider cvaluating,
low they sre doing in regard to reaping the bencfits above. Chapier 7 —
Contbncus Improvement addresses whis Tssue,

On a broader scale, effective PSSR aupports any mature, well-designed PSM
program by keeping the total program robust and vibrant o the face of change.
The CCPS booklet The Rusiness Case for Process Sgfety summarizes the benefits
of process safety - und these same benefits are supported by performing effective
pre-startup safety reviews:

“omethodically implementing process safeiy provides four benefits exsential
dw any hoaldlye business. Fwoe of these berefits are qualitaiive and as o resmft are
somew bt subjective. You can see them in the wav the publie, your shareholders,
govermment bodies, and vowr castomers relae ro vouwr compary. The beo
remaining beneflis are guantitaiive. These hove measurable impact in terms of
your bottom line amd company performance. ANl fowr bencfits. when realiced
rogether hy adfering to a suand process safety system, combine (o support the
profizabilive. safetv performance. qualisy, and environmenial vesponsibiline of vour
business

«  Coprporate Responsibility Process soferv is the embodiment of
curpnrale vesponsibitity and vecountabiiiny. It hwlps your company
display these characteristics through itz autions. The fieari of provess
safety fes i consistenddy planning to do the right things, then doing them
right  consisiently. Corperare responsibidiny loads 1o the second
benefii

*  Business Flexibilicy — Corporate responsibility as demonstrated in yous
PrOcess safelv management program leads i o grealer range of business
Hexibifing. When vou openly display responsibilie: through implementing
i effective process Saferny program. Your company can aohiove grealer
Sreedam and self-derermination,

v Risk Reduction  Process safety provides wnparadicled loss avoidance
camibifivy A healifiy process safetv progrom sigifioansdy reduces the
risk of calasteopiie events and belps prevent the likelifioad af hunan
injury, cavirommenrad damage ond associated cosis that arise from
incidents. Althiagh the essence of process sajety focuses on prevanting
cutaxtrophic incideats, the number of less severe incidents is aive
rediced

o Sustained Value - Procesy safepy relates directly 1o enhanced
shareholdor valve, When properly implemanted, it helps ensure seliable
processes that can produce Rigl gualine products. on tme. and ar lewer
cost. This meveascs shaveholder value, ™
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Pre-startup sufety review provides a second level of protection to ensure
ppuerational readiness, which will Jdrive continuous improvement in your process
safely management system, and help your organization realize these four benefirs,

1.2 HOW PSSR RELATES TO OTHER PROCESS SAFETY
ELEMENTS

This guidehine asswmes the reader is already familiar with the fourteen basic
elements of process safety as defined in the OSHA process safety management
regilation and the EPA risk management program rule. These are:

Fmployee Participation
Pracess Safety latormation
Process Hazard Analysis
Management of Change
Crperating Procedures

6. Mechanical Integrity

7. Emcrgency Planning & Response
8. Hbraiging

9. Contractors

HY Hot Work Permit

11, Compliance Audits

12, Pre-Sramup Safeiy Review
[3. Incident luvestigation

14, Trade Seerets

s

A well-desipned PSSR program will fit within a facilitg’s existing process safery
and risk management program as well as any other performance enhancement
effort (lor example, six sigma, total gquality, enviroomental management, or
profitability initiatives). Personnel charged with developing, implementing and
uperading the PSSR program can better achieve a higher level of overall process
safety performance when they know how pre-startup safety review affects or is
affected by the other elements of process safety. Table -1 illustrates how the
other elements of PSM may relate o PSSE.
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TABLE 1-1

How PSSR Typically interfaces with Other PSM Elements

FPEM Elament

Potentiaf inferface

Employes Paricipation

Employees from various depariments can have pul into the PSSR, program as
dewvalopers, tean isade:s, am members, or iterviewess during the revisws

The PSSR procedure and PSSR checkhst documentation provides clear evidence
of how your oiganization encelrages employes participation.

Process Safefy + PSSR assisks in venifying that process safely information {PS1) for equipment.
Information rnatenial hazards. and technology is Lpdated in a timely fashion.

Process Hazard + PSR assists in veriying any PHA action itanis required have been or will be
Anatyats {PHA) atidressed.

Operating Peoceduras

PSSR provides a second check on whedher the opefating procedures affected by
the chiange have besen written or revised 10 praperly reflect the change

Operator Traming

P3ER checks to venify any changes ta raining redated to the yigger event hawve
haen made and that training on the affected procedures has eccuired as needed.

Mechanical ntegrity

+

P3SR verifies maintenance task procedures are in place and workers have bagn
trained on the tasks and applicable safe work practices.

P3SR verifies squipment has been reviewed for placement i the rmechanical
integrity progeant and that it was designed and sstalled acoording to codes,
standards, and manufacturers' recormendations

Contractars » PSSR can identify when certain contract job tasks require special fraining in
respanse o a changa and when contractors need to be trained of informed on
aspaots of a change.

Hol Work Permit fand |« PSSR verifies new safe work practiees (SWPs) required for the trigger event are in

oltner sate wark prace and designad and implemented for the targeted workers

practices)

Management of » PSSR 15 & chick of every MOC-related activity and its documentation, tis a

Change (MOC) sagond leved of protection to ensure MOC is working 1o keep workers and the

L3

pubhe safer.

The complesity of the PSS is determined based upon information in the nitial
MOC request and associated documentation.

PSSR can confirm that & proper management of change effort was performesd.

noident Invasbgation

.

-

.

PSSR documentation may provide suppor to vestioation teams.
Investigation recommendations may impact future FSSR activities
Lesatns laamed are powasrful tools for improvement.

Ermergancy Planning
antd Response

+ Awell-designed PSSR verifies thai apolicable emergency responsa plan changes

ara included in e reviaw and affected workers are traned.

Compliance Audits

The: PSSR program will be aodited on a regular basis and those audit results can
help improve the PSSR program and a facility’s overall PSM performance.

Trade Secrels

L3

A weal-desigred FISR can verify that apphtable trade secrefs are addresssd
properly.




6 GUIDELINES FOR PERFCRMING
EFFECTIVE PRE-STARTUF SAFETY REVIEWS

1.3 AN OVERVIEW OF THE RISK-BASED APPROACH TO
PSSR

What do we mean by a risk-based approach o pre-startup salety veview? This
term indicates that we will use the performance-based aspect of the PSSR
regulations and indusiry guidelines to more efficiently and effectively design each
change or tripger evenl’s PSSR activitics based upon the likelibood and
consequences. The goal is 1 make the best use of organizational resources based
upon the risk atiributed 1o the trigger event far the process,

This guideline offers several examples of qualitative tocls to help a PSSR
fcader and his or her team determineg whether a PSSR can be done simply (for
cxomple, a visual inspection and documentation of completion using a minimal
checklist) or whether it needs to be pertormed in a more complex fashion due 1©
the hazards and potential risks involved. For example, a major addition to a unit
might invalve several PSSR team meetings and reviews with some action itams o
be completed after startugp.

Derailed examples for vour PSM manager and PSSR team leaders 1o consider
are provided in Chapter & — 4 {isk-based Approach 1o Pre-stariup Safery Review
and throughoul the beok,

1.4 WHAT IS THE SCOPE OF A PSSR? PROCESS
SAFETY, ENVIRONMENTAL, QUALITY AND
PERSONNEL SAFETY CONSIDERATIONS

Our abjective Is not 1o set new siandunds for the chemical processing indusiry, but
o encourage companies aud individvals 1o apply existing standards and the
oporational disciphne necessary to cstablish theie own internal requirements for
pre-startup safewy Teview that support business excellence. 'This guldeline provides
ools o ficlp companics take a systematic approach o managivg their PSSR
program and implement applicable porticns of Responsible Care™. CUPS process
safetly practices, and other industry guidance, while meeting external and iniernal
healtt, satety. environmental, and quality requirements.

For this puideline’s purposes, a pre-startup salety review is considered o be
applving a systematic method to confirmt that the startup team and process
equipment are prepared for startup. Stardup may be considered to be the point at
which chemicals or energy s infraduced into the system. This practice is key o
any loss prevention effort in the manuthaciuring realm,

It is & final check to confim that 4 process or facility has been built as
designed. all procedures are in place, training is complete, and all action items
tfrom the process hazard analysis for the activily hayve been resolved.
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A PSSR for TS, OSHA PSM and EPA RMP compliance is required when
any change maodifies the process safety information. What is a change to the
process sufoty information? it is any chanze & any of the folicwang items:

s Information pertaining w the hazards of the repulared subsances used or

produced by the process

S A new catalvst or treatment additive
o Amew feedsiock, even if inherently sater

# |nformation pertaining © the technology of the process
o A new control or safety system

» Information pertaining to the cqpipment in the process
2o A new tvpe of reactor or process vessel

New valves or valve operations

The PSSR for O5HA aud EPA compliance should consider whether;

s Consiruction and cquipment mest the design specifizutions.

+ Safety, operating, mainienance and emergency provedures are in place and
adequate.

* A PHA haz been performed for new [acilines or that the site managemen
of change process has been followed.

+ Iraining of cach employee Involved in the operating process is complete,

Chapter 3 - Reguladory Issues provides move detail on the U8, regudatory
requirements. For facilities not covered by PSM or RMD regulations, a broader
application of the iean pre-startup safety review is also addressed in this book.

1.5 THIS GUIDELINE’S AUDIENCE

This book is intended for anyong intorested in developing a new PSSR program ot
upgrading an existing one. It can also belp as a simple comparison tool to see
where a mature program already uses some of the pood practices or 1o help
reinforce or improve upon the curreni imethodoloay.
Whether a person is experienced or ingxperienced in process safety. some of
the typical positions in g company who may benefit irom this goideline are:
* Managers of process safety management and PSM coordinators at a
manufacturing facility
» Corporate process safety manasement statl
» Project managers and project team members whose projects initate the
need for a pre-startup sufety review
¢ Engineers or uther staff members performing management of chunge
achivitgs
*  Operatiods, maintenance and sther manufactucing personnel who may be
part of'a PSSR team
« Any employee participating in the PSSR program
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1.6 HOW TO USE THIS GUIDELINE

Here wee some suggestions an how the following chapters may be helpful to

its audience,

CHAPTER 2 ~ What is A Pre-startup Safety Review?

For workers with new PSSR team duties and for alb facility
managers, this chapter provides a description of the basic steps of
pre-startup safety revigw,

For site trainers and management, 1 gives guidance for traning
persannel involved in PSSR setivities.

For PSSR Jeaders and MOC owners. it discusses how scheduling
aspects for differeat PSSR situations are addressed.

CHAPTER 3 — Regulatory Issues

For safety professionals and management, this chapter provides an
overview of the regulatory aspeets of PSSR both in the LS. and
ulobally.

For these readers, it also describes the specific ULS. OSHA and EPA
regulations regarding PSSR,

CHAPTER 4 - A Risk-based Approach to Pre-startup Satety Review

Fov all readers, this chapter introduces a key aspect for performing
effective pre-startup safery reviews - uging risk (o determine the type
or complexity level of PSSR to perforn.

For PSSR twams and PSM managers, it provides examples of tools
SOME eompanies use o make these decisions.

CHAPTER § — The Pre-startup Safety Review Work Flow Process

For all readers but especially PSM managers and PSSR leaders and
eam members, chis chapter describes the components of a PSSR
managelneht system for a facility.

Far all readers, it describes considerations for implementing and
fellowing up on the steps in your eustomized PSSR program.

CHAPTER 6 - Methodologies for Developing Customized PSSR

C'hecklist Ttems
For PSW managers, PSSR leaders, cam members, and emplovess
participating in program  development or upgrade, this chapter
addresses the checklist, a common and very imporiant tool for
guiding effective pre-statup safcty reviews.
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-

For porsomnel with PSM-related information technology dutics or
database management duties, it discusses aspects of compuier-based
glectronic management of chunges and pre-starlup salety review
pl‘ﬂgl‘ﬂﬂls.

For users of the computer-bosed electronic MOC/PSSR systems, it
dizcusses some typical features, benefits, and possible pitfalls
associated with these MOC/PSSR systom tools,

CHAPTER 7 - Continuous ilmprovement

-

For PSM managers, PSM compliance aodit leam menibers and PSSR
program  developers, this chapter presents some approaches o
maintaining a high guality PSSR progrum over time theough self-
ASSESSMEnt.

For PSM managers, PSM audit team members and PSSR program
developers. it offers some examples of typical compliance audit
questions {or internal and exiernal audit teams to consider,

APPENLIHCES

L

The appendices offer PSSR examples. a compilation of checklist
questions, industry references, and regulatory references
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