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INTRODUCTION
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In March 2005, during the startup of an isomerization unit, the BP Texas City refinery suffered a major disaster

that killed 15 and injured 180 others.

BP hadn’t properly conducted safety critical checks.

The U.S. Chemical Safety and Hazard Investigation Board investigators found:

▪ an inoperative pressure control valve,

▪ a defective high-level alarm,

▪ an uncalibrated sight-glass level transmitter,

▪ portable trailers with non-essential personnel located too close to the process.

Properly performed Pre-Startup Safety Review would have prevented this event.
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INTRODUCTION

Pre-Startup Safety Review (PSSR) is a formal process to ensure that plants and facilities conform to HSE requirements,

that relevant safety, operating, maintenance and emergency procedures are in place and that all process hazard

analyses recommendations have been implemented, before startup.

Effectively conducted PSSRs can prevent incidents and the resultant harm to 

personnel, equipment damage and loss of production and profits. 

PSSR is a critical element of the process safety management.

The PSSR is not for the purpose of checking fundamental design parameters. 

E.g., PSSR does not answer the question “is fire protection adequate?”, it can and should check that fire protection was 

considered in the design, that any recommendations made in respect of fire protection in previous design and process 

hazards reviews have been implemented, and it should sample the coverage and condition of fire protection as installed 

during the plant walkthrough. 
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR

P
R

E-
ST

A
R

T 
U

P
 S

A
FE

TY
 R

EV
IE

W
 B

Y
 T

H
E 

EP
C

 C
O

N
TR

A
C

TO
R

| 
SE

P
TE

M
B

ER
 2

0
2

2

WHERE PSSR FITS WITHIN THE PLANT MODIFICATION PROCESS?

For simpler projects

PSSR typically sits after construction completion and before the introduction of hazardous substances. Normally it is

associated with handover from the construction organization to plant operations.

For larger capital projects

Several PSSRs may be required where different modules of process and utilities are brought into operation at different

stages of commissioning.

For example, a PSSR before commissioning (“RFC – readiness for commissioning”), between commissioning and startup

(“RFISU – readiness for initial startup”) and between startup and full hand over (“RFSU – readiness for startup”).

For complex projects a PSSR should be carried out before utilities are allowed into the plant. Steam and electricity, for

example, are both hazardous and sources of energy.

IN BOTH CASES THE EPC CONTRACTOR PLAYS A FUNDAMENTAL ROLE IN PROPERLY 

PLANNING, REFERENCING, PERFORMING, REPORTING AND FOLLOWING UP THE PRE-START 

UP SAFETY REVIEWS
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR
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FEED Detailed Engineering

Procurement

Construction

Precomm- Preparation Precomm- Execution

Comm- preparation Comm- Execution
Start 
up

Operations

Punch list A B PS1

E

C

P

C

RFC

RFISU

RFSU

RFC = Ready for Commissioning

RFISU = Ready for Initial Start up

RFSU = Ready for Start up

PS2
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR
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Tecnimont Organizational Procedure PR-D12 “Design HSE Health at Work, Safety and Environmental Protection” defines

the responsibilities and the criteria to be followed in the development of the project design, as far as health at work,

safety and environmental protection (HSE) are concerned, as well as the activities to be performed by Design HSE

Department to ensure that HSE criteria are duly implemented and incorporated.

According to PR-D12, the Pre-Start up Safety Review for each project shall be included in the HSE Plan

A dedicated guideline to perform the review, including a sample check list, is provided by the internal Work Instruction

S1-PM-023 “Pre-Startup Safety Review”.
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR
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Based on WI S1-PM-023, the PSSR must confirm the following:

• Construction and equipment are in accordance with design specifications;

• Safety, operating, maintenance, and emergency procedures are in place and are adequate;

• Process hazard analyses have been performed, recommendations have been resolved or implemented before

startup, and modified facilities meet the management of change requirements;

• Training of each employee involved in operating a process has been completed.

EPC Contractor shall ensure accomplishment of the following operational steps of Pre-Startup Safety Review:

· Step 1 Planning (project schedule, participants, etc.)

· Step 2 Referencing (standards, codes, project specifications, etc.)

· Step 3 Performance

· Step 4 Reporting (subject, action, responsibility, etc.)

· Step 5 Follow up.
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR
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Timing

The PSSR shall be performed at Site as close as possible, but prior to the Mechanical Completion, when the following

systems are in place:

· Fire Protection Systems,

· Fire/Gas Detection Systems,

· Emergency Blow Down and Flare Systems.

According to the construction progress and contractual requirements it may be decided to cover the PSSR in a single

session or in two or even more sessions.

Review Team

The PSSR shall be conducted by a Review Team, including as a minimum the following participants:

· HSE Review Coordinator, also responsible for the final reporting;

· Process Manager/Engineer;

· Project Engineer or Field Engineer;

· Any representative of the Licensor/Owner, on the basis of contractual requirements.
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PSSR: THE RESPONSIBILITY OF THE EPC CONTRACTOR
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Performance

During the PSSR session it shall be ensured that both the “Field Review” and “Documentation & Operating Procedure

Review” are covered.

The Check List template to be used during the review should be provided to the Review Team in advance, to allow

familiarization with the covered topics.

Each subject shall be covered by the Review Team through the assigned specialist, according to experience and

competences. Assistance to the Review Team shall be ensured by the Site personnel.

Follow Up

According to project specification and to Licensor/Owner requirements, the EPC Contractor shall define how to record

and how to manage the raised recommendations and the concerned follow-up and close out.
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PSSR BY THE EPC CONTRACTOR: A CASE STUDY
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Tecnimont S.p.A., international leader in the field of petrochemical plant engineering, in joint venture with a Chinese

contractor, was appointed by the national oil & gas company as EPCC contractor of a 400,000 tons per year High Density

Polyethylene (HDPE) licensed plant in Malaysia.

The HDPE Plant was a fundamental component of the overall 27 billion USD investment made for a world scale

integrated refinery and petrochemicals complex, designed to meet both domestic and Asia’s energy and chemicals

demand, yielding an estimated annual production capacity of 3.6 million tons of petrochemical products.

The Pre-Startup Safety Review (PSSR) process for the HDPE Plant started in the second quarter of 2019, after the

achievement of 80% mechanical completion and continued up to the end of the year, when the Ready for Start-Up

(RFSU) certificate for Hydrocarbon-In was released.
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PSSR BY THE EPC CONTRACTOR: A CASE STUDY
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HDPE Plant aerial view
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PRE-START UP SAFETY REVIEW PROCESS
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In compliance with contractual requirements, two different PSSR Reviews were performed in series, both managed by

multidisciplinary Review Teams: the first one involved Licensor’s representatives and Contractor’s representatives, while

the second one involved Owner’s representatives and Contractor’s representatives.

The reviews were covered in three sessions each, focused on the three macro-areas identified based on the planned

start-up sequence of the different process units:

• Hexane Storage and Hexane Distillation Section

• Extrusion and Dry-end Section

• Polymerization and Polymer Drying Section
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PRE-START UP SAFETY REVIEW PROCESS
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PRE-START UP SAFETY REVIEW TEAM AND GUIDELINES
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The LICENSOR’S PSSR was conducted by a

Review Team including HSE, Design and

Operation Specialists from both Contractor

and Licensor, led by Licensor’s Process

Safety Manager.

As–built facilities were checked against

Licensor’s General HSE Design Criteria and

Criteria pertaining to the specific licensed

HDPE technology.

The OWNER’S PSSR was performed by a

Review Team including HSE, Design and

Operation Specialists from both Contractor

and Owner, led by Owner’s Central

Directorate Operations Manager.

A multidisciplinary PSSR checklists, was

developed by Owner, to help in guiding the

discussions.
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PRE-START UP SAFETY REVIEW TEAM AND GUIDELINES
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Each subject was covered by the Review Team through the assigned Specialist, according to experience and

competences and with Site personnel assistance.

The following design documentation was made available to support the Review:

▪ Active and passive fire protection philosophies and layouts,

▪ Fire and Gas philosophy and layouts,

▪ Hazardous Area Classification philosophy and layouts,

▪ Quantitative Risk Assessment,

▪ P&IDs,

▪ Management of Change log,

▪ PHA’s action items close-out.
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PRE-START UP SAFETY REVIEW TEAM AND GUIDELINES
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Sample of Licensor’s guidelines checked in as-built
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PRE-START UP SAFETY REVIEW TEAM AND GUIDELINES
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Owner’s PSSR sample checklist 
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PRE-START UP SAFETY REVIEW EXECUTION
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The PSSR sessions started with a tabletop discussion, aimed at the clear identification of session’s scope, the review of

related design documents and the planning of site visit.

The site visit focused on actual implementation at site of items discussed tabletop and on verification of physical

readiness of the units in terms of, but not limited to:

▪ availability and adequateness of escape routes throughout the Plant,

▪ review of fire protection and fire detection systems installation,

▪ review of safety equipment installation i.e., safety showers, eye washes, first aid boxes, escape packs, self-

breathing apparatus, fire suits etc.

▪ check of other critical installations, such as process safety devices discharging to atmosphere, sampling points, air

intakes, Public Address General Alarm system, etc.

▪ check of housekeeping.

For each item the Review Team determined implementation adequateness to allow the unit to be safely started-up.
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PRE-START UP SAFETY REVIEW FINDINGS AND CLOSE OUT
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When substandard conditions were identified during the PSSR, the Review Teams proposed corrective actions, called

RECOMMENDATIONS, to be properly addressed to ensure that all potential hazards were eliminated.

For each session, reports were prepared by the Review Team Leader and issued with the photographic evidence

reference of the items not in compliance with guidelines i.e., findings, and the indication of the recommendations to be

applied.

All PSSR recommendations were categorized based on Severity as per Risk Assessment Matrix (RAM).



23

PRE-START UP SAFETY REVIEW FINDINGS AND CLOSE OUT
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The overall 832 RECOMMENDATIONS were

prioritized by assigning risk ranking in

accordance to the following criteria:

▪ all PSSR recommendations under

Severity Rating 3, 4 or 5 were

categorized as PS1 i.e., to be closed

before start-up

▪ all PSSR recommendations under

Severity Rating 1 or 2 were categorized

as PS2 i.e., to be closed after start-

up.

LICENSOR’S PSSR RECOMMENDATIONS SUMMARY

OWNER’S PSSR RECOMMENDATIONS SUMMARY

PSSR Session PS1 Nos PS2 Nos

Session 1 23 -

Session 2 26 -

Session 3 35 10

PSSR Session PS1 Nos PS2 Nos

Session 1 189 58

Session 2 144 42

Session 3 228 77
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PRE-START UP SAFETY REVIEW FINDINGS AND CLOSE OUT
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PSSR recommendations were tracked and monitored internally through Contractor’s mechanical completion database

management system, using the existing punch-list template, and through a dedicated register.

Status of all PSSR recommendations, PS1 and PS2, was updated on weekly basis. Licensor and Owner respectively

confirmed closure of recommendations upon provision of relevant evidence.

The PSSR was officially closed out once all findings were closed out through specific agreed resolution.

Sample close-out register from Licensor’s PSSR 
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After PSSR

PRE-START UP SAFETY REVIEW FINDINGS AND CLOSE OUT
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Before PSSR After PSSR 

PRE-START UP SAFETY REVIEW FINDINGS AND CLOSE OUT
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Before PSSR After PSSR 

PRE-START UP SAFETY REVIEW FINDINGS AND CLOSE OUT
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The Pre-Startup Safety Review is a powerful tool to allow for proper identification and filling of gaps related to HSE

requirements.

More than 800 recommendations were identified for the Licensed HDPE Plant and the performance and close-out of the

PSSRs required the effort of the overall Project’s Team.

The HDPE Plant RFSU certificate for Hydrocarbon-In was achieved once all PS1 were closed-out and the Hydrocarbon-In

was safely performed with no incidents and no equipment damage on 31st December 2019.

PSSR Team 

CONCLUSIONS
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