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Box
Description

1
P&IDs “Issued for Design” 

The final design process hazard review is conducted soon after the P&IDs are issued for detailed design.  The final design hazard review should meet most of the current requirements for Process Hazard Reviews which are in the GIPSM WELL. 

2
Select Final Design PHR Leader

The PHR Leader is selected based on the type and complexity of the review and the qualifications and experience of the available leaders.  The PHR Leader need not be a technical expert, provided that sufficient technical expertise is represented on the review team.  The PHR Team Leader must be knowledgeable in the PHR methodology. Contractors may be used to lead PHRs.  It is preferred that the PHR is conducted near the site of the project.

3
PHR Leader Minimum Qualifications

The site shall establish required qualifications for PHR Leaders, including previous training, education skills, and knowledge.  At a minimum, a PHR Leader must have documented training in the review methodology employed (e.g. Lilly “PHR Leader Training”, EN15700 or equivalent).  Individual sites may have additional requirements, such as PHR team member experience or additional pre-requisite courses (e.g. PSM Overview, Introduction to Chemical Hazards, training on static electricity and dust explosion hazards).  If contractors are used as PHR Leaders, they must also meet the established site qualifications.

The training status and experience of potential PHR Leaders should be tracked.  Refresher training requirements should also be established.

4
PHR Team Assembled

The team should include members from the project team (project engineer), contractor design firm representative, and the end user.  Depending on the project being reviewed the PHR Team may include the following members from the end user:

Process engineer

Project Engineer

Contractor 

Operations personnel (Process Technician, and/or Operator)

Process Control engineer

Development representative

Maintenance personnel

Technical Services representative

Safety representative (e.g. Industrial Hygiene, PSM representative, Health & Safety)

Implementation coordinator

For an OSHA or EPA regulated process the PHR team must include someone with process engineering knowledge and a non-exempt employee with processing experience.  Also, the PHR Team Leader must be knowledgeable in the specific process hazard analysis methodology being used.

5
PHR Team Selection Guidelines and Requirements

Final Design Hazard Review Team Leader: communicate with the Project Manager to gain consensus on the scope, and boundaries and timeline of the review, schedule and lead meetings, make appropriate assignments for collecting PSI, document report, arrange for logistics.  Present report to project manager and end user representative.

Capital Project Engineer:  Provide expertise in design, fabrication, and installation issues.  Provide knowledge of codes and standards that might apply.

Contract Design Firm Representative:  Provide detailed knowledge of the preliminary design and design basis.

Process Engineer:  Provide expertise on process issues related to the specific area.

Development Chemist or Engineer:  Provide expertise on process chemistry and related hazards.  Team with leader and project manager to provide expertise in engineering related to the new process or project.

Operator or other end user representative:  Review the preliminary design information and try to identify potential safety and operability issues.  Other team members such as maintenance supervisor, automation engineer, reliability engineers, may be consulted on an as needed basis.

Process Safety or Health and Safety:  Responsible for identifying the appropriate regulations and ensuring that the current GIPSM requirements are met.  Members may include PSM representative, Industrial Hygiene, Health & Safety and/or Environmental Engineering.

6
Begin Final Design PHR 

In most cases all the relevant design and PSI information may not be available.  The team should begin reviewing all the relevant design and PSI information that is available and also develop a plan for getting the additional design and PSI information.

The objectives of the PHR include:

1. Meet GIPSM, OSHA, and EPA requirements for PHRs

2. Identify the hazards of the new process

3. Determine if the process is sufficiently tolerant of anticipated deviations from design intent

4. Identify and evaluate safeguards to ensure they are adequate for anticipated deviations from design intent

5. Qualitatively evaluate the range of effects resulting from failure of engineering and administrative safeguards

6. Review (or develop) process technology information such as safe operating limits and the consequences of deviating from safe operating limits

7. Review the incident history for the process (or similar processes if available) to ensure that safeguards are adequate to prevent similar incidents in the future

8. Review hazards related to facility siting and human factors



7
Follow PHR Meeting and Documentation Map: PS-3.3-MAP-00

See Map: PS-3.3-MAP-00

8
Complete PHR for all Parts of the Process where Design Information is Available

Recognizing that a Design PHR will always be subject to revisions as design changes are made, the team should start the review after sufficient design information is available.  This way the PHR team can look at the impact of the design on the process as a whole.  After the initial review is completed the PHR team should provide initial feedback to the Project Manager.

Note: for large capital projects conducted by GFD a Gate 2 review would be conducted.

9
PSI Checklist / PHR Checklist / Layout Checklist

PSI should be identified and collected prior to or during the PHR. If not available at the start of the review, a plan should be developed to obtain the relevant PSI for review by the PHR team.  Use the PSI checklist PS-2.1-SUP.001-00 in the GIPSM WELL.

The team should consider using the following PHR checklists or other checklists that the sites may recommend to identify additional hazards.

ETG015950:  Process Conceptual Design

ETG01500:  Design Safety Checklist

ETG01010:  Ergonomic Design Criteria

Guideline for Engineering Design for Process Safety – checklist in Chapter 2 of this book

10
PSI Map 2.1

Process Safety Information should be consistent with the risk level of the process under review.  See PSI Map 2.1

11
Hazard Assessment

See Hazard Assessment Map 4.1

12
Facility Siting and Human Factors

See Facility Siting Map 16.1 and address Human Factors Issues. 

13
Prioritize Recommendations and Provide List to Project Team

Use a Risk Matrix to determine the priority of each recommendation generated.  This tool will be available as a guide to make structured, consistent prioritization of recommendations.  Document the results in the PHR report with a prioritized list of recommendations.  

Provide the PHR report and recommendations to the Project Manager who is then responsible for resolving the recommendations to the satisfaction of the PHR Team leader.

14
Risk Prioritization Matrix

See Risk Matrix example in supplemental document PS-3.3-SUP.001-00

15
Conduct Intermediate PHR meeting as needed

Further PHR meetings may be required during the project lifetime to address

· Separate segments of the project

· Scope changes (either a significant change or a group of smaller changes)

· Recommendation implementation issues

· Sign off of resolved recommendations

A revised List of Recommendations including all additional recommendations and any revised recommendations will be provided to the Project Manager for resolution.

At the end of detailed design, changes to equipment should be minor and infrequent.  The updated tables, recommendations, PSI, any completed action sheets (resolved recommendations) and report then become the final PHR report that satisfies the GIPSM and OSHA’s PSM regulatory requirements.  

Notes: 

For large capital projects conducted by GFD, a Gate 3 review would be conducted.

Changes made after the initial set of PHR meetings must be tracked by the project team for later review by the PHR team. Depending on the size of the project, routing each change made during detailed design and construction through the change management process may not be an effective use of time.  Moreover, teams reviewing one change at a time may overlook hazards created by combinations of changes. 

It is recommended that the PHR team meet at appropriate times to review changes and new information, update the PHR tables, and provide any additional recommendations to the project team before the completion of the detailed design phase.  This is normally the last opportunity that the PHR team will have to make recommendations regarding equipment or facility changes that may be addressed without significant cost or schedule impacts.

Changes made after approval of the detailed design phase must be reviewed using the change management procedure.



16
Finalize Design -P&IDs Issued for Construction”

This marks the end of the design phase of the project and start of construction.  Recognizing that in some cases depending on the project all the PSI information may not be available.  Examples could include ticket, SOP, patrol list, reactivity matrix.  The team should meet at appropriate times to review the PSI as they become available.  Procedures must be reviewed and documented by the PHR team prior to startup of the process.

17
Compile PHR Report 

Use a PHR Report Specification or PHR Report Template to compile the PHR Report.  Each site shall establish and use a standard format for all PHR Reports. The PHR Leader will review the completed report with the team members and obtain their signatures.

NOTE:  Report compilation can start before the PHR meetings are completed.
The PHR Report will:

· Carefully define the scope and limitations of the study.

· Contain information allowing adequate scrutiny of the technical quality of the analysis.

· Be sufficiently detailed for a new operator or engineer to use the document to learn the initial safe conditions of the process and what is required to maintain the basis of safety prior to implementing a change. The audience for PHR Reports includes manufacturing operators, technical support staff, and future manufacturing sites.

The PHR Report contents will include:

· Summary of the major hazards identified and recommendations made.

· Complete list of all recommendations made, in prioritized order.

· Description of the scope of the PHR:  boundaries, references to other PHR’s and supporting material, methodology used, team makeup, and date the review was completed.

· Detailed description of the process or equipment reviewed.

· All worksheets (What-If Questions/Responses, HAZOP, etc.).

· Facility siting and human factors checklists.

· Any other checklists used during the review.

· Documentation of key safety systems, such as procedures, operator activities, instrumentation, or equipment, that are critical in maintaining the basis of safety for the process. 

· Incident history and a list of incidents considered by the PHR team.

· Supporting and background data, which includes process safety information.

· A section reserved for implementation documentation and future addenda.



18
Route Report for Review and Approval

A quality and technical review of the PHR Report will take place after the report is complete and signed by the PHR Team.  A quality review checklist example should be included in the site PHR procedure. At a minimum, Area Management and the PHR Coordinator, or other PSM representation, should review the report.  Signature approval is required.  PHRs for safety critical operations should be routed to the PHR GEO for review per PS-3.3-SUP.002.  The quality review checklist used should be filled out and attached to the report.

19
Approved Report Returned to PHR Leader

Once approved the PHR report is returned to the PHR leader.  This is an opportunity for the PHR Leader to review the quality checklist (learning/feedback opportunity for the leader).



20
PHR Storage Map: PS-3.5-MAP-00

See Storage Map: PS3.5-MAP-00

21
Formal Hand-off to Department

The PHR Leader submits the original copy to the Project Manager and a copy of the PHR report to the Area Management. The Project Manager is responsible for resolution of the remaining unresolved recommendations made during the PHR. Documentation demonstrating resolution should be added to the original PHR report and then be handed over to the responsible operating department on project completion

22
Final Design PHR Implementation Map: PS-3.4-MAP-00

See Map: PS-3.4-MAP-00
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