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“Begin with the END in Mind”



• Systems completion, commissioning, and start-up (CSU) is the 
organized process of taking an industrial facility from its 
construction phase to full, safe, and efficient commercial operation. 
It ensures all equipment and systems operate together as intended.

1. Mechanical Completion
This is the end of the physical construction phase. It verifies that everything 
has been built according to engineering designs, drawings, and 
specifications
Handover: At this stage, the construction contractor hands the facility over 
to the commissioning team.

2. Pre-Commissioning
Pre-commissioning involves static testing (testing while the equipment is 
turned off or unpowered) to verify that individual components work 
properly.

 



3. Commissioning
During commissioning, systems are dynamically tested (turned on and operated), 
often using water or air instead of actual process fluids or chemicals. 
Key activities: Energizing electrical switchgear, verifying control and safety 
systems, and tuning automated loops.
Goal: To ensure each system can safely handle operational conditions before 
moving to live production.

4. Start-Up
Start-up is the actual introduction of the live process materials (e.g., oil, gas, or 
chemicals) into the plant.
Key activities: Bringing auxiliary subsystems online, carefully introducing raw 
materials, and steadily ramping up production to reach "nameplate" (full 
commercial) capacity.
Transition: This phase shifts full control and responsibility from the project and 
contractor teams to the permanent operations and maintenance staff.

 



5. Performance Testing
After the plant has been running stably, a "Banker's Test" or performance test is 
conducted. 
Goal: To prove that the fully integrated facility satisfies all contractual 
requirements, operates safely, and meets production output and efficiency 
guarantees.

 



• System Completion / Mechanical Completion: 

• Commissioning : 

• Start Up: 



1. Planning
2. Mechanical Completion
3. P&ID Checking
4. Pre-commissioning
5. Commissioning
6. Start Up
7. Initial Operation
8. Performance Testing
9. Post Commissioning



 Risk Assessment (eg. HAZOP- Hazard & Operability Analysis)
 System Definition ( P&ID Master Set, Latest Revision )
 Completion Prioritization (Start-Up Sequence )
 Software (e.g. ICAPS - Integrated Commissioning & Progress 

System)
 Documents (Time Schedule, Organizational Chart, Checklists, 

Operating Manual, Pre-Commissioning Procedures, 
Commissioning Procedures, Safety Procedures, Quality Control 
Procedures, Emergency Response Procedures, Status Progress 
Reporting, Test Records, Punch List Template)

 Manpower (Pre-commissioning, Commissioning, Operation, 
Maintenance, Contractors, Vendors, etc )

 Material ( Blinds, Spool pieces, Hoses, Additional Gaskets, etc)
 Equipment 
 Tools



Definition
 Checking and testing of equipment and 

construction to confirm that the installation is 
in accordance with drawings and 
specifications and ready for pre-
commissioning OR commissioning in a safe 
manner and in compliance with project 
requirements.



1. Mechanical
2. Piping
3. Structural
4. Electrical
5. Instrumentation



 Visual inspection for complete and correct installation
 Verification of name plate details at tanks, vessels , 

rotating equipment and other machines
 Internal inspection of tanks and vessels
 Hydrostatic test of vessels and tanks
 Vendor representatives for large and/or complicated 

equipment
 Dimension control
 Bolt tensioning
 Preservation



 NDT done (nondestructive testing)
 Pipe supports completed
 Removal of all items subject to damage during flushing, 

cleaning and pressure testing
 Blowing
 Flushing
 Chemical cleaning
 Drying
 Preservation
 Reinstatement
 Bolt tensioning
 (Insulation)
 (Flow coding)



 Inspection of all supporting structure



 Inspection ( Cable trays, cable tray supports, 
cable tray fills, cables, bend radius, Wiring, 
Termination, Grounding )

 Megger Testing



 Inspection (Cable trays, cable tray supports, 
cable tray fills, cables, bend radius, Wiring, 
Termination, Grounding )

 Validation of instruments
 Validation of valves
 Loop checks
 Flushing of tubing
 Tightness test of tubing



 System checks/Plant Inspection/Punching
 Who checks – Commissioning Team
 What to check – Piping, Equipment, Instrumentation, 

Point of view (Safety, Construction, Operation, 
Maintenance )

 When to check - After handing over systems from 
construction to commissioning team

 Which P&ID ( Latest Revision, Marked with system 
boundaries)

 Which Other Documents ( Plans,Drawings,Check 
lists,Specification,Standards,Hook ups,Vendor 
Documents)

 Punch List 



 The term Pre-Commissioning is used for activities after 
construction completion, such as cleaning, dry-runs and checks 
within the systems in order to prepare these items/systems for the 
next step - commissioning.

 Pre-Commissioning Activities (Examples- Flushing, blowing and 
drying activities, Chemical cleaning, Final inspection and closing of 
vessels and tanks, Final reinstatement of systems or sub-systems, 
Air tightness “Leak” testing of systems, Lubricants application, 
Vendor and factory acceptance testing, Instrument, electrical and 
motor loop testing)

 Pre-Commissioning Sequence
 Pre-Commissioning Procedures
 Pre-Commissioning Checklists
 Pre-Commissioning Checklists
 RFC ( Ready for Commissioning )



CONTENT

1. Introduction 

2. System Completion Team

3. System Listing

4. Commissioning And Start Up Sequence

5. System Completion Schedule

6. Roll Out Of Completion Management System [CMS]

7. Overview of Turn Over and Acceptance Process

8. Execution of Turnover and Acceptance Procedure

9. Interface with COMPANY System Completion Team

10. Key Challenges 



✓ To be aware of modern-day practices in Energy Industry

✓ Team alignment between all stakeholders.

✓ Alignment on Systems Completion planning and execution   methodology                           

✓ Focus on execution planning during the engineering and construction 
phases

✓ Understanding of required deliverables from Engineering and Construction 
to enable MC certificates to be issued.

✓ Focus on alignment of Systems Completion Process and Procedures.

✓ Acknowledgement of challenges and need for on-going contingency 
planning. 

✓ Achieving COMPANY/CLIENT System Completion Requirements



INTRODUCTION

❑ Integration of Resources from Various group 

 

❑Ensuring / Validating Critical System Design

❑Form the basis for successful hand over of FSO till Final Acceptance

SYSTEM COMPLETION

COMMISSIONING TEAMMECHANICAL 
COMPLETION TEAM

OPERATION TEAM



Supervisors &
Technicians

System Completion 
Manager

Operation 
Support Lead 

Mechanical Completion 
Lead

Commissioning Lead

Mechanical 
Completion 
Engr (STR)

Mechanical 
Completion 
Engr (PIPE) 

Mechanical 
Completion 
Engr (EIT)

Mechanical 
Completion 

Engr (MECH)

Commissioning
System Engr 

(Power System) 

Supervisors &
Technicians

Inspectors Inspectors

Operation 
Crew

Commissioning 
System Engr 

(Automation & 
Ctrl) 

Commissioning 
System Engr 

(Piping & 
Mech) 

Inspectors Administrators Supervisors &
Technicians

CMS Lead 

Inspectors

ORGANIZATION

Company / Client
System Completion Team



SYSTEM  LISTING

LIST OF SYSTEM FOR SYSTEM COMPLETION

- Total System Based on Preliminary System completion Plan

CATEGORY SYSTEMS INVOLVED CATEGORY DEFINATION

1 134 SYSTEMS PLANNED TO BE FULLY COMMISSIONED PRIOR TO INTRODUCTION OF PROCESS FLUID

2 36 SYSTEMS
PLANNED TO BE MECHANICALLY COMPLETED / TESTED AND COMMISSIONED TO THE GREATEST 
EXTENT POSSIBLE PRIOR INTRODUCTION OF PROCESS FLUID

3 1 SYSTEM
SYSTEM THAT MAIN MAINLY VENDOR PURCHASED EQUIPMENT REQUIRE LITTLE OR NO 
COMMISSIOINING













CMS REQUIREMENTS



CMS: PLANNING AND SCHEDULING

Planning

Front End 
Phase

Early 
Detailed 
Design 
Phase

Mid 

Detailed 
Design 
Phase

Late

Detailed 
Design 
Phase

Timeline

Tasks

Initial download

Bi-Weekly download

Weekly download

Data Integrity Checks upon every download.



CMS: PROCESS FLOW

Completion Management 
System (CMS)

Engineering Construction
Mechanical 
Completion

Commissioning Operation



CMS: PROCESS FLOW – LEVEL OF ACCESS

Administrator Rights

Status/ Data Entry Rights

Read-Only Rights

• Vendor under the guidance 
of CMS Lead.

• System Completion Team

• Others (Would be defined 
together with Client Team)



CMS: DELIVERABLES

Completion Management 
System (CMS)

Construction 
Completion 

Status Report 
and Graph

Punch List 
Status Report 

and Graph

Mechanical 
Completion 

Status Report 
and Graph

Preservation 
Status Report 

and Graph

Commissioning 
Status Report 

and Graph





Transition Phase to  Commissioning(Energized)

 

SSC To Complete all MCC till TCP SSC Assistance  For Start Up and Performance Test

 

Ready For Start Up Certificate

  

System Turn Over Notice
System Turn Over Certificates
Completion Notice (Facility Turn Over Notice)
Completion Turn Over Certificates (Facility Turn Over Certificates)

  

Mechanical Completion Certificate

  

Commissioning and  Final Acceptance 

1. Static Commissioning 
Checksheets ‘B’ Sheets

2.Static Commissioning 
Completion Certificates

3. All ‘A’ Punch to Be 
Completed

4. Tri-Party MC Walk 
Down 
 

Turn Over and Acceptance 

Mechanical Completion 

Construction Static Commissioning Approval to Start Up Start up Stable Operation Dynamic Commissioning

1. Discipline 
Construction 
Check Records 
‘A’ Sheets

2.Discipline 
System 
Construction 
Completion 
Certificate

3.Tri-Party DSCC 
Walkdown

 

1. Execution of Dynamic 
Commissioning

2.Turn Over Tri-Party Walk 
Down After Mechanical 
Completion Turn Over

3. Generation of Turn Over 
Punchlist

4.All Punches ‘B’ to be 
Completed

5. TCP Packages [ED5]
 
 

1. Pre Start Up  Tri 
Party Walk Down

  

1. Commen
ce Opn.

2. Correct 
Operatio
n 
Dificienc
es

 
 

1. Daily 
Operation 
including 
Maintenance

2. Performance 
Test Against 
Acceptance 
Procedure

  

Provisional Acceptance Notice
Provisional Acceptance Cert  



MC: PROCESS FLOW

ENGINEERING 

MTO (AFC/ IFC)
PROCURMENT

MULTI-DISCIPLINE

FABRICATION

MULTI-DISCIPLINE

QUALITY CHECKS

&

MC CHECKS

‘A’ CHECK RECORDS  &

‘B’ CHECK SHEETS 

(If applicable)

DISCIPLINE 
CONSTRUCTION 

COMPLETION  WALK 
DOWN

DISCIPLINE 
CONSTRUCTION 

COMPLETION 
CERTIFICATE. (DCCC)

‘B’ CHECK SHEETS

(If applicable)

SYSTEM MECHANICAL 
COMPLETION 

CERTIFICATES (SMCC) 
WALK DOWN

SYSTEM MECHANICAL 
COMPLETION 

CERTIFICATES (SMCC)

MECHANICAL 
COMPLETION  

CERTIFICATE (MCC) 

Clear “A” Punches

HANDOVER TO 
COMMISSIONING









Mechanical Completion Certificate (MCC)

CMS Index of Deliverables

New & Existing  Packages

Marked Up 
DWG, P&ID, 
SDL, D&ID

Punch List Summary

Multi –Discipline

System Mechanical 
Completion 
Certificate

(SMCC)

Check Sheets – ‘B’ 

Multi –Discipline

Discipline System 
Construction 
Completion 

Certificate (DSCCC )

Check Records – ‘A’ 

Multi –Discipline

Preservation 

Multi –Discipline

Check Records 

Multi –Discipline





Transition Phase to  Commissioning(Energized)

 

SSC To Complete all MCC till TCP SSC Assistance  For Start Up and Performance Test

 

Ready For Start Up Certificate

  

System Turn Over Notice
System Turn Over Certificates
Completion Notice (Facility Turn Over Notice)
Completion Turn Over Certificates (Facility Turn Over Certificates)

  

Mechanical Completion Certificate

  

Commissioning and  Final Acceptance 

1. Static Commissioning 
Checksheets ‘B’ Sheets

2.Static Commissioning 
Completion Certificates

3. All ‘A’ Punch to Be 
Completed

4. Tri-Party MC Walk 
Down 
 

Turn Over and Acceptance 

Mechanical Completion 

Construction Static Commissioning Approval to Start Up Start up Stable Operation Dynamic Commissioning

1. Discipline 
Construction 
Check Records 
‘A’ Sheets

2.Discipline 
System 
Construction 
Completion 
Certificate

3.Tri-Party DSCC 
Walkdown

 

1. Execution of Dynamic 
Commissioning

2.Turn Over Tri-Party Walk 
Down After Mechanical 
Completion Turn Over

3. Generation of Turn Over 
Punchlist

4.All Punches ‘B’ to be 
Completed

5. TCP Packages [ED5]
 
 

1. Pre Start Up  Tri 
Party Walk Down

  

1. Commen
ce Opn.

2. Correct 
Operatio
n 
Dificienc
es

 
 

1. Daily 
Operation 
including 
Maintenance

2. Performance 
Test Against 
Acceptance 
Procedure

  

Provisional Acceptance Notice
Provisional Acceptance Cert  



 System Mechanical Completion Certificates
 Requires:

▪ Completion of  Discipline System  Construction Certificates

▪ Static Commissioning Certificates

 Dynamic Commissioning
▪ System Commissioning Procedure to be submitted and Reviewed / Approved by Company System 

Completion Team 

▪ Ensure All ‘CC’ and ‘SC’ Check sheets for the related System  to be commissioned has been completed and 
Signed Off by Authorized Parties.

▪ Ensure Availability of Commissioning Spares 30 Days Prior Static Commissioning.

▪ All ‘A’ Punch Closed

 System Turn Over Notice

▪ Notice issued by Contractor Upon  Completion of System Dynamic Commissioning inclusive of  Completion 
of ‘A’ and ‘B’ punchlist 

▪ Turn Over Completion Packages (TCP) to be prepared and Submitted  to Company as a package per system 
/ subsystem





 Turn Over Completion Packages (Part of ED 5 Submission)
▪ Section 1 – Objectives

▪ Section  2 – System Description / System Limits / Associated System / Temporary System and Performance                 
                    Standard

▪ Section 3 – Safety Assessment

▪ Section 4 – Mechanical Completion and Commissioning

▪ Section 5 – Vendor Support

▪ Section 6 – Preservation and De-Preservation Records

▪ Section 7 – Commissioning Materials / Spares and Test Equipments

▪ Section 8 – Commissioning Scope and Procedure

▪ Section 9 – Commissioning Test Records and Reports

▪ Section 10 – Drawing and Vendor Information

▪ Section 11- Turn Over Documentation 

▪ Section 12 – Notes and Correspondence





 System Turn Over and Acceptance Certificates

▪ Company Will review SSC Submission of TCP and ensure Tri-Party Walk Down has Occurred Prior Issuing 
System Turn Over and Acceptance Certificates

 Completion Notice (Facility Turn Over Notice)

▪ Notice will be Generated By SSC to Company that all System Turn Over Notice have been issued and 
System Turn Over Certificates has been received.

▪ All System has been Commissioned and Turnover Completion Packages has been accepted

 Turn Over Certificates (Facility Turn Over Certificate)

▪ Company Will review SSC Submission of  Completion Notice Ensuring SSC has Completed  all the work.



 Ready For Start Up Certificate

▪ Prior Start Up offshore interface EPC 3 and EPC 4 Commissioning Tri-Party Walk down will be Completed.

▪ A Certificate Issued by Company indicating that hydrocarbons may safely be introduced into the facility 
upon Commissioning of Offshore System which interface with EPC 3and EPC 4.

 Start Up and Stable Operation
▪ SSC will Provide Assistance for Start Up Operation Till Stable Operation

▪ Once Operation Is Stable SSC will issue a Provisional Acceptance Notice to Company.

▪ All Punchlist to be Completed

▪ All DFO Documentation to be Completed.

▪ Completion of Performance Test Against Acceptance Procedure



DYNAMIC COMMISSIONING
TURN OVER COMPLETION PACKAGE 

(TCP)

SYSTEM TURN OVER NOTICE

FINAL ACCEPTANCE

MECHANICAL COMPLETION CERTIFICATE

SYSTEM TURN OVER CERTIFICATE

COMPLETION NOTICE (FACILITY TURN OVER NOTICE)

COMPLETION CERTIFICATE 
(FACILITY TURN OVER CERTIFICATE) 

START UP CERTIFICATE

PROVISIONAL ACCEPTANCE NOTICE



INTERFACE WITH COMPANY/CLIENT 
SYSTEM COMPLETION TEAM

INTERFACE COMPLETION TEAM

- Formation of an Identified and nominated Integrated System Completion Team from both SSC and Company 
to Facilitate effective Execution of Commissioning  till effective handover of systems From Projects Team to 
Company Operation Team.

- Nominated System Managers Will be the Driving Force to Get System Mechanically Completed Till Completion 
of TCP and Final Acceptance.

EXAMPLE OF SYSTEM CHAMPIONS / SYSTEM MANAGER

Cooling Medium 

Sys 

No

TCP 

No
System Description

SSC Engineering System 

Manager

SSC Construction Team 

System Manager

SSC System Completion 

System Manager

Company 

System 

Manager

921 921 Sea Water Cooling

922 922 Fresh Water Cooling

923 923 Cooling Water (Inert Gas)

924 924
Main/ Auxiliary Circulating 

Cooling Seawater

925 925 Sea Water to Inert Gas



 ZERO Punch Items for System Completion Activities.

 Prompt Delivery of Engineering Deliverables

 Prompt Execution of Construction Activities Leading to System 
Completion Activities due to Compressed Commissioning Schedule. 

 Undertaking Offshore and Start Up Commissioning of Facilities

 Proper Coordination  And Immediate Rectification within Multi 
Discipline during execution of System Completion/Commissioning.



BW CATCHER FPSO
Owner Operation, Commissioning Team, Vendor/Manufacturer and DNV Class Inspector 
Altogether testing and commissioning the FPSO Turret System Successfully..
Team Work Deliver…



No. 1 Myin Gyan Steel Mill Plant
Myanmar Engineers successfully delivered the completion and commissioning of the plant 
even without the Vendor Support.
Areas to Improve
Safety Permit to Work System, Emergency Response Team Preparation,QAQC, Vendor 
Support for Advanced Control System Upgrade..etc.



PengPat Steel Mill Plant
Myanmar Engineers Successfully deliver the completion and commissioning of the plant 
together with the Russian Engineers.
Areas to Improve
Safety Permit to work system. Emergency Response Team Preparation.QAQC.
Preservation of the plant after commissioning before start up and operation.



QUESTION AND ANSWER
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