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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:



g Key Elements of Successful Plant
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Commissioning
Start Up

nitial Operation
Performance Testing
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Planning

Risk Assessment (eqg. 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



System Completion / Mechanical

Completion

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. m
= Construction '
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Typical Tasks

Mechanical
Piping
Structural
Electrical
Instrumentation




Typical Tasks ( Mechanical)

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
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Typical Tasks ( Piping )

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)




Typical Tasks ( Structural )

Inspection of all supporting structure




Typical Tasks ( Electrical )

Inspection ( Cable trays, cable tray supports,
cable tray fills, cables, bend radius, Wiring,

Termination, Grounding )
Megger Testing




Typical Tasks (Instrumentation )

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

Validation of instruments

Validation of valves ‘\ } »

Loop checks M/”é‘" .
Flushing of tubing ‘=3 \t ‘
Tightness test of tubing




P&ID Checking

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



Pre-Commissioning

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 )
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OBJECTIVES AND GOALS
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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

O Integration of Resources from Various group

@@

QEnsuring / Validating Critical System Design

dForm the basis for successful hand over of FSO till Final Acceptance



ORGANIZATION

System Completion

Company / Client

Manager =~ | “TTTTTossossossossssoes System Completion Team
Mechanical Completion Commissioning Lead Operation
Lead Support Lead
Mechanical Mechanical Mechanical Mechanical CMS Lead Commissioning Commissioning Commissioning Operation
Completion Completion Completion Completion System Engr System Engr System Engr Crew
Engr(STR) Engr (PIPE) Engr (MECH) Engr (EIT) (Automation & (Piping & (Power System)
Ctrl) Mech)
Inspectors Inspectors Inspectors Inspectors Administrators Supervisors & Supervisors & Supervisors &

Technicians

Technicians

Technicians




SYSTEM LISTING

LISTOF SYSTEM FORSYSTEM 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

PLANNED TO BE MECHANICALLY COMPLETED / TESTED AND COMMISSIONED TO THE GREATEST

2 36 SYSTEMS EXTENT POSSIBLE PRIOR INTRODUCTION OF PROCESS FLUID

SYSTEM THAT MAIN MAINLY VENDOR PURCHASED EQUIPMENT REQUIRE LITTLE OR NO

3 1 SYSTEM COMMISSIOINING
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PHASE 1 - ONSHORE SITE COMMISSIONING
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PHASE 3 = OFFSHORE START UP AND COMMISSIONING
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SYSTEM COMPLETION SCHEDULE
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CMS REQUIREMENTS

Systems Completion Execution Process Banyu Urip

Mechanical Com pletion Tumover and acceptance Start-Up ACCEPTANCE
Care, Custody, & Control Transfer
EPC Contractor =» MCL

Non-emergied Ene gleed \ : | ’

Complations
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er e
Construction Completion Static Commissioning ynamic Cor Start-up
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Single System
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Completion Mechanical — ;
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Notes
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(2): NIA N ——. iz ) § v
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CMS: PLANNING AND SCHEDULING

Tasks

@ Late

Mid Detailed
Detailed Design
D:E?Sf Phase
Front End Phase
Phase Weekly download

Bi-Weekly download

Planning ‘ Initial download ’

Data Integrity Checks upon every download.
Timeline



CMS: PROCESS FLOW

m— m— — —

Mechanical

Engineering Construction 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.

e System Completion Team

e Others (Would be defined

together with Client Team)



CMS: DELIVERABLES

Construction

Completion
Status Report
and Graph
Commissioning Punch List
Status Report Status Report
and Graph : and Graph

Completion Management
System (CMS)

Mechanical
Completion
Status Report
and Graph

Preservation
Status Report
and Graph



SYSTEM COMPLETION - MC

REQUIREMENTS

Systems Completion Execution Process Banyu Urip
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SYSTEM COMPLETION -MC

REQUIREMENTS

SSCTo Complete all MCC till TCP SSCAssistance For Start Up and Performance Test
> -

N
Transition Phase to Commissioning(Energized)
” -—> Turn Over and Acceptance
= >
“ Mechanical Completion JL Commissioning and Final Acceptance 5
—= >

E| Dynamic Commissioning f | Stable Operation F

1. Discipline é Exec.utl‘on.of Dynamic 1. Commen | 1. Daily |
” Construction ommissioning ce Opn. 'Op|erj'tlon
Check Records , including
\W Sheets 2.Turn Over Tri-Party Walk > Correct Maintenance
Down After Mechanical Operatio
H 2.Discipline Completion Turn Over n > Performance
System Generation of Turn Over Dificienc JestAgainst
“ Construction gunchlist es Acceptance
Completion Procedure
“ Certificate ‘ 4.All Punches ‘B’ to be
3 Tri-Party DSCC Completed
“ Walkdown 5. TCP Packages [EDs]
. : . , v . v v
Mechanical Completion Certificate System Turn Over Notice Ready For Start Up Certificate pq,isional Acceptance Notice
System Turn Over Certificates .
. . . . Provisional Acceptance Cert
—— == == === === ===JCompletion Notice (Facility Turn Over Notice)

Completion Turn Over Certificates (Facility Turn Over Certificates)



MC: PROCESS FLOW

Systems Com
Mechanical Comf ENGINEERING PROCURMENT MULTI-DISCIPLINE
MTO (AFC/ IFC) FABRICATION
Lume Sum

Construction Completion Static Commissioning ) @

+ Em
Pre

. Complete “CC" Check Shests ‘3"_""’"""":“;;";::"":“ Shests - Tw MULTI-DISCIPLINE
: CCWakOowns © Generate ME Punch Lints : Qe DISCIPLINE ‘A’ CHECK RECORDS &

. Complete Critical Punch List ltems . ‘f“'“P"" " Punchlint ltems . oo CONSTRUCTION or QUALITY CHECKS
v.”:f::.:?‘r::l::\, 3” g‘i.’:,:m'lL:‘:.xlv:;-jmvt (ins trumentation checks) |;p:(.:| COMPLETION WALK B’ CHECK SHEETS &

.« FlL of 2/S00| Ol Systems (clean-up) I\M |f 5 |icab|e
o DOWN (SRR ) MC CHECKS

Non-energized Energzed

- Loop Cantinuity Checking
« Cable Megger Testing

« Rotating Equipment Cold Alignment t
- Prossure Testing

« Pu

v
. Qu val
. e ving Process| = M e
- Dve . f v Lo
- Flushing/Cleaning (water, ak) : . = 1ing . Col
+ Drying (from flus hing) * Control 8 fface Testing - Lon
+ Vessel and piping fe-instatement . N2
. N2

Single System

sl DISCIPLINE SYSTEM MECHANICAL
’ sytem ‘ — CONSTRUCTION Q ‘B’ CHECK SHEETS Q COMPLETION
Con 1 — yatem

i ol E — bl COMPLETION (If applicable) CERTIFICATES (SMCC)
Cartitionte CERTIFICATE. (DCCC) WALK DOWN

Lo

Notes.
(1) may take place priorto Turno e -
(2): N/A ‘

(3): required for every phase of hyd rocarbon introduction
All SMCC issuediendorsed and A P

items complute MECHANICAL

COMPLETION
HANDOVER TO <:| CERTIFICATE (MCC) <:| A TIEL
COMMISSIONING CERTIFICATES (SMCC)

Clear “A” Punches



'‘A' CHECK RECORDS

Fpp—— ;-’ o MCCCR
I'J. S GAGAK RIMANG = GAGAK RIMANG
BANYU URIP PROJECT EPC 2 —F50 i - BANYU URIF PROJECT EPC 4 - FSO

rrm—r Tt Satem .| prr— SECHAREAL Eystem Mo [5un symtem vic | Dhcipine IMZTRUMENTATION
r—— pr—r— Tag Mo, Prit Date
S —— [—— Equiprnent Desoripbion Locabon
Euk Eyzsem Description B Eystem Descrption
Drawing Ha. e o1 Draaing Ma. R o
Check Recond Mo, MIICA - PREZEURE VESZEL | TAMK Ehest | 1of1 Chexck Record No. IR — CONTROL VALNVE Sheet | 10of 1
™ Decorption You ™ Remarks M Decoription Toe L] Remarks

1 | Check miemal iInspecion of equipment are In acoondance with e dyisshest 1 Check Vahe dafa-plate detalls against data sheet.

2 |creck name piate ane comect In accordance win Se 2 | Wave Instaled camect iz Hook-up drawing.

3 |Corfirm mare |z sdeguate access for emoval of nbemals. 3 ‘aive: lncalsd cormect b PEID o Location draawing.

4 |Confirm All vaives and gauges are accessibis. 4 | A Ancilany squipment comecty nstaled 2o appropriate.

E |Comfirm aguiprent insled n accordarce with manutsciuners nstncfons. £ | Gheck wnits b3 accessibie for operadon and malmerance aocess

§ |Creck hoid down boks are torgue, T neguired L3 Check Sow direcion s mankesd and comect io the FRI0.

T |Corfirm sumport am mvel ard securs with i undus flarge dstorton. 7 | check wnitis cean inb=mai § exi=mal and has ro visibie signs of damage.

8 |Corfirm shding fest ars fres. 2 | Spare eniries prugged comect plug for ansa dassificaton.

5 [Visualy inspect equipment for inbemall extermal damage: Inchuding palrtwork and 2 | Check bug sceens are instalied.

Nzl aton. 1o Confirm E1TCR |2 Delalisd "EX inspecion shest for Ex mied squipment s
10 |Confirm all wesssi trims are Instalied accomding bo desing. compleaead.
41 |Comnim access o equipment s adequate and access ladders plaforms comecly 11 | Check sartning and bonding comect az per drawing.
nsaalied. 12 | Check presenaiion iInstalied In accondance with specificaton.

12 |Comfirm man way b5 acoessibie and [FHng arangement B OOrsct 10 armwing. Femarks:

13 |Comfirm Ink=mals ane Sed and secursd a5 per drosing.

14 | Comfirm inkemal coating ks visaally undamaged.

15 |Confirm Eanktvesss ciosed out for mechanioal compietion.

16 |Grease al dav® bearings on man way covers and verity feedom of movemeni

17 |Confirm all venis and draires are Instalied comeciy

18 |Comfirm aill nozzies are comecy aligned

18 |Confirm e boss are Sisd

20 |Comfirm equipment |s ciear of debris and contaminates.

21 |Creck all boits are omue up coreclly and Fresersation applied a3 per specification

Rsmaris:

Cuictanding Punch Lict afiached? [ e / Ho |

Cutrinncing Punch Lict sinched? | Tes / Mo
D= c By Approved By Anospied By Wiinaced By Ingart By Decoriptian Compeeded by Approved by Aovepied By Winecsed By Ingut By
) e Third Fary | . . -
Company iDept | 250 Corstucton SEC Cualty MCL Crally s WREC Company (Depf | 530 Comstuction P P Third F:él'.:'.; N
Hams Hams
2ignature Signature
Diarbe Diats




‘B’ CHECK SHEETS

MCSCCS MCSCCS
3. -j P—
I GAGAK RIMANG 4 GAGAK RIMANG
EANYU URIF PROJECT EPC 4 — F50 BANYU URIF PROJECT EPC 4 — FSO
Eystem Mo [ 5t symtem v | Ciscipane MECHAMICAL Eystem Ho | s Symtem o | Discipine MIECHANICAL
Tag Mo Priv Cat= Tag Mo, =rint Date
Equipeent Description Location Equiprent Desarpbion Locafion
Exnb Eystem Descripdon Eat Eyshem Dhesaripfion
Deransing Mo. Rev. o Dironing Mo, Rew. m
Check Record Mo, MOBE — PUMP (CENTRIFUGAL TYPE] Ememt [ 1of1 Check Record Mo M1BE — FAN Emest | 1001
N Diescori plion s o Remarks M Degoaiption e Ho Fsmarks
Corfrm that all associated Sub-Eysiem A sheets and Punoh [tems Cabegony A ame Corfirm that all associated packs ane signed o prior o stading any work. Confim
. | signed off prior fo sSaring any work. Confirn that e confent of S accepied punch 1 Feak the content of the sccepbed porch lists will not Impsde commissioning. Confr ol
=55 will not Impeds commissioning. Contrm all cerfying aushorty excepion iems cefifying authorSy sxreption Bers complets or transfemsd b punch st
Ememrmmﬂedh:pu'xr = 2 | check that ail comporents are free from da—age
21 Chech inal 3| components ars fres fom demage. | CorAm et al mcomended proceoae, and Dol @ pressreaton Empcray
; J: m: Eg;:nmtcr E‘“E!z:ﬂﬂ:!ﬂ @ave Now DEsn emoved. = MERTLrED have Now besn r=moesd
Con £ il vasivess e gressed and operaeE. = - .
g Corm that all emporany ol fters, soreers, and D]E-H'E'I'E_t\ﬂ 4 Confirm all ==a faskening removed. (Mot Applocabie for onsfore use)
& | Confrm that power is isolabed and that ail sha®s ane fre= to bum by hand £ | Corfrm that al vahves are greased and fres o opersls.
- | Confrmn ransportabion rankcxse plug RS Deen removed and COmeCt Crankoase sl E Corfirm ail guards are fted and secure.
o —— -
g | Conm couping re-instled If removed for Sansporaton | Inssaliaton | LnCoupssd ' Corfirm unit intermals ane ciean and fres of debris
Mol Fun [] Corfimn maintersanos acress accepiabie
5 ;u'w‘lr:rnu'.pt.::::nuulwalunma:l:-anc:nbﬂ: {DR) alignment rechecked and 5 PR ——— S — p— -
i0_| Corfirm & guards an Ted and secure. 10 | Confirm fan méstes freely without nubbing.
2 | Corfrmn correct lubricafion Fas been appded bo the beaings, check the lubricafion 11 Coorfirmn fan sha® and bearings are undaraged
schesiile =T . - =
72 | Ermure Wersanical Seal piping 1 compiets aed - 2 | Confirm Ant vibration mountings undamagsd and adjustsd comecty.
13 | Check Lube oll ! Seal ol system for any eaks. 13 | Corfirm drive Beits bension and pullsy algnment
14 | Confrm that equipment sucion sirainers ane installsd 13 Corfm duct syshem compisted and ciean
: ::"’“‘r":’““"‘d"l;“‘: "::t':” 15| Corfirm hoiding down boks of fan and meotor ars Bk
1 cn Priming Syster complee and re senvice . —
[ Corm the S 1 5 W in the suction ime [5 purged and Tied Wi water Up 5o he & | Corim na lakage.
' | impeler i avoid pump damage Hf B priming syshem S 17 | Comfirm that the Earth Bonding strap ks iniact
18 Carry out \Verdior recomrmended pre-stant up checks in socondsnos with Wendor Start . Ry the manudachrers recommendation for prEpaaton o san and cordm thet
Up and Cpemting Mareal. no conficts arse betwsen that document and the commissioning procedure,
15 | F ComIs aroe between thal Hecumert and T Commistioning procetae. | 1 | Coramm eqnment B ready for dyramic commissioning 2 specified on reevant
30| Cormem al nsauments Insialied and In operational condHon ﬁ:: commlzsion r\-lunfmed-m e —
21 | Comem Imeriock Logic. (F applcabie) n wibration and E-p::!uz_'n:r_ r has'ioibe prowided o monkor e
57 | Corfrm bypazs operaion. [ SppicaniE] periormance of equipment during First Ssas-Up.
23 | MoEficabons for run mode. EemE in pace. Remarks:
Remanks:
Ouictanding Punsh List aftached? (Yes | Bo Cuicianding Punch Lict attaohed? [Yec / Mo)
Decorption Completed By | Completed By | winesssd By | Witnescad By Approved By Input By Dweoription Compledsd By | Completsd By | Wireccsd By Winscoed by Approwed By Imput By
Company | 2 MACL Third Party - . - Compaiy | S WoL ASCL rat Trird Party § MCL B0 o
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CERTIFICATES

SYSTEM CONSTRUCTION COMPLETION CERTIFICATE A

P' o GAGAK RIMANG

BANYU URIP PROJECT EPC 4. FSO

Systam Ocacroticn

Sut/ Sysam Number

Cortitcade Numtor

Syshum N Sub Sy=am
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Na Haoid Poim Chock
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MECHANICAL COMPLETION
DELIEVERABLES

CMS Index of Deliverables

New & Existing Packages

System Mechanical Discipline System
Dl\\lllvaék?:d&Lljlg Punch List Summary ComPI_etion Construction Preservation
g ’ Multi -Discipline Lol Completion Multi -Discipline
SDL, D&ID (SMCC) Certificate (DSCCC)

Check Sheets —'B’ Check Records —'A’ Check Records
Multi -Discipline Multi -Discipline Multi -Discipline




SYSTEM COMPLETION -TURN OVER

REQUIREMENTS

Systems Completion Execution Process Banyu

m— —_—— - == ==

Tumover and acceptance

Care, Custody, & Control Transfer.

Mechanical Co

pletion

EPC Contractor =>
Non-enegized Fnorgized
Lumg Sum H
Construction Completion Static Commissioning I Jynar !
+ Emeoute Dynamio Commissioning
- © lete “ SC" Cheok Sheet roasdun - Pre-CP2IPR(1) .
Jomplete “CC" Cheok Sheets PO 3 CROSK Iheets + Hlurmower Waldowns OnR (4 Commence Operations
Walk D * MC Walk Downs : (0 Correct Operational Defioiencies
owns a te MC Punch Liat + Bhenerate Turnower Punch Lists . Go/NoGo(3)
- Generate CC Punchlists N (_""":" i~ "‘:‘ h"“'l - Romplete TCPs o h Complete “C" Punch List Items
+ Complete Critical Munch List ltems Complete unchist Neme . Complete "I3" Munch List ltems - ';" Start-Up Walk Down Wt on Carry -over Work
Typlcal Activitien Typical Activition « ire-Start-Up Safety Reviews ™ olution plan and budg et
- Polarity Checking + Enegizing Equipment (instrumentetion checs) established)

* Loop Continutty Chedking .
« Cable Megger Testing

« Rotating Equ
« Pressure Tes ting

» Vassel Internal Irs pection

» Hendines for Fre Commbs loning Frocess
« Dealning (from press ure testing)

+ Mlus hingCleaning (water, nir)

+ Drying (from fius hing)

» Viessel and piping re i tetement

Nt Cold Alignment

Single System

Flushing of Lube/Seal Oll Systems (clean-up)
First Fill Losding
Motor No-Losd Muns
Rotating Eauipment Fi
C s e-and-Effect Testing
Instrument Loop Checking

Aligr

Panel Function Testing
Switchgear Function Teating
Control Systm Interfuce Teting

Discipline

By wtem
natruction
Completion
Certilicatn

————
[ Byntem
Meohanioal
—_—

Cortific

Completion

Tyifal Activition
« [Hesk Testing (N2 or N2MHe)
« TDYying (10 8 given s pecification)
+ Flushing
<Chemical Cleaning, Pickling, Ackizing
Hydraulio Flushing (NAS s pec)
urging
- Roading fuek and fluids
+ Coupled maotor rure
+ Josd Testing of Power Plant

. 2 Clroulation on Gas Turbines
- 2 Pross s zation of Facilities

—_—
—_—
—_— \

Notes

(1) may take place prior to Turmo v
(2) NIA

(3): required for every phase of hyd rocarbon introduction

vl A Punoh List

Stable Operations

Frocess. Operations

* Normal Daily Operations
naluding Maintenanae

« Performanoe Test (against
acceptance criteria)

Parformance Test
Compl

o

AN issued, projpot deliverables, and

y Performance T eat Complete

ACCEPTANCE
» » CERTIFICATE

I‘ ‘
All TOA certificates issusd/endorsed and
A/E Punch List items complete
Warranty Period
Regine
— — — — — — — — —

Warranty to extends 13
ACCEPTANCE (24 v

months atter
the for pipeline)




SYSTEM COMPLETION -TURNOVER

REQUIREMENTS

SSCTo Complete all MCC il WIFP SSC Assistance For Start Up and Performance Test |l
- > - >
Transition Phase to Commissioning(Energized)
-—> Turn Over and Acceptance
- “ >
Mechanical Completion Il Commissioning and Final Acceptance "_)
- >

| Dynamic Commissioning | StabIeOperationF

1. Execution of Dynamic 1. Commen | 1. Daily

2. Discipline Commissioning :
Construction ce Opn. 'Op|erj'tlon ‘
including
;bg;l;eR;cords 2.Turn Over Tri-Party Walk _ Correct Maintenance
Down After Mechanical Operatio
2.Discipline Completion Turn Over .  Performance
System _ Dificienc Test Against
Construction 3. Gengratlon of Turn Over = Acceptance
Completion Punchlist Procedure
Certificate

4.All Punches ‘B’ to be

3 Tri-Party DSCC Completed

Walkdown 5. TCP Packages [ED5]

. v
Ready For Start Up Certificate pisional Acceptance No

Provisional Acceptance Ce

Mechanical Completion Certificate q System Turn Over Notice
System Turn Over Certificates

IJ Completion Notice (Facility Turn Over Notice)

CempletioaTurn OuerCeortificates (Eacility TuraQverCartificates) ——— = =




TURN OVER AND ACCEPTANCE EXECUTION

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 NOTICE AND

CERTIFICATES

FACILITY TURNOVER NOTICE AND CERTIFICATE ) i 4 l’
P‘ S — GAGAK BIMANG ]

SANYU URIP PROJECT EPC 4. FSO

SYSTEM TURNOVER CERTIFICATE L)

GAGAK RIMANG

illglhs

SANYU URIP PROJECT EPC 4. FSO

Symtam Dascrotion

-— S/ Sysam Number

Cortiicale Numbar v

IMal, axoect 23 Sat 0NN oGlow, (he RaCilly Jasortat 2DOVE O pans Nered! Oeslroud abVe nas
oned a ned In the v 1a-Up aciwtias. Tho Bsuance of

| FACILITY TURNOVER NOTICE |

Hold Poim Check

[ERDURSED BY- AFFAOVED EY:

rovad by tne CONFANY

"0 Doy deacrbac sbove or parts tharact have be

TOMANNG Soms 10 Do Compiciad 23 0TowWs

—_——— [Pt Nama, Dato

COMPANY - TOA

g Maragar

For any remainng tema, a plan fas Doon mads and approved isla thess torms (ahach 1a aporoved plan

Descrta any portions of tha sysiom T ara aecludad from i A

wrm Compiation Marngsr

System Turnover Notice {STN) Issued and Endorsed by:

Frrt Nama, Oxte & Sgn)
CTOR - Conmezoning Loo




TURN OVER AND ACCEPTANCE EXECUTION

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 g — Commissioning Test Records and Reports

Section 10 — Drawing and Vendor Information

Section 11- Turn Over Documentation

Section 12 — Notes and Correspondence



TURN OVER AND ACCEPTANCE EXECUTION

IDEU-ED-OSPDS-000001 BANYU URIP Projact Technical Documeniation reua‘-:-:p‘gf;,o;/:;
BANYU Uf‘,\:)p ":;j;fﬁ;"‘;m;g 12 rx-,‘;_g:.:g .F’ROJ ECT Requirements and Deliverabies Rev D
| s MPL: Not Ciassited Page 51 of 78 l i T Ton
7.3 Special Tools and Test Equipment
APPENDIX L= TCP OUTLINE (TYPICAL) Section 5. Commissioning Scope and Procadurs
Saction 1 Onjective 5.1 Commissioning Scope
1.1 General Statement 5.2 Commissioning Procedures
12 Sistemert of Iment Section 9 Commissioning Test Records and Reporns
Saction 2 Sysiem Description, Sysiem Limits, Associatad Systems, Temporary Systams, and 9.1 Commissioning Checkist Status
Serformance Stanaards 9.2 Test Requirements anmor Repors (FATS/SITS)
21 Sys=m Descripdon Section 10. Drawings and Vendor information
22 SysiemUms 10.1 As-Euit Drawings
23 Associated Systems 10.2 Vendor Dramings
24 Temporary Sysems 10.3 Vendor Data Sheets
25 Perfomance Standards 10.4 FAT Results and'or Recors
Second . Sty Accecement Sacton 11.  Tumower Documantaton
31, General Saxty 11.1 Sysiem Accepiants Certificats
3.2 Sysem Spacic Sty 11.2 Tumover Punch lists

3.3 Envwonmential Considerations 11.3 Sysiam Tumover Natice
Saction &4 Mechanical Compietion and Commissioning Sacton 12.  No=s and Comaspondancs

4.1 Ststus index of ‘A’ Chack sheets from Compietion Management System 12.1 Engneening'Site QuenasModficationsMNor-Conformance

4.2 Siatus ingex of B' Chedk sheets form Compietion Management System 122 General Irformation and Notes

43 o for ous = ne ) . -
Shahas e pepons Rr OuEErding 2 oomplEten Punctt Seme (PUnch B= Nots: Every System wil have 3 Tumover and Complation Package (TCP). Every TCP Wil have me
4.4 Certificates, Discipine Mech. Comp. Certificate (DMCC), Systems Mech. Comp. Carificate SR COrMRIR 35 SReriDR JDOWE NOWRVEF, SDMRe SacioneTaay be "Nt Applicie
{SMCC)

Saction S Vendor Support

Support Requirements
Contingency Requirements
Vendor Spares Uist

[ ]
n

[
w

Section 6 PresanationDepreservation

o

Presenvation Procedurss

o
n

De-preservaion Procedures

o
w

PreservaionDe-preservation Status Reports
Commissioning Matenas, Spanes, and Test Squipment
Commissioning Matenas

.2 Commissioning Spares



TURN OVER AND ACCEPTANCE EXECUTION

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.



TURN OVER AND ACCEPTANCE EXECUTION

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



TURN OVERTILL ACCEPTANCE
DELIVERABLES

FINAL ACCEPTANCE

PROVISIONAL ACCEPTANCE NOTICE

SYSTEMTURN OVER NOTICE SYSTEMTURN OVER CERTIFICATE

TURN OVER COMPLETION PACKAGE
(TCP)

DYNAMIC COMMISSIONING




INTERFACE WITH COMPANY/CLIENT

SYSTEM COMPLETION TEAM

INTERFACE COMPLETIONTEAM

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 | TCP iy SSC Engineering System | SSC Construction Team |SSC System Completion Company
System Description System
No No Manager System Manager System Manager
Manager

921 | 921 Sea Water Cooling
922 | 922 Fresh Water Cooling
923 | 923 Cooling Water (Inert Gas)
924 | 924 Main/ Au?(iliary Circulating

Cooling Seawater
925 | 925 Sea Water to Inert Gas




KEY CHALLENGES

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.



CASE STUDY

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...




CASE STUDY

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.

’umm 2
‘ NO. (1) STEEL MILL (MYINGYAN)

i [m LH'E' 1§




CASE STUDY

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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