Eliminating the “"Gap”
between EPC Contractors and
Owner/Operators in
Commissioning and Startup

Components of Successful Commissioning &
Startup

Examples
Early Design Feedback
Define “who” “how” and “when”
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Anvil's Experience and Alignment Bridge the EPC Gap
Between Contractors and Operators

Uniquely Experienced People

Technical Personnel w/ Extensive Project Management and
Operations Background

Front Line Startup Experience with new equipment
installation startups

26 yrs. experience at a silent running plant versus 5 yrs.
with 3+ greenfield startups

Have “seen it all” and can rapidly foresee and solve complex
issues

Alignment

Proven process plan for commissioning/startup late Select
or early Design phase

Define the “Who” “How” and “When” for commissioning
and startup and Execute

Ongoing collaboration and open dialogue between EPC
contractors and operators

It sounds simple — but it doesn’t happen on its own
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Benefit to have one person with the technical, PM, and operations background. Often this will be split between 2-4 people.


New Design Build - Review & Feedback

Importance in Defining what it takes for Commissioning and startup BEFORE or DURING
Detailed Design NOT during commissioning

FEED BACK NEW BUILD
DESIGN

New Build Requirements for S/U

Eliminate issues during cold start
Select Stage — high level
requirements for startup

Startup Lines
Utility requirements and availability

Startup modes of operation (lower T, P and
flows

Tie-ins for startup filters

Define Stage — detail out with any
startup modes for equipment

Check ALL Equipment, Piping, and Controls

Appropriately sized vents and fill
nozzles/lines

Purging requirements

EXAMPLE: CRYO Plant Dryout
Design

SSS Spent on ability to Convert a
two-Stage compressor into
single state for gas plant dry out

Couldn’t run Dehy unit regen
centrifugal compressor at lower
dry out pressure

Long Piping runs and high DP

Wrong location of regen
compressor to allow lower
operating pressure for dryout

With higher pressure dry out:

Modify dry out sequence and
reverse flow jumper line to keep
from freezing out

Extra prep work on site.
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THE GAP Between EPC Contractors and Owner/Operators
The “who”, “how”, and “when” of Commission & S/U Needs to be Defined Early

SILO 1 > PM < > SILO 2
EPC CONTRACTOR Owner Operator
Execute/Operate NEW BUILD Execute/Operate
MAKE READY
Phase AND Phase
STARTUP
Completed Detailed i Plant Manager
Design
Identify, s Operations Rep
Document & _‘
Execute:
' . Who? Operators &
Procure e How? Maintenance
*  When?
B Facility Eng /
Discipline Eng
Construction/ ( CONSTRUGTION h
Installation CONTRACTOR INSPECTION
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Lack of to NO communication between construction and operations during construction phase. “Too busy operating existing facility”
Construction – Mech Complete…..alright Operations “Start it up”
Weak Definition in Schedule – usually given 2 weeks and the schedule states…..Week 1 - ”Commission Plant” WEEK 1; Week 2 - “Startup Plant” No vendors on site or brought in at premium rates after equipment cannot be started up.


Anvil's Experience, Management, and Ownership of the “Who, “How,"”
and “When" of Commission & S/U

EPC CONTRACTOR OWNER/ OPERATOR

NEW BUILD
PM DISCIPLINE CONSTRUCTION VENDOR DESIGN
INPUT INPUT INPUT INPUT

)

FEED BACK

f"' —< s ava ANVIL COMMISSIONING
AND STARTUP TEAM
WHEN_| WHO /
HOW
,, ,, ,, |
Coaﬂg;:zoljme PRECOMISSIONING MECHANICALLY COMISSIONING STARTUP
AND STARTUP TASKS AND CHECK COMPLETE TASKS AND CHECK TASKS AND CHECK
SCHEDULE LIST CHECKLIST LIST LIST

WANVIL


Presenter Notes
Presentation Notes
New build designs – start looking at commissioning and startup requirements in select stage. Can create issues or misses when doing initial “cold” startup
Schedule is to define who is responsible along with timing – fit in buckets of Pre-Commissioning (contractor/vendor responsible for before notice of mechanically complete); Commissioning; or Startup. Commissioning/Startup activities can run in parallel with vendor support (example pump startup amp pull and bearing readings).
NOTE: This includes Mechanical, Electrical, and Instrumentation for all tasks


Schedule, Task List, and Checklist

DETAILED
COMMISSIOING
AND STARTUP
SCHEDULE

PRECOMMISSIONING

\ 4

DETAILED
TASKLIST

VENDOR PRECOMMISSIONING

PRECOMMISSIONING TASKS

REPORTING AND
CHECKLIST

Daily

Review Status and Direct Activities

meetings

PRECOMMISSIONING

AND RESPONSIBILITIES

MECHANICALLY COMPLETE

VENDOR COMMISSIONING

COMMISSIONING

\ 4

DOCUMENT REVIEW

CHECKLIST AND SIGN OFF

MC CHECKLIST AND SIGN OFF

WALKDOWN/PUNCHLIST

COMMISSIONING TASKS

COMMISSIONING CHECKLIST

AND RESPONSIBILITIES

PSSR

COMPLETE PSSR
DOCUMENTAITON/ WALKDOWNS

SIGN PSSR-GREEN LIGHT FOR
FINAL COMMISSIONING AND

CLOSED PUNCHLISTITEMS

COMMISSIONING

A 4

COMMISSIONING TASKS

>

STARTUP

[ FINAL COMMISSIONING

AND RESPONSIBILITIES

STARTUP PLANNING
PROCEDURES
TIMING, MANPOWER
RAW MATERIALS ONSITE

SEQUENCE OF STARTUP (EACH UNIT)

(P&ID MARKUP W/ S/U WALK)

A 4

CHECKLIST AND SIGN OFF

STARTUP CHECKLIST
RESTART CHECKLIST

VENDOR
STARTUP COMMISSIONING
PERFORMANCE
TESTING

ANALYSIS

(ESD, PSD)

PROGRESS TRACKING REPORTING
PRECOMMISSIONING CHECKLIST SIGN OFF

ANALYSIS/TESTING RESULTS

—p»| MEET PERFORMANCE GUARANTEE

SAMPLE TESTING

HANDOVERTO OPS&MAINT
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PRECOM – schedule when vendor on site (critical, cost $$ to have on site standing around/not ready)
Mechanically complete is deceiving. It is mechanical, electrical, and instrumentation. Controls are usually separate – you do a FAT (offsite) then SAT (onsite). 
Commissioning can be both before and after PSSR. Vendors can do precomm and commissioning on some equipment without a startup (process fluids flow) – example Fin Fan coolers.
Other PRE-PSSR – first fills of lube oil. Compressor runs unloaded.
REPORTING -	loop checks are the critical path (use tracking software for loop checks and track daily progress and fix issues). Also use tracking for motors (check rotation, voltage check, amp pull, etc)
STARTUP – Will coincide with vendors doing final commissioning of equipment (pumps need to run for final bearing check, voltage/amp pull) (Compression hot alignment after 24 hrs loaded – you have to note that the equipment will be shutdown for this AFTER starting up)
STARTUP – Includes first fills, purging, light flare, Dryout for cryogenic plants, program checks on DCS controls, loop tuning. Markup P&IDs and Walkdown startup plans – valve alignments


Starting Tasklist/Schedule Versus Revised Tasklist/Schedule

Initial Tasklist/Schedule

Missing required steps/milestones

Missing Tasks
PSSRs
“Startup” for one day

Steps/Task out of order — doesn’t follow required sequence

Missing “Who is responsible” in Tasklist
Includes Vendors — Operators - Contractor

Revised Tasklist/Schedule

Project Task List

List All Detailed Tasks
Who’s Responsible / # of days to complete

Project Task List Schedule

Take Task List and integrate based on timing (what has
to lead or lag an activity)

Add # of Days and make schedule

Updated Calendar Schedule

Update Simplified List of Task/Milestones in Calendar
(High Level)

STRTETTY P CTRTRETTY COMPTESSOT oTRETETTY
20-Nov 21-Nov 22-Nov
RYO DRYOUT. P
PSSR (ANY PRIOR TO DRYOUT?) —
GEA - Refrig Compressors GEA - Refrig Compressors
7-Dec 8-Dec

GEA - Refrig Compressors
TTI - Expander Compressor

GEA - Refrig Compressors
TTI - Expander Compressor

THIS NEEDS
STARTUP

TO RUN WITH CRYO
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| 12-Hov 13-%ow  14-Now  15-How

16-Mow  17-Mow  1B-How

18-Mew  J0-Mow  2D-Wow  J3-Mow  23-Mew  24-Mov  35-How

POST PSSR COMBAISSIONING
Set Fans Purges
HRST GAS 1N - Commezion Fuel Gee System
Light Flare Pilots / 5o Flare Sweeps
Puirie Crye Plant w) Fusl Gas
sy Pt i Dty frosen Risicua Hamdar

rarsor 28 hours Unloadad - Sat Compressor Trigr to lowar pressana Tor Drpout

Comphit Inipection § Ted Rppoets
FRE PESRA- For andaction of Fued Gas for Flare and Purging
Final PESR - FSER will ba broken out to Plast Sections

oressor 22 hours Unloaded - Set Compressor Trips to lower pressure for Dr

il en IT o Retiches Gas Risyele
dl R o0 IT

ol Expander
Fina! Col &/5tariup of Fumps [prime pumps and lines wy' liquids)
Contral | Loop Tuning
Hing! Commizzonin g of Arainyer FGE Chromatograph
Cammissionin B Sign OFF

Final Cormpietion Pumchiist
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Summary

What Anvil Provides

Experienced People (For commissioning and startup)

Have the experience and knowledge for
commissioning and startup

Proven process plan for commissioning/startup in
Select phase or early in the design phase

Alignment
Detail Project Task List Schedule

Ongoing collaboration and open dialogue between
EPC contractors and operators

Bridging the Gap Between EPC Contractors and
Owner/Operators

|dentify and document the Who, How, and When for
a smooth handover process
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Thank You
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