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Credit(s) earned on completion of 

this course will be reported to AIA 

CES for AIA members. 

Certificates of Completion for both 

AIA members and non-AIA 

members are available upon 

request.

This course is registered with AIA 

CES for continuing professional 

education. As such, it does not 

include content that may be 

deemed or construed to be an 

approval or endorsement by the 

AIA of any material of construction 

or any method or manner of

handling, using, distributing, or 

dealing in any material or product.
_______________________________________

Questions related to specific materials, methods, 

and services will be addressed at the conclusion 

of this presentation.
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This presentation is protected by US and International Copyright laws.  

Reproduction, distribution, display and use of the presentation without written 

permission of the speaker is prohibited.

© Coffman Engineers, Inc. 2018

Copyright Materials
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This case study examines re-starting, re-commissioning, and 

optimizing an industrial gas chiller used for drying well-head natural 

gas. It validates building commissioning processes in non-building 

applications. The project applies building commissioning to a piece 

of industrial equipment. The recommissioning led to a new OPR, an 

operational hazard analysis, design review, installation verification, 

and testing as well as planning, documentation, and training. The 

completed project transformed a non-performing investment into a 

system that exceeded expectations.

Course

Description
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Learning

Objectives

1. Learn the difference between startup processes and commissioning processes, in 

this case the recommissioning leading to a new OPR, an operational hazard analysis, 

design review, installation verification, and testing as well as planning, 

documentation, and training.

2. Learn the importance of using all the steps in the commissioning process and not 

cutting corners. Understand that the commissioning process, by design, incorporates 

measures that optimize mechanical, electrical, plumbing and fire protection that 

provide many benefits beyond immediately apparent operations.

3. Understand how the CxA can apply building commissioning processes to non-

building applications.

4. Understand the importance of including the commissioning requirements properly 

in the project specifications so that all benefits to mechanical systems are assured, 

documentary requirements are met, and compliance with relevant regulations, 

standards, laws and ordinances is met.

At the end of the this course, participants will be able to:
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Get the whole story



Today’s Presentation

• Who we are

– Owner and consultant

• What is this thing?

– The Alaska Factor

– The Chiller

• Why ReCommission? 

– The Owner’s Perspective

ReCommissioning an Industrial Gas Chiller
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Today’s Presentation

• The ReCommissioning process; 

– Compare Cx to ReCx

• System challenges

– Initial findings

– Follow-on projects

• Conclusions

– What’s next
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Who We Are

• Melissa Bynum, Project Manager 

for Capital Improvement Program 

Management for the North Slope 

Borough, AK

– Issued contract solicitation

– Managed contract scope and budget

– Participated in OPR development
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Who We Are

• Walter Heins, PE, CxA, CCP     

Commissioning Consultant

– Developed project approach

– Facilitated OPR

– Developed Cx Plan

– Facilitated all field activities
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Who We Are

• The Commissioning Team

– Commissioning Consultant

• Mechanical, Electrical 

• Manufacturer’s Engineer

– Gas Field Operator

– Subcontractors

• Refrigeration contractor

• PLC Integrator
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ReCommissioning an Industrial Gas 
Chiller
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• The Alaska Factor

• Barrow now known 
as Utqiagvik, is the 
most Northern City 
in the United 
States.

• Located 320 Miles 
North of the Arctic 
Circle.

• Utqiagvik
population of 4,933.



640 Miles

Alaska’s North Slope compared to the Gulf Coast

ReCommissioning an Industrial Gas Chiller
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•No Road!  All freight comes by ship (summer) or air.

640 Miles
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– Approximately 94,000 square miles 

ReCommissioning an Industrial Gas 

Chiller

– Climate ranges from -30 below 

in the Winter and 40 to 70 

above in the Summer.

– Includes 8 villages that range in 

population of 200 to 4,933.



•Sun sets on Nov. 18 and 

doesn’t come up for 65 

days.
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•Midnight Sun in May

•We have Polar Bears!

ReCommissioning an Industrial Gas 
Chiller



• We don’t live in Igloos. 

We have real homes. 
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• Natural Gas is our only fuel 

for heat, electricity, and the 

water/sewer plant. 

• Homes are built on pilings to 

preserve the permafrost.

ReCommissioning an Industrial Gas 
Chiller



ReCommissioning
an Industrial Gas 
Chiller
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Why ReCommission?

• We had a Chiller Skid that 
didn’t run and we couldn’t 
figure out why? 

• We needed the chiller to 
dry out our gas so it can be 
processed and delivered to 
all the residences in Barrow 
(Utqiagvik)  



ReCommissioning
an Industrial Gas 
Chiller
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Why ReCommission?

• Chiller Skid was  
constructed and installed in 
2009 and ran seasonally

• After the first season 
Chiller Skid started to fail. 
Operators left it off and 
bypassed the Chiller using 
our Primary building.



•Contracted with Coffman 

to find the problem.

•Discovered missing 

lubrication management 

components. 

•Without these key 

components the Chiller 

Skid wouldn’t work 

properly. 
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17-Mile Gas Pipeline
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•We also needed a way

to transmit operating data to 

the operation center. 

• Installation of a control 

module included a 

PLC/HMI and 

eventually SCADA.
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Local Control Panel

(Gas Line Overhead)
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What is this thing?
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Natural Gas Chiller
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Natural Gas Chiller
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Compressor

Condenser

Evaporator

Natural Gas
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Refrigerates Raw Natural Gas
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Packaged Air Cooled Condenser with 4 independent 

circuits

Packaged Chiller Skid with 4 independent circuits
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Initial Commissioning 

Structure and Plan

– No specification for inspection or testing

– No specification for training

– No specification for O&M Manuals
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Initial Commissioning 

Prefunctional 

– Factory witness testing incomplete

– Manufacturer factory checkout report 

– No Prefunctional examination recorded
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The original Prefunctional Factory Checkout Sheets
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Initial Commissioning 

Functional Testing

– Better described as a “Startup”

– Short runtime  

– Minimal performance benchmarking

– Brief / poor records
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The Original Functional Checkout Sheets
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The Process: ReCommissioning

Cx Plan

– Combination of Scoping, OPR, and Process

– Scoping
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The ReCommissioning Process: 

Cx Plan

– Scoping

• Major refrigeration upgrades

• Complete PLC replacement

30

ReCommissioning an Industrial Gas Chiller
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The Process: ReCommissioning

Cx Plan

Combination of Scoping, OPR, and Process

– Scoping

• Major refrigeration upgrades

• Complete PLC Replacement

• CxA to represent Owner in RFPs

• Develop RFPs & evaluate proposals from 

qualified contractors

CxEnergy 2018 31

ReCommissioning an Industrial Gas Chiller



The Process: ReCommissioning

Cx Plan

– Combination of Scoping, OPR, and Process

– Owner’s Project Requirements

• Determine temperature setpoints and 

deadbands

 -40°F to -35°F
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The Process: ReCommissioning

Cx Plan

– Combination of Scoping, OPR, and Process

– Owner’s Project Requirements

• Determine temperature minimums allowed

 -40°F to -35°F

• Determine summer/winter operations
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The Process: ReCommissioning

Cx Plan

– Combination of Scoping, OPR, and Process

• Owner’s Project Requirements

 Determine PLC shortfalls
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The Process: ReCommissioning

Cx Plan

• Combination of Scoping, OPR, and Process

• Owner’s Project Requirements

– Determine PLC shortfalls

– Examine Hazards
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The Process: ReCommissioning

Cx Plan

• Combination of Scoping, OPR, and Process

• Process

– Statement of 5 W’s and 1 H
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The Process: ReCommissioning

Cx Plan

• Combination of Scoping, OPR, and Process

• Process

– Statement of 5 W’s and 1 H

– Issue Prefunctional checksheets
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Refrigeration Upgrades
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Prefunctional Checksheets
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Prefunctional Checksheets, Compressor
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Prefunctional Checksheets
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Prefunctional Checksheets, Refrigerant System
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Programmable Logic Controller Replacement

ReCommissioning an Industrial Gas Chiller



CxEnergy 2018 42

Class 1 Div 2, 500 PSI Oil Level Monitors 
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The Process: ReCommissioning

Cx Plan

• Combination of Scoping, OPR, and Process

• Process

– Statement of 5 W’s and 1 H

– Issue Prefunctional checksheets

– Issue Functional Performance Tests
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Gas Pre-Heater
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Functional Performance TestsFunctional Performance Tests
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Programmable Logic 

Controller Replacement

ReCommissioning
an Industrial Gas 
Chiller
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Programmable Logic Controller Replacement
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Functional Performance TestsFunctional Performance Tests
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Functional Performance Tests
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Oil Management Systems
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Oil Management Systems
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The Process: ReCommissioning

Project Closeout

– Training

• Develop content

• Engage videographer

• Schedule trainees
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Training VideoTraining Video
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The Process: ReCommissioning

Project Closeout

– Training

• Develop content

• Engage videographer

• Schedule trainees
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ReCommissioning an Industrial Gas Chiller

– O&M Manual
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O&M ManualO&M Manual
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– Equipment was examined

– Owner’s Project Requirements were compiled

– Project specifications were developed

• Plans and Specs

• Testing, Training, and O&Ms

The Building Commissioning Process

ReCommissioning an Industrial Gas Chiller
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– Owner was represented by qualified engineers 

during upgrades

– System underwent rigorous FCO over a wide 

operating range

– Project accepted based on verifiable criteria

The Building Commissioning Process

ReCommissioning an Industrial Gas Chiller
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The Building Commissioning Process

Job Complete!

ReCommissioning an Industrial Gas Chiller
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– The building commissioning processes are 

adaptable to commissioning any project

– Get the Whole Story!!!

• Work with the Owners to develop the OPR

– Owners can only expect thorough commissioning 

if they specify it

Lessons Learned

ReCommissioning an Industrial Gas Chiller



This concludes The American 
Institute of Architects 

Continuing Education Systems 
Course

Walter K Heins, PE, CxA, CCP
heins@coffman.com
www.Coffman.com

9907) 267.6664
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