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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
AlIA members and non-AlA
members are available upon
request.
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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
AlA of any material of construction
or any method or manner of
handling, using, distributing, or
dealing in any material or product.
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Questions related to specific materials, methods,
and services will be addressed at the conclusion
of this presentation.
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Course
Description

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 hon-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.
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Objectives

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

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.
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ReCommissioning an Industrial Gas Chiller

Today’s Presentation

* Who we are
— Owner and consultant

* What is this thing?
— The Alaska Factor

— The Chiller
* Why ReCommission?

— The Owner’s Perspective
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ReCommissioning an Industrial Gas Chiller

Today’'s Presentation

The ReCommissioning process;
— Compare Cx to ReCx

System challenges
— Initial findings

— Follow-on projects

Conclusions
— What's next

CxEnergy 2018
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ReCommissioning an Industrial Gas Chiller

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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ReCommissioning an Industrial Gas Chiller

Who We Are

* Walter Heins, PE, CxA, CCP
Commissioning Consultant
Developed project approach

— Faclilitated OPR

— Developed Cx Plan

Facilitated all field activities

&:g CxEnergy 2018
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ReCommissioning an Industrial Gas Chiller

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

* The Alaska Factor

* Barrow now known |
as Utgiagvik, isthe =~
most Northern City T
In the United
States.

* Located 320 Miles
North of the Arctic
Circle.

* Utgiagvik
population of 4,933.

acg
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ReCommissioning an Industrial Gas Chiller
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ReCommissioning an Industrial Gas
Chiller

— Approximately 94,000 square miles

— 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.
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ReCommissioning an Industrial Gas
Chiller

* Sun sets on Nov. 18 and
doesn’t come up for 65
days.

* Midnight Sun in May

*\We have Polar Bears!
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ReCommissioning an Industrial Gas
Chiller

 We don't live in Igloos.
We have real homes.

« Natural Gas is our only fuel
for heat, electricity, and the
water/sewer plant.

« Homes are built on pilings to
preserve the permafrost.

x“““/‘
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ReCommissioning
an Industrial Gas
Chiller

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
(Utgiagvik)

acg
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ReCommissioning
an Industrial Gas
Chiller

Why ReCommission?

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

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

acy
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ReCommissioning an Industrial Gas Chiller

* Contracted with Coffman
to find the problem.

* Discovered missing
lubrication management
components.

* Without these key
components the Chiller
Skid wouldn’t work

properly.

17-Mile Gas Pipeline

& o
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ReCommissioning an Industrial Gas Chiller

*\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.

Local Control Panel
(Gas Line Overhead)

AP
acy S
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ReCommissioning an Industrial Gas Chiller

What is this thing?
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ReCommissioning an Industrial Gas Chiller

Condenser
Compressor
—— Natural Gas ——p — = = p >
Evaporator

Natural Gas Chiller
an CxEner §
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ReCommissioning an Industrial Gas Chiller

/Packaged Air Cooled Condenser with 4 independent\
circuits
N /
———> - > > — —p > — - >—-> >

\ Packaged Chiller Skid with 4 independent circuits /

Refrigerates Raw Natural Gas
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ReCommissioning an Industrial Gas Chiller

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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ReCommissioning an Industrial Gas Chiller

Initial Commissioning

Prefunctional
— Factory witness testing incomplete

— Manufacturer factory checkout report

— No Prefunctional examination recorded
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ReCommissioning an Industrial Gas Chiller

24/23/2818 14:15 L

Gas Chiller Inspection and T
BARROW GAS FILED CHILLER
F-

QC test sheet Gas chiller

Date of Manufacture: April 2010

Model# NGC-8400/HP

Circuit Number: # 3

Compressor NO: 2 Ond 24

04/23/2018 14:15 R dinct iy et

FAGE  Ub/1v

QC test sheet Gas chiler n
Chille| C ol Inspectio ] F
 Gas Chiller Ciccuit # 3 Comppstor 2 0ad 2R
TestDate  od-\- 20\ :
Customer:

Sectional Drawing #:

14 _|Thermal Exspantion Valve T 3 C
% “Has been Thermal Exspantion Valve adjusted property v e 5

15 _[Main Drain Vaive test (actuated by low level) .«

% *High level Alam___~ -

*Drain PSRN I TR

Timer Drain (ON time-=— OFF time 28.—)

Pane 4 nf2

* Customer: Project: Gr o CWiNes
. Shipto Address: Customer:
Project: # 68-063
_ L 16__|Gauges types D%;—- Liquid Filled
TR et ¥ “Suction Pr PSIG
1__| Ref. operating pressure tested @ Yoo _.psl “Discharge Pressure B3 psiG
§ SMWTMEQ'-%——W m! T fakeﬂ" “3! d iz 50 * Flow Inlet Prassure se-—\R2 . PS| ‘
4__|System function test: * Flow Inlet Tu_pm;g!_—iéﬁ'—s—— Deg.F ¥° (trewy 3
*Suction Pressure e start-up) L22-PSIG 17__|* Flow rate SCFEM -
6 88 m Fressure o0 18 tion -
6 |Electrical Enclosure : .:mﬂigfﬁ_mgc ""i 0z 0 T2 \o 5
*Nema 4 Nema 4X .~ Nema7 (Class |, Div. Il) & 78 [*HilLow pressure sefting -]
*Other Nema C]ass Supplied ; “Oil pressure switch =
L s:i?gnc":;roueé Q:.M.s 20 |- Cranckase heater Enargized — ==
*PLC touch Screen Monitor test: Mes 21 Compressor (?II meld
8 |Heat Exchanger Type 22_|Contactor type installed o ___amps us_¢e
“Shell & tube: = T 23 MM:WM
*Heat Exchanger Material:_Stainless steel < 24 |Duration OF Test Hours
* Tubes material: _Stainless steel 25 _|ldentification label for main onnet —+~
9 |Condesing Unl E . PWu ] 26 _|Inlet/Outlet Byfaaa Etves test
0 [Condesing Unit HP. _ \-5 AP i E::h N 27 |E-stop test —
1_|Condesing urit ype_ Al AlTcmld 28 _|Liguid Line Solenoid Valve (eme—Jé—-) pueoscgized Whentny tumd 9FF
2 _|Fan Switch T o [ _28_|Short Circuit protection test
*Fan switch PS| Setting: ° © 5
13 |HotGas B A 2gul
*Has Hot Gag By-pass been adjusted 2




ReCommissioning an Industrial Gas Chiller

Initial Commissioning

Functional Testing

— Better described as a “Startup”
— Short runtime

— Minimal performance benchmarking

— Brief / poor records

%:g CxEnergy 2018 =27



ReCommissioning

an Industrial Gas Chiller

i)
Project Name
June 1, 2010 ]
Job Number _ |
g O, Location / Building: |
Re: Start~up & Con tom: |
Dear ' ;
System: |
Chiller Bullding 04 ¢ Testing Medium:
ohiller had been an ek o
lines from the chille ) . . Y
the separator and ¢ . N i
untll the chiller was Water |
The only damage w Other

help of the gas fizld ~— $ .
detected, We conti ) . Hours: |
needed to reach the s

line from the liqu d final Temy M oer (
components to ailo :
ran the chiller syste Person Performing Testing:

tralning and then ha
complete to allow il
spacification 1o c ol
There ks plenty o ¢
since the incoming
compressors, The
reached. Since fhe
days prior to the syj

Supervisor:

All of the training wq

service technician, 3
olassmom speaking A

L end Com ers ( Col
chiller components dgpn mnw!\U % 1
but both of these gg GO g
information on the g i -
Regards,

ACCEPTANCE REPORT

Project Name B“FW chillee Date: 5 -2 fp- |

Job Numbsr: (22() Z 5
Rrooms:_f8/. /02, j&R

Duration of Test:

Start Time: Y2\ AM

Contract Number:

Location  Building: S 1 pqdéﬁb,l!or ‘oufulﬂ%—«

Reference Requirement / Specification:

Section: _j0 \e ¥ Qas '\'23
Paragraph:_puck et gas - 4\°©
System: _( (& §l-z>mer gas Hours: /5

Components: Minutes: -7

ey e poerationg). Hiso ca \!er‘ yeo Y

V-2 andd  MAD-Z (s ooeruﬁ-uma
n_coniuncltion wilh EsD  sveten .

Comments:, ;
Qeadding  shlomen }. eof oheck old  on tomolessor
H' d» Tbe doce by .. T .

and ag)era-&‘ngf

450 j}zb/xra

Accegtance of System. Systemn Funclion, Sommisioning. Parformance, Componsals or ilems as deseride: q /
' & identiied above. < " /; / . /f
2 h ) 7
Prime Contractar: Owner Agency.

tnstall Contractor; Yoo == == .” =+ ) Accepting Agency:
—~=r-

Cont.Representative: Acceptance Representative:

Sig ; Signature:
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ReCommissioning an Industrial Gas Chiller

The Process: ReCommissioning
Cx Plan
— Combination of Scoping, OPR, and Process

— Scoping

e me s ez

GAS CHILLER FACILITY







ReCommissioning an Industrial Gas Chiller

The Process: ReCommissioning

Cx Plan
Combination of Scoping, OPR, and Process

* CxAto represent Owner in RFPs

Develop RFPs & evaluate proposals from
gualified contractors
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ReCommissioning an Industrial Gas Chiller

e T AR

CLICK ON THE STAGE TO VIEW STA

r

STAGE 1 STAGE 2

Deq. F OouT: : Deg. F OouT:
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tladiEtial Gas Chiller
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ReCommissionif
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. ReCommissioning an Industrial-Gas Chiller
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ReCommissioning an Industrial Gas Chiller

The Process: ReCommissioning

Cx Plan

* Combination of and Process

* Process

— Statementof 5W'sand 1 H
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ReCommissioning an Industrial Gas Chiller

The Process: ReCommissioning

Cx Plan

* Combination of and Process

* Process

— Issue Prefunctional checksheets
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ReCommissioning an Industrial Gas Chiller

Refrlgeratlon Upgrades

¢ p \.\\ . ] .
: . ‘%‘_\, / &“UC/],

&:g CxEnergy 2018 538

%03



ReCommissioning an Industrial Gas Chiller

> Installation-Verification-Checklisty
4 > Date »
» Compressor-#_~+ -Nameplate-Datay - Installation-Verification-Checklistq]
“ -
Instructions:~# Step-1:-Answer-questions-applicable-forthe-devices-being-inspected.§ =% _’ Date_ - 1
Step-2:-Provide-therequested-information-for-each-of-the-following-parts.-Circle-*Ye] = Compressor#:_— ,Constructionq]
the-part-isin-good-condition.§ 1
Stepr3-ExplainallyNograspansesat thebottom of therchecilist 1 Instructions: -+ Step-1:-Answer-questions-applicable-for-the-devices-being-inspected.q]
. Bem-Desawton = Respon-eX Step-2:-Circle-Yes-or-No,-orill-in-the-requested-information.-All-“No”-responses-indicate-
1-+Coalescingfilter:—»  ~» - - - - -Make;_—» __ —» i a-deficiency.-q
Model:_~» -+ i Step-3:-Explain-all-“No”-responses-at-the-bottom-of-the-checklist.-q
“Yes -+ No Item---Description —» - - - - - - -+ Responseq]
2-~+Filter-Dryers -+ -+ - -+ - -+ ----Make:_—# -+ g q
o9
.
Prefunctional Checksheets, Compressor ot
) p oY)
o]
B GE cocus  sex Ry e BN 48 ihii _':’es 0 Mo 5.~ Has-the-existing-crank-case-lubrication-oil-been-drained-and-1
& Ii-Reservoir: --Make: r and
Moderes <o ool reclaimed-for-disposal? - - - - - e Yes - Nof
Yes —» No 6.+ Is-the-transfer-of-ownership-receipt-for-the-crank-case-lubrication-q
S5-+Qil-Level-Control:~» -+ . . . -, e Mazke;_~—» - g oil~complete? - - - iy iy y Zp - Nof
Model: —» -+ 7.-» Has-the-existing-oil-separator-been-reclaimed-for-disposal?-» - -+ Nof
: Aes iy Mo 8.- Is:the-transfer-of-ownership-receipt-for-the-oil-separator-complete?- - - Nof
6.-# 20#-Pressure-Reducing-Valve: ~» -+ - e Make:_~ -+ g - =
ModeEi=b b ] 9.—+ Are-the-repairs-and-upgrades-complete? -+ - -+ - -+ Nof
Yes -+ No 10.sAre-all-serviceable-parts-accessible?q]
7-sCheckValve: —+ -+ = - ) e Make: —+ -+ . 11.-Are-the-leak-test-and-leak-test-report-complete? -+ - - -+ Nof
Madel: '; — " . 12.sls-the-evacuation-test-report-complete? -+ - - - - Nof
-Yes ¢ o s = -
2-+BallValves:s b N S S MSHE s, b o 13.sIs-the-system-charged-with-new-refrigerant-and-lubricant?—+ - -+ Nof
Model: = —» | 14.s1sthe-charging-report-complete? »  —» - - - - Nov
“Yes -+ No 15.sProvide-the-refrigerant-number: - - - - - - - - 9
9-#ServiceValves: - ~ - -~ -~ -+ -—Make: 0 -» 1 16.sProvide-the-lubrication-oil-number=» - - - - - - - 9
Model:_~+ —d h q
Yes -+ No e S
“No"-Responsest] No”-Responsesq]
Item—+ -+ Reasonfor“No"-Response¥ Item—-+ -+ Reason-for-“No”-Responsef]
I 1
P q )
{ Detest ] - TARES panien Date:nt | 1 ! Witness-SignatureX 1
2  Signaturex o o ¢
P T " Signaturelt 1
| Refrigeration-Contractort i = .
| Commissioning-Authorityt | it Refrigeration-Contractorx
. o a o]
o _Commissioning-Authorityx
ALY,
3 /o
s =
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ReCommissioning an Industrial Gas Chiller

Installation-Verification-Checklistq]
—+ - —+

- Refrigerant-System,-Nameplateq]

Instructions: » Step-1:-Answer-questions-applicable-for-the-devices-being:
Step-2:-Circle-Yes-or-No,-orfillin-the-requested-informatio
a-deficiency.-9

B * Installation-Verification-Checklisty
» o v Date- 4
v Refrigerant-System,-General4

Instructions:~# Step-1:-Answer-questions-applicable-for-the-devices-being-inspected.§
Step-2:-Circle-Yes-or-No,-or-fill-inthe-requested-information.-All-“No”-responses-indicate-
a-deficiency."§

Step-3:-Explain-zll-“No”-responses-at-the-bottom-of-the-checklist.-q

b |
™ in-all-“l . -at- . Of+ . . .
Step-3:-Explain-all-“No”-responses-at-the-bottom-of-the-chg A - Required-Preparatory-Submittalsy
9 1.+ Havethe-welding-certificates-been-submitted? -+ - - e Yes -+ No¥
Item-Description —» -+ -+ -+ -+ -+ 2.-+Have-the-refrigerant-piping-certificates-been-submitted? ~»  ~# - Yes -+ No¥
q B - Constructiony
1.-» Provide-the-type-of-refrigerant-used: - - - 1.-¢Hasthe-safety-check-been-completed? -+ - - A Yes -+ No¥
2.-¢Hasthe-safety-check-been-completed? -+ - -+ -+ -+ No¥
3.+ Hasthe-gas-flow-through-the-chiller-beentested? -+  ~» -+ No¥
4 -+ |sthe-gas-system-free-of leakage?-+ ~+ - - -+ No¥
4. Provide-the-flux-type,make,-and-name: - - - 5.-#Has-each-compressor-been-started-and-run?  ~+ - -~ No%
6.-» Was-each-compressor-free-ofissues? -+ R - -+ No¥
7.-# Has-system-been-prepared-for-commissioning? -+ - -+ No¥
5.+ Provide-the-pipe-type: - - - - - E —» Closeouty : ) y
1.+ Hasthe-operations-and-maintenance-data-been-submitted?t - -’ -+ No¥
? ” 2 -+ Hasthe-evacuated-and-collected-refrigerant-quantity-been-submitted?- -+ No¥
No”-Responsesq| 3.-# Have-the-pressure-testresults-been-submitted? —» -+ - -+ No%
Item—» -+ Reason-for-“No”-Responseq] 4 -+ Havethe-system-charging-reports-been-submitted?  ~» - -+  No¥
1q 5.~¢ Hasthetransfer-of-ownership-of-thefilter-dryer-cores-been-submitted?---Yes -+ No¥
q 6.~# Hastraining-been-completed? -+ g - -+ g -+ No¥
h‘ 7.+ Has-the-owner-signed-the-training-receipt?+ -~ - -+ -+ No¥
1
1 “No"”-Responsest
q Item—+ -+ R for“No”-Resp 1
1
L Datedt) : LB : WA paewiw WitnessSignaturex i
! | r " E Signatureﬂ Slgnamren H
u b u T r "
: | Refrigeration-Contractord efrigeration-Contractorst : :
i 1 L . n i
i + | i o] 3 4 H
| Commissioning-Authorityx® Commdssionire- Authortys : !
1
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ReCommissioning an Industrial Gas Chiller
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ReCommissioning an Industrial Gas Chiller

acg

Class 1 Div 2, 500 PSI Oil Level Monitors
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ReCommissioning an Industrial Gas Chiller

The Process: ReCommissioning

Cx Plan

* Combination of and Process

* Process

— |ssue Functional Performance Tests

ALY
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ReCommissioning an Industrial Gas Chiller
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Functional Performance

NorTH SLoPE BorouGH

Dare

Functional Performance

NoRTH SLoPE BOROUGH

DaTte

Test NATURAL GAs CHILLER Test NaTuraL Gas CHILLER
Demonstrate the following: Test Expected Results Result
o . Verify facility is in safe Gas valve isolates chiller building from | Y/N
CommpESIE TS A'a"“; i e mode. Primary Gas Handling Facility (PGHF)
o IApIICS comp ol A unctlonq o Greatipiessure (hig ow) Verify air cooled All snow and ice removed from ACCU | Y/N
Commumcagon with Remote Work§tat|on ¢ Low oil pressure condensing unit (ACCU) | and fans.
¢ Graphics complete and functional ¢ Gas temperature is safe to operate Free air passage through coils and YIN
Chiller Operation ¢ Room 20 % LEL fans is available
¢ Gas valve control ¢ Room 40 % LEL ACCU has been above 40°F for at Y/N
o Chiller start « Room 60 % LEL least 24 hours
e Chiller modulation ° Verify chiller is safe to Crankcase heaters have been on for at | Y/N
Chillar cotnning conizal 2 operate least 24 hours
o b Compressor 71 Pol
. . Suction pressure PSI
Discharge Pressure
Compressor #2 PSI
Prepare the following tools and Suction pressure PSI
supplies; Discharge Pressure
- - Compressor #3 PSI
Refrigeration toolbox Suction pressure PsI
Discharge Pressure
Compressor #4 PSI
Suction pressure PSI
Discharge Pressure
Associated Equipment Matrix Oil level is mid-point of sight glass
Compressor #1
ltem Interlock Normally Open | Normally Closed Crankcase A | YIN
or ON or OFF Crankcase B | Y/N
Oil Reservoir | Y/N
HVAC Supply Normal Operation Yes Compressor #2
: Crankcase A | Y/N
HVAC Supply Safety Operation Yes Crankcase B | Y/N
HVAC Exhaust Normal Operation Yes Oil Reservoir | Y/N
" Compressor #3
HVAC Exhaust Safety Operation Yes Crankcase A | Y/N
i i Crankcase B | Y/N
Chiller Normal Operation Yes Oil Reservoir | YIN
Chiller Safety Operation Yes Compressor #4
; . : - Crankcase A | Y/N
Note: A HAZ OPS matrix must be completed prior to final testing of the new PLC Crankcase B | Y/N
Qil Reservoir [ YIN

CxEnergy 2018



ReCommissioning
an Industrial Gas
Chiller

Programmable Logic
Controller Replacement
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ReCommissioning an Industrial Gas Chiller

- Programmable Loglc Controller Replacement |

&:g CxEnergy 2018 - f47



Functional Performance

NorTH SLoPE BOROUGH DaTte

Functional Performance NorTH SLorPE BoROUGH Date

Test NaTturaL Gas CHILLER Test NaTURAL Gas CHILLER
Test Expected Results Result C-omplete the appropriate table below
15 |Add heatto gas in the Entering gas temperature F Petnmisicy Banchiaking.
© | PGHF. Entering gas flow rate CFH | Elevate natural gas (NG) temperature at the heat exchanger (HX) in the Gas Control
Raise entering gas Chiller stage 4 starts Y/N Building.
temperature by 10°F from # heads running in stage 4 Gas Control Building
initial entering condition. Gas discharge temperature NG Temperature leaving HX °F
State conditions of gas Chiller stage 3 starts YN NG Flow Rate CFH
heater and valve. # heads running in stage 3 Chiller Free-cooler HX
_ Gas discharge temperature — NG Entering Temperature °E
Chiller stage 2 starts YIN NG Leaving Temperature E
# heads running in stage 2 Chiller Stage 1
Gas discharge temperature e
Chiller stage 1 starts YA sl 28 e 20 a8l

Functional Performance Tests =

16 Operate chiller for 30 Chiller operation stable Y/N YOJE 7D YOTEe PO YOTEJE O
" | minutes at this condition | Gas discharge temp is stable Y/N Current A Cun;ent B Current C
If all chiller stages are All cil levels are stable in mid-point of NG Entering Temperature OF
operating with two sight glasses (12) YIN NG Leaving Temperature F
compressor head loaded, Chiller Stage 3
5k|p next line and Voltage A-B Voltage A-C Voltage B-C
proceed to line 27 Current A Current B Current C
17. | Add heatto gas in the Entering gas temperature °F NG Entering Temperature °E
" | PGHF. Entering gas flow rate CFH | | NG Leaving Temperature °F:
Raise entering gas Chiller stage 4 starts Y/N Chiller Stage 4
temperature by 10°F from # heads running in stage 4 Voltage A-B Voltage A-C Voltage B-C
previous entering Gas discharge temperature Current A Current B Current C
condition. State Chiller stage 3 starts Y/N NG Entering Temperature °F
conditions of gas heater # heads running in stage 3 NG Leaving Temperature °F
and valve. Gas discharge temperature Condensate Observation
Chilcrdage 2 starts, N Time (length of test) HHMM
# heads running in stage 2 T
: otal Condensate Lb.
Gas discharge temperature
Chiller stage 1 starts Y/N
# heads running in stage 1
Gas discharge temperature
Gas setpoint -40°F is achieved YIN

acg
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ReCommissioning an Industrial Gas Chiller
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ReCommissioning an Industrial Gas Chiller
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ReCommissioning an Industrial Gas Chiller

The Process: ReCommissioning

Project Closeout

— Training
* Develop content
* Engage videographer

* Schedule trainees
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ReCommissioning an Industrial Gas Chiller
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ReCommissioning an Industrial Gas Chiller

The Process: ReCommissioning

Project Closeout

— O&M Manual
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ReCommissioning an Industrial Gas Chiller

The Building Commissioning Process

| -

omplete!

Job C
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ReCommissioning an Industrial Gas Chiller

Lessons Learned

— 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
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This concludes The American
Institute of Architects
Continuing Education Systems
course

ReCommissioning an Industrial
Gas Chiller



mailto:heins@coffman.com
http://www.coffman.com/

