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THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT

IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of the Government Expenditure and Projects Efficiency Authority.

This Document should be read in its entirety including the terms of this Important Notice. The government entities may
disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that such
disclosure includes this Important Notice.

Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their respective
consultants and/or contractors, is at that third party’s sole risk and responsibility. Government Expenditure and Projects
Efficiency Authority, to the maximum extent permitted by law, disclaim all liability (including for losses or damages of
whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party howsoever arising
with respect to or in connection with the use of this Document including any liability caused by negligent acts or omissions.

This Document and its contents are valid only for the conditions reported in it and as of the date of this Document
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/a0
1.0 PURPOSE OF THE DOCUMENT

This document has been prepared to support the Project Testing and Commissioning Guideline (EPM-KTO-
PR-000003) and Project Testing and Commissioning Procedure(EPM-KT0-PR-000006)

for better understanding of Pre-commissioning and commissioning process checklists and commissioning
templates that is described in these documents.

2.0 SCOPE

The scope of this document is to provide Testing and Commissioning Checklist and Templates to be used as a
guide in the preparation of Testing and Commissioning Methodology for infrastructure projects. Sample checklist
and templates as included in this document shall be tailored accordingly referenced to the project specifications,
design requirements, systems and equipment characteristics. Listed below are the most common mechanical ,
electrical, plumbing equipment to be tested during pre-commissioning and commissioning stages.

3.0 DEFINITIONS

Abbreviations Description
AHJ Authority Having Jurisdiction
AHU Air Handling Unit
AP Access Point
ASHRAE American Society of Heating, Refrigeration, and Air Conditioning
Engineers
ASME American Society of Mechanical Engineers
ASTM American Society of Testing Materials
BMS Building Management System
BMU Building Maintenance Unit
BPDU Bridge Protocol Data Unit
CCTV Closed Circuit Television
CDR Call Digital Record
CIM Control Interface Module
CRAC Computer Room Airconditioning Unit
CT/VT Current Transformer / Voltage Transformer
C&EM Cause and Effect Matrix
DDC Direct Digital Controller
DHCP Dynamic Host Control Protocol
DPS Differential Pressure Sensor
ELV Extra Low Voltage
EPMS Electrical Power Management System
ERD Emergency Rescue Device
ESP External Static Pressure
FACP Fire Alarm Control Panel
FAT Factory Acceptance Test
FCU Fan Coil Unit
FDAS Fire Detection and Alarm System
GFCI/RCD Ground Fault Circuit Interruptor / Residual Current Device
HOA Hand — Off - Automatic
HSRP Hot Standing Router Protocol
HVAC&R Heating, Ventilating, and Air Conditioning and Refrigeration
ICCB/MCCB Insulated Case Circuit Breaker/Molded Case Circuit Breaker
IEC International Electro-technical Commission
I/O Point Input / Output Point
LAB Limited Approach Boundary
LACP Link Aggregation Control Protocol
LAN/ VLAN Local Area Network / Virtual Local Area Network
LED Light Emitting Diode
MAS Material Approval Sheet
MCC Motor Control Center
Document No.: EPM-KT0-RG-000007 Rev 003 | Level - 3-E - External Page 6 of 73

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision.
This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this Document



WV

,‘( Testing & Commissioning Checklists and Templates
Abbreviations Description
MCCB Molded Case Circuit Breaker
MIM Monitor Interface Module
MSFD Motorized Smoke and Fire Damper
NAC Notification Appliance Circuit
NETA interNational Electrical Testing Association
NFPA National Fire Protection Association
NTP Network Time Protocol
OCPD Over Current Protective Device
OPR Owner Project Requirement
OSPF Open Shortest Path First
PABX Private Automatic Branch Exchange
PAVA Public Annunciation and Voice Alarm
PCB Power Circuit Breaker
PoW Point of Wave
PPE Personal Protective Equipment
PTP Testing Point to Point Testing
P&ID Process and Instrumentation Diagram (for BMS)
RCBO Residual Current Circuit Breaker with Overload
RCD Residual Current Device
RMU Ring Main Unit
RODI Reverse Osmosis De-ionize Water
RTT Round Trip Time
SNMP Simple Network Management Protocol
TAB Testing and Balancing
TCP/IP Tele Communications Protocol over Internet Protocol
TDS Total Dissoloved Solids
TFTP Trivial File Transfer Protocol
TSP Total Static Pressure
UL/FM Underwriters Laboratory / Factory Mutual
UPS Uninterruptible Power Supply
VAV Variable Air Volume
VESDA Very Early Smoke Detection Appliance
VFED Variable Frequency Drive
VG Voltage Gateways
VolP Voice Over Internet Protocol
VPC Virtual Private Cloud

4.0 REFERENCES

1. Project Testing and Commissioning Guideline - EPM-KT0-000003
2. Project Testing and Commissioning Procedure — EPM-KTO0-PR-000006

5.0 RESPONSIBILITIES

This document will be owned and maintained by Expro Engineering. Entities are responsible to provide
this checklist and templates to all parties responsible for the preparation of T&C Methodology.

6.0 PROCESS

Not Applicable
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7.0 ATTACHMENTS

CoNouA~WNE

EPM-KTO-TP-000001 - Checklist - Pre-start up for Pumps
EPM-KTO-TP-000002 - Checklist - Pre-start up for Fire Pumps
EPM-KTO-TP-000003 - Checklist - Pre-start up for Fans
EPM-KTO-TP-000004 - Checklist - Pre-start up for Centralized AHU
EPM-KTO-TP-000005 - Checklist - Pre-start up for VAV Box
EPM-KTO-TP-000006 - Checklist - Pre-start up for FCU
EPM-KTO-TP-000007 - Checklist - Pre-start up for CRAC
EPM-KTO-TP-000008 - Checklist - Pre-start up for Chillers
EPM-KTO-TP-000009 - Checklist - Pre-start up for Cooling Towers

. EPM-KTO-TP-000010 - Checklist - Pre-start up for Plate Heat Exchangers

. EPM-KTO-TP-000011 - Checklist - Pre-start up for Boilers

. EPM-KTO-TP-000012 - Checklist - Pre-start up for Condensate Recovery Unit

. EPM-KTO-TP-000013 - Checklist - Pre-start up for Water Treatment Plant

. EPM-KTO-TP-000014 - Checklist - Pre-start up for Waste Water Treatment Plant

. EPM-KTO-TP-000015 - Checklist - Pre-start up for Electric Traction Elevator

. EPM-KTO-TP-000016 - Checklist - Pre-start up for Escalator and Moving Walks

. EPM-KTO-TP-000017 - Checklist - Pre-start up for Building Maintenance Unit (BMU)

. EPM-KTO-TP-000018 - Checklist - Pre-start up for Generator Set

. EPM-KTO-TP-000019 - Checklist - Pre-energization for HV/MV Switchgear

. EPM-KTO-TP-000020 - Checklist - Pre-energization for Switchboards

. EPM-KTO-TP-000021 - Checklist - Pre-energization for Transformers

. EPM-KTO-TP-000022 - Checklist - Pre-commissioning for HV/MV Ring Main Unit

. EPM-KTO-TP-000023 - Checklist - Pre-commissioning for HV/MV Capacitor Banks

. EPM-KTO-TP-000024 - Checklist - Pre-energization for MV/LV Automatic Transfer Switch

. EPM-KTO-TP-000025 - Checklist - Pre-energization for UPS

. EPM-KTO-TP-000026 - Checklist - Pre-energization for MCC/Distribution Boards

. EPM-KTO-TP-000027 - Checklist - Pre-energization for HV/LV Cables

. EPM-KTO-TP-000028 - Checklist - Pre-commissioning for Grounding (Earthing)

. EPM-KTO-TP-000029 - Checklist - Functional and Performance Test for Fire Pumps

. EPM-KTO-TP-000030 - Checklist - Functional and Performance Test for Chilled Water Pumps

. EPM-KTO-TP-000031 - Checklist - Functional and Performance Test for Central Fans

. EPM-KTO-TP-000032 - Checklist - Functional and Performance Test for Centralized AHU

. EPM-KTO-TP-000033 - Checklist - Functional and Performance Test for CRAC (Precision Unit)

. EPM-KTO-TP-000034 - Checklist - Functional and Performance Test for FCU

. EPM-KTO-TP-000035 - Checklist - Functional and Performance Test for Cross Flow Cooling Towers
. EPM-KTO-TP-000036 - Checklist - Functional and Performance Test for Boilers

. EPM-KTO-TP-000037 - Checklist - Functional and Performance Test for Water Treatment Plant

. EPM-KTO-TP-000038 - Checklist - Functional and Performance Test for Waste Water Treatment Plant
. EPM-KTO-TP-000039 - Checklist - Functional and Performance Test for Condensate Recovery Unit
. EPM-KTO-TP-000040 - Checklist - Functional and Performance Test for Electric Traction Elevators

. EPM-KTO-TP-000041 - Checklist - Functional and Performance Test for Escalators and Moving Walks
. EPM-KTO-TP-000042 - Checklist - Functional and Performance Test for Building Maintenance Unit

. EPM-KTO-TP-000043 - Checklist - Functional and Performance Test for HV/MV Capacitor Banks

. EPM-KTO-TP-000044 - Checklist - Functional and Performance Test for UPS

. EPM-KTO-TP-000056 - Checklist - Functional and Performance Test for Pressure Independent VAV
. EPM-KTO-TP-000045 - Template - NFPA 20 for Fire Pumps Acceptance Test Fom

. EPM-KTO-TP-000046 - Template - FDAS Test Package

. EPM-KTO-TP-000047 - Template - Earth Electrode Testing

. EPM-KTO-TP-000048 - Template - Door Intercom Testing

. EPM-KTO-TP-000049 - Template - Car Park Access System Testing

. EPM-KTO-TP-000050 - Template - Security and Access Control Testing

. EPM-KTO-TP-000051 - Template - BMS Graphics Testing

. EPM-KTO-TP-000052 - Template - BMS Control Set-point and Parameter Testing

. EPM-KTO-TP-000053 - Template - BMS and EPMS PTP and Loop Testing

. EPM-KTO-TP-000054 - Template - Cable Testing

. EPM-KTO-TP-000055 - Template — Equipment/Device Calibration log

57.

EPM-KTO-TP-000057 - Checklist - Pre-start Up for VolP

58.EPM-KTO-TP-000058 - Checklist - Functional and Performance Test for VolP
59.EPM-KTO-TP-000059 - Checklist - Pre-start Up for LAN/WLAN
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Attachment 1 - EPM-KTO-TP-000001 - Checklist - Pre-start up for Pumps

PROJECT WAME DEAWING WO, REY.
[ KREL
SATIZFACTO
RY
[FIATES] MO
1 | Equipment is de-enemgized, safe and locked-cul. oo
2 Equipment is identified and tagged corectly in accordanoe with as-build drawings. oigl|lo
3 Mameplate parameters ane in complance with design doouments. oigl|lo
4 Equipment has no visible sipns of damage, including nust ar cormosian. oigl|lo
5 Graunding is complese and in accordance with project spedfications. glglo
& Pump foundatians ane complete and squipment is sdequately anchaned oo
7 Graifting i complete oigl|lo
Adequabte space is available o pecmil eoguipment removal far mainfenance with mmnimal
3| piping, tray’conduit or ather equipment demanting. Lifting eguipment is installed in oigl|lo
accordance wilh design dacuments
g Auxiliary systams [Le. lube o, punge, quench, balance, cooling, seal, atc | are praperky ololo
inshalled wilh no visible sigrs of damage.
10 | Lusdeation grease (ail) e properly filked and lubrication tagg eoards Ane availakle oiolo
Praservative caompoursds, gregses ard aile are claaged ir ipment surfaces, An
11 , pounds, gre: ‘lo|lo|o
desiceant B ramoved as required. L, "l.,'
L . .l'l"-'-. H
12 | Farced bricagian sysiems are cameaily @W‘MW opEnings ane evident o000
L
19 Couplng and guards ame sssami H%M;“-Ii;nuwul. records are reguinad for ololo
Surrever]. b
14 | Wisibly inspact for |nululf,l_d|ﬂi:_'$'uF|&ﬂ=ﬁru=ur~:q'uu:hrlg ojo|o
18 | Dirains and venls ans illswfammmzly roiied, i reouined oiolo
16 | Pump beak o is piped or channeksd (o cormeeniend loar drain. oigl|lo
17 Strairars in suclion piping ame installed; and adeguate means and spacs s available far ololo
ceanng
18 | ‘ibration instrumentsfprabes ane corecily mawnted and undamaged. gloglo
Viiration paneds are praperly nstaled and intemals are clean and free of debris or rust.
19 | Inbamal components are securely maunbed and labaled in accordance with praject oo
specificalions.
ap Comgonents, ncluding centraljunction baxes, see clean and intermal companants s ololo
carmescty instalbed and bleled.
21 | Piping conreclions ane comrectly balled with proper gaskel matarials (@ visible]. glglo
29 All cabinetsiconinel panals, junchion bomes, atc are praperly sealed with doancovwers ololo
< | dossd and property balied.
Fipirg appurenances nstaled such as pressune gawges, umivers:al fest plugs,
23 | CFM i g - o|jo|o
themnoanal], B9,
24 | Praduce punchlist fems far identified defacts oigl|lo
Lngristars Mame | signature and Dt hecker's Mame ! Signalure and Late
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Attachment 2 - EPM-KTO-TP-000002 - Checklist - Pre-start up for Fire Pumps

PROJECT NAME DRAWIMG WO, REW.

[H
SATISFACTO

LY

%E-

zaneral ltems
1 Garwral Bams
Equipment is de-energized, safe and locked-out.

Equipment is identified and tagged comecily in accordance with a-build drawings.

Mameplate parameters are in complance wilh design doouments.

Equipment has no visible sipns of damage, including nust ar cormosian.

Grounding is complete and in accordance with project spedfications.

Pump foundations are complete and squipment is asdeoguately anchoned

o =i S| LR ]| | kD

Grawting = compleie

Adegquate space is available o parmit aguipment removal far maindenancs with
g rminimal piping, trayiconduit or ather equipment demantling. Lifing eguipment is
instaled in accordance with desipn documents,

Muziliary sysbems (e, lube oi, purge, quench, balancoe, cooling, e, ebo ) ane
prapery installed with o visible signs of damage

11 | Lubrication grease [ail) &= properly filled and lubrication al{%ﬁkﬂrﬂs ane availahle

12 Praservalive campounds, greases, and -'.III".'- A, Ceslipment suraces, Ay
desiccant &= remeved a5 requined.

13 | Famed lubrication syshems ane MWHU kxaks or openings ane evident
Lk
14 'El:luplng and guands are @LWI&IE iAdigriment records are reguined for

IJrI'n'.I\'E'l'I L. _,—\.

10

1& | visialy inspact for installaide i chanical ssakipackng
16 | Drains and venls ane installed and adeguately rouled, if reguined

1T | Pump beak of is piped or channebed i comeriant Tear drain.

Strainers in suclion pping are installed; and adequate means and space is svailable

18 for cleaning

18 | Wibration instrumentsqorobes are corecthy maunted and mdamaged.

‘Wibration panels ane praperly nstaled and infemalks ane clean and free of debris or rust.
20 | Inbamal components are securely maunted and labeled in accordance with praject
specfications.

Components, ncluding contmaljunction boces, are clean and infermnal companents ans

21 ocarrectly installed and Bkeled.

2z Pliping connections are carecly balied with proper gasket materals (i visible ).

Ml cabinetsicontnol panels, junction bomes, atc. are properly sealed with doorioovens
dosed and properly balied.

Test manifold available with LFEM Aowmeter and gauge. Straight pipe lengths

24 | dovamistream and upstream of the fiowmeter comply So the reguirement of the
fhawermeter

23
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Testing & Commissioning Checklists and Templates

Attachment 3 - EPM-KTO-TP-000003 - Checklist - Pre-start up for Fans

FROJECT MAME DRANIMNG kO, REW.

CRED
AFACTORY
(o]

f g

Cablnet and Genaral Installation

1 Permanent labels affixed, ncluding for fars
Air flaw capacity and EEP indicated in the fan nameplale ares =ame as the approsved
2 documient.
3 | Motor rating such &= Hg (Kw) and insulation class cardorms to the appraved decument
4 Equmment kagging is in campliancs & the as-build drawings
5 | Casng cendilion good: no denbs, leaks, door gaskebs instaled
& Flexihe connectiaon between duct and unit tight and in good canditien.
T Wikration igolation egquigment iretalled & relepsad from shipging looks,
" Instrumentation installed accarding ta specification [fow swilch, differential pressoee
pressune sensor, o)
g Transpar black removed [for centrifugal fans)
10 | Clesan up of equipment completed per contracst documents
Fana and DHI'IHHFE
11 | Fanand metor aignment cames]. .
2 | Fan belt tension and condilion good -;I"'E -
13 | Fan protective shrouds Tor bells in place and secune.o i ';"-.-r‘:_a
14 | Famand metor properdy lubricatad e N
16 | Ml dampers closs tightly 1":"'-_;"-,:"*"""_,-"" s
16 | Al damper linkages have minmum gl B S
Electrical and Controls [ s, S A

17 | Pikat lights ane Fl.u'-L-.r.u'irr:l'.-"’::' ', e
18 | Power disconnesis in ul::-:"-.i-;lnn'd.]:pbilud.
19 | All slecinc cannectians I'rghf:—--
20| Praper grounding instalked for components and unil
21 | Safaties in place and apearable.
I | Startar ovedoad breakens nstaled ard correc? sioe
23 | Sensars calbrated (ses below)
24 | Conbal system inlerlocks hooked up and functianal.
28 | Smake deleciors in plec: (as applicabla)
‘varisbla Freguancy Drlve
26 | WFD powered faired b controlled sgquipment)
27 | VFD interdocked o control sysiem.
a8 Static pressure ar obher cantraling sersar progedy lecated and per driswings and
calfrated

28 | Stafic pressune ar other contraling s nsar calibrated.

30 | Drive location no? subject o excessive lemperaiores.

31 | Drive locabion no? subject io excessive moishure ar dirl.

-

2 | Drive size mabdhes malor size,
33 | Intemal seiting designating the model & cormaci

0|00|00| O (00| (OoOo|oonooon| |[0o0ooo Oo]o |ooooo oo ﬁ
0|0(0|0j0| O (00| (Oo(0o|ooo(0n| |[0o0oool [Oo]o |ooooo oo ﬁ
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WV
a5

Testing & Commissioning Checklists and Templates

Attachment 4 - EPM-KTO-TP-000004 - Checklist - Pre-start up for Centralized AHU

PROJECT MNAME DRAWING NO.

LA
BATISFACTO
RY
Mia [T E 5] NG

Cablnet and Genaral Installation

1 Permanent labels affixed, noluding for fars

Air flaw capacity and ESP indicated in the fan nameaplale are same as the
aguipment schedule and approved documeand.

[

Moltr rating in Hp (Ke) and irsulation dass conforms %o the approved documeant.

Equpment tagging is in campliancs o the as-build dawings

iCasing condition good: no denbs, leaks, door gaskets nstaled

Mecess doors closs ighlly - no l=aks

Flexile cannection betwseen duct and unit tight and in good candition.

O | == | S Ch | | L

Wibration isolation egupment installed and released from shipping locks.

g Mamt=nance accass soceptable far il and companeanis.

10 | Intamal sound atienuation installed (a5 applicable for amaped fans).
11 | Thermal insulation propery installed and according o '-,'!.r!rﬁﬂ'g_-ul'r: .

- | Instrumentation irstalled scoarding to specificas 1= %, pressUne gages,
12 W b sp mﬂ\ ﬂ\{'ﬁ B gage

florw misbers, ele ).

13 | Clean up of equipment compleied par LF’H%ILM
14 Fillers instaled and replacement | Wﬁ&lt, pemanently afixed ta housing
- caretiction filbens reu'-u'.'lt-:l

15 Amrangement of ||t=r|wf_ﬁ:h|@fu{]ﬁfem coil, hurmidifier, fans, abo.) as per
appraved documend. '\._-—l ]

16 | Transpar blacks rl:fllnvfa:l'.ﬁ""cemnﬁ.ug.:l fans
Walves, F|FI|I1!;. Accagsories and Collz

17 | Pipe fittings complete and pipes propary suppared.

18 | Pipes properly labeled

18 | Pipes properly insulabed

20 | Siraimers in place and clean.

21 | Fiping systam propedy lushed

-

Z | Mo leaking apparent around fitings

23 | Al cails are clean and firs are in good condition.

24 | Al condensale drain pans dean and slope o dran, per spac

25 | Valves properly labeled

26 | Walwes installed m prager directon (2 applicatils).

27 | chilled waler supply sensors property lacased and secune

2B | Sansors calbrated (ses calbration section balow).

28 | plugs and Ealation vabes installesd per drawings
Fana and DEITHHFE
il | Supply fan and molor aignment camscat.

i1 | Supply fan bel tension and condiion good
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Testing & Commissioning Checklists and Templates

Attachment 5 - EPM-KTO-TP-000005 - Checklist - Pre-start up for VAV Box

PROJECT NAME DEAEIMG WO, BEW,
LH Lh
SATIZFACT N
RY
ML YES| ML
Cablnet and Genaral Instaliation
i Parmanaen labels affined gogiglig
2 W made] indicated in the nameplate e compliance @ he approved documeants, oliglo
Equipmeant tagging is in compliance o the as-build drawings ool
4 | Casing condition good: no denbs, leaks, door gaskets nstaled giglig
5 Siraight duct length of JaDiameater is provided in the ntake ar as per manuiachurer's ololo
i Instrumentation installed acoarding ba specification (fiaw swilch, balameater or cros= bar olaolo
7 | Clean up of equipment completed per contrac dacuments ool
| iContral ganel and unit instrumentation is socessible Tor abapeBeiling nstalation, giglig
Electrical and Comntrods R
9 | Pilat lights are functianing ____.-;?_:"-.__:'ﬁ._l __,_"'-.:f-*"". ool
10 | Power disconnscts in place and labaled, '."T"-._."“'._."""'.:-I"'II Yo giglig
11 | Al slecinie capnectians tight. . ":.:_ -.",;_'“'-._::._";:-.,:"-.,:"-.__",1 oliglo
2 | Praper grounding iII5L1'I|EL‘|.|L'nI' Lﬂilr%ﬁ“q,ﬂuuil o0 0
1% | Sakatie= in place ard up-qfa_‘l:{ih__ | 'I'-'““w:‘ oliglo
14 | Ssnsors calbrated (g bE_EEﬂ:-I‘J_‘JIH with MIST Certification. gogiglig
15 | Contral system inferocks hooked up and functianal. oliglo
Dingmatars hame ¢ sipnature and Dise Lheacker's Mame D =ignalure and Date
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a5

Testing & Commissioning Checklists and Templates

Attachment 6 - EPM-KTO-TP-000006 - Checklist - Pre-start up for FCU

PROJECT NAME DRASING KO, REW.

iLH
FATIEFACTOR
L

& [YES

iCablnet and Genaral Installation

i FCU labedling mabches the squipment labelling as per the as-buikd drawings

FCU capacity (lonrer, e iow, and Tan ESP) matches the capacity indicated in the @guipment

2
sehedule and aporoved documents.
3 Wisual mspection and no apparent damage noticed
4 Condansate dram pped ba wasis with p-trap depth sufficent 1o handle the masmuom statc

HrEss0ne.

Uni free of dirt and debris

Filtmre mstaled ard clean

Wibkrabon isolators nstaled

5
i
7 Fanimpalier rotates fresky
8
|

Duchwiork comalebe and leak bested.

10 | Duet joint sealant properdy installed [gaskels, deats, se.:llm_!_j::gﬁ-'_lsl.

11 | &l protective covears [plastcs| rermoved Tram du:l-:r.l:_ﬂ_!'-'irr;s"'-._" A

2 | A kird fix (@i diffusers ard terminals) rlsluleufxlll"-.._"'al_- H:_"._;-r""

13 | Al ranual balancing dampers instaled .:ll'-%ﬂh_lt’h,?ul'_",ﬂl! 1T Gpen

14 | Flexile duct propedy installed. {ﬂ‘il'-._:"\"'.:_'-.

16 | Chilled waler system lushed and ﬁ;@hﬁ@‘n’n:m comghebad

168 | CHW piping properly illsuﬁgﬂ]‘q !hd?ﬁﬁer,' SLppariar,

17 | Contral valve properly il'ﬁ:ﬁ'@;.i‘.ﬁ"::-:raiuers

Al required appurienance such &8s pressune gauges, Bmp. gauges, universal plugs, isolatian
walves, balancing wahee, etc. installed and accessible.

18 | Airwents aeailable and sysiem properdy vented induding sgquipment.

200 | Flushing loap awvalable

Elecirical Check

21 | Losal isolatar and DOC installed in acoassible beatian

-

2 | Al power and cantral wiring comgleted as per circuil diagram.

23 | Al sonnections tight and approved.

24 | BMS conbrid points (paint 1o pont ard kap Sest) camplesad

25 | DDC signal matches field device coniral sipnal {0-10 wde, 2-10wde, 0-5 wdv, 4-20md)

O 00000l (00 O|0oooooooooooon oo oo
O 00000l (00 O |0Oo0o0oo0oooooooool ool o
O(0|0|0/00 |00 0O |0D0D0DooODooOo0o0o0o0ononD oo o0 |§

26 | Thermastat installed and configured (for PID type thermastat).

Dingmator= hame ! Signature and Die Cheacker's Mame ! Signalure and Dale

Document No.: EPM-KT0-RG-000007 Rev 003 | Level - 3-E - External Page 15 of 73

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision
This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this Document.



WV

Testing & Commissioning Checklists and Templates

Attachment 7 - EPM-KTO-TP-000007 - Checklist - Pre-start up for CRAC

PROJECT NAME DRAWING RO, REW.

LCHELRELD
SATIEFACTO
RY
FIETTE 5[ H |

Cablnet and Genaral Installation

Parmanent equipmend labels ane fixed and matches the equipment tag in the as- ololo
Bl dravaings.

Capacity indicabed in the nameplate camplies with the design requirements and as
per appraved documents. Capacity shal be confimed as foloes:

= Cooling Capacity fior De Type

2 | = Air Flowrate oo
= EEP far Ducted System
= Heating Capacity

= Humidification Capacity

Motor rating in Hp (K ard mofar insulation class confoms & the approved
di=auments.

Casing in good candition with no visible damage

Duet flexible conneciors betasen duct and unit in good condiion (a5 applicable).

Fan frarsport block remaved (for centnfugal fans).

Manienance accass acoaptable far unil and I.'I.'ll'lll'.h'.ll'ltj_]i-il_:./jﬂ
Thermal insulation property instalked and u:umuﬁ i ':'hé?ﬁr;r:jﬁuu:r_'n

Instrumentalion (themmameters, pressure g Mm SC0OroIng W the

appraved drawings 7

4
5
4]
T ‘ibration isolators nstaled and released from shipging locks
|
a

11 | Clean up of equipment xnlmelﬁ%?gﬁﬁﬂcl rEELUrETEn.
12 | i fl%ers installad ||- ;‘:\:\:\ W

valves, Plping, Accgdsurles dhd-Coll

13 | Pipe fittings canmglata mﬂ_ﬂﬂ' praparky supparied.

14 | Pipes propedy lsbeled

18 | PFipe=s propedy insulabed

16 | Strairers in place and clean.

17 | Piping system propedy flushed

1B | Mo leaking apparent around fitings

18 | All coils are clean and fire are 0 good candition.

200 | Al corddensate drain pans dean and shpe (o dran, per spac

21 | Valves propedy labeled

=

2 | Valves instalked m prager direchon (e applicakbs).

23 | Sensors calbrated (see calBiration seclion bakow).

24 | plugs and Ealation vakess instaled per drawings
Fan and DEI'I'IFIEI'B

25 | Supply fan and molor algnment camecl.

26 | Supply fan bek tension and in good candition.

27 | Supply fan profective shrouds for belts in place and s=cune
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WV

Testing & Commissioning Checklists and Templates

Attachment 8 - EPM-KTO-TP-000008 - Checklist - Pre-start up for Chillers

PROJECT MAME DRANWING RO, \ REW.
[¥

SATIFFACTO
[FITE |

gﬂ

zaneral Inataliation
1 General appearance good with ra agparent damags

Equipmen! nameplabe raminal capacity confarmes 1o the desipn and approved

: desumerils.

] Coaler casing pressune rating conforms ta the approved dooaments.

4 Equipment labed is affixed and confarms to the as-build drawing tagoing
5 Praper vibraSan isalabars installed and adjusied.

& Saismic resirain in place.

7 Isolation valves and balancing vakes installed.

k3| Pipe fittings and acoessories completed.

9 Pipes not supparted an chillers.

10 | Hydranic flushing completed and strainens cheaned.

11 | Mo visitle damage on condenser firs (for air cooled l:l:lud:nl.::{l.

-

¥ | Condenser water piping flushing completed (2= zu'.q'.lli:zll:!lg'I:._F_i-hI

13 | Evaporator & vent prosided (Sor indoar chillar) 0 "'-,__ ';:.-;!-

14 | Refrigerant refief pipe sstended to outside hfq'f’éq}f'hkw:-"'
15 | Sccessanas such as thermamesars, ﬁ“i‘ﬁh’?‘g“ ar basi plugs installed

16 | Flow meter (&% required) and ﬁwﬁﬁw

17 | Equipment is praoperdy _I!'..:mﬂ #M@fll n the tank is af the carmest el
18 | Mo visible ail leakage '{:_'__f‘-l |'__|,

18 | Piping and flow dirsction [ T pining.

20 | Od heater & property functioning.

21 | O filser clean

Electrical and Controls

22 | Power wiring installed properly.

23 | Ml electrical companents are grounded properdy.

24 | Contral wiring, devices, and ntedocks are hooked up

25 | Sansors caibrated (& per calibiration certificate dafs or sie methad for calbration)).

26 | Electrical isolabors ane installed as per design.

Lngmators Mame | Signature and Liate hecker's Mame ! =gnature and Uale
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Testing & Commissioning Checklists and Templates

Attachment 9 - EPM-KTO-TP-000009 - Checklist - Pre-start up for Cooling Towers

PROJECT MAME DRAWING NO.

Ganeral Inataliation

1 Equipment labelling matches {he squipment tAgging as per the As-buid.

2 Capacity of coaling fower malches the equipment schedule and approved documents.
i | Cooling Tewer in good conditien and no apparent damage naticed.

4 Fan belts progery installed and lensioned

5 Fan =haft colars installed and tight

i Fan and motor lubncated,

T Fan blade pilch adpusted (far propedler fars)

A Tonwearr bagin access in place,

4 Towear basin sump sirainens chan and sump filed

10 | Sump heater and atber freaze profection in placse {skames, ebc ) as appicable.

Al appurberances installed such as pressune and temperatore gawges in the candenser
waler piging.

12 | Spravy waber nlet sirainer nstalled and spray nozzle « E..'n:"-u,d__.a-"_,

13 | Pipe filting and acoassories nstalation complete. 1.'."-,'_ '-,_l'i:_.-"'“l

qq | Make-up water piping instalation complste | {(ﬂ?} Wﬁ’ ar motorized vale and fioat

waitcheslave] wapaans,
16 | All piping am comecily labelled wﬂv%ﬂ{ﬂr‘ﬁzrly tagged
16 | Chamical reatmenl ;,Jlﬂ}nﬂplﬂ'ﬁw

17T | Water reatment report & I'.'l:rn't'.".-1,:|'|_I
18 | Distribition header bulJlLﬁa’"

19 | Test plug installed

20 | Isalatiaon and balancing vakees installed &< per drawing.

21 | Gear box lubricated (as applicable for rolating water header with fix Speaed fan malor).
Electrical and Controda

I | Power o ounit and disconnes! installad,

23 | All elecirical companents grounded.

24 | Power avalable io the sump haafer (as apolicable)

25 | Motoe pratestion and safeties instaled
26 | Sansors and held devicas inslalled and calibraled.

27 | Contral systemn interlocks hooked up and functianal,

2B | Bypass valve and lower Boladan valve spanning calibrated

20 | Molonzed valvas, dampears, and float swilches functional.

30 | Wileation alarm tesied and function:al

i1 | Tast high and low water alarms and sulomalic closingfapening of mskea-up water
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WV

Testing & Commissioning Checklists and Templates

Attachment 10 - EPM-KTO-TP-000010 - Checklist - Pre-start up for Plate Heat Exchangers

PROJECT HAME CRAWING WO, REY.
CHECKELD
SATISFACTO
RY
[ATE [TE S N |
=aneral Inatallation
i Equipmient lsbelling matches the squipment laggng as per the As-buid. (m |
Capacity of heat exchanper matches the equipment schedule and approved
= deumieris. oo o
Equipment is in good condition and na apparent damage observed. oo
4 | Pipewark flushing, venling, and chemical reatment camplessd. olglo
5 | Pipesak supporied and proparly insulated olglo
8 I'.r_'!:.'r.mn valves, strainers, instaled induding conbral valves for multipke-paraliel et ololo
axchanger.
7 Piging appurenances nstaled such as prassune gawge, emperstune gaupe, PIT ololo
=enmars, and unisersal test plugs.
8 | Double reguiating valve or autamatic balancing vakve installad. (m |
q Flushing bypass kap pravided with isclation valve. ':"-:'_r__,ﬂ'h. oo
10 | Heat sxchanger insulaled and cladded, Y "-.,":-:.--:_,':!' olglo

Ongmatars Mame | Signature and Date Chacker's Mame ) Signature and Liae
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Testing & Commissioning Checklists and Templates

Attachment 11 - EPM-KTO-TP-000011 - Checklist - Pre-start up for Boilers

FROJECT MAME DRANING MO,
[
FATIRFACTORY
[FIE [YES [ HOD
Geaneral Inatallation
1 Ganaral appearancs geod and ma apparent damsge [ [ I |
2 Equipmieni lsbed affixed and matches (ha squipmient tsgaing in the as-build drssing Olo m|
3 Capacity indicated in the nameplate matches the capacity (fram and at” rating ar Bailer olo o
Hp} in the design and appraved documenks
4 | Space adeguate for bailer ube puling and cleaning [ [ I |
5 | Requiresd seismic resirain in place Olgl o
8 | Flue completely installed and horizontal piping sloped properky [ [ I |
7 | Combussian air supply camplass, Olg|o
S| Svstem flled with veater and lowest permissible sater level marked oo [m|
Aocessanas such as pressure gauges, femparabune gauges and PIT plugs instalied as
4 per drawing g e - T o oo v
10 | MuFigle boiler inferdock completed, Olg|o
11 | Room has sufficient ventlation sysbem [ [ I |
Plping and Accaseories ™
12 | Fuel piging installed and tested "--.-'-ﬂ [ [ I |
Hydranic piging comglebed and praven fumns in b i Sysiemn, make-
14 '.'-.'.:I.Iilur |'.|i|.'ir|J'|-gI|- u.ﬁl.'l '.::f:II:.- rehef, " Y . w . “lo|o|o
14 | Hydranic syziam Aushing EDII'[.I|E_L:EI.1;§_M£TE;IETH;HHEIJ. [ [ I |
15 | lsslation valves, fusl stap fﬂ?&iﬁhﬁ}ﬁm batancing valves installed. [ [ I |
16 | Pipe fitings and mtmni#ﬁ%ﬁm.” [ [ I |
17 | Bleed lines and roffieg Yol g0l o
18 | Tastports irstaled n;-::;!;ﬂ T — [ [ I |
189 | Flow saisch and fow meter installed &5 requinred [ [ I |
20 | Piping bype and Aow direction labeled an piping [ [ I |
21 | Chamical reatment sysiem irstalled, [ [ I |
~ | HSME Prassure Vassel Data Sheed o carfication Sag posted in aach axparsion and
22 prassune Gank i - oo =
2% | Expansion tank varified rat air bounded and complately filsd with watar, [ [ I |
24 | Air venis and bleads at high points of sysbem available o [ (I |
Elecirical and Controds
28 | Power 5 the unil and disconnect avalable Ol o
26 | Al elecirical companents grounded, [ [ I |
27 | Sansors calbrabed Ol o
28 | Control System interdocks hooked up and functional, [ [ I |
20 | Al sontral device, prsumatic iubing and winng camplese, Ol o
A0 | Motorized valvas, dampars, and loat swilchas functicnal, [ [ I |
Emergency shutdoen swilch, combuston air ssibch, $ail swilch and [ow Tire swilch
i .l'l'u'i.'l|i.'l':l.l|2 .':l:l:'d furctiaral. o(o(o
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WV

Testing & Commissioning Checklists and Templates

N
Attachment 12 - EPM-KTO-TP-000012 - Checklist - Pre-start up for Condensate Recovery Unit
PROJECT MAME DREAWING MO, REY.
HECKED
EATISFACTOR
¥
ML [YES] M
izamneral lkams
1 Equipment is identified and tagged comeclly in accordance with as-build drawings. ool
2 | Mameplaie parametens anre in complance with design documents. oo\
i Equipment has no visible signs of damage, including rust ar cormasion. Oglo
d Graunding is camplese and in accordanos with project spedfications. Oglo
5 Equipment faundation is complete and equipment i adequately anchared. ool
Adequabe space is available o permit sguipment removal far maintenance with mnimal
i piping, trayiconduit or ather equipment demantling. Lifting souipment is installed in ool
accordance with design documents
2 Auxiliary sysbems (e, lube ol, purge, guench, balance, cooling, Seal, et ) ane property ololo
installed with na visible sigre of damage.
| Lubncation grease (ail) & properly filled and lubricabion tags or recards ane available oiglo
q Praservative compounds, greases, and aiks are cleaned fr ouipment surfaces. Any ololo
desicoant = removed a5 requined. -0
%
10 | Famed ubricatsion sysiems are camecily mpsiw_ﬁ?qlzuﬂ{ﬁeuilqs are evident Oo0|0
iCouplng and guands are assamibled or gt nt records are reouined for
11 | Couping and g T * olo|o
furneneer). \ I,'I;.I_"-.I_ 3
2 | Visibly inspact Tor installagan ||Hd~'ﬁui'qﬁaﬂ*.:h{qh:'ﬁ:hng oo g
13 | Drains and vents ans |||W Wa’.!ly redted, if reguinsd oo\
14 | Pump leak off is piped i‘:.r.mﬁ“i:u o pormvenient floar drain, O0|0
15 Slrainers in suchion pﬂillMlllEL‘.ﬂElJ and adeguate means and spaos s svailable far ololo
CEdnmng
16 Components, mcluding confraljunction baxes, are clean and infernal companents s ololo
carmecty installed and abaled.
17 | Piping connections are corectly balied with proper gasket materials (f visible]. olglo
16 All cabinets’contral panels, juncton bomes, alc. are properly sealed with doarfoovens ololo
dased and properly baled.
19 | Condensabe tank provided with steam vent o cutside of the bulding Oglo
20 | Condensabe tank provided with overllow pipe with p-trapping. ool
21 | Lewal control swilches installed including the contrallers far pumg automatic aperation. O0|0
22 | Suficiend head is provided betasen Enk and pumg %o avoid casitation. Oglo
23 | Unit is propery insulated and cladded. olglo
24 | Pilat lights ane funcsianing oo\
25 | Al electrical connections inspected and appraved. olglg
26 | Prapar grounding installed foe components and units oo\
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Testing & Commissioning Checklists and Templates

Attachment 13 - EPM-KTO-TP-000013 - Checklist - Pre-start up for Water Treatment Plant

PROUECT MAME DRANIMG MO REY.

CHECEED |
AATISFACTO
RY
FdE [ ES] NG

Zaneral Inatallation

i All equipment general appearancs is good with o apparent damage

Equipmeni nameplate (Tor pumps, fans, fikers, alc | nominal capacity conlorms (o
the design and approved decumeants,

Comosian resistan materials of construclion are used for all souigment from the
K] = pply sounce i the meambrane including piping, wessel, instruments and wetted

parts of pumps.

Al piping and equipmeant is compatible with desigred pressanes.

Al piping and equipment is compatible with designed pH range (ckeaning)

Bdedia fiBers are backwashad and nnsaed.

4
5
L] All piping and equipment is prolecied agains? galvanic cormasion.
7
i |

Mesdclean carfndge filler is installed dimectly upstream of the high pressuee pump

g Feed line, is purged and flushed, bedore pressure vessels ane connected
10 | Chemical additian ponis are praparky located. __,-d_'_':t
11 | Checkiant-siphon vakaes ane propedy installed in -:hmri'hé_.ﬁ-gﬂﬁilim lines,

12 | Pravisions exist for praper mixing o cl‘runﬁ;alym{%{erd}lé:ﬁaﬁl.
13 | Dosage chemical tanks ame filled with m?ﬁlé'qlf'-c:-ﬁ,u"u}qﬁ"

14 Pravisions exist for praventing the rom operaling when the dosage
purnps e shol dawn

o y
15 Pravisions exist for prei,rfl_ﬁhg Tﬁ?gh,?ﬁ;}e pumps fram operaling when the RODI
LA

system is shut down. W "o

H chilarne s used, provisfls-Sxes 1o enswe complele chlorine removal prioe o the

16
meEmbrEanas.

Flarmed instrumeniatan allows praper aperation and moniloring of the pretreatment

17
EyEiem.

18 | Plarmed irstrameniatan is mstaled and operaiie

189 | Instrument calibratian & verilied.

20| Pressure relisf protection is irstalled and oornectly s

Pravisions exist for praventing the permeale pressune fram exceading the

A feediconcentrale pressure mone than 5 psi (0.3 bar) at ary time

22 | Intadacks, e delay relays and alarms ane properdy =l

23 | Pravisions exist for samaling permeabe from individual modules.

Pravisions exist for sampling raw water, fepd, permeale and concentrale sireams

24
fram each stage and the obal plant permeabe siream.

25 | Pressure vessals are properly piped both far oparation and cleaning mode.

26 | Prassure vessals are secgred 1o the rack or frame par manufacioees’s instructions.

Membraras are prolecied from bemperalure eafremas (reazing, dinsst sunlight,

7 Feater axhausd, e,

28 | Pumps are ready for aperation: aligied, lubncated, propar natation.

28 | Fitings ane tight.
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Testing & Commissioning Checklists and Templates

Attachment 14 - EPM-KTO-TP-000014 - Checklist - Pre-start up for Waste Water Treatment Plant

FROJECT MAME DRAWING RO, REV.

[¥ REL
ZATISFACTO
RY
RA Y E 5] N2

General Ingtaliation
i Tanks are campletely fres from mud, sand, grasel, and other detirs

2 Pre-fiker are installed o present lange unireatable abjects ta enber the wasie water
k.

3 The plant must be installed level with praper beddings or pads.

Plars that = mstaled partaly ar otally below grade, anchors shall be provide ba
avoid floatalion.

Backfiling shauld be completed after tanks are sei bo @eaid wall stress and panding
araund the pland.

Far metal fanks, cathodic protection mus: be connected prar to back filling

Tap af buried tanks are sufficienty abave the finished grade o prevent surface
waler from enlering the plant.

LN

Parimater fence are provided for saledy and prevent vandalism.
The plant site shawld be covered with graveel.

L=

A sutable aocass read fothe plant must be provided for adeouste manienance
Bkimmers and sludge rebums anre aquippad wit pmpﬁfﬁ'ﬁ&g

12 Float in dosing chamber must be et al EE'.-.JIH_ approved plans io
enesre praper dosing of the filber

11 Block waids af fibars must be Tilled ml.l'g;{ns::{\ Wﬂaﬂ inside and awtside
AL

with tar
14 | Filter sand is carified as auuqﬁl?.[,\;‘,'_ﬁ.'f&.l ment
18 'EhlurnH:‘.-r_'rl'l:|-u|.'H-'.|nn::|.|:t;--r—t.l'|iIJ|I %ﬂ“&d corracty with the weir property in place.

Al tanks ane wuuedy?‘n@f} baditi labal and matching o the appraved plars and
as-huilds.

Bl Bl B I IR B =

—

16

Indradual aquipment [fare, pumps, mixer, aeralons, abe ) are functional tested and
17 | accepted. Capacily of equipment verified in compliance 1o the approved documents
Equpment cycling control festad and functicning

Al water and ar piping completed and tested including flosts valves, swilchas, and
meElers.

18

19 | Al tanks are leak tesied induding connsections

20 | High and low wister level alams provided, 1esied, and working progery.

Ml warks for aeration tank, equalization tank, s=iting chamber, sludges Rolding tank,
sertiary filters, chlannatar, and efluent dozng tank ame compleled and aooepied
Plpe, fitings and Appurtenances

22 | Pipe fittings camgpleb: and pipes properly supporied.

23 | Pipes properly labeled

21

24 | Pipes properly inesulabed

25 | Strairers in place and claan,

26 | Piping system properly Aushed

27 | Mo laking apparent around fittings
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Testing & Commissioning Checklists and Templates

Attachment 15 - EPM-KTO-TP-000015 - Checklist - Pre-start up for Electric Traction Elevator

FROJECT MAME DRAWNING KO, REW.
CHECKELD
SATIEFACTO
RY
A [TE S| WO
zanaral Chack
Capacity of tracfian malors including all of elevalor accessaries canformes o the
i appraved documentation. Lifing capacity shall be in accordanos o Specilication and oliglg
aquipment appraved MAS Materal SAppraval Sheat)
2 Installation confarms to the requirement of &SKE 41T and accepted by the Clhent ololo
Represaniabves,
Lift Pit Chack
3 Dimensians of the it pit (length, width, depth) cordorms o the plan and reguirements of

the slevatar sy shem

4 Pit is clean and dry
Car pit butfer pravided and in good condilion. OF butler shall be pravided for lit car with

: traveling velacity more than 1.5 mis

8 Courer weight pit bufler provided and inogood condition. Oil buffer shall be provided for
lift car with fraveling velacily moare than 1.5 mis

7 iCounierweight guand soresn prosided and weighils are properdy stacked and secured

with isolatars.

| Lighting provided in the pit
9 Pit swilch prosided 1o siop the elesatar car manualy fram the pit.

10 | Govemor rope lension pulley has fnss movement "

11 | Limit switches ralkers have frée mavernent 1;";.;-":;.,3

2 | Trailing catile properly termirated and in good cardifipn. ..{{ﬂ
13 | Power awllet provided with GFCI ar RCD .;ﬁ "'-._."H. _,,-f_:.l"“"#
14 | Drain sysbem or sump provide o emaye E-Elbi}qu?.ﬂfaﬂl}‘ﬂﬁhﬂlﬂf
16 | Mecce=s bdder pravide if depth mﬂj_‘ﬂﬁﬂﬂ{'ﬁﬁ"‘&}ru

LIt Car Check (infernal) | B0

16 | Capacity of the lift car is ﬁﬂ%ﬁéﬁ%ﬁﬂ%:ll:d ingicke the car.

17 | Exhaust blower prosided i.[‘rl-‘l"i.r".'.-b-.l:fhil'pg arder.

18 | Alarm bel provided and operational

18 | Lighl paint provided termirating in socked or holder.

20 | Two-way commurication hardse! pravided
21 | Floor indication display provided

-

2 | Lilt car inbemal candilion is accspiable. Fres from damage and scralches

23 | Car door condition is satisfactory and operable.

24 | Clearanos beswaen car <l and landing sill = not moee than 30mem. i each foar
LIt Car Chack (Top)
25 | Mamtenance swich provided o manually dires? car (up or down .

26 | Swich board pravided for ighting and power saockets.
27 | Al metal part shall be aarthed.

28 | Mot way Ighling pravided

28 | Relinng cam da nal cantact with the kever af gate locks.

A0 | Guide shae liners {car and counler waght] in good conditian and playing freely.

goooood (goooooodg |oooodoooo o|o|o|g o

(m)
=1
(m)
(m)
(m)
=]
=1
=1
[m]
[m)
=]
=1
=1
m]
=]
=1
=1
[m]
[m)
=]
=1
=1
[m)
=]
L=}
=]
[m)
[m)
=]

Ooooooo OQoooooooo0 oooooooo o ojo(oo

31 | Tradling cable & in good candiion 'with no vsible damage
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Attachment 16 - EPM-KTO-TP-000016 - Checklist - Pre-start up for Escalator and Moving Walks

FPROJECT MAKE DRAWING MO, REY.
CHECEEL
ZATISFACTOR
¥
His [YES| KL
The ascalaton moving walk installad and inspected in accordance with ASTR A1T.1
i . _ ’ Oo|o
Standands
2 Assembly = in good candiion with no apparent damages naliceable. aiglg
Capacity of raction malors including all of elevator accessories canforms 1o the appraved
3 documentation. Lifting capacity shall be in accardance 1o Specificadan and egquipmeen aiglg
apgrayved MAS (Material Appraval Sheaes)
4 Escalators and maoving walk malerial andosure shall canferm 1o non-combustible o ololo
limied-cambustible definition by NFPA 101,
5 Adeguiate ventilation prosided o the driving machine, conbred sysiem, and truss enclosune ololo
SnEcak,
Construction reguirements far the indination and geomeiry [balusirades height and
3] rmalerial used, handrails width and heighil, width and tread Tor mosing walk, e, shall aiglg
camply ta the reguirements of ASTRM A.17.1 sectian 7.2 ta F:_;L-.,
2 Entrance and egress ends shal have comb plates and 1 = compliance o ASTHM ololo
A 171 sectian 7.4, a ?pﬂ_}
8 | Comb plate and comb 2%8p imgpacst dayics ar %ﬁWﬂ aiglg
g Entrance and axit zanas fes fom alTHbﬁ-iiﬁE'h.Eg:{'alﬁﬁﬂsLﬂulzs aiglg
10 | Mo missing fing screws for Emﬁtﬁ@%*%ﬁ aiglg
11 | Deck barnicade and altl-slj,ial_u:;.ie'l'%.w for mscalaior, aiglg
12 Siep and wp Finust wrm:.l,____ . !p d ather safaty devioss (see functional tesi chacklist ololo
“ | for escalator and maving welh provided for escalator and moving walk.
13 | Is there adeguate access and axil clearancs from the end of the hardrail 7 aiglg
14 | Are the entry and exil points sufficiently iluminabed? aiglg
15 | Are the caution stickers provided and legitle? aiglg
16 | Is the escalaiormosing walk stop switch provided, dearly labelled, and red in colar? aiglg
7| the sscalaiorimosing walk handrail in good condition? e, no shamp edges ar ather ololo
hazards whare fngers can get caught or pinchad.
1B Mra sl the combs in place? Max. 1 iath mie=ing in any one comb. Minimum comb beeth ololo
widkh 2.5mm
18 | Are the combes at keast 6 mm deep meshing intg stap/bel guides? aiglg
200 | Are there any signs of step misalignment - seraping marks an the sides of the guardng? |0 |0 | D
21 | Slep clearanos between side of shep and skif guanding nol exeeeding dmm gag. aiglg
2 | Clearance betwern shep adges (of cansecifiee staps) not exceeding 8 mm gap aiglg
23 | Does all the guarding have its locating screwsimets in place? oiglg
24 | Is the speead govemar instaled and in good sondition? aiglg
25 | Electrical power system irstalled ascording o MFPA 70 and ASMT A7 requirements aiglg
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Attachment 17 - EPM-KTO-TP-000017 - Checklist - Pre-start up for Building Maintenance Unit

(BMU)
PROJECT MAKE DRAWIMG MO, REY.
CHECRED
SATISFACTO
RY
MYS [TE S| M
Eaneral Check
Capacity of plaformicrade or BMU fraclion motors including all accessarieas
1 canformes ta the appraved documentation. Lifting capacity shall be in accardance o oo
Specihicaton and equipment approsed MAS (Materal Approval Sheet).
2 Instaliation conforms to the reguirement of the contract, spedfications, and drawings. ololo
Complete installation is accepted by the Client Repressntatives.
3| Al boks and nuts for rail system fiming ane 100% tangioe tested oo
g | Load testing oorducied for each Sers and base anchors of BAMU rack miling by ololo
applying force equivalent 1o hall of the anchor capacity.
5 Safe entry and exit provided for the workers for coming into and out of the cradie. oo
G | Al meatal pacts are groundad, ) O0|o
Traction cables in good condtion, ubricated, ne visible o e
7 ) _ 3 000
ExCEsEive SARIng - A
i Guide rail is struchurally sound and prapedy {ﬁ&@ﬁﬂ?ﬂluilg. brackeds, ololo
boltingfxdng, and framings e J_,.-"
a9 | Cradie is provided with bump uw;huﬁﬁﬂhhéj‘u. oigo
10 | Anti-fall anchorage peovided in flﬁ‘u;é'ﬂ%“"" oo
11 Al electnical mstalation .-#iﬁ'ﬂ!-af&-lrl'.i io the requirernent of MFPA 70 and ololo
atber eleciricsl sl..'.-ull.'larl.fb---—:_ |
12 | Equipment moving parts aregroperky lubricaed. O0|o
Equipmient safetas ara in placs and properly working such as cradke overkoad
dewice, cradle trip bar, jib slew end of ravel limit seisch, cradle smergency retrisval
19 hand wind, slack rope devios, gver-speed dabscior and brale, amerpency Slop, ololo
residusl corrent deyvice, cross Bae sl and af ol limits, slecinical phases failure
detactar, harness attachment painks, cradle full-up deteclor, larmard restraing irip
bar, secondary cradke full-up aver ransel detactor and wira roge agualizer.
14 Operational labelling provided within the aadle [emergency reiieving, upidown ololo
cantral, slewing, &ic
ngmistors Mame | Signature and Date Checker's Mame | =gnaluee and Dale
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Attachment 18 - EPM-KTO-TP-000018 - Checklist - Pre-start up for Generator Set

FPROJECT MAME DRANWIMG MO, REY'.
i KED
SATISFACTO
RY
A TFE S[HL |
General Installation
1 Ganeral appearance good and no apparent damage Oo|o
2 | Eguipment label affixed and matches the equnmeant bgang in the as-baid drewing. | O |0 | D
iCapacity indicated in the nameplate matches the capacily (KVA) ased on serdos
3 poAwEr r.:ling | slanony, pnrme poeser, or Sonlinuaus posar rabng | and lemperatune n n n
derating in the design and appraved documanis.
4 | Room space adequate Tor @guipment and parmallsling swichgear mainbenance, Oo|o
5 Feguired vibralion isclation nertia pad as required) and ssismic restrain in phacs oiglo
a Exhaust piping campletely irstalled incduding silencer and honzontal pipng skpad ololo
propery
7 | Room has sufficient ventlation system and sand raps louvers oo
Equipment complebaly installed mclusive of paralleling switchgeanswitchbaard,
A | ATS, and NGR (Meutral Ground Resstors). Al metering accassories (WT and CT), |0 (0 | D
e raEars, acluators, ntedocks, ele. are campletely irstalled and aceepted
9 | Al melallic parts are graunded oo
10| Al safety precaution and warnings a in placs, oo
11 Equipment has passad the table shake testing {required.d lihezare]. Faciony ololo
Cerficates shall be provicded.
Ly
Plping and Accesaorss P
12 Fuel piping irstalled (frarsfer and supp bt ; n&;!ﬁﬁ:j incusiie of motarized ololo
walwes and contraks AL
12 Fuel tarks jmain and day ka TF.g appurenances such & bevel float ololo
wilches, level nl.i:::lu';.-vqa_;rd;:ﬁq-L walwes, and canfrallens.
14 | Isalatian valves, fusl sl!r.ﬂgjﬂw and regulator nstaled Oo|o
16 | Coaling piping and fttings Theluding acoessories nstalation completed Oo|o
16 | Piging bype and fow direction labeled an piping Oo|o
17 | Pipes are panted, nsulsted, and cladded {55 raouirad) oo
18 | Adr eents and bleads at high points of system available oo
Exhaust Ducting
19 | Esxhaust air ducting pravided with flexible connectars, oo
Lowvers and efeciive exhaust cpermg camply S e reguiremeants of the
ap | L pening comply i o|o|o
arpipment
21 | Backdraft damper pravided for mulliple wit with comman dischargs plenum oo
Electriczal and Controde
27 | Power o the unit and disconnect avalabile oo
a9 Batteries are in pood condtion, filed with ekectrolybe and battery chaners praperdy ololo
WWOIHIre]
24 | Al slectrical companents grounded. oo
2% | Sensors calbrated oo
26 | Control System interdocks haoked up and functional. oo
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Testing & Commissioning Checklists and Templates

Attachment 19 - EPM-KTO-TP-000019 - Checklist - Pre-energization for HV/MV Switchgear

FPROJECT MAME DRANWING MO, REW.
CHECKEL
BATIEFACTO
RY
MIA[YES| HO
Maln Buabar Mechanlcal Chack and Wiswal |I'IE|]EI-Et|I:II'I
i Warily the Bus bar sizes are as per the appraved manufaciurer schematic olglg
2 | Inspect for physical damageidafects, olgilo
i Chack bus arrargerment for canfarmancs with approved drawings. olgilo
4 Chack fightness of all bolbed cannectians forgue wrench mathad) olglo
5 | Check that all endosure graunding s securaly conneched olglo
& Inspect ntemal carpartments for cleanliress (fres from dus? and moisioee) oiglg
T Chack for watertipht saals at all gints neluding espanding inferfsos points, glgilog
3| Chaeck bus conducior supgort insulatars far cracked irsulation chipped parcelsin, =ic. olgilo
9 | Chaeck quality of paint wark (inside and oweside) olgilo
Check thal ventilafion cpenngs are ned blocked and serepned aqains! ingress af
10 insects and ran. ) - N o|o|o
11 | Mosture drain holes svailabls al boblam of enclosune, olglo
12 | Check arfFcondensation fheaters mouried &8 the carmest lecations (Batbam)
Maln Busbar Electrical Check
13 | Insulation resistancs basting dons and soos plable, 1L’d-l:"'_;-"_:. olglg
14 | Contact resistance for joints and connections danegigd ac olgilo
Power Clrcult Breaker Machanlcal Check ¢ fﬂ‘\iﬁ:ﬁ‘"
15 | Insect for physical damageidetects. . |34\ ¢ g oo
16 | Chack qualiey of painbwank _— ﬁ'-.."ql“!l. II:"'.__""- L ool
17 | Check nameplate infoematiog ot Batagyiess. og|o|o
18 | Werily the circui L'nreul-:ei;i_':;uﬂn'gi f; d= per the agpeoved driswing golglog
18 | Check Sghiness of all b‘.‘||l'lfl,;ﬂ'i'l:b'.'.h'.ll'l"'.'- [sarque wrench meathad) olgilo
20 | Check racking mechanism far alipnment and smoofiness of aperation. olgilo
21 | Chack aparaton af all mechanical nledocks, olglo
Z | Chack $or comes breaker positian indcation. oiglg
23 | Check far corect speing status indication (speing chargedidischanged) oiglg
Far air magnetic breakers, check the ars chules for damage and camact positionir
L Al he Ii:.:'r.zrrl.||.'-'.=r o asts. : “ o|o|0o
28 | Far minmmum il beeakers, check comet ol lewal inaach pole glglg
26 | Far 5F6 breakers, check the cames! gas pressune, qualty and leakage. olgilo
a7 ‘::I'.ITHEIFE-.I..TE'.':IEETE chieck the aperation of the gas density switch (alam and lockout ololo
unclions)
Parfarm all specfic checks on the breaker and speir eraling mechari=m sccoeding
28 o tha |r|.:||'|l.|r:::I|.rer'5 insiructions FEE : : o|o|o
ag Chack thal all canfral wiring is comes] sccording ba the approved drawings and ololo
farminal cannechans am saeures,
Power Clrcult Breaker Elactrical Test
il | Contact resetances for joints and conneclions damne and acoapiable. oiglg
31 | Timing Testing candusted and results are acceptable oiglg
Cumant Transformear Mechanical Chack
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Attachment 20 - EPM-KTO-TP-000020 - Checklist - Pre-energization for Switchboards

PROJECT MAME CDRAWING MO, REY.

CHECEED |

SATISFACTO

RY
[FIE [YE S HO |
Mailn Busbar Mechanlcal Chack and Wlaual |I'IE|]EI'Et|I:II'I
i Warily the Bus bar simes are a5 par the appraved manufaciurer schematic oggiio
2 Inspect Tor physical damage/defects. oggiio
3 Check bus arrangement Tor canfarmancs wilh approved dravwings. oggio
4 Check tighéness of all bolted camnneciians [forguse wrench meathod) oggio
5 | Check shat al erdosure grounding = sscunaly conmected oggio
5 Ingpact niemal campartments for cleanliness (fres from dust and moisiore ] oggiio
7 iChack for watertight saals al all jpinks ncluding expanding inferlsos paints, oggiio
i EI:EI:I-: b= conductor support insulatars far cracked irsulatiaon chippad pansalsEn ololo
9 | Chack quality of paint wark [inside snd cueside) oo
.| Check that ventilatian openings are not biocked and screened against ingress af

1 irsacts and ran. 0@ |0
11 | MoEture drain holss gvailable &t botiom of encksne, oo

12 | Chack arti-condensation fealers mounied & the carmest locations (Balbam)
Mzln Eusbar Elecirical Check .

13 | Insulation resistance testing dane and aocepiable. ‘::'f_-.--""!-

14 | Contact resstanos far joints and connestions M'E"uud :;B,Eu-ﬁl:-le.
Inpulzted Case Circult Breaker Mechaniea Thdk.~2

15 | Insect far physical damageidedects -~ "._ f‘-._j\“if -

16 | Check quality of painbaark. ¢, "'-.. ""'l'l'u:' w

17 | Check nameplats indorertgn i’.‘%:l&l‘r;‘ﬂhﬁi:hh

18 | “Weriby the crour heukk&ﬁ:ﬂuﬁ{u:ﬂ- per the approsed drivwing

18 | Chack sighiness of all bﬂ!’:‘:—l'.':l'.ll'l'llﬁ.'.h'.ll'r‘.'- [fargque arench method]

20 | Chack rackng mechanism far alignment and smootiness of aperation.

21 | Chack ap=rabon af &l mechanical mbedocks.

-

Z | Chack for corec? breaker positan indcation.

23 | Chack far comest spring status indication (Spring chargedidischarged)
a4 Far air magnelic breakers, check the are chutes for damage and ocarmact posiioning
abave {ha infarmupler conlacts,

258 | Farminmmum cil breakers, check comeet il heeal in asch pale

2§ Parformn all specific checks on the breaker and spring operaling mechari=m
accordng 1o the manufaciurer's insiructions

iChack that all cantral wiring is camest acoording ba the approved drawings and
terminal connections are sacure,

Ineulatad Clrcult Ereaker Elecirical Test

28 | Contact resetance for joints and conneclions dane and acospiable.

27

28 | Timing Testing caondusied and resulls are acceptable
Cumant Transformear Mechanical Check

il | Inspect for physical damage/defects.

31 | Check nameplate informabon for comreciness,
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Testing & Commissioning Checklists and Templates

Attachment 21 - EPM-KTO-TP-000021 - Checklist - Pre-energization for Transformers

PROJECT NAME DRANING KO, REY.

CHECKRED |
HATISFACTO
RY
ES

i Equipment is de-energized, safe and locked-out.

2 Mameplale pamametens are in complance with design decuments.

3 | Transfarmer is cormactly Bapged in accond ance with design lagaw! drawings.

Transformer installation, mountings and ancharage are in scoanrdance with dasign
drawings.

5 Graunding is in accardance with praject specifications

Shipping bracing materals, temporary shippng grounds/sharing steps ane
removed.

0l =forage fank levels are comect

0l flling tubes is propedy installed and sealed. The ail keve ndicalor is reading
camesl level.

Mo il leakage andiar seepage shawld ke faund anar g@ri"}{:rﬂl'r-:-‘l-‘.‘nl'-ur.

10 | Cooling system radialors ane properly installed apd fr:é@?p’ljﬁiuu damage

11 | Cooling system fans/pumps ane carrectly @Lgﬂ;ﬂqrqﬁ.plﬁﬁ'ﬂfly

Z | Al ierminafions are chean, urdunlufdﬁh@ﬂé‘:ﬁé‘:u}.alﬁrﬁu

13 | Porcelan bushings surface ﬂwliﬁ%&:ﬂ free of cracks ar scars.

14 i::il:::-;n ol lines ;f?[r}_eﬂl:%ﬁ?hiuﬂn and clese directions. Flanges ane
16 | Chack thai rr;n-nlu;l'é'l}[fj.lgj‘r!"puleu are inskalled when using sngle core cablas,

Al cables are identified, free of phvsical damage and adequabely supparied with
bend radivs in compliancs with project specifications.

17 | Cheack candition of all bushing jaints and seals, and that that there s no uid leak

18 | Pressume relief valve nstalation and wiring are cormect

18 | Pasitive pressure is mantaned on gas-blankeled transfamerns

20 | Safaty gas channel and upture dise ane propedy installed.

Ingpact Iquid femperature indicator and presogre-vacoum indicatar for appropn ate
readings

Z | Tap changer mechanem is carmecily fitted and locked in apgropriste position

23 | adltermination enclasures have comact gaskatbs and fixing balis

Far breatbher bype trarsformears cheack:

24 & [Pasition af the consaryaior valee

»  Silica gal condtionsaler

28 | Praguce punchist fems for identfied defects

Ol O |00 O |0O00D0 00O O|00D0o0D0 0|0 0|00 (0ooEs
I:I| 0O 0Dl 00000 0|00 |0o0D0|D0O 0|00 |(0 O|Doo
I:I| O |00 00000 0|0 O|0Oo0oo0o o(olo|0oo|oools

Ungmators Mame ! Signature and Diate Chacker's Mame | =gnature and Dale
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Testing & Commissioning Checklists and Templates

Attachment 22 - EPM-KTO-TP-000022 - Checklist - Pre-commissioning for HV/MV Ring Main Unit

FROJECT NABME DRAWIMG MO, REV.
CHECKREL
SATISFACTO
RY
NS [TE S| NG
=aneral Installation
1 Ganeral appearancs geod and na apparent damage

2 Equipment label affixed and matches (he squpment gging n the as-build drivwing

Braaker capadty and ratings ndcaled (voltage and amparage] and typs (gas or
wacuum) in the nameplase matches the capacity and ratings in the design and
appraved documents with derating Faclors considered. Date af manutactuning shal
Alsa be ndcaied.

Sile iz clean and fidy

Loation of unit and orientation cormect as per drawing

Check sancrete pad and unit is belled o pad praopedy

Al electnical ‘warning and safaly signs provided and in |.'-|'L'-r.|__;r._r.||al:e.

Unit ventilabion grids clear from any abstniction. 'E:-:‘_l__.p.-_'_?u

Lectes instalad and functianal and doarflids in .-'.':__hri_?h.g -:rﬂq_F-..-_/"_:,’-:"

10 | Eas strals in good conditian -::.'l|.'|'.llI::.'|I.'I|:__I,|,a|;_ ‘%@:ﬁ.w%

11 | Doars and frames are sarthed I:I:IrrE_:t'?':;lll 'I;-.:'-..:'-., 'i:

2 | Meutralearth connection i *.'-'.all'i?u,!:l_.'i".'.:i.‘i '_|_"'-.:' -

13 | Wacant conduis L..'q'.lp-uu-l_";_::- lll '-f_.-:}'"-"' )

14 | Wermin praofing -:I:l:ludlj'l'l-s-_-'l'rﬁ |.5-!|Ih foam fill andiar gland plates nstaled] provided.
15 | Cables oorrecty wmméﬂ"f

o o -] S| L) e

iCable termination cormectly abeled and identified including phasing and destination

18 tags. Phasing heat shrink ba be below terminatian

1T | HWILY bushing withaul any apparent damage

18 | Ml conneclions tight % relevant onguee requirements
18 | Check gas level i= o

20 | Check switch numberinglabeling is comest and instaled property.

21 | Status indicator on =wilch correct,

Lingmators fame ! Sipnature and Date Chacker's Mame ) =gnalures and Liale
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Testing & Commissioning Checklists and Templates

Attachment 23 - EPM-KTO-TP-000023 - Checklist - Pre-commissioning for HV/MV Capacitor

Banks
PROJECT NAME DREAWING MO,
CH
BATISFACTO
Y
HEYES[HG
Genaral Inafallation
i General appearance good and na appanent damisge

2 Equipment lebel affixed and matches the sguipment Bgging in the as-build drrwing

Unit capacty and ratings indicated (KA, saliage, and amperage) and type of
bressers [gas or vacuum) in the nameplabe madches the capacity and @Abings in ihe
de<ign and approved dacuments with derating factars considenad. Dabe of
rmanufaciuring shal also be ndcaled.

Sile i= clean and lidy

Lesation of unit and orientation comect as per drawing

iCheck concrele pad and unit is bolted %o pad properdy

Uriit ventilation grids clear from any ab=struction.

4
]
i
T Ml elecincal waming and safety signs provided and in proper place.
i |
|

Lockis instaliad and functianal and doardlids in working arder and swings frealy

10| Gas =tnuts in pood conditian (applcable for 5F8 |n'.:ulu'.g_51_i_-¢:-u'p:| gas level is ak.

11 | Doars and frames are sarthed comrectly. fl.{'__.p-"‘u

2 | Meutralearth connection So standands. '::".1 -'l'“'.,l:""_,':’/'}
18 | Cables cormecty ferminabed Iub:ll:d.lﬂl{@f’aﬂ{ﬂf}

1d | HVIND bushing without any apuﬁ{%%.

16 | Al connections tight o rﬂeﬁi‘ghﬁﬁﬂrmumls

16 | Warmm pmuirlg-:culrdiﬁﬁillwm fill andiar gland plates nstaled) provided.

Chack thal n||.'-l.||'r.r||:'|”"I'|'|:|1'rTII [ camecily banded ba the appropriate capaciion
bushing &= per the ma tuner driaswing. Mo maunting frame should ba Aoating

Chack all Y aguipment has specfied phase o phase and phase o earch
dearance

18 | Check earth swilch and ather isolator operation. Should be properly functianing

iChack aparation af dischange tmers and slectrical inlerlocking with contral system

0 and HYMY CB and swilches capable of anargizing the banks.
iChack aperation af paint on waee (POW) relays, induding adaplive capabiity of the
21
POW relays
a7 iCheack mechanical inlerocking sysiem works carmeciy and that the insbruciion
“

diagram showing operation of the sysbem is lied o fhe unil

23 | Ensure interlock system keys ane privdided.

24 | Chack cubicle lighting oparation

26 | Chack all fussslinks are in place

26 | Check all CT secandary links are dosed,

27 | Check VT are warking properly.

2B | Ensura that MSDS for capactar di-elecin: fluid = on sile
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Testing & Commissioning Checklists and Templates

Attachment 24 - EPM-KTO0-TP-000024 - Checklist - Pre-energization for MV/LV Automatic
Transfer Switch

FROJECT NAME DRAWING KO, REY.
LHECREL
SATIEFACTO
RY
NS [FES] NG
General Installation
i Ganeral appearancs gaod and no apparen damage oo
2 Equimment label affised and mabches (e squipment againg in the as-build drwing Oglo
Unit ratings indicated (woltage, amperage, KAL) in the nameplate matches the
i ratings in the design and approved documeants. Dase af manutacturing shal also be oo
indicated.
4 Site ie clean and tidy oo
5 | Lesation of unit and crientation cormect as per drawing Oglo
8 | Check concrete pad and unit is bolted o pad praperdy ___1_ oo
7 All electrical warming and safety signs provided and in ﬁ'@ﬁ_j,lll’-.l‘.l'i:ll:l.'. Oolo
8 | Locks nstalad and functioral and doarlids in eafking "_'HF'E.J:.-giI airgs frealy (m [
g Doors and frames are earthed corectly. r_:.".-;.:":.':'l."'-._:"'.,__.-_-_j""' (m = =
10 | Meutralesth connecion % *-.'-'.unu:.!,nd.;_.:_.". 1:_'"-..;"-.,. l;:_f L oo
11 | Cables correcty serminabed ||i-i-|;tl_l_-r}l|..¥‘__5-h:l'-|;hli'ﬁi'|l laballed and supporbad Oglo
2 | MWILY bushirg '.'.-iII'r'_'L_|Ju_;-I'r'U.| utﬂh‘__ﬂ%mg& Oo|o
13 | Adl connections light Mﬂurum recjLErEmenis Oglo
14 | Wermim r.lr-'.n.'-irug-jl:l:lul.‘lu'l:l-u-'l-lfed with foam fill andiar gland plales nstaled) provided. oo
18 | Check CT and VT are warking properly. Oolo
16 | Clearancs betwern cables and swilching mechanism as per standand requirements oo
17 | Apprapriate lubrcation appled for mosing ourent-camying pars. Oolo
iLngriatars hame ! Signature and Dase hecker's Mame | =ignature and Date
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Testing & Commissioning Checklists and Templates

Attachment 25 - EPM-KTO-TP-000025 - Checklist - Pre-energization for UPS

FPROJECT MAME DRAWING WO, REW.
CRECRELD
SATISFACTO
RY
HYA [YE 5] MOk
Eaneral

1 Ml packing malerials and restraing has bean rmmoved fom aach cabinet O oo
2 UFS Main breaker coordination siudy bas been completed prior i acoeplance On;io
i | Each cabinet in the UPS system i placed in its nstaled location On;io
4 | Al cabinets except standalons cabinets are bolad logesther On;io
5 | Graunding bond is installed bebtwesn all cabinets thal ane bolted togeather., On;io
i i;l;:;tlirlbawdu. conduits, and cables are properly routed ta the UPS and auxilary ololo
7 | Power cables are terminated on by-pass teminaks On;io
8 | Power cables are terminaied on the input Brasker, On;io
9 | Aground conductar i properly installed, '.‘f-:-'/;:ﬂ On;io
10 | W reutral is used, no other neutral fo ground bﬂl'dﬁxr:-:'l:l{_l" gigeam of the UPS. On;io
11 | Batiary cables and harnass ane bapminated wﬂ?‘jﬂ‘q‘@w}hﬂﬁ:lu O oo
2 | Inbamal batiery cabinat :-:nllE:Ii-';nL.;!_‘q‘."E.Ell"l;;h.!J .anlﬂefﬁ-d (hus bars, phags, 4., On;io
13 | Air canditioning equipment s rﬂléﬁﬁﬂ:&#ﬂiug propedy On;io
14 | The area around e insjaed ﬂ#__ﬁﬁéﬁd}ﬁ'mJ ol et frose, On;io
15 | Acdmquate workspace E&{:L'_"Jghﬁ.lﬁd the UPS and ofher cabines On;io
16 | Adegquate lighting is provideddround all UPS eguipment On;io
17 :le::ﬁjlﬁf;;msume and continuity besting conducted an bus bars and results ans ololo
18 | Labelling provided in cables, canduits, and eguipment On;io

Ungmators Mame ¢ signature and Liate Checker's Mame ! zignature and Date
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Testing & Commissioning Checklists and Templates

Attachment 26 - EPM-KTO-TP-000026 - Checklist - Pre-energization for MCC/Distribution Boards

FROJECT NAME DRAWIMG KD, REV.

CHECKED
SATIZFACTO
RY
Ma [YE S

i Equipmian is de-energized, safe and locked-out.

Equipmen is identified and tagged camecily in acoordanse with design layout
drawings.

3 Equipment is undamaged, positioned, aligred carrectly and securely bolted

Equipmen! compariments ane accessible and doors operale meely with adequabe
clearance

5 | Panel ireriors ane clean and door seaks are dean and Tree of (ears or damage

Panial doors are clased and secured with apprapriate balting/closure mechanisms.

Bregker rameplale data & n agresment wilh aad requirements.

Equipment is graunded in accordance with project specilications including graund
cannectian fo ground bus.

9 | Panel irerior components are securely inslalled and undamaged
Parel front maunied components, ndcaloes, lamos ﬂl?fl%&ﬁ- are secunaly

mouried, undamaged and sormectly labeled
11 | Lock devices are fitted o support LOTO jlack oulleg EII:H.{ {é:,Jﬂi-h"s

12 | Glard plates and termimations are comact ﬁﬂ%ﬁg{ﬁ'ﬁl&nul sablas,

11 Gus bars are dean and desr of da L 1B specficalions (lomques
resards aviailabile).

14 | Shipping split |Ef|r|r|i.'1'._l:.|__|1".;;ﬁr# E;h-u,("léﬁ‘-r_“hmrq and bus baws).
16 | Shipping blocks and Iw F'Fumu slraps are ramayed.

Cables are IHIrIrIEEd.-{E:HIr' wentifieddabeled, komed and seqregated in
accordance with project specifications.

1T | Fuses are installed or avalable

1B | Special tools, noluding racking grounding devices, are avalable

Safaty signs (coordinabaed with ESH and consiruction) ane fixed al appropriates
locationg and contact numbers are deplayed far smemgency nolilicatan

20 | Shook hazard and Ars Flash labals are applied o squoment.

21| Ars flash Limited Approach Boundarg [LAR) is identified by markings or sipnage

Single line drawings ol station distibution are wal mourtediavailable in elechical
distributian roomsianes

23 | Adequabe lighting is in oparation

24 | Apprapriste fre extingushers ane available

Apprapriate &rs Flash PPE is available 10 suppar energized {esting'asperatian
aclivities
26 | Praduce punchlist Bems far identified defects

O 000 O0OD0 OO0 O |00l 0 |00 000|000 oo o|o0
O 000 OO0 OO0 O |00l OO0 0|0 O|0O0D0 OO0 O
O OO0 ODDl O(DOD0|0 |00 0|00 0|0 0|000 o0 o|(os
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Testing & Commissioning Checklists and Templates

Attachment 27 - EPM-KTO-TP-000027 - Checklist - Pre-energization for HV/LV Cables

PROJECT NAME DRARIMGE MO, REV.
CHECKELD

BATIEFACTO

RY
FVE TYE S[HLY |
aneral

1 Cheack visible sections of cables for physical damage ogilo

2 Cables are routed in acoordance with cable drawing (whens sisible) m| TT
i iCabiles are adequately supparted and cormectly fived (o cable frays or stnuclunas. oo
4 | Cable bends are within design Bmits or manufaciures minmum alkosaible oo o

Cables are correctly loomed and segregated in accordance with project

3 specifications. ! o F oo\
8 | Strain ralsf is provided for conductars a2 the tarminations ogilo
7 iCabile and wire tags are in scoordance with projest specificatians and vsible. oo
g Glands, shrouds and sarthing are in accordance with desipn specificatians ogilo
q jil..l-lllltr:nl:;e and term kits, incduding insulation, are in acoordance with design ololo
10 | Temniration lugsiconnectars are of correct size, 1__3:_,'3'_1 ogilo
11 | Stress canes ane propedy installed in uI:I:I:Ird:.u'lul;._'.i.1l.r|"|:!l!‘§-|;i’g_1,il-:EU|l'-=|1:u. oo
2 | Shield ground and temmination ane wnuen}tﬂh"hldi _,.:"-,- ogilo
13 | Cables are identified in project cabile ':'-ll'.‘dli'l.-.::.'lﬂg.'.'-"' e ogilo
14 | Praduce punchilist Bems far |ﬁ|hﬂﬂﬁl‘|§'ﬂ" oo

NN
i T

Ungmnators ame ! Signature and Late Chacker's Mame | =ignature and Lale
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Attachment 28 - EPM-KTO-TP-000028 - Checklist - Pre-commissioning for Grounding (Earthing)

PROJECT NAME ORAWIMG RO, REW.

LHECKEL
BATIFFACTO
RY
A [YES| NG

izaneral

& Froduce punchilist Bems far identified defects

i Check all grourding bars are nstaled and lsbeled in scoardance with praject ololo
drawings.

2 | Ground cables are correctly nstalied and tagged. oo

i | Connections are Sight, clean and coabad oo

4 | Expoased pars of slectrodes are free af carmagion. oo

5 | Check physical condition for damags oo

A
Pl
LN .
=.“'-._'. "-_'.':: -
= .
':..-:-‘--H'. .ll L1 .'l‘._-‘.i-\:' e
N T
L g
- :
p _\.hl I';"- '._I b
- [ & %
o~ | LA 'H._:-_,.'l
| E—
5

Lngratar s Rame | Signature and Diate LChecker's Mame | zgnalure and LUale
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Testing & Commissioning Checklists and Templates

Attachment 29 - EPM-KTO-TP-000029 - Checklist - Functional and Performance Test for Fire

Pumps
PROJECT MAME CRAWIMG MO, REY.
CHECRELD
BATIEFACTO
RY
P& TYE | H |
FUMCTIOMNAL CHECK [Ganaral)
Fire purnp foarate ard beisd witkin £5% with the purnp pedormancs curde 51 095,
i 25%:, 80%, T5%, 100%, 125% and 150% of the Aow at the correcied aled spead ololo
{based on caleulation if measured rpm differs o the rated rpmi). Pump must be able
s deliver 150% of the raled o
a Pump head is mat less than B5% of the mated baad al 150% Aow Tor cendrifugal ololo
purmp.
3 Fump head is not more than 14006 of the rated head at 09 flow far centrifugal ololo
purmp.
4 | Pump ratation cormact oo
5 | Rolational speed far the pump as per the nameplate carmect oo
6 | Pump has na unusual noise or sibration during operatian oo
7T Facking gland waler drip frequency as per the manufaciurer's recommendation oo
a I"zll:l ua:'rﬂ..:ilim prasent (o air relegsad n the air rolief -.'H|'|'I:' at 150% of the rated ololo
cHpACHy.
g Circulagian relief vabee aperating to release water for M PUMmE i% rening ololo
at shut-off head (apphcable for alectric dive
10 | Unkaiching the controler frang cower sfﬁltkﬁqiﬁé.l" i!@ﬁr’ Ooo
Ml supervisory cincuit for mrln.:-lll]. b chased vakees, and unlatched
11 | pansl front cover shal be IE"" mary signal ba FACP controller far oo
notification.
12 Al imilialing Grout Iwi Iﬁlnd differential pressure swilch shall be festad o ololo
zand initiating signal ba et
Far Elsctric Driven FIa F‘I.ITIFIB
13 Supply vallage o the pump apprapriate campansd o the rated saltage. Yolage ololo
imbalance betvaen phasas within scceptable limis.
14 | Current dravwn by the pump moesar does nol exosed raled curent at reded capacity. |0 |0 | D
15 | Aclivating the emengency run bandle will aulcmatically run fire pump. oo
Far Dda=sl Driven Fire F"I.IFI'IFB
18 Speed gaverniar shall repulate sngine not o kave mare than 10% speed differanos ololo
bBetwaen shut off and macimum kaad (150% of the rabed Tlow).
Speed verificatian seisch shall be sested fo increase sngine speed and o shot down
17 | when speed excesds 130% of the aled speed. Feset manually in the angine oo
instrumernt panel to restan the sngine.
18 | Battery ingoad condition inclding dharger., oo
19 | Engine heater oparating nomally when engine is off (as applicabls). oo
20 | Mo apparent visible air akage from (he echaust system. O0|o
Y ETEM PERFORMAMCE CHECK
Starting with the sy=tem in statc, waber is released to reduce the sy=iem pressure
The sysiemn response shall be corfirmed as foliows:
21 o Jockey pumplJF) stars at sst cul-in pressore (JP set pressore is higher than 0|0|D
lead FPY{Fire Pumg) et pressure Bt Iower than sy=tem pressuane). Recond
JP =tart pressure and e o povear ba the JP.

Document No.: EPM-KT0-RG-000007 Rev 003 | Level - 3-E - External

Page 38 of 73

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision

This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this

Document



Testing & Commissioning Checklists and Templates

N
Attachment 30 - EPM-KTO-TP-000057 - Checklist - Pre-start Up for VoIP
FROJECT NAME DRAWIMG MO, REY.
[ KED
SATISFACTO
RY
NA[YES] NG
Wlzual |I'IHFIHE|:|EII'I
1 | Varification af System Hardwise ol
= System rack is properdy pesitioned and secured ol
+  WalP aclive companents are mourled on the Syslem rack & per design oo
+  alP components are connected o the rack earth ground bus ogigg
+  WallP equipment are pawered by corparate AC power sourne ool
s alP squipmant are connacted ta LAN ool
+  WalP squipment and their cable connections are prapery [abeled, managed ololo
and baghed
+  WalP equipment is conneched to the ValP Service Provider and warking oo o
« Wiy LED indicatars of VolP eguipment. Fed (for alarm], amber (minor), ololo
green (fina) A
o erity restartreboat af VollP squipment. E'LIHETH estartirehoal process ololo
bioth =aft and Rard J___-‘.-:'-,_- "-.l_ __-":'
" » ] '-
= Warify shutdewn of ValP Eqmp-ru,q;l‘l,:ﬂj]sw Rard shisdown) ol
LT s . L r r ks
= Warily pawer up of VolP EW{%@E&H‘.‘HE oio|g
a  Chack the Ethemat i %E%}"-HIF‘ at design speedicapacity (MbpsSull ololo
dighes] o |12
- -
ey
2 | Werihicaban af YolP Dmﬁhﬂtﬂv;rk Confipurabion
o Warify VLAN (Virtual Local Area Neswark) assignment of ValP sarver o|o(D
+  erity IP Address assignments of VolP equipment (both sareer, hard nlolo
phares, and soft phones)
= Varify DHCP Scope, options, and paramaters of the ValP phones ool
= Warify Static Scopes, cotions, and parameters of the VolP phones. ool
3 | Verification af VolP sysbem software
ity software releasetversion of the ValP equipment corform ba the design oio|g
= Verily Software Update | Patch and Service Pack of the ValP equipment as
apolicable
= Warify Firmwsane Update of the ValP eguipment as applicabl oo
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Testing & Commissioning Checklists and Templates

Attachment 31 - EPM-KTO-TP-000059 - Checklist - Pre-start Up for LAN/WLAN

FPROJECT NAME DRAWIMNG RO, REW.

=H o]
SATISFACTO
RY

HIS[FES| Rl

Wigual Inppection

iZaneral

iCheck thal each networking device & placed inils proper localion & per the rack

' face sleyation ofo|o
7 Visualy check each netwarking devics alang with the madules inserted in it if army ololo
and make sure thay are fine
3 | Check the cabling connections ternirated on the mtwirking davices oo
4 | Check the mebworking devices are bbelled comectly a5 per the nebaark design oo
5 Check the pawer supplies of each nefearking devics and make HLTE theay are ololo
warking proparly by furning them up and checking the pawer LED is glowing
Data SwifchiRouter
] Wisualy check (he Data Switch Supervisor Enging and make sure il's intact
T | Wisualy check the Data Switch Line Cards and maske sure ey ars intact,
& Visualy check the power supples and make sure theay ane intact Turn the poawer O
ard chack the poraver LED is glowing
g Wigualy check the swilch fabic modules and make sune h%il'l’.ﬂtl
10 | wisualy check the Chassis and make sure i '-:-_J:H'a:,?l-.;"'-,_ "'*-._l'j:'.ﬂ"'"

Fira Wall A0 A

11 | Visualy check the fixed pors and mgige ey are intac.

N\.' -
12 | Wisualy chedk the 0 module ﬂiﬁﬂ}@p}ﬂurs they are inkacl.

13 Wisualy check the pow Iti ke sure thery are inkact. Turn the poawer G
i

ard check the pawer LECME Oy,

14 | Visualy check the E'HEEﬁdIIHkE sure if's intacl

Systam Sarvers (A1l Typas)

15 | Visually check all Ethemet poris and make =une they are intacl.

16 | Visualy check the power supglies and make sure they ae inkact

17 | Tum the power ON and check the power LED = glowirg.

18 | Wisualy check the Chassis and make sure B's nilas

For WLAN [Wiralags Local Araa Network)

Visualy check instaled Access Ponis if i conforms ba the approved models and

19 .
arfenngs are arienled a2 per manulEciorer insiruchon

-

#0 | Wisualy check all Ethemet poris and make sure they are intacl,

-

2 Tum the power O and check the powear LED & glowing.

-

2 | Visualy chedk the Conirodler Chassis and make sure if's inkact

- iConfirm that every APs are coordinabed it Nehwork Adminisiratar and propery
- canfigured far P addressas,
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Testing & Commissioning Checklists and Templates

Attachment 32 - EPM-KTO-TP-000030 - Checklist - Functional and Performance Test for Chilled
Water Pumps

FPROJECT NAME DRAWING ND. REY.

LHECKELD
AATIEFACTO
RY
MdE [TE S| MO

FUMCTIONAL CHECK
Pump flawrate and head malchas with the pump pedormancs curee at 096, 50%, and

! 100% florer. om0
2 | Supply valiage o the pump apprapriste compared o the rated vallage oo
i | Curent drawn by the pump metor does nol exceed rated cumrent Ooo
4 | Pump ratalicn cormact oo
5 | Rotafianal speed far the pump as per e namseplale camec oo
6 | Pump has no unusual noiss or sibration during cperatian oo
7 | The HOWM swilch properdy activabes and desciivates the unit Oo|o

Hydranic piping differantial pressure sensar is located 2/ 3nds down the piping cirouil
ifar canvendanal cantral vahee] and nat subject ta rbulence from elbows, vamnes, s

H »  Record location of sensor oo
*  Record sensor reading at BMS
»  Verly sansor seipaink
Hydranic piping differential pressure sensor & |located the imdes circuit (for
Pressure Independent Contral Yalee] and no? subjec ulerice fram alboes,
wanEs, slc
g *  Roecord lecation of sensor oo|o
*  Record sensor reading at BES {:I
*  Werfy sensor selpaint {ﬂ:ux',_\;'_.,_
Purmp diffarential pressure s R cily fo BS:
o & ey alarm “'.@'”ﬁ:—' ilure 0|00
Pump VYFO spaisd repoch A values:
11 +  Record reading = oo
=  Record VFD Hz at mindmwem and maximum.
12 Specilied sequences of operation and aperating schedules have besn mplemanied ololo
with @l vanations documentad
13 Specified point-to-poirt chacks hayve been completed and dooumantation recond ololo

=submitted for this system. All alarm points have been tested and confirmed
EQUIFMENT PERFORMANCE CHECK
Adjist measured Aowrale and head if raational speed measured diffens greatly with

14 | the rated rpm using pump affinity law formula. Calkeulase the water power wsing the | B (B | B
flaverate and head

Take curmant draan during 1esing of raled capacity and head. Recand vallage for ololo

15 .
fhie phisses and calculate {he slactrical povser draswn

iCalkoulate the overall effidency af the pump and mobar assemibly by dividing the
waler power with the alectrical power. Calculaled tatal efficency of the pumpsmalor ololo
assembly shal be squal or preater compans 3o the manufaciurer rated tatal
efficiency of the assemily.

3Y3TEM PERFORMANCE CHECK

16
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Testing & Commissioning Checklists and Templates

Attachment 33 - EPM-KTO-TP-000031 - Checklist - Functional and Performance Test for Central
Fans

FPROJECT NAKME DRAWING RO, REV.

LCHECKELD
AATISFACTO
RY
Fe [T E 5] W

FUMCTIOMNAL CHECK
Fan air flew and ESP malchas comparm 0 fan perfomance curse ab 0%, 50°% and

! 100 % Aoay. oo
2 | Supply voltags 1o the fan apprapriste compared 1o the rated valtage al mted capacity. | D |0 | D
3 | Curent dravn by fan mobars doss ned exoeed rabed currend, oo
4 | Fanrotation cormec Onogilo
5 | Rolatianal speed far the fan correct campared o the equipmen? rameplale Ongilo
& Fan b no une=usl neise or sibration. (| ?F
7 | Sucdan damper stroks fully without binding and spans calbrabed onogilo
8 | The HOM swilch propedy activabes and deaciivabes the unit Ongilo

Supply air duct stafc pressure sensor is oeated 20rds down langest supply duct in
duct and not subject ta lurbulencs rom elbows, vanes, b (a5 applicable for VFD
4 drise B ololo

& RFesord lcation of sersor
= [Record sensor reading at BMS
= erily sensor setpeind from TAR Repart.

Fam flow or differential pressurs SspEar ma
10
Warily alarm at BMS upan 1hﬂ.{..q/% oo|o

FanVFD speed reparting relish pplcable)

11 s Record reading at Oo|o
= [Fesord "-'FD___I:H "i' ol e i m
Fan airflaw ntnﬁri%hﬁmrling ralisble wabies (as applicable):
&  [Fesord read KMS
12 . , 0|00
= [Record supply arflow with all termimal units at maximum aiflos
=+ Record supply arfloe with all sermimal units at minmom airflow.
13 Fan flow graphic is cormect in BUS:
= (Graphic easily displays system On'OF
14 Specified sequences of operation and aperating schedules have been mplemented
with all vanations documentad (a5 applicatle].
Speciliad paint-lo-point checks hase been comglebed and decumansation reaand
15 Q0|0

=ubmitted for this system. All alarm points have been tested and confirmed
EQUIFMENT PERFORMANCE CHECK
Aadjust measured fowrale and bead i ratational speed measured differs greatly with

16 | the mted rpm using fan affinity law formula. Caleulale the air power using the Ongilo
flenwerale and head

Take current draan during testing of raled capacity and head. Reoand waltage for ololo

17 .
this phavses and calculate the slecirical power dravwn
Caloulats the averall effidency af the fan and motar assamibly by dividing the air
1B poswer with e electrical power. Calculated sobal efficency of the fans mobar ololo
assermbly shall be equal or greater compans to the manufaciurer rated talal
efficiency of the assemily.
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Testing & Commissioning Checklists and Templates

Attachment 34 - EPM-KTO-TP-000032 - Checklist - Functional and Performance Test for
Centralized AHU

PROJECT NAME CRAWING MO, REV.
[
SATISFACTO
RY
A THE S HD |
FUMCTIOMAL CHECK
i Supgply fan air flaw and ESP malches compare o fan pedormancs curse & 0%, 50% ololo
ard 1000 low
2 Exbaust fan air flow and ESF matches campans 1o fan performance curne at 0%, 50°% ololo
ard 1003 flow:
3 Supply valtage 1o the supply fan appropriate comparnad 1o the rated voltagps, Voltages ololo
imbalancs betwaen phases within acoeplable imes.
4 Supply voltage (o the exhaust fan appropriate compared to the rated vallage. Woltage ololo
imbalancs betwaern phasas within acceplabls imis,
: Current draeen by supply and return fan motors doss not exeeed rabed cument 82 rated ololo
CARACY.
8 | Supply fan ratation comect ologilo
7 | Return Fan rofation carmess], ologilo
& Fotatioral speed for the supply and exhaust fan cormest campared 1o the equipment ololo
risrneplats,
9 | Return Fan kas no unusoal poise or viboasian A ologilo
10 | Supply fan has na unusual noie or vibration. '{-1_::-__"_') ologilo
11 Al dampears [exhaust, supply, mixed air, enes ".-EW as applicable) siroka ololo
fully withaut birding and spans calhralq_'u{’;j“}xh:.
12 | Coaling and heating vabas ﬁfmhwﬂiwrﬁ &id spanning is calibrabed golgilo
13 Walwes varified ba nol be lc,:lu{\‘\ “Wis when closed &l romrnal aperating ololo
prassLre, ] h
14 | The HOM ewitch wuﬂ’uﬂ!.u-uu{iqutﬁ}fnd e mesieates the unit olgilo
Supply Air ducl stabic L%Jlgsensur i located 205nds dawn kengest supply duct in
duct and not subject 1o iurbulence fram elbows, vanes, aic
15 *  Record locatian of sensar ologilo
a  Record sensar reading ol BMES
a  erily gensor setpeint from TAD Report.
Dutdoar air sensor is reporting relable valwas:
16 a  Record lacatian of OA sarmar olgilo
*  Record sensor emperaiuee reading a2 BIME
17 Supgply fan flow or differertial pressure senser mapped carrestly o BAE ololo
Warify alarm at BMS upon flaw Talune,
Supply fan VFD speed reporting refiable values:
18 +  Record reading at BMS ologilo
*  Record YFD He & mimimum snd maximum
Supply aiflow manitaring station reporing relable values
*  Record reading at GRS
19 ¢ . . 0O|o|(o
»  Record supply arflow with all ferminal units at maximum airlos
»  Record supply arflow with all ferminal units at minmum aiflaw.
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Testing & Commissioning Checklists and Templates

Attachment 35 - EPM-KTO-TP-000033 - Checklist - Functional and Performance Test for CRAC
(Precision Unit)

FROJECT MNAME DRAWIMG MO REV.
[ KED
BATIEFACTO
RY
FUETYE S HD
FUMCTIOMAL CHECE
i Supply fan ar flow and EEP matches compare o fan pefarmance curve at 100% ololo
flaw.
a Supul:!l valtage o |:|1I:' supply fan aporopriae -:n'_'r.umreu to Hhe ruL:ulJ viltage at rajed ololo
capacily. Voltage imbalancs betwsen phasaes within acos ptable limits
3 | Cument dravn by supoly Fan moloes does mal axcesd raled cument oo
4 Supply fan ratation comect (m | FF
5 Folatianal speed far the supply fan comrect compared ta the aguipment nameplata, o F?
& Supply fan has ma unusual noie or sibration. o F?
7 | Ml dampers (supply and retum) stroke Bl without binding and =pans calibrated Oiglg
8 | Coaling valves stroke fully and easily, and spanning is calbrated Ogilg
q Valves warified b not be eaking throwgh cols whean clesad a8l nomal operating ololo
pIrsssg e,
CRAC maonitoring station reporting reliable valwes:
10 »  Record status (Oni0H) at BRS Oioig
& Fesord achusl site skalus, L,
Foom temperature and humidty ma E::;l .w)q;ﬁ'\hr!ng relable valuas
11 #  Fesord femperabune an at GRS oo
+ Record actual site i rg far temperabure and %REH.
CRAC flaw graphic ot e LS
12 . Gr.'.-llir'h'r: mmn OndOff 0|0)|0
11 Speciliad pﬂlnl-ln-pul‘i-l::'];é'uks Fuvee boen camglebed and documeantabion resard ololo

=bmitted for this system. Al alarm points have baen bested and confinmed
EQUIFMENT PERFORMANCE CHECK

Adjie! measured Aowrale and TSP (Tobal Static Prassune) if rakalional speed
1g | measured differs greatly with the rated mpm using fan afinity s Tormula. Caleulate ololo

the air power using the foerate and TSP, TSP is ESP (extemal siatic pressune
drop+ pressure drop acrass the CRAC which neludes fiters and oaoils)

Take curren? drivam during 1esting of raled capacity and TSP. Record valtage far the
phases ard caloulats the alecincal power dram. Ensure that heaabar for

15 | husnidification and heater for humidity cargral (Tor high atent kaad) is nat activased oo
by bemporary remaving electncal confections. Restore connection once curmenl
reading i= compleled.

Caloulate the overall effidency af the fan and mobar as=emiily by dividing the air
poswer with the elecincal power. Calculated tobal efficency of the fansmatar ololo
assembly shal be equal or greater compare o the manufaciurer raled batal
efficiency of the assemily.

16

Measine on=ooil and off-cail air iemperature and %RH and calculabe the cooling coi

17 capacity by the measured air flowrate and enthalpy taken fram the Psychromesnc ololo
chiart. Caleulated coaling cagacty must be clase o the manufactuner published
adjusied coaling rating based an actual candition.
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Testing & Commissioning Checklists and Templates

Attachment 36 - EPM-KTO-TP-000034 - Checklist - Functional and Performance Test for FCU

PROJECT NAME DRAWING WO, REY.
LCHECKED
SATIEFACTO
RY
VS [YE S| HiS
FURCTIOMNAL CHECK
Supply fan ar Aow and ESP mabtches campans 1o fan pedarmancs curve at 100%
! flaw. oo|o
a Supply valage o the supply fan apprapriate campansd ta the raled voltapes, \Voltags ololo
imkalance beteaen phaseas within scceplable imis.
3 Cument drawn by supply fan mobars doss nod excesd rabed current at raled capacity. ool
4 Supply fan ratation cormect ool
5 Rotatianal speed far the supply fan corect compared to the eguipment nameplate. ool
8 | Supply fan has mo unusual nokss or vibration. oo
7 | Al dampers (supply and return) stroke fully without binding and spans calbrated oo
8 | Cosling valwes stroke fully and eas=ily, and spanning is calbrated oo
g Thermastal, FOU controller, and contred valve prapedy funclioning and mantans ololo
roam temgeraiure with minimal Swing.
10 Valves werfied b nol be lesking thrawgh cols when closed a1 nomal operating ololo
pressunes,
FICU status monitoring station neparing reliable values (a5 applicable):
11 a  Resord status (On/0#) at BIAS ooia
&  Resord achusl sbe stajusg, £ -
Foom temperalure manitaning stasan ne k4 5 (&% applicabla):
12 = Reoord lemparary vakies at Oioglg
&  Record actusl site il'Erl.l i riemp.
FCU fliow graphic is camect |'|1 ﬁiurﬂlﬂl:
12 &  Graphic eas i ..Jt,' m DR 000
14 Specified point-to-pod b haves baen comgleted and documentation recard

sbrmitbed for this systaimAll alarm points have been tested and confinmead
EQUIPMENT PERFORMANCE CHECK
Adjue! measured Aoarate and ESP [Exiernal Stabic Pressure) if ralaticnal spasd

15 | measured differs grestly with the rated pm using tan affnity lee formula. Calcdate (B (D D
the air power using the Aowrale and ESP

Take current drivan during lesting of raled capacity and ESP. Recond wallage for the ololo

16
phases and calculate the elecincal power driran.

Cabaulabe the averall efficdency af the fan and matar assamibly by dividing the air
power with the alectical powar. Calculated tobal efficiancy of the fansmatar ololo
assembly shall be equal or greaber compane 5o the manufaciorer raled botal
afficiency of the assemily.

17

feasure on=ooil and off-cail air termperature and %RH and calcubate the cooling col
capacity by the measured air flowrabe and enthalpy taken fram the Psychrometnc ololo
chiart. Calewaled cosling cagasdcty must be clase 1o the manufacturer published
adjusied cosling raling based an achusl sarditicn.

18
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Testing & Commissioning Checklists and Templates

Attachment 37 - EPM-KTO-TP-000035 - Checklist - Functional and Performance Test for Cross
Flow Cooling Towers

PROJECT MAME DRANING MO, REY.
EEL
BATISFACTO
RY
NiA [fE S| NG
FURCTIONAL CHECK
1 Fan air flow matches (o the appraved manudachumr dacuments oigilo
a Supply valiage o the fan apprapriate campared fo the rated wallage. Vakage ololo
imbalarcs betaeen phasas within acocaplable lime.
3 iCurment drawn by fan mobars does no? exceed rated currerd? & rated capacily oigilo
4 | Fanrsiasian cormct oigilo
5 Folatiaoral speed far the Ban correct compared o the equipment rameaplale oigilo
G | Fanhas no unusus noise or sibration. oigilo
7 | The HOA switch properdy activates and deactivates the unit [far VFD Drive CT). oigilo
8 Fan spesd modulabes (incregss ar decresss) o maintain condenser wialer ololo
temperature b B5°F (far WED drive CT)
Far multiple CT, staging of CT is praven by clasing ma d valve jo CT and
9 | turning off-fan when futher decrease in load s remiqé%‘.lg:'iu alCTanmotarare |0 10 |0

al minimurm allawable frequancy uswally 15 0 ,I-'I-QHE- % ._,:,_

10 Mo water owar-flowing on basin during st }%r.ﬂ? ng of Caoling Towears. ololo

Watar o] is maintained within limil er's instnuchion.
; : Y

11 | Mo vortax farmed in CT L"'“:l "-.,"Nn,fb-.‘l_ﬁ:'-::._ 'y oigilo
Wiater is evenly sprinklersd p ardss the CT Gl Mo exeessive averdapping

12 | af loading area wllth’ri;i.l o air contac? (il perfarmance) i the callulas oigilo
il media __\"l )

13 Mo Em'essi'fr'ﬁ'alerldﬁfrl_ﬂ i the wiadls of the CT which result in lower callular ololo
rieddis aaber i air conlsc,

14 | Comect water spray nazzke provided oigilo
Plake-up water and fleal vakee for mefarized valve and level switches) proged

(] d O(o|D
uricticring

16 | Low and high level water alarmes funclional oo

Dngmators Mame | sipgnature and Diate Lhacker's Mame ! Signature and Lale
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Testing & Commissioning Checklists and Templates

Attachment 38 - EPM-KTO-TP-000036 - Checklist - Functional and Performance Test for Boilers

PROJECT HAME DRAWING RO, REY.
CHECKELD
SATISFACTO
RY
NA [TE =] NG
Preparation for Firing
1 Chack that the boler i filled with waber o the apprapriate level, and is venbed, and ololo
the condition af waler is chemically comes,
2 | Chack shal the main vales in the main steam disfnbution header s cksed. oo
Chuck that sl waler feed isolation vakee and Tual line isslatian valve are all oopen. Oioglg
4 | Air vents on the boler shel are apen Oioglg
5 Chack thal e main boiler shap valve and drain valves are closed fior the lege| anao ololo
alarm contrals.
8 Chack thal the fead check valve and the isolation valves o thea water level controls ololo
ard the alarm and the feed pumps are apen
7 | Chack Blovwdawn valve Tully closad oo
a Chack the elecirical supplies are avalable at the bailer controd panel and the feed ololo
spstem is available far immediate use
Check the operation of (he water leval controller by allowing the fesd water pumg (o
9 | run untl switched off by the waler leval controller. Qps blorasdioan vakes and Oioglg
check thal the pumg restans al cores! lievel, Close | wi wakve afteraands
Check the operation of the high evel alarm ng = rlbavel contnallar
0 ard opening its drain valve. The high e und when the water lavel ololo
Fizs raised the pra-sat condition. Op rg et an the leval controller and
dose the dran vakse slemwards. B
Check the operation of (he | "I:":.-' apening the blow down vakea, The loe
11 |l Ekarm should s wel, Riefil e Gank wilh waber ard repesl the ololo
I D] alarm fes), o ok ol Al the second kow (el alamm shoukd be
acliviated.
12 Check that the water level in the blow-dosn vesse| is salisfaciory and that the vent ololo
5 2 e e
13 | Engura that steam loads are available so chedk pedormancs of the boiler Oioglg
14 Mains power %o motars and contrallers apprapriabe and aooepled by Client ololo
FEpresspiatives,
ParMormance Tmnﬂ
A Tull laad perdormancs testing shall be carmed aut Tor @ach baoiler by the fallawing
8 O|0|0
rethaa
a. Each boiler main isolation vakee shall be open gradually (see method for ololo
distribution piping prebeat ) ioouse the line fosmeter far reading steam fiow
b. During the rated steam fow, measure the bead {mean] and temperature of ololo
staam (if available)] develapad by the boler
c. Meazmure the fuel consumption during the test and its tamperature (for ololo
licpaid fueld)
d. Measure the Aus gas lemparaturs Oioglg
&, Measure the feed water bemperalure oogig
f. Flue gas shall be anakired and camposiion shall canfanm o kel ar
irternational endronmeantal requirements Je.g. carban dicade, Sulghur O olg
diaxide, and nitrogen emis=ion] based on type of fuel woed
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Testing & Commissioning Checklists and Templates

Attachment 39 - EPM-KTO-TP-000037 - Checklist - Functional and Performance Test for Water
Treatment Plant

PROJECT NAME ORAWING KO, REW.

[¥ KEL
ZATISFACTO
RY
RdA Y E 5] N2

Ganeral Inatallation

Al aquiprment curment drivan are wehin nomrmal imits and no raticealkle
abnoemalities sbsarsad.

Float valves, flcat switches, and molorized valves ame propedy working and
aantraling waler levels.

Plans is producing the required ireatment capacity (m3 per day) and water quality is
3 withim the acceptable contract paramebar based on the v waber parameliers
considared.

Parmeate flow and waber rmooeary & per the approved documents basad an the

“ ravw water gquality (TDS), ermperature, and pH considerad.

= Ml equipment {pumps and sccessanes) ncluding conirallers ane individually fested
ard accepied.
Pre-Treatmeant

Fapdwabar iemperabure and pH & within the design range [25°C and 7.8pH). TDS is
withim acceplable imes.

(]

7 | Reject waler fiawrale &= per the design recowery raba. .

g Feuuldwul.er pressune in compliance 1o e minimum pm@mlm by the
Bouipment. = L

9 | Pra-chloriration dosing systam (pumps, :urpgﬁ;‘ﬂ:@fapwmerly working.

10 | Filter feed pump warking progperly irﬂLﬂ?ﬁg"ﬁhﬁlﬂhuﬁ'ﬂmﬂ:n

11 | Prassue sand fikar is uper.:li&ﬂfl W%@Fﬂﬂa‘.n necluding backwash funclion.

12 | Carbon filter is operational an wm including backwash functian
13 | Anb-scalant dosing s,éﬁ-qq.l.llljﬁs_f‘!'l:d dazing tanks] aparational
Pipe and fitlings has m@éT&uhs during aperadan and vakes aubamaticaly

14 isalates and direct flows,

16 | All pressure gauges installad and readings does not exceed kall of the dial reading
Reverse Oemosls Plant

16 | Carndge filler in place.

17 | High pressure pumg prapedy warking withoul excessive vibration and naise

1B Fevarse asmoes n|IE|rt.||:~|n-e installed socarding ba the required numbear of elements
and producing reguired flowale.

18 | Brne threttling contral valve properdy warking

20 | Low pressune swilch probaction far the RO meambrane propeady working

21 | Conductivity meter installed and calibraled and rasulbs n within sccaptable limits

2% | Flowmeter (robameter] is within limi? o ndcate proper flow and selocity

23 | Mo visible keakape for the high pressune piging.

24 | Al pressure gauges installed and readings does not exceed hall of the dial reading

a5 Clean in Place [CIF) instaled inclsive of flushing tank and properly working (as
required by the cantract].
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Testing & Commissioning Checklists and Templates

Attachment 40 - EPM-KTO-TP-000038 - Checklist - Functional and Performance Test for Waste
Water Treatment Plant

FROJECT MAME DRAWING O, REY.
LHELCRED
SATISFACTO
Y
[FTATYES| HO
izaneral Chack

i Mo mpleasant smeall arcund the WWT Plant

2 Al squiprment curmand drivan are namal and no naficeable abacemaliies cbsarved.
Float valves, fleal swilches, and molorized valves are propedy warking and controdling

|
waler lEvals,

4 Flar is producing the required reatmen] capacity (m3 per day) and water
bacieriological analkys is within the accaptable parameder,
Equalzatlion Tank

g | Incoming wasteaater are filberad efficienty and sl ange malerials are retained by frash O
frap, bar screen and commnuians.

P Pumps and pretreatment Blowers ane aperating and cycling properly. Flow o the ololo
freafment i regulated

7 | High and ko level alarms are aperating prapery ool g

Aaration Tank )
Sesratian mixing is adeguate and blower s visily cperalig propery cycling. Liquid

§ dAppearance must be chocolabe beown with minmmalpamikd, 24 oo|o
9 | Diffusers all apen, re disd spots, and air ﬂﬁf@hﬁhpj& glglo
10 | Ligquid leaving Aaration Tank is c1eawiﬂ£1hﬁﬁfiur}ﬁuwll glglo
sattling Tank RS I
11 | Al aquipment functioningaith Hﬁhﬂiﬁlélxﬂ-r'wrlme clean with chear efflusnt ool g
2 | Bkimmers ans rurlluvrllg';-:ﬂwl,:ﬂfmrlam:ulj.- an water surfacs. giolo
1% | Effluent frea fom EII.'E"'.'-ﬂBg:H":lTI.'I arid =alids. ool g
14 | Shudge retum pump aparating propey and cyding as per schedule, ool g
16 | Sidesihoppers wall soraped requlary ool g
Sludge Halding Tank
16 | Praparty used and operating for shudge wasting. ool g
17 | Shudge being hauled as needad, ool g
Tartlary Fittars
18 | Operating propedy with backwash pumps (far mechanical ikaring) glglo
10 Air Blowers and derstar operating propecly with no visile dogs and solid build up {flber ololo
| ponds)
20 | High-water alarm operating properdy far illerpolishing ponds ool g
Chiorinator
21 | Chiarine & properdy injecled and dozed, Equipment is operating properly. ool g
Effluant Tank
2 | Effiuant appears dear and free of suspanded salids and foaming. ool g
23 | Pumps are aperating and cycling properdy ool g
24 | High leval alarn proparky nctioning. glglo
a5 :'Iscrf:l:lrru necessary operalionsl and conirol tesks [satie abilty (o<t pH, chionne residwsl, ololo
|
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Testing & Commissioning Checklists and Templates

Attachment 41 - EPM-KTO-TP-000039 - Checklist - Functional and Performance Test for
Condensate Recovery Unit

PROJECT MNAME DRAWING kO, REV.
CHECEED |
ZATISFACTO
RY
MA [YES| MG
FUMCTIONAL CHECK
i FPump fkewrate and haad mabches sith the pumg pardormance cunee at 0%, 500, ololo
ard 100 Aow
a Supply wallage %o the pump apprapriate compansd o the rabed vallage. Vokags ololo
imbalancse befween phasas within acceptable imss,
3 Current drawm by the pump moter does nol exoeed rated curent oo
4 | Pump ratation cormect oo
5 | Rolatiaral spaed far the pump ag per the namaplaie carmect oig|o
5] Pump has na unususl noise or sibration during operatian . oigl|o
7 | Mo cavitalion ohsarsed when pumps anre running {’:ﬂ oig|o
8 | The HOA switch properdy activabes and deascivaes a2 Oo|D0
In aute position, pumps are staging bas “15}l -aaff leved af magretc-
. activated level switches installed in I.rlfi.'li e atensatik for laad and lag pumg. 000
10 Higgh el and law level alam fuli::.u ; sheanductad by manually fting and ololo
rebeising foat of the magne vl switch
EQUIPMENT PERFORMANCECHECK
Acjust measured AoeralE a aad if ratational speed measured differs greatly with
11 | the rated rpm using pu nity law fanmiula. Caloulate she water power wming she |0 |0 |2
fliowrate and head
13 Take currant drawn during 1esting of raled capacity and head. Recard wallage for ololo
© | the phaseas and calculate the ekecirical power drawn
Caleulate the averall efficency of the pump and maebar assemiily by dividing the
13 waler power with the alecincal power. Calculated batal ancy of the pumip+matar ololo
assembly shal be equal or greater compare to the n ZShrer raled talal
afficiency of the assemily. A
N
W\
AWM
TN\
(= V>
)V
Ongmaters Mame | Signature and Dase Checker's Mame ! Signature and Date
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Testing & Commissioning Checklists and Templates

r
Attachment 42 - EPM-KTO-TP-000040 - Checklist - Functional and Performance Test for Electric
Traction Elevators
PROJECT MAME: DRAWING MO, REV.
Electric Elavators
Elsctric ractian alevators shall be fested acoanrding to ASME A.17.1 Categary 1 and
Calegory 5 inthe pressnoe of Certifed Third Parly Tesling Agency.
Category 1 Testing (Mo Load and Low Speed] comprise of:
a.  0d Bullers according to Secton 8.11.2.2.1
b Car and Counlerveight Safety System acconding bo Section B.11.22.2
t.  Speed Governars accanding 10 Seclion 8.11.2.2.3
d. Slack-rapa Devices an Winding Druim Machines acoording o Section
11224
& Mormal and Firal Terminal Stopping Devices according 1o Sectian
8.11.2.2.5
i Fire Fighter's Emerpency Operation acoarding o tion §.11.2.2.6
. Emergency Power Operation aooording ta Sec 1.227
h.  Power Operation of Doar System a-:-:urd' 11.228
i i. Braken Rope, Tape, o Chain Swity an8.11.2.2.9 Oiol|o
i- Elechrical Prabeciive Devios a0 Baetfon 8.11.2.2.10
Category 5 Testing (Raled
a. Car ard Courlenusightls, gystem acconding bo Section B.11.2.3.1
b Speed Govergass Seclion £.11.2.3.2
t. 0l Bullers accoiming chion §.11.2.5.3
d. Braking Sy=iem i braking distance according 0 Seclion 8.11.2.53.4
&= Emargency Power Operation accarding tao Section 8.11.2.3.5
f. Emargency Tammiral Stepping and Spaed Limiting Desvios scoardirg ta
Secian 811236
i Power Opening of Doors acoanding o Section 8§.11.2.3.7
h.  Lewaling Zamne and Levelling Speed according %o Secian 8.11.2.5.8
i. lInner Landing Z2one according 1o Section 8.11.2.3.9
i Emergency Slopping Devices according o Sectian 8.11.2.3.10.
Far electic fraction slevator with emergancy power system and permitied b camy
2 | passengers, shall be jesbed at 125% af the rated load & rated speed according o B (B |2
ABMEA. 1T
Al electncal instalation and festing shall conform 1o KFPA 70 and ASKME ololo
requirements nclusive of overdoads,
4 | Fireman's service phase | and Phass || recal tested with the FOAS System. olo(o]
Ho. Reviewsar's Commenis R snduthon
Ungnators Mame { Signature and Late: Chacker's PMame J zgnalure and Dale:
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Testing & Commissioning Checklists and Templates

Attachment 43 - EPM-KTO-TP-000041 - Checklist - Functional and Performance Test for
Escalators and Moving Walks

PROJECT MAME: DRANIMNG RO REW.

AATISFACTO)
R

ES[H |
iZaneral
Escalalons and Mosing Walk=s shal be tesied acoording o ASME A 171 Calegory 1
ina load) in the presence of Cerified Third Party Testing Sgency.
Calegory 1 Testing = compased of the following test
a. Machine Space accessibility as per Section 5.11.4.2.1
b Siop Switch aoperation test as per Seclion 8.11.4.2.2
t. Controller and wiring functicnalily test as per Seclion 8.11.4.2.3
d. DOrive machine and brake lest including briking distance @ per Saclion
11424
& Speead Goverror best o shul-doen F speed increaselidesmasss more han
130% &% par Seclion 5.11.4.2.5
. Braken Driee Chain Devios safely test as per Seclion 8.11.4 2.6
g, Reversal Stop Switch testing as per Seclion 8.11.4.2.7
h. Braken Step Chain or Treadeay Device best as pa clion 8.11.4.2.8
i i, Step Up thrust Device testing &= per Section § ool
j- Missing Step ar Pallet Devics festing as Sedjfipei1.4.2.10
k. Step or Pallet Level Devios hﬁ@ F11.4.2.11
. Siep, Palet, Step aor Palket ructural sourdress (est a5
per Sacton 8.11.4.2.12

Handrail Safety 5

im.

n. Heabar feslin er Saction §.11.4.2.14

0. Permssibile % calator chain safety les! &= per Section 8.11.4.2.15
p. Responsetos tecior bast as par Section 8.11.42.16

i

r

&

L

Comb-5t=p ar Comb-Palle! mgact Device (e=? g per Seciion 8.11.4.2.197
Slep Skt Perfamance Index testing 2= per Section 8.11.4.2.18
Clearance betwaen Sep and Skirt (loaded gap) as per Saction 8.11.4.2.18
Inspection af Controd Devices as per Section §.11.4.220
. u. Slep Lataral Displacament Device tesl s par Seclion 8.11.4.2.21
Al electical nstalation and ie<ting shal candorm io KFPA 70 and ASKME
2 | requirernents inclusive of overdoads, elecirical ratings, insulation resistancs, onoglo
aarthing resistance, sic.

Expcalaiors basted for 15 minuies forward o up direction and anothes 15 miriles ololo

3 badessard or down direction cortinueushy without any deficienaes,
Hao. Reviawer's Comimants Respiution
iLngratar s Mame ! zignature and Data: Checker's Mame ) zignature and Date:
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Testing & Commissioning Checklists and Templates

Attachment 44 - EPM-KTO-TP-000042 - Checklist - Functional and Performance Test for Building
Maintenance Unit

PROJECT MAME CREANING MO, REY'.
CHECKELD
SATISFACTO
RY
NYE [YE S| NG
&aneral Chack
Capacity of plaormicrade or BMU fraction motors including all accessanas
i canfarms ta the appraved dooumentation. Lifting capacity shall be in accordance ta Oggilo
Snecilication ard squipment appeoved MAS (Materal Approval Shesat).
3 Installation confoms b the rmouirement of the conlact, speafications, and drawings. ololo
iComplata installation is accepbed by the Client Represantabives,
3 | Adlbaks and nues for rail system fidng ars 100% bargue basted Oggilo
4 Load 1esting condwciad far sach Sers and bass anchors of BMU track miling by ololo
applying force equivalant io hall of the anchor capacity.
5 Safe entry and exit prosided far the workers for coming into and out of the cradie. oigilo
8 | Adlmetal parks are grounded, Oggilo
7 Trsstion cables in good condbion, ubricated, no visible entanglemant, and ololo
ERCETLive ARG
i Guide ral is struciurally sound and prapady nstaled inchding anchoring, brackets, ololo
boltingfming and framings.
9 | Cradie iz provided with bump prabection and mllers, O\ o
10 | Anti-fal anchorage provided in the cradie, Oggilo
11 Al elecincal mstalation and e=ting conforms 10 the requirernent of NFPA 70 and ololo
ather slestncal standards
12 | Equipment mowing parts are propary ubricated, Oggilo
Equipmen] saleteas ane in place and properdy working such as cradle overlead
dewice, cradle trip bar, jib slew and of ravel limit Seitch, cradle emengency mirieval
12 hand wind, stack rope devics, aver-speed debscior and brake, amerpancy siop, ololo
residual current device, cross bar slew and af mavel limits, secincal phaass Bailuns
detactar, hamess atlachment paints, cradlke full-up detector, lanyvard resiraing trip
bar, secondary cradle full-up aver travel detector and wire rope aqualizer,
14 iDperational labeling provided within the aradle [@mengency relieving, upidown ololo
cantral, slewing, atc )
iLngratar s Kame ¢ signature and Date Checker's Mame ) =ignature and Uale
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Testing & Commissioning Checklists and Templates

Attachment 45 - EPM-KTO-TP-000043 - Checklist - Functional and Performance Test for HV/MV
Capacitor Banks

FROJECT MAME DRAYIRG RO, REV.
(¥ REL
BATIFFACTO
RY
Ma [TE S M
aneral

kentfication record of each capacitor bank such as Manudacturer's name, saral
nunber, year of manufacture, rated and measured capacitance, rased aulput, rabed ololo
wallage, raled currend, Emperature categary and di-eleciric fuid tppe has been
praaided

kentification record of any buning reactor such as Mamnudssurer's name, Serial
2 numnber, year of manufactune, rated reactance, ated sallage and rated cument has onig
B prosided

Discharge tesl has bean carmed aw? for capaciions build 1o 1IEC §1871. Dischange
i | waliage shal be 75 or lkess from initial peak voltage of +2 Un (Un is the rated oigilg

wallage ) within 10 mins. dscharge time

Dischange tesi has bean carmed auw? for capacilons build 1o A 2897 Discharge
wallage shal be 500 ar less from initial peak voltape of ﬁ?%ﬁ Un is the mated

4 | wallage] within 5 mns. discharge time for Uns 25 KW fpe valkage shall ba

TEV or less from intial peak wollage of <2 Un -'Lll::.,_r.'- il .{" al tage ) within 10
mins. discharge ime for Unz 25 K. y ‘\_ﬁ

Insulaticn resistancs ast has bean lm‘:{h;u dﬂﬂd"‘u::ﬂ.uue et rasubs,
Capactancs est has baen I:I:Ilu.i.lﬁ:wlhﬂﬁ,:;h:_l-,:l acoaptable bast resulls

5
G
T High wokage withsland jes I%ﬁxﬁuﬂﬂ}:wu an capacbars (as applcable)
|
|

Balaice check of Emrl"'r_‘;:ﬁq_l:ﬁllﬁrfﬂﬁhm beap condusied.
Primary inpection bes) l'.'?l_'rﬂl_._;r'.h"l.'l o check balance between banks (as applicable)

Load fest conducied immediaiely an all protection and metering circuits after
ErEgizatian

Dingmators Mame | Signature and Liate Checker's Mame D =gnature and Date
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Attachment 46 - EPM-KTO-TP-000044 - Checklist - Functional and Performance Test for UPS

FROJECT MAME DRAWIMG MO, REY.
CHECRELD
SATISFACTO
RY
A TTE S |
Functional Test fior On-line UPS
1 Fhase rolaban lesing conducled and passaed. | m =
a Al ather slecincal pra-start feshng (insulabon resstancs, continuity, batbery Esting, ololo
ale | canducied and passed
3 Fnmary poaer has been applied and stable lor 3 days wilhaw? any nobceabile ololo
maluncticon faor the UPSE and it contrsl and manitarmng system
Load lestng shall be condwcied wilh the e ol capacior Banks. Kun dawn lime
4 shall be proven including battery back-up as well as _I|..'|rg|||l:'| timee &% specified in Oigilg
the design/manufacturer
5 Transher Swabch and by-pass teshed withoul any Iueﬁ?uumls (AickeEnng, ololo
B I.'nl.ll blascki-out, =520,
[4] Alamm syslem tested mcludng ovemoes __,-ﬂ-xl \ ". i
Syslem '.EE'.II'I":l for 50 diy= shal be :'tft Eﬁ'__lﬂ"lrl serice for 30 days) prar
! ta fmal acceplance, ?‘:;?"- .BI::LIII =NI=NI=
'-._2:. "-"'
B x;w
[ ———
Ny Y LA
Lt
Dngmatars ame | Sipnature and Dase Cheacker's Mame ) Signature and Date
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Testing & Commissioning Checklists and Templates

Attachment 47 - EPM-KTO-TP-000056 - Checklist - Functional and Performance Test for Pressure
Independent VAV

FPROJECT MAME DORANIMG WO, REV.

CHECEED
AATIEFACTO
RY
(WA YE S| HO

FUNCTIONAL CHECK

Mirimurn and design ar fosrales are programed into the YAV inleligent controlles!

! Sciuatar n n n

2 Mans power pravided %o the actualoncontroller appropiale in bems of sallage ololo
(24VAC or 24VDE ar Z20WVAC).

3 Thermastat is cannected (o the VAV coninlleraciuaion, calibrated and functicning ololo
propEny
Durirg the static AHU performance (AHU spead i ficed o el 2 thea systam

4 | prassuns), um-aff (harmostas o e iF VAV iz abile 9 maintsin the mirimen i Oonglo

flaverate,
During the variable speed AHU pedormanos (AHL speed is vanable basad on
5 | pressune sensor locabed 203 ar 304 of the duct ran) at hig veacling lead, veddfy |E (0 | D

if WAy is able io mantan design ar flowrate.

During the variable speed AHU pedommanos (8 =i ble ased cn
A | prassuns sensor Ioeatad 208 ar 30 of the d } 1 coaling lead, werify if |2 |0 | D
AN s alle o adjust ar lcerale 1'-)155

%
Far YAV equipped with heaters, (in Sk %F‘q}?‘k&gm patient moms where
7 | minimun ACH & maintained), { is able o mainkain ream oo
temparature al low roopEaing T right).
Far unaccupied mode bt s Icable), sat the thermostat b unoocupied mods
A | and sea if he temoerasl frig adjusted o highar value (say B2 F). Ar fow oo

should reduce comespondingly’

Far WAl stalus manitarng, conlrolleraciuabor reporing relable values (s
apohcakle)

&  Fesord status (On/O#) at BRS

&  Fepord achual sbe skalus,

Foom temperalure manitarng statian reporing ralable values (&s applicabla):
10 »  Record temperature values & BMS Oo|g
Resord achusl sbe instrument reading far lemp.

AN o graphic is comes in BMS (as applicable)

11 . o
»  Graphic easily displays system On'0Of o|oo
12 Specified paint-to-point chacks hase been comgletad and documeantation reoond ololo
siibrnitted for this syshem. All alarm points have been tested and confirmed
iLngratar s Mame | zignature and Date Checker's Mame ) zignature and Date
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Testing & Commissioning Checklists and Templates

Attachment 48 - EPM-KTO-TP-000058 - Checklist - Functional and Performance Test for VolP

PROJECT MAKIE CREAWING MO, REY.
iCH
BATISFACTO
RY
RS [TES| NG
Inttial Testing
1 | Varification of Redundancy Serear Canliguration glglo
= Varify the pres [P address in the configure ssrver wehpage glglo
= Verify Main Sarder IP address in the configune serer wabpage oiglo
& arily whather redundancy sarver is added in $ie Main Server oogolo
= Werify Main and redundancy server status glglo
= Werify that all main gateways are registered ba the Main Serer oo|o
= Verify IP Media Resource stalus are megisbansd glglo
2 | arification of Redundansy Fallback Support Syshem ool
= Werify the [P Address that peeds b be canfigured glglo
= Verify the Redundancy Call Pracessar. Turn-off all Call-Manager (CM)
SOV Sy, '_;I_'_";-" oo|o
+  Check the Redundancy Call Processor fopgther'y Gide Gateways (V&)
Tum-off all gther Call Manager Serdge-seq 'bq_; \1\-‘};& oo
a  Check the auto-assign for SREFA, S\ w0/ 3 5 g|iojio
= Chack Call-Manager fﬂlhaﬂ:{.ﬁ}'-r-‘:"q:'yu all CM Server sangion glglo
#  Chack athear E:HI-Hal'JME-%. Tum=an all T Serear service glglo
Functional Teating /-~ | 7~
Conduct Rack Seryer 8 o confirm behaviar of rack server in the syent of
5 | failure of main terminal, & b canfirm back-up service in the avent af main glglo
Sarmangl failurs
- 5 i e 4 F F I
n Conduct 5IP Bession Test io iest call from intermal station ba a lardline o mobike ololo
pbwime.
5 iConduct Call-Transfer Test by making a call bedtwesrn phone statians and dialing call ololo
transder buthan followed by another station number ba ransfer the cal
B iConduct Call-Foraand Test by making & call batwean phone stations and confirm ololo
calk-faraard furction based on sel rules,
7 iConduct Call Recarding Test by making a call between phane stalions equipped ololo
with aubo call recarding. Check recorded call via recarding webpages.
& iConduct Call Biling Test by making a cal between local ine and awside Ene. Open ololo
the Call Detail Record (COR) o chack call duration.
g Conduct 1e=t o confirm awe uploading of TETE files from TFTP webpape ance an ololo

IP Phone is plug in the data outlet.

Dingnatars hames | Sipnature and Lise

Checkers Mame ! Sgnature and Dale
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Attachment 49 - EPM-KTO-TP-000060 - Checklist - Functional and Performance Test for
LAN/WLAN

PROJECT MAME DRAWIMG MO, REY.

CHECRKED
EATISFACTD
RY
A [ YE 5| N

Diata Link Testing

1| Werily the VLAN configuration is carmesi

9 Warily that IDLD {Uni-Directianal Link Detection) has baen configured on the ralevant
inerfaces

3 arihy the Spamning Tree Profacol aperation

Warily that Par-Channeks are cormactly configured and also are up and running. Also
4 | ched that Aggragation Proteoal is LACP (Link Aggregatian Cantrol Predocd ] in Active
mode.

< | Confirm that the datlg funk canfiguration of the part-channal interface is carmect
8 iConfirm that the BPDU [Brdge Protacol Data Unit)-Guand fastune aparates o
Expecisd an AcoEss poars,

A iConfirm [P connectivity |.':""_,.E_r y connecied links

Werily that the DSPF {Open Shortest Path First) confipuration and topology for the
neswark conforms ta documented design

pLi

17 | Warily the rawting configuration [Rawting tables).
Werily the HERP [Hot Standby Rouler Profocol, & fauf-tolerant default gateway)

T | Werify spanning tres port fast on sl netaork seitchies ol

00|00

vPC (Virtual Private Cloud) Test o0loijo

Warify the corfiguration of vPC Peer Link, vPC Keep Alive Link and vPC Member Part |0 [0 | D

Wiarify the trafic flow in the event of vPC Pesr Link failure oiglo

10 | Werify the frafhc flow in the event of vPC keep-alive Link failuge (= ==

i1 "'"riI:.' e {raffic flow in the svent of vPC Access 5'|'|lill.'|'|f./.'-l'-'rl-;£l.'1 oiglo

12 | Warity the trafic flow in the event of vPC Distributieh, SwithHEaite. oio|o

13 | Warify the trafic flow in the event of vPC Megflmy pochdaitgr at Distribution switch (= ==

14 | Warify the trafic flow in the event of yRCT e portSilure at feeess Swilch Oloijo
T

RN olo|o

Hetwork Test TN olo(o

Warily that the camesl I'h" i Have heen canfiqured on the relevant imerfaces ololo

Oo(0|0

o(0o|0

ogo|o

(s ==

18 Confiquratan ard Operaticn.

19 | “Werily that Part-Channeks are comactly configured and also are up and running
Router! Switch Test

0 Warify that a complele seibtch failine {power-down) does nod imgpac? raffic Aows
through the neteark.

2 Warily that a SUP (Supervisar Engine) Failure doss nod imgpaect trafic loews through the

FIETRITE

22 | Wariby operation durrmgg a fabnc card failure an seabsh.
iConfirm that the falure of & single power supply in the Mexus chassis does nol impac
dita forwarding capahilites.
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Testing & Commissioning Checklists and Templates

Attachment 50 - EPM-KTO-TP-000045 - Template - NFPA 20 for Fire Pumps Acceptance Test
Form

20-98 INSTALLATION OF STATIONARY PUMPS FOR FIRE PROTECTION

Centrifugal Fire Pump Acceptance Test Form
Information on this form covers the minimum requirements of NFPA 20-2013 for performing m:ceptance tests on pumps

with electric motors or diesel engine drivers. Other forms are available for periodic inspection g T nice of tha Few Sprkler Baustry
Owner: D. For each test, record the following for each load condition:
Owner's Addrese: Driver | Suction | Discharge | Nozzle Pitot Readings
- — Test | Speed |Pressure| Pressure Size or Flow
Property on which pump is installed: rpm psi psi inch [1]2]|38]4]5]8
= —
Property Address: 0 O - i
100% A
Date of Test: —T0=h
Demand(s) of Fire Protection Systems Supplied By Pump: 160% { ~P\ il
\ \\ )\
k,
Pump: O Horizontal QO Vertical E. For electric motor dn%n gu’mpb ng 4
Manufacturer: Shop/Serial Number: Wi N
Model or Type: Tost N\ Xt \ [/% Anperes
Rated GPM______ RatedPressure______ Rated RPM______ A W2
Suction From If Tank, Size and Height [ Zawa )\~
Driver: 1 Electric Motor 0 Diesel Engine d — 5 7 i
Manufacturer: _ Shop/Serial Number: € N 160%
Model or Type: WA= v\>\ \ -
Rated Horsep Rated Speed: (S ¢ { &\J\ J\[) F Calculate Net Pressure and Total Flow:
If Electric Motor, Rated Voltage Opé_a\ufg(s@gge S\ 4 P Priniar Pt Q=29.83 cd?\P
Rated Amps__ Phase Cycles Service />
Controller Manufacturer: AN\ /S N _ Flow (Q) (use formula above)
Shop/Serial Number: ________/Model dr\T\ el L Test | Pre "2 2 [ 3] 4[5 ] 6 | TotalFlow
Jockey Pump on System? ,D\TJ aANo \‘ \\ geumgs On___Off " I\ \ 3
All questions are( taja mqed\Yeg, Nd or No\tﬂppltcable. ,40\0 \ /\\.
All No tgy_ﬂ)be plal s portion of this form. ljl)%) \\//
L Flush Test (€on: beﬁzre Hydmstatw Test) v
Suction piping was flushed at gpm? QYes O No r electric mtt})ltors operagng at ;ated vctﬁtage and
quency, is the ampere demand on each phase less
9ee Tublel #1110/ NEPR.20) than or equal to the product of the full load ampere

Certificate presented showing flush test?

II. Hydrostatic Test
Piping tested at psi for 2 hours?

rating times the allowable service factor as stamped
on the motor nameplate? OYes QNo ON/A
H. For electric motors operating under varying voltage:
(Note: NFPA 20 requires 200 psi or 50 psi ab 1. Was the product of the actual voltage and current
pressure whichever is greater.} den:land D;l t;ach pl:la;sﬁeiss ctihm or equal to ;he i
ini 2 product of the rate oad current times the ra
Fiping passed taet] o8 S LA voltage times the allowable service factor? ~ 0 Yes O No O N/A

; i o
Certificatevresented aliowinig fest! HiXes CiNa LIN/A: 2. Did the voltage stay within the range of 95 to 110%
II. People Present of the rated voltage during the test? OYes QNo UN/A
Were the following present to witness the test: 1. Did engine-drive unit show no signs of overload
A. Pump manufacturer/representative QYes ONo ON/A or stress? OYes QNo ON/A
B. Engine facturer/repr tati QYes UNo LIN/A J. Was the governor set to properly regulate the engine
C. Controller manufacturer/representative OYes QNo ON/A = g:efhat "ate‘;r!i’uml’ speetﬁ? tho a ‘.Ies QNo ON/A
D. Transfer switch manufacturer/rep. QOYes ONo QN/A d the gear drive assembly operate without excessive
: S et bjectionable noise, vibration or heating? QOYes QNo QN/A
E. Authority having jurisdiction/rep. OYes QNo ONA iy ;
. ontj.y - Juris on'rep s ° L. Was the unit started and brought up to rated speed

IV. Electric Wiring without interruption under discharge conditions
Was all electric wiring including control interwiring for multiple equel to peak load? QOYes QNo ON/A
pumps, emergency power supply, and the jockey pump completed M. Did the fire pump perform equal to the
and checked by the electrical contractor prior to the initial manufacturer’s curve within the accuracy limits
start-up and acceptance test? OYes ONo ON/A of the test equipment? OYes QNo ON/A
V. Flow Test N. Did the unadjusted performance discharge curve meet
Run the pump at no-load, rated load and peak load (usually 150% of or exceed the fire protection system demand(s)? Q'Yes O No 0 N/A
rated load) conditions. For variable speed drivers, run the test with the O. No vibrations that could potentially damage any
pressure limiting control “on” at 25, 50, 75, 100, 125, and 150% of rated fire pump component? QYes QNo ON/A
load and then again at rated speed with the pump isolated from the fire P. The fire pump performed at all conditions without
protection system and the relief valve closed. objectionable overheating of any component? O Yes 0 No 0O N/A
A. Was the manufacturers’ certified pump test curve available Q. Electric motor pumps passed phase reversal test

for parison to the ptance test? O Yes ONo QN/A on normal and alternate (if provided) power? OYes QNo ON/A
B. Equipment and gages calibrated? QdYes U No QN/A R. If a break tank is provided, was the refill mechanism

Date of 1ast calibration: tested 5 times and did it operate correctly? QYes QNo QN/A
C. If dry charge batteries were supplied, was electrolyte Recordrefillrate:

added at least 24 hours prior to engine start and were S. For vertical turbine pumps taking suction from wells,

batteries given a conditioning charge? QYes ONo ON/A is the water level capable of being recorded? OYes QNo ON/A
© 2012 National Fire Sprinkler Association, 40 Jon Barrett Road, Patterson, NY 12563 (845) 878-4200 Form 20-A Sheet 1 of 2

FIGURE A.14.2.6.4 Centifugal Fire Pump Acceptance Test Form. (Source: National Fire Sprinkler Association, Inc.)

2013 Edition
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)‘/ Testing & Commissioning Checklists and Templates

Attachment 51 - EPM-KTO-TP-000046 - Template - FDAS Test Package

FIRE ALARM TESTING AND COMMISSIONING

Fire Detectlon Alarm System (FOA 5) Test Packape

Wilrassed by

Represaniing

Sigrature

Dl

System FIRE ALARM S¥YSTEM Y

&

Building AR
N\

Conlraci _— 'lf'l-l_ll"'._'

i 5 %
LN
iClierl Y m
] l:____'. ij.-ﬂ'

o
iConsukarn {\;I__.-'
Ramarka:
Diata: Englngsr: Shest Ho.
ENGINEER'S REPORT SHEET
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Testing & Commissioning Checklists and Templates

Attachment 52 - EPM-KTO-TP-000047 - Template - Earth Electrode Testing

Project: Documant Mo. Rev.
Locatlon: Sysbam: Diata:
Buliding: Panel Red. Shaet Ral.
Tesl Electrode Spacing from C 1 Reslstanc
Electrode Under Testin
Earth PIf Ref. | Tesf Mumber (M .IZ‘;,':I'::L g B Commants
P2 c2 Dapth Typ= Depth | Material| Ohms
-
'f_'.-:;___..-;
by N F
A R
'“-._'. ..':'u-':-__. Yy
" ] T
kY L
-
- |I le"_r\"-\,:'.'l_ .
[ ."__—..LI o
o T
Ly ity

Tast Instrurnent Type Lontractore slgnature. Commilssloning Agent's Skgnatura: Conszultant's Signature:
SLEE. 5 v | st snees s ssnsessnsssnsssssnrssnesienss | seeessessussesasess s eees s et s ss s
Calbrated On D —————— D e D e sensensensens
Calbration Duws On
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Testing & Commissioning Checklists and Templates

Attachment 53 - EPM-KTO-TP-000048 - Template - Door Intercom Testing

Project: Panel Location:
FPackage Ho. Aapet Code; Shest Mo,
Bullding: Plant Retf: Rens.
Humber Sysiem Funcilon Description Paesz | Fall Commants
1} Prass the Push Bution on the awdoar speaker panel and check
the rirging tane is prasent on the indaar Phane unil
I} Pemaye the Phone hand set and =speak b the person at the ;—_j.
Chalet Entrance, check that the spaech is sudile ﬁﬂ
3} Press the ™ DO KNOT DISTURE ® butban an the indoar Phons 6 ."'-,E:"’ﬁ'
ard check the Phone set “LED® kas come on. .;-"}Tl"']"'-,l )
4) Check the Chabat Entrance door panel has the "D i
DIESTLARE ® Sign illuminated and is visile s )
5} With the * DO NOT DISTURE " sign illusnipgiid, s e Push
Bution and check that the indaar F"I"Eljé hil e= noi Ring.
L—
=
Teated by: Witnessad by: Acceptad by:
S D | Date: o | e
Teat Inetrument]a);
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Testing & Commissioning Checklists and Templates

Attachment 54 - EPM-KTO-TP-000049 - Template - Car Park Access System Testing

Project: Panel Locatlon:
Package Mo. Asaet Code: Shest No.
Buliding: Plant Ref: Ren.

Tystem

Function gyatem Functlon Description Pags Fall Comments

Humber

e
A .'.. .:: .__..}
.-'"--\"'-:'."-1"‘-. k .-:"'.
L* ] . '\-' -
Pk T T S Y
LA -
N L 'u"-_."- L™
TT“H R
1 %
|'..'-':.”:i .\.II .|.': s
¥ Ilr
Ll
Teated by: Witngssad by: Acceptad by:
Date (E 1] Diase:




Testing & Commissioning Checklists and Templates

Attachment 55 - EPM-KTO-TP-000050 - Template - Security and Access Control Testing

Project: Panel Locatlon:
Package Ma. Agaet Coda: Shest Mo
Bullding: Plant Ref: Rav.
L-amers Froami abila 1o L-able ConElnulty -
Hurnbar Location 1] Lacation o O ks
N
£ |_""_.-F.
oy N2
il L1 =
eI RNG"
|: ."'l._'. ._'."\-' A
B A T,
i'-:“x \ :“u_ .I'-.__'-.
= o b
A
—— | |."l
-\..\__.-J.F"-
Teated by: Witnigegad by: Acceptad by:
-.IJIu ................................................... Lli!.!: .........................................................




Testing & Commissioning Checklists and Templates

Attachment 56 - EPM-KTO-TP-000051 - Template - BMS Graphics Testing

Project: Panel Location:
Package Ho. Aspst Code: Shest Mo.
Bullding: Plant Ref: Rev.
Flgld Sensor M3 Graphic Display
Description ,Taﬁ:".r'::t Unita Graphlc | Units | Digital | Digital | Analo Comments
it o Mgagurad Dizplay | Dleplay | mpuf | Output | Outp
- ]
L
{" "'.'_ ':\.:__,.-':_“l
= I -
A0 ) 2™
e 1 .". LA
o I"- i :,_1I:.'- b .'.'I-'..'
N
-
‘_-_\-H.I | .;-.
o=t
Taated by: Witnigeead by: Accepted by:




Testing & Commissioning Checklists and Templates

Attachment 57 - EPM-KTO-TP-000052 - Template - BMS Control Set-point and Parameter Testing

Project: Panel Locatlon:
PRCKage Mo Aznet Code: Shaet No.
Bullding: Plant Ref: R,
Loniral Alarm Limits
Point Hame P-Eand Intagral
Descripflon Controd Funcilon nt Comments
{AS 1000 Acronym) P st | vewe | Tme  [THign T Low
=
L2
- '._1 B e
- L iy "
BRIV LY
1 L N 1
|_;'-?:"\-\, :::I:I ':-\._'.". X
= '-\._ Lk
1l 'I T““;:H"‘ \ 3
{ il\-—.—\-\,\_ II e
i _.I | |.r'|
A
Teated by: Witnesaad by: Accepted by:
e e I
NL.I --------------------------------------------------- Dul.u: -------------------------------------------------------- Lli!:!! -------------------------------------------------------




Testing & Commissioning Checklists and Templates

Attachment 58 - EPM-KTO-TP-000053 - Template - BMS and EPMS PTP and Loop Testing

Projec: Panel Locatlon:
Package Mo. Agget Coda: Shieet Mo
Buliding: Plant Ref: Rev.
Cable
::- Equipment & Functional Anzlog Oigltal Feripners! Tarmination Canfimutly S
Description
3 P | O | STS | ALM| QP Davice Imat'm | Pansd | Flald
.-"'-.-".:-ﬁ
_"-:;___._-___.
5 b
- a-::ﬂ':'-"' LT PPN -: -
e S
. |II ||:'l'l..~'l..'. :': o
% AR
(M
|'l-."_.::_ I| .I..-' S
Yty L
=1
Teated by: Witnigsaad by: Accepted by:
Dt Crate Crata:




Testing & Commissioning Checklists and Templates

Attachment 59 - EPM-KTO-TP-000054 - Template - Cable Testing

Project: Locatlon:
Hetwork Type: &aael Coda: Shiget Rat.
Cabile Typs: Type of Teat: Mao. of Palre | Cores:
Qurr DO TP [ Flber Optic ) Pre-Terminatlon ) Post Termination 0 Two DFour
Route Confinulty Loop 0
Cable Humb=ar — 1o | PaINCare| FalCare| FaliCarg PaliCore  Falr Falr Falr Falr Comments
one Two Thires Four ong Two Three | Four
.-"--.J:'I
2 '-.I""'.'-""
&N Yy e
" .H'l_"- i o
1 L1 A
Y, wp -.:__L 4
I':' ""\. II| I ".'L-.'..'
[ S
."'--.-"'_"'.I Ill :‘ﬁx}bl
—'____I | 1
Teated by: Witnesasd by: Accepted by:
Drabe Craate Dt

Taat Instrument(s):
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Testing & Commissioning Checklists and Templates

Attachment 60 - EPM-KTO-TP-000055 - Template - Equipment/Device Calibration log

iLraatlon Data:
Rewlelon number:
mevialon data:
&r Hame Description I0'Tag Certificats no Callbration Hext Hand over to Remark
Data callbration antity
1
z ..r"f;':'.l
: o Wl
A AR
= eI AN
e EAT AN T
! e Y
: P TN
. if=y
10 =3 J
11 —

Comminks i any -

Contractorc Reprecantatios: Concultant's Reprecsnistve: Clisni'c Reprasartativs:
TR TR Cearbm-
Algnaturs: Algnaturs: dlgnaturs:

Document No.: EPM-KT0-RG-000007 Rev 003 | Level - 3-E - External

Page 69 of 73

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision.
This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this Document.



a5

Testing & Commissioning Checklists and Templates

Attachment 61 - EPM-KTO-TP-000061 - Template - Warranty of Materials

Serial Wateral | Wanutschrs | Suppller | Dellvery | Wanufackurs | MERTscurs 7| Warranly | Contactor | CoRactor | CoRactor
Humbser Deacrption Hame Hams Date I Suppliar Carfincats Mame | Warranty wWarranty
warranty Dafe warranty Humber Dats 3tart | Dabta Finkeh
Date Finlzh
=
Lo
S ""-.*.,.,-"'.'-ﬂ*
,.._": " " '."n.-"'_::""
AL v
g |
RN
P DN
L=
q““z -

Concultant's Repreceniztia:

Contraotors Repracantatine:

Clisnt'c Reprasariathse:

[Drarbm -

[Duarbm -

Duarbm-

Algnakure:

Algnaturs:

Algnature:
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Testing & Commissioning Checklists and Templates

Attachment 62 - EPM-KTO-TP-000062 - Checklist- Testing & Commissioning Process

CNSCILIKE FEY
PRELECT MAME
Complsisnass
MANDATORY Bimbac
A | TE= R
1- Initlal Planning
i The preiminary commissionng Oawner Projec! Begqurements are beng - o lo o
asiablished, Aoter 1o EPW-KT0-GL-000008_ 002 TAL guding parfs.1.1
The prelimnary commissioning plan s being deseloped which shawld mclude at -
12 | a minimum commissioning budget and schedule. Resr m Br-EToER000008_ 002 o (o o
pEs B
1.3 | The Cammissioning team of the dient has besn dentified and famesd. o [0 =]
14 Inilid =takehakder engagement and penmittng plans have been idenbfad
15 Initisl handaver plan s prepared = a a a
- Tendar for Deakgn
z2.1 iCaommissionng soope and plan included in the desigrer scope of wark h
. Feqguired resources (contracior and consulants) of besting and commissisning
b been inchided in the scape if neadad
J- [Dealkgn
The responsibaliies al the commssioning 1eam dunng the desgn reaes and the
required deliverables during the design stage are shawn in anecsmam 1.1, mie s
INFO. | ErWHTo-raancom ooz @ Tesling and Commissianing Flow CharsPrapect Slage o | o =]
Sabag
- The commissionng owner project requirements bave been reviewed far darity = o o o
and comgleteness (o recaommend impraverments (if any)
iz Basis af Design = developed, reviewed, and acceptad = a a a
i3 Commissioning methadalogy is prapaned and reviesed = a a a
34 | Constructability review is cansidened. o | o =]
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,,\( Testing & Commissioning Checklists and Templates

Attachment 63 - EPM-KTO-TP-000063 - Energization Notice

Energization Notice

CONSTRUCTION CONTRACTOR:

CONTRACT No.

TITLE:

COMPLETION/ACCEPTANCE RODE:

Ia It 8afe to anerglza thiz Equipment? [ refer fo
checkilat attachment 7]

O YES O NO

EMERGIZATION DATE:
DD i MM

CORREIPOMDING TO:
DD /MM 7YY

ATTACHED DEFICIENCY LIST.

Prior to Energization

1. Imspection Records Approved

3. Wiring tested and Bassad
4. Efe

.

.

T.

MUMBER OF ITEMS O DEFICIEMCY LIST ATTACHED

2. Testing [ FAT / SAT { Functional] Completed

THE FOLLOWING DEPARTMENT REPRESENTATIVES HAVE REVIEWED THE ABZETS TO BE EMERGIZED AMD
ENDORSE THEIR COMPLIAMCE TO THE TERMS AMD CONDITIONS OF THE CONTRACT EXCEPT A5 NOTED ON THE

{STATE NO. OF ITEME, IF MONE, STATE ZERO)

-
3
=
2
£
=

OO0OD0OO0OD0OOo| O
OO0OD0OO0OD0OOo| O
OO0OD0OO0OD0OOo| O

TITLE

EMANATURE DATE

Contractor Rep

Cwnier Rep
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Testing & Commissioning Checklists and Templates

Attachment 64 - EPM-KTO-TP-000064 - DESIGN TURNOVER CERTIFICATE

DESIGN TURNOVER CERTIFICATE

O YES O NO

Designer: COMTRACT No.

TITLE: COMPLETION/ACCEPTANCE MODE:
WILL THIS TURNCWVER COMPLETE THE TURNOVER DATE: CORRESPONDING TC:
CONTRACT? DO/ MM | YY DD { MM J Y

THE FOLLOVWING DEFARTMENT REPRESEMTATIVES HAVE REVIEWED THE DESIGN PACKAGE TO EE TURMED OVER
AMD ENDORSE THEIR COMPLIANCE TO THE TERME AMD COMOITIONS OF THE COMTRACT EXCEPT AS MOTED ON
THE ATTACHED DEFICIEMCY LIST.

HUMSER OF ITEMS O DEFICIENCY LIST ATTACHED [STATE MO. OF ITEMS, IF MOME, STATE ZERO)
Prior to Turnover: Yes No NIA
1. Design Basis Report ] ] O
2. Design Review Reports ] ] O
3. Design Guidelines O O a
4 Applicable Standards and Codes O O O
5. Project Specifications
6. Typical Construction Detail Drawings ] ] O
T. Desigh Packages stamped with issued for construction [IFCJ
O O O
8 TOP boundary limit definition and boundary marked up
drawings
O O O
TITLE HAME SIGNATURE DATE
AJE Authorized Rep.
ENGINEERING DEPARTMENT:

CONTRACTS REPRESENTATIVE:

PROJECT MANAGER:
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