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C-1: Commissioning ISSUESs LLOZ........uuiiiiiiiiiiiiiiiiii et ISSULOG2.C01
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C-3a: Commissioning Test or Review Approval.........ccccccoeiieeiiiiiiiiiiieeciieeeee e APROVAL4.C3A
C-3b: Commissioning Prefunctional Check Submittal / Approval..........c..ccceceeevennnnes SUBMITPC.C3B
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C-3d: Commissioning Request for Information ............ccccoeoeeiiiiiiiieiieicciiieee e INFOREQ.C3D
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C-10: Detailed Commissioning Schedule (filled in) ........ccccvvvveeveeeiciieieieeeeeeeeeeeeen s TIMEFC10.XLS
C-11a: Commissioning Functional Testing Plan Overview..........ccccccoeeevvvveeeieeeeccnnnnen... FTOVRVU.1la
C-11b: Commissioning Functional Testing Status Record...........cccccooveiiiiiiiiiinninnnnnn. FTSTATUS.11b
C-12: Phasing of Commissioning Testing.........cccccceeeiiiiiiieieeiiiiiiieeee e e PHASES.C12
C-13: OWner-Contracted TestS .....ccviiierciiieiiiiieeeiie et eee e et e e e e OWNRTEST.C13
C-14: Facility Staff Participation in CommiSSIONING .........ccoeevuvriireeeeieiiiirreeeeeeeeenvveennn STAFPART.C14
C-15: Functional Testing Scope Outline (eXample) ...........cccvereveeveriereieeeeeeeeeeeeene. SCOPEFIL.C15
C-16: Commissioning Formal Written Work Products..........cccccuveeiiiiiiiiiiiiniiceicinnns PRODUCTS.C16
C-17: Commissioning Record Notebook Format...........ccccooeviiiiiiiiiiiniiiiiiiiceee. BOOK_C17.XLS
C-18: Trending and Monitoring Request Form............ccccccooiiiiiiiiiiiiiiiiiecce e, TRENDREQ.XLS
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Prefunctional Checklist Forms
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Prefunctional checklists title PAZE .....ccccevieiiiiirieiiiieeeceeee e PC_TITLE.V_
ATY BandIer UNIE .o...eiiiiiiiieieeeeeee ettt ettt et et e bt et esabeesee e AHU.PC_
Air-cooled Condenser and COMPIESSOT ......c.eeeveerriieerieerniieerieensiieeieeeieeeseessreesnees AIRCNDSR.PC_
270 1= SRR BOILER.PC_
Calibration instructions (sensors and actUators) ...........ccceeeevereervereeerereeieereennas CALIBDIR.PC_
(0] 411 1= PSSR CHILLER2.PC_
Sample chiller system startup documentation plan.............ccccceeevvvveeieeeieninnnnn... CHILRDOC.PC_
Chilled Water PIDING ......coooviiiiiiieee ettt eeeeeataae e e e e eeataaeeea s CHWPIPE.PC_
Computer ROOM AC UNIt.......ccciiiiiiieeiiiie e ciiee ettt e esiree e erveeeeseveeeeeraeeesssaeeens COMPUTAC.PC_
Condenser Water PIPINg.......cccovveiiiiiiiiiiiiiiie ettt eeaaaaee e CDWPIPE.PC _
Controls System (BAS) ......c.coiiiiiieieeeeeeeeeeeeeeee ettt ettt eeenns CONTROLS.PC_
COOIINE TOWET ....eeeeiiiieeeiiii e ettt e ettt e eete e e et e e e ettt e e eebaeesstbaeeesstbeeeesssaeessssseeessssaeannes COOLTWR.PC_
Exhaust Fan ... EXH_FAN.PC_



Fan Coil UNIt ...uviiiiiiiiiiecce ettt ee e e e e e saabrae e e e e e e e anens FANCOILU.PC_

Heating Water PIping ..........coooiiiiiiiiiiieeeee et e HWPIPE.PC_
Packaged Rooftop UnNit .......cciiiiiiiiiiiiiiiieicieec e e PKGUNIT.PC_
PUMP (WALET) 1.vovvevieviieee ettt ettt ettt ettt e te et aeete et e e ete et e e eteeseaseteetenseaeesenseaeeseans PUMP.PC_
Start-up Documentation Plan Template STARTPLN.C06

TAB agenda checkliSt .........ociiiiiiiiiiiiiiiciceee e e e TABPLAN.PC_
Terminal Unit.........ccoevvveereeeiennnnnes ....TU_PCO05.XLS
Variable Frequency DIIvVe........ccccciiiiiiiiiiiii ettt svar e e e e e e e eananees VFD.PC_

Sample Functional Test Forms

--Insert a divider tab: “Functional Test Forms”

Directory: ¥FUNCTEST.PT3 (“FT” in the file name extension refers to Functional Test. The
underscore is the version #.)

Functional test form title Page......ccceviiiriiiiiiiiiei e FT_TITLE.V_
Air Compressor (for Smoke dampers)..........ccveoveeeiieieeeeeeeeeeee e eeeeeeeeeeeeee e AIRCOMPR.FT_
Air Handler Unit (cooling unit only) .........ccocveveuivvireieeereieeeieeeeeeeeeeeeeeeeee e AHU_COOL.FT_
Alr-Side ECONOMIZET ...couviiiiiiiiiiiiiiieiieeeit ettt ettt ettt et et eaee s ECONTEST.FT_
Cabinet Unit Heater .........coouiiiiiiiiieiieieetetee et CABUNHTR.FT_
Chilled Water Sequence of Operations ...........cccocevveeeeeeeeiiiiinieeeeeeeeeiirneeeeeeeeeennneens CHILRSEQ.009
Chiller FUnctional Test......ccceiiiiiiiiiiiieiie ettt ettt ettt e CHILLER.FT_
Fan Coil (NEAtING) .....c.cvevivereeiieteeieteteeeeee ettt ettt ettt eneanes s HTFENCOIL.FT_
Fin Tube Radiator.... .... FINTUBE.FT_
Packaged Rooftop DX Air Conditioning Unit ...PKG_RTU.FT_

Packaged Boiler Control Sequences (not included in hard copy)............ccocverene.... BOILRSEQ.00
Packaged Boiler Functional Test.........ccccuviiiiiiiiiiiiiiiiiee e BOILERHW.FT_
Multiple Boiler System Functional Test (not included in hard copy) ............... BOILERSYS.FT_
Service Water Heater (Gas) ........cccvcvevveeerieveeeeeeeeeeeeeeeeeeeeeeeseeeeeeseeeneesens e esensereenans SRVC_WH.FT_
Small Service Hot Water Circulating Pumps ...SMLCPUMP.FT_
Split Air Conditioning Uit .....ccccviiieiiieeiiiiieeciiieeeieeeesiieeeereeeeireeeesesreeeseseeeeeneas SPLIT_AC.FT_
TAB CRECKOUL ...vveeeiiiiieeiiiie ettt ee ettt e et e e et eeesitaeeeestbaeeessaeeesssseeeanssaeesnssseeesseeens TAB.FT_
Terminal Unit--HW Reheat Single Duct.........ccoocviieeiiiiiiiiie e TU_REHET.FT_
Terminal Unit--Dual DUCE .....coooiiiiiiiiieiee e TU_DDVAV.FT _
Terminal Unit--Dual Duct Fan (Series) .........cccecveieveeereieeeereereeereeeeeeeeveeereereneas TU_DDFAN.FT_
Terminal Unit--Cooling Only VAV Single DUCt ......ccccuveereiiiieeiiiie e TU _CLG.FT_
UnNIt HEATET ..o ettt e e e e et e e e e e s e nsbeeeeeeeeenas UNIT_HTR.FT_
Variable Speed Drive (fan application) ...........ccccocveeereiereereieereereeeeeeeseereeeeeeeeveesenens VFDFAN.FT_
Variable Speed Drive (pump application) ........c.ccveeveereeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeenes VFDPUMP.FT_
Emergency Power System and UPS .............coooiiiiiiiiiiiiiieeeceeeeeeee e E-POWER.FT_
Emergency Power System and UPS (larger UPS test; not included in hard copy) E-POWBIG.FT_
Exterior Lighting COomntrols .....ccuveieiiiiieiiiiiieee ettt e e EXTLIGHT.FT_
Lighting SWeep COntrols ......c.uiiiiiiiiiiiiieeiiiie ettt et ee et e e e sreeeesebeeeesesaeessesaeeans SWEEPR.FT_

Reference Sources

The primary sources used for the development of these commissioning plans and specifications were (listed by date):

1.

w

Heinz, John A., Rick Casault and Phoebe Caner, The Building Commissioning Handbook, The Association
of Higher Education Facilities Officers (APPA), 1996.

Building Commissioning Guide, Enviro-Management & Research, Inc., 1996.

The HVAC Commissioning Process, ASHRAE Guideline 1-1996.

Electrical Engineering Building Commissioning Specifications, Notkin Engineering/ University of
Washington, 1995.



10.
11.

12.

13.
14.

Caner, Phoebe, Commissioning the Building Automation System of the Physics/Astronomy Building: A Case
Study, University of Washington, 1995.

Systems Commissioning Procedures, US Army Corp of Engineers, 1995.

Chamberlin, G. A. and D. M. Schwenk, Standard HVAC Control Systems Commissioning and Quality
Verification User Guide. USACERL, FEAP-UG-FE-94/20, September 1994.

GSA Portland, Oregon Federal Courthouse Specifications, general commissioning section and controls
testing sections, 1994.

Dunn, Wayne A., C-2000 Quality Guideline, Commissioning Specifications, Canadian Department of
Energy Mines and Resources, 1994,

Contractor Quality Control and Commissioning Program, Montgomery County, Maryland, 1993.

General Commissioning Guide Specifications, University of Washington Facility Management Office,
September 1993.

Kao, James Y., U.S. Department of Commerce, HVAC Functional Inspection and Testing Guide, March
1992

Building Commissioning Guidelines, PECI/Bonneville Power Administration, 1992.

Misc. specifications, guidelines and tests developed by PECI, 1990-1996.

E. YBS a3 v a=>7ZBITH1EKCEL Model Commissioning Plan and Guide

Specification LELE DO, RO WNZETNAVLE - 74—~ b & LTOEHNE



Part I Commissioning Requirements—Design Phase—

ISES
(Al

OverVie

wkv)

AT
&

“TA2y YA VJBERBE-FH I —X" BEAXEQERIZENT,

BRETF—LAEET HOICERENEIZI Va2V JICHTPERFETHD. BRBEICE,

BHF—LOEAY

N—IZRHTEEHOYR FEEL, MAT, RRAAELTEFI—XTEIFEZIRTOTL—VY—OEBLYRA LSS5, COXER. BER TV V_FH—EXPLRRAENSHEERIEEEEIC
HTBREDHODEREE RFP) [CEFN, HBEFHICEOTRASNDIBULF v IR I ROTS I DRICHD, " ETLIAZI I IZUIHE-HH 7 —X" THACHHESAI-FIE
ZHELFTOT, BRBEDY R MEHFYFMICFRE LD, Part [ O RICITHERTEEEICHT 59> TILRFPAREEI NS,
R CXNBREZRHESEZICH->T, A—F—HLDOHRBPFE, XTONS F—~DERRIE (FEEHELL) . TONSF—DLREINDIRZLODERETO>TL D,

CANDRFPE L TETFIAT %, Part2 Model Commissioning Plan——Design Phase—# 2 A . Commissioning Requirements—Design Phase—#%5ERm St 5, Partl & & 4 1T ETXEERAIICE R
SEEAEIND,

<T#—3 v bELTORLEMKE>

BL— L& (HE Y
Pase |RAZ |B@EE |&H P e e LI M A A S A%t
2A
é;\—T'f—U)Eﬁ:fﬁiﬁ RFFICEFNS T
D
UFIZoWTiEdEsh TS, .
- = e oy | REELTE, ABMEOR
v it masici, | G7 EAERRET | paacsucmRERRL
RSB B 513 E L SRR EED| P L 7 B | TLB, CHISASHRAEL Btk
T i/ N by PN —#& L TR W ; By LR LDRER, £
planming| T 0,7 |&mtE Part] Ax ERL BRINYTI ML TRLEOR — | &hTns, | BLRELEEL. | Eoy R Ry TasEs
S8 AL CAREDE E TRy B XBELCEH (Lopnt phn | OF ) BRETARRENE
: - AR i ELGL, i TlashTuanzenses
&) . et _ & [SF BRI ST
BH, Part I TIERH T EDEETAERL
TLAM, PartI TIE 7 = —XBOEENS
R TINA
Request For Proposal I L=CxH—ERZBHLADED, +— ETFILEFXFa AU, HBEZ
For Independent F—MoDXTONA F—FflFA—V ) . _, | oboskEHSATOAE
Commissioning Service |74 —~OERBEETBT IRBER (2 CKY—EREREIT g LisL,
OA (£13 | "(Part 1 Appendix) WEE, FH. M) . BRETOXBE PR AN
L AR B. OXHEREE, BRAH, XKTO/ 15— cLT. BECEA
plannning| T 7~ |MIEEE PBIBHENBREEAOER. I HLE - x bLnl, 2L,
EoA |BmEEN U REROBE, ALN\—EEBONG., 4 TOEOE )T AN
tETh EQEENSDY . CRIERBI<IS L TREE AEQCKERIEL CL
%7) BHTY. FLCXEZEM - HIRLEY S CETEET BHEF
%, Ffo. XTANRS H—IZLTBRLE i
FEICHT 2RAERASE S,
EXHIBIT1 FOCUSED |SREtDIR&EMN DA TH A PartIpICHELE - T-FRIH

DESIGN REVIEW SCOPE

JIARRET, THIY
LEL—DHEEERT

HREREGEATE B P IC— 8%
TREBEBRENTLEAYR b
ELTEAL,

F—F—AEkd 5L
DELTEFE? 1212
L. CXStE&EDH TS
DESBERMBATHS
EhhyepFumd L
Nz,

BH, HESBBITES.,
T4—3 v ML BEEFTY
HHOEHNBE (RIFTLEFE
f=IFEZ TLBHIEEBICDL
T. Proposar& L TWRHES:
M. OXETEEICIEBHELN L
M T EDFIE

EXHIBIT2
COMMISSIONING
FACILITATION REVIEW

EXHIBITIO LE 2 —IBHIZ
BEL T, REXEL

Ea—KITFEYT SR - B
BEIELTLS (XED
S - mEShEr, B
REYTE KRR ISR D EE

24 L

T#+—3 v bTREWN?

XELE1—DEHELTE
BEIIGH?EBELE—
fEitE LTEARELT S ?
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EXHIBIT3  INDOOR
AIR QUALITY
COMMISSIONING
REVIEW CHECKLIST

EXHIBITIO LE 2 —IBBIZ
BEL T, INIZDWLTOHL
Ea—BICEETHEEE
Jx—XEITHIELTL
%, (HEZERTDELS
IS% > TLV3)

HEDEREHEA, 7+—
Ty hTEEN?

XELE1—DIERELTIE
BEIIGH?EBELE—
feftE LTHAFELRT S ?

EXHIBIT4

[(EET PN
HY. BFI7AILPICE
BUTHLONFELY
Ly

EXHIBITS
COMMISSIONING FIRM
EXPERIENCE

AXDIEBProposal (CX
REE) (CEELT, 08
IS OCXERE, RHEET
BRiEEHE, RN (+
TR, FRBE) hEE
BAT S

F—F—0HEmAICE
HHEOMY LT LM
LLhin

EXHIBIT6

AXHNDIEHFProposal (28
E LT, CXSmettOOXE
MBS R FEEARMK

F—F—oHEAICIE
HHELHYPT LD
LLnin
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PartI Model Commissioning Plan—Design Phase—

NE “ETIAIVLaIZUUEE
(Al BERREEEfEE. B

OverVie DBRAD2DODES T FEERTEHIEICHLTDAEF—LERRRIIEEEDER LT 5,

wkb)

—BH7z—X"

[FEEH I —XDIIV 3=V FEBMEHA K5, Thik, Part 17
AT ) NEBEICHT AEBOFMEIRMT S, HEIX. TORBHFEENIZI v a U IEEEERTHLITHE T, ZLT.

(Part TORS : 5HE & (FERTHR—)

a3Iyiaz

VU BERBIE—

&E‘ijl—x“" THEhT=,

-, BER,
Xy Y I UJRE-BERE I —

RETR, %

EAF CALHEIEBT, BEIHNICKI>TIDFEEZEZERT S (BEESHHICE D ERERRTBRENLSIICRZ D) . COEZOEREZICHIHRE SN 1-Part I Commissioning Requirements—Design Phase—¢&
B PartI Model Commissioning Plan-—Design Phase—-[&PartIl. PartlVé& & 412, KERFHDEICIRHt SN D,

<T#+—T v bELTOREMERE>

YBS Pumgp— |V P E7| JA—<UF-F
Phase RBAE (|REE | EW NE BU— LB &FU— L RAE 29k WREFaAY | Fa AV RELT aAV bk
¢ b DBEHE
DTEZRATINEORERBL VD, ZAEEREA
FHE. BEABRBOCKHEL LS (BEICL->TIET
DXEZDLOEEET D) . BIICRAFEDOHHA
NEhTW3,
ERETERRSh (EAHEE?) OCXEHEIZOVWTHEEZTR
L (Taskl).
ﬂ%t)b'ﬁ?ﬁ (Task2) .
R TOC T FF—LAUN—FK (BHBEIZEA)
(Task3) . _
BEZ. RHR. HRREEEE, BR- JOS1Y SOitaBED

Design _ |EER.
Deve | opme 3'_\5* PM, &5% [PartD A
nt? HE]

FEEEICHT HEE (—BEREAOTND, 2D
CXa—FT1r—8&E, BRRU T, EORZRYIEER
HEHDBNEAT D) (Taskd) |

CX#EER (Taskb) (RHEIRT L, CXRAEEDIEE
(5.1), FXETEXBECXETEID FIBEEA (5. 2) . CAMERAT X
%mbel—iiévgbtbtl EI5HA0H
EDEE (5.3), HEHBE L REBROERG.4) (B
Téhé«%rfqed)kﬁ RSN DRI XEDE
E. RESNLEXEBETS5 OO0 RET+—
<y Ml |/ELLEA—IZTDOVWT DA, BiE—
ORI DIES) | BERBCKEE S T MERTF
JEDHH (.5 . CKHEEORE - B4FIA - NEH
BELEL—ORBAG 6. REEHBEEORA L
Ex—OFIEHRE - LE 2 —gEDOIEEG. 7). CXE
ﬁ@f:&mcxx% RAXERE~OLEBEBERE
£(5.8)) .

R4 a—)L (Task6)

MBI,
Tigﬁ’ FHE

—&

RIFFIDEL D,
LLAGLA, B
E+Eﬁﬂ‘éf0>cxo>&
B LBEFEO—EX
PEELE2L—D
FEIZDONTD
®, HEAXEEA~
DHEIFE R,
B ERFBEICLED
M Lhiy

Design
Documentation
Format
(Part I Appendix1)

BEAHBEDERFEMOI-OICFIAEN D

(Task5.4) , X& & LTIE, Instruction for
Documenting Design Intent and Basis of Design of
Energy-and Comfort-Related SysteméDesign Intent
and Basis of Design of Energy-and Comfort-
Related Systems®2&M 5 >TULVS
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Programmi | BEREH
nng. FUEEH
Design itE

Developme| (A/E)

nt

* 50 APhase (& B

[Ty, BEEHNT
JLITO2NT, AE
MEMISHE ST

<, Construction

Documentat i o AR (&
Part Il A3 Table5-2
il

2o

PM, CA

Instruction for
Documenting Design
Intent and Basis of
Design of Energy-
and Comfort-Related
System

IRLF—ERBEHEICET BHREABE & REHRLOX
BLETSBO BM (EDLS54RBEL, fAZER
MET B, ENKSBIERECORRICETHE
&) (Sectionl), WEAINENONE (REHME &R
BENED L S BREER-TH, XBELEhDHRE
BA. 74—3y FAEOHEA, FEREDHHA)
(Section2) . BREIXEBOLEM (REAXEO&RE, &
MBS ERE S D&, BBEICH I DERETXEER
MNZE) (Sectiond), BEFIE (BERL—4~ U RO
$58t) (Sectiond), BEHR b—Y—LBEHI—4 VR
Dl (Sectiond)

Tr—< v b FFaAybTlE
L

Design Intent and
Basis of Design of
Energy-and Comfort-
Related Systems

Part I AXSectionb. 4T, Design documentationld
design intent& the basis of designh™ 5% 5. &
EHELTVD, TOSBORABEICONT, 407
WESThET4A—3y FERELTRIRLTWS,
BHICTA—T Y MEISODWTOBRERANH D,
(RTM Instruction for Documenting Design Intent
and Basis of Design of Energy-and Comfort-
Related SystemTEREA SN TV AHEHAXEIZOLTD
SEADFEESD. HMiLInstrucitonSectionB iR &
BoTWE, E2T7+—I Y FEDI VT VYIRS
hTlhd, )

READTHDEARRS

2RI, REBREOE
T+—Ty FEHETHH
R ? REMAH DA,
LW f=F v YR MEIH
ISFELAL (PartIZER3
BRY) . FITEROBESD
Y2 74—y bRFI vy
HEH. EWSRAIHDH LT

B3,

<#HR>

*FEyoavid, XBEShERET—IEITT—
., BT B/ T 1. EShDIREHHERAT
&322 TS,

*1292av=17+—<3v FELTIFTRTT S
*FTHY., COTH—T v MIEFLBEVH TR
TLo- BICOVWTIE, Cho28BICERT 5.

1. General
building

design, function, a
nd Landscaping

2K0 EJLEREH EHMEE (TRILF—
MEOBE. ) . EROBHMELR
BEEE O IO 28 0 .
HECLEDRAOENEE (FHE
DFERTOFEM)

A BHEEBE

F0, )
2. HVAC HACS R FLDOBE () \ HEVR
systems—General |TL®DHEA O . AFHE O
RE -

Chiller system
(chillers,
cooling towers,
pumps. Diping)
Boiler and
heating water
system

Roof top packaged
System, including
all components
VAV terminal
units (cooling
only)

VAV terminal
units (reheat)
Heat recovery
unit

Computer room AC
unit
Daylighting
controls
Lighting sweep

control

EHITLRTLOBE (HER. H

B, OBBERLL) | BWR BT

EoitHk (247 TRE. VAT

LOBIROZ LM, BASOER. &z
= URRBE)

x (YRTLEIR

DERGTE., FHE

EIEOHBFHEA T

FRBELENG

FHHESmoORRE
7z
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Building BASOMEE (VRATLBME. BANLE | A B E
automation B. EIX~DFE) | VRATLE | PRERIRT
system E (BE. REYITVRTFL, VR | LEEBEICHE
FTLDT Y L AETHE, ETHA ¥ H1EHRN B
Za— BRV—H VR, KAVt | B EELER
—BrE) O EEOBASD.
HIROBRH
LNEEMELE
?Eﬁlifatt\)
Split air FEHIRATLOBE (R, 8 fdas
conditioner or |4&, WEMEALE) | KR - BE *R‘D f'*)—'
heat pump Z0itH (547, Eﬁ@’ri\ ~>7;+ %ﬁiggggiﬁ
LGBROFZ 41, BASOEMA. Ein g
S UREE) ENZ VS

SAMEatit i

Emergency power

BREBOEANNVIT Y TOBME,

x (PITIREE

system BB, Ny I Ty THRBEL | BOEH/Nv Y
& 7y IRToT
WELY)
Fire and Emergency [CXEEDNT-®HIZEY ZFNDRNTEBELTO, K A (KKEEDRE REMDEMN D, FICKRR
Power Response K - FERHAL—H IRHRF - FEAET—RK) oY IR D M TIXEREBEICRY Ah
Matrix (PartIl /7’» NEHIFICHBELESTIREN (D vy b 7. BEHIEE 5NBIFSMNDLDTIEAELY
Appendix2) Eood 2, BE). Uty bEEESTHA. 5D WRELAY R A
~ORG, BEERBAT . Tz, RERORIES— DE@AEY Rk
TUAMRENRTLVS (Taskb. 8) TEF)

CommissioningForInd
oorAirQualityCheck!|
ist (Partl
Appendi x3)

INZ®RFHTHLTEEL. ﬁ'*%’&)‘(;{tfa"'\§¥sﬁ+
GER, FADBRRLE) #RLTVD,

Ea—fEEERES DB (Taskd. 3) Fifz, 1"&:.

Ea1—OK (Task5.7) ISFIAT %,

XELE1—DEHELTH
BE(LpB?EEELEL—
fEftE LTEABIET S ?

ASHRAEF A K54 L IZHBLL
TWAREEDLNELEDTEE?
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PartIl Commissioning Guide—Specificaiton—

A& “TDTy2a=UTHM PR FEREZEERICII Va2V ERY ANS-OOERBEL O R LT HHE

=:if

=an

ST, SV aUJICEHELTWSTRTORASEEY V3

AL ViE, FRENMELDIAZI Y a UV EBICEA L CHRICERINDCEERIATH-ODTELEL. I v 23—y 70 ROTALHBELRESNS, MA T, HEEMEERZITO

OverVie Fx vy R L&Y TILOWBEEMEEHRAS K D—RULRIBLE VAT AICHLTEEN S,

(Part MOKRE : EHI1N2R—T | BEEMREEZFOF T v I YR MOOR—D, #HEEHRESER

wkt)) 126R—2)
AT BEZMATIC. RERMEHEHERCPartT CXHEHRZEE Y CAEBRGRIAXEEERT 5. (EEHEEICE S EXBRFABRBOLSITRZH) Fiz. PartVHFIA L TEBREEOCKEE ~
& 57 FEERT B, CAIFEHER, BGICERT 74—V b - Fzy I URMEN, VA GHERT 5, CXIEHREFBEICH > TIA—< v b - Fz vy VX MEFALTBEZETT 5,
<T#—3 v bELTDBERBREHD>
_ — | 7A=Y E-F
Phase  |EAE |RHE |48 E &L bEH |&V—LRE Y8 P AT L T s LELTo P
]
PartMIDMEZERL TV,
CXHA FHEBORBISOVTOME (B
ERRECXDERFIE & ERBFEZ R L TLY
%o
1. ASHRAEERLTH Y . A/ENRMERT B &
Zi—ﬁ(—))?;‘ﬁﬁ B A (F2hhY
) . DEBRLF Y 2 AMETIZ D
- - - Partll Over View ||\ s £ imy 5 m % =7) - - -
3. R FS 7 FOFEE (HVACE BEhHlfE
AT L+EDRTLEE)
4. A4 FEHD T+ —< v FEFIAT S
BROFE1E (FBEHLE, ®DivisionTHIC
ABTAHECH. BHAKRIC OV TORER
&R, &LV avn—H)
2?Divisionxx& L5 DA
ED/N—FEOH, XF—L
WOTIL—ThitERLTW
- 2ONE L HOMBEL, J
< <2EKIZOVT> N . = A
CA (R N = . =1 4 LT D&Sectionld | IL—TRIFERLTLNSS
Construct = |E. L |Partll J?lT®1TIiCX£i1§{f)SegtLon_§l_ml,f_c,_ ISEBAEhTULAEL | &, Divisionlld£/i—
ion BER, Fa—) |Commissioning Guid UFTO&EI L avIBEERESNDES _ Y 29 k| F4—. Division1 7 [£CA
e a ommissioning Gui eEEEIC?EﬁTfJfﬁ%JO ChoERETNL. BE 7% 7_} T4 —. Division N
Documents . E%E  |Specification BREBEOOHEEEETES LS5 ThH EWVWSEYIFRTT | AE, Mr, OwnerTHY |
. ON i & > FEHRZ B, |Divisionl5& 16ASEREhig
° WRiEEERDFAEE?
Division=%#F? Th & it
HED/N— bl EFRTY
20?2
o
TERE L ZEEDHAICEERAASTLY
%h. ThikPart I MResponsibility Tl
ERT B LIS > TS AS, Part T CX
HETEZITIMA I LIZE TS0,
Functional Completion? 4/ JLRX b—2 &
Division1 00800 TISCXATET LTLELMEEDRF)L o - -
Supp | ementary FA—EBARITRETHEH L. Tk _ % ;;&g%zgf’éﬂ;
Conditions (0800 |DHIZERLTLD, DR TOXIEHKRE LT - Fine
HWREH) LLLL, Ot I Y avITARTEN !
Ly,
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Divisionl 01040a
Coordination
Commissioning Agent

CXEBAY D LENES. RITHE - X
B -BREMNERIN TS SEE ? BE
%72 (Divisionl7), CA - TAB - HlfHIiE& %

COETILRFaA

?Partl & [FfAIDPart1in?

and General - 4 = o o A U REBYIZHERT |DivisionlDPart1 &LV53 2 &
; ELFEMINREREE ? ORECHEETER s S
Requirements | o LIGEIINE h? R
(010402 CA& &4k gﬁﬁi<%nmmm%\wwm . EE =
FER DA — _
Division 010406 [CXO#&AT EDivision] T~ D8 & GoAEH A PRI iR

Coordination

DHBAEES CEEERTD

PIHEFBE
Division1 01300 s s X B 5 4 A—ERMEEEIR S
Submittals (01300 & BEQRHY & . CXADBMEMIER BRI REIRAE o
prapeent DREEBRT D EERT. tEE
Divisionl 01700 |Substantial Completion(EI5ET ?) &
Project Close-out |Functional Completion MZhZHI=DLY X A
(01700 B> ¥ |T. BETOEEETITRT LTV ATAEE )
FD#T) BoBWIELEERT D
Divisiont 01730 |Division 17I2H>T. £/8—F 1 —h'EF
0&M Data (01730 O8M#HDEGZBEEXEZEZMEMT HZ EADES x A
T &, BEREEXEODNBIET.
CXDEEER (EH, BFE) . £TH/—
T4 —IZHBIHEE. A/E. CA, M,
PM, GCEH TS A Y —DCXITEREH T AVTYIRERLETTH
Division17 17100 |FiEDicih, RHM, K&, &, HR. A—EMEEERREE Y. RRFEMARER, (%
Commissioning BE, XORAKER (EBHND) . 2 e o~ DRGEFRRIREH L THE
(17100 CX) S HOWRBRAEE. HNRAEE. HEE 2 5% Lhiz L, BEL
TAB):A%%.E%%#%O)%E@DW. 15 and ENTLLY
16l=&FEN 5.
Lo Division15h%Section 15995, 17100, Z®
pivisionld 15010 17100 T SRENG LY 3 L TRES
o N-CXEREERTTIHEEINHLHLDE x X
Py (19010 s pgures s aSIcmind 6550
s T3 (XEIEOBMBEARXE~DES
FIEI“EELTUTZREDBRL TS,
Parti ‘:EEEEREE - CX- fﬁﬁbgjzlﬁﬂ}—_
Division1s 15950 E;b¥?7”777_‘55ﬁ§&m%
Autonatio Sairels Part2 F U KR otiRe. BIREDT— x a
A0H—, AT FOETAREME, BER
A2 bBEM, ADERIZDONT,
Part3 RHEMEBET—4
TABASSection 15995, 17100, ZM4th17100
TsRENnH LIV y’GE%éhf:%(%
. RERTTHIRENHDLDELELEY
D om® ) |mkh v aitERT AL SRLTLS x A

TAB (15950 TAB)

(CXEENTABFEREE~DEE) . F
foo A—F—UNNTABEE S [EDA—
FT—OEBIZONTHRATINS,
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B, HliE, TABEEAXENDCXEFE DR
ETNThDEREET R bEIH EFE

Division15 15995 & 5
: EERER, BEERRERICOVTIE
e tnoyy  |ISOTEMER, Eio. BLUEX, BB x ©
2. RiY, BEEEI =27, FL—
—yIOHBIZOVTERERLTL S,
HHOBEERBRERICOVT, ARHE
#. FRRABRF VI UR MERER., &
Division1s 15997 |BRERIAH, T—2EMREHLBLTL\S,
Mechanical Testing |FEf=, &HEEEICHAEMRBRICOVLTER _ A—ERZITEL A
Requirements (15997|%&. REFAERMERR. LEXHE. HBHE/ B ETE
B BRER) E—FER, T 2ERER, ZHELE
£, HUTY U TlAENRBEATL
Division15 15998 |(Zh7FBY ) bTHEBT S1=OICERIH
HEEL Mechanical BFTvIYRMERET S, Div. 15
L'CE: Prefunctional and Div. 16/Zx L T, _ % A
AJE Checklists (156998 | — FDMEHBE, >—FDUYR I, Fo
) BHEMRRTF Ty (NYVTL—IL PCISRSE. F¥ary
2UAR) FMEELTDIL—IL) DOFRBALZE,
Subs (CA| CA (& X (GREERE
nox—| #B) . gi%iﬂzﬁ%*/g(zgfﬁ %igf@#ﬁ
v k% |G, EE . WA n— ik FH5-T s
(2| o s AIR HANDLER UNIT | ) OF v 5. REKR. Whalk| (oA, X8 - R ws
Subs ¥ RER. oY —-TFTOFaI—4%| REOBTY :
Rz *BI— FOXBERELT, JAPY BREFTvY R MELTLY
A) hA, BRIBEFI VI UR MU= 721

Hb
*WREARTIIAL, VRATFLELTEE
HTWLS

AIR COOLED
CONDENSER and
COMPRESSOR

Boi ler

Calibration
procedures
(sensors;
actuators)

Chiller

Chiller system
sample startup
documentation
plan

Chilled water
piping

Computer room AG
unit

Condenser water
piping

Controls system
(BAS)

Cooling tower

|[Exhaust fan

Fan coil unit

Heating water
piping

Packaged roof top
unit

Pump (water)
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Startup
documentation

plan template
TAB

Terminal unit

Variable
frequency drive

CA

Division15 15999
Mechanical
Functional Tests-
Examples (15999###
HEREMESHERB])

CO7OT Y FTHEAT HI-0OICHEEE
Ei}?ﬁ?l\lﬁﬂ)ﬁl’&i‘%{%?’éo (BLETD

il

O— FOBEHA, D—FOYR . FU
NY2T)—)L PCICELT. F¥ary
FRELTDIL—IL) DHAKE,

Air handler unit
(cooling only)

SmME. TR CBESEH, €9 —
BREFIvI. TRAAREFTY
7. PCRERORER. TR MFIRER
BgaL

OoXk&ERIOTzY
FTIIRBE?

Air compressor

(smoke damper)

Boiler (packaged
for heating
water)

Boiler system
sequences

Boiler system
(multiple HW)

Cabinet unit
heater

Chiller system

Chiller system
sequences

Economizer
(airside)

Fin tube radiator

Heating fan coil
unit

Packaged rooftop
AC unit

Small service
water circ. Pump

Split air
conditioner
(small)

Service water
heater

TAB spot check

Terminal unit
(with HW reheat
1-duct)

Terminal unit
(cooling only 1-
duct)

Terminal unit
(dual duct VAV)




Unit heater

Variable speed
drive (fan)

Variable speed
drive (pump)

Division16 16010
Electrical General
(16010 BRKE

ERFEAEEIC16995TOXRIELESLET D

Division16 16995
Electrical Cx
(16995 EHHAICX)

&

ESFEAXENXEEERERT S

Division16 16997
Electrical Testing
Requirements (16997
BERHBRER)

BT X FERERRT S,
Division 16 A< x4y FhDHES

Division16 16998
Electrical (16998
ERD)

Section 15998 ATHEERBRF vV Y R
FEERT B2

Division16 16999
Electrical
Functional Tests-
Examples (16999E &
HaEsERA1)

ESWBOMETR FFIEHE 74— Y
~ERBT S
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PartIVv Model Commissioning Plan—Construction Phase——

ME “EFTNAZSV I UIHEBE-BHR I X" FEA T —XHFENTOD Y MR LTFI T MR THEREIA S, HEH 7 —X0OM, ZTOHERFEAF—LICLZREHENII Y
Al 23z JHHEOERICE TS AAEERET S, BRI —X0OH, fEEFIZS v I VI EEOFARER]T S, TOHERZOMHEXIET I LICEREST, ZLT, a3y
OverVie > a=v Ot RADBEREBISHT 27+ —LERHT S, GHEIR—D, T+—L4OR—D)

wkyY)
BAF  RHENIC, HERUIIEREHMEHRICPartl CXHEHRZE & Y CAFBARELGHRHXEEMERT B, F1=. PartVEFIA L TERERBEBEOCKEE F> 7 FEERT %, CAIZRKE., RBITHST 574+ —
[ RYyb-FryvIUJRALEMN, NVALHERT 5. OXEHREFBEITR>TIA—Iy b - Fz v I URFEFALTBEERTT %,

<T#—Ivy bELTORBERBE>

YBS PJTA— |YBS PJ T[T, IR F

Phase  [RBAZ |ZHEE |&W HE &L— MW &v—bRE 29k Kook *1%>£§LT® ATk
IAEE
CA Mode|Commissioni | EEMRIEIEIZEDETILCHY . BRT S BERIZDOWTIXRER I D
ng Plan TR H FMZEH>TELDIRNBERA - E-
(PartV AX) |Fxv9$5ELTTAYDY M1
MEEREISTEZER T 5 2N TE D, B
FEMANRA SN BT NIEL S A OERSD
&, BEBBEICEASNZBINH D, &t
EIIhhbh5BAOERLBEICERS A
TLAHH, #HITEHRESRBEL-TVD TERERRELE B E
Construst BB, ZOHM, PIT
~onstrue TBE (BEBEOER. BREREOOBM, OX R L3 0% | A (EERCARICIEE B
6W " DEE, BIEMEVRATL) - BRFIsHHET me)
ocuments HABEILER (RRELOBERER) BEEFETAE
SEI/XF—LT—4 (FETF—LECK &Ly,

F—LD*N—K)

MERIEBE (RBIEHE GHEG. BB
BOCKEHE & HHEDEEL Y > avIth
BIEERLTNG) | KF—LOXAY
N—tLTEFNLEE. EEOBE. &
EIOME) |

5CKiBFE (CXHSEHE S h 5iBIE £ BRI TH
51 CXFwoATI—T 4 I ORME (B
. WEE, T, EEEE. &
=T 4 —OREFEEMBLS LIFSHE
DR (FormC-7) . &EHATIZG0AH 5 DEE
|, tHE. IREHOBEROTH

5.2 BEBREORECKEEDFERBIEIZD
LT O

5.3 H4 MEE (CADY A FMREOBLER
DR (BELESRTLOESD) )

5.4 BANDERE CANBELIBY A FE
HENHETDLEMLRBWTHLIER, T
2@%&—%4@@%%@%%&%@%
i)

5.5 BROEEFHE BRAUGRENRE
LEBa0, #A. EQLSITHET 50
DOFIRODEdh, HHTER21ZHS)




5.6 EWRELRE (FHNLEBRED
A, HMEER (FormC-4). CxIZRET B3R
BOEHE (FormC-1) - BB/EX VR TLE
IZ#EH D8 (FormC-7) - CXA >/ —FRFIZ
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