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Acceptable Performance: Permissible environmental and energy performance values for equipment and systems (i.e.
seasonal/time fluctuations and space distributions occurring under all ranges of actual loads). [more]

FFAMRE (Acceptable Performance) : #2002 T ADEREE « = VX —MHREOTFAME B 21E, FEEOA
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Active Test: A test to assess performance by analyzing data obtained from systems that are subjected to artificial changes
in operational conditions.

BEEIEBR (Active Test) : JHIRSEZ AAHNCEE LI2 AT AL T—X 25 Z LIk > TEDOME
REZ RT3 23R

As-Built Records: Documents that accurately represent actual installed conditions, equipment, and systems, such as
drawings, computer graphics, equipment data sheets, operation manuals, and maintenance manuals. They also include
the training program and training videotapes.
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Basis of Design: All information necessary to accomplish the design requirements, including weather data, interior
environmental criteria, other pertinent design assumptions, cost goals, references to applicable codes, standards and
regulations, and guidelines and tools for prediction of environmental and energy performance.

XEHBAL (Basis of Design) : K5, ENEREEANE, MOBBEEREISM:, = A FARE, #Hshsa—k,
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BEMS-assisted Commissioning: Making use of the control system to perform commissioning procedures. Typically, the
control system is used as a means of interfacing to energy systems in buildings through sensor and control signals.

BEMS A DMERERRFE (BEMS-assisted Commissioning) : PERERRGEZ F2hiid™ 5 7= OIS 27 L& FI 9
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BEMS-assisted Commissioning Tool: An automated software tool that monitors building control data and stores it in a
structured database to be used on-line or upon request. [more]

BEMS R DHREREEY — (BEMS-a551sted Commissioning Tool) : @ DEFLT — X ZEARL, 4o T4
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Certificate of Readiness: A document stating that all equipment, systems, and controls have been correctly installed;
operated as specified; tested, adjusted and balanced; and are verified as ready for functional performance testing and
other acceptance procedures. The commissioning authority issues the certificate of readiness to the contractor afer
verifying the resullts.

Y#E(iF5E TAEE (Certification of Readiness) : & 5 HHEERCT AT A, 2 U CHIMEIS IEREIZERE S, BUREIC
sﬁ—%ﬁ-ﬂﬁ‘ﬁfo@bﬂ FEREMERERBR- PO T IE L Tt X DU NEE S TS Z E PRSI TVND Z & b
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Checklist: SMCxP customized for practical use. [more]
F 7 YR (Checklist) : FEHIIZRFIHDIZDIZ N AN ~ A XS T MERERGEFHEFEEE T L,

Commissioning (Cx): Clarifying building system performance requirements set by the owner, auditing different
Judgments and actions by the commissioning related parties in order to realize the performance, writing necessary and
sufficient documentation, and verifying that the system enables proper operation and maintenance through functional
performance testing. Commissioning should be applied through the whole life of the building. [more]

MRERAEE (Commissioning, Cx) : FTAH DHEY)S AT LAOBESRMEREAZH SN L, TOMREEZ FEHT 5720
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Commissioning Authority (CA): A person, company or organization designated by the owner, responsible for managing
the overall commissioning process. [more]

MEREMRAIEET®E (Commissioning Authority, CA) : MEREMGEEEO AL HFET 2 EHLEZH S LOT, irad
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Commissioning Plan: A document written by the commissioning authority that defines the contents of the commissioning
process according to the project risk and complexity in order to completely finish each commissioning phase and/or step.
The commissioning plan can be defined through customization of standard models of commissioning plans. [more]

PERERRAERTENE (Commissioning Plan) : MEREIRGEDR 7 = — AKX A 52 T3 572012, 07 vy =
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Commissioning Process (CxP): A quality-oriented process to accomplish the commissioning aim.

MEEERRFEETR (Commissioning Process, CxP) : MEREGIED B Z KT D 720D WEEMO 7 vk A,

Commissioning Process Progress Report: A progress report submitted during the commissioning process by the
commissioning authority to the owner when a phase or step in the commissioning process, a contract deliverable, or the
budget year is finished.

MERER MBS E  (Commissioning Process Progress Report) : PEREMGIEEFRD 7 = — XCB DX Y,
ERINEDOXGIY, HAWITEEEDRLY 2212, YEREMEREFE O F IR EFS =8 DS ra & i
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Commissioning Process Report: A final report on the results of the commissioning submitted by the commissioning
authority to the owner. In the case that commissioning is needed in the post-acceptance step of the initial commissioning
process, a provisional commissioning process report is submitted in the acceptance step and the final report is submitted
at the end of the post-acceptance step.

MERERGEREE (Commissioning Process Report) : MEEEIRGEE(TE 1 & o THrA# IZHEH S LD MERERGED
Tl RO EACHRE T, PEREIRAEDS ARG D52 (T UL BEIC IV TREEE SNDGAITIE, ST
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Commissioning Related Parties: The commissioning related parties cooperate with the commissioning managing team
to share information, promote instruction and communication, and finally to implement the commissioning process
smoothly. These parties include the owner; the designer; the contractor, etc. who are related to the project as described in
the commissioning phases and steps.

TERERRFEBSES (Commissioning Related Parties) : MEREMRRERSHE 1L, HHRA A L, FROBEERE L,
BRI ERERRGILERE & P FEhE T D 72012, MEREMGEEE 7 — A3 25 0T, HRERGEED 7 =
— AR ORI AR AR, LEEAEERENEEND,
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Commissioning Specification: A document developed by the design professional as a part of design documents that
details the objectives, scope, targeted items and performance description for the commissioning tasks following the
design phase. It is based on the commissioning plan, and should be clearly shown to the contractors in the decision
process such as in bidding.

PEREMRFEAAR (Commissioning Specification) : FXFH 7 = — X\ T < PERBIRAIEERS D H AO<0H I KGIEH,
Tiﬁaiﬂii%éi%ﬂi T2 b DT, REHKEO—H & U TRHZFIC L > TR SN D 3G, MEREMRGEEARI L
REMEERHEIEICEES DT, ML EDOWEF nt 2 CLHFAEE ICHIORSNARIT TR SR,

Commissioning Managing Team: The commissioning managing team consists of the commissioning authority and the
assistants. The design professional and the contractor for the project are not included in the commissioning managing
team during the initial commissioning process to ensure independence of the commissioning process.

MEREMRFILEE 7 — 2 (Commissioning Managing Team) : MEREFRAEE = HRE *ﬁzﬁf@% ALl
TH SN D, HHIMEREREEERRIZ W TIE, £ f%ﬁ%*ﬁuﬁﬁ&@%g%‘ %%ﬁ%{%@”é 72DIZ, Mizmito
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Commissioning Team: A generic term for the commissioning managing team and commissioning related parties, who
cooperatively implement the commissioning process.

FRERRAET —2  (Commissioning Team) : MEBEFRALERR 2 W RIFIIC Fhii 9~ 2 MEREIRGIEE B 7 — & & HERERRGE
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Construction Documents: Comprehensive documents for the construction bidding that summarize the design documents,
the range and terms of construction, and additional documents needed for bidding. [more]

#XX#E (Construction Documents) : 5XaTXE, THHPAICHIN, AFLICKUEILBINSGE 2 £ & 72 THHE
TEDT= 8 DRFEXE,

Design Documents: Documents that detail all design work performed by the design professional including working
design, construction specifications, the design intent document and the guide for system control and operation. [more]

&EHBIE (Design Documents) : SfiFk A, THARRE, BREHEECE, MESERERELZ ST O T,
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Design Intent Document: A document written by the design professional as a part of the design documents, which
clearly states design intent, and provides an outline of the design and the basis of design. There are cases in which it
includes the guide for system control and operation.

#E+EESE (Design Intent Document) : FXFHXEDO L U TRFIFHICE > THER SN D CET, &EHE
BRSO, BREHEECREHMRIW SR SN D, BRIEESEERNERZ ENDSA L H D,

Design Professional: A legal representative in the design team for the project. In cases where a person and/or group
within the design team have primary responsibility for the design, they can be called ‘designer’.

FFHFE (Design Professional) : 3%t DOikiT— MBI DB FE, o L TER D ETA M
9 unfﬁ"%AV\]@ﬂE/\%“7ﬂ/%7 75: STHEIL, HEHE LRSI LN TED,

Design Requirements (DR): A document on the basic performance conditions for the design summarized by the
commissioning authority and based on the owners program. [more]

BREHEMAE (Design Requirements, DR) : EFE ISV THERBRGEE T IC L > TE O BNZaRGORE
AMERESAFICRE T2 0,

Fault Detection and Diagnostic Tool (FDD Tool): An automated sofiware tool that assists the building operator in

maintaining optimal operation of mechanical systems. [more]

REA®H - ZWrY—/ U (Fault Detection and Diagnosis Tool, FDD Tool) : 425> AT LDk 7238 H % HEFF
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Functional Performance Testing (FPT): A set of tests that define the functionality and verify the behavior of a system.
These tests are usually defined by the commissioning authority in order to verify that building systems are completed to
satisfy the owner s project requirements and demonstrate functional performance. [more]

HEREPERERRBR  (Functional Performance Testing, FPT) : A7 ADOREREA FAREIZ L, T OEMELZWGET 5 —
HORER, N OORBRIIEE, BT AT AR - REFFEAEATE L, MR MREERET L LD
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Guide for System Control and Operation: A guide written by the designer from the design viewpoint and intended to
inform operating and maintenance personnel of the system design intent, system structure, system control, and provide
guidelines for system operation. [more]

B EIL R EAE  (Guide for System Control and Operation) : 3¢5t 757> 'Bﬁxﬁ‘%‘ Ko TEMNIFL
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Issues Log: A formal document that records questions, answers, problems and resolutions occurring during the
commissioning process.

1BEHREEE (Issue Log) : MEAEMGLEFE CE U/-ER, [BIZ, B, MR A2 Roek L7 AX00E,

Owner’s Program (OP): A document written by the owner that describes the owner 5 vision of the project. [more]

HEZE (Owner’s Program, OP) : MM x5 H DREEZIB_T=H DT, FiAHIC L > THER S
é X%o

Owner’s Project Requirements (OPR): A document based on the owner’s program and the design requirements. The
owner develops it with help from the commissioning authority. [more]

{E - REHEME (Owner’s Project Requirements, OPR) : /X[ & B FHEEEIC IS SCE, g & MERE
FRREEATHE OB ) 245 THERCT 2.

Passive Test: A test to assess performance by analyzing data obtained from systems operating under normal conditions.

Fg’@ﬁﬁ% (Passive Test) : 1B OFMETFICBIT DU AT MEHN OGN T — X ZfT+5 2 LItk - T
A2 R,

Preparation Procedure for Commissioning Starting at Construction Phase: Specific actions that should be performed
before the construction phase when commissioning of pre-design phase and design phase have not been implemented.
They are implemented for clarifying the system performance requested in the commissioning. [more]

HETHERERRFEE(E Rt X  (Preparation Procedure for Commissioning Starting at Construction Phase) : 1i[f~
~X%mﬁ7:—xmi ERGEENENE S eholz & EIZ, M L7 =—ABRAARNIATR 5 ~ & HERRRRERS
R, ZOFREEL, MREMGEIBOTERSND VAT MMEREZH SN T D 720IXAT2bi b,

Request for Proposal (RFP): A document written by the owner to solicit a commissioning authority or to select a design
professional for the project. It is called a REFP_CA or RFP_Des. [more]

TRERE (Request for Pr0posal RFP) : MERERGEE T O ERECIR TR OB ED - DICHTA R I L > TE
BRENDICE, REERE MR uﬁfﬁ%‘ Tm PORE HFED L O IZKBI LTRSS,

Risk Evaluation (RE): A specification provided by the owner or the commissioning authority, in which the accepted risk
level for the building’s HVAC systems is fixed. [more]

U 22 i (Risk Evakluation, RE) : FTA# & U < (TMEREMGERIEHIZ & o TIER S N DAERR T, £ 2Tl
158



ST ANONDH-WZET S AT LD Y AT LA-ILHRIE SV D,

Standard Models of Commissioning Plans (SMCxP): Standard models which list typical tasks to be carried out in the
commissioning process. [more]

MERERRAIEETEHEYETE T /L (Standard Models of Commissioning Plans, SMCxP) : EREMRGIEEFRIZ IV TIAT
D RE RV FER & B LTAEEET L,

System Manuals: Summary documents describing system operation and maintenance. They are developed by the
commissioning authority from the guide for system control and operation provided by the design professional and the
system operation and maintenance manual provided by the contractor. They include additional information collected
during the commissioning process.

VAT =27 )V (System Manuals) : 2 AT LDIEHES & RSFIZ OV TR AT BFRRTERE,  MEREMGEEAT:
FIZE o THEREN D S DT, BEIFEMERT 2 ixiERFE &L TRFAEEDPHET 2 VAT L&
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System Operation and Maintenance Manual: A manual of system operation and maintenance for operating and
maintenance personnel summarized by the contractor. It includes the handling manual for the equipment and systems,
the seasonal operation changes needed, the guide for checking and cleaning, the correspondence in an emergency, efc.

VAT MEHREE~ =27 /U (System Operation and Maintenance Manual) : T S5E 5S> TELDH
IS « (RFEEE DT DV AT NEEEHO~ =27 b, IV AT AOEE~v=a 7V, NEL
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Testing, Adjusting and Balancing (TAB): A testing and adjustment of constructed and installed equipment and systems
conducted by a contractor to ensure that the equipment and systems operate to meet the specifications written in the
design documents. It includes adjusting water flow in pipes, air flow in ducts, and tuning control parameters.

AR » F% (Testing, Adjusting and Balancing, TAB) : FE25-°0 A7 AWREHKEICED N CO A HEIZ A EL
THEITEIRL TNDZ L EMIR LD LT HTDIATRbND, Hil - %l Lo AT A T %
FHRERIC L AR LI, BUEKERCK 7 NNREOTHEE, §ilfEH T X —2 Oz Eie,
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B. Explanation of Terms

FIFERLAA

Acceptable Performance: The permissible values including time fluctuations, space distributions, etc. Examples
include: for equipment, the basis of FPT; for systems, reference of simulation and basis of evaluation of actual
measured data; and for environmental conditions can be evaluation of system control characteristics and capacity.
Seasonal mean values of refrigerating machine and/or system's COP (Co-efficient of Performance), space mean
values of indoor air temperature, etc. are given as the simple examples.

FFAMERE (Acceptable Performance) : FFHNZEECZE M504 70 £ A2 Gied A E, Blx1X, B\ T
IABEMERERRBR ORI L 720, VAT AZBNTEY R 2 L—r 3 YOS E FT — & OFHl ORI &
720, BESFMICRBOTIE, AT AORERRE & GED OFHIICRIH S s, flERBIE LT, MmEEse
AT KD COP OZEHIBIFAIHCENIRIE DZE NI 72 FEHER S Hivd,

BEMS-assisted Commissioning Tool: Data resulting from standardized test procedures invoked manually or
automatically could also be stored in the database. The tool is also capable of performing intelligent analyses of the
monitored data, performing additional automated tests of HVAC components and systems, identifying faults and
diagnosing them, and evaluating potential improvements in energy efficiency. It can be applied in I-Cx, Re-Cx,
Retro-Cx and On-Going Cx.

BEMS £ OMBERRFEY —/V (BEMS-assisted Commissioning Tool) : T8 T 2\ I HE) CEE) S HHE
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Checklist: A system or building has its own characteristics and may require specific methods, tools and checkpoints
for Cx. Those checkpoints can be gathered and arranged as a checklist for typical system or building. A CA or a
project manager will use it when proceeding from one project phase to the next. Since effective tools and practical
checkpoints vary from country to country, checklists should be made in each country.

F w27 YA (Checklist) : ¥ AT AFZITEMIITNEF ORHEEFF->TEBY, PEREREED 7= O DK
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Commissioning (Cx): Cx is performed under the supervision of a qualified CA for the purpose of ensuring that
building systems are designed, installed and functionally tested, and are capable of being operated and maintained to
meet OPR from viewpoints of environment, energy and facility usage. These viewpoints mean to maintain the indoor
environment in healthy and comfortable conditions, to minimize the amount of energy consumed and discharged, to
conserve the urban/global environment, to keep maintainability of the building systems and to give a long life to the
building systems.

PERERRAE (Commissioning, Cx) : PEREMRGIEIE, BREE « =L — « BRiiHIH OB HARHE - px;ﬁr%ﬁ:a
IRBT DL, WL AT ARG SH, RESh, M6 Eﬁ?‘i@tﬁﬁ#ﬁ@bﬂ, TR & PRSF N ATRE
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Commissioning Authority (CA): In some countries, the CA must be qualified or certified by an organization
authorized by the nation or the state. The CA shall report directly to the owner. For the purpose of maintaining its
independence, the CA is generally not the design professional or the contractor in the I-Cx process. The CA organizes
a commissioning managing team that consists of person responsible for working together to carry out the CxP
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according to the project risk and complexity, plays a role of representative in the commissioning managing team, and
finally submits the commissioning process report to the owner.

MEERREEERTE (Commissioning Authority, CA) : & 2[EIZIW T, MEERGEERITE 1Y, ESN TR X
TR K D& D D UWNISEFF 272 T TR B 720, MEEE ﬁnfbf@% iFﬁ;ﬁ% JHBERGE1TR 0,
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Commissioning Plan: The design professional develops the design documents including the commissioning
specification, the estimation of Cx costs, etc., based on the OPR and the commissioning plan. Therefore, the
commissioning plan should include necessary and sufficient information for conducting the Cx at each phase and step
in the CxP. The CA needs to develop the commissioning plan in increasing detail according to the Cx progress in
order to conduct the Cx correctly. Accordingly, the phase and/or step name and the version number should be
included in the commissioning plan to confirm the latest information and the history.

PEREMRFEEEE (Commissioning Plan) : FXFHEIL, BH - 3R FHEFECIERBMREER T %Ob VT, MR
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Construction Documents: In a broad sense, the construction documents can include shop drawings added during
construction, changes to design documents, admission documents, and the additional information on the construction
bidding such as the tasks, responsibility, and costs sharing for completing the CxP.

3@ R (Constructlon Documents) : JAFHIZIE, ERRXKET, THEPGBEMINZKE, HEHKEOLET
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Design Documents: The design documents are the basis for the contracts between the owner and the contractors,
construction control and quality management after the design phase. Therefore, technical guidance for prediction of
equipment performance, method of the system control, references for performance verification, required and
estimated values of environmental and energy performance, the manual for system operation, commissioning
specifications, etc. should be clearly described in the design documents. There are cases in which the budget of the
project, the estimation of costs and the guide for bidding are included in the design documents according to contracts
with the owner.

FREXZE (Design Documents) : #XFHIE T, un+7m~2uﬁ¢@%ﬁ% L THGEAEE OB, TREHR
BLOWEEHOMLE 722, Lo T, m;ﬁrli 1%, BEERPERE T OB AR, AT AfHHO N,
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Design Requirements (DR): The DR detail the building type, the project risk, the conditions of use, and the criteria
and acceptable performance of the building energy systems and indoor air quality. The CA develops the DR to
harmonize with the budget and the performance of the project based on the OP.

REMEHE (Design Requirement, DR) : uX qu%{ﬁFi X, BYRE, Yoy b0 A7, i %ﬁ, Jeis
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BEEL, EEECE ST, e /::7 N OTHEEWRENRTIFNT 2 X 5, BRETEFEEERT 5,

Fault Detection and Diagnostic Tool (FDD Tool): The tool collects control information or other data and analyses
them to detect symptoms of abnormal behavior in various HVAC components, such as uncalibrated or failed sensors,
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actuator or linkage failure, controller instability, non-optimal sequence of operations, etc. The tool also diagnoses
their possible causes and provides explanations. It goes beyond the capabilities of conventional BEMS single-point
alarms and integrates information from multiple sensors to establish a morve comprehensive understanding of the
status of operation. One could envision an FDD Tool or a set of tools that would monitor all systems at all times (24
hours a day, 365 days per year).

AREARR - Z¥rY—/v (Fault Detection and Diagnosis Tool, FDD Tool) : =Y —/LClL, RKREH D\
EEERE L 722V o —, (REREESCEEESE O RN RS, filHla s b o —T ORZENE, o TRV EELIE
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Functional Performance Testing (FPT): In the case of the systems having seasonal performance, such as HVAC
systems, FPT should be continued for at least one year, and subsequently decide the initial performance of the system.
For instance, FPT of the HVAC system means to verify that the equipment, subsystems and total system work in
harmony (including stability and durability) to maintain the environment specified in the design documents within the
predicted energy consumption. The FPT lays emphasis on the overall operation of the system, and should be
differentiated from the TAB on the performance of the equipment itself. The CA may conduct the tests directly, or other
members of the commissioning managing team may conduct them. These tests occur during the acceptance step of the
construction phase.

HEREMEEERBR  (Functional Performance Testing, FPT) : 253 A7 LD K 912, VAT ANFEEIRMERE
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Guide for System Control and Operation: Generally, it is not easy for the operating and maintenance personnel to
understand the systems control and operation. The system diagrams, the lists of equipment and the explanations
should be included in the guide. In case most of the contents are in the design intent documents, the design intent
documents can be applied as the guide on the condition that explanations from the viewpoint of the operation and
maintenance personnel are added to the design intent document.

B EIEERAZE (Guide for System Control and Operation) : —f%(Z, J#Eifis « (REFEE N T AT ADH|
TSR 2 BT 2 DIIR G TldeV, ZOBMPARIL, VAT LDEAT T T L, MY A N0
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Owner’s Program (OP): The OP is a document written by the owner that describes the owners overall vision and
philosophy including environmental and energy objectives of the project. The OP outlines the project, the expectations
for its use and operation, the baseline project budget, distribution of costs, and expected profitability. The different
consultants may help the owner to develop the OP as necessary.

=EE (Owner’s Program, OP) : {RE[#EX, TDO 70 Y= 7 MIHT DA E ORAMIREY, 8RB =X
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Owner’s Project Requirements (OPR): The OPR is a document based on the OP and the DR. The owner develops it
with help from the CA. The OPR should be completed during the pre-design phase. If the OP and the DR are satisfied
fully, these documents can be filed together as the OPR.
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Preliminary Design Documents: The preliminary design documents are developed by the design professional to
confirm the basic design content before starting a working design. These documents include tables and layouts of
equipment, schematics of duct and piping systems, a control system, basis of design, a draft design intent document
and a commissioning specification based on the schematic planning documents. At the completion of preliminary
design, all contents of the preliminary design documents should comply with related laws and regulations. The CA
Jjudges the appropriateness of the contents and organization written in the preliminary design documents; this
Jjudgment includes evaluation of whether they comply with the OPR, the design intent is appropriate, and the quality
control of the design process is adequate.

EARFHXE (Preliminary Design Documents) : AR GHXEIL, %mmﬁ%%bémuﬁﬁﬁﬁmﬁﬁ
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Preparation Procedure for Commissioning Starting at Construction Phase: The preparation procedure for
commissioning starting at construction phase is a preparatory procedure that should be performed when the Cx of the
pre-design and design phases have not been implemented. The CA audits related documents (e.g. OPR and design
documents, or resembling documents if insufficient), clarifies the possibility of Cx, and informs the owner if the design
is incomplete. The owner and the design professional meet to resolve the problem. The role of CA at this meeting is to
give the owner and the design professional unbiased advice based on professional knowledge to obtain the design
characteristics and quality requested.

ﬁ’tEI‘fE ERREEYE(R ?ﬁ% (Preparation Procedure for Commissioning Starting at Construction Phase) : fifi 1.
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Regquest for Proposal (RFP): The RFP_CA is a document written by the owner during the program step of pre-design
phase to solicit a CA for the project. The owner requests proposals from prospective CAs for the Cx based on the
document. The RFP_Des is a document written by the owner with help from the CA to select a design professional for
the project. The owner requests proposals from prospective design professionals for the design based on the document.
The request document for a design competition is one kind of RFE_Des used to select a design professional.

RRERE (Request for Proposal, RFP) : 258 25K & MEREMGERIEA (L, TD7' 0¥ =2 hOMEREMRER
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Risk Evaluation (RE): The process that identifies the risks related to an HVAC system that does not meet the OPR. It
is an overall evaluation of qualitative and quantitative damage if the system does not meet the requirements. It
considers the main human risks (e.g. responsibility, knowledge, consciousness, etc.) as well as the main system risks
(e.g. risk management, time to discover and react in case of failure, time to get under control, trends, etc.) regarding
the probability of its occurrence and the resulting damage (e.g. human health, environmental load, energy savings,
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cost, image, etc.). Risks can be classified in low, normal, and high categories. The risk is also addressed in the CxP by
choosing the appropriate Cx level.

U 27§ (Risk Evaluation, RE) : /2] « FHEFEEICA B LRWER T AT AZEET 5 U 27 2 Wk
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Standard Models of Commissioning Plans (SMCxP): The SMCxP were developed by Annex 40 to help understand
the commissioning plan for non-residential buildings and to be applied as one of the commissioning tools. The five
SMCxP models are based on the commissioning levels. The commissioning levels are defined based on the
combination of the building size, the HVAC complexity and the risk level. In real projects, the SMCxP would be
modified according to the project’s characteristics and the social customs in each country and/or state.

MEREMGTEEHIERETES )L (Standard Models of Commlssmnmg Plans, SMCxP) : PEREMRAEFHHIFEHEE T L i
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Schematic Planning Documents: The schematic planning documents are documents presented to the owner by the
design professional when the design professional begins a preliminary design. They include a design philosophy,
environmental and energy criteria, functional requirements, environmental control requirements, and outlines of
building systems that meet the OPR. If the design proposal made by the design professional is adequate, it can serve
as the schematic planning documents. However, if the OPR and the commissioning plan are further developed, the
schematic planning documents should be revised.

%ﬂiiﬁ'@% (Schematic Planning Documents) : EAGHRE L, BREFEPEARGI 26D D & &I, Hil%H
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C. Commissioning Types (MHRERRFEDTELR)
7 A1

Initial Commissioning (I-Cx): [-Cx is a systematic process applied to production of a new building and/or an
installation of new systems that begins with the program step and ends with the post-acceptance step. In cases where
new equipment is installed in an existing building (e.g., installing a cooling system in an existing building which
previously had only a heating system), it should be referred to as I-Cx. Basically, the range of the commissioning
process (CxP) implemented depends on the owner’s desires and can be defined in a contract between the owner and a
commissioning authority (CA). It is strongly recommended that consistency be maintained in the I-Cx process, but
before commissioning becomes business-as-usual in a society, there will be cases where commissioning (Cx) in the
pre-design and design phases have not been implemented as mentioned in the definition and explanation of
‘Preparation Procedure for Commissioning Starting at Construction Phase’. In such cases, the I-Cx can be called
‘Partial Initial Commissioning’.
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Retro-Commissioning (Retro-Cx): Retro-Cx is the first time Cx is implemented in an existing building in which a
documented CxP was not previously implemented. In many cases, design documents of the existing building have
been lost or they don’t match the current situation. Therefore, the Retro-Cx process may or may not include
verification of the design shown in the I-Cx.
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Re-Commissioning (Re-Cx): Re-Cx is a CxP implemented after the I-Cx or the Retro-Cx process when the owner
hopes to verify, improve and document the performance of building systems. Reasons to re-commission a building are
diverse. It could result from a modification in the user requirements, the discovery of poor system performance, the
desire to fix faults found during the I-Cx, etc. Periodic Re-Cx ensures that the original performance persists. Re-Cx is
the event that reapplies the original Cx in order to maintain the building systems’ performance.

FEMERBMREE (Re-Commissioning, Re-Cx) : FREREIRGEI, FrAEDEY T AT LAOMEREAMGE - SGE L,
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On-Going Commissioning (On-Going Cx): On-Going Cx is a CxP conducted continually for the purpose of
maintaining, improving and optimizing the performance of building systems after I-Cx or Retro-Cx. The large
difference between On-Going Cx and periodic Re-Cx is that the Re-Cx refers to the original building systems
performance, while On-Going Cx lays emphasis on the performance optimization. The On-Going Cx is a successive
CxP during the Operation & Maintenance Stage to resolve operational problems, improve comfort, optimize energy
use, and recommend retrofits if necessary.

AEGEMERERREE (On-Going Commissioning, On-Going Cx) : MKFEMERERRGIEIL, MUAIMERBRREECIEMEREIRGED
BRI AT LOMREEHERF L, B L, KRBT 2 2 & & BRNSHEN I 3206 S D HEREREEETE T
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D. Commissioning Process (PERERRIEIETRR)
7 u A2

Pre-Design Phase: The pre-design phase is the first phase of the I-Cx process, and is divided into two steps: 1)
program step and 2) planning step. In the program step, the owner lays out the project concept as the OP. In the
planning step, the owner develops the OPR with the CA. The role of the CA at this phase is to give the owner
guidance in drawing up the OPR, and to develop the commissioning plan based on it.
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1) Program Step: In the program step, the owner’s philosophy on the building environment and
performance is established as the OP. The OP includes the outline and profitability of the project
and the concept describes the energy conservation and urban/global environmental impact
mitigation. The owner makes a RFP_CA, and solicits a CA. In this step, the owner can ask for
inside and/or outside professionals on technology, finance, business and construction.
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2) Planning Step: In the planning step, the CA makes the DR, and the owner makes the OPR so that a
design professional can propose a concrete design. The OPR is developed based on the OP and the
DR. The owner releases an RFP for a design professional, and then selects a design professional for
the project. Generally, the milestone between the program step and the planning step is when the
CA joins the project. The CA develops a commissioning plan, and helps the owner or acts for the
owner if necessary to develop the OPR and the RFP Des and selection criteria of design
professional. In this step, the CA considers opinions of the construction manager, facility manager,
financial advisor, operation and maintenance staff, occupants, etc., and identifies systems targeted
for Cx and documents them. At the same time, the CA helps the owner to estimate costs for design,
construction, TAB, consultants, etc. and investigates laws and regulations relating to the Cx. The
scope of the work in this step varies widely depending on the project size and owner’s requirements
for Cx, but the tasks explained above are key points for a successful CxP.
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Design Phase: The design phase begins with drafting schematic planning documents and ends with completion of
design documents and their handover to the owner. the design professional is selected during the planning step and,
depending on the contract, may have the responsibility to make a costs/amounts document based on the design
documents, present the design works on site, make a questions/answers document, etc. The design phase is divided
into two steps, which are 1) preliminary design step and 2) working design step.
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1) Preliminary Design Step: The preliminary design step begins with making the schematic planning
documents and ends with completion of the preliminary design documents. The milestone for the
end of this step is submission of the preliminary design documents. All contents of the documents
must comply with laws and regulations on the building systems. The CA verifies the
appropriateness of the schematic planning documents and the preliminary design documents,
clarifies the procedure and schedule of Cx, and reviews the commissioning plan again to coordinate
with the design intent so that the design professional can clearly write the commissioning
specification in the design documents.
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2) Working Design Step: During the working design step, the preliminary design documents are
further developed into the final design documents. the design professional updates the draft design
intent document included in the preliminary design documents, and completes the final design
documents based on it. The CA audits the accuracy of the contents of the documents and verifies
that the contents are complete. The details of the design work, reviews, and the quality and schedule
control are the responsibility of the design professional, but if there are any deficiencies or
inconsistencies with the OPR, the CA should point them out directly to the design professional or
indirectly through the owner depending on the situation and should instruct their correction based
on the owner’s decisions.
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Elaboration Phase (Elaboration Step): The Elaboration Phase is a transitional phase between the completion of
design work and the start of construction. During this phase, the completion of the construction documents, bid
submission, bid assessment and selection of the contractor for the construction are performed. The leading person in
this phase is of course the owner or the project manager/construction manager acting for the owner. In cases of private
construction, the design professional may participate in this work. The role of the CA is to help the commissioning
related parties so that the information on the assigned work and the responsibility for the Cx is well shared among the
bidding companies. In cases where Cx starts without implementing the pre-design phase and design phase, the
preparation procedure for commissioning starting at construction phase that shall be taken for the post facto CxP may
be assigned to this phase.
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Construction Phase: The construction phase is divided into two steps, 1) construction step and 2) acceptance step. In
the construction step, contracting is based on the design documents, and the construction of building systems is started
and completed under supervision. Appropriate TAB tasks are also implemented by the contractor. In the acceptance
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step, FPT is completed under the direction of the CA based on the results of the TAB tasks, and then the building
systems are handed over to the owner. The role of the CA is to cope with design changes and to verify the
appropriateness of construction supervision and construction control, to inspect TAB performed, to implement FPT,
and to plan and implement a schedule of education and training for operation and maintenance personnel.
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1) Construction Step: The contractor makes shop drawings based on the design documents, controls
schedule and quality of the construction under the instruction of the construction supervisor, installs
ducts, pipes, wires and equipment, and implements TAB work. The role of the CA during this step
is to correctly convey changes of OPR to the commissioning related parties or propose design
changes to the owner through the construction supervisor, and to advise them on their necessity and
the possibility/contribution toward achieving requested performance. The CA also audits
performance of the construction supervision and control, supervises the TAB work, and confirms
the maintainability of building systems with the owner or on behalf of the owner.
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2) Acceptance Step: The Acceptance Step is the final step before the building systems are handed
over to the owner. The contractor finishes the TAB work on equipment and systems including
Building and Energy Management System (BEMS), and completes the as-built records and system
operation and maintenance manual. The CA verifies that the TAB work is correctly implemented
and that the as-built records are documented fully and correctly. These results are documented by
the CA and the document is presented to the contractor as a certificate of readiness. The CA also
determines from FPT results if the equipment and systems work and meet the OPR. The design
professional and/or the contractor are requested to solve any faults revealed at this step and to
properly readjust the systems as quickly as possible. The CA plans the education and training
program, and manages it so that the operation and maintenance personnel can completely
understand the system manual summarized by the CA. If the CA judges the construction
inappropriate and the remaining time for the adjustments before occupancy is insufficient, the CA
makes the list of faults to be addressed by the design professional, the contractor and/or the
manufacturer, and suggests to the owner that these faults should be corrected during the subsequent
Cx of the occupancy & operation phase.
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Occupancy & Operation Phase: The occupancy & operation phase is the phase after building systems are
completed and handed over to the owner. The occupancy & operation phase is divided into two steps: the 1)
post-acceptance step and 2) ordinary operation step. In this phase, the FPT of building systems has already completed,
the building systems are operating properly, and the operation and maintenance personnel have been educated and
trained. However, in case of systems that need seasonal Cx such as an air-conditioning system, the initial performance
of the systems is decided by FPT conducted over at least one year following completion of building systems. The
post-acceptance step can be applied in that case. The ordinary operation step continues after the post-acceptance step.
The I-Cx process begins with the program step and ends with the post-acceptance step. If the systems commissioned
do not have seasonal changes of the performance, the post-acceptance step is skipped.

BT = —X LT = — X 3@ AT AN L, AR TESNHBDOT7 2—XTh 5, &l
7 =— RIXE VT LR BB & ERE I Xy S D, T T = —RIZBWTL, BT AT AOFERE
PERERBRIZT CIZSE T L, B AT AMXELE# L, #Els - RTFERITHEE - digsh s, L
LR D, ZEHY AT A0 X 5 ICEERIMERERGEN VIS AT AOBAITIE, DV AT DOFH)D
PEREIR, B AT ADFERE DR L 1 FIChTz o THEME S N HREREMRERBRIC X » TIRE S5,
ST LZEBHIIE D L 5 A @ S, ERIEEREMEY, T LB ORZIZHS DO TH S,
MUHWERERGEAR I WA E V, I LR Tk D, b L, MREMIESNIZV AT AN, £
DOYEREOZFFHELE T2V O THIUL, =T LZEMIIA Xy 7S 5b,

1) Post-Acceptance Step: The post-acceptance step is applied to building systems in which the
performance is seasonally changed and the DR demands confirmation of the annual performance
such as an air-conditioning system. This post-acceptance step is the final step of I-Cx process. The
role of the CA in this step is to identify the seasonal system performance. For example, in the case
of an air conditioning system, determine the system performance for the peak-cooling season, the
peak- heating season, and the intermediate season when cooling and heating modes are both
required. Cx during the post-acceptance step includes the seasonal FPT, and the annual
performance evaluation and stability of automatic control response, which would be implemented
using BEMS in most cases. The faults that were identified in the Acceptance Step to be addressed
during this phase should be corrected and readjusted as soon as possible. All of the I-Cx is
completed when this step is finished. The CA makes a commissioning process report and submits it
to the owner. The term of the post-acceptance step mostly overlaps with the warranty term of the
construction, and the seasonal FPT mentioned above is considered to be requested in the range of
the construction. There could be cases where the final payment for a project is postponed until one
year after occupation, but the milestone between the acceptance and post-acceptance steps is guided
by this explanation.
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2) Ordinary Operation Step: The ordinary operation step is defined as the step following the
post-acceptance step of I-Cx. If the I-Cx itself or the post-acceptance step is not applied, this step
would be matched with the occupancy & operation phase. In this step, the evaluation work for the
Re-Cx and/or On-Going Cx to identify the unresolved issues, desired changes, weaknesses
identified during Cx, desirable improvements identified during Cx, warranty action items, etc., may
be addressed. The repeated Re-Cx could correct faults, and the evolution to the On-Going Cx may
maintain the building systems in optimal condition through life of the building.
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