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OUTLINE SPECIFICATION 31 July 1995

SYSTEMSCOMMISSIONING

NOTE: Only systens conmi ssioning activities which occur during project
construction will be defined in the contract specifications. This
specification section nay be inserted into the General Provisions of the
Contract Specifications, or the Technical Provisions as determ ned by the
desi gn engi neer. Other specification sections having activities affecting

systens conmmi ssioning will nake reference to this section, and will direct
that those activities be coordinated to pernit overall systens
conmi ssioning as specified herein. Each project will require adaption of

this specification to neet requirements of design intent, project |ocation
construction met hods, and construction team organi zati on and nmanagenent
structure.

PART 1  GENERAL REQUI REMENTS
1.1 DESCRI PTI ON OF WORK
1.1.1 The “Systeni as referred to in this section of the specifications

shal | include, but not be limted to, the follow ng subsystens and conponents
of subsystens:

1.1.2 The Contractor shall verify operational and functional perfornmance of
the System for conpliance with the “Design Intent” as described (in the
foll owi ng Section(s) of the Contract Specifications:

[and] [below for the foll owi ng subsystens: A
NOTE: The design engineer will include in the specifications a conplete
description of system operation and performance data for infornmationa
purposes only. “Design Intent” information specified herein shall include:

(a) the general philosophy and goals of the total system (b) an

expl anati on of selected conmponents of the overall system and the expected

i nteracti on between conponents and subsystens, (c) data on perfornmance

requi rements of the total system (d) perfornmance requirenents of designated
zones, and (e) an overview of control systems and their integration with

ot her systens.

1.1.3 The Contractor shall document all tests and inspections performed on
the System as part of the comm ssioning process.
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1.1.4 The Contractor shall verify the existence and application of operation
and mai ntenance (O&\M) manual s, as-built or record draw ngs and docunents,
spare parts lists, special tools lists, and other itens as may be specified
herein for support of the System Contractor shall make any and all necessary
corrections to O&M manual s and procedures if errors are discovered during the
conmi ssi oni ng process.

1.1.5 The Contractor shall coordinate and direct training of personnel for
t he operation and mai ntenance of the Systemin accordance with detailed
requirements found in the technical and execution sections of this

speci fication.

1.1.6 The “Systens Commi ssioning Teani as referred to in this section of the
speci fications shall be conposed of the team nembers |isted bel ow. The
Contractor shall be added to the Team after contract award, and shal

desi gnate nenbers fromthe Contractor Goup to participate in the
preconmi ssi oni ng activation inspection and the functional performance testing
specified herein. In addition, the Government will be represented by an

of ficial of the Contracting officer, the Designer or Design Agent
Representative, and the Using Agency. Al conmi ssioning inspections and
testing will be acconplished in the presence of a representative of the
Contracting officer.

NOTE: Where possible, the Designer, or a Design Agent Representative, shal
be included as a nmenber of the Commi ssioning Team The planning and
programm ng of either Title Il services or in-house support will be required
for the participation of the Design Agent Representative. For certain

hi ghly conpl ex systenms, it may be appropriate to include a manufacturer*s
representative as a menber of Contractor G oup on the Conm ssioning Team
Desi gner shall consider the degree to which such participation is required
to assure fulfillment of the full contract requirenents. Due to the added
costs, this option should be only utilized where absolutely necessary to
assure provision of a fully functioning systemin accordance with design

i ntent.
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NOTE: Provision of a fully conm ssioned systemis the responsibility of the
Contractor. Therefore, Contractor G oup menbers of the Systens
Conmi ssi oni ng Team through participation in the planning, nanagenment and
oversight of all construction activities related to equi pnent approval s,
performance testing and comi ssioning of the systens identified herein, nust
be able to assure the Governnent that all systens have been properly tested
and commi ssioned. The Governnent, User, construction and design el enents are
intended to participate fully as an adjunct to the Contractor G oup Team
menbers. It is intended that through this participation, the Contractor

Group Team nenbers will be provided tinely access to all design information
necessary to resolve questions as to intended perfornmance of the systens
specified. In addition, the Government will be sufficiently involved in the

devel opnent of comm ssioning and performance testing prograns to assure
timely review of plans and procedures subnmitted by the Contractor. The
purpose of this will be to provide fully functional systens which interact
to meet all contract perfornmance requirenents. The participation of the
Gover nment Commi ssi oni ng Team nenbers shall not relieve contractor of any
responsibility for conpliance with the requirements of the contract.

The team shall include the foll owi ng nmenbers:

a. Contractor--The Contractor G oup representatives shall include but
not be limted to tyhe foll ow ng individuals:

Chief Quality Control Representative
Mechani cal Representative
El ectri cal Representative
Testing, Adjusting, and Bal anci ng Representative
Instrunentati on and Control s Representative
b. Contracting Oficer Representative

c. Using Agency Representative (Optional)

d. Designer or Design Agent Representative (Optional)

NOTE: The design engineer will |ist special requirenents (if any) for
qualification of the Comm ssioning Team such as previ ous work experience,
licensing, registration, menbership in societies, etc. See Appendix A for
gui dance in sel ecting special requirenents.

1.2 THE COWM SSI ONI NG PROCESS

1.2.1 The Contractor shall review and verify the conm ssioning schedul e and
requirements for the interface between all building and construction trades in
order to prevent delays in the conmi ssioning process. Contractor*s
verification shall be indicated by his signed approval
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NOTE: The extent to which each comm ssioning activity is required on a
particul ar project shall be clearly defined in the Comm ssioning Plan

1.2.2 Commi ssioning Plan. The conmi ssioning plan shall be prepared by the
Contractor. It shall describe how the commi ssioning process will be organized,
schedul ed, and docunented. The plan shall include:

a. The conposition of each Subcontractor*s group representation to the
Conmi ssi oni ng Team

b. Alist of activities required to conmi ssion the systemand its
subsyst ens.

c. A schedule for each activity linked to the master project schedule
to make possible the coordination necessary between trades and trade
di vi si ons.

1.2.3 Precomissioning Meeting. [days] [nonths] prior to start of

t he schedul ed systens activation inspection, the Contractor shall hold a
preconmi ssioning neeting with all Team nenbers in attendance. The purpose of
the neeting is to prepare for the systens activation inspection, and to ensure
that all Team nenbers are ready to begin full-scale comm ssioning. In the
event that the Contractor is unable to hold the precomi ssioning nmeeting, or
conduct the systens activation inspection, at the scheduled tines as shown in
t he Conmi ssioning Plan, the follow ng renedies will apply:

Note: Designer nust ensure that the time provi ded between the

preconmi ssioni ng nmeeting and the systems activation inspection is adequate
to all ow each Commi ssioni ng Team nenber to assenble representatives of their
group and prepare for full-scale comr ssioning. For a conplex project this
may require nmore than 30 days. Therefore, a m ni mum of 30 days will be
specified. Sufficient notification time will be also allowed for the

pr econmi ssi oni ng meeti ng.

1.2.4 Systems Activation. After the physical installation of all systens and
subsystems has been conpl eted, the Contractor shall insure that all building
services, such as electrical power, central steam supply, natural gas, water,
sewer, etc., have been connected and started. The System shall be activated

after the follow ng building services have been connected and started:

The Conmi ssioning Team shall performa system activation inspection to ensure
that the systemis operational and ready for testing and bal anci ng. Al
subsystenms shall have been inspected, started by trained personnel, and tested
by the Contractor to ensure that they function as required, and that al
subsystenms are operational at the time comm ssioning activities begin.

1.2.5 Testing, Balancing and Adjusting. Testing, balancing and adjusting of
the System shall be acconplished by [the Contractor) [ ] in
accordance with Section[s] of the contract
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speci fications. The Testing, Balancing and Adjusting Report shall be subnitted
to the Contracting Oficer, and nenbers of the Comm ssioning Team who have not
received the information.

NOTE: Testing, balancing and adjusting of the System shall be perforned by
a single organizati on approved by the Contractor as having the know edge and
experience to carry out the work. The scope of testing, balancing and
adjusting shall be clearly defined in the contract specifications and on the
drawi ngs, and shall include Ca) details of all systens to be tested and

bal anced, (b) specific performance requirements, and (c) required
document ati on.

Procedures for testing, balancing and adjusting shall be perforned in
accordance with the standards set forth in Sections of the
speci fications.

NOTE: Designer shall include standards such as (a) “HVAC. Testing,

Adj usting & Bal anci ng” published by the Sheet Metal and Air Conditioning
Contractors National Association, Inc., (b) “National Standards” published
by the Associated Air Bal ance Council, (c) “ASHRAE Standards” published by
the American Society of Heating, Refrigeration and Air Conditioning

Engi neers, (d) “National Fire Protection Standards” published by the

Nati onal Fire Protection Association, and (e) “Operation of Miniciple

Wast ewat er Treatnent Plants--MOP 11" published by the Water Environnent
Feder ati on.

1.2.6 System Performance Verification, System performance verification shal
be acconplished in accordance with the System and Subsystem performance check
lists which are included herein. The verification procedure shall include:

a. Testing and verification that all systenms and subsystens performto
the standards in Sections . A report indicating
that testing has been perfornmed and has verified the systemto be in
conformance with the contract shall be nade available to the
Conmi ssi oni ng Team

b. Conpletion of the verified check Ilists signed by the Contractor, and
t he required Comm ssioning Team nmenbers. .

c. Joint investigation and correction of problem conditions where a
system sub-system or equi prent conponent does not achi eve specified
performance standards.

d. Recording seasonal and occupancy conditions in effect at time of the
verification described heretobefore.

1.2.7 Denonstration and Instruction. A systenms denonstration and operating
instructional (D& ) program shall be organi zed and devel oped by the
Contractor, and presented to the Using Agency operating and mai ntenance staff.
The Program shall include, but not be Iimted to, the follow ng:
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a. Detailed schedule of instruction periods for specific sections of
the installation.

b. Introduction to the operating and mai nt enance nmanual s.

The Contractor shall assign each element of instruction to specialist menbers
of the Commi ssioning Team who were involved in the installation and are

famliar with the details of the System being conmni ssioned. The tine required
to provide the denonstration of the Systemand full instruction on operating
and mai ntenance of the installation shall be as follows:

NOTE: The D& programwi ||l be schedul ed over a period of time that will be
conmensurate with the size and conplexity of the project.

1.3 CONDI TI ONS OF WORK

The Contractor shall furnish all |abor, equipnent and materials to acconplish
conpl ete systems commi ssioning as specified in this section of the
speci fications.

NOTE: Design engineer will describe any special requirenents for
conmi ssi oni ng due to unique work conditions, |abor requirenents,
availability of equiprment and materials, project location, etc. See Appendi x
A for guidance on selecting special requirements for work conditions. In
some cases, for exanple where a | ong comm ssioning period is required for a
wast ewater treatnent plant, it may be feasible to utilize existing

i nstal |l ati on manpower under contractor/A-E supervision

1.4 WORK SCHEDULE

NOTE: Design engineer will develop a schedule or “Wrk Plan” for

conmi ssioning to include start-up, testing, and adjustnent of all components
of the System See Appendix A for guidance on devel oping a comm ssioni ng
schedul e.

1.5 COWM SSI ONI NG START- UP AND COVPLETI ON

The Contractor shall conplete interimsystens conm ssioning during the initia
start-up and operations phase, and shall conplete foll owup and final systens
conmi ssi oning during the final construction inspection and acceptance phase.
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NOTE: Designer will estimate the approxi mate dates of comm ssioning and
descri be any special requirenents for the comm ssioning process such as
speci al | oading conditions and seasonal variations in weather or climtic
conditions. These dates may change as the date of contract award approaches.
Note that on larger projects, commissioning will begin only after beneficia
occupancy of the project.

1.6 REFERENCES

NOTE: Designer will list applicable publications with dates to be used in
systens conmmmi ssioning and which will be referenced within this
specification section. An exanple is “ASHRAE CGui deline 1-1989, Cuidelines
for Conm ssioning of HVAC Systens” published by the Anerican Society of
Heating, Refrigeration and Air Conditioning Engineers.

1.7 DOCUMENTATI ON

The Construction Contractor shall provide to each menber of the Systens
Conmi ssi oning Team six (6) copies of the following itens as soon as they
becone avail abl e:

1.7.1 Certified and approved start-up and testing reports for all subsystem
equi prent that conprise the System Conmi ssioning docunentation shall include
control schematics of the total systemand all subsystens.

1.7.2 Records of required inspections for code conmpliance, and docunent at ai on
of approved pernits and licenses to operate conponents of the System

1.7.3 COperating data which shall include all necessary instructions to the
Owner *s operating staff in order to operate the systemto specified
performance standards.

1.7.4 Maintenance data which shall include all necessary information required
to maintain all equipment in continuous operation, such as the testing,
bal anci ng and adjusting report and the as-built draw ngs.

NOTE: The required docunentation for a particular project will be detailed
in this section of the specifications.

1.8 SUBM TTALS

The Contractor shall submit to the Contracting O ficer for approval the
following items prior to starting the comm ssioning process:
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NOTE: Submittals nmust be limted to those necessary for adequate quality
control. The inportance of an itemin the project should be one of the
primary factors in determining if a subnittal for the item should be
required.

1.8.1 Contractor Commi ssioning Representatives. A list of Contractor
representatives on the Comi ssioning Team and their qualifications shall be
submtted at least [ weeks] (rmonths] prior to the start of pre-

conmi ssi oni ng checks. Any proposed revision to this |ist nmust be submitted
prior to the start of the inpacted work.

1.8.2 Commi ssioning Plan

NOTE: Designer will identify all conmponents of the plan for conducting and
conpl eting systens conmm ssi oni ng. See Appendi x A for gui dance in devel opi ng
t he systens conmi ssioning plan

1.8.3 Training Plan

NOTE: Designer will identify all elenments of the plan to train personne
fromthe Using Agency in the operation and nai ntenance of the System See A
for guidance in devel oping the training plan.

1.8.4 Testing Equipnent

NOTE: Designer will identify and specify all testing equi prent, apparatus,
related tools, etc., the systens to be tested with such equi pnment, the
reason the equi pment is required, the source for obtaining the equi pment,
and the price and delivery date of each conponent or elenent. The contractor
will be required to provide all such itens.

1.8.5 Test Procedures. Detail ed procedures for precomm ssioning checks and
functional performance tests shall be submitted at least [ weeks]
(months] prior to the start of preconm ssioning checks.

1.8.6 Test Schedul es. Schedul e for precom ssioning checks and functiona
performance tests shall be submitted at least __ [ weeks] [rmonths] prior to
the start of precomm ssioning checks.

1.8.7 Test Reports. Conpleted preconm ssioning checklists and functiona
performance test checklists shall be organized by system and by subsystem and
submitted together. The results of failed tests shall be included along with a
description of the corrective action taken.

1.9 CONTRACTOR RESPONSI BI LI TI ES

B-9



ER 1110- 345-723
31 Jul 95

1.9.1 The Contractor shall deliver a comm ssioned installation to the
Government that neets all performance requirenents in accordance with the
contract docunents.

1.9.2 The Contractor shall provide all necessary access facilities to those
working on the installation of all systens so that the Comm ssioning
requi rements can be fulfilled conpletely.

1.9.3 The Contractor shall consult with subcontractors to ensure that
sufficient time is allowed and fully identified on the Master Schedule for the
proper comm ssioning of all systens.

1.9.4 The Contractor shall plan, organize and inpl enent the comm ssioning
process as identified in the Contract Specifications.

1.9.5 The Contractor shall arrange consultation with the Contracting Oficer
to provide clarification of the design described in the specifications, if the
subcontractor deens such a neeting necessary.

1.9.6 The Contaractor shall assign a Comm ssioning Team conprised of
qual i fied sub-trade specialists who are coordi nated by a conpetent,
experi enced supervisory person.

1.9.7 The Contractor shall supply conmplete instruction and information
relating to the operation and mai ntenance of all equiprment and systens.

1.9.8 The Contractor shall deliver a systemthat perfornms within the ability
of the equi pnent and design specified in the contract.
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NOTE: Design engineer will |ist applicable specification sections that
identify other responsibilities, including various trades involved in the
wor k, during the systems conm ssioning process. The Oamner or Using Agency
will (a) provide an operations and mai ntenance staff that possesses
sufficient skills, education and aptitude to be able to operate and maintain
the installation followi ng an appropriate period of instruction, (b) assign
sel ected staff to observe the installation and conm ssioning prior to fina
denonstrati on and turnover, in order to become fully famliar with the
installation and the design intent of the system Cc) ensure that the Design
Aut hority*s contract includes such services that are defined herein as the
Desi gn Authority*s responsibility, (d) arrange the schedul e of occupancy
such that the commi ssioning process can be carried out w thout undue
interference. The Design Agent or Authority will (a) ensure that the

conmi ssioning process is fully identified and specified in contract
docunents, (b) include in the contract docunents a conplete descripion of
the systens operation and perfornmance and requirenments for conmi ssioning the
system Cc) specify equi prent and appurtenances to neet the design criteria,
(d) verify and certify the performance of systens on conpletion of the
testing, balancing and adjusting process, (e) specify in contract docunments
check lists for performance testing and verification, (f) assign a qualified
person to work with the Contractor and Omer on the entire comm ssioning
process, and Cg) issue a definitive deficiency list at the time of system
activation and on conpletion of the systens performance verification
procedure.

PART 2  PRODUCTS
2.1 TESTI NG AND | NSTRUVENTATI ON

2.1.1 The Contractor shall provide the follow ng testing and instrunmentation
equi prent to be used in the comm ssioning process:

NOTE: Designer will list applicable equipment to be used for testing and
instrumentation during the systenms comm ssioning process, with specia
enphasi s placed on | oad sinmulation

2.1.2 The Contractor shall provide all utilities necessary to carry out
testing and instrunmentation as part of comm ssioning process, including such
expendi ble items as water, fuels, chemicals and other materials. The
Contractor shall also provide any equi prent or device required for access such
as platforns, scaffolds, |adders.

PART 3  EXECUTI ON

3.1 GENERAL
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The Contractor shall coordinate with the Conmi ssioning Teamin the
construction phase of the project to assure conpliance with all systens
conmi ssi oni ng requi renments.

3.2 PROCEDURES

3.2.1 The Contractor shall schedule a pre-construction conference neeting to
establish requirenents for systenms comm ssioning throughout the construction
phase.

3.2.2 The Contractor shall submt to the Contracting Oficer 30 days after
contract award the conpl ete conm ssioning plan which shall include:

3.2.2.1 Responsibilities of each trade affected by the comm ssi oni ng process.

3.2.2.2 Requirements for docunentation as listed [in this Section] [and] [in
Section(s) ] of the Contract Specifications.

3.2.2.3 Requirenments for docunentation of commi ssioning tests and inspections
requi red by code authorities and governi ng agencies.

3.2.2.4 Requirenments for the comm ssioning programduring specific
operational seasons with partial and full |oads as specified [in this Section]
[and] [in Section(s) ] of the Contract Specifications.

3.2.2.5 Requirenments and format for a training programfor operations and
mai nt enance personnel

3.3 | NSPECTI ON AND TESTI NG

The Contractor shall designate Comm ssioni ong Team nenbers to participate in

t he pre-conm ssioning inspection and the functional performance testing
specified herein. In addition, the Government shall be represented by an
official of the Contracting officer. Each checklist itemshall be conpleted by
t he Conmi ssioning Team Acceptance by each Conm ssioning Team menber of each
pre-conm ssi oni ng checklist itemshall be indicated by signature and date

unl ess participation by that individual is not required. Acceptance by each
Conmi ssi oni ng Team nmenber of each functional performance test checklist shal
be indicated by signature and date.

3.3.1 TESTS
The pre-comm ssi oni ng checks, inspections, startup and perfornmance testing
shal | be acconplished in detail as specificied in other parts of these

speci fications, or as recommended by the manufacturer, or as required by a
referenced code or standard.
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NOTE: Where checking, testing, and inspection methods are not specified in
ot her Sections, nmethods shall be established and provided in this Section
which will provide the information required. Testing and verification
requirenments in related Sections are i ndependent of the requirements of this
Section, and shall not be used to satisfy any of the requirements specified
in this Section.

Al testing and verification required in this Section shall be perforned
during the Comm ssioning phase. The Contractor shall provide all materials,
services, and | abor required to performthe pre-comi ssioning checks and
functional performance tests.

3.3.1.1 Pre-Comm ssi oni ng Checks

Pre—eonmi ssi oni ng checks shall be performed for the itens indicated on the
checklists in Section(s) . Any

defici enci es di scovered during these checks shall be corrected and retested in
accordance with the applicable contract requirenents.

3.3.1.2 Functional Performance Tests

Functional performance tests shall be perforned for the itens indicated on the
checklists in Section(s) . Functiona
performance tests shall begin only after all pre-comi ssioning checks have
been successfully conpleted. Tests shall prove that all nodes and sequences of
operation are correct, and shall verify all other rel evant contract
requirements. By verify it is nmeant that contract requirenents are satisfied
by testing results. Testing shall begin with equi prent or conponents and shal
progress through subsystems to conplete systenms. Upon failure of a functiona
performance test checklist item the Contractor shall correct all deficiencies
in accordance with the applicable contract requirenents. Testing of the
checklist shall then be repeated until it has been conpleted without errors.

END OF SPECIFICATION
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