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STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801

SECTION 01 91 00
GENERAL COVM SSI ONI NG REQUI REMENTS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS shall formthe
basi s of the construction phase conmi ssioning process and procedures.
The Conmi ssi oni ng Agent shall add, nodify, and refine the comm ssioning
procedures, as approved by the Department of Veterans Affairs (VA), to
suit field conditions and actual manufacturer's equi pnent, incorporate
test data and procedure results, and provide detail ed scheduling for
all comi ssioning tasks.

B. Various sections of the project specifications require equi pnent
startup, testing, and adjusting services. Requirenments for startup,
testing, and adjusting services specified in the Division 7, Division
21, Division 22, Division 23, Division 26, D vision 27, Division 28,
and Division 31 series sections of these specifications are intended to
be provided in coordination with the conm ssioning services and are not
i ntended to duplicate services. The Contractor shall coordinate the
work required by individual specification sections with the
conmi ssi oni ng services requirenents specified herein

C. Wiere individual testing, adjusting, or related services are required
in the project specifications and not specifically required by this
conmi ssi oni ng requi renents specification, the specified services shal
be provided and copi es of docunentation, as required by those
specifications shall be submitted to the VA and the Conmi ssi oni ng Agent
to be indexed for future reference.

D. Were training or educational services for VA are required and
specified in other sections of the specifications, including but not
l[imted to Division 7, Division 8, Division 21, Division 22, Division
23, Division 26, Division 27, Division 28, and Division 31 series
sections of the specification, these services are intended to be
provided in addition to the training and educati onal services specified
her ei n.

E. Conmissioning is a systematic process of verifying that the building
systenms performinteractively according to the construction docunents
and the VA s operational needs. The conmi ssioning process shal
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enconpass and coordi nate the system docunentation, equipnent startup,
control systemcalibration, testing and bal anci ng, performance testing
and training. Conm ssioning during the construction, and post-occupancy
phases is intended to achieve the follow ng specific objectives
according to the contract docunents:

1. Verify that the applicable equi pnment and systens are installed in
accordance with the contract docunents and according to the
manuf acturer's recomendati ons.

2. Verify and document proper integrated performance of equi prent and
syst ens.

Verify that Operations & Maintenance docunentation is conplete.
Verify that all components requiring servicing can be accessed,
serviced and renmoved without disturbing nearby conponents including
ducts, piping, cabling or wring.

5. Verify that the VA s operating personnel are adequately trained to
enable themto operate, nonitor, adjust, nmaintain, and repair
buil di ng systens in an effective and energy-efficient manner.

6. Docunent the successful achi evenent of the comm ssioning objectives
listed above.

F. The commi ssioni ng process does not take away fromor reduce the
responsibility of the Contractor to provide a finished and fully
functioni ng product.

G The Conmi ssioning Agent, both the firm and individual designated as the
Conmi ssi oni ng Agent, shall be certified by at |east one of the
following entities: the National Environnmental Bal ancing Bureau
(NEBB), the Associated Air Bal ance Council Comm ssioning G oup (AABC)
and the Building Comi ssioning Association (BCA). Certification(s)
shall be valid and active. Proof of certification(s) shall be
submitted to the Contracting Officer and the COR three (3) cal endar
days after the Notice to Proceed.

1.2 CONTRACTUAL RELATI ONSHI PS

A. For this construction project, the Departnent of Veterans Affairs
contracts with a Contractor to provide construction services. The
contracts are administered by the VA Contracting Oficer and the COR as
t he designated representative of the Contracting Officer. On this
project, the authority to nodify the contract in any way is strictly
limted to the authority of the Contracting O ficer and the COR
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In this structure, only two contract parties are recogni zed and

conmuni cati ons on contractual issues are strictly linmted to VA COR and

the Contractor. It is the practice of the VA to require that

conmuni cati ons between other parties to the contracts (Subcontractors

and Vendors) be conducted through the COR and Contractor. It is also

the practice of the VA that conmuni cati ons between other parties of the
proj ect (Conmi ssioning Agent and Architect/Engi neer) be conducted

t hrough the COR

VWol e Buil ding Commi ssioning is a process that relies upon frequent and

di rect communi cations, as well as collaboration between all parties to

the construction process. By its nature, a high | evel of comunication

and cooperation between the Conmmi ssioning Agent and all other parties

(Architects, Engineers, Subcontractors, Vendors, third party testing

agencies, etc) is essential to the success of the Comm ssioning

effort.

Wth these fundanental practices in mnd, the conm ssioning process

descri bed herein has been devel oped to recognize that, in the execution

of the Conmi ssioning Process, the Conmi ssioning Agent nust devel op

ef fective nmethods to conmuni cate with every nmenber of the construction

teaminvolved in delivering conm ssioned systens while sinultaneously

respecting the exclusive contract authority of the Contracting Oficer
and COR Thus, the procedures outlined in this specification nmust be
executed within the following linitations:

1. No conmuni cations (verbal or witten) fromthe Conm ssioning Agent
shall be deenmed to constitute direction that nodifies the ternms of
any contract between the Department of Veterans Affairs and the
Contractor.

2. Commi ssioning Issues identified by the Comm ssioning Agent will be
delivered to the COR and copied to the designated Comm ssi oni ng
Representatives for the Contractor and subcontractors on the
Conmi ssioning Team for infornation only in order to expedite the
conmuni cati on process. These issues must be understood as the
pr of essi onal opinion of the Comm ssioning Agent and as suggesti ons
for resol ution.

3. In the event that any Comm ssioning |ssues and suggested resol utions
are deened by the COR to require either an official interpretation

of the construction docunments or require a nodification of the
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contract docunents, the Contracting Oficer or CORw Il issue an
official directive to this effect.

4. Al parties to the Conmi ssioning Process shall be individually
responsi ble for alerting the COR of any issues that they deemto
constitute a potential contract change prior to acting on these
i ssues.

5. Authority for resolution or nodification of design and construction
i ssues rests solely with the Contracting Oficer or COR, with
appropriate technical guidance fromthe Architect/Engi neer and/or
Conmi ssi oni ng Agent.

1.3 RELATED WORK

Section 01 00 00 GENERAL REQUI REMENTS.

Section 21 08 00 COWM SSI ONI NG OF FI RE PROTECTI ON SYSTEMS.
Section 22 08 00 COWM SSI ONI NG OF PLUMBI NG SYSTEMS.

Section 23 08 00 COW SSI ONI NG OF HVAC SYSTEMS.

Section 26 08 00 COVM SSI ONl NG OF ELECTRI CAL SYSTEMS.

Section 27 08 00 COVM SSI ONI NG OF COVMUNI CATI ONS SYSTEMS.
Section 28 08 00 COVM SSI ONI NG OF ELECTRONI C SAFETY AND SECURI TY
SYSTEMS.

1.4 SUMVARY

@ m Mmoo O m P

A. This Section includes general requirenents that apply to inplenmentation
of comm ssioning without regard to systenms, subsystens, and equi pnent
bei ng commi ssi oned.

B. The commi ssioning activities have been devel oped to support the VA
requi renents to neet guidelines for Federal Leadership in
Envi ronnental , Energy, and Econom c Performance.

C. The conmi ssioning activities have been devel oped to support the United
States Green Building Council (USGBC) LEED ™rating programand to
support delivery of project performance in accordance with the VA
requi renents devel oped for the project.

D. The commi ssioning activities have been devel oped to support the G een
Buildings Initiative Geen 3 obes rating programand to support
delivery of project performance in accordance with the VA requirenents
devel oped for the project.

1.5 DEFI NI TI ONS

A. Architect: Includes Architect identified in the Contract for

Construction between the Departnment of Veterans Affairs and Contractor,
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pl us consul tant/desi gn professionals responsible for design of fire
suppressi on, plunmbing, HVAC, controls for HVAC systens, electrical,
conmuni cations, electronic safety and security, as well as other
rel ated systens.
CxA: Conmi ssi oni ng Agent.
Conmi ssi oning Plan: a docunent that is an overall plan that outlines

t he conmi ssi oni ng process, conm ssioning teamresponsibilities,
schedul e for commi ssioning activities, and conm ssioning docunents.

Conmi ssioning Issue: a condition in the installation or function of a

conponent, piece of equipnent or systemthat affects the system
operations, naintenance, and/or repair.
Conmi ssi oni ng Cbservation: a condition in the installation or function

of a conponent, piece of equipnent or systemthat may not be in
conpliance with the Contract Docunents, or nmay not be in conpliance
with the manufacturer’s installation instruction, or may not be in
conpliance with generally accepted industry standards.

Systens Functional Performance Test: a test, or tests, of the dynanic

function and operation of equiprment and systens using manual (direct
observation) or nonitoring methods. Systens Functional Performance
Testing is the dynamc testing of systens (rather than just conponents)
under full operation (e.g., the chiller punp is tested interactively
with the chiller functions to see if the punp ranmps up and down to
maintain the differential pressure setpoint). Systens are tested under
various nodes, such as during | ow cooling or heating | oads, high |oads,
conponent failures, unoccupied, varying outside air tenperatures, fire
alarm power failure, etc. The systens are run through all the contro
system s sequences of operation and conponents are verified to be
respondi ng as the sequences state. Traditional air or water test and
bal ancing (TAB) is not Systens Functional Performance Testing, in the
conmi ssi oni ng sense of the word. TAB's primary work is setting up the
system fl ows and pressures as specified, while System Functiona
Performance Testing is verifying that the system has al ready been set
up properly and is functioning in accordance with the Construction
Docurents. The Commi ssioni ng Agent devel ops the Systems Functiona
Performance Test Procedures in a sequential witten form coordinates,
Wi t nesses, and docunents the actual testing. Systens Functiona

Performance Testing is perfornmed by the Contractor. Systens Functiona
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Performance Tests are perforned after startups, control systens are
conpl ete and operational, TAB functions and Pre-Functional Checklists
are conpl ete.
G System A systemis defined as the entire set of components,
equi pnment, and subsystens which nmust be coordi nated to work together
during normal operation to produce results for which the systemis
desi gned. For exanple, air conditioning supply air is only one
conponent of an entire system which provides confort conditions for a
buil ding. Qther related conponents are return air, exhaust air, steam
supply, chilled water supply, refrigerant supply, hot water supply,
controls and electrical service, etc. Another exanple of a system which
i nvol ves several conponents of different disciplines is a boiler
installation. Efficient and acceptabl e boil er operation depends upon
t he coordination and proper operation of the fuel supply, combustion
air, controls, steam feedwater supply, condensate return and other
rel ated conponents.

H Pre-Functional Checklist: a list of itenms provided by the Comm ssioning

Agent to the Contractor that require inspection and el enentary
conponent tests conducted to verify proper installation of equipnent.
Pre-Functional Checklists are primarily static inspections and
procedures to prepare the equi pnent or systemfor initial operation
(e.g., belt tension, oil levels OK |abels affixed, gages in place,
sensors calibrated, etc.). However, sonme Pre-Functional Checkli st
items entail sinple testing of the function of a conponent, a piece of
equi pnment or system (such as neasuring the voltage inbal ance on a
t hr ee- phase punp notor of a chiller systemj. The term “Pre-Functional”
refers to before Systens Functional Perfornmance Testing. Pre-
Functional Checklists augnment and are conbined with the manufacturer’s
startup checklist and the Contractor’s Quality Control checklists.

|. Seasonal Functional Perfornmance Testing: a test or tests that are

deferred until the systemw || experience conditions closer to their
desi gn conditions.

J. VA I ncludes the Contracting Officer, COR or other authorized
representative of the Departnent of Veterans Affairs.

K. TAB: Testing, Adjusting, and Bal ancing.
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1.6 SYSTEMS TO BE COWM SSI ONED
A. Commi ssioning of a systemor systens specified for this project is part
of the construction process. Docunentation and testing of these

systens, as well as training of the VA's Qperation and Mi ntenance

personnel, is required in cooperation with the VA and the Conmi ssi oni ng
Agent .
B. The followi ng systens will be conm ssioned as part of this project:

1. Itenms from Architectural draw ng Equi pnent pl ans:
a. Iltem17 - Refrigerator
b. Item31 - Electric Cooktop.
c. ltem 32 - Freezer
d. Item61 - Wall Oven including tenperature calibration.
b. Item 62 - D shwasher.
2. Automati c Door Operators (Division 8)
3.Ceiling Mounted Patient Lifts (Division 11)
4. Fire Suppression (Division 21)
a. Fire Protection System-Wt-pipe fire suppression
5. Plunmbing (Division 22)
a. Medical Gas Systens - Medical Gas Alarm Station
b. Plunbing Fixtures - Flush valves and netering faucets.
c. Water heaters and recirc punps.
d. thernostatic mxing val ves.
e. kitchen and other floor l|ocation ice machines, dishwashing
equi prent, kitchen equi prent, sink wastes and indirect wastes.
4. HVAC (Division 23)
a. Air Handling Systens, heat recovery ventilators, makeup air
units, condensing units, humdifiers, glycol heat exchanger and
punps, air filters, and terminal units.
b. Heating Hot Water Systens - controls, instrunentation and gages,
i sol ation val ves, nixing val ves.
c. Chilled Water Systens - controls, instrumentation and safeties,
i sol ati on val ves, bl ending val ves.
d. Exhaust Fans
e. Direct Digital Control System (BACnet or simlar Local Area
Net wor k (LAN), Operator Work Station hardware and software
nodi fications and updates, building controller hardware and
software, terminal unit controller hardware and software, al
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sequences of operation, pressure alarms, system accuracy and

response tine).

f. Steam and condensate return piping, instrunentation and gages,

i sol ati on val ves, pressure reducing valves, safety relief valves,

vent piping, steamtraps.

g. Kitchen hood systens with fire suppression, controls, exhaust

fans, exhaust duct systens and nmake up air systens.

h. Geothernal heat punp units, controls, main systeml oop punps,

filters, UV germcidal units.

i. glycol fill |oops.

El ectrical (Division 26)

a. Normal Power Distribution Systenms (G ounding tests, coordination
study review, najor circuit breaker settings, nmeters and gages,
and control s).

b. Life Safety Power Distribution Systens (Automatic transfer on
| oss of normal power, grounding tests, coordination study review,
maj or circuit breaker settings, meters and gages, and controls).

c. Critical Power Distribution Systens (Automatic transfer on | oss
of normal power, grounding tests, coordination study review,
major circuit breaker settings, nmeters and gages, and controls).

d. Lighting Controls (Control system hardware and software, scene
settings, zone settings, occupancy sensor interface, and
unoccupi ed cycle control).

e. Room control and entertai nment systens, speakers, control rack
nount equi pnent, lighting controls, ipad controls, patient
Wi rel ess network access points and router, TV's and system
i nputs, control pad stations.

Communi cations (Division 27)

Facility Tel ecomruni cations and Data Distribution Systens.

b. Nurse Call / Code Blue Systens - notification signals.

c. Public Address and Mass Notification Systens - speaker vol une,
and background noise — i.e. hiss or simlar interference.

e. Heal thcare intercomunication systens.

El ectronic Safety and Security (Division 28)

a. Fire Detection and Alarm - addressable units — i.e. pul
stations, flow detectors, heat detectors, etc., controls and
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al arm functions, horns/bells/door rel eases and ot her out put
devi ces.
b. Door control and wander guard systemw th tag printers,

conput ers, door nonitors, expansion of existing systemns.

1.7 COW SSI ONI NG TEAM

A. Menbers Appointed by Contractor:

1. Contractor: The designated person, conpany, or entity that plans,
schedul es and coordi nates the conmi ssioning activities for the
construction team The contractor shall retain a qualified
Conmi ssi oni ng agent for the project.

2. Contractor’s Comm ssioning Representative(s): |Individual(s), each
havi ng authority to act on behalf of the entity he or she
represents, explicitly organized to inplenment the conm ssioning
process through coordinated actions. The conm ssioning team shal
consi st of, but not be I[imted to, representatives of Contractor,
i ncludi ng Project Superintendent and subcontractors, installers,
suppliers, and specialists deened appropriate by the Departnent of
Veterans Affairs (VA) and Conmi ssioning Agent.

1.8 CONTRACTOR S COWM SSI ONI NG RESPONSI BI LI TI ES

A. Appoint an individual, conmpany or firmto act as the Conmi ssioning
Agent .

B. Assign operation and mmi nt enance personnel and schedule themto
participate in comissioning teamactivities including, but not limted
to, the follow ng:

1. Coordination neetings.

2. Training in operation and mai ntenance of systens, subsystens, and
equi prrent .

3. Testing neetings.

4. Wtness and assist in Systens Functional Performance Testing.

5. Denonstration of operation of systens, subsystens, and equi prent.

C. Provide the Construction Docurments, prepared by Architect and approved
by VA, to the Comm ssioning Agent and for use in nanaging the
conmi ssi oni ng process, devel opi ng the comm ssioning plan, systens
manual s, and revi ewi ng the operation and nai ntenance traini ng pl an.

D. The Contractor shall assign a Conm ssi oni ng Manager to nanage
conmi ssioning activities of the Contractor, and subcontractors.
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E. The Contractor shall ensure that the comm ssioning responsibilities
outlined in these specifications are included in all subcontracts and

t hat subcontractors conply with the requirenents of these

speci fications.

F. The Contractor shall ensure that each installing subcontractor shal
assign representatives with expertise and authority to act on behal f of

t he subcontractor and schedule themto participate in and perform

conmi ssioning teamactivities including, but not linted to, the

fol | owi ng:

1. Participate in conmm ssioning coordination neetings.

2. Conduct operation and nai ntenance trai ning sessions in accordance
wi th approved training plans.

3. Verify that Work is conplete and systens are operational according
to the Contract Documents, including calibration of instrunentation
and control s.

4. Eval uate conmi ssioning issues and conmm ssi oni hg observati ons
identified in the Comi ssioning |Issues Log, field reports, test
reports or other conm ssioning docunments. In collaboration with
entity responsi ble for system and equi prent installation, reconrend
corrective action
Revi ew and conment on comm ssi oni ng docunent ati on.

Participate in neetings to coordi nate Systenms Functional Performance
Testi ng.

7. Provide schedul e for operation and mai ntenance data submittals,
equi pnment startup, and testing to Conm ssioning Agent for
i ncorporation into the comi ssioning plan

8. Provide information to the Commi ssioning Agent for devel opi ng
conmi ssi oni ng pl an

9. Participate in training sessions for VA's operation and nai nt enance
per sonnel

10. Provide technicians who are famliar with the construction and
operation of installed systens and who shall devel op specific test
procedures to conduct Systens Functional Perfornance Testing of
installed systens.

1.9 COW SSI ONl NG AGENT’ S RESPONSI BI LI TI ES

A. Organi ze and | ead the conmi ssioning team
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B. Prepare the comissioning plan. See Paragraph 1.11-A of this
specification Section for further information.

C. Review and comment on selected subnmittals fromthe Contractor for
general conformance with the Construction Docunents. Review and
conment on the ability to test and operate the system and/or equi prent,

i ncl udi ng providing gages, controls and other conponents required to
operate, maintain, and test the system Review and conment on
performance expectati ons of systens and equi prment and interfaces

bet ween systens relating to the Constructi on Docunents.

D. At the beginning of the construction phase, conduct an initia
construction phase coordi nation neeting for the purpose of review ng
the conmi ssioning activities and establishing tentative schedul es for
operation and mai nt enance submittals; operation and mai nt enance
trai ni ng sessions; TAB Wrk; Pre-Functional Checklists, Systens
Functional Performance Testing; and project conpletion.

E. Convene conmi ssioning team neetings for the purpose of coordination,
communi cation, and conflict resolution; discuss status of the
conmi ssi oni ng processes. Responsibilities include arranging for
facilities, preparing agenda and attendance lists, and notifying
partici pants. The Conm ssioning Agent shall prepare and distribute
m nutes to conmi ssioning team nmenbers and attendees within five
wor kdays of the conmi ssioning nmeeting.

F. Qbserve construction and report progress, observations and issues.
nserve systens and equi pnent installation for adequate accessibility
for maintenance and conponent repl acenent or repair, and for genera
conformance with the Construction Docunents.

G Prepare Project specific Pre-Functional Checklists and Systens
Functi onal Performance Test procedures.

H Coordi nate Systens Functional Perfornmance Testing schedule with the
Contractor.

I. Wtness sel ected systens startups.

J. Verify selected Pre-Functional Checklists conmpleted and submitted by
the Contractor.

K. Wtness and document Systens Functional Performance Testing.

L. Conpile test data, inspection reports, and certificates and incl ude
themin the systens manual and comm ssioning report.
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M Revi ew and comrent on operation and nai ntenance (O&\ docunentation and
systenms manual outline for conpliance with the Contract Docunents.
Operation and mai nt enance docunentation requirements are specified in
Par agraph 1.25, Section 01 00 00 GENERAL REQUI REMENTS.
N. Revi ew operation and nmi nt enance traini ng program devel oped by the
Contractor. Verify training plans provide qualified instructors to
conduct operation and nai ntenance training.

O Prepare conm ssioning Field Observati on Reports.

o

Prepare the Final Conm ssioning Report.
Return to the site at 10 nmonths into the 12 nonth warranty period and
reviewwith facility staff the current building operation and the
condition of outstanding issues related to the original and seasona
Systens Functional Perfornmance Testing. Also interview facility staff
and identify problenms or concerns they have operating the building as
originally intended. Make suggestions for inprovenents and for
recordi ng these changes in the O&M nmanual s. Identify areas that may
cone under warranty or under the original construction contract. Assist
facility staff in devel oping reports, docunents and requests for
services to renedy outstandi ng probl emns.
R Assenble the final conm ssioning docunentation, including the Fina
Conmi ssi oni ng Report and Addendumto the Final Comm ssioning Report.
1.10 COW SSI ONI NG DOCUMENTATI ON
A. Conmi ssioning Agent’'s Certification(s): Comm ssioning Agent shal
submit evidence of valid and current certification(s), as required in
Section 1.1(G, to the Contracting Oficer
B. Conmi ssioning Plan: A docunent, prepared by Comm ssioning Agent, that

outlines the schedule, allocation of resources, and docunentation

requi renents of the comm ssioning process, and shall include, but is

not limted, to the follow ng:

1. Plan for delivery and review of subnittals, systens manual s, and
ot her documents and reports. Identification of the relationship of
t hese docunents to other functions and a detailed description of
submittals that are required to support the conmi ssioning processes.
Submittal dates shall include the | atest date approved submittals
must be received w thout adversely affecting comm ssioning plan

2. Description of the organization, |ayout, and content of
conmi ssi oni ng docunentation (including systens manual) and a
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detail ed description of docunents to be provided along with
identification of responsible parties.
3. ldentification of systenms and equi pnent to be conm ssi oned.
Schedul e of Commi ssi oni ng Coordi nati on meeti ngs.
Identification of itens that nust be conpleted before the next
operation can proceed.
Description of responsibilities of comm ssioning team nenbers.
Descri ption of observations to be made.
Description of requirements for operation and mai nt enance training.

© ©® N o

Schedul e for conmi ssioning activities with dates coordinated with
overal |l construction schedul e.
10. Process and schedul e for docunenti ng changes on a continuous basis
to appear in Project Record Docunents.
11. Process and schedule for conpleting prestart and startup checklists
for systens, subsystens, and equi prment to be verified and tested.
12. Prelimnary Systens Functional Performance Test procedures.
C. Systenms Functional Performance Test Procedures: The Conmi ssi oning

Agent will devel op Systens Functional Performance Test Procedures for
each systemto be conm ssioned, including subsystens, or equi pnent and
interfaces or interlocks with other systens. Systens Functiona
Performance Test Procedures will include a separate entry, with space
for coments, for each itemto be tested. Prelimnary Systens
Functi onal Performance Test Procedures will be provided to the VA
Archi tect/Engi neer, and Contractor for review and coment. The Systens
Performance Test Procedure will include test procedures for each node
of operation and provi de space to indicate whether the node under test
responded as required. Each System Functional Performance Test
procedure, regardl ess of system subsystem or equipnent being tested,
shal | include, but not be limted to, the foll ow ng:
1. Nane and identification code of tested system
2. Test nunber.
3. Time and date of test.
4. Indication of whether the record is for a first test or retest
follow ng correction of a problemor issue.
5. Dated signatures of the person performng test and of the witness,
i f applicable.
6. Individuals present for test.
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7. Qbservations and |ssues.
8. Issue nunber, if any, generated as the result of test.

D. Pre-Functional Checklists: The Conm ssioning Agent will prepare Pre-

Functional Checklists. Pre-Functional Checklists shall be conpleted
and signed by the Contractor, verifying that systens, subsystens,

equi pnment, and associated controls are ready for testing. The
Conmi ssi oni ng Agent will spot check Pre-Functional Checklists to verify
accuracy and readiness for testing. |Inaccurate or inconplete Pre-
Functional Checklists shall be returned to the Contractor for
correction and resubm ssi on

E. Test and |Inspection Reports: The Conmi ssioning Agent will record test

data, observations, and nmeasurenments on Systens Functional Performance
Test Procedure. The report will also include reconmendation for system
acceptance or non-acceptance. Photographs, forms, and other neans
appropriate for the application shall be included with data.
Conmi ssi oning Agent WII conpile test and i nspection reports and test
and inspection certificates and include themin systens manual and
conmi ssi oni ng report.

F. Corrective Action Docunents: The Conmi ssioning Agent will docunent

corrective action taken for systens and equi pment that fail tests. The
docunentation will include any required nodifications to systens and
equi prent and/or revisions to test procedures, if any. The
Conmi ssi oning Agent will witness and docunent any retesting of systens
and/ or equi pnent requiring corrective action and docunent retest
results.

G Conmi ssioning |Issues Log: The Conmi ssioning Agent will prepare and

mai ntai n Conmi ssi oni ng | ssues Log that describes Comi ssioning |ssues
and Commi ssi oni ng Cbservations that are identified during the
Conmi ssi oni ng process. These observations and i ssues include, but are
not limted to, those that are at variance with the Contract Docunents.
The Conmi ssioning |Issues Log will identify and track issues as they are
encountered, the party responsible for resolution, progress toward
resol ution, and docunent how the issue was resol ved. The Master

Conmi ssioning Issues Log will also track the status of unresol ved

i ssues.

1. Creating an Commi ssioning |ssues Log Entry:
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a. ldentify the issue with unique numeric or al phanuneric identifier
by which the issue may be tracked.

b. Assign a descriptive title for the issue.

Identify date and time of the issue.
Identify test nunber of test being perforned at the tine of the
observation, if applicable, for cross reference.

e. ldentify system subsystem and equiprment to which the issue
applies.

f. Identify |l ocation of system subsystem and equi prent.

g. Include information that nay be hel pful in diagnosing or
eval uating the issue.

h. Note reconmended corrective action

i. ldentify conmm ssioning team nenber responsible for corrective
action.

j. ldentify expected date of correction

k. ldentify person that identified the issue.

2. Docunenting |Issue Resol ution
Log date correction is conpleted or the issue is resolved.

b. Describe corrective action or resolution taken. Include
description of diagnostic steps taken to determ ne root cause of
the issue, if any.

c. ldentify changes to the Contract Docunents that nay require
action.

d. State that correction was conpl eted and system subsystem and
equi pnment are ready for retest, if applicable.

e. ldentify person(s) who corrected or resolved the issue.

f. ldentify person(s) verifying the issue resolution

H. Final Conmissioning Report: The Conmissioning Agent will document

results of the comm ssioning process, including unresolved issues, and
performance of systens, subsystens, and equi pnent. The Comm ssi oni ng
Report will indicate whether systens, subsystens, and equi pnment have
been properly installed and are performng according to the Contract
Docurments. This report will be used by the Departnent of Veterans
Affairs when determ ning that systems will be accepted. This report
will be used to eval uate systens, subsystens, and equi pnent and wl |
serve as a future reference docunent during VA occupancy and operati on.
It shall describe conmponents and perfornmance that exceed requirenents
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of the Contract Docunents and those that do not neet requirenments of

the Contract Docunents. The conmm ssioning report will include, but is

not limted to, the follow ng:

1. Lists and expl anati ons of substitutions; conprom ses; variances with
the Contract Docunents; record of conditions; and, if appropriate,
recomendati ons for resolution. Design Narrative docunentation
mai nt ai ned by the Conmi ssi oni ng Agent.

2. Conmi ssioning pl an.

Pre- Functional Checklists conpleted by the Contractor, wth
annot ati on of the Conmi ssioning Agent review and spot check.

4. Systens Functional Performance Test Procedures, with annotation of
test results and test conpletion
Conmi ssi oni ng | ssues Log.

Listing of deferred and of f season test(s) not performed, including
the schedule for their conpletion

Addendum to Final Comm ssioning Report: The Conmi ssioning Agent will

prepare an Addendumto the Final Conm ssioning Report near the end of

the Warranty Period. The Addendumwi |l indicate whether systens,

subsystenms, and equi prent are conplete and continue to perform

according to the Contract Docunents. The Addendumto the Fina

Conmi ssi oni ng Report shall include, but is not limted to, the

fol | owi ng:

1. Docunentation of deferred and off season test(s) results.

2. Compl eted Systems Functional Perfornmance Test Procedures for off
season test(s).

3. Docunentation that unresol ved system perfornance i ssues have been
resol ved.

4. Updated Commi ssioning |Issues Log, including status of unresol ved
i ssues.

5. ldentification of potential Warranty Clains to be corrected by the

Contractor.
Systens Manual : The Comm ssioning Agent will gather required
i nformati on and conpile the Systems Manual. The Systenms Manual will

include, but is not limted to, the foll ow ng:

1. Design Narrative, including systemnarratives, schematics, single-
line diagrans, flow diagrans, equiprment schedul es, and changes nade
t hr oughout the Project.
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Ref erence to Final Comm ssioning Plan
Ref erence to Final Comm ssioning Report.
Approved Operation and Mai ntenance Data as subnitted by the
Contractor.
1.11 SUBM TTALS

A. Prelimnary Comm ssioning Plan Submittal: The Comni ssioning Agent has

prepared a Prelimnary Comi ssioning Plan based on the fina

Construction Docunents. The Prelimnary Comni ssioning Plan is included

as an Appendix to this specification section. The Prelimnary

Conmi ssioning Plan is provided for information only. 1t contains

prelimnary information about the foll owi ng comri ssioning activities:

1. The Commi ssioning Team A |list of conm ssioning team nenbers by
or gani zati on.

2. Systems to be conmissioned. A detailed |ist of systenms to be
conmi ssioned for the project. This list also provides prelimnary
i nformati on on systens/equi pment submittals to be reviewed by the
Conmi ssioning Agent; prelimnary information on Pre-Functiona
Checklists that are to be conpleted; prelimnary infornmation on
Systens Performance Testing, including information on testing sanple
size (where authorized by the VA).

3. Commi ssioning Team Rol es and Responsibilities: Prelimnary roles and
responsi bilities for each Conm ssioning Team nenber.

4. Comm ssioning Docurments: A prelimnary list of conmm ssioning-related
documents, include identification of the parties responsible for
preparation, review, approval, and action on each docunent.

5. Commi ssioning Activities Schedule: ldentification of Conm ssioning
Activities, including Systens Functional Testing, the expected
duration and predecessors for the activity.

6. Pre-Functional Checklists: Prelininary Pre-Functional Checklists
for equi pnent, conponents, subsystens, and systens to be
conmi ssi oned. These Prelimnary Pre-Functional Checklists provide
gui dance on the level of detailed information the Contractor shal
i ncl ude on the final subm ssion

7. Systens Functional Perfornance Test Procedures: Prelimnary step-
by-step System Functi onal Performance Test Procedures to be used
during Systens Functional Performance Testing. These Prelimnary
Systens Functional Perfornance procedures provide information on the
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| evel of testing rigor, and the | evel of Contractor support required
during performance of system s testing.

B. Final Conmissioning Plan Submittal: Based on the Final Construction

Docurents and the Contractor’s project team the Conmm ssioning Agent
will prepare the Final Conm ssioning Plan as described in this section.
The Conmi ssioning Agent will submt three hard copies and three sets of
electronic files of Final Commissioning Plan. The Contractor shall
revi ew the Conmi ssioning Plan and provide any comments to the VA The
Conmi ssi oni ng Agent will incorporate review conments into the Final
Conmi ssioning Plan as directed by the VA

C. Systens Functional Perfornance Test Procedure: The Comm ssioni ng Agent

will submit prelimnary Systens Functional Perfornmance Test Procedures
to the Contractor, and the VA for review and comment. The Contractor
shall return review conments to the VA and the Comm ssioni ng Agent.
The VA will also return review comrents to the Conmi ssioning Agent. The
Conmi ssi oning Agent will incorporate review coments into the Final
Systens Functional Test Procedures to be used in Systens Functional
Per f or mance Testi ng.

D. Pre-Functional Checklists: The Comm ssioning Agent will submit Pre-

Functional Checklists to be conpleted by the Contractor.
E. Test and Inspection Reports: The Conmi ssioning Agent will subnmt test

and i nspection reports to the VA with copies to the Contractor and the
Ar chi t ect/ Engi neer.
F. Corrective Action Docurments: The Conmi ssioning Agent will submt

corrective action docunents to the VA CORwith copies to the Contractor
and Architect.

G Prelimnary Conm ssioning Report Subnmittal: The Conmi ssioning Agent
will submt three electronic copies of the prelininary comm ssioning
report. One electronic copy, with review coments, will be returned to

t he Conmi ssioning Agent for preparation of the final submttal.
H Final Conm ssioning Report Submittal: The Comm ssioning Agent wll

submt four sets of electronically formatted i nformation of the final
commi ssioning report to the VA The final submittal will incorporate
comments as directed by the VA
|. Data for Comm ssioning:
1. The Comm ssioning Agent will request in witing fromthe Contractor
specific informati on needed about each piece of comm ssioned
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equi pment or systemto fulfill requirenents of the Comm ssioning
Pl an.

2. The Conmi ssioni ng Agent may request further docunentation as is
necessary for the comni ssioning process or to support other VA data
collection requirenments, including Construction Operations Building
I nformati on Exchange (COBIE), Building Information Mddeling (BIM,
etc.

1.12 COWM SSI ONI NG PROCESS

A. The Conmi ssioning Agent will be responsible for the overall managenent
of the conmissioning process as well as coordinating scheduling of
conmi ssioning tasks with the VA and the Contractor. As directed by the
VA, the Contractor shall incorporate Comm ssioning tasks, including,
but not Iimted to, Systems Functional Performance Testing (including
predecessors) with the Master Construction Schedul e.

B. Wthin 30 days of contract award, the Contractor shall designate a
speci fic individual as the Conm ssioning Manager (CM to manage and
| ead the conmissioning effort on behalf of the Contractor. The
Conmi ssi oni ng Manager shall be the single point of contact and
comuni cations for all conmmissioning related services by the
Contractor.

C. Wthin 60 days of contract award, the Contractor shall ensure that each
subcontractor designates specific individuals as Comm ssioni ng
Representatives (CR) to be responsible for comm ssioning related tasks.
The Contractor shall ensure the designated Conmi ssioning
Representatives participate in the conmm ssioning process as team
menbers providi ng com ssioning testing services, equi pnent operation,
adjustrents, and corrections if necessary. The Contractor shall ensure
that all Conm ssioning Representatives shall have sufficient authority
to direct their respective staff to provide the services required, and
to speak on behal f of their organizations in all conm ssioning rel ated
contractual matters.

1.12 QUALI TY ASSURANCE

A. Instructor Qualifications: Factory authorized service representatives

shal | be experienced in training, operation, and mmai ntenance procedures
for installed systens, subsystens, and equi prent.
B. Test Equi pnent Calibration: The Contractor shall conply with test

equi prent manufacturer's calibration procedures and intervals.
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Recal i brate test instrunents i mediately whenever instrunments have been
repaired foll owi ng damage or dropping. Affix calibration tags to test
instruments. Instrunents shall have been calibrated within six nonths

prior to use.

1.14 COORDI NATI ON

A

Managenment: The Commi ssioning Agent will coordinate the comm ssioning
activities with the VA and Contractor. The Conm ssioning Agent will
subm t conmi ssioni ng docunents and i nfornmation to the VA A
conmi ssi oni ng team nenbers shall work together to fulfill their
contracted responsibilities and nmeet the objectives of the contract
docunents.

Scheduling: The Contractor will work with the Conm ssioning Agent and
the VA to incorporate the conmm ssioning activities into the
construction schedule. The Conmi ssioning Agent will provide sufficient
i nformation on commi ssioning activities to allow the Contractor and the
VA to schedul e commi ssioning activities. Al parties shall address
schedul i ng i ssues and nake necessary notifications in a tinmely manner
in order to expedite the project and the comm ssioning process. The
Contractor shall update the Master Construction as directed by the VA
Initial Schedul e of Commi ssioning Events: The Conmi ssioning Agent wll

provide the initial schedule of primary comm ssioning events in the
Conmi ssioning Plan and at the comm ssioning coordination neetings. The
Conmi ssioning Plan will provide a format for this schedule. As
construction progresses, nore detailed schedules will be devel oped by
the Contractor with information fromthe Conmi ssioni ng Agent.
Conmi ssi oni ng Coordi nati ng Meetings: The Comm ssioning Agent will

conduct periodi c Comm ssioning Coordination Meetings of the

conmi ssioning teamto review status of conm ssioning activities, to
di scuss scheduling conflicts, and to di scuss upconi ng commi ssi oni ng
process activities.

Pretesting Meetings: The Conm ssioning Agent will conduct pretest
neetings of the conm ssioning teamto review startup reports, Pre-
Functional Checklist results, Systens Functional Perfornance Testing
procedures, testing personnel and instrunmentation requirenents.
Systens Functional Perfornmance Testing Coordi nation: The Contractor

shall coordinate testing activities to accommodate required quality
assurance and control services with a m ninmum of delay and to avoid
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necessity of renoving and repl aci ng constructi on to accompdate testing
and inspecting. The Contractor shall coordinate the schedule times for
tests, inspections, obtaining sanples, and simlar activities.
PART 2 - PRODUCTS
2.1 TEST EQUI PMENT

A. The Contractor shall provide all standard and specialized testing
equi prent required to perform Systens Functional Performance Testi ng.
Test equi pmrent required for Systenms Functional Performance Testing will
be identified in the detailed System Functional Performance Test
Procedure prepared by the Conm ssioning Agent.

B. Data | oggi ng equi pnent and software required to test equi prment shall be
provided by the Contractor.

C. Al testing equi pnent shall be of sufficient quality and accuracy to
test and/or neasure system performance with the tol erances specified in
the Specifications. If not otherwi se noted, the followi ng m ninmm
requi renents apply: Tenperature sensors and digital thernonmeters shal
have a certified calibration within the past year to an accuracy of 0.5
°C (1.0 °F) and a resolution of + or - 0.1 °C (0.2 °F). Pressure sensors
shal | have an accuracy of + or - 2.0% of the val ue range bei ng neasured
(not full range of neter) and have been calibrated within the | ast
year. All equiprment shall be calibrated according to the manufacturer's
recommended i nterval s and when dropped or danaged. Calibration tags
shal |l be affixed or certificates readily avail abl e.

PART 3 - EXECUTI ON
3.1 STARTUP, I N TIAL CHECKQUT, AND PRE- FUNCTI ONAL CHECKLI STS

A. The follow ng procedures shall apply to all equipnment and systens to be
conmi ssi oned, according to Part 1, Systems to Be Conm ssioned.

1. Pre-Functional Checklists are inportant to ensure that the equi pnent
and systens are hooked up and operational. These ensure that Systens
Functional Performance Testing nay proceed w thout unnecessary
del ays. Each systemto be commi ssioned shall have a full Pre-
Functional Checklist conpleted by the Contractor prior to Systens
Functional Performance Testing. No sanpling strategies are used.

a. The Pre-Functional Checklist will identify the trades responsible
for conpleting the checklist. The Contractor shall ensure the
appropriate trades conplete the checklists.
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b. The Commi ssioning Agent will review conpleted Pre-Functiona
Checklists and field-verify the accuracy of the conpleted
checkl i st using sanpling techniques.

2. Startup and Initial Checkout Plan: The Contractor shall devel op
detailed startup plans for all equipnent. The prinary role of the
Contractor in this process is to ensure that there is witten
docunent ati on that each of the manufacturer recomended procedures
have been conpleted. Parties responsible for startup shall be
identified in the Startup Plan and in the checklist forns.

a. The Contractor shall develop the full startup plan by conbining
(or adding to) the checklists with the nanufacturer's detailed
startup and checkout procedures fromthe O&M nanual data and the
field checkout sheets normally used by the Contractor. The plan
shal I include checklists and procedures with specific boxes or
lines for recording and docunenting the checking and i nspections
of each procedure and a summary statenent with a signature bl ock
at the end of the plan.

b. The full startup plan shall at a m ni mum consi st of the follow ng
items:

1) The Pre-Functional Checklists.

2) The nanufacturer's standard witten startup procedures copied
fromthe installation nmanuals with check boxes by each
procedure and a signature bl ock added by hand at the end.

3) The manufacturer's normally used field checkout sheets.

a) The Conmm ssioning Agent will submt the full startup plan
to the VA and Contractor for review. Final approval will
be by the VA

b) The Contractor shall review and eval uate the procedures and
the format for docunenting them noting any procedures that
need to be revised or added.

3. Sensor and Actuator Calibration
a. All field installed tenperature, relative hunmdity, CGO, and

pressure sensors and gages, and all actuators (danpers and

val ves) on all equi prment shall be calibrated using the nethods

described in Division 21, Division 22, Division 23, Division 26,

Division 27, and Division 28 specifications.
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b. Al procedures used shall be fully docunmented on the Pre-
Functi onal Checklists or other suitable forns, clearly
referencing the procedures followed and witten docunentation of
initial, intermediate and final results.
4. Execution of Equiprment Startup

a. Four weeks prior to equi pnent startup, the Contractor shal
schedul e startup and checkout with the VA and Conmi ssi oni ng
Agent. The perfornmance of the startup and checkout shall be
directed and executed by the Contractor.

b. The Comm ssioning Agent will observe the startup procedures for
sel ected pieces of prinary equi pnent.

c. The Contractor shall execute startup and provide the VA and
Conmi ssi oni ng Agent with a signed and dated copy of the conpleted
startup checklists, and contractor tests.

d. Only individuals that have direct know edge and wi tnessed that a
line itemtask on the Startup Checklist was actually perforned
shall initial or check that itemoff. It is not acceptable for
Wi t nessing supervisors to fill out these fornms.

3.2 DEFI CI ENCI ES, NONCONFORMANCE, AND APPROVAL | N CHECKLI STS AND STARTUP

A. The Contractor shall clearly list any outstanding itens of the initial
startup and Pre-Functional Checklist procedures that were not conpleted
successfully, at the bottomof the procedures formor on an attached
sheet. The procedures form and any outstandi ng deficiencies shall be
provided to the VA and the Comm ssioning Agent within two days of
conpl eti on.

B. The Comm ssioning Agent will review the report and submit conments to
the VA. The Conmi ssioning Agent will work with the Contractor to
correct and verify deficiencies or unconpleted itens. The Comm ssi oni ng
Agent will involve the VA and others as necessary. The Contractor shal
correct all areas that are nonconpliant or inconplete in the checklists
inatinely manner, and shall notify the VA and Comm ssioni ng Agent as
soon as outstanding itens have been corrected. The Contractor shal
submit an updated startup report and a Statenment of Correction on the
ori gi nal nonconpliance report. Wen satisfactorily conpl eted, the
Conmi ssi oni ng Agent will recommend approval of the checklists and
startup of each systemto the VA
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C. The Contractor shall be responsible for resolution of deficiencies as
directed the VA
3.3 PHASED COWM SSI ONI NG
A. The project may require startup and initial checkout to be executed in
phases. This phasing shall be planned and scheduled in a coordination
nmeeting of the VA, Conmi ssioning Agent, and the Contractor. Results
will be added to the naster construction schedul e and the conmm ssi oni ng
schedul e.
3.4 TRENDI NG AND ALARNMS
A. Trending is a nethod of testing as a standal one nethod or to augnent
manual testing. The Contractor shall trend any and all points of the
systemor systens at intervals specified bel ow
B. Alarns are a nmeans to notify the system operator that abnornma

conditions are present in the system Alarns shall be structured into

three tiers — Critical, Priority, and Mi ntenance.

1. Critical alarnms are intended to be alarns that require the inmedi ate
attention of and action by the OQperator. These alarns shall be
di spl ayed on the Operator Wrkstation in a popup style w ndow t hat
is graphically linked to the associated unit's graphical display.

The popup style wi ndow shall be displayed on top of any active
wi ndow wi thin the screen, including non DDC system software.

2. Priority level alarns are to be printed to a printer which is
connected to the Operator’s Wrk Station |ocated within the
engineer’s office. Additionally Priority level alarns shall be able
to be nonitored and vi ewed t hrough an active al arm application.
Priority level alarms are alarns which shall require reaction from
t he operator or maintenance personnel within a normal work shift,
and not imedi ate acti on.

3. Maintenance alarns are intended to be mnor issues which would
requi re exam nati on by mai ntenance personnel within the follow ng
shift. These alarnms shall be generated in a schedul ed report
automatically by the DDC system at the start of each shift. The
gener ated mai ntenance report will be printed to a printer |ocated
within the engineer’s office.

C. The Contractor shall provide a wireless internet network in the
buil ding for use during controls progranm ng, checkout, and

conmi ssioning. This network will allow project team nmenbers to nore
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ef fectively program view, manipulate and test control devices while
being in the sane roomas the controlled device.
The Contractor shall provide graphical trending through the DDC control
system of systenms bei ng comm ssioned. Trending requirements are
i ndi cated bel ow and included with the Systenms Functional Performance
Test Procedures. Trending shall occur before, during and after Systens
Functional Performance Testing. The Contractor shall be responsible for
produci ng graphi cal representations of the trended DDC points that show
each system operating properly during steady state conditions as well
as during the System Functional Testing. These graphical reports shal
be subnmitted to the COR and Commi ssioni ng Agent for review and anal ysis
before, during dynami c operation, and after Systens Functiona
Per f ormance Testing. The Contractor shall provide, but not linmted to,
the following trend requirenents and trend subm ssions:
1. Pre-testing, Testing, and Post-testing — Trend reports of trend | ogs

and graphical trend plots are required as defined by the
Conmi ssi oni ng Agent. The trend | og points, sanpling rate, graphica
pl ot configuration, and duration will be dictated by the
Conmi ssi oni ng Agent. At any tine during the Conm ssioning Process

t he Conmi ssi oni ng Agent may recomend changes to aspects of trending
as deened necessary for proper system analysis. The Contractor shal

i mpl enent any changes as directed by the COR Any pre-test trend
anal ysi s conments generated by the Conmi ssioning Team shoul d be
addressed and resol ved by the Contractor, as directed by the COR
prior to the execution of Systens Functional Perfornmance Testing.

2. Dynanic plotting — The Contractor shall also provide dynamc

plotting during Systems Functional Performance testing at frequent
intervals for points deternined by the Systens Functiona
Perf ormance Test Procedure. The graphical plots will be formatted
and plotted at durations listed in the Systens Functiona
Per f or mance Test Procedure.

3. Graphical plotting - The graphical plots shall be provided with a

dual y-axis allowing 15 or nore trend points (series) plotted

si mul taneously on the graph with each series in distinct color. The
plots will further require title, axis namng, |egend etc. al

descri bed by the Systens Functional Performance Test Procedure. |f
this cannot be sufficiently acconplished directly in the Drect
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is the responsibility of the

Contractor to plot these trend logs in Mcrosoft Excel.

4. The following tables indicate the points to be trended and al ar ned

by system

colum indicates the trend duration prior to Systens Functi onal
Performance Testing and again after Systenms Functi onal
Testi ng.
AO = Anal og Cut put,
Cal cul at ed Poi nt.

Val ue.
= Priority,
when t he point
colum indicates the length of tine the point nust

The Alarm Type indicates the alarmpriority;

The Operati onal
trend duration for

nor nal

DI
In the Trend Interval

= Digital

and M = Mai nt enance.

oper ations.

I nput,

Trend Duration colum indicates the

The Testing Trend Duration

The Type col um i ndicates point type:
DO = Digital
Col um, COV = Change of
C=~Citical, P
The Al arm Range col umm i ndi cates
The Al arm Del ay

remain in an

is considered in the al arm state.

Per f or mance

Al = Anal og | nput,

Cut put,

Calc =

alarmstate before the alarmis recorded in the DDC. The intent is
to allow ninor, short-duration events to be corrected by the DDC
systemprior to recording an alarm
Trendi ng and Al arns
Oper a- .
Poi nt Tvpe Trend tional T_erftelngg Alarm| Alarm | Alarm
yp I nterval Trend . Type Range | Del ay
. Dur ation
Dur ati on
Space Tenper - 15 +5°F 10
at ur e Al M nut es 12 hours 3 days P from SP min
SA Tenper a- 15 +5°F 10
ture Al M nut es 12 hours 3 days P from SP min
Filter Status | Al None None None M > SP 1
hour
30
Wat er Sensor DI cov 12 hours 3 days M N A M n
Cool i ng Coi l 15
Val ve Posi - AO M 12 hours 3 days N A
: nut es
tion
Heating coil 15
Val ve Posi - AO M 12 hours 3 days N A
. nut es
tion
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Trendi ng and Al arns
Oper a- .
. Trend tional Testing Alarm| Alarm | Alarm
Poi nt Type Trend
I nterval Trend . Type Range | Del ay
. Duration
Durati on
Hum di f er 15
Val ve Posi - AO M 12 hours 3 days N A
. nut es
tion
15 .
Room pressure Al M nut es 12 hours 3 days M 5 mn
St at us
Fan or punp DO cov 12 hours 3 days M <> Com 5nn
O\ OFF mand
Provide trending as indicated above for all space tenperatures, all VAV
boxes, all CV boxes, all reheat coils, all air handlers, all exhaust fans,
all heat exchangers and punps, heat recovery units.

E. The Contractor
Functi ona

after

subm ssi on shal

shal

Conmi ssi oni ng Agent .

Perf ormance Testing. Any docunentation that

1. Point-to-Point checkout docunentation;

2. Sensor field calibration docurmentation including system naneg,

sensor/ poi nt

name, neasured val ue,

DDC val ue,

provide the following information prior to Systens
is nmodified
be recorded and resubnitted to the COR and

and Correction Factor.

3. A sensor calibration table listing the referencing the |ocation of

procedures to following in the O%M manual s,

whi ch calibration should be perforned for al

system subsystem and type.

sensors,

and the frequency at

separ at ed by

The calibration requirenents shall be

submtted both in the O&M manual s and separately in a standal one

document cont ai ni ng al

docunent ati on.

tenpl ate for subm ssion

sensors for

inclusion in the conm ssioning

The following table is a sanple that can be used as a

SYSTEM
Sensor Cal i bration O8&M Cal i bration Procedure
Frequency Ref er ence

Di scharge air
t enperature

Once a year

Vol une |

Section D. 3. aa

pressure

Di scharge static

Every 6 nonths

Vol une |1

Section A l.c
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4. Loop tuni ng docunentation and constants for each | oop of the
bui | di ng systens. The docunentation shall be subnmitted in outline or
tabl e separated by system control type (e.g. heating valve
tenperature control); proportional, integral and derivative
constants, interval (and bias if used) for each |oop. The foll ow ng
table is a sanple that can be used as a tenplate for subnission.

FAN COL UNNT FC 1
Cont r ol Proporti onal I nt egr al Derivative Interva
Ref er ence Const ant Const ant Const ant

Heating Val ve
Qut put 1000 20 10 2 sec.

3.5 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. This paragraph applies to Systens Functional Performance Testing of
systenms for all referenced specification D visions.

B. njectives and Scope: The objective of Systenms Functional Performance

Testing is to denonstrate that each systemis operating according to
the Contract Docunents. Systens Functional Performance Testing
facilitates bringing the systens froma state of substantial conpletion
to full dynam c operation. Additionally, during the testing process,
areas of nonconpliant perfornance are identified and corrected, thereby
i mproving the operation and functioning of the systens. In general,
each system shall be operated through all nodes of operation (seasonal,
occupi ed, unoccupi ed, warmup, cool-down, part- and full-load, fire

al arm and emergency power) where there is a specified systemresponse.
The Contractor shall verify each sequence in the sequences of

operation. Proper responses to such nodes and conditions as power
failure, freeze condition, low oil pressure, no flow, equipnent

failure, etc. shall also be tested

C. Devel opnent of Systens Functional Performance Test Procedures: Before

Systens Functional Perfornmance Test procedures are witten, the
Contractor shall subnmit all requested docunmentation and a current 1|ist
of change orders affecting equi pment or systens, including an updated
points list, program code, control sequences and parameters. Using the
testing paranmeters and requirenents found in the Contract Docunents and
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approved subnittals and shop draw ngs, the Comm ssioning Agent wll
devel op specific Systenms Functional Test Procedures to verify and
docunent proper operation of each piece of equipnent and systemto be
conmi ssi oned. The Contractor shall assist the Commi ssioning Agent in
devel opi ng the Systens Functional Performance Test procedures as
requested by the Conmi ssioning Agent i.e. by answering questions about
equi prent, operation, sequences, etc. Prior to execution, the
Conmi ssioning Agent will provide a copy of the Systenms Functiona
Perf ormance Test procedures to the VA, the Architect/Engi neer, and the
Contractor, who shall reviewthe tests for feasibility, safety,
equi prent and warranty protection
Pur pose of Test Procedures: The purpose of each specific Systens

Functi onal Performance Test is to verify and document conpliance with
the stated criteria of acceptance given on the test form
Representative test fornmats and exanpl es are found in the Conmm ssioning
Plan for this project. (The Commi ssioning Plan is issued as a separate
docunent and is available for review ) The test procedure forns

devel oped by the Conmi ssioning Agent will include, but not be linmted
to, the followi ng information

1. System and equi pnent or conponent nane(s)

2. Equi pnent | ocation and | D nunber

3. Unique test ID nunmber, and reference to uni que Pre-Functiona
Checklists and startup docunmentation, and |ID nunbers for the piece
of equi prent .

Dat e

Proj ect nane

Participating parties

A copy of the specification section describing the test requirenments

© N o 0o b

A copy of the specific sequence of operations or other specified
par aneters being verified

9. Formulas used in any cal cul ations

10. Required pretest field neasurenents
11. Instructions for setting up the test.
12. Special cautions, alarmlinmts, etc.

13.

Specific step-by-step procedures to execute the test, in a clear,
sequential and repeatabl e format
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14. Acceptance criteria of proper perfornmance with a Yes / No check box
to allow for clearly nmarking whether or not proper perfornmance of
each part of the test was achieved.
15. A section for comments.
16. Signatures and date bl ock for the Conm ssioning Agent. A place for
the Contractor to initial to signify attendance at the test.
E. Test Methods: Systens Functional Perfornmance Testing shall be achieved

by manual testing (i.e. persons mani pul ate the equi pnent and observe
performance) and/or by nonitoring the perfornmance and anal yzi ng the
results using the control systenis trend | og capabilities or by

st andal one data | oggers. The Contractor and Comm ssioni ng Agent shal
determ ne which nmethod is nost appropriate for tests that do not have a
nmet hod specifi ed.

1. Sinulated Conditions: Sinulating conditions (not by an overwritten

val ue) shall be allowed, although timng the testing to experience
actual conditions is encouraged wherever practical
2. Overwritten Values: Overwriting sensor values to simulate a

condi tion, such as overwiting the outside air tenperature reading
in a control systemto be sonething other than it really is, shal
be al |l owed, but shall be used with caution and avoi ded when
possi bl e. Such testing nethods often can only test a part of a
system as the interactions and responses of other systens will be
erroneous or not applicable. Sinmulating a condition is preferable.
e.g., for the above case, by heating the outside air sensor with a
hair bl ower rather than overwiting the value or by altering the
appropriate setpoint to see the desired response. Before sinulating
conditions or overwiting val ues, sensors, transducers and devi ces
shal | have been cali brated.

3. Simulated Signals: Using a signal generator which creates a

sinmul ated signal to test and calibrate transducers and DDC constants
is generally recommended over using the sensor to act as the signa
generator via simulated conditions or overwitten val ues.

4. Altering Setpoints: Rather than overwiting sensor val ues, and when

simulating conditions is difficult, altering setpoints to test a
sequence is acceptable. For exanple, to see the Air Conditioning
conpressor |lockout initiate at an outside air tenperature below 12 C
(54 F), when the outside air tenperature is above 12 C (54 F),
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tenporarily change the | ockout setpoint to be 2 C (4 F) above the
current outside air tenperature.

5. Indirect Indicators: Relying on indirect indicators for responses

or performance shall be allowed only after visually and directly
verifying and docunenting, over the range of the tested paraneters,
that the indirect readings through the control systemrepresent
actual conditions and responses. Miuch of this verification shall be
conpl eted during systens startup and initial checkout.

F. Setup: Each function and test shall be performed under conditions that
sinmul ate actual conditions as closely as is practically possible. The
Contractor shall provide all necessary materials, system nodifications,
etc. to produce the necessary flows, pressures, tenperatures, etc.
necessary to execute the test according to the specified conditions. At
conpletion of the test, the Contractor shall return all affected
bui | di ng equi pnrent and systens, due to these tenporary nodifications,
to their pretest condition.

G Sanpling: No sanpling is allowed in conpleting Pre-Functiona
Checkl i sts. Sanpling is allowed for Systems Functional Performance
Test Procedures execution. The Commi ssioning Agent will determne the
sanpling rate. |If at any point, frequent failures are occurring and
testing is becom ng nore troubl eshooting than verification, the
Conmi ssi oni ng Agent may stop the testing and require the Contractor to
perform and docunment a checkout of the remaining units, prior to
continuing with Systenms Functional Perfornmance Testing of the remaining
units.

H Cost of Retesting: The cost associated with expanded sanpl e System

Functi onal Performance Tests shall be solely the responsibility of the
Contractor. Any required retesting by the Contractor shall not be
considered a justified reason for a claimof delay or for a tine

ext ensi on by the Contractor.

|. Coordination and Scheduling: The Contractor shall provide a m ni num of

7 days notice to the Conmi ssioning Agent and the VA regarding the
conpl etion schedule for the Pre-Functional Checklists and startup of
al | equi pnent and systens. The Conmi ssioning Agent will schedul e
Systens Functional Perfornance Tests with the Contractor and VA The
Conmi ssi oning Agent will wi tness and docunent the Systens Functiona
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Performance Testing of systens. The Contractor shall execute the tests
in accordance with the Systens Functional Performance Test Procedure.

J. Testing Prerequisites: |In general, Systens Functional Performance

Testing will be conducted only after Pre-Functional Checklists have
been satisfactorily conpleted. The control systemshall be sufficiently
tested and approved by the Commi ssioning Agent and the VA before it is
used to verify perfornmance of other conmponents or systens. The air

bal anci ng and wat er bal anci ng shall be conpl eted before Systens
Functional Performance Testing of air-related or water-rel ated

equi pnment or systens are schedul ed. Systens Functional Performance
Testing will proceed from conponents to subsystens to systens. \Wen the
proper performance of all interacting individual systens has been
achieved, the interface or coordi nated responses between systens w |
be checked.

K. Probl em Sol ving: The Conmi ssioning Agent will recomend solutions to

probl ens found, however the burden of responsibility to solve, correct
and retest problens is with the Contractor.
3. 6 DOCUMENTATI ON, NONCONFORMANCE AND APPROVAL OF TESTS

A. Docunentation: The Conm ssioning Agent will witness, and docunent the

results of all Systens Functional Perfornmance Tests using the specific
procedural fornms devel oped by the Conmm ssioning Agent for that purpose.
Prior to testing, the Comm ssioning Agent will provide these forms to
the VA and the Contractor for review and approval. The Contractor shal
include the filled out forms with the O&M manual dat a.

B. Nonconformance: The Conmi ssioning Agent will record the results of the

Systenms Functional Perfornmance Tests on the procedure or test form All
itens of nonconfornmance issues will be noted and reported to the VA on
Conmi ssioning Field Reports and/or the Conmi ssioning Master |ssues Log.
1. Corrections of minor items of nonconpliance identified may be nade
during the tests. In such cases, the item of nonconpliance and
resol ution shall be documented on the Systens Functional Test
Procedure.
2. Every effort shall be nade to expedite the systens functiona
Perf ormance Testing process and minim ze unnecessary del ays, while
not conprom sing the integrity of the procedures. However, the
Conmi ssi oni ng Agent shall not be pressured into overl ooking
nonconpl i ant work or | oosening acceptance criteria to satisfy
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schedul i ng or cost issues, unless there is an overriding reason to

do so by direction fromthe VA

3. As the Systens Functional Performance Tests progresses and an item
of nonconpliance is identified, the Conm ssioning Agent shal
di scuss the issue with the Contractor and the VA

4. \Wien there is no dispute on an item of nonconpliance, and the

Contractor accepts responsibility to correct it:

a. The Conmissioning Agent will document the item of nonconpliance
and the Contractor's response and/or intentions. The Systens
Functional Performance Test then continues or proceeds to another
test or sequence. After the day's work is conplete, the
Conmi ssi oni ng Agent will submit a Commissioning Field Report to
the VA. The Conmmi ssioning Agent will also note itens of
nonconpl i ance and the Contractor’s response in the Master
Conmi ssioning Issues Log. The Contractor shall correct the item
of nonconpliance and report conpletion to the VA and the
Conmi ssi oni ng Agent .

b. The need for retesting will be deternined by the Conmi ssioning
Agent. If retesting is required, the Comm ssioning Agent and the
Contractor shall reschedule the test and the test shall be
repeat ed

5. If there is a dispute about item of nonconpliance, regardi ng whether
it is an item of nonconpliance, or who is responsible:

a. The item of nonconpliance shall be documented on the test form
with the Contractor's response. The item of nonconpliance with
the Contractor’s response shall also be reported on a
Conmi ssioning Field Report and on the Mster Conmi ssioning |ssues
Log.

b. Resolutions shall be made at the | owest managenent |eve
possi ble. Qther parties are brought into the discussions as
needed. Final interpretive and acceptance authority is with the
Depart ment of Veterans Affairs.

The Conmi ssioning Agent w |l document the resolution process.
Once the interpretation and resol uti on have been deci ded, the
Contractor shall correct the itemof nonconpliance, report it to
t he Conmi ssioning Agent. The requirenent for retesting will be
det erm ned by the Conmi ssioning Agent. |f retesting is required,
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t he Conmi ssi oni ng Agent and the Contractor shall reschedul e the
test. Retesting shall be repeated until satisfactory performance
i s achi eved.

C. Cost of Retesting: The cost to retest a System Functional Performance

Test shall be solely the responsibility of the Contractor. Any
required retesting by the Contractor shall not be considered a
justified reason for a claimof delay or for a tine extension by the
Contractor.

D. Failure Due to Manufacturer Defect: |If 10% or three, whichever is

greater, of identical pieces (size alone does not constitute a

di fference) of equipnent fail to performin conpliance with the

Contract Documents (nechanically or substantively) due to manufacturing

defect, not allowing it to neet its submitted performance

specifications, all identical units may be consi dered unacceptabl e by
the VA. In such case, the Contractor shall provide the VA with the
fol | owi ng:

1. Wthin one week of notification fromthe VA the Contractor shal
exam ne all other identical units making a record of the findings.
The findings shall be provided to the VA within two weeks of the
original notice.

2. Wthin two weeks of the original notification, the Contractor shal
provide a signed and dated, witten explanation of the problem
cause of failures, etc. and all proposed sol utions which shal
i nclude full equipnent subnittals. The proposed solutions shall not
significantly exceed the specification requirenments of the origina
installation.

3. The VA shall determi ne whether a replacenent of all identical units
or a repair is acceptable.

4. Two exanpl es of the proposed solution shall be installed by the
Contractor and the VA shall be allowed to test the installations for
up to one week, upon which the VA will decide whether to accept the
sol uti on.

5. Upon acceptance, the Contractor shall replace or repair al
identical itens, at their expense and extend the warranty
accordingly, if the original equipnent warranty had begun. The
repl acenent/repair work shall proceed with reasonabl e speed
begi nning within one week fromwhen parts can be obtai ned.
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E. Approval: The Conmi ssioning Agent will note each satisfactorily
denonstrated function on the test form Formal approval of the Systens
Functi onal Performance Test shall be made later after review by the
Conmi ssi oni ng Agent and by the VA. The Conmi ssioning Agent will
eval uate each test and report to the VA using a standard form The VA
will give final approval on each test using the sane form and provide
signed copies to the Commi ssioning Agent and the Contractor.
3.7 DEFERRED TESTI NG

A. Unforeseen Deferred Systenms Functional Perfornmance Tests: |f any

Systens Functional Perfornmance Test cannot be conpleted due to the
bui |l di ng structure, required occupancy condition or other conditions,
execution of the Systens Functional Perfornmance Testing may be del ayed
upon approval of the VA These Systens Functional Performance Tests
shall be conducted in the same manner as the seasonal tests as soon as
possi bl e. Services of the Contractor to conduct these unforeseen

Def erred Systens Functional Performance Tests shall be negoti ated

bet ween the VA and the Contractor.

B. Deferred Seasonal Testing: Deferred Seasonal Systens Functiona

Performance Tests are those that nmust be deferred until weather
conditions are closer to the systens design paraneters. The
Conmi ssi oni ng Agent will review systens paraneters and reconmend which
Systens Functional Perfornance Tests should be deferred until weather
conditions nore closely match systens paraneters. The Contractor shal
revi ew and conment on the proposed schedule for Deferred Seasona
Testing. The VA will review and approve the schedule for Deferred
Seasonal Testing. Deferred Seasonal Systems Functional Perfornances
Tests shall be w tnessed and docunented by the Comm ssioni ng Agent.
Def erred Seasonal Systens Functional Performance Tests shall be
executed by the Contractor in accordance with these specifications.
3. 8 OPERATI ON AND MAI NTENANCE TRAI NI NG REQUI REMENTS

A. Training Preparation Conference: Before operation and nai ntenance

training, the Conm ssioning Agent will convene a training preparation
conference to include VA's COR, VA s (perations and Mi ntenance
personnel, and the Contractor. The purpose of this conference will be
to discuss and plan for Training and Denonstration of VA Qperations and
Mai nt enance per sonnel
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B. The Contractor shall provide training and denonstration as required by
other Division 21, Division 22, Division 23, Division 26, D vision 27,

Division 28, and Division 31 sections. The Training and Denonstration

shall include, but is not limted to, the foll ow ng:

1. Review the Contract Docunents.

Revi ew i nstal | ed systens, subsystens, and equi pnent.
Revi ew i nstructor qualifications.

Revi ew i nstructi onal nethods and procedures.

Revi ew traini ng nodul e outlines and contents.

o 0k wDd

Revi ew course materials (including operation and nmai ntenance
manual s) .

7. Review and discuss |ocations and other facilities required for
i nstruction.

8. Review and finalize training schedule and verify availability of
educational materials, instructors, audiovisual equiprent, and
facilities needed to avoid del ays.

9. For instruction that must occur outside, review weather and
forecasted weat her conditions and procedures to follow if conditions
are unfavorabl e.

C. Training Mbdule Submittals: The Contractor shall submt the follow ng

information to the VA and t he Commi ssi oni ng Agent:
1. Instruction Program Subnmit two copies of outline of instructiona

program for denonstration and training, including a schedul e of
proposed dates, tines, length of instruction tine, and instructors
nanes for each training nodule. Include |earning objective and
outline for each training nodule. At conpletion of training, submt
two conplete training nmanuals for VA s use.

2. Qualification Data: Submt qualifications for facilitator and/or

i nstructor.

3. Attendance Record: For each training nodule, submt |ist of
partici pants and length of instruction tine.

4. Evaluations: For each participant and for each training nodul e,
submt results and documentation of performance-based test.

5. Denpnstration and Trai ning Videotapes: Subnit two copies within

seven days of end of each training nodule.
a. ldentification: On each copy, provide an applied |abel with the

followi ng information:
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1) Nane of Project.
2) Name and address of photographer
3) Name of Contractor.
4) Date videotape was recorded.
5) Description of vantage point, indicating |ocation, direction
(by conpass point), and el evation or story of construction.
Transcript: Prepared on 8-1/2-by-11-inch paper, punched and bound
in heavy-duty, 3-ring, vinyl-covered binders. Mark appropriate
identification on front and spine of each binder. |Include a cover
sheet with same |abel information as the correspondi ng vi deot ape.
I ncl ude nane of Project and date of videotape on each page.

D. QUALITY ASSURANCE

1

Facilitator Qualifications: A firmor individual experienced in

trai ning or educating mai ntenance personnel in a training program
simlar in content and extent to that indicated for this Project,
and whose work has resulted in training or education with a record
of successful |earning performance.

Instructor Qualifications: A factory authorized service

representative, conplying with requirenments in Division 01 Section

"Quality Requirenents," experienced in operation and mai nt enance
procedures and training.

Phot ogr apher Qualifications: A professional photographer who is

experi enced phot ographi ng construction projects.

E. COORDI NATI ON

1

Coordi nate instruction schedule with VA's operations. Adjust
schedul e as required to mnimze disrupting VA" s operations.
Coordi nate instructors, including providing notification of dates,
tinmes, length of instruction time, and course content.

Coordi nate content of training nmodules with content of approved
energency, operation, and nmmi ntenance nmanuals. Do not submt
instruction programuntil operation and nai nt enance data has been
revi ewed and approved by the VA

F. I NSTRUCTI ON PROGRAM

1

Program Structure: Develop an instruction programthat includes

i ndi vidual training nodules for each system and equi pnent not part
of a system as required by individual Specification Sections, and
as follows:
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a. Fire protection systens, including fire alarm fire punps, and
fire suppression systens.

b. Intrusion detection systens.

c. Conveying systens, including elevators, wheelchair lifts,
escal ators, and autonated materials handling systens.

d. Medical equipnent, including nmedical gas equi pnent and piping.

e. Laboratory equi pnent, including |aboratory air and vacuum
equi prent and pi pi ng.

f. Heat generation, including boilers, feedwater equi pnment, punps,
steam di stribution piping, condensate return systens, heating hot
wat er heat exchangers, and heating hot water distribution piping.

g. Refrigeration systens, including chillers, cooling towers,
condensers, punps, and distribution piping.

h. HVAC systens, including air handling equipment, air distribution
systens, and term nal equi pnent and devi ces.

i. swtchgear, transformers, sw tchboards, panel boards,
uni nterrupti bl e power supplies, and notor controls.

j . Packaged engi ne generators, including synchronizing
swi t chgear/swi t chboards, and transfer swtches.

k. Lighting equiprment and controls.

I . Conmuni cation systens, including intercomunication
surveillance, nurse call systens, public address, nass
evacuation, voice and data, and entertainment television
equi prrent .

m Site utilities including lift stations, condensate punpi ng and
return systens, and storm water punping systens.

G Training Mddules: Develop a |learning objective and teaching outline

for each nodule. Include a description of specific skills and
know edge that participants are expected to naster. For each nodul e,
i nclude instruction for the foll ow ng:
1. Basis of System Design, Operational Requirenents, and Criteria:
I ncl ude the follow ng:
a. System subsystem and equi prent descri ptions.
b. Performance and design criteria if Contractor is del egated design
responsibility.
Qper ati ng standards.

d. Regul atory requirenents.
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e. Equi prent function

—h

g. Linmting
h

Operating characteristics.

condi ti ons.

Per f or mance curves.

2. Docunent ati on:

TP e 0 o

(o]

Enmer gency nmanual s.

Oper ations manual s.

Mai nt enance manual s.

Proj ect Record Docunents.
Identification systens.
Warranties and bonds.

comni t ment s.

3. Energencies:

a. Instructions on neani ng of warnings,

I ncl ude the follow ng,

error nessages.

b. Instructi

ons on stoppi ng.
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Review the following itens in detail

Mai nt enance service agreenments and simlar continuing

as applicabl e:
troubl e indications, and

Shut down instructions for each type of emergency.

Qperating instructions for conditions outside of normal operating

limts.

e. Sequences for electric or electronic systens.

—h

4. Qperations:

R A A

I nstructi

2 @

Routi ne and nor nal
Regul ati on and contro

I ncl ude the follow ng,
Startup procedures.

Control sequences.
Saf ety procedures.

ons on stopping.

Nor mal shut down i nstructions.

Speci al operating instructions and procedures.

as applicabl e:

pr ocedures.

Operating procedures for energencies.

Equi pnent or system break-in procedures.
operating instructions.

j. Operating procedures for system subsystem or equi pnent failure.

k. Seasonal

and weekend operating instructions.

| . Required sequences for electric or electronic systens.

m Speci al operating instructions and procedures.

5. Adjustnents:

I ncl ude the follow ng:
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Al ignnents.

a

b. Checki ng adj ustnents.

c. Noise and vibration adjustnents.
d

Econony and efficiency adjustnents.
6. Troubl eshooting: |Include the foll ow ng:

a. Diagnostic instructions.
b. Test and inspection procedures.
7. Maintenance: |Include the foll ow ng:
I nspection procedures.
b. Types of cleaning agents to be used and net hods of cleaning.
c. List of cleaning agents and net hods of cleaning detrinental to
product .
d. Procedures for routine cleaning
e. Procedures for preventive mai ntenance.
f. Procedures for routine naintenance.
g. Instruction on use of special tools.
8. Repairs: Include the follow ng:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassenbly; conmponent renoval, repair, and replacenent; and
reassenbly instructions.
d. Instructions for identifying parts and conponents.
e. Review of spare parts needed for operation and mai nt enance.
H Trai ni ng Execution
1. Preparation: Assenble educational materials necessary for
i nstruction, including docunentation and training nodule. Assenble
training nodules into a conbined training manual. Set up
i nstructional equipnent at instruction |ocation.
2. Instruction:
a. Facilitator: Engage a qualified facilitator to prepare
i nstruction program and trai ning nodul es, to coordinate
instructors, and to coordi nate between Contractor and Depart nent
of Veterans Affairs for nunber of participants, instruction
times, and | ocation
b. Instructor: Engage qualified instructors to instruct VA's
personnel to adjust, operate, and naintain systens, subsystens,
and equi pnent not part of a system
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1) The Commi ssioning Agent will furnish an instructor to describe
basi s of system design, operational requirenments, criteria,
and regul atory requirenents.
2) The VA will furnish an instructor to describe VA s operationa
phi | osophy.
3) The VA will furnish the Contractor with nanmes and positions of
partici pants.

3. Scheduling: Provide instruction at mutually agreed tines. For
equi prent that requires seasonal operation, provide simlar
instruction at start of each season. Schedule training with the VA
and the Comm ssioning Agent with at | east seven days' advance
noti ce.

4. Evaluation: At conclusion of each training nodule, assess and
docunent each participant's nastery of nodul e by use of an oral, or
a witten, perfornance-based test.

5. O eanup: Collect used and | eftover educational naterials and renove
fromProject site. Renpbve instructional equipnment. Restore systens
and equi pnent to condition existing before initial training use.

| . Denobnstration and Traini ng Recordi ng:

1. General: Engage a qualified comrercial photographer to record
denonstration and training. Record each training nodul e separately.

I ncl ude classroominstructions and denonstrations, board diagrans,
and ot her visual aids, but not student practice. At beginning of
each training nodule, record each chart containing |earning

obj ective and | esson outline.

2. Video Format: Provide high quality color DVD col or on standard size
DVD di sks.

3. Recording: Mount canmera on tripod before starting recording, unless

ot herwi se necessary to show area of denonstration and training.
Di spl ay continuous running tine.

4. Narration: Describe scenes on videotape by audi o narration by
nm cr ophone whil e denponstration and training is recorded. |nclude
description of itens being viewed. Describe vantage point,
i ndicating | ocation, direction (by compass point), and el evation or
story of construction
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