VA Medical Center - Richmond, VA
Construct Cancer Center

Project No. 652-3
Bid Documents: 09/09/19

SECTION 01 91 00
GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL
1.1 COMMISSIONING DESCRIPTION

A. This Section 01 91 00 GENERAL COMMISSIONING REQU IREMENTS shall form the

basis of the construction phase commissioning proce
The Commissioning Agent shall add, modify, and refi
procedures, as approved by the Department of Vetera
suit field conditions and actual manufacturer's equ
test data and procedure results, and provide detail

all commissioning tasks.

B. Various sections of the project specifications r

startup, testing, and adjusting services. Requireme
testing, and adjusting services specified in the Di
21, Division 22, Division 23, Division 26, Division
and Division 33 series sections of these specificat
be provided in coordination with the commissioning
intended to duplicate services. The Contractor shal
work required by individual specification sections

commissioning services requirements specified herei

C. Where individual testing, adjusting, or related

in the project specifications and not specifically
commissioning requirements specification, the speci
be provided and copies of documentation, as require
specifications shall be submitted to the VA and the
to be indexed for future reference.

D. Where training or educational services for VA ar

specified in other sections of the specifications,
limited to Division 7, Division 8, Division 21, Div
23, Division 26, Division 27, Division 28, and Divi
sections of the specification, these services are i
provided in addition to the training and educationa

herein.

E. Commissioning is a systematic process of verifyi

systems perform interactively according to the cons
and the VA'’s operational needs. The commissioning p
encompass and coordinate the system documentation,

control system calibration, testing and balancing,
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and training. Commissioning during the construction

phases is intended to achieve the following specifi

according to the contract documents:

1. Verify that the applicable equipment and systems
accordance with the contact documents and according
manufacturer's recommendations.

2. Verify and document proper integrated performanc
systems.

3. Verify that Operations & Maintenance documentati

4. Verify that all components requiring servicing ¢
serviced and removed without disturbing nearby comp
ducts, piping, cabling or wiring.

5. Verify that the VA’s operating personnel are ade
enable them to operate, monitor, adjust, maintain,
building systems in an effective and energy-efficie

6. Document the successful achievement of the commi
listed above.

F. The commissioning process does not take away fro
responsibility of the Contractor to provide a finis
functioning product.

1.2 CONTRACTUAL RELATIONSHIPS

A. For this construction project, the Department of
contracts with a Contractor to provide construction
contracts are administered by the VA Contracting Of
Contracting Officer's Representative (COR). On this
authority to modify the contract in any way is stri
authority of the Contracting Officer.

B. In this project, only two contract parties are r
communications on contractual issues are strictly |
and the Contractor. It is the practice of the VA to
communications between other parties to the contrac
and Vendors) be conducted through the COR and Contr
the practice of the VA that communications between
project (Commissioning Agent and Architect/Engineer
through the COR.

C. Whole Building Commissioning is a process that r
direct communications, as well as collaboration bet

the construction process. By its nature, a high le
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and cooperation between the Commissioning Agent and

(Architects, Engineers, Subcontractors, Vendors, th

agencies, etc.) is essential to the success of the

effort.

D. With these fundamental practices in mind, the co
described herein has been developed to recognize th

of the Commissioning Process, the Commissioning Age

effective methods to communicate with every member

team involved in delivering commissioned systems wh
respecting the exclusive contract authority of the

and COR. Thus, the procedures outlined in this spe

executed within the following limitations:

1. No communications (verbal or written) from the C
shall be deemed to constitute direction that modifi
any contract between the Department of Veterans Aff
Contractor.

2. Commissioning Issues identified by the Commissio
delivered to the COR and copied to the designated C
Representatives for the Contractor and subcontracto

Commissioning Team for information only in order to

communication process. These issues must be unders

professional opinion of the Commissioning Agent and
for resolution.

3. In the event that any Commissioning Issues and s
are deemed by the COR to require either an official
of the construction documents or require a modifica
contract documents, the Contracting Officer or COR
official directive to this effect.

4. All parties to the Commissioning Process shall b
responsible for alerting the COR of any issues that
constitute a potential contract change prior to act
issues.

5. Authority for resolution or modification of desi
issues rests solely with the Contracting Officer or
appropriate technical guidance from the Architect/E
Commissioning Agent.

1.3 RELATED WORK
A. Section 01 00 00 GENERAL REQUIREMENTS.
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I ommOoo

_(_a._

L.

Section 01 32.16.15 PROJECT SCHEDULES (SMALL PROJEC

DESIGN/BID/BUILD)

Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S
Section 01 81 13 SUSTAINABLE CONSTRUCTION REQUIREME
Section 07 08 00 FACILITY EXTERIOR CLOSURE COMMISSI
Section 21 08 00 COMMISSIONING OF FIRE PROTECTION S
Section 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS.

Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS.

Section 26 08 00 COMMISSIONING OF ELECTRICAL SYSTEM
Section 27 08 00 COMMISSIONING OF COMMUNICATIONS SY
Section 28 08 00 COMMISSIONING OF ELECTRONIC SAFETY

SYSTEMS.
Section 33 08 00 COMMISSIONING OF SITE UTILITIES.

1.4 SUMMARY

A. This Section includes general requirements that

of commissioning without regard to systems, subsyst

being commissioned.

B. The commissioning activities have been developed

requirements to meet guidelines for Federal Leaders

Environmental, Energy, and Economic Performance. Th

activities have been developed to support the Unite

Building Council’'s (USGBC) LEED ™ rating program an

delivery of project performance in accordance with

developed for the project to support the following

1. Commissioning activities and documentation for t
“Energy and Atmosphere” and the prerequisite of “Fu
Building Systems Commissioning.”

2. Commissioning activities and documentation for t
“Energy and Atmosphere” requirements for the “Enhan
System Commissioning” credit.

3. Activities and documentation for the LEED™ secti
and Verification” requirements for the Measurement

credit.

1.5 ACRONYMS
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List of Acronyms

Acronym Meaning

AE IArchitect / Engineer Design Team
AHJ Authority Having Jurisdiction
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List of Acronyms
Acronym Meaning
ASHRAE Association Society for Heating Air Condition and
Refrigeration Engineers
BOD Basis of Design
BSC Building Systems Commissioning
CCTV Closed Circuit Television
CD Construction Documents
CMMS Computerized Maintenance Management System
CcoO Contracting Officer (VA)
COR Contracting Officer's Representative (see also VA-RE)
COBie Construction Operations Building Information Exchange
CPC Construction Phase Commissioning
Cx Commissioning
CxA Commissioning Agent
CxM Commissioning Manager
CxR Commissioning Representative
DPC Design Phase Commissioning
FPT Functional Performance Test
GBI-GG Green Building Initiative - Green Globes
HVAC Heating, Ventilation, and Air Conditioning
LEED Leadership in Energy and Environmental Design
NC Department of Veterans Affairs National Cemetery
NCA Department of Veterans Affairs National Cemetery
Administration
NEBB National Environmental Balancing Bureau
O&M Operations & Maintenance
OPR Owner’s Project Requirements
PFC Pre-Functional Checklist
PFT Pre-Functional Test
SD Schematic Design
SO Site Observation
TAB Test Adjust and Balance
VA Department of Veterans Affairs
VAMC VA Medical Center
VA CFM VA Office of Construction and Facilities Man agement
VACO VA Central Office
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List of Acronyms

Acronym

Meaning

VA PM

VA Project Manager

VA-RE

VA COR

USGBC United States Green Building Council

1.6 DEFINITIONS

Acceptance Phase Commissioning: Commissioning tasks executed after most

construction has been completed, most Site Observat ions and Static

Tests have been completed and Pre-Functional Testin g has been completed
and accepted. The main commissioning activities per formed during this
phase are verification that the installed systems a re functional by
conducting Systems Functional Performance tests and Owner Training.
Accuracy:  The capability of an instrument to indicate the tr ue value of
a measured quantity.

Back Check: A back check is a verification that an agreed upo n
solution to a design comment has been adequately ad dressed in a

subsequent design review

Basis of Design (BOD): The Engineer’s Basis of Design is comprised of

two components: the Design Criteria and the Design Narrative, these
documents record the concepts, calculations, decisi ons, and product
selections used to meet the Owner’s Project Require ments (OPR) and to
satisfy applicable regulatory requirements, standar ds, and guidelines.
Benchmarks: Benchmarks are the comparison of a building’s ene rgy usage
to other similar buildings and to the building itse If.. For example,
ENERGY STAR Portfolio Manager is a frequently used and nationally
recognized building energy benchmarking tool.

Building Information Modeling (BIM): Building Information Modeling is

a parametric database which allows a building to be designed and
constructed virtually in 3D, and provides reports b oth in 2D views and
as schedules. This electronic information can be e xtracted and reused
for pre-populating facility management CMMS systems . Building Systems
Commissioning (BSC): NEBB acronym used to designate its commissioning
program.

Calibrate: The act of comparing an instrument of unknown accu racy with
a standard of known accuracy to detect, correlate, report, or eliminate

by adjustment any variation in the accuracy of the tested instrument.

019100-6
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CCTV: Closed circuit Television. Normally used for secur
surveillance and alarm detections as part of a spec

security system.

COBie: Construction Operations Building Information Exch
is an electronic industry data format used to trans

developed during design, construction, and commissi
Computer Maintenance Management Systems (CMMS) used
facilities. See the Whole Building Design Guide we
information (http://www.wbdg.org/resources/cobie.ph

Commissionability:

that has the necessary elements that will allow a s
to be effectively measured, tested, operated and co
Commissioning Agent (CxA):

administers the Cx process by managing the Cx team
Commissioning Process. Where CxA is used in this sp
the Commissioning Agent, members of his staff or ap

the commissioning team. Note that LEED uses the ter
Authority in lieu of Commissioning Agent.

Commissioning Checklists:

to ensure proper system or component installation,
function. Verification checklists are developed and
phases of the commissioning process to verify that
Requirements (OPR) is being achieved.

Commissioning Design Review:

collaborative review of the design professionals de
items pertaining to the following: owner’s project
of design; operability and maintainability (O&M) in
documentation; functionality; training; energy effi
systems’ sequence of operations including building
features; commissioning specifications and the abil
test the systems.

Commissioning Issue:

or other member of the Commissioning Team that adve
commissionability, operability, maintainability, or
system, equipment, or component. A condition that
the Contract Documents and/or performance requireme

systems and components. (See also — Commissioning O
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Commissioning Manager (CxM): A qualified individual appointed by the
Contractor to manage the commissioning process on b ehalf of the
Contractor.
Commissioning Observation: An issue identified by the Commissioning
Agent or other member of the Commissioning Team tha t does not conform
to the project OPR, contract documents or standard industry best

practices. (See also Commissioning Issue)

Commissioning Plan: A document that outlines the commissioning process
commissioning scope and defines responsibilities, p rocesses, schedules,
and the documentation requirements of the Commissio ning Process.
Commissioning Process: A quality focused process for enhancing the

delivery of a project. The process focuses upon ver ifying and
documenting that the facility and all of its system s, components, and
assemblies are planned, designed, installed, tested , can be operated,
and maintained to meet the Owner's Project Requirem ents.
Commissioning Report: The final commissioning document which presents

the commissioning process results for the project. Cx reports include
an executive summary, the commissioning plan, issue log,
correspondence, and all appropriate check sheets an d test forms.
Commissioning Representative (CxR): An individual appointed by a sub-
contractor to manage the commissioning process on b ehalf of the sub-
contractor.

Commissioning Specifications: The contract documents that detail the
objective, scope and implementation of the commissi oning process as

developed in the Commissioning Plan.

Commissioning Team: Individual team members whose coordinated actions

are responsible for implementing the Commissioning Process.
Construction Phase Commissioning: All commissioning efforts executed

during the construction process after the design ph ase and prior to the

Acceptance Phase Commissioning.

Contract Documents (CD): Contract documents include design and
construction contracts, price agreements and proced ure agreements.
Contract Documents also include all final and compl ete drawings,
specifications and all applicable contract modifica tions or

supplements.

Construction Phase Commissioning (CPC): All commissioning efforts

executed during the construction process after the design phase and
prior to the Acceptance Phase Commissioning.

019100-8
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Coordination Drawings: Drawings showing the work of all trade

used to illustrate that equipment can be installed
allocated without compromising equipment function o
maintenance and replacement. These drawings graphic
dimension manufacturers’ recommended maintenance cl
mechanical projects, coordination drawings include
ductwork, major piping and electrical conduit and s

and locations of the above components.

Data Logging: The monitoring and recording of temperature, flow

current, status, pressure, etc. of equipment using

recorders.

s that are

in the space

r access for

ally illustrate and
earances. On
structural steel,

how the elevations

stand-alone data

Deferred System Test: Tests that cannot be completed at the end of the

acceptance phase due to ambient conditions, schedul

conditions preventing testing during the normal acc

period.

Deficiency: See “Commissioning Issue”.

Design Criteria: A listing of the VA Design Criteria outlining the

project design requirements, including its source.

during the design process to show the design elemen

Design Intent: The overall term that includes the OPR and the BOD

is a detailed explanation of the ideas, concepts, a
defined by the owner to be important. The design in
utilized to provide a written record of these ideas
criteria.

Design Narrative: A written description of the proposed design

solutions that satisfy the requirements of the OPR.

e issues or other

eptance testing

These are used
ts meet the OPR.

nd criteria that are
tent documents are

, concepts and

Design Phase Commissioning (DPC): All commissioning tasks executed

during the design phase of the project.

Environmental Systems: Systems that use a combination of mechanical

equipment, airflow, water flow and electrical energ y to provide

heating, ventilating, air conditioning, humidificat
dehumidification for the purpose of human comfort o
temperature and humidity.

Executive Summary: A section of the Commissioning report that r

the general outcome of the project. It also include
issues, recommendations for the resolution of unres

deferred testing requirements.
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Functionality: This defines a design component or construction pr ocess
which will allow a system or component to operate o r be constructed in
a manner that will produce the required outcome of the OPR.
Functional Test Procedure (FTP): A written protocol that defines
methods, steps, personnel, and acceptance criteria for tests conducted
on components, equipment, assemblies, systems, and interfaces among
systems.

Industry Accepted Best Practice: A design component or construction
process that has achieved industry consensus for qu ality performance
and functionality. Refer to the current edition of the NEBB Design

Phase Commissioning Handbook for examples.

Installation Verification: Observations or inspections that confirm

the system or component has been installed in accor dance with the
contract documents and to industry accepted best pr actices.

Integrated System Testing: Integrated Systems Testing procedures entail

testing of multiple integrated systems performance to verify proper
functional interface between systems. Typical Inte grated Systems
Testing includes verifying that building systems re spond properly to

loss of utility, transfer to emergency power source s, re-transfer from
emergency power source to normal utility source; in terface between HVAC
controls and Fire Alarm systems for equipment shutd own, interface
between Fire Alarm system and elevator control syst ems for elevator
recall and shutdown; interface between Fire Alarm S ystem and Security
Access Control Systems to control access to spaces during fire alarm
conditions; and other similar tests as determined f or each specific
project.

Issues Log: A formal and ongoing record of problems or concern s —and
their resolution — that have been raised by members of the
Commissioning Team during the course of the Commiss ioning Process.
Lessons Learned Workshop: A workshop conducted to discuss and document

project successes and identify opportunities for im provements for

future projects.

Maintainability: A design component or construction process that wi I
allow a system or component to be effectively maint ained. This includes
adequate room for access to adjust and repair the e quipment.
Maintainability also includes components that have readily obtainable

repair parts or service.

019100-10
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Manual Test: Testing using hand-held instruments, immediate co ntrol
system readouts or direct observation to verify per formance (contrasted
to analyzing monitored data taken over time to make the ‘observation’).
Owner’s Project Requirements (OPR): A written document that details the
project requirements and the expectations of how th e building and its
systems will be used and operated. These include pr oject goals,
measurable performance criteria, cost consideration s, benchmarks,

success criteria, and supporting information.

Peer Review: A formal in-depth review separate from the commis sioning
review processes. The level of effort and intensity is much greater

than a typical commissioning facilitation or extend ed commissioning
review. The VA usually hires an independent third- party (called the

IDIQ A/E) to conduct peer reviews.

Precision: The ability of an instrument to produce repeatable readings
of the same quantity under the same conditions. The precision of an
instrument refers to its ability to produce a tight ly grouped set of
values around the mean value of the measured quanti ty.

Pre-Design Phase Commissioning: Commissioning tasks performed prior to

the commencement of design activities that includes project programming
and the development of the commissioning process fo r the project
Pre-Functional Checklist (PFC): A form used by the contractor to

verify that appropriate components are onsite, corr ectly installed, set
up, calibrated, functional and ready for functional testing.
Pre-Functional Test (PFT): An inspection or test that is done before

functional testing. PFT’s include installation veri fication and system

and component start up tests.

Procedure or Protocol: A defined approach that outlines the execution

of a sequence of work or operations. Procedures are used to produce

repeatable and defined results.

Range: The upper and lower limits of an instrument’s abil ity to measure
the value of a quantity for which the instrument is calibrated.
Resolution: This word has two meanings in the Cx Process. The first
refers to the smallest change in a measured variabl e that an instrument
can detect. The second refers to the implementation of actions that

correct a tested or observed deficiency.

Site Observation Visit: On-site inspections and observations made by

the Commissioning Agent for the purpose of verifyin g component,

019100-11
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equipment, and system installation, to observe cont
equipment start-up procedures, or other purposes.
Site Observation Reports (SO):

observations made by the Commissioning Agent. Obser

intended to provide early indication of an installa
will need correction or analysis.

Special System Inspections:

authority prior to occupancy and are not normally a
commissioning process.
Static Tests:

condition such as pressure testing. Static tests ma
or code initiated.
Start Up Tests:

for automatic operation in accordance with the manu

requirements.

Systems Manual:

information required for the owners operators to op
Test Procedure:

expectations for tests conducted on components, equ

systems, and interfaces among systems.

Testing:  The use of specialized and calibrated instruments

parameters such as: temperature, pressure, vapor fl
flow, rotational speed, electrical characteristics,
data in order to determine performance, operation,

Testing, Adjusting, and Balancing (TAB):

service applied to heating, ventilating and air-con

Project No. 652-3
Bid Documents: 09/09/19

ractor testing,

Reports of site inspections and

vation reports are

tion issue which

Inspections required by a local code

part of the

Tests or inspections that validate a specified sta

y be specification

Tests that validate the component or system is rea

factures

A system-focused composite document that includes
erate the systems.
A written protocol that defines methods, personnel

ipment, assemblies,

ow, air flow, fluid

velocity, and other

or function.

A systematic process or

ditioning (HVAC)

to measure

systems and other environmental systems to achieve and document air and

hydronic flow rates. The standards and procedures f or providing these
services are referred to as “Testing, Adjusting, an d Balancing” and are

described in the Procedural Standards for the Testi ng, Adjusting and

Balancing of Environmental Systems, published by NE BB or AABC.
Thermal Scans:  Thermographic pictures taken with an Infrared
Thermographic Camera. Thermographic pictures show t he relative

temperatures of objects and surfaces and are used t o identify leaks,

thermal bridging, thermal intrusion, electrical ove rload conditions,
moisture containment, and insulation failure.

Training Plan: A written document that details, in outline form t he

expectations of the operator training. Training age ndas should include

019100-12
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instruction on how to obtain service, operate, star tup, shutdown and

maintain all systems and components of the project.

Trending: Monitoring over a period of time with the buildin g
automation system.

Unresolved Commissioning Issue: Any Commissioning Issue that, at the

time that the Final Report or the Amended Final Rep ort is issued that
has not been either resolved by the construction te am or accepted by
the VA. Validation: The process by which work is v erified as complete

and operating correctly:

1. First party validation occurs when a firm or ind ividual verifying
the task is the same firm or individual performing the task.

2. Second party validation occurs when the firm or individual verifying
the task is under the control of the firm performin g the task or has
other possibilities of financial conflicts of inter est in the
resolution (Architects, Designers, General Contract ors and Third

Tier Subcontractors or Vendors).

3. Third party validation occurs when the firm veri fying the task is
not associated with or under control of the firm pe rforming or
designing the task.

Verification: The process by which specific documents, component S,
equipment, assemblies, systems, and interfaces amon g systems are
confirmed to comply with the criteria described in the Owner’s Project

Requirements.

Warranty Phase Commissioning: Commissioning efforts executed after a

project has been completed and accepted by the Owne r. Warranty Phase
Commissioning includes follow-up on verification of system performance,
measurement and verification tasks and assistance i n identifying
warranty issues and enforcing warranty provisions o f the construction
contract.

Warranty Visit: A commissioning meeting and site review where all

outstanding warranty issues and deferred testing is reviewed and
discussed.

Whole Building Commissioning: Commissioning of building systems such as
Building Envelope, HVAC, Electrical, Special Electr ical (Fire Alarm,
Security & Communications), Plumbing and Fire Prote ction as described

in this specification.

019100-13
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1.7 SYSTEMS TO BE COMMISSIONED

A. Commissioning of a system or systems specified f or this project is part
of the construction process. Documentation and test ing of these
systems, as well as training of the VA’s Operation and Maintenance
personnel, is required in cooperation with the VA a nd the Commissioning
Agent.

B. The following systems will be commissioned as pa rt of this project:

Systems To Be Commissioned

System Description

Building Exterior Closure

Foundations (excluding Standard, special, slab-on-grade, vapor
structural) barriers, air barriers
Superstructure Floor construction, roof constructio n,

sunshades, connections to adjacent structures

Exterior Closure Exterior walls, exterior windows, exterior

doors, louvers, grilles and sunscreens,

Roofing Roof system (including parapet), roof openi ngs
(skylights, pipe chases, ducts, equipment
curbs, etc.)

Note: The emphasis on commissioning the above
building envelope systems is on control of air
flow, heat flow, noise, infrared, ultraviolet,
rain penetration, moisture, durability,
security, reliability, constructability,
maintainability, and sustainability.

Equipment

Laboratory Fume Hoods  Fume Hood Certification

Biological Safety Cabinet Certification

Cabinets

Conveying Equipment

Elevators Interface with other systems (fire alarm,

etc.) [ASTM testing and certification by

others]

Pneumatic Tube Systems Interface with other systems (fire alarm,
etc.)

Fire Suppression

Fire Sprinkler Systems Wet pipe system

019100-14
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Systems To Be Commissioned

System

Description

Plumbing

Domestic Water

Distribution

backflow preventers

Wastewater Pump
Systems

Sump pumps

Medical Air Systems

ot certification, cross-con nection

verification

Medical Vacuum Systems

outlet certification, cross-connection

verification

Medical Gas Systems
(other than Medical
Air Systems)

Medical gas (oxygen) , outlet certification,

cross-connection verification

HVAC

Noise and Vibration

Control

Noise and vibration levels for critical
equipment such as Air Handlers, Chillers,
Cooling Towers, Boilers, Generators, etc. will
be commissioned as part of the system
commissioning

Direct Digital Control
System

Operator Interface Computer, Operator Work
Station (including graphics, point mapping,
trends, alarms), Network Communications
Modules and Wiring, Integration Panels. [DDC
Control panels will be commissioned with the
systems controlled by the panel]

HVAC Air Handling

Systems

Air handling Units, packaged rooftop AHU,
Outdoor Air conditioning units, humidifiers,

DDC control panels

HVAC
Ventilation/Exhaust

Systems

General exhaust, toilet exhaust, laboratory
exhaust, isolation exhaust, room
pressurization control systems

HVAC Terminal Unit

Systems

VAV Terminal Units, CAV terminal units, fan

coil units, fin-tube radiation, unit heaters

Humidity Control

Systems

Humidifiers, de-humidifiers, controls,

interface with facility DDC

019100-15
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Systems To Be Commissioned

System Description

Hydronic Distribution Pumps, DDC control panels, heat exchangers,
Systems

Electrical

Grounding & Bonding
Systems

Witness 3rd party testing, review reports

Electric Power

Monitoring Systems

Metering, sub-metering, power monitoring

systems, PLC control systems

Electrical System
Protective Device
Study

Review reports, verify field settings

consistent with Study

Low-Voltage
Distribution System

Normal power distribution system, Life-safety
power distribution system, critical power
distribution system, equipment power
distribution system, switchboards,
distribution panels, panelboards, verify
breaker testing results (injection current,

etc)

Emergency Power

Generation Systems

Generators, Generator paralleling switchgear,
automatic transfer switches, PLC and other

control systems

Lighting & Lighting
Control Systems

Emergency lighting, occupancy sensors,
lighting control systems, architectural
dimming systems, theatrical dimming systems,

exterior lighting and controls

Lightning Protection
System

Witness 3rd party testing, review reports

Communications

Grounding & Bonding
System

Witness 3rd party testing, review reports

Structured Cabling
System

Witness 3rd party testing, review reports

Public Address & Mass

Notification Systems

Witness 3rd party testing, review reports

019100-16
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Systems To Be Commissioned

System Description

Intercom & Program Witness 3rd party testing, review reports
Systems

Nurse Call & Code Blue Witness 3rd party testing, review reports
Systems

Electronic Safety and Security

Grounding & Bonding Wit

hess 3rd party testing, revi ew reports

Physical Access

Control Systems

Witness 3rd party testing, review reports

Access Control Systems

Witness 3rd party testing, review reports

Video Surveillance

System

Witness 3rd party testing, review reports

Fire Detection and

Alarm System

100% device acceptance testing, battery draw-
down test, verify system monitoring, verify

interface with other systems.

Site Utilities

Water Utilities City W

Vater Service Entrance, Backfl ow
Prevention, Pressure Control, Booster Pumps,

Irrigation Systems

Sanitary Sewerage
Utilities

City Sanitary Connection, Waste Treatment
Systems

Storm Drainage
Utilities

City Storm Water Connection, Site Storm Water

Distribution

Integrated Systems Tests

Loss of Power Response

Loss of power to building, loss of power to
campus, restoration of power to building,
restoration of power to campus.

Fire Alarm Response Integrated System Response to F ire Alarm
Condition and Return to Normal
1.8 COMMISSIONING TEAM
A. The commissioning team shall consist of, but not be limited to,

representatives of Contracto

subcontractors, installers, schedulers, suppliers,

deemed appropriate by the Department of Veterans Af

Commissioning Agent.

r, including Project Su

019100-17
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B. Members Appointed by Contractor:

1. Contractor’ Commissioning Manager: The designat
or entity that plans, schedules and coordinates the
activities for the construction team.

2. Contractor's Commissioning Representative(s): In
having authority to act on behalf of the entity he
represents, explicitly organized to implement the ¢
process through coordinated actions.

C. Members Appointed by VA:

1. Commissioning Agent: The designated person, com
plans, schedules, and coordinates the commissioning
implement the commissioning process. The VA will e
under a separate contract.

2. User: Representatives of the facility user and o
maintenance personnel.

3. A/E: Representative of the Architect and engine
professionals.

1.9 VA'S COMMISSIONING RESPONSIBILITIES
A. Appoint an individual, company or firm to act as

Agent.

B. Assign operation and maintenance personnel and s
participate in commissioning team activities includ

to, the following:

1. Coordination meetings.

2. Training in operation and maintenance of systems
equipment.

3. Testing meetings.

4. Witness and assist in Systems Functional Perform

5. Demonstration of operation of systems, subsystem

C. Provide the Construction Documents, prepared by
by VA, to the Commissioning Agent and for use in ma
commissioning process, developing the commissioning
manuals, and reviewing the operation and maintenanc
1.10 CONTRACTOR'S COMMISSIONING RESPONSIBILITIES
A. The Contractor shall assign a Commissioning Mana
commissioning activities of the Contractor, and sub
B. The Contractor shall ensure that the commissioni

outlined in these specifications are included in al
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that subcontractors comply with the requirements of these

specifications.

C. The Contractor shall ensure that each installing

assign representatives with expertise and authority

the subcontractor and schedule them to participate

commissioning team activities including, but not li

following:

1. Participate in commissioning coordination meetin

2. Conduct operation and maintenance training sessi
with approved training plans.

3. Verify that Work is complete and systems are ope
to the Contract Documents, including calibration of
and controls.

4. Evaluate commissioning issues and commissioning
identified in the Commissioning Issues Log, field r
reports or other commissioning documents. In collab
entity responsible for system and equipment install
corrective action.

5. Review and comment on commissioning documentatio

6. Participate in meetings to coordinate Systems Fu
Testing.

7. Provide schedule for operation and maintenance d
equipment startup, and testing to Commissioning Age
incorporation into the commissioning plan.

8. Provide information to the Commissioning Agent f
commissioning plan.

9. Participate in training sessions for VA's operat
personnel.

10. Provide technicians who are familiar with the ¢
operation of installed systems and who shall develo
procedures to conduct Systems Functional Performanc
installed systems.

1.11 COMMISSIONING AGENT’S RESPONSIBILITIES
A. Organize and lead the commissioning team.
B. Prepare the commissioning plan. See Paragraph 1.
specification Section for further information.
C. Review and comment on selected submittals from t

general conformance with the Construction Documents
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comment on the ability to test and operate the syst em and/or equipment,
including providing gages, controls and other compo nents required to
operate, maintain, and test the system. Review and comment on
performance expectations of systems and equipment a nd interfaces
between systems relating to the Construction Docume nts.

D. At the beginning of the construction phase, cond uct an initial
construction phase coordination meeting for the pur pose of reviewing
the commissioning activities and establishing tenta tive schedules for
operation and maintenance submittals; operation and maintenance
training sessions; TAB Work; Pre-Functional Checkli sts, Systems
Functional Performance Testing; and project complet ion.

E. Convene commissioning team meetings for the purp ose of coordination,
communication, and conflict resolution; discuss sta tus of the
commissioning processes. Responsibilities include arranging for
facilities, preparing agenda and attendance lists, and notifying
participants. The Commissioning Agent shall prepar e and distribute
minutes to commissioning team members and attendees within five

workdays of the commissioning meeting.

F. Observe construction and report progress, observ ations and issues.
Observe systems and equipment installation for adeq uate accessibility
for maintenance and component replacement or repair , and for general

conformance with the Construction Documents.

G. Prepare Project specific Pre-Functional Checklis ts and Systems
Functional Performance Test procedures.

H. Coordinate Systems Functional Performance Testin g schedule with the
Contractor.

I. Witness selected systems startups.

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

K. Witness and document Systems Functional Performa nce Testing.

L. Compile test data, inspection reports, and certi ficates and include

them in the systems manual and commissioning report

M. Review and comment on operation and maintenance (O&M) documentation and
systems manual outline for compliance with the Cont ract Documents.
Operation and maintenance documentation requirement s are specified in
Paragraph 1.25, Section 01 00 00 GENERAL REQUIREMEN TS.

019100-20



VA Medical Center - Richmond, VA
Construct Cancer Center

Project No. 652-3 18
Bid Documents: 09/09/19

N. Review operation and maintenance training progra m developed by the

Contractor. Verify training plans provide qualifie d instructors to
conduct operation and maintenance training.

O. Prepare commissioning Field Observation Reports.

P. Prepare the Final Commissioning Report.

Q. Return to the site at 10 months into the 12 mont h warranty period and

review with facility staff the current building ope
condition of outstanding issues related to the orig
Systems Functional Performance Testing. Also interv
and identify problems or concerns they have operati
originally intended. Make suggestions for improveme
recording these changes in the O&M manuals. Identif
come under warranty or under the original construct
facility staff in developing reports, documents and

services to remedy outstanding problems.

ration and the

inal and seasonal
iew facility staff

ng the building as
nts and for

y areas that may
ion contract. Assist

requests for

R. Assemble the final commissioning documentation, including the Final
Commissioning Report and Addendum to the Final Comm
1.12 COMMISSIONING DOCUMENTATION

A. Commissioning Plan: A document, prepared by Com

issioning Report.

missioning Agent, that

outlines the schedule, allocation of resources, and

requirements of the commissioning process, and shal

not limited, to the following:

1. Plan for delivery and review of submittals, syst
other documents and reports. ldentification of the
these documents to other functions and a detailed d
submittals that are required to support the commiss
Submittal dates shall include the latest date appro
must be received without adversely affecting commis

2. Description of the organization, layout, and con
commissioning documentation (including systems manu
detailed description of documents to be provided al
identification of responsible parties.

3. Identification of systems and equipment to be co

4. Schedule of Commissioning Coordination meetings.

5. Identification of items that must be completed b

operation can proceed.

(o2}

. Description of responsibilities of commissioning

~

. Description of observations to be made.
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8. Description of requirements for operation and ma

9. Schedule for commissioning activities with dates
overall construction schedule.

10. Process and schedule for documenting changes on
to appear in Project Record Documents.

11. Process and schedule for completing prestart an
for systems, subsystems, and equipment to be verifi

12. Preliminary Systems Functional Performance Test

B. Systems Functional Performance Test Procedures:

Agent will develop Systems Functional Performance T
each system to be commissioned, including subsystem
interfaces or interlocks with other systems. Syste
Performance Test Procedures will include a separate
for comments, for each item to be tested. Prelimin
Functional Performance Test Procedures will be prov
Architect/Engineer, and Contractor for review and c
Performance Test Procedure will include test proced
of operation and provide space to indicate whether
responded as required. Each System Functional Perf
procedure, regardless of system, subsystem, or equi
shall include, but not be limited to, the following
1. Name and identification code of tested system.
2. Test number.
3. Time and date of test.
4. Indication of whether the record is for a first
following correction of a problem or issue.
5. Dated signatures of the person performing test a
if applicable.
6. Individuals present for test.
7. Observations and Issues.

8. Issue number, if any, generated as the result of

C. Pre-Functional Checklists: The Commissioning Ag

Functional Checklists. Pre-Functional Checklists s
and signed by the Contractor, verifying that system
equipment, and associated controls are ready for te
Commissioning Agent will spot check Pre-Functional

accuracy and readiness for testing. Inaccurate or
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Functional Checklists shall be returned to the Cont

correction and resubmission.

D. Test and Inspection Reports: The Commissioning

data, observations, and measurements on Systems Fun
Test Procedure. The report will also include recom
acceptance or non-acceptance. Photographs, forms,
appropriate for the application shall be included w
Commissioning Agent Will compile test and inspectio
and inspection certificates and include them in sys

commissioning report.

E. Corrective Action Documents: The Commissioning

corrective action taken for systems and equipment t
documentation will include any required modificatio
equipment and/or revisions to test procedures, if a
Commissioning Agent will witness and document any r
and/or equipment requiring corrective action and do

results.

F. Commissioning Issues Log: The Commissioning Age

maintain Commissioning Issues Log that describes Co
and Commissioning Observations that are identified
Commissioning process. These observations and issu
not limited to, those that are at variance with the
The Commissioning Issues Log will identify and trac
encountered, the party responsible for resolution,
resolution, and document how the issue was resolved
Commissioning Issues Log will also track the status
issues.
1. Creating an Commissioning Issues Log Entry:
a. ldentify the issue with unique numeric or alphan
by which the issue may be tracked.
b. Assign a descriptive title for the issue.
c. ldentify date and time of the issue.
d. Identify test number of test being performed at
observation, if applicable, for cross reference.
e. ldentify system, subsystem, and equipment to whi
applies.

f. Identify location of system, subsystem, and equi
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g. Include information that may be helpful in diagn
evaluating the issue.

h. Note recommended corrective action.

i. Identify commissioning team member responsible f
action.

j- Identify expected date of correction.

k. Identify person that identified the issue.

2. Documenting Issue Resolution:

a. Log date correction is completed or the issue is

b. Describe corrective action or resolution taken.
description of diagnostic steps taken to determine
the issue, if any.

c. ldentify changes to the Contract Documents that
action.

d. State that correction was completed and system,
equipment are ready for retest, if applicable.

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

f. Identify person(s) verifying the issue resolutio

G. Final Commissioning Report: The Commissioning A

results of the commissioning process, including unr
performance of systems, subsystems, and equipment.
Report will indicate whether systems, subsystems, a
been properly installed and are performing accordin
Documents. This report will be used by the Departm
Affairs when determining that systems will be accep
will be used to evaluate systems, subsystems, and e
serve as a future reference document during VA occu
It shall describe components and performance that e
of the Contract Documents and those that do not mee
the Contract Documents. The commissioning report w
not limited to, the following:
1. Lists and explanations of substitutions; comprom
the Contract Documents; record of conditions; and,
recommendations for resolution. Design Narrative d
maintained by the Commissioning Agent.
2. Commissioning plan.
3. Pre-Functional Checklists completed by the Contr
annotation of the Commissioning Agent review and sp
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4. Systems Functional Performance Test Procedures,
test results and test completion.

5, Commissioning Issues Log.

6. Listing of deferred and off season test(s) not p

the schedule for their completion.

H. Addendum to Final Commissioning Report: The Com

prepare an Addendum to the Final Commissioning Repo

the Warranty Period. The Addendum will indicate wh

subsystems, and equipment are complete and continue

according to the Contract Documents. The Addendum

Commissioning Report shall include, but is not limi

following:

1. Documentation of deferred and off season test(s)

2. Completed Systems Functional Performance Test Pr
season test(s).

3. Documentation that unresolved system performance
resolved.

4. Updated Commissioning Issues Log, including stat
issues.

5. Identification of potential Warranty Claims to b

Contractor.

I. Systems Manual: The Commissioning Agent will ga

information and compile the Systems Manual. The Sy

include, but is not limited to, the following:

1. Design Narrative, including system narratives, s
line diagrams, flow diagrams, equipment schedules,
throughout the Project.

2. Reference to Final Commissioning Plan.

3. Reference to Final Commissioning Report.

4. Approved Operation and Maintenance Data as submi

Contractor.

1.13 SUBMITTALS

A. Preliminary Commissioning Plan Submittal: The C

prepared a Preliminary Commissioning Plan based on
Construction Documents. The Preliminary Commission
as an Appendix to this specification section. The
Commissioning Plan is provided for information only

preliminary information about the following commiss
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1. The Commissioning Team: A list of commissioning
organization.

2. Systems to be commissioned. A detailed list of
commissioned for the project. This list also provi
information on systems/equipment submittals to be r
Commissioning Agent; preliminary information on Pre
Checkilists that are to be completed; preliminary in
Systems Performance Testing, including information
size (where authorized by the VA).

3. Commissioning Team Roles and Responsibilities: P
responsibilities for each Commissioning Team member

4. Commissioning Documents: A preliminary list of ¢
documents, include identification of the parties re
preparation, review, approval, and action on each d

5. Commissioning Activities Schedule: ldentificati
Activities, including Systems Functional Testing, t
duration and predecessors for the activity.

6. Pre-Functional Checklists: Preliminary Pre-Func
for equipment, components, subsystems, and systems
commissioned. These Preliminary Pre-Functional Che
guidance on the level of detailed information the C
include on the final submission.

7. Systems Functional Performance Test Procedures:
by-step System Functional Performance Test Procedur
during Systems Functional Performance Testing. The
Systems Functional Performance procedures provide i
level of testing rigor, and the level of Contractor
during performance of system’s testing.

B. Final Commissioning Plan Submittal: Based on th

Documents and the Contractor’s project team, the Co
will prepare the Final Commissioning Plan as descri
The Commissioning Agent will submit three hard copi
electronic files of Final Commissioning Plan. The
review the Commissioning Plan and provide any comme
Commissioning Agent will incorporate review comment

Commissioning Plan as directed by the VA.

C. Systems Functional Performance Test Procedure:

will submit preliminary Systems Functional Performa
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to the Contractor, and the VA for review and commen

shall return review comments to the VA and the Comm

The VA will also return review comments to the Comm

Commissioning Agent will incorporate review comment

Systems Functional Test Procedures to be used in Sy

Performance Testing.

D. Pre-Functional Checklists: The Commissioning Ag
Functional Checklists to be completed by the Contra

E. Test and Inspection Reports: The Commissioning
and inspection reports to the VA with copies to the
Architect/Engineer.

F. Corrective Action Documents: The Commissioning
corrective action documents to the VA COR with copi
and Architect.

G. Preliminary Commissioning Report Submittal: The
will submit three electronic copies of the prelimin
report. One electronic copy, with review comments,
the Commissioning Agent for preparation of the fina

H. Final Commissioning Report Submittal: The Commi
submit four sets of electronically formatted inform
commissioning report to the VA. The final submitta
comments as directed by the VA.

I. Data for Commissioning:

1. The Commissioning Agent will request in writing
specific information needed about each piece of com
equipment or system to fulfill requirements of the
Plan.

2. The Commissioning Agent may request further docu
necessary for the commissioning process or to suppo
collection requirements, including Construction Ope
Information Exchange (COBIE), Building Information
etc.

1.14 COMMISSIONING PROCESS

A. The Commissioning Agent will be responsible for
of the commissioning process as well as coordinatin
commissioning tasks with the VA and the Contractor.

VA, the Contractor shall incorporate Commissioning
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but not limited to, Systems Functional Performance

predecessors) with the Master Construction Schedule

B. Within //XX// days of contract award, the Contra

specific individual as the Commissioning Manager (C
lead the commissioning effort on behalf of the Cont
Commissioning Manager shall be the single point of
communications for all commissioning related servic
Contractor.

C. Within //XX// days of contract award, the Contra

each subcontractor designates specific individuals
Representatives (CXR) to be responsible for commiss
tasks. The Contractor shall ensure the designated C
Representatives participate in the commissioning pr
members providing commissioning testing services, e
adjustments, and corrections if necessary. The Cont
that all Commissioning Representatives shall have s
to direct their respective staff to provide the ser

to speak on behalf of their organizations in all co

contractual matters.

1.15 QUALITY ASSURANCE

A. Instructor Qualifications: Factory authorized se

shall be experienced in training, operation, and ma

for installed systems, subsystems, and equipment.

B. Test Equipment Calibration: The Contractor shal

equipment manufacturer's calibration procedures and
Recalibrate test instruments immediately whenever i
repaired following damage or dropping. Affix calib
instruments. Instruments shall have been calibrate

prior to use.

1.16 COORDINATION

A. Management: The Commissioning Agent will coordi

activities with the VA and Contractor. The Commiss
submit commissioning documents and information to t
commissioning team members shall work together to f
contracted responsibilities and meet the objectives

documents.

B. Scheduling: The Contractor shall work with the

the VA to incorporate the commissioning activities
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construction schedule. The Commissioning Agent will
information (including, but not limited to, tasks,
predecessors) on commissioning activities to allow
the VA to schedule commissioning activities. All pa
scheduling issues and make necessary notifications
in order to expedite the project and the commission
Contractor shall update the Master Construction as

C. Initial Schedule of Commissioning Events: The C
provide the initial schedule of primary commissioni
Commissioning Plan and at the commissioning coordin
Commissioning Plan will provide a format for this s
construction progresses, more detailed schedules wi
the Contractor with information from the Commission

D. Commissioning Coordinating Meetings: The Commis
conduct periodic Commissioning Coordination Meeting
commissioning team to review status of commissionin
discuss scheduling conflicts, and to discuss upcomi
process activities.

E. Pretesting Meetings: The Commissioning Agent wi
meetings of the commissioning team to review startu
Functional Checklist results, Systems Functional Pe
procedures, testing personnel and instrumentation r

F. Systems Functional Performance Testing Coordinat
shall coordinate testing activities to accommodate
assurance and control services with a minimum of de
necessity of removing and replacing construction to
and inspecting. The Contractor shall coordinate th
tests, inspections, obtaining samples, and similar

PART 2 - PRODUCTS
2.1 TEST EQUIPMENT

A. The Contractor shall provide all standard and sp
equipment required to perform Systems Functional Pe
Test equipment required for Systems Functional Perf
be identified in the detailed System Functional Per
Procedure prepared by the Commissioning Agent.

B. Data logging equipment and software required to
provided by the Contractor.
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C. All testing equipment shall be of sufficient qua lity and accuracy to

test and/or measure system performance with the tol erances specified in
the Specifications. If not otherwise noted, the fol lowing minimum
requirements apply: Temperature sensors and digital thermometers shall
have a certified calibration within the past year t 0 an accuracy of 0.5
°C (1.0 ©F) and a resolution of + or - 0.1 °C (0.2 ©°F). Pressure sensors
shall have an accuracy of + or - 2.0% of the value range being measured
(not full range of meter) and have been calibrated within the last
year. All equipment shall be calibrated according t o the manufacturer's
recommended intervals and following any repairs to the equipment.
Calibration tags shall be affixed or certificates r eadily available.
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PART 3 - EXECUTION
3.1 COMMISSIONING PROCESS ROLES AND RESPONSIBILITIE S

A. The following table outlines the roles and respo

the Construction Phase:

Project No. 652-3 18
Bid Documents: 09/09/19

nsibilities for the Commissioning Team members duri

ng

Construction Phase CxA = Commissioning Agent L = Lead
RE = COR P = Participate
o o A/E = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities . )
PC = Prime Contractor R = Review
O&M = Gov't Facility O&M O = Optional
Category Task Description CxA| RE A/E | PC O&M | Notes
Meetings Construction Commissioning Kick Off L A P P e
meeting
Commissioning Meetings L A P g g
Project Progress Meetings P A P N g
Controls Meeting L A P g g
Coordination Coprdinate with [OGC's, AHJ, Vendors,
etc.] to ensure that Cx interacts L A P P N/A
properly with other systems as needed
to support the OPR and BOD.
Cx Plan & Spec Final Commissioning Plan L A R R Q
Schedules Duration Schedule for Commissioning L A R R N/A
Activities
OPR and BOD Maintain OPR on behalf of Owner L A R R q
Maintain BOD/DID on behalf of Owner L A R q
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Construction Phase CxA = Commissioning Agent L =Lead
RE = COR P = Participate
o o A/E = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities . )
PC = Prime Contractor R = Review
O&M = Gov't Facility O&M O = Optional
Category Task Description CxA| RE A/E | PC O&M | Notes
Document TAB Plan Review L A R R Q
Reviews Submittal and Shop Drawing Review R A R L Q
Review Contractor Equipment Startup L A R R N/A
Checklists
Review Change Orders, ASI, and RFI L A R R N/A
Site Witness Factory Testing P A i g
Observations Construction Observation Site Visits A R Q
Functional Final Pre-Functional Checklists L R R Q
Test Protocols Final Functional Performance Test L R R a
Protocols
Technical Issues Resolution Meetings P A P i g
Activities
Reports and Status Reports L A R (0]
Logs Maintain Commissioning Issues Log L A R Q
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18

nsibilities for the Commissioning Team members duri

ng

Acceptance Phase CxA = Commissioning Agent L = Lead
RE = COR P = Participate
- o AJE = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities ) )
PC = Prime Contractor R = Review
O&M = Gov't Facility O&M O = Optional
Category Task Description CxA RE | AIE | PC 0o&M Notes
Meetings Commissioning Meetings L A P 1 g
Project Progress Meetings P A P i g
Pre-Test Coordination Meeting L A P P d
Lessons Learned and Commissioning L A b s q
Report Review Meeting
Coordination Coprdinate with [OGC's, AHJ, Vendors,
etc.] to ensure that Cx interacts
: L P P P g
properly with other systems as needed
to support OPR and BOD
Cx Plan & Spec Maintain/Update Commissioning Plan L A R R Q
Schedules Rrepare Functional Test Schedule L A R R 0]
OPR and BOD Maintain OPR on behalf of Owner L A R R
Maintain BOD/DID on behalf of Owner L A R R 0]
Doc_ument Rewew Completed Pre-Functional L A R R d
Reviews Checklists
Pre-Functional Checklist Verification L A R R 0]
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Acceptance Phase CxA = Commissioning Agent L = Lead
RE = COR P = Participate
A/E = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities ) )
PC = Prime Contractor R = Review
O&M = Gov't Facility O&M O = Optional
Category Task Description CxA RE | A/IE | PC o&M Notes
Review Operations & Maintenance Manuals L A R R =
Training Plan Review L A R R =
Warranty Review L A R R Q
Review TAB Report L A R R q
Site Construction Observation Site Visits L A R R q
Observations Witness Selected Equipment Startup A R R
Functional TAB Verification A R R q
Test Protocols Systems Functional Performance Testing A P b
Retesting L A P P =
Technical Issues Resolution Meetings P A P i
Activities Systems Training L S R P A
Reports and Status Reports L A R R [0
Logs Maintain Commissioning Issues Log L A R R q
Final Commissioning Report L A R R =
Prepare Systems Manuals L A R R =
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nsibilities for the Commissioning Team members duri

ng

Warranty Phase CxA = Commissioning Agent L = Lead
RE = COR P = Participate
- o AJE = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities ) i
PC = Prime Contractor R = Review
O&M = Gov't Facility O&M O = Optional
Category Task Description CxA| RE | AIE |PC O&M Notes
Meetings Rost-Occupancy User Review Meeting L A o) b A
Site _ Periodic Site Visits L A H b
Observations
Functional Deferred and/or seasonal Testing L A b A
Test Protocols
Technical Issues Resolution Meetings L s o H i
Activities
Post-Occupancy Warranty Checkup and
review of Significant Outstanding L A R A
Issues
Reports and Final Commissioning Report Amendment A R R
Logs Status Reports A R R
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3.2 STARTUP, INITIAL CHECKOUT, AND PRE-FUNCTIONAL C  HECKLISTS

A. The following procedures shall apply to all equi pment and systems to be
commissioned, according to Part 1, Systems to Be Co mmissioned.

1. Pre-Functional Checklists are important to ensur e that the equipment
and systems are hooked up and operational. These en sure that Systems
Functional Performance Testing may proceed without unnecessary
delays. Each system to be commissioned shall have a full Pre-
Functional Checklist completed by the Contractor pr ior to Systems
Functional Performance Testing. No sampling strateg ies are used.

a. The Pre-Functional Checklist will identify the t rades responsible
for completing the checklist. The Contractor shall ensure the

appropriate trades complete the checklists.

b. The Commissioning Agent will review completed Pr e-Functional
Checklists and field-verify the accuracy of the com pleted
checklist using sampling techniques.

2. Startup and Initial Checkout Plan: The Contract or shall develop
detailed startup plans for all equipment. The prima ry role of the
Contractor in this process is to ensure that there is written
documentation that each of the manufacturer recomme nded procedures
have been completed. Parties responsible for startu p shall be
identified in the Startup Plan and in the checklist forms.

a. The Contractor shall develop the full startup pl an by combining
(or adding to) the checklists with the manufacturer 's detailed
startup and checkout procedures from the O&M manual data and the
field checkout sheets normally used by the Contract or. The plan
shall include checklists and procedures with specif ic boxes or
lines for recording and documenting the checking an d inspections
of each procedure and a summary statement with a si gnature block

at the end of the plan.

b. The full startup plan shall at a minimum consist of the following
items:
1) The Pre-Functional Checklists.

2) The manufacturer's standard written startup proc edures copied
from the installation manuals with check boxes by e ach
procedure and a signature block added by hand at th e end.

3) The manufacturer's normally used field checkout sheets.
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¢. The Commissioning Agent will submit the full sta
VA and Contractor for review. Final approval will

d. The Contractor shall review and evaluate the pro
format for documenting them, noting any procedures
be revised or added.

3. Sensor and Actuator Calibration

a. All field installed temperature, relative humidi
pressure sensors and gages, and all actuators (damp
valves) on all equipment shall be calibrated using
described in Division 21, Division 22, Division 23,
Division 27, and Division 28 specifications.

b. All procedures used shall be fully documented on
Functional Checklists or other suitable forms, clea
referencing the procedures followed and written doc
initial, intermediate and final results.

4. Execution of Equipment Startup

a. Four weeks prior to equipment startup, the Contr
schedule startup and checkout with the VA and Commi
Agent. The performance of the startup and checkout
directed and executed by the Contractor.

b. The Commissioning Agent will observe the startup
selected pieces of primary equipment.

c. The Contractor shall execute startup and provide
Commissioning Agent with a signed and dated copy of
startup checklists, and contractor tests.

d. Only individuals that have direct knowledge and
line item task on the Startup Checklist was actuall
shall initial or check that item off. It is not acc

witnessing supervisors to fill out these forms.

rtup plan to the
be by the VA.
cedures and the

that need to

ty, CO2 and
ers and
the methods

Division 26,

the Pre-

rly
umentation of

actor shall
ssioning
shall be

procedures for

the VA and

the completed

witnessed that a
y performed
eptable for

3.3 DEFICIENCIES, NONCONFORMANCE, AND APPROVAL IN C HECKLISTS AND STARTUP

A. The Contractor shall clearly list any outstandin
startup and Pre-Functional Checklist procedures tha
successfully, at the bottom of the procedures form
sheet. The procedures form and any outstanding defi
provided to the VA and the Commissioning Agent with

completion.
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B. The Commissioning Agent will review the report a nd submit comments to

the VA. The Commissioning Agent will work with the Contractor to
correct and verify deficiencies or uncompleted item s. The Commissioning
Agent will involve the VA and others as necessary. The Contractor shall
correct all areas that are noncompliant or incomple te in the checklists
in a timely manner, and shall notify the VA and Com missioning Agent as
soon as outstanding items have been corrected. The Contractor shall
submit an updated startup report and a Statement of Correction on the
original noncompliance report. When satisfactorily completed, the
Commissioning Agent will recommend approval of the checklists and

startup of each system to the VA.
C. The Contractor shall be responsible for resoluti on of deficiencies as
directed the VA.

3.4 PHASED COMMISSIONING

A. The project may require startup and initial chec kout to be executed in
phases. This phasing shall be planned and scheduled in a coordination
meeting of the VA, Commissioning Agent, and the Con tractor. Results
will be added to the master construction schedule a nd the commissioning
schedule.

3.5 DDC SYSTEM TRENDING FOR COMMISSIONING

A. Trending is a method of testing as a standalone method or to augment

manual testing. The Contractor shall trend any and all points of the

system or systems at intervals specified below.
B. Alarms are a means to notify the system operator that abnormal
conditions are present in the system. Alarms shall be structured into

three tiers — Critical, Priority, and Maintenance.

1. Critical alarms are intended to be alarms that r equire the immediate
attention of and action by the Operator. These ala rms shall be
displayed on the Operator Workstation in a popup st yle window that
is graphically linked to the associated unit's grap hical display.
The popup style window shall be displayed on top of any active
window within the screen, including non DDC system software.

2. Priority level alarms are to be printed to a pri nter which is
connected to the Operator’'s Work Station located wi thin the
engineer’s office. Additionally Priority level ala rms shall be able
to be monitored and viewed through an active alarm application.
Priority level alarms are alarms which shall requir e reaction from
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the operator or maintenance personnel within a norm al work shift,

and not immediate action.

3. Maintenance alarms are intended to be minor issu es which would
require examination by maintenance personnel within the following
shift. These alarms shall be generated in a schedu led report
automatically by the DDC system at the start of eac h shift. The
generated maintenance report will be printed to a p rinter located

within the engineer’s office.

C. The Contractor shall provide a wireless internet network in the
building for use during controls programming, check out, and
commissioning. This network will allow project team members to more
effectively program, view, manipulate and test cont rol devices while

being in the same room as the controlled device.

D. The Contractor shall provide graphical trending through the DDC control
system of systems being commissioned. Trending requ irements are
indicated below and included with the Systems Funct ional Performance
Test Procedures. Trending shall occur before, durin g and after Systems
Functional Performance Testing. The Contractor shal | be responsible for
producing graphical 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 grap hical reports shall
be submitted to the COR and Commissioning Agent for review and analysis
before, during dynamic operation, and after Systems Functional
Performance Testing. The Contractor shall provide, but not limited to,
the following trend requirements and trend submissi ons:

1. Pre-testing, Testing, and Post-testing — Trend r eports of trend logs
and graphical trend plots are required as defined b y the
Commissioning Agent. The trend log points, sampling rate, graphical
plot configuration, and duration will be dictated b y the
Commissioning Agent. At any time during the Commiss ioning Process
the Commissioning Agent may recommend changes to as pects of trending
as deemed necessary for proper system analysis. The Contractor shall
implement any changes as directed by the COR. Any p re-test trend
analysis comments generated by the Commissioning Te am should be
addressed and resolved by the Contractor, as direct ed by the COR,
prior to the execution of Systems Functional Perfor mance Testing.
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2. Dynamic plotting — The Contractor shall also pro

plotting during Systems Functional Performance test
intervals for points determined by the Systems Func
Performance Test Procedure. The graphical plots wil
and plotted at durations listed in the Systems Func

Performance Test Procedure.

3. Graphical plotting - The graphical plots shall b

4. T

dual y-axis allowing 15 or more trend points (serie
simultaneously on the graph with each series in dis
plots will further require title, axis naming, lege
described by the Systems Functional Performance Tes
this cannot be sufficiently accomplished directly i
Digital Control System then it is the responsibilit
Contractor to plot these trend logs in Microsoft Ex

he following tables indicate the points to be t

by system. The Operational Trend Duration column i
trend duration for normal operations. The Testing
column indicates the trend duration prior to System
Performance Testing and again after Systems Functio
Testing. The Type column indicates point type: Al
AO = Analog Output, DI = Digital Input, DO = Digita
Calculated Point. In the Trend Interval Column, CO
Value. The Alarm Type indicates the alarm priority;

= Priority, and M = Maintenance. The Alarm Range ¢
when the point is considered in the alarm state. T
column indicates the length of time the point must
alarm state before the alarm is recorded in the DDC
to allow minor, short-duration events to be correct

system prior to recording an alarm.
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Dual-Path Air Handling Unit Trending and Alarms

Operationa Testing

Point Type ;I;]rti rr]\c/jal | Trend Trend ,_?_\Iargn g:rlme gl;;m
Duration Duration yp 9 y

OA Al f5Min  24hours  3days N/A

Temperature i

RA Al 15 Min 24 hours 3 days N/A

Temperature i

RA Humidity A 15Min 24 haurs 3 days P >60% RH rlnom
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Dual-Path Air Handling Unit Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n gl:lrrlme glg;m
Duration Duration yp 9 y
Mixed Air Al None None None A
Temp
. +5°F 10
SA Temp Al 15 Min 24]hours 3 dayp C from SP min
Supply Fan Al f5Min  24hours  3days N/A
Speed i
Return Fan Al N5Min  24dhours  3days N/A
Speed 1
RA Pre-Filter Al None None None A
Status
OA Pre-Filter Al None None None A
Status
After Filter Al None None None A
Status
0,
SA Flow Al 15Min 24hours 3 days c £10% 10
from SP min
OA Supply Al h5Min  24dhours  3days p 5°F 10
Temp 1 from SP min
RA Supply Al f5Min  24hours 3days  NI/A
Temp 1
RACHWValve | | hsmin  24hours 3 days N/A
Position 1
OACHWValve |\ hsmin  24hours 3 days N/A
Position 1
OA HW Valve Al N5Min  24dhours  3days N/A
Position
0,
OA Flow Al 15 Min 24 hours 3 days P £10% 5 min
from SP
0,
RA Flow A\l 15Min  24hours  3days P £10% 5 min
from SP
Initial UVC
Intensity (%) Al None None None A
. +25% .
Duct Pressure Al 15 Min 24 holirs 3 days C 6 min
from SP
0,
CO2 Level Al 15 Min 24 hours 3 days P £10% 1Q
from SP min
Status
Supply Fan DI COoV 24 hours 3 days C <> 1Q
Status min
Command
Status
Return Fan DI COoV 24 hours 3 days C <> 19
Status Min
Command
g'gh Static DI COoV 24 hours 3 days P True 1 min
tatus
Fire Alarm DI COV 24 hours 3 days C True 5 min
Status
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Dual-Path Air Handling Unit Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n g:r]me glg;m
Duration Duration yp 9 Y
Freeze Stat DI COV 24 hours 3 days C True 10.
Level 1 min
Freeze Stat DI cov 24 hours 3 days C True 5 min
Level 2
Freeze Stat DI [cov 24hours  3days P True 1 min
Level 3
Fire/Smoke DI covV 24 hours  3days P Closed 1 min
Damper Status
Emergency AHU | 5 |cov 24hours  3days P True 1 min
Shutdown
Status
Exhaust Fan DI COV 24 hours 3 days C <> 10-
#1 Status min
Command
Status
Exhaust Fan DI |cov 24hours 3 days c <> 10
#2 Status min
Command
Status
Exhaust Fan DI COoV 24 hours 3 days C <> 1Q
#3 Status min
Command
OA Alarm DI cov 24 hours 3 days C True |}n(:n
High Static DI COV 24 hours 3 days C True 19
Alarm min
UVC Emitter DI CcoV 24 hours 3 days P True 10.
Alarm min
CO2 Alarm DI cov 24 hours 3 days P True rln(:n
Power Failure DI CcoO 24 hours 3 days P True 1 min
Supply Fan AO |15Min  Zdahours  3days N/A
Speed er
Return Fan AO  |15Min  dahours 3ddys  N/A
Speed
RACHWValve |\ |15Min  24hours 3 ddys N/A
Position
OACHWValve |\ |15Min  24hours 3 ddys N/A
Position
OA HW Valve AO  |15Min  Zd4hours 3ddys  NIA
osition
Supply Fan
S/S DO cov 24 hours 3|days N/A
glest“m Fan Do | cov 24hours  3|days N/A
Ewe/Smoke DO cov 24 hours 3|days N/A
ampers
gfgaUSt Fan Do | cov 24hours  3|days N/A
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Dual-Path Air Handling Unit Trending and Alarms
Operationa Testing
Point Type ;I;\rt?a rr]\(jal | Trend Trend ,_?Iargn glsrr]me glg;m
Duration Duration yp 9 Y
gfgaUSt Fan po |cov 24hours  3|days N/A
g;(g aust Fan DO cov 24 hours 3|days N/A
AHU Energy Calc 1 Hour 30 day N/A N/A
Terminal Unit (VAV, CAV, etc.) Trending and Alarms
Operationa Testing
Point Type H:a rr]\?al | Trend Trend ?Iar(ren g?rr]me glg;m
Duration Duration yp 9 y
Space Al I5Min  13hours  3days P £5°F 10
Temperature i from SP min
Air Flow Al 15 Min 12hdurs  3days P £5°F 10
from SP min
SA Al B5Min  13hours  3days P 5°F 10
Temperature i from SP min
Local . , +10°F 60
Setpoint Al 15 Min 12 hours 3 days M from SP min
Space . A > 60% .
Humidity Al 15 Min 12 hours 3 days P RH 5 min
Unoccupied DI [cov 12hours  3days M N/A 12
Override Hours
Ze frigerator DI COoV 12 hours 3 days C N/A 1Q
arm min
Damper 15
Position AO Minutes 12 hours 3|days N/A
Heating coil 15
Valve AO ; 12 hours 3|days N/A
L Minutes
Position
4-Pipe Fan Coil Trending and Alarms
Operationa Testing
Point Type ;I;]rti rr]\c/jal | Trend Trend ,_?_\Iargn g:rlme gl;;m
Duration Duration yp 9 Y
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4-Pipe Fan Coil Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n glsrr]me glg;m
Duration Duration yp 9 Y
Space 15 +5°F 10
Temperature Al Minutes 12 hours 3|days P from SP min
SA 15 +5°F 10
Temperature Al Minutes 12 hours 3|days P from SP min
Pre-Filter Al None None None M 5P L
Status hour
Water Sensor D cav 12 [hours 3 days M N/A ﬁ/lom
Cooling Coil 15
Valve AO ; 12 hours 3|days N/A
L Minutes
Position
Heating coil 15
Valve AO . 12 hours 3|days N/A
I Minutes
Position
Status 30
Fan Coil DO cov 12 hours 3|days M <> min
ON/OFF Command
2-Pipe Fan Coil Unit Trending and Alarms
Operationa Testing
Point Type ;I;]rti r:\c/jal | Trend Trend ?Iar;n é?r:me gl;;m
Duration Duration yp 9 y
Space 15 +5°F 10
Temperature Al Minutes 12 hours 3|days P from SP min
SA 15 +5°F 10
Temperature Al Minutes 12 hours 3|days P from SP min
Pre-Filter Al None None None M 5P L
Status hour
Water Sensor D cqv 12|hours 3 days M N/A f/ﬁn
Cooling Coil 15
Valve AO Mi 12 hours 3|days N/A
o inutes
Position
Status 30
Fan Coil DO cov 12 hours 3|days M <> min
ON/OFF Command
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Unit Heater Trending and Alarms
Operationa Testing
Point Type ;I;]rt((aa r:\(jal | Trend Trend ,_?Iar(ran glsrr]me glg;m
Duration Duration yp 9 Y
Space 15 +5°F 10
Temperature Al Minutes 12 hours days P from SP min
Heating Valve 15
Position AO Minutes 12 hours days N/A
. Status
Unit Heater 30
ON/OEE DO cov 12 hours days M <> min
Command
Steam and Condensate Pumps Trending and Alarms
Operationa Testing
Point Type HSE r:\(jal | Trend Trend ,_?Iar(ran g:rlme glg;m
Duration Duration yp 9 Y
Steam Flow 15
(LB/HR) Al Minutes 12 hours days N/A
Condensate 15
Pump Run Al ; 12 hours days N/A
Minutes
Hours
Water Meter 15
(GPM) Al Minutes 12 hours days N/A
Electric 15
Meter (KW/H) Al Minutes 12 hours days N/A
Irrigation 15
Meter (GPM) Al Minutes 12 hours days N/A
Chilled Water 15
Flow (TONS) Al Minutes 12 hours days N/A
Condensate 15
Flow (GPM) Al Minutes 12 hours days N/A
High Water DI COoV 12 hours 3 days C True 5 Min
Level Alarm
Condensate Status 10
Pump DO cov 12 hours days P <> min
Start/Stop Command

Domestic Hot Water Trending and Alarms
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Operationa Testing
Point Type ;I;]rt((aa r:\(jal | Trend Trend ,_?Iar;n g:rlme glg;m
Duration Duration yp 9 Y
Domestic HW Al 15 Minute 12 Hours 3 days C > 135 19
Temperature oF Min
Domestic HW . +5°F 10
Temperature Al 15 Minute 12 Hours 3 days P from SP Min
Hydronic Hot Water Trending and Alarms
Operationa Testing
Point Type ;I;]rti r:\c/jal | Trend Trend ,{A_\Iarén g?r:me gl;;m
Duration Duration yp 9 y
System HWS . A +5°F 10
Temperature Al L5 min 12 hours 3 days c from SP Min
System HWR . A +15°F 300
Temperature Al L5 min 12hours 3 days M from SP Min
HX-1 Entering ; A +5°F 10
Temperature Al L5 min 12 hours 3 days P from SP Min
HX-2 Entering . A +5°F 10
Temperature Al L5 min 12hours 3 days P from SP Min
HX-2 Leaving . A +5°F 10
Temperature Al L5 min 12 hours 3 days P from SP Min
System Flow . 4
(GPM) Al 15 min 12 hours 3 days N/A
System o
Differential Al 15 min 12 hours 3 days P £10% 8 Min
i from SP
Pressure
3 days
Status
HW Pump 1 DI COV 12 Hours 3 gays C <> 39
Status min
Command
Status
HW Pump 2 DI COV 12 Hours 3 gays C <> 3q
Status min
Command
gw Pump 1VFD | no | 15 Min 12 Hours 3 days N/A
peed
HWPUMp2VFD |\ |15 Min 12 Hours  3days  NIA
Speed
Steam Station
#1 1/3 .
Control Valve AO 15 Min 12 Hours 3 dhys N/A
Position
Steam Station
#1213 AO |15Min  12Hours  3dhys  NI/A

Control Valve
Position
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Hydronic Hot Water Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n g:r]me glg;m
Duration Duration yp 9 Y
Steam Station
#2 1/3 .
Control Valve AO 15 Min 2 Hours 3 dhys N/A
Position
Steam Station
#2 2/3 .
Control Valve AO 15 Min 2 Hours 3 dhys N/A
Position
Steam Station
Bypass Valve AO 15 Min 2 Hours 3 dhys N/A
Position
HW Pump 1
Start/Stop DO cov 12 Hours 3 days N/A
HW Pump 2
Start/Stop DO cov 12 Hours 3 days N/A
HWR #1 Valve DO cov 2 Hours 3 dpys N/A
HWR #2 Valve O cov 2 Hours 3 dpys N/A
Chilled Water System Trending and Alarms
Operationa Testing
Point Type H:a r:\?al | Trend Trend ?Iar(ren g?rr]me glg;m
Duration Duration yp 9 y
Chiller 1 15
Entering Al . 12 Hours 3 days N/A
Minutes
Temperature
Chiller 1
X 15 +5°F 10
Leaving Al Minutes 12 Hours 3 days P from SP Min
Temperature
Chiller 1 15
Flow Al Minutes 12 Hours 3 days N/A
Chiller 1 15
Percent Load Al Minutes 12 Hours §days N/A
Chiller 1 KW 15
Consumption Al Minutes 12 Hours §days N/A
Chiller 1 15
Tonnage Al Minutes 12 Hours 3 days N/A
Chiller 2 15
Entering Al : 12 Hours 3 days N/A
Minutes
Temperature
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Chilled Water System Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n glsr:me glg;m
Duration Duration yp 9 Y
Chiller 2
X 15 +5°F 10
Leaving Al Minutes 12 Hours 3 days P from SP Min
Temperature
Chiller 2 15
Flow Al Minutes 12 Hours 3 days N/A
Chiller 2 15
Percent Load Al Minutes 12 Hours Jdays N/A
Chiller 2 KW 15
Consumption Al Minutes 12 Hours qdays N/A
Chiller 2 15
Tonnage Al Minutes 12 Hours 3 days N/A
Primary Loop 15
Decoupler Al Mi 12 Hours 3 days N/A
inutes
Flow
Primary Loop 15
Flow Al Minutes 12 Hours 3 days N/A
Primary Loop 15
Supply Al . 12 Hours 3 days N/A
Minutes
Temperature
Secondary
Loop 15 +5% 10
Differential Al Minutes 12 Hours §days P from SP Min
Pressure
Secondary 15
Loop Flow Al Minutes 12 Hours 3 days N/A
Secondary 15
Loop Supply Al ; 12 Hours 3 days N/A
Minutes
Temperature
Secondary 15
Loop Return Al . 12 Hours 3 days N/A
Minutes
Temperature
Secondary 15
Loop Tonnage Al Minutes 12 Hours 3 days N/A
. Status
Primary Loop DI COoV 12 Hours 3 days C <> 3Q
Pump 1 Status C min
ommand
. Status
Primary Loop DI COV 12 Hours 3 gays C <> 39
Pump 2 Status C min
ommand
Secondary Status 30
Loop Pump 1 DI COV 12 Hours 3 gays C <> .
min
Status Command
Secondary Status 30
Loop Pump 2 DI COoV 12 Hours 3 gdays C <> :
min
Status Command
. Status
ghlller 1 DI COoV 12 Hours 3 days C <> 3Q
tatus min
Command
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Chilled Water System Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend '.?;T)rg' glsrrlge glgt,g
Duration Duration
Chiller 1
Evaporator DI COoV 12 Hours 3 days N/A
Iso-Valve
Chiller 1
Evaporator DI COoV 12 Hours 3 days N/A
Flow Switch
Smyi\rl;rm DI COoVv 12 Hours 3 fays C True ﬁ/ﬁn
. Status
Chiller 2 DI COoV 12 Hours 3 days C <> 3Q
Status min
Command
Chiller 2
Evaporator DI COoV 12 Hours 3 days N/A
Iso-Valve
Chiller 2
Evaporator DI COV 12 Hours 3 gays N/A
Flow Switch
chiler2 DI [cov 12Hours  3flays  C True o
ngggg rant DI COV 12 Hours 3 fays C True l%/l?n
Refrigerant Status 30
Exhaust Fan DI COV 12 Hours 3 gays M <> .
min
Status Command
ghmergency DI |cov 12 Hours 3 {ays P True 1 Min
utdown
Primary Loop 15
Pump 1 VFD AO . 12 Hours days N/A
Minutes
Speed
Primary Loop 15
Pump 2 VFD AO Mi 12 Hours days N/A
inutes
Speed
Secondary 15
Loop Pump 1 AO Minutes 12 Hours days N/A
VFD Speed
Secondary 15
Loop Pump 2 AO Minutes 12 Hours days N/A
VFD Speed
Primary Pump
1 Start / DO cov 12 Hours days N/A
Stop
Primary Pump
2 Start / DO cov 12 Hours days N/A
Stop
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Chilled Water System Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al I Tren_d Trend_ '.?;T)rg' glsrrlge glgt,g
Duration Duration
Secondary
Pump 1 Start DO cov 12 Hours days N/A
/ Stop
Secondary
Pump 2 Start DO cov 12 Hours days N/A
/ Stop
Chiller 1 po | cov 12Hours  ddays  N/A
Enable
Chiller 1
Iso-Valve DO cov 12 Hours days N/A
Command
Chiller 2 po | cov 12Hours  ddays  N/A
Enable
Chiller 2
Iso-Valve DO cov 12 Hours days N/A
Command
Refrigerant
Exhaust Fan DO cov 12 Hours days N/A
Start / Stop
Condenser Water System Trending and Alarms
Operationa Testing
Point Type H:a r:\?al | Trend Trend ?;/a:)r(ren g?rr]g'e glgg
Duration Duration
Chiller 1 15
Condenser Al . 12 Hours days N/A
. Minutes
Entering Temp
Chiller 1 15
Condenser Al ; 12 Hours days N/A
. Minutes
Leaving Temp
Chiller 2 15
Condenser Al . 12 Hours days N/A
. Minutes
Entering Temp
Chiller 2 15
Condenser Al . 12 Hours days N/A
. Minutes
Leaving Temp
Cooling Tower 15
1 Supply Temp Al Minutes 12 Hours days N/A

019100 -55




VA Medical Center - Richmond, VA Project No. 652-3 18
Construct Cancer Center Bid Documents: 09/09/19
Condenser Water System Trending and Alarms
Operationa Testing
Point Type ;I;]rt((aa r:\(jal | Trend Trend ,_?Iar(ran glsrr]me glg;m
Duration Duration yp 9 Y
Cooling Tower 15
1 Return Temp Al Minutes 12 Hours §days N/A
Cooling Tower 15 d 10
1 Basin Temp Al Minutes 12 Hours §days P <43 oF Min
Cooling Tower 15
2 Supply Temp Al Minutes 12 Hours 3 days N/A
Cooling Tower 15
2 Return Temp Al Minutes 12 Hours §days N/A
Cooling Tower 15 d 10
2 Basin Temp Al Minutes 12 Hours qdays P <43 oF Min
Condenser 15
Water Supply Al Minutes 12 Hours 3 days N/A
Temp
Condenser 15
Water Return Al ; 12 Hours 3 days N/A
Minutes
Temp
Outdoor Air 15
Wet Bulb Al Minutes 12 Hours 3 days N/A
Cooling Tower Status
DI COV 12 Hours 3 days P <> 1 min
1 Fan Status
Command
Cooling Tower
1 Basin Heat DI CcoV 12 Hours 3 days N/A
Cooling Tower
1 Heat Trace DI COoV 12 Hours 3 fays N/A
Cooling Tower Status .
DI COoV 12 Hours 3 days P <> 1 min
2 Fan Status
Command
Cooling Tower
> Basin Heat DI CoV 12 Hours 3 gays N/A
Cooling Tower
> Heat Trace DI COoV 12 Hours 3 days N/A
Chiller 1 Status
Isolation DI COV 12 Hours 3 fays P <> 1 min
Valve Command
Chiller 2 Status
Isolation DI COV 12 Hours 3 gays P <> 1 min
Valve Command
Condenser Status
Water Pump 1 DI COV 12 Hours 3 gays P <> 1 min
Status Command
Condenser Status
Water Pump 2 DI COoV 12 Hours 3 gdays P <> 1 min
Status Command
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Condenser Water System Trending and Alarms
Operationa Testing
Point Type ;I;\rt?a r:\(jal | Trend Trend ?;a;)rgl g::ge glgg
Duration Duration
Chiller 1 15
Condenser AO . 12 Hours 3 days N/A
Minutes
Bypass Valve
Chiller 2 15
Condenser By- AO Mi 12 Hours 3 days N/A
inutes
Pass Valve
Cooling Tower 15
1 Bypass AO ; 12 Hours 3 days N/A
Minutes
Valve
Cooling Tower 15
1 Fan Speed AO Minutes 12 Hours 3 days N/A
Cooling Tower 15
2 Bypass AO Mi 12 Hours 3 days N/A
inutes
Valve
Cooling Tower 15
> Ean gpeed AO Minutes 12 Hours 3 days N/A
Cooling Tower
1 Fan Start / DO cov 12 Hours 3 days N/A
Stop
Cooling Tower
2 Fan Start / DO cov 12 Hours 3 days N/A
Stop
Condenser
Water Pump 1 DO cov 12 Hours 3 days N/A
Start / Stop
Condenser
Water Pump 2 DO cov 12 Hours 3 days N/A
Start / Stop
Steam Boiler System Trending and Alarms
Operationa Testing
Point Type ;I;\rt?a r:\(jal | Trend Trend ?;a;)rgl g::ge glg;?
Duration Duration
Boiler 1
15 +5% 10
Steam Al Minutes 12 Hours 3 days P from SP Min
Pressure
Boiler 1 15
Steam Al . 12 Hours 3 days N/A
Minutes
Temperature
Boiler 1 Fire 15
Signal Al Minutes 12 Hours 3 days N/A
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Steam Boiler System Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n g:r]me glg;m
Duration Duration yp 9 Y
Boiler 2
15 +5% 10
Steam Al Minutes 12 Hours days P from SP Min
Pressure
Boiler 2 15
Steam Al ' 12 Hours days N/A
Minutes
Temperature
Boiler 2 Fire 15
Signal Al Minutes 12 Hours days N/A
System Steam 15 +5% 10
Pressure Al Minutes 12 Hours days P from SP Min
Boiler 1 DI [cov 12 Hours 3 flays N/A
Enable
. Status
Boiler 1 DI |cov 12 Hours  3flays P < 10
Status min
Command
Boiler 1 DI COoV 12 Hours 3 days C True 1 Min
Alarm
Boiler 1 on
Fuel Oil DI COV 12 Hours 3 gays N/A
Boiler 1 Low .
Water Alarm DI COV 12 Hours 3 days C True 5 Min
Boiler 1 High ,
Water Alarm Dl COV 12 Hours 3 days C True 5 Min
Boiler 1 Feed DI |cov 12 Hours  3flays  NIA
Pump
Boiler 2 DI |cov 12 Hours 3 flays N/A
Enable
. Status
Boiler 2 DI COV 12 Hours 3 gays P <> 10_
Status min
Command
Boiler 2 DI COV 12 Hours 3 days C True 1 Min
Alarm
Boiler 2 on
Fuel Oil DI COV 12 Hours 3 gays N/A
Boiler 2 Low .
Water Alarm DI COV 12 Hours 3 gdays C True 5 Min
Boiler 2 High ,
Water Alarm Dl COV 12 Hours 3 gays C True 5 Min
go"er 2 Feed DI |cov 12 Hours  3flays  NI/A
ump
Combustion Status .
D DI COoV 12 Hours 3 days P <> 5 min
amper Status
Command
Condensate Status
Recovery Pump DI COV 12 Hours 3 gays P <> 5 min
Status Command
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Steam Boiler System Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n glsr:me glg;m
Duration Duration yp 9 Y
Boiler 1 Feed
Pump Start / DO cov 12 Hours days N/A
Stop
Boiler 2 DO | cov 12 Hours days N/A
Start / Stop y
Combustion
Damper DO cov 12 Hours days N/A
Command
Condensate
Recovery Pump DO cov 12 Hours days N/A
Start / Stop
Hot Water Boiler System Trending and Alarms
Operationa Testing
Point Type H:a r:\?al | Trend Trend ?Iarg‘l g?rr]me glg;m
Duration Duration yp 9 y
Outside Air 15
Temperature Al Minutes 12 Hours days N/A
Boiler 1 Fire 15
Signal Al Minutes 12 Hours days N/A
Boiler 1
Entering 15
Water Al Minutes 12 Hours days N/A
Temperature
Boiler 1 15
Leaving Water Al . 12 Hours days N/A
Minutes
Temperature
Boiler 2 Fire 15
Signal Al Minutes 12 Hours days N/A
Boiler 2
Entering 15
Water Al Minutes 12 Hours days N/A
Temperature
Boiler 2 15
Leaving Water Al Mi 12 Hours days N/A
inutes
Temperature
Hot Water
15 +5 oF 10
Supply Al Minutes 12 Hours days P from SP Min
Temperature
Hot Water 15
Return Al : 12 Hours days N/A
Minutes
Temperature
Secondary
Loop 15 +5% 10
Differential Al Minutes 12 Hours days ¢ from SP Min
Pressure
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Hot Water Boiler System Trending and Alarms
Operationa Testing
Point Type Ht((aar:\?al | Trend Trend ,_?Iar;n glsr:me glg;m
Duration Duration yp 9 y
Lead Boiler Al 15.’ 12 Hours 3 days N/A
Minutes
Boiler 1 DI |cov 12Hours  3flays  NIA
Enable
. Status
Boiler 1 DI |cov 12 Hours  3flays P <> 10
Status min
Command
Boiler 1
Isolation DI COoV 12 Hours 3 days N/A
Valve
Boiler 1 on
Fuel Oil DI CcCOoVv 12 Hours 3 days N/A
Boiler 1 DI [cov 12 Hours  3flays  C True 1 Min
Alarm
Boiler 2 DI |cov 12 Hours  3flays  NI/A
Enable
. Status
Boiler 2 DI |cov 12 Hours  3flays P <> 10
Status min
Command
Boiler 2
Isolation DI COoV 12 Hours 3 days N/A
Valve
Boiler 2 on
Fuel Oil DI COV 12 Hours 3 days N/A
Boiler 2 DI |cov 12 Hours 3 {ays C True 1 Min
Alarm
. Status
Combustion DI COV 12 Hours 3 gays P <> 10_
Dampers Open min
Command
. Status
Primary Pump DI COV 12 Hours 3 gays P <> 1q
1 Status min
Command
. Status
Prnary Pump DI [cov 12 Hours 3 flays p <> 10
tatus min
Command
Status
Secondary DI |cov 12 Hours  3flays P < 10
Pump 1 Status C min
ommand
Status
Secondary DI COV 12 Hours 3 gays P <> 10_
Pump 2 Status C min
ommand
Primary Pump | 5 | coy 12Hours  3days  N/A
1 VFD Speed
Primary Pump
2 VED Speed AO cov 12 Hours 3 days N/A
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Hot Water Boiler System Trending and Alarms

Operationa Testing
Point Type ;I;]rt((aa r:\(jal | Trend Trend
Duration Duration

Alarm Alarm
Type Range

Alarm
Delay

Secondary
Pump 1 VFD AO cov 12 Hours 3 days
Speed

N/A

Secondary
Pump 2 VFD AO cov 12 Hours 3 days
Speed

N/A

Hot Water

System Enable DO cov 12 Hours  3days

N/A

Combustion
Dampers DO cov 12 Hours 3 days
Command

N/A

Primary Pump
1 Start / DO cov 12 Hours 3 days
Stop

N/A

Primary Pump
2 Start / DO cov 12 Hours 3 days
Stop

N/A

Secondary
Pump 1 Start DO cov 12 Hours 3 days
/ Stop

N/A

Secondary
Pump 2 Start DO cov 12 Hours 3 days
/ Stop

N/A

E. The Contractor shall provide the following infor
Functional Performance Testing. Any documentation t
after submission shall be recorded and resubmitted
Commissioning Agent.

1. Point-to-Point checkout documentation;

2. Sensor field calibration documentation including
sensor/point name, measured value, DDC value, and C

3. A sensor calibration table listing the referenci
procedures to following in the O&M manuals, and the
calibration should be performed for all sensors, se
subsystem, and type. The calibration requirements s
both in the O&M manuals and separately in a standal
containing all sensors for inclusion in the commiss
documentation. The following table is a sample that

template for submission.
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SYSTEM

Sensor Calibration O&M Calibration Procedure
Frequency Reference

Discharge air Once a year Volume | Section D.3.aa

temperature

Discharge static Every 6 months Volume Il Section A.1.c

pressure

4. Loop tuning documentation and constants for each
systems. The documentation shall be submitted in ou
separated by system, control type (e.g. heating val
control); proportional, integral and derivative con
(and bias if used) for each loop. The following tab

can be used as a template for submission.

loop of the building

tline or table
ve temperature
stants, interval

le is a sample that

AIR HANDLING UNIT AHU-1

Control Proportional Integral Derivative Interval
Reference Constant Constant Constant

Heating Valve | 4, b0 0 2lsec.
Output

3.6 SYSTEMS FUNCTIONAL PERFORMANCE TESTING

A. This paragraph applies to Systems Functional Per
systems for all referenced specification Divisions.

B. Objectives and Scope: The objective of Systems
Testing is to demonstrate that each system is opera
the Contract Documents. Systems Functional Performa
facilitates bringing the systems from a state of su
to full dynamic operation. Additionally, during the
areas of noncompliant performance are identified an
improving the operation and functioning of the syst
each system shall be operated through all modes of
occupied, unoccupied, warm-up, cool-down, part- and
alarm and emergency power) where there is a specifi
The Contractor shall verify each sequence in the se
operation. Proper responses to such modes and condi
failure, freeze condition, low oil pressure, no flo
failure, etc. shall also be tested.

C. Development of Systems Functional Performance Te

Systems Functional Performance Test procedures are
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Contractor shall submit all requested documentation
of change orders affecting equipment or systems, in
points list, program code, control sequences and pa
testing parameters and requirements found in the Co
approved submittals and shop drawings, the Commissi
develop specific Systems Functional Test Procedures
document proper operation of each piece of equipmen
commissioned. The Contractor shall assist the Commi
developing the Systems Functional Performance Test
requested by the Commissioning Agent i.e. by answer
equipment, operation, sequences, etc. Prior to exe
Commissioning Agent will provide a copy of the Syst
Performance Test procedures to the VA, the Architec
Contractor, who shall review the tests for feasibil

equipment and warranty protection.

D. Purpose of Test Procedures: The purpose of each

Functional Performance Test is to verify and docume

the stated criteria of acceptance given on the test

Representative test formats and examples are found

Plan for this project. (The Commissioning Plan is i

document and is available for review.) The test pr

developed by the Commissioning Agent will include,

to, the following information:

1. System and equipment or component name(s)

2. Equipment location and ID number

3. Unique test ID number, and reference to unique P
Checklists and startup documentation, and ID number
of equipment

. Date

. Project name

. Participating parties

. A copy of the specification section describing t

o N o 0o b~

. A copy of the specific sequence of operations or

parameters being verified

©

. Formulas used in any calculations
10. Required pretest field measurements

11. Instructions for setting up the test.
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12. Special cautions, alarm limits, etc.

13. Specific step-by-step procedures to execute the test, in a clear,
sequential and repeatable format

14. Acceptance criteria of proper performance with a Yes / No check box
to allow for clearly marking whether or not proper performance of
each part of the test was achieved.

15. A section for comments.

16. Signatures and date block for the Commissioning Agent. A place for
the Contractor to initial to signify attendance at the test.

E. Test Methods: Systems Functional Performance Te sting shall be achieved
by manual testing (i.e. persons manipulate the equi pment and observe
performance) and/or by monitoring the performance a nd analyzing the
results using the control system's trend log capabi lities or by
standalone data loggers. The Contractor and Commiss ioning Agent shall
determine which method is most appropriate for test s that do not have a

method specified.
1. Simulated Conditions: Simulating conditions (no t by an overwritten
value) shall be allowed, although timing the testin g to experience

actual conditions is encouraged wherever practical.

2. Overwritten Values: Overwriting sensor values t o simulate a
condition, such as overwriting the outside air temp erature reading
in a control system to be something other than it r eally is, shall
be allowed, but shall be used with caution and avoi ded when
possible. Such testing methods often can only test a part of a
system, as the interactions and responses of other systems will be
erroneous or not applicable. Simulating a condition is preferable.
e.g., for the above case, by heating the outside ai r sensor with a
hair blower rather than overwriting the value or by altering the
appropriate setpoint to see the desired response. B efore simulating
conditions or overwriting values, sensors, transduc ers and devices

shall have been calibrated.

3. Simulated Signals: Using a signal generator whi ch creates a
simulated signal to test and calibrate transducers and DDC constants
is generally recommended over using the sensor to a ct as the signal
generator via simulated conditions or overwritten v alues.

4. Altering Setpoints: Rather than overwriting sen sor values, and when
simulating conditions is difficult, altering setpoi nts to test a
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sequence is acceptable. For example, to see the Air Conditioning
rature below 12 C
2C (54 F),

4 F) above the

compressor lockout initiate at an outside air tempe
(54 F), when the outside air temperature is above 1
temporarily change the lockout setpoint to be 2 C (
current outside air temperature.
5. Indirect Indicators: Relying on indirect indica tors for responses
or performance shall be allowed only after visually and directly
verifying and documenting, over the range of the te sted parameters,
that the indirect readings through the control syst em represent
actual conditions and responses. Much of this verif ication shall be
completed during systems startup and initial checko ut.
F. Setup: Each function and test shall be performe d under conditions that
simulate actual conditions as closely as is practic ally possible. The
Contractor shall provide all necessary materials, s ystem modifications,
etc. to produce the necessary flows, pressures, tem peratures, etc.
necessary to execute the test according to the spec ified conditions. At
completion of the test, the Contractor shall return all affected
building equipment and systems, due to these tempor ary modifications,
to their pretest condition.
G. Sampling: No sampling is allowed in completing Pre-Functional
Checklists. Sampling is allowed for Systems Functi onal Performance
Test Procedures execution. The Commissioning Agent will determine the
sampling rate. If at any point, frequent failures are occurring and
testing is becoming more troubleshooting than verif ication, the
Commissioning Agent may stop the testing and requir e the Contractor to
perform and document a checkout of the remaining un its, prior to
continuing with Systems Functional Performance Test ing of the remaining
units.

H. Cost of Retesting: The cost associated with exp anded sample System

Functional Performance Tests shall be solely the re
Contractor. Any required retesting by the Contract
considered a justified reason for a claim of delay
extension by the Contractor.

I. Coordination and Scheduling: The Contractor sha

7 days’ notice to the Commissioning Agent and the V
completion schedule for the Pre-Functional Checklis

all equipment and systems. The Commissioning Agent
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Systems Functional Performance Tests with the Contr
Commissioning Agent will witness and document the S
Performance Testing of systems. The Contractor shal

in accordance with the Systems Functional Performan

J. Testing Prerequisites: In general, Systems Func

Testing will be conducted only after Pre-Functional
been satisfactorily completed. The control system s
tested and approved by the Commissioning Agent and
used to verify performance of other components or s
balancing and water balancing shall be completed be
Functional Performance Testing of air-related or wa
equipment or systems are scheduled. Systems Functio
Testing will proceed from components to subsystems
proper performance of all interacting individual sy
achieved, the interface or coordinated responses be
be checked.

K. Problem Solving: The Commissioning Agent will r

problems found, however the burden of responsibilit

and retest problems is with the Contractor.

3.7 DOCUMENTATION, NONCONFORMANCE AND APPROVAL OFESTS

A. Documentation: The Commissioning Agent will wit

results of all Systems Functional Performance Tests
procedural forms developed by the Commissioning Age
Prior to testing, the Commissioning Agent will prov

the VA and the Contractor for review and approval.

include the filled out forms with the O&M manual da

B. Nonconformance: The Commissioning Agent will re

Systems Functional Performance Tests on the procedu

items of nonconformance issues will be noted and re

Commissioning Field Reports and/or the Commissionin

1. Corrections of minor items of noncompliance iden
during the tests. In such cases, the item of noncom
resolution shall be documented on the Systems Funct
Procedure.

2. Every effort shall be made to expedite the syste
Performance Testing process and minimize unnecessar

not compromising the integrity of the procedures. H
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Commissioning Agent shall not be pressured into ove
noncompliant work or loosening acceptance criteria
scheduling or cost issues, unless there is an overr

do so by direction from the VA.

3. As the Systems Functional Performance Tests prog
of noncompliance is identified, the Commissioning A
discuss the issue with the Contractor and the VA,

4. When there is no dispute on an item of noncompli

Contractor accepts responsibility to correct it:

a. The Commissioning Agent will document the item o
and the Contractor's response and/or intentions. T
Functional Performance Test then continues or proce
test or sequence. After the day's work is complete,
Commissioning Agent will submit a Commissioning Fie
the VA. The Commissioning Agent will also note ite
noncompliance and the Contractor’s response in the
Commissioning Issues Log. The Contractor shall cor
of noncompliance and report completion to the VA an
Commissioning Agent.

b. The need for retesting will be determined by the
Agent. If retesting is required, the Commissioning
Contractor shall reschedule the test and the test s
repeated.

5. If there is a dispute about item of honcomplianc

it is an item of noncompliance, or who is responsib

a. The item of noncompliance shall be documented on
with the Contractor's response. The item of noncom
the Contractor’s response shall also be reported on
Commissioning Field Report and on the Master Commis
Log.

b. Resolutions shall be made at the lowest manageme
possible. Other parties are brought into the discus
needed. Final interpretive and acceptance authority
Department of Veterans Affairs.

¢. The Commissioning Agent will document the resolu

d. Once the interpretation and resolution have been

Contractor shall correct the item of noncompliance,
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the Commissioning Agent. The requirement for retest
determined by the Commissioning Agent. If retestin
the Commissioning Agent and the Contractor shall re
test. Retesting shall be repeated until satisfacto
is achieved.

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

Test shall be solely the responsibility of the Cont

required retesting by the Contractor shall not be ¢

justified reason for a claim of delay or for a time

Contractor.

D. Failure Due to Manufacturer Defect: If 10%, or

greater, of identical pieces (size alone does not ¢

difference) of equipment fail to perform in complia

Contract Documents (mechanically or substantively)

defect, not allowing it to meet its submitted perfo

specifications, all identical units may be consider

the VA. In such case, the Contractor shall provide

following:

1. Within one week of notification from the VA, the
examine all other identical units making a record o
The findings shall be provided to the VA within two
original notice.

2. Within two weeks of the original notification, t
provide a signed and dated, written explanation of
cause of failures, etc. and all proposed solutions
include full equipment submittals. The proposed sol
significantly exceed the specification requirements
installation.

3. The VA shall determine whether a replacement of
or a repair is acceptable.

4. Two examples of the proposed solution shall be i
Contractor and the VA shall be allowed to test the
up to one week, upon which the VA will decide wheth
solution.

5. Upon acceptance, the Contractor shall replace or
identical items, at their expense and extend the wa

accordingly, if the original equipment warranty had

019100 -68

ing will be
g is required,
schedule the

ry performance

Functional Performance

ractor. Any
onsidered a

extension by the

three, whichever is

onstitute a

nce with the

due to manufacturing
rmance

ed unacceptable by
the VA with the

Contractor shall
f the findings.

weeks of the

he Contractor shall
the problem,
which shall
utions shall not

of the original

all identical units

nstalled by the
installations for

er to accept the

repair all
rranty

begun. The

18



VA Medical Center - Richmond, VA
Construct Cancer Center

Project No. 652-3 18
Bid Documents: 09/09/19

replacement/repair work shall proceed with reasonab le speed
beginning within one week from when parts can be ob tained.

E. Approval: The Commissioning Agent will note eac h satisfactorily

demonstrated function on the test form. Formal appr
Functional Performance Test shall be made later aft
Commissioning Agent and by the VA. The Commissionin
evaluate each test and report to the VA using a sta

will give final approval on each test using the sam

signed copies to the Commissioning Agent and the Co

3.8 DEFERRED TESTING

A. Unforeseen Deferred Systems Functional Performan

Systems Functional Performance Test cannot be compl
building structure, required occupancy condition or
execution of the Systems Functional Performance Tes
upon approval of the VA. These Systems Functional P
shall be conducted in the same manner as the season
possible. Services of the Contractor to conduct the
Deferred Systems Functional Performance Tests shall

between the VA and the Contractor.

B. Deferred Seasonal Testing: Deferred Seasonal Sy

Performance Tests are those that must be deferred u
conditions are closer to the systems design paramet
Commissioning Agent will review systems parameters
Systems Functional Performance Tests should be defe
conditions more closely match systems parameters.
review and comment on the proposed schedule for Def
Testing. The VA will review and approve the schedu
Seasonal Testing. Deferred Seasonal Systems Functi
Tests shall be witnessed and documented by the Comm
Deferred Seasonal Systems Functional Performance Te

executed by the Contractor in accordance with these

3.9 OPERATION AND MAINTENANCE TRAINING REQUIREMENTS

A. Training Preparation Conference: Before operati

training, the Commissioning Agent will convene a tr
conference to include VA's COR, VA’s Operations and

personnel, and the Contractor. The purpose of this
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to discuss and plan for Training and Demonstration

Maintenance personnel.

B. The Contractor shall provide training and demons

other Division 21, Division 22, Division 23, Divisi

Division 28, and Division 31 sections. The Trainin

shall include, but is not limited to, the following

D 01~ W N P

. Review the Contract Documents.

. Review installed systems, subsystems, and equipm
. Review instructor qualifications.

. Review instructional methods and procedures.

. Review training module outlines and contents.

. Review course materials (including operation and

manuals).

. Review and discuss locations and other facilitie

instruction.

. Review and finalize training schedule and verify

educational materials, instructors, audiovisual equ
facilities needed to avoid delays.

. For instruction that must occur outside, review

forecasted weather conditions and procedures to fol

are unfavorable.

C. Training Module Submittals: The Contractor shal

information to the VA and the Commissioning Agent:

1.

2.

3.

Instruction Program: Submit two copies of outli
program for demonstration and training, including a
proposed dates, times, length of instruction time,
names for each training module. Include learning o
outline for each training module. At completion of
two complete training manuals for VA's use.

Qualification Data: Submit qualifications for f
instructor.

Attendance Record: For each training module, su

participants and length of instruction time.

4. Evaluations: For each participant and for each

5.

submit results and documentation of performance-bas

Demonstration and Training Recording:
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a. General: Engage a qualified commercial photograp
demonstration and training. Record each training m
separately. Include classroom instructions and dem
board diagrams, and other visual aids, but not stud
At beginning of each training module, record each c
containing learning objective and lesson outline.

b. Video Format: Provide high quality color DVD co
size DVD disks.

c. Recording: Mount camera on tripod before starti
unless otherwise necessary to show area of demonstr
training. Display continuous running time.

d. Narration: Describe scenes on video recording b
by microphone while demonstration and training is r
Include description of items being viewed. Describ
point, indicating location, direction (by compass p
elevation or story of construction.

e. Submit two copies within seven days of end of ea
module.

6. Transcript: Prepared on 8-1/2-by-11-inch paper,

in heavy-duty, 3-ring, vinyl-covered binders. Mark

identification on front and spine of each binder.

sheet with same label information as the correspond

Include name of Project and date of videotape on ea

D. Quality Assurance:

1. Facilitator Qualifications: A firm or individua
training or educating maintenance personnel in a tr
similar in content and extent to that indicated for
and whose work has resulted in training or educatio
record of successful learning performance.

2. Instructor Qualifications: A factory authorized
representative, complying with requirements in Divi
Section "Quality Requirements," experienced in oper
maintenance procedures and training.

3. Photographer Qualifications: A professional pho
experienced photographing construction projects.

E. Training Coordination:

019100-71
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1. Coordinate instruction schedule with VA's operat

schedule as required to minimize disrupting VA's op

2. Coordinate instructors, including providing noti

times, length of instruction time, and course conte

3. Coordinate content of training modules with cont

emergency, operation, and maintenance manuals. Do
instruction program until operation and maintenance
reviewed and approved by the VA.

F. Instruction Program:

1. Program Structure: Develop an instruction progr

individual training modules for each system and equ

of a system, as required by individual Specificatio

as follows:

a. Fire protection systems, including fire alarm, a
suppression systems.

b. Intrusion detection systems.

c. Conveying systems, including elevators, wheelcha
escalators, and automated materials handling system

d. Medical equipment, including medical gas equipme

f. Heat generation, including boilers, feedwater eq
steam distribution piping, condensate return system
water heat exchangers, and heating hot water distri

g. Refrigeration systems, including chillers, cooli
condensers, pumps, and distribution piping.

h. HVAC systems, including air handling equipment,
systems, and terminal equipment and devices.

i. HVAC instrumentation and controls.

j- Electrical service and distribution, including s
transformers, switchboards, panelboards, uninterrup
supplies, and motor controls.

k. Packaged engine generators, including synchroniz
switchgear/switchboards, and transfer switches.

. Lighting equipment and controls.

m. Communication systems, including intercommunicat
surveillance, nurse call systems, public address, m
evacuation, voice and data, and entertainment telev

equipment.
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n. Site utilities including lift stations, condensa

Project No. 652-3
Bid Documents: 09/09/19

te pumping and

return systems, and storm water pumping systems.

G. Training Modules: Develop a learning objective
for each module. Include a description of specific
knowledge that participants are expected to master.
include instruction for the following:
1. Basis of System Design, Operational Requirements
Include the following:
a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is
responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
H, Performance curves.
2. Documentation: Review the following items in de
a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project Record Documents.
e. ldentification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar conti
commitments.
3. Emergencies: Include the following, as applicab
a. Instructions on meaning of warnings, trouble ind
error messages.
b. Instructions on stopping.
c¢. Shutdown instructions for each type of emergency
d. Operating instructions for conditions outside of
limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.
4. Operations: Include the following, as applicabl

a. Startup procedures.
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b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j- Operating procedures for system, subsystem, or e quipment failure.
k. Seasonal and weekend operating instructions.
I. Required sequences for electric or electronic sy stems.
m. Special operating instructions and procedures.
5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.
6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.
7. Maintenance: Include the following:

a. Inspection procedures.

b. Types of cleaning agents to be used and methods of cleaning.

c. List of cleaning agents and methods of cleaning detrimental to
product.

d. Procedures for routine cleaning

@

. Procedures for preventive maintenance.

-

Procedures for routine maintenance.
g. Instruction on use of special tools.
8. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and repl acement; and
reassembly instructions.
d. Instructions for identifying parts and component S.
e. Review of spare parts needed for operation and m aintenance.

H. Training Execution:

019100-74
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1. Preparation: Assemble educational materials nece
instruction, including documentation and training m
training modules into a combined training manual.
instructional equipment at instruction location.

2. Instruction:

a. Facilitator: Engage a qualified facilitator to
instruction program and training modules, to coordi
instructors, and to coordinate between Contractor a
of Veterans Affairs for number of participants, ins
times, and location.

b. Instructor: Engage qualified instructors to inst
personnel to adjust, operate, and maintain systems,
and equipment not part of a system.

1) The Commissioning Agent will furnish an instruct

2) The VA will furnish an instructor to describe VA

3) The VA will furnish the Contractor with names an

3. Scheduling: Provide instruction at mutually agr

equipment that requires seasonal operation, provide

instruction at start of each season. Schedule trai

and the Commissioning Agent with at least seven day

notice.

4. Evaluation: At conclusion of each training modu
document each participant's mastery of module by us
a written, performance-based test.

5. Cleanup: Collect used and leftover educational
from Project site. Remove instructional equipment.
and equipment to condition existing before initial

I. Demonstration and Training Recording:

1. General: Engage a qualified commercial photograp
demonstration and training. Record each training m
Include classroom instructions and demonstrations,

and other visual aids, but not student practice. A

basis of system design, operational requirements, ¢

and regulatory requirements.

philosophy.

participants.
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each training module, record each chart containing
objective and lesson outline.

2. Video Format: Provide high quality color DVD co
DVD disks.

3. Recording: Mount camera on tripod before starti
otherwise necessary to show area of demonstration a
Display continuous running time.

4. Narration: Describe scenes on videotape by audi
microphone while demonstration and training is reco
description of items being viewed. Describe vantag
indicating location, direction (by compass point),

story of construction.
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