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1.1 SAFETY REQUI REMENTS

SECTI ON 01 00 00
GENERAL REQUI REMENTS

Refer to section 01 35 26, SAFETY REQUIREMENTS for

control requirements.

1.2 GENERAL | NTENTI ON

A. Contractor shall completely prepare site for bui

including demolition and removal of existing struct

labor and materials and perform work for Convert Ou

Return Air Systems as required by drawings and spec

B. Visits to the site by Bidders may be made in acc

visit clause in the solicitation.

C. Offices of Dynamix Engineering, LTD, as Architec

render certain technical services during constructi

shall be considered as advisory to the Government a

construed as expressing or implying a contractual a

without affirmations by Contracting Officer or his

representative.

D. All employees of general contractor and subcontr

with VA security management program and obtain perm

police, be identified by project and employer, and

unauthorized access.

1.3 STATEMENT OF BID | TEM S)

A. ITEM I, HVAC, Controls, and Electrical Work requ
conversion of RTU #8 and RTU #10 from Outside Air U
Systems as shown on the plans and specifications, w

general construction, alterations, mechanical and e

construction and certain other items.

1.4 SPECI FI CATI ONS AND DRAW NGS FOR CONTRACTOR

A. Drawings and contract documents may be obtained

the solicitation is posted. Additional copies will

expense.
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1.5 CONSTRUCTI ON SECURI TY REQUI REMENTS

A. Security Procedures:

1. General Contractor's employees shall not enter t
without appropriate badge. They may also be subjec

of their personal effects when entering or leaving

2. Before starting work the General Contractor shal
notice to the Contracting Officer so that security
be provided for the employees. This notice is sepa
notices required for utility shutdown described lat
section.

3. No photography of VA premises is allowed without
of the Contracting Officer.

4. VA reserves the right to close down or shut down
and order General Contractor’'s employees off the pr
event of a national emergency. The General Contrac
the site only with the written approval of the Cont

B. Key Control:

1. The General Contractor shall provide duplicate k
combinations to the Contracting Officer's Represent
purpose of security inspections of every area of pr

tool boxes and parked machines and take any emergen
C. Document Control:

1. Before starting any work, the General Contractor
shall submit an electronic security memorandum desc
approach to following goals and maintaining confide
“sensitive information”.

2. The General Contractor is responsible for safeke
drawings, project manual and other project informat
information shall be shared only with those with a
accomplish the project.

3. Certain documents, sketches, videos or photograp

be marked “Law Enforcement Sensitive” or “Sensitive
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Secure such information in separate containers and
to only those who will need it for the project. Re

information to the Contracting Officer upon request

4. These security documents shall not be removed or
the project site without the written approval of Co
Officer.

5. All paper waste or electronic media such as CD’s

be shredded and destroyed in a manner acceptable to

6. Notify Contracting Officer and Site Security Off

when there is a loss or compromise of “sensitive in

7. All electronic information shall be stored in sp
following VA standards and procedures using an Engi

Management Software (EDMS).

a. Security, access and maintenance of all project
scanned and electronic shall be performed and track
EDMS system.

b. “Sensitive information” including drawings and o
may be attached to e-mail provided all VA encryptio

are followed.

1. 6 OPERATI ONS AND STORAGE AREAS

A. The Contractor shall confine all operations (inc

materials) on Government premises to areas authoriz
the Contracting Officer. The Contractor shall hold
Government, its officers and agents, free and harml

of any nature occasioned by the Contractor's perfor

B. The Contractor shall, under regulations prescrib

Officer, use only established roadways, or use temp
constructed by the Contractor when and as authorize
Officer. When materials are transported in prosecut
vehicles shall not be loaded beyond the loading cap
the manufacturer of the vehicle or prescribed by an
local law or regulation. When it is necessary to cr

sidewalks, the Contractor shall protect them from d
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Contractor shall repair or pay for the repair of an

sidewalks, or roads.

(FAR 52.236- 10)

C. Working space and space available for storing ma

determined by the COR.

D. Workmen are subject to rules of Ambulatory Care

their conduct.

E. Execute work so as to interfere as little as pos

functioning of Ambulatory Care Center as a whole, i
of utility services, fire protection systems and an
equipment, and with work being done by others. Use
tools that transmit vibrations and noises through t
structure, are not permitted in buildings that are
construction, jointly by patients or medical person
Contractor's personnel, except as permitted by COR

limited working space.
1. Do not store materials and equipment in other th

2. Schedule delivery of materials and equipment to
construction working areas within buildings in use
Veterans Affairs in quantities sufficient for not m

days.

3. Where access by Ambulatory Care Center personnel
of buildings is not required, storage of Contractor

equipment will be permitted subject to fire and saf

F. Phasing:

The Ambulatory Care Center must maintain its opera
days a week. Therefore, any interruption in servic
and coordinated with the COR to ensure that no laps
occur. Itis the CONTRACTOR'S responsibility to de
and schedule detailing, at a minimum, the procedure
the equipment and materials to be used, the interim

to be used during the work, and a schedule defining
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Pr

work with milestone subtasks. The work to be outli

but not be limited to:

To insure such executions, Contractor shall furnis
schedule of approximate phasing dates on which the
to accomplish work in each specific area of buildin
thereof. In addition, Contractor shall notify the C
advance of the proposed date of starting work in ea
building or portion thereof. Arrange such phasing d
accomplishment of this work in successive phases mu

COR and Contractor, as follows:

10-01-14

ned shall include,

h the COR with a
Contractor intends
g or portion
OR four weeks in
ch specific area of
ates to insure

tually agreeable to

or to Phase |: This contractor shall provide a airflow balance rep ort

for each of the current units SA & RA fan airflow ¢
existing rooftop units (E)RTU-8 & (E)RTU-10. Provid
Engineer & Owner prior to the start Phase | work.
for existing air handling/rooftop (E)RTU-8 & (E)RTU

Phase |: This work included below but not limited to, start

Friday, work all day Saturday and Sunday. The modif
(E)RTU-10 shall be fully operational by end of day

1.- Remove existing heat trace and piping as requir
from existing rooftop unit (E)RTU-10.

2.- Provide construction board protection, any requ
devices, seal air tight, prior to any demolition of

3.- Remove/demo/cut existing two panels from (E)RTU
supply fan motor trolley, demo of existing supply f
support system framing. Patch and repair as noted.

4.- Store existing MERV 14 filter for re-installati

5.- Install new supply Fanwall SF-10 assembly and H
assembly.

6.- Re-assemble motor trolley, unit casing panels a
7.- Unit cleaning requirements completed.

8.- All electrical work, controls work and new supp
installed and unit fully operational.
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Phase | |: This work included below but not limited to, starts

following weekend at end of day Friday, work all da
Sunday. Madifications to existing rooftop unit (E)R
and EF-10 shall be fully operational by end of day

1.- Provide construction board protection and all r
devices, seal air tight, prior to any demolition of

2.- Demo existing heat recovery coils from existing
(E)RTU-8 and (E)RTU-10. Patch and repair any openin
existing

3.- Demo all existing heat recovery piping, associa
and accessories, patch and repair any openings to m

4.- Re-install existing MERV 14 filter assembly. In
& MERYV 14 filters at end of project.

5.- Unit cleaning requirements completed and supply
operational.

6.- Demo and provide new exhaust fan, louver, fir
ductwork for the mail & storage rooms on the first

G. The Building will be occupied during performan

Contractor shall take all measures and provide all
necessary for protecting existing equipment and pro
areas of construction against dust and debris, so t
affected areas to be used in the Ambulatory Care Ce
will not be hindered. Contractor shall permit acces

of Veterans Affairs personnel and patients through
construction areas which serve as routes of access
areas and equipment. These routes whether access o
isolated from the construction area by temporary pa
walking surfaces, lighting etc to facilitate patien
access. Coordinate alteration work in areas occup
of Veterans Affairs so that Ambulatory Care Center

continue during the construction period.

H. Utilities Services: Maintain existing utility se

Care Center at all times. Provide temporary facilit
materials, equipment, connections, and utilities to
uninterrupted services. Where necessary to cut exis
gases, sewer or air pipes, or conduits, wires, cabl

services or of fire protection systems and communic
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10-01-14
(including telephone), they shall be cut and capped at suitable places

where shown; or, in absence of such indication, whe re directed by COR.

1. No utility service such as water, gas, steam, se wers or electricity,

or fire protection systems and communications syste
interrupted without prior approval of COR. Electric
accomplished with all affected circuits or equipmen
When an electrical outage cannot be accomplished, w
energized circuits or equipment shall not commence

detailed work plan, the Ambulatory Care Center Dire

knowledge and written approval. Refer to specificat

05 11 for additional requirements.

2. Contractor shall submit a request to interrupt a

COR, in writing, 7 days n advance of proposed inter

shall state reason, date, exact time of, and approx

such interruption.

3. Contractor will be advised (in writing) of appro

of which other date and/or time such interruption w

inconvenience to operations of Ambulatory Care Cent

time approved by Ambulatory Care Center may occur a

Contractor's normal working hours.

4. Major interruptions of any system must be reques
least 15 calendar days prior to the desired time an

performed as directed by the COR.

5. In case of a contract construction emergency, se
interrupted on approval of COR. Such approval will

writing as soon as practical.

6. Whenever it is required that a connection fee be
utility provider for new permanent service to the ¢
project, for such items as water, sewer, electricit
payment of such fee shall be the responsibility of

and not the Contractor.

I. Abandoned Lines: All service lines such as wires

ducts, pipes and the like, and their hangers or sup
be abandoned but are not required to be entirely re
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sealed, capped or plugged at the main, branch or pa
from. The lines shall not be capped in finished are
removed and sealed, capped or plugged in ceilings,
spaces, in unfinished areas, or within walls or par

they are completely behind the finished surfaces.

J. To minimize interference of construction activit

Ambulatory Care Center traffic, comply with the fol

1. Keep roads, walks and entrances to grounds, to p
occupied areas of buildings clear of construction m

and standing construction equipment and vehicles.

2. Method and scheduling of required cutting, alter

existing roads, walks and entrances must be approve

K. Coordinate the work for this contract with other

operations as directed by COR. This includes the sc

and the use of roadways, as specified in Article, U

1.7 ALTERATI ONS

A. Survey: Before any work is started, the Contract

thorough survey with the COR, of areas of buildings
alterations occur and areas which are anticipated r
furnish a signed report, to the Contracting Officer

list by rooms and spaces:

1. Existing condition and types of resilient floori
walls and other surfaces not required to be altered

affected areas of building.

2. Shall note any discrepancies between drawings an

conditions at site.

3. Shall designate areas for working space, materia
routes of access to areas within buildings where al
and which have been agreed upon by Contractor and C

B. Any items required by drawings to be either reus

both, found during this survey to be nonexistent, o
to be in such condition that their use is impossibl

shall be furnished and/or replaced by Contractor wi
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accordance with specifications which will be furnis
Provided the contract work is changed by reason of

the contract will be modified accordingly, under pr

entitled "DIFFERING SITE CONDITIONS" (FAR 52.236-2)
52.243-4 and VAAR 852.236-88).

C. Re-Survey: Thirty days before expected partial o
date, the Contractor and COR together shall make a
of the areas of buildings involved. They shall furn
conditions then existing, of resilient flooring, do
and other surfaces as compared with conditions of s

first condition survey report:

1. Re-survey report shall also list any damage caus
such flooring and other surfaces, despite protectio
will form basis for determining extent of repair wo
Contractor to restore damage caused by Contractor's

executing work of this contract.
D. Protection: Provide the following protective mea

1. Wherever existing roof surfaces are disturbed th
protected against water infiltration. In case of le

be repaired immediately upon discovery.

2. Temporary protection against damage for portions
structures and grounds where work is to be done, ma

and equipment moved and/or relocated.

3. Protection of interior of existing structures at
damage, dust and weather inclemency. Wherever work
floor surfaces that are to remain in place shall be
protected prior to starting work, and this protecti

maintained intact until all work in the area is com

1.8 DI SPOSAL AND RETENTI ON

A. Materials and equipment accruing from work remov
of buildings or structures, or parts thereof, shall
follows:
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1. The government shall have first right of refusal
removed as part of this project. The contractor sha

removed with the COR prior to removal.

2. ltems not reserved shall become property of the

removed by Contractor from Ambulatory Care Center.

3. Items of portable equipment and furnishings loca
spaces in which work is to be done under this contr
the property of the Government. When rooms and spac
the Department of Veterans Affairs during the alter
such items which are NOT required by drawings and s
be either relocated or reused will be removed by th
advance of work to avoid interfering with Contracto

10-01-14
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1.9 PROTECTI ON OF EXI STI NG VEGETATI QN, STRUCTURES,
AND | MPROVEMENTS

EQUI PMENT, UTI LI TI ES,

A. The Contractor shall preserve and protect all st ructures, equipment,

and vegetation (such as trees, shrubs, and grass) o
work site, which are not to be removed and which do
interfere with the work required under this contrac
shall only remove trees when specifically authorize
shall avoid damaging vegetation that will remain in
or branches of trees are broken during contract per
careless operation of equipment, or by workmen, the
trim those limbs or branches with a clean cut and p

tree-pruning compound as directed by the Contractin

B. The Contractor shall protect from damage all exi

utilities at or near the work site and on adjacent
party, the locations of which are made known to or
the Contractor. The Contractor shall repair any dam
facilities, including those that are the property o
resulting from failure to comply with the requireme

or failure to exercise reasonable care in performin
Contractor fails or refuses to repair the damage pr
Contracting Officer may have the necessary work per

the cost to the Contractor.
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(FAR 52. 236-9)

C. Refer to Section 01 57 19, TEMPORARY ENVIRONMENT

additional requirements on protecting vegetation, s
environment. Refer to Articles, "Alterations", "Res
"Operations and Storage Areas" for additional instr
repair of damage to structures and site improvement

D. Refer to FAR clause 52.236-7, "Permits and Respo

included in General Conditions. A National Pollutan
Elimination System (NPDES) permit is required for t
Contractor is considered an "operator" under the pe
extensive responsibility for compliance with permit
will make the permit application available at the (
Ambulatory Care Center) office. The apparent low bi
affected subcontractors shall furnish all informati
certifications that are required to comply with the
permit requirements. Many of the permit requirement
by completing construction as shown and specified.
involve the Contractor's method of operations and o
and the Contractor is responsible for employing bes
practices. The affected activities often include, b

to the following:
- Designating areas for equipment maintenance and r

- Providing waste receptacles at convenient locatio
regular collection of wastes;

- Locating equipment wash down areas on site, and p

control of wash-waters;

- Providing protected storage areas for chemicals,
fertilizers, and other potentially toxic materials;

Providing adequately maintained sanitary faciliti

1.10 RESTORATI ON

A. Remove, cut, alter, replace, patch and repair ex

necessary to install new work. Except as otherwise

do not cut, alter or remove any structural work, an
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10-01-14
ducts, plumbing, steam, gas, or electric work witho ut approval of the
COR. Existing work to be altered or extended and th at is found to be
defective in any way, shall be reported to the COR before it is
disturbed. Materials and workmanship used in restor ing work, shall
conform in type and quality to that of original exi sting construction,

except as otherwise shown or specified.

B. Upon completion of contract, deliver work comple te and undamaged.

Existing work (walls, ceilings, patrtitions, floors, mechanical and
electrical work, lawns, paving, roads, walks, etc.) disturbed or
removed as a result of performing required new work , shall be patched,
repaired, reinstalled, or replaced with new work, a nd refinished and

left in as good condition as existed before commenc ing work.

C. At Contractor's own expense, Contractor shall im mediately restore to

service and repair any damage caused by Contractor'
existing piping and conduits, wires, cables, etc.,
or of fire protection systems and communications sy

telephone) which are not scheduled for discontinuan

D. Expense of repairs to such utilities and systems

or locations of which are unknown will be covered b

contract time and price in accordance with clause e

(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING S

52.236-2).

1.11 AS-BU LT DRAW NGS

A. The contractor shall maintain two full size sets

which will be kept current during construction of t
include all contract changes, modifications and cla

B. All variations shall be shown in the same genera

contract drawings. To insure compliance, as-built d

made available for the COR'’s review, as often as re

C. Contractor shall deliver two approved completed

drawings to the COR within 15 calendar days after e

and after the acceptance of the project by the COR.

D. Paragraphs A, B, & C shall also apply to all sho
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1.12 TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL EQUI PMENT

A. Use of new installed mechanical and electrical e quipment to provide
heat, ventilation, plumbing, light and power will b e permitted subject
to written approval and compliance with the followi ng provisions:

1. Permission to use each unit or system must be gi ven by COR in
writing. If the equipment is not installed and main tained in
accordance with the written agreement and following provisions, the
COR will withdraw permission for use of the equipme nt.

2. Electrical installations used by the equipment s hall be completed in
accordance with the drawings and specifications to prevent damage to
the equipment and the electrical systems, i.e. tran sformers, relays,
circuit breakers, fuses, conductors, motor controll ers and their
overload elements shall be properly sized, coordina ted and adjusted.
Installation of temporary electrical equipment or d evices shall be
in accordance with NFPA 70, National Electrical Cod e, (2014
Edition), Article 590, Tenporary Installations. Voltage supplied to
each item of equipment shall be verified to be corr ect and it shall
be determined that motors are not overloaded. The e lectrical
equipment shall be thoroughly cleaned before using it and again
immediately before final inspection including vacuu m cleaning and

wiping clean interior and exterior surfaces.

3. Units shall be properly lubricated, balanced, an d aligned.
Vibrations must be eliminated.

4. Automatic temperature control systems for prehea t coils shall
function properly and all safety controls shall fun ction to prevent
coil freeze-up damage.

5. The air filtering system utilized shall be that which is designed
for the system when complete, and all filter elemen ts shall be
replaced at completion of construction and prior to testing and

balancing of system.

6. All components of heat production and distributi on system, metering
equipment, condensate returns, and other auxiliary facilities used
in temporary service shall be cleaned prior to use; maintained to
prevent corrosion internally and externally during use; and cleaned,

010000 -13



maintained and inspected prior to acceptance by the
Boilers, pumps, feedwater heaters and auxiliary equ
operated as a complete system and be fully maintain
personnel. Boiler water must be given complete and

chemical treatment.

B. Prior to final inspection, the equipment or part
and tear beyond normal, shall be replaced with iden

at no additional cost to the Government.

C. This paragraph shall not reduce the requirements

electrical specifications sections.

D. Any damage to the equipment or excessive wear du

be repaired replaced by the contractor at the contr

1.13 TEMPORARY USE OF EXI STI NG ELEVATORS

A. Use of existing elevators for handling buildin
Contractor's personnel will be permitted subject to

provisions:

1. Contractor makes all arrangements with the COR f
COR will ascertain that elevators are in proper con
Contractor may use elevators for daily use when per
granted. Personnel for operating elevators will not

the Department of Veterans Affairs.

2. Contractor covers and provides maximum protectio

elevator components:
a. Entrance jambs, heads soffits and threshold plat

b. Entrance columns, canopy, return panels and insi

car enclosure walls.
c. Finish flooring.

3. Government will accept hoisting ropes of elevato
speed governor if they are worn under normal operat
these ropes are damaged by action of foreign matter
lime, grit, stones, etc., during temporary use, the
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removed and replaced by new hoisting ropes at the ¢

expense.

1.14 TEMPORARY TO LETS

A. Contractor may have for use of Contractor's work

accommodations as may be assigned to Contractor by
Center. Contractor shall keep such places clean and
any damage done thereto by Contractor's workmen. Fa
satisfactory condition in toilets will deprive Cont
privilege to use such toilets.

1.15 AVAILABILITY AND USE OF UTILITY SERVI CES

A. The Government shall make all reasonably require

available to the Contractor from existing outlets a
specified in the contract. The amount to be paid by
chargeable electrical services shall be the prevail
the Government. The Contractor shall carefully cons

furnished without charge.

B. The Contractor, at Contractor's expense and in a

compliance with code and as satisfactory to the Con
shall install and maintain all necessary temporary
distribution lines, and all meters required to meas
electricity used for the purpose of determining cha
acceptance of the work by the Government, the Contr
all the temporary connections, distribution lines,
associated paraphernalia and repair restore the inf
required.

C. Contractor shall install meters at Contractor's

Ambulatory Care Center a monthly record of the Cont
electricity as hereinafter specified.

D. Heat: Furnish temporary heat necessary to preven

materials through dampness and cold. Use of open sa
temporary heating devices which may be fire hazards
damage finished work, will not be permitted. Mainta

temperatures as specified for various materials:
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1. Obtain heat by connecting to Ambulatory Care Cen
distribution system.

a. Steam is available at no cost to Contractor.

E. Electricity (for Construction and Testing): Furn

electric services.

1. Obtain electricity by connecting to the Ambulato
electrical distribution system. The Contractor shal
for electricity required for electric cranes and ho
electrical welding devices and any electrical heati
providing temporary heat. Electricity for all other

available at no cost to the Contractor.
F. Water (for Construction and Testing): Furnish te

1. Obtain water by connecting to the Ambulatory Car
distribution system. Provide reduced pressure backf
each connection as per code. Water is available at
Contractor.

2. Maintain connections, pipe, fittings and fixture
water-use so none is wasted. Failure to stop leakag
will be cause for revocation (at COR discretion) of

from Ambulatory Care Center system.

G. Fuel: Natural and LP gas and burner fuel oil req
cleaning, normal initial boiler-burner setup and ad
performing the specified boiler tests will be furni
Government. Fuel required for prolonged boiler-burn
adjustments, or modifications due to improper desig
boiler, burner, or control devices shall be furnish

Contractor at Contractor's expense.

1.16 TESTS

A. As per specification section 23 05 93 the contra
written testing and commissioning plan complete wit
equipment level, sub-system level and system level
plan will provide a schedule and a written sequence

tested, how and what the expected outcome will be.
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be submitted for approval prior to commencing work.
shall document the results of the approved plan and

with the as built documentation.

B. Pre-test mechanical and electrical equipment and
corrections required for proper operation of such s
requesting final tests. Final test will not be cond

pre-tested.

C. Conduct final tests required in various sections
presence of an authorized representative of the Con
Contractor shall furnish all labor, materials, equi

and forms, to conduct and record such tests.

D. Mechanical and electrical systems shall be balan
coordinated. A system is defined as the entire syst
coordinated to work together during normal operatio
for which the system is designed. For example, air
air is only one part of entire system which provide
for a building. Other related components are return
steam, chilled water, refrigerant, hot water, contr
etc. Another example of a system which involves sev
different disciplines is a boiler installation. Eff
acceptable boiler operation depends upon the coordi
operation of fuel, combustion air, controls, steam,

condensate and other related components.

E. All related components as defined above shall be
system component is tested. Tests shall be complete
reasonable period of time during which operating an
conditions remain reasonably constant and are typic
conditions.

F. Individual test result of any component, where r
accepted when submitted with the test results of re

of the entire system.
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1.17 I NSTRUCTI ONS

A. Contractor shall furnish Maintenance and Operati ng manuals (hard copies

and electronic) and verbal instructions when requir

sections of the specifications and as hereinafter s

B. Manuals: Maintenance and operating manuals and o

hard copies and one electronic copy each) for each
equipment shall be delivered to the COR coincidenta
of the equipment to the job site. Manuals shall be
guides for the maintenance and operation of equipme
include complete information necessary for starting
maintaining in continuous operation for long period
dismantling and reassembling of the complete units
components. Manuals shall include an index covering
clearly cross-referenced to diagrams and illustrati
shall include "exploded" views showing and identify
item. Emphasis shall be placed on the use of specia
instruments. The function of each piece of equipmen
accessory and control shall be clearly and thorough
necessary precautions for the operation of the equi
for each precaution shall be clearly set forth. Man

the exact model, style and size of the piece of equ
being furnished. Manuals referencing equipment simi
different model, style, and size than that furnishe

accepted.

C. Instructions: Contractor shall provide qualified

manufacturers' representatives to give detailed tra
Department of Veterans Affairs personnel in the ope
maintenance for each piece of equipment. All such t
the job site. These requirements are more specifica
various technical sections. Instructions for differ
equipment that are component parts of a complete sy
in an integrated, progressive manner. All instructo

of component equipment in a system shall be availab
instructions for all items included in the system h
This is to assure proper instruction in the operati

systems. All instruction periods shall be at such t

the COR and shall be considered concluded only when
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satisfied in regard to complete and thorough covera
shall submit a course outline with associated mater
review and approval prior to scheduling training to
matter covers the expectations of the VA and the co
requirements. The Department of Veterans Affairs r
request the removal of, and substitution for, any i
the opinion of the COR, does not demonstrate suffic

in accordance with requirements for instructors abo

1. 18 PHOTOGRAPHI C DOCUMENTATI ON

A. During the construction period through completio

documentation of construction progress and at selec
including electronic indexing, navigation, storage
the documentation, as per these specifications. The
photographer or the subcontractor used for this wor
following qualifications:

1. Demonstrable minimum experience of three (3) yea
providing documentation and advanced indexing/navig
including a representative portfolio of constructio

similar type, size, duration and complexity as the

2. Demonstrable ability to service projects through
which shall be demonstrated by a representative por
projects of similar type, size, duration and comple
Project.

B. Photographic documentation elements:

1. Each digital image shall be taken with a profess
with minimum size of 6 megapixels (MP) capable of p
200x250mm (8 x 10 inch) prints with a minimum of 22
and 400x500mm (16 x 20 inch) prints with a minimum

pixels.

2. Indexing and navigation system shall utilize act
construction drawings, making such drawings interac
line interface. For all documentation referenced h
and navigation must be organized by both time (date

location throughout the project.
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3. Documentation shall combine indexing and navigat

inspection-grade digital photography designed to ca
conditions throughout construction and at critical
Documentation shall be accessible on-line through u
connection. Documentation shall allow for secure mu

access, simultaneously, on-line.

4. Before construction, the building pad, adjacent

parkways, driveways, curbs, sidewalks, landscaping,
utilities and adjacent structures surrounding the b

site shall be documented. Overlapping photographic
be used to insure maximum coverage. Indexing and na
accomplished through interactive architectural draw
work or pad preparation is extensive, this document
required immediately before construction and at sev

determined intervals before building work commences

5. Construction progress for all trades shall be tr

determined intervals, but not less than once every
calendar days (“Progressions”). Progression docume
track both the exterior and interior construction o

Exterior Progressions shall track 360 degrees aroun

each building. Interior Progressions shall track i
improvements beginning when stud work commences and

Project completion.

6. As-built condition of pre-foundation utilities a

shall be documented prior to pouring footers, placi
and/or backfilling. This process shall include all
in-slab utilities within the building(s) envelope(s

runs in the immediate vicinity of the building(s) e

may also include utilities enclosed in slab-on-deck
buildings. Overlapping photographic techniques shal
insure maximum coverage. Indexing and navigation ac

through interactive site utility plans.

7. As-built conditions of mechanical, electrical, p

other systems shall be documented post-inspection a
insulation, sheet rock or dry wall installation. T
include all finished systems located in the walls a
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all buildings at the Project. Overlapping photograp
shall be used to insure maximum coverage. Indexing

accomplished through interactive architectural draw

8. As-built conditions of exterior skin and elevati

documented with an increased concentration of digit
directed by the COR in order to capture pre-determi
such as waterproofing, window flashing, radiused st
architectural or Exterior Insulation and Finish Sys

detailing. Overlapping photographic techniques shal

insure maximum coverage. Indexing and navigation ac

through interactive elevations or elevation details

9. As-built finished conditions of the interior of

including floors, ceilings and walls shall be docum
certificate of occupancy or equivalent, or just pri

or both, as directed by the COR. Overlapping photog
shall be used to insure maximum coverage. Indexing

accomplished through interactive architectural draw

10. Miscellaneous events that occur during any Cont

events captured by the Department of Veterans Affai
shall be dated, labeled and inserted into a Section
navigation structure entitled “Slideshows,” allowin

information to be stored in the same “place” as the

11. Customizable project-specific digital photograp

other details or milestones. Indexing and navigatio

through interactive architectural plans.

12. Monthly (29 max) exterior progressions (360 deg

project) and slideshows (all elevations and buildin
slideshows allow for the inclusion of Department of
pictures, aerial photographs, and timely images whi

into any regular monthly photopath.

13.Weekly (21 Max) Site Progressions - Photographi

capturing the project at different stages of constr

progressions shall capture underground utilities, e
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grading, backfill, landscaping and road constructio

duration of the project.

14.Regular (8 max) interior progressions of all wa
project to begin at time of substantial framed or a

COR through to completion.

15. Detailed Exact-Built of all Slabs for all proje

prior to placing concrete or as directed by the COR

16. Detailed Interior exact built overlapping photo
building to include documentation of all mechanical
plumbing systems in every wall and ceiling, to be ¢
rough-ins are complete, just prior to insulation an
as directed by COR.

17.Finished detailed Interior exact built overlapp
walls, ceilings, and floors to be scheduled by COR

occupancy.

18.1n event a greater or lesser number of images t
are required by the COR, adjustment in contract pri
in accordance with clause entitled "CHANGES" (FAR 5
852.236-88).

C. Images shall be taken by a commercial photograph
distinctly, at as large a scale as possible, all pa

in the picture.

D. Coordination of photo shoots is accomplished thr
shall also attend construction team meetings as nec
operations team shall provide regular updates regar
the documentation, including photo shoots concluded
of new Progressions or Exact-Builts viewable on-lin

future shoot dates.

E. Contractor shall provide all on-line domain/web
measures, and redundant server back-up of the docum

F. Contractor shall provide technical support relat

or service.
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G. Upon completion of the project, final copies of

“Permanent Record”) with the indexing and navigatio
(and active) shall be provided in an electronic med

a DVD or external hard-drive. Permanent Record shal
Information Modeling (BIM) interface capabilities.

terminates upon delivery of the Permanent Record.

1.19 FINAL ELEVATION DI G TAL | MAGES

A.

A minimum of four (4) images of each elevation shal
minimum 6 MP camera, by a professional photographer
settings to allow the COR to select the image to be

are provided to the RE on a CD.

Photographs shall be taken upon completion, includi
shall be taken on a clear sunny day to obtain suffi
depth and to provide clear, sharp pictures. Picture
500 mm (16 by 20 inches), printed on regular weight
archival grade photographic paper and produced by a
the digital image with a minimum 300 PPI. Identifyi
carried on label affixed to back of photograph with
photograph and shall be similar to that provided fo
photographs.

C. Furnish six (6) 400 mm x 500 mm (16 by 20 inch)

following buildings constructed under this project
selected by the RE from the images taken above). Ph
artistically composed showing full front elevations
become property of the Government. Each of the sel
shall be place in a frame with a minimum of 2 inche
matting as a border. Provide a selection of a minim
frames from which the SRE will select one style to
prints. Photographs with frames shall be delivered
suitable for shipping.

-END- - -
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CONVERT OUTSIDE AIR UNITS TO RETURN AIR

CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO

DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

SECTI ON 01 33 23

03-01-12

SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPECIFICATIONS AND DR

(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91

CONDITIONS.

1-2. For the purposes of this contract, samples, te
and manufacturers' literature and data shall also b
previously referenced requirements. The following t
items collectively as SUBMITTALS.

1-3. Submit for approval, all of the items specific
separate sections of the specification, with inform
evidence full compliance with contract requirements
fabricated articles and the like to be installed in
equal those of approved submittals. After an item h
change in brand or make will be permitted unless:

A. Satisfactory written evidence is presented to, a
Contracting Officer, that manufacturer cannot make
approved item or;

B. Item delivered has been rejected and substitutio
an urgent necessity or;

C. Other conditions become apparent which indicates
substitute item to be in best interest of the Gover

1-4. Forward submittals in sufficient time to permi

approval action by Government. Time submission to a

time for procurement of contract - required items.
to untimely and rejected submittals will not serve
extending contract time for completion.

1-5. Submittals will be reviewed for compliance wit
Architect-Engineer, and action thereon will be take
the Contracting Officer.

1-6. Upon receipt of submittals, Architect-Engineer
thereto. Contractor, in any subsequent corresponden
this file and identification number to expedite rep
previously approved or disapproved submittals.
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CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

1-7. The Government reserves the right to require a dditional submittals,

03-01-12

whether or not particularly mentioned in this contr
submittals beyond those required by the contract ar
to request therefor by Contracting Officer, adjustm
and time will be made in accordance with Articles t

52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88

CONDITIONS.

1-8. Schedules called for in specifications and sho
be submitted for use and information of Department
and Architect-Engineer. However, the Contractor sha
responsibility for coordinating and verifying sched
Officer and Architect- Engineer assumes no responsi
schedules or layout drawings for exact sizes, exact

positioning of items.

1-9. Submittals must be submitted by Contractor onl
Contracting Officer assumes no responsibility for ¢

exact numbers included in such submittals.

A. Submit samples in single units unless otherwise
drawings, schedules, manufacturers' literature and
certificates in quadruplicate, except where a great
specified.

B. Submittals will receive consideration only when
letter signed by Contractor. Letter shall be sent v
and shall contain the list of items, name of Ambula
name of Contractor, contract number, applicable spe
numbers, applicable drawing numbers (and other info
exact identification of location for each item), ma
ASTM or Federal Specification Number (if any) and s
information as may be required by specifications fo
being furnished. In addition, catalogs shall be mar
specific items submitted for approval.

1. A copy of letter must be enclosed with items, an
without identification letter will be considered "u
and held for a limited time only.

2. Each sample, certificate, manufacturers' literat
labeled to indicate the name and location of the Am
Center, name of Contractor, manufacturer, brand, co
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CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

ASTM or Federal Specification Number as applicable
project.

3. Required certificates shall be signed by an auth
of manufacturer or supplier of material, and by Con

C. If submittal samples have been disapproved, resu

as possible after notification of disapproval. Such
marked "Resubmitted Sample" in addition to containi
specified information required on label and in tran

D. Approved samples will be kept on file by the COR

completion of contract, at which time such samples
Contractor as Contractor's property. Where noted in
of specifications, approved samples in good conditi
their proper locations in contract work. At complet
samples that are not approved will be returned to C
request and at Contractor's expense. Such request s
to completion of the contract. Disapproved samples
requested for return by Contractor will be discarde
contract.

E. Submittal drawings (shop, erection or setting dr

required for work of various trades, shall be check

by technically qualified employees of Contractor fo

completeness and compliance with contract requireme

and schedules shall be stamped and signed by Contra
such check.

1. For each drawing required, submit one legible ph
vellum reproducible.

2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper d
including Ambulatory Care Center location, project
manufacturer's number, reference to contract drawin
Section Number, and Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) sha
each drawing to accommodate approval or disapproval

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, f
shipment.

6. One reproducible print of approved or disapprove
be forwarded to Contractor.

7. When work is directly related and involves more
drawings shall be submitted to Architect-Engineer u
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CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

1-10. Samples shop drawings, test reports, certific ates and manufacturers' osoLte
literature and data, shall be submitted for approva | to
Timothy P. Allen
Dynamix Engineering Ltd.
855 Grandview Ave. 3 " floor
Columbus, Ohio 43215
1-11. At the time of transmittal to the Architect-E ngineer, the Contractor
shall also send a copy of the complete submittal di rectly to the COR.
---END---
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SECTION 01 35 26
SAFETY REQUIREMENTS
1.1 APPLICABLE PUBLICATIONS:

A. Latest publications listed below form part of this Article to extent
referenced. Publications are referenced in text by basic designations
only.

B. American Society of Safety Engineers (ASSE):

A10.1-2011........... Pre-Project & Pre-Task Safety and Health
Planning

A10.34-2012.......... Protection of the Public on or Adjacent to
Construction Sites

A10.38-2013.......... Basic Elements of an Employer’ s Program to
Provide a Safe and Healthful Work Environment
American National Standard Construction and
Demolition Operations

C. American Society for Testing and Materials (ASTM):

E84-2013............. Surface Burning Characteristic s of Building
Materials

D. The Facilities Guidelines Institute (FGI):

FGI Guidelines-2010Guidelines for Design and Constr uction of
Healthcare Facilities

E. National Fire Protection Association (NFPA):

10-2013.............. Standard for Portable Fire Ext inguishers
30-2012.............. Flammable and Combustible Liqu ids Code
51B-2014............. Standard for Fire Prevention D uring Welding,

Cutting and Other Hot Work

70-2014.............. National Electrical Code

013526-2
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70B-2013............. Recommended Practice for Elect

Maintenance

70E-2012 ............ Standard for Electrical Safety
99-2012.............. Health Care Facilities Code
241-2013............. Standard for Safeguarding Cons

10-01-14

rical Equipment

in the Workplace

truction,

Alteration, and Demolition Operations

F. The Joint Commission (TJC)

TJC Manual .......... Comprehensive Accreditation an

Manual
G. U.S. Nuclear Regulatory Commission
10CFR 20 ........... Standards for Protection Again

H. U.S. Occupational Safety and Health Administration

29 CFR 1904 ......... Reporting and Recording Injuri

29 CFR 1910 ......... Safety and Health Regulations
Industry

29 CFR 1926 ......... Safety and Health Regulations
Industry

CPL 2-0.124.......... Multi-Employer Citation Policy

I.  VHA Directive 2005-007

1.2 DEFINITIONS:
A. OSHA “Competent Person” (CP). One who is capable

and predictable hazards in the surroundings and wor
are unsanitary, hazardous or dangerous to employees
authorization to take prompt corrective measures to
CFR 1926.32(f)).

B. "Qualified Person" means one who, by possession
certificate, or professional standing, or who by ex

training and experience, has successfully demonstra

013526-3
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solve or resolve problems relating to the subject m

the project.

C. High Visibility Accident. Any mishap which may g
high visibility.

D. Medical Treatment. Treatment administered by a p
registered professional personnel under the standin
physician. Medical treatment does not include first

through provided by a physician or registered perso

E. Recordable Injuries or llinesses. Any work-relat

that results in:

1. Death, regardless of the time between the injury

length of the illness;

2. Days away from work (any time lost after day of

onset);
3. Restricted work;
4. Transfer to another job;

5. Medical treatment beyond first aid;
6. Loss of consciousness; or

7. A significant injury or illness diagnosed by a p
licensed health care professional, even if it did n
through (6) above.

1.3 REGULATORY REQUIREMENTS:

A. In addition to the detailed requirements include
this contract, comply with 29 CFR 1926, comply with
incorporated by reference within 29 CFR 1926, compl
and all applicable federal, state, and local laws,
criteria, rules and regulations. Submit matters of
standards for resolution before starting work. Wher
of this specification, applicable laws, criteria, o

regulations, and referenced documents vary, the mos

013526-4
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requirements govern except with specific approval a nd acceptance by the

Contracting Officer Representative.

1.4 ACCIDENT PREVENTION PLAN (APP):

A. The APP (aka Construction Safety & Health Plan) sha Il interface with

the Contractor's overall safety and health program.
portions of the Contractor's overall safety and hea
referenced in the APP in the applicable APP element
site-specific. The Government considers the Prime C
"controlling authority" for all worksite safety and
subcontractor(s). Contractors are responsible for i
subcontractors of the safety provisions under the t
and the penalties for noncompliance, coordinating t
one craft from interfering with or creating hazardo
conditions for other crafts, and inspecting subcont

ensure that accident prevention responsibilities ar
The APP shall be prepared as follows:

1. Written in English by a qualified person who is emp
Prime Contractor articulating the specific work and
pertaining to the contract (model language can be f
A10.33). Specifically articulating the safety requ

within these VA contract safety specifications.

2. Address both the Prime Contractors and the subcontr

operations.

3. State measures to be taken to control hazards assoc

materials, services, or equipment provided by suppl

4. Address all the elements/sub-elements and in order

Include any

Ith program

and ensure it is
ontractor to be the
health of each
nforming their

erms of the contract
he work to prevent
us working

ractor operations to

e being carried out.

loyed by the
hazards
ound in ASSE

irements found

actors work

iated with

iers.

as follows:

a. SIGNATURE SHEET. Title, signature, and phone number of the

following:

1) Plan preparer (Qualified Person such as corporat

person or contracted Certified Safety Professional

construction safety experience);

013526-5
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2) Plan approver (company/corporate officers author ized to
obligate the company);

3) Plan concurrence (e.g., Chief of Operations, Cor porate Chief
of Safety, Corporate Industrial Hygienist, project manager or
superintendent, project safety professional). Provi de
concurrence of other applicable corporate and proje ct
personnel (Contractor).

b. BACKGROUND INFORMATIONist the following:

1) Contractor;

2) Contract number;

3) Project name;

4) Brief project description, description of work t o be
performed, and location; phases of work anticipated (these
will require an AHA).

c. STATEMENT OF SAFETY AND HEALTH POLICY. Provide a copy of current
corporate/company Safety and Health Policy Statemen t, detailing
commitment to providing a safe and healthful workpl ace for all
employees. The Contractor’s written safety program goals,
objectives, and accident experience goals for this contract
should be provided.

d. RESPONSIBILITIES AND LINES OF AUTHORITIES . Provide the following:

1) A statement of the employer’s ultimate responsib ility for the
implementation of his SOH program,;

2) Identification and accountability of personnel r esponsible for
safety at both corporate and project level. Contrac ts
specifically requiring safety or industrial hygiene personnel
shall include a copy of their resumes.

3) The names of Competent and/or Qualified Person(s ) and proof of
competency/qualification to meet specific OSHA
Competent/Qualified Person(s) requirements must be attached.;

013526-6
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4) Requirements that no work shall be performed unl ess a
designated competent person is present on the job s ite;

5) Requirements for pre-task Activity Hazard Analys is (AHAS);

6) Lines of authority;

7) Policies and procedures regarding noncompliance with safety
requirements (to include disciplinary actions for v iolation of
safety requirements) should be identified;

e. SUBCONTRACTORS AND SUPPLIERS. If applicable, provide procedures

for coordinating SOH activities with other employer s on the job

site:

1) Identification of subcontractors and suppliers ( if known);

2) Safety responsibilities of subcontractors and su ppliers.

f.  TRAINING.

1) Site-specific SOH orientation training at the ti me of initial
hire or assignment to the project for every employe e before
working on the project site is required.

2) Mandatory training and certifications that are a pplicable to
this project (e.g., explosive actuated tools, crane operator,
rigger, crane signal person, fall protection, elect rical
lockout/NFPA 70E, machine/equipment lockout, confin ed space,
etc...) and any requirements for periodic
retraining/recertification are required.

3) Procedures for ongoing safety and health trainin g for
supervisors and employees shall be established to a ddress
changes in site hazards/conditions.

4) OSHA 10-hour training is required for all worker s on site and
the OSHA 30-hour training is required for Trade Com petent

Persons (CPs)

g. SAFETY AND HEALTH INSPECTIONS.
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1) Specific assignment of responsibilities for a mi nimum daily
job site safety and health inspection during period s of work
activity: Who will conduct (e.qg., “Site Safety and Health
CP"), proof of inspector’s training/qualifications, when
inspections will be conducted, procedures for docum entation,
deficiency tracking system, and follow-up procedure S.
2) Any external inspections/certifications that may be required
(e.g., contracted CSP or CSHT)

h. ACCIDENT INVESTIGATION & REPORTING. The Contractor shall conduct
mishap investigations of all OSHA Recordable Incide nts. The APP
shall include accident/incident investigation proce dure &
identify person(s) responsible to provide the follo wing to the

Contracting Officer Representative:
1) Exposure data (man-hours worked);
2) Accident investigations, reports, and logs.

i. PLANS (PROGRAMS, PROCEDURES) REQUIRED. Based on a risk assessment

of contracted activities and on mandatory OSHA comp liance
programs, the Contractor shall address all applicab le
occupational risks in site-specific compliance and accident
prevention plans. These Plans shall include but are not be
limited to procedures for addressing the risks asso ciates with
the following:

1) Emergency response ;

2) Contingency for severe weather;

3) Fire Prevention ;

4) Medical Support;

5) Posting of emergency telephone numbers;
6) Prevention of alcohol and drug abuse;

7) Site sanitation (housekeeping, drinking water, toilets);

013526-8
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8) Night operations and lighting ;
9) Hazard communication program;

10) Welding/Cutting “Hot” work ;

11) Electrical Safe Work Practices (Electrical LOTO

12) General Electrical Safety

13)Hazardous energy control (Machine LOTO);

14) Site-Specific Fall Protection & Prevention;

15) Excavation/trenching;

16) Asbestos abatement;

17) Lead abatement;

18) Crane Critical lift;

19) Respiratory protection;

20) Health hazard control program;
21) Radiation Safety Program;

22) Abrasive blasting;

23)Heat/Cold Stress Monitoring;

24) Crystalline Silica Monitoring (Assessment);
25) Demolition plan (to include engineering survey)

26) Formwork and shoring erection and removal,

27)PreCast Concrete.

C. Submit the APP to the Contracting Officer Repres

compliance with contract requirements in accordance

10-01-14
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D. Once accepted by the Contracting Officer Represe ntative, the APP and

attachments will be enforced as part of the contrac
provisions of this contract or the accepted APP wil
stopping of work, at the discretion of the Contract

the matter has been rectified.

E. Once work begins, changes to the accepted APP sh

knowledge and concurrence of the Contracting Office
Should any severe hazard exposure, i.e. imminent da
evident, stop work in the area, secure the area, an
remove the exposure and control the hazard. Notify
Officer within 24 hours of discovery. Eliminate/rem

the interim, take all necessary action to restore a
working conditions in order to safeguard onsite per
the public (as defined by ASSE/SAFE A10.34) and the

1.5 ACTIVITY HAZARD ANALYSES (AHAS):

A. AHAs are also known as Job Hazard Analyses, Job Saf

Activity Safety Analyses. Before beginning each wo
involving a type of work presenting hazards not exp
project operations or where a new work crew or sub-
perform the work, the Contractor(s) performing that
prepare an AHA (Example electronic AHA forms can be

Army Corps of Engineers web site)

AHAs shall define the activities being performed an
sequences, the specific anticipated hazards, site ¢
equipment, materials, and the control measures to b
eliminate or reduce each hazard to an acceptable le

Work shall not begin until the AHA for the work act
accepted by the Contracting Officer Representative
engaged in the activity, including the Contractor,

and Government on-site representatives at preparato

control phase meetings.

1. The names of the Competent/Qualified Person(s) r
particular activity (for example, excavations, scaf

protection, other activities as specified by OSHA a
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and Local agencies) shall be identified and include d in the AHA.
Certification of their competency/qualification sha Il be submitted
to the Government Designated Authority (GDA) for ac ceptance prior to
the start of that work activity.

2. The AHA shall be reviewed and modified as necess ary to address
changing site conditions, operations, or change of
competent/qualified person(s).

a. If more than one Competent/Qualified Person is u sed on the AHA
activity, a list of names shall be submitted as an attachment to
the AHA. Those listed must be Competent/Qualified f or the type of
work involved in the AHA and familiar with current site safety
issues.

b. If a new Competent/Qualified Person (not on the original list) is
added, the list shall be updated (an administrative action not
requiring an updated AHA). The new person shall ack nowledge in
writing that he or she has reviewed the AHA and is familiar with
current site safety issues.

3. Submit AHAs to the Contracting Officer Represent ative for review for
compliance with contract requirements in accordance with Section 01
33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES for  review at least
15 calendar days prior to the start of each phase. Subsequent AHAs
as shall be formatted as amendments to the APP. The analysis should
be used during daily inspections to ensure the impl ementation and
effectiveness of the activity's safety and health c ontrols.

4. The AHA list will be reviewed periodically (at | east monthly) at the
Contractor supervisory safety meeting and updated a S necessary when
procedures, scheduling, or hazards change.

5. Develop the activity hazard analyses using the p roject schedule as
the basis for the activities performed. All activit ies listed on the
project schedule will require an AHA. The AHAS will be developed by
the contractor, supplier, or subcontractor and prov ided to the prime

contractor for review and approval and then submitt ed to the

Contracting Officer Representative.

013526-11
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1.6 PRECONSTRUCTION CONFERENCE:

A. Contractor representatives who have a responsibi lity or significant

role in implementation of the accident prevention p
by 29 CFR 1926.20(b)(1), on the project shall atten
preconstruction conference to gain a mutual underst
implementation. This includes the project superinte
superintendents, and any other assigned safety and

professionals.

B. Discuss the details of the submitted APP to incl

programs, procedures and a listing of anticipated A
developed and implemented during the performance of
list of proposed AHAs will be reviewed at the confe
agreement will be reached between the Contractor an
Officer's representative as to which phases will re

In addition, establish a schedule for the preparati

review, and acceptance of AHASs to preclude project

C. Deficiencies in the submitted APP will be brough

the Contractor within 14 days of submittal, and the
revise the plan to correct deficiencies and re-subm
acceptance. Do not begin work until there is an acc

1.7 “SITE SAFETY AND HEALTH OFFICER” (SSHO) AND “CO

A. The Prime Contractor shall designate a minimum of o

project site that will be identified as the SSHO to
Contractor's safety program and government-accepted
Plan. Each subcontractor shall designate a minimum
compliance with 29 CFR 1926.20 (b)(2) that will be

to administer their individual safety programs.

Further, all specialized Competent Persons for the
supplied by the respective contractor as required b
Asbestos, Electrical, Cranes, & Derricks, Demolitio
Fire Safety/Life Safety, Ladder, Rigging, Scaffolds

Trenches/Excavations).

These Competent Persons can have collateral duties

subcontractor’s superintendent and/or work crew lea
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fill more than one specialized CP role (i.e. Asbest 0s, Electrical,
Cranes, & Derricks, Demolition, Fall Protection, Fi re Safety/Life
Safety, Ladder, Rigging, Scaffolds, and Trenches/Ex cavations).

D. The SSHO or an equally-qualified Designated Represe ntative/alternate
will maintain a presence on the site during constru ction operations in
accordance with FAR Clause 52.236-6: Superi ntendence by the Contractor.
CPs will maintain presence during their constructio n activities in
accordance with above mentioned clause. A listing of the designated
SSHO and all known CPs shall be submitted prior to the start of work as
part of the APP with the training documentation and /or AHA as listed in
Section 1.8 below.

E. The repeated presence of uncontrolled hazards durin g a contractor’s
work operations will result in the designated CP as being deemed
incompetent and result in the required removal of t he employee in
accordance with FAR Clause 52.236-5: Material and W orkmanship,
Paragraph (c).

1.8 TRAINING:

A. The designated Prime Contractor SSHO must meet t he requirements of all
applicable OSHA standards and be capable (through t raining, experience,
and qualifications) of ensuring that the requiremen ts of 29 CFR 1926.16
and other appropriate Federal, State and local requ irements are met for
the project. As a minimum the SSHO must have comple ted the OSHA 30-hour
Construction Safety class and have five (5) years o f construction
industry safety experience or three (3) years if he /she possesses a
Certified Safety Professional (CSP) or certified Co nstruction Safety
and Health Technician (CSHT) certification or have a safety and health
degree from an accredited university or college.

B. All designated CPs shall have completed the OSHA 30-hour Construction
Safety course within the past 5 years.

C. In addition to the OSHA 30 Hour Construction Saf ety Course, all CPs
with high hazard work operations such as operations involving asbestos,
electrical, cranes, demolition, work at heights/fal | protection, fire

safetyl/life safety, ladder, rigging, scaffolds, and

trenches/excavations shall have a specialized forma | course in the

013526-13
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hazard recognition & control associated with those high hazard work
operations. Documented “repeat” deficiencies in the execution of safety
requirements will require retaking the requisite fo rmal course.

D. All other construction workers shall have the OS HA 10-hour Construction
Safety Outreach course and any necessary safety tra ining to be able to
identify hazards within their work environment.

E. Submit training records associated with the abov e training requirements
to the Contracting Officer Representative for revie w for compliance
with contract requirements in accordance with Secti on 01 33 23, SHOP

DRAWINGS, PRODUCT DATA AND SAMPLES 15 calendar days prior to the date
of the preconstruction conference for acceptance.

F. Prior to any worker for the contractor or subcon tractors beginning

work, they shall undergo a safety briefing provided
his/her designated representative. As a minimum, th
include information on the site-specific hazards, ¢
VAMC safety guidelines, means of egress, break area
locations of restrooms, use of VAMC equipment, emer

accident reporting etc... Documentation shall be pr

by the SSHO or
is briefing shall
onstruction limits,
s, work hours,
gency procedures,
ovided to the COR

that individuals have undergone contractor’s safety briefing.
G. Ongoing safety training will be accomplished in the form of weekly
documented safety meeting.
1.9 INSPECTIONS:
A. The SSHO shall conduct frequent and regular safe ty inspections (daily)

of the site and each of the subcontractors CPs shal
and regular safety inspections (daily) of the their
required by 29 CFR 1926.20(b)(2). Each week, the SS
formal documented inspection of the entire construc
subcontractors’ “Trade Safety and Health CPs” prese
areas. Coordinate with, and report findings and cor

weekly to Contracting Officer Representative.

B. A Certified Safety Professional (CSP) with speci

construction safety or a certified Construction Saf
Technician (CSHT) shall randomly conduct a monthly

013526-14
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inspection. The CSP or CSHT can be a corporate saf
independently contracted. The CSP or CSHT will pro
certificate number on the required report for verif

necessary.

1. Results of the inspection will be documented wit

identified hazards to abatement.

2. The Contracting Officer Representative will be n
prior to start of the inspection and invited to acc

inspection.

3. Identified hazard and controls will be discussed

understanding to ensure abatement and prevent futur

4. A report of the inspection findings with status
provided to the Contracting Officer Representative

of the onsite inspection.

1.10 ACCIDENTS, OSHA 300 LOGS, AND MAN-HOURS:

A. Notify the Contracting Officer Representative as

no more than four hours after any accident meeting
OSHA Recordable Injuries or Ilinesses or High Visib
property damage equal to or greater than $5,000, or
equipment accident. Within notification include con
contract title; type of contract; name of activity,
location where accident occurred; date and time of
personnel injured; extent of property damage, if an

if known, and brief description of accident (to inc
construction equipment used, PPE used, etc.). Prese
and evidence on the accident site until the Contrac
Representative determine whether a government inves
conducted.

B. Conduct an accident investigation for recordable

illnesses, for Medical Treatment defined in paragra
property damage accidents resulting in at least $20
establish the root cause(s) of the accident. Comple
and provide the report to the Contracting Officer R
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5 calendar days of the accident. The Contracting O

Representative will provide copies of any required

C. A summation of all man-hours worked by the contr
sub-contractors for each month will be reported to

Officer Representative monthly.

D. A summation of all OSHA recordable accidents exp
contractor and associated sub-contractors for each
provided to the Contracting Officer Representative
contractor and associated sub-contractors’ OSHA 300

available to the Contracting Officer Representative

1.11 PERSONAL PROTECTIVE EQUIPMENT (PPE):

A. PPE is governed in all areas by the nature of the w
performing. For example, specific PPE required for
electrical equipment is identified in NFPA 70E, Sta
Safety in the Workplace.

B. Mandatory PPE includes:

1. Hard Hats — unless written authorization is give
Officer Representative in circumstances of work ope
limited potential for falling object hazards such a
finishing work or minor remodeling. With authorizat
requirement of hard hats, if a worker becomes expos
falling object hazard, then hard hats would be requ

accordance with the OSHA regulations.

2. Safety glasses - unless written authorization is
Contracting Officer Representative appropriate safe
meeting the ANSI Z.87.1 standard must be worn by ea

site.

3. Appropriate Safety Shoes — based on the hazards
shoes meeting the requirements of ASTM F2413-11 sha
each person on site unless written authorization is

Contracting Officer Representative.
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4. Hearing protection - Use personal hearing protec

designated noise hazardous areas or when performing

tasks.

1.12 INFECTION CONTROL

10-01-14

tion at all times in

noise hazardous

A. Infection Control is critical in all Ambulatory Car e Center facilities.
Interior construction activities causing disturbanc e of existing dust,
or creating new dust, must be conducted within vent ilation-controlled
areas that minimize the flow of airborne particles into patient areas.
Exterior construction activities causing disturbanc e of soil or creates
dust in some other manner must be controlled.

B. An AHA associated with infection control will be pe rformed by VA

personnel in accordance with FGI Guidelines (i.e. |
Risk Assessment (ICRA)). The ICRA procedure found
Society for Healthcare Engineering (ASHE) website w
Risk classifications of Class Il or lower will requ
Contracting Officer Representative before beginning
work. Risk classifications of Class IV or higher w
before beginning any construction work. Infection C
be issued by the Project. The Infection Control Pe
outside the appropriate construction area. More tha
issued for a construction project if the work is lo

areas requiring separate classes. The primary proje

nfection Control

on the American

ill be utilized.

ire approval by the
any construction

ill require a permit
ontrol permits will
rmits will be posted
n one permit may be
cated in separate

ct scope area for

this project is: Class IV, however, work outside the primary project

scope area may vary. The required infection contro

each class are as follows:
1. Class | requirements:

a. During Construction Work:

| precautions with

1) Notify the Contracting Officer Representative.

2) Execute work by methods to minimize raising dust from

construction operations.

3) Ceiling tiles: Immediately replace a ceiling til es displaced

for visual inspection.
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b. Upon Completion:
1) Clean work area upon completion of task
2) Notify the Contracting Officer Representative
2. Class Il requirements:
a. During Construction Work:

1) Notify the Contracting Officer Representative

2) Provide active means to prevent airborne dust fr om dispersing
into atmosphere such as wet methods or tool mounted dust

collectors where possible.
3) Water mist work surfaces to control dust while ¢ utting.
4) Seal unused doors with duct tape.
5) Block off and seal air vents.

6) Remove or isolate HVAC system in areas where wor k is being

performed.
b. Upon Completion:
1) Wipe work surfaces with cleaner/disinfectant.

2) Contain construction waste before transport in t ightly covered

containers.

3) Wet mop and/or vacuum with HEPA filtered vacuum before leaving

work area.
4) Upon completion, restore HVAC system where work was performed
5) Notify the Contracting Officer Representative
3. Class lll requirements:

a. During Construction Work:

013526-18
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1) Obtain permit from the Contracting Officer Repre sentative2)

Remove or Isolate HVAC system in area where work i s being
done to prevent contamination of duct system.

3) Complete all critical barriers i.e. sheetrock, p lywood,
plastic, to seal area from non work area or impleme nt control
cube method (cart with plastic covering and sealed connection
to work site with HEPA vacuum for vacuuming prior t 0 exit)
before construction begins. Install construction barriers and
ceiling protection carefully, outside of normal wor k hours.

4) Maintain negative air pressure, 0.01 inches of w ater gauge,
within work site utilizing HEPA equipped air filtra tion units
and continuously monitored with a digital display, recording
and alarm instrument, which must be calibrated on
installation, maintained with periodic calibration and
monitored by the contractor.

5) Contain construction waste before transport in t ightly covered
containers.

6) Cover transport receptacles or carts. Tape cove ring unless
solid lid.

b. Upon Completion:

1) Do not remove barriers from work area until comp leted project
is inspected by the Contracting Officer Representat ive and
thoroughly cleaned by the VA Environmental Services
Department.

2) Remove construction barriers and ceiling protect ion carefully
to minimize spreading of dirt and debris associated with
construction, outside of normal work hours.

3) Vacuum work area with HEPA filtered vacuums.

4) Wet mop area with cleaner/disinfectant.

5) Upon completion, restore HVAC system where work was performed.

6) Return permit to the Contracting Officer Represe ntative

013526-19
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4. Class IV requirements:
a. During Construction Work:
1) Obtain permit from the Contracting Officer Repre

2) Isolate HVAC system in area where work is being

prevent contamination of duct system.

3) Complete all critical barriers i.e. sheetrock, p
plastic, to seal area from non work area or impleme
cube method (cart with plastic covering and sealed
to work site with HEPA vacuum for vacuuming prior t
before construction begins. Install

ceiling protection carefully, outside of normal wor

4) Maintain negative air pressure within work site
equipped air filtration units.

5) Seal holes, pipes, conduits, and punctures.

6) Construct anteroom and require all personnel to

this room so they can be vacuumed using a HEPA vacu

before leaving work site or they can wear cloth or

coveralls that are removed each time they leave wor

7) All personnel entering work site are required to
covers. Shoe covers must be changed each time the

exits the work area.
b. Upon Completion:

1) Do not remove barriers from work area until comp
is inspected by the Contracting Officer Representa

thorough cleaning by the VA Environmental Services

2) Remove construction barriers and ceiling protect
to minimize spreading of dirt and debris associated
construction, outside of normal work hours.

3) Contain construction waste before transport in t

containers.
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4) Cover transport receptacles or carts. Tape cove
solid lid.

5) Vacuum work area with HEPA filtered vacuums.
6) Wet mop area with cleaner/disinfectant.
7) Upon completion, restore HVAC system where work

8) Return permit to the Contracting Officer Represe
Barriers shall be erected as required based upon
classification (Class lll & IV requires barriers) a

constructed as follows:

1. Class lll and IV - closed door with masking tape
frame and door is acceptable for projects that can

single room.

2. Construction, demolition or reconstruction not ¢
containment within a single room must have the foll

erected and made presentable on hospital occupied s

a. Class lll & IV (where dust control is the only h
agreement is reached with the COR and Ambulatory Ca
Airtight plastic barrier that extends from the floo
Seams must be sealed with duct tape to prevent dust

from escaping

b. Class Il & IV - Drywall barrier erected with jo

sealed to prevent dust and debris from escaping.

c. Class lll & IV - Seal all penetrations in existi

airtight

d. Class lll & IV - Barriers at penetration of ceil

chases and ceiling spaces to stop movement air and

e. Class IV only - Anteroom or double entrance open
workers to remove protective clothing or vacuum off

clothing
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f. Class Il & IV - At elevators shafts or stairway s within the

field of construction, overlapping flap minimum of two feet wide

of polyethylene enclosures for personnel access.

C. Products and Materials:

1. Sheet Plastic: Fire retardant polystyrene, 6-mi

local fire codes

2. Barrier Doors: Self Closing One-hour solid core

frame, painted
3. Dust proof drywall

4. High Efficiency Particulate Air-Equipped filtrat
95% capture of 0.3 microns including pollen, mold s
particles. HEPA filters should have ASHRAE 85 or o
extend the useful life of the HEPA. Provide both pr
secondary filtrations units. Maintenance of equipm
replacement of the HEPA filters and other filters w

accordance with manufacturer’s instructions.

5. Exhaust Hoses: Heavy duty, flexible steel reinfo
Blower Hose

6. Adhesive Walk-off Mats: Provide minimum size mat

inches
7. Disinfectant: Hospital-approved disinfectant or
8. Portable Ceiling Access Module

Before any construction on site begins, all contrac
involved in the construction or renovation activity
and trained in infection prevention measures establ

Ambulatory Care Center.

A dust control program will be establish and mainta
contractor’s infection preventive measures in accor
Guidelines for Design and Construction of Healthcar
to start of work, prepare a plan detailing project-

protection measures with associated product data, i
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for review for

with Section 01 33

status reports, and submit to COR and Facility CSC
compliance with contract requirements in accordance
23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

F. Ambulatory Care Center Infection Control personnel will monitor for

airborne disease (e.g. aspergillosis) during constr uction. A baseline
of conditions will be established by the Ambulatory Care Center prior
to the start of work and periodically during the co nstruction stage to
determine impact of construction activities on indo or air quality with

safe thresholds established.

G. In general, the following preventive measures sh all be adopted during

construction to keep down dust and prevent mold.

1. Contractor shall verify that construction exhaus t to exterior is not

reintroduced to the Ambulatory Care Center through
building openings. HEPA filtration is required wher

dust may reenter the Ambulatory Care Center.

Exhaust hoses shall be exhausted so that dust is no

the Ambulatory Care Center.

Adhesive Walk-off/Carpet Walk-off Mats shall be use
transitions from the construction area to occupied
Center area. These mats shall be changed as often a
maintain clean work areas directly outside construc

times.

Vacuum and wet mop all transition areas from constr
occupied Ambulatory Care Center at the end of each
shall utilize HEPA filtration. Maintain surrounding
Remove debris as it is created. Transport these out

construction area in containers with tightly fittin

The contractor shall not haul debris through patien
without prior approval of the COR and the Ambulator
When, approved, debris shall be hauled in enclosed
containers or wrapped in plastic and sealed with du
objects should be allowed to cut through the plasti

exterior of the containers with a damp rag to remov

013526-23
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equipment, tools, material, etc. transported throug
shall be made free from dust and moisture by vacuum

down.

6. There shall be no standing water during constructio
water in equipment drip pans and open containers wi
construction areas. All accidental spills must be ¢
dried within 12 hours. Remove and dispose of porous

remain damp for more than 72 hours.

7. At completion, remove construction barriers and cei
carefully, outside of nhormal work hours. Vacuum and

surfaces free of dust after the removal.

H. Final Cleanup:

1. Upon completion of project, or as work progresse
construction debris from above ceiling, vertical sh

chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in
area. This includes walls, ceilings, cabinets, furn

or free standing), partitions, flooring, etc.
3. All new air ducts shall be cleaned prior to fina
Exterior Construction

1. Contractor shall verify that dust will not be in
Ambulatory Care Center through intake vents, or bui
HEPA filtration on intake vents is required where d

introduced.

2. Dust created from disturbance of soil such as fr
will be wetted with use of a water truck as necessa

3. All cutting, drilling, grinding, sanding, or dis
materials shall be accomplished with tools equipped
local exhaust ventilation (i.e. vacuum systems) or

controls.
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1.13 TUBERCULOSIS SCREENING

A. Contractor shall provide written certification t hat all contract

employees assigned to the work site have had a pre-
screening within 90 days prior to assignment to the
found have negative TB screening reactions. Contra
required to show documentation of negative TB scree
any additional workers who are added after the 90-d
before they will be allowed to work on the work sit

be the Center for Disease Control (CDC) and Prevent
skin testing or a Food and Drug Administration (FDA

test.

1. Contract employees manifesting positive screenin
tuberculin shall be examined according to current C
prior to working on VHA property.

2. Subsequently, if the employee is found without e
(infectious) pulmonary TB, a statement documenting
physician shall be on file with the employer (const
contractor), noting that the employee with a positi
screening test is without evidence of active (infec
TB.

3. If the employee is found with evidence of active
pulmonary TB, the employee shall require treatment
statement to the fact on file with the employer bef

to return to work on VHA property.

1.14 FIRE SAFETY

A. Fire Safety Plan: Establish and maintain a site-spe

protection program in accordance with 29 CFR 1926.
work, prepare a plan detailing project-specific fir
including periodic status reports, and submit to Co

Representative for review for compliance with cont

accordance with Section 01 33 23, SHOP DRAWINGS, PR

SAMPLES. This plan may be an element of the Acciden
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B. Site and Building Access: Maintain free and unobstr
facility emergency services and for fire, police an
response forces in accordance with NFPA 241.

C. Separate temporary facilities, such as trailers,
dumpsters, from existing buildings and new construc
accordance with NFPA 241. For small facilities with

feet) exposing overall length, separate by 3m (10 f
D. Temporary Construction Partitions:

1. Install and maintain temporary construction part
smoke-tight separations between construction areas
that are described in phasing requirements and adjo
Construct partitions of gypsum board or treated ply
spread rating of 25 or less in accordance with ASTM
sides of fire retardant treated wood or metal steel
the partitions through suspended ceilings to floor
roof. Seal joints and penetrations. At door opening

C, % hour fire/smoke rated doors with self-closing

2. Close openings in smoke barriers and fire-rated
maintain fire ratings. Seal penetrations with liste
penetration firestop materials in accordance with S
FIRESTOPPING.

E. Temporary Heating and Electrical: Install, use a
installations in accordance with 29 CFR 1926, NFPA

F. Means of Egress: Do not block exiting for occupi
paths from exits to roads. Minimize disruptions and

Contracting Officer Representative.

G. Egress Routes for Construction Workers: Maintain
egress. Inspect daily. Report findings and correcti

Contracting Officer Representative.

H. Fire Extinguishers: Provide and maintain extingu
areas and temporary storage areas in accordance wit
241 and NFPA 10.
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I. Flammable and Combustible Liquids: Store, dispen se and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

J. Existing Fire Protection: Do not impair automati c sprinklers, smoke and
heat detection, and fire alarm systems, except for portions immediately
under construction, and temporarily for connections . Provide fire watch
for impairments more than 4 hours in a 24-hour peri od. Request
interruptions in accordance with Article, OPERATION S AND STORAGE AREAS,
and coordinate with Contracting Officer Representat ive. All existing or
temporary fire protection systems (fire alarms, spr inklers) located in
construction areas shall be tested as coordinated w ith the Ambulatory
Care Center. Parameters for the testing and results of any tests
performed shall be recorded by the Ambulatory Care Center and copies
provided to the COR.

K. Smoke Detectors: Prevent accidental operation. R emove temporary covers
at end of work operations each day. Coordinate with Contracting Officer
Representative.

L. Hot Work: Perform and safeguard hot work operati ons in accordance with
NFPA 241 and NFPA 51B. Coordinate with the COR. Obt ain permits from COR
at least 24 hours in advance. Designate contractor' s responsible
project-site fire prevention program manager to per mit hot work.

M. Fire Hazard Prevention and Safety Inspections: | nspect entire
construction areas weekly. Coordinate with, and rep ort findings and
corrective actions weekly to Contracting Officer Re presentative.

N. Smoking: Smoking is prohibited in and adjacent t 0 construction areas
inside existing buildings and additions under const ruction. In separate
and detached buildings under construction, smoking is prohibited except
in designated smoking rest areas.

O. Dispose of waste and debris in accordance with N FPA 241. Remove from
buildings daily.

P. If required, submit documentation to the COR tha t personnel have been
trained in the fire safety aspects of working in ar eas with impaired

structural or compartmentalization features.

013526 -27
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1.15 ELECTRICAL

A. All electrical work shall comply with NFPA 70 (N EC), NFPA 70B, NFPA

70E, 29 CFR Part 1910 Subpart J — General Environme
CFR Part 1910 Subpart S — Electrical, and 29 CFR 19

addition to other references required by contract.

B. All qualified persons performing electrical work

shall be licensed journeyman or master electricians
electricians performing under this contract shall b
persons unless they are working under the immediate

licensed electrician or master electrician.

C. All electrical work will be accomplished de-ener

Electrically Safe Work Condition (refer to NFPA 70E
Electrical Hazards, including Exemptions to Work Pe
Contractor, subcontractor or temporary worker who f
with this requirement is subject to immediate termi
with FAR clause 52.236-5(c). Only in rare circumst
an electrically safe work condition prior to beginn
increase or cause additional hazards, or is infeasi
design or operational limitations is energized work
Contracting Officer Representative with approval of
Center Director will make the determination if the
meet the exception outlined above. An AHA specific
activities will be developed, reviewed, and accepte

of that work.

1. Development of a Hazardous Electrical Energy Con
required prior to de-energization. A single Simple
Procedure for multiple work operations can only be
involving qualified person(s) de-energizing one set
circuit part source. Task specific Complex Lockout

Procedures are required at all other times.

2. Verification of the absence of voltage after de-
lockout/tagout is considered “energized electrical
under NFPA 70E, and shall only be performed by qua
wearing appropriate shock protective (voltage rated

rate personal protective clothing and equipment, us
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Laboratories (UL) tested and appropriately rated co
testing instruments or equipment appropriate for th
which they will be used.

3. Personal Protective Equipment (PPE) and electric
instruments will be readily available for inspectio

Contracting Officer Representative.

Before beginning any electrical work, an Activity H
will be conducted to include Shock Hazard and Arc F
(NFPA Tables can be used only as a last alterative
suggested a full Arc Flash Hazard Analyses be condu
not begin until the AHA for the work activity has b
Contracting Officer Representative and discussed wi
the activity, including the Contractor, subcontract
Government on-site representatives at preparatory a
phase meetings.

Ground-fault circuit interrupters. All 120-volt, si
20-ampere receptacle outlets on construction sites
ground-fault circuit interrupters for personnel pro

Equipment Grounding Conductor Program” only is not

1.16 FALL PROTECTION
A. The fall protection (FP) threshold height requir

for ALL WORK, unless specified differently or the O
requirements are more stringent, to include steel e
systems-engineered activities (prefabricated) metal

residential (wood) construction and scaffolding wor

1. The use of a Safety Monitoring System (SMS) as a
method is prohibited.

2. The use of Controlled Access Zone (CAZ) as a fal

is prohibited.

3. A Warning Line System (WLS) may ONLY be used on

low-sloped roofs (between 0 - 18.4 degrees or 4:12
be erected around all sides of the work area (See 2

for construction of WLS requirements). Working wit
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not require FP. No worker shall be allowed in the a
roof or floor edge and the WLS without FP. FP is re
working outside the WLS.

4. Fall protection while using a ladder will be gov

requirements.

1.17 SCAFFOLDS AND OTHER WORK PLATFORMS

A. All scaffolds and other work platforms construct
comply with 29 CFR 1926 Subpart L.

B. The fall protection (FP) threshold height requir
as stated in Section 1.16.

C. The following hierarchy and prohibitions shall b

appropriate work platforms.

1. Scaffolds, platforms, or temporary floors shall
work except that can be performed safely from the g
footing.

2. Ladders less than 20 feet may be used as work pl

use of small hand tools or handling of light materi
3. Ladder jacks, lean-to, and prop-scaffolds are pr
4. Emergency descent devices shall not be used as w

D. Contractors shall use a scaffold tagging system
are tagged by the Competent Person. Tags shall be ¢
indicates the scaffold has been inspected and is sa
indicates the scaffold is unsafe to use. Tags shall
made of materials that will withstand the environme

used, be legible and shall include:
1. The Competent Person’s name and signature;
2. Dates of initial and last inspections.

E. Mast Climbing work platforms: When access ladder
designed as ladders, exceed 20 ft (6 m) in height,

protection shall be used.
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1.18 CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)
A. All installation, maintenance, and servicing of

shall comply with 29 CFR 1910.147 except for specif
operations in 29 CFR 1926 such as concrete & masonr
[1926.702(j)], heavy machinery & equipment [1926.60
process safety management of highly hazardous chemi
Control of hazardous electrical energy during the i
maintenance, or servicing of electrical equipment s
Section 1.15 to include NFPA 70E and other VA speci

discussed in the section.

1.19 CONFINED SPACE ENTRY
A. All confined space entry shall comply with 29 CF

specifically referenced operations in 29 CFR 1926 s
excavations/trenches [1926.651(g)].

B. A site-specific Confined Space Entry Plan (inclu

process) shall be developed and submitted to the CO

1.20 WELDING AND CUTTING

As specified in section 1.14, Hot Work: Perform an
operations in accordance with NFPA 241 and NFPA 51B
the COR. Obtain permits from COR at least 24 hours
Designate contractor's responsible project-site fir

manager to permit hot work.

1.21 LADDERS
A. All Ladder use shall comply with 29 CFR 1926 Sub

B. All portable ladders shall be of sufficient leng

so that workers will not stretch or assume a hazard
C. Manufacturer safety labels shall be in place on
D. Step Ladders shall not be used in the closed pos
E. Top steps or cap of step ladders shall not be us
F. Portable ladders, used as temporary access, shall e

(0.9 m) above the upper landing surface.
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1. When a 3 ft (0.9-m) extension is not possible, a
(such as a grab rail) shall be provided to assist w
mounting and dismounting the ladder.

2. In no case shall the length of the ladder be suc
deflection under a load would, by itself, cause the

from its support.

G. Ladders shall be inspected for visible defects o
after any occurrence that could affect their safe u
damaged ladders shall be immediately tagged "DO NOT
similar wording, and withdrawn from service until r

condition meeting their original design.

1.22 FLOOR & WALL OPENINGS

A. All floor and wall openings shall comply with 29

B. Floor and roof holes/openings are any that measu
any direction of a walking/working surface which pe
fall into or where objects may fall to the level be
covering and labeling requirements. Skylights loc

roofs are considered floor or roof hole/openings.

C. All floor, roof openings or hole into which a pe
walk or fall through shall be guarded either by a r
toeboards along all exposed sides or a load-bearing
cover is not in place, the opening or hole shall be
removable guardrail system or shall be attended whe

system has been removed, or other fall protection s

1. Covers shall be capable of supporting, without f

twice the weight of the worker, equipment and mater

2. Covers shall be secured when installed, clearly
“HOLE”", “COVER” or “Danger, Roof Opening-Do Not Rem
coded or equivalent methods (e.g., red or orange “X
be made aware of the meaning for color coding and e
methods.
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10-01-14

3. Roofing material, such as roofing membrane, insu lation or felts ,

covering or partly covering openings or holes, shal | be immediately

cut out. No hole or opening shall be left unattende d unless covered.
4. Non-load-bearing skylights shall be guarded by a load-bearing

skylight screen, cover, or railing system along all exposed sides.
5. Workers are prohibited from standing/walking on skylights.

---END---
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SECTI ON 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies the availability and source of references and
standards specified in the project manual under par agraphs APPLICABLE
PUBLICATIONS and/or shown on the drawings.

1.2 AVAILABI LI TY OF SPECI FI CATI ONS LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS FPMR PART 101- 29
(FAR 52.211-1) (AUG 1998)

A. The GSA Index of Federal Specifications, Standar ds and Commercial Item
Descriptions, FPMR Part 101-29 and copies of specif ications, standards,
and commercial item descriptions cited in the solic itation may be
obtained for a fee by submitting a request to — GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 Ea st L’Enfant Plaza,
SW, Washington, DC 20407, Telephone (202) 619-8925, Facsimile (202) 619-
8978.

B. If the General Services Administration, Departme nt of Agriculture, or
Department of Veterans Affairs issued this solicita tion, a single copy
of specifications, standards, and commercial item d escriptions cited in
this solicitation may be obtained free of charge by submitting a request
to the addressee in paragraph (a) of this provision . Additional copies

will be issued for a fee.

1.3 AVAILABILITY FOR EXAM NATI ON OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX
OF FEDERAL SPECI FI CATI ONS, STANDARDS AND COMMERCI AL | TEM DESCRI PTI ONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this sol icitation can be

examined at the following location:

DEPARMENT OF VETERANS AFFAIRS

Office of Construction & Facilities Management
Facilities Quality Service (0OOCFM1A)

425 Eye Street N.W, (sixth floor)

Washington, DC 20001

Telephone Numbers: (202) 632-5249 or (202) 632-5178
Between 9:00 AM - 3:00 PM

014219-1
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1.4 AVAI LABI LI TY OF SPECI FI CATI ONS NOT LISTED IN THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS ( FAR 52. 211- 3)
(JUN 1988)

The specifications cited in this solicitation may be obtained from the
associations or organizations listed below.

AA Aluminum Association Inc.
http://www.aluminum.org

AABC Associated Air Balance Council
http://www.aabchg.com

AAMA American Architectural Manufacturer's Associat ion
http://www.aamanet.org

AAN American Nursery and Landscape Association
http://www.anla.org

AASHTO  American Association of State Highway and Tr ansportation Officials
http://www.aashto.org

AATCC American Association of Textile Chemists and Colorists
http://www.aatcc.org

ACGIH American Conference of Governmental Industria | Hygienists
http://www.acgih.org

ACI American Concrete Institute
http://www.aci-int.net

ACPA American Concrete Pipe Association
http://www.concrete-pipe.org

ACPPA American Concrete Pressure Pipe Association
http://www.acppa.org

ADC Air Diffusion Council
http://flexibleduct.org
AGA American Gas Association

http://www.aga.org
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AGC Associated General Contractors of America
http://www.agc.org

AGMA American Gear Manufacturers Association, Inc.
http://www.agma.org

AHAM Association of Home Appliance Manufacturers
http://www.aham.org

AISC American Institute of Steel Construction
http://www.aisc.org

AISI American Iron and Steel Institute
http://www.steel.org

AITC American Institute of Timber Construction
http://www.aitc-glulam.org

AMCA Air Movement and Control Association, Inc.
http://www.amca.org

ANLA American Nursery & Landscape Association
http://www.anla.org

ANSI American National Standards Institute, Inc.
http://www.ansi.org

APA The Engineered Wood Association
http://www.apawood.org

ARI Air-Conditioning and Refrigeration Institute
http://www.ari.org

ASAE American Society of Agricultural Engineers
http://www.asae.org

ASCE American Society of Civil Engineers
http://www.asce.org

ASHRAE American Society of Heating, Refrigerating, and
Air-Conditioning Engineers
http://www.ashrae.org
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ASME

ASSE

ASTM

AWI

AWS

AWWA

BHMA

BIA

CAGI

CGA

Cl

CISCA

CISPI

CLFMI

CPMB

American Society of Mechanical Engineers
http://www.asme.org

American Society of Sanitary Engineering
http://www.asse-plumbing.org

American Society for Testing and Materials
http://www.astm.org

Architectural Woodwork Institute
http://www.awinet.org

American Welding Society
http://www.aws.org

American Water Works Association
http://www.awwa.org

Builders Hardware Manufacturers Association
http://www.buildershardware.com

Brick Institute of America
http://www.bia.org

Compressed Air and Gas Institute
http://www.cagi.org

Compressed Gas Association, Inc.
http://www.cganet.com

The Chlorine Institute, Inc.
http://www.chlorineinstitute.org

Ceilings and Interior Systems Construction As
http://www.cisca.org

Cast Iron Soil Pipe Institute
http://www.cispi.org

Chain Link Fence Manufacturers Institute
http://www.chainlinkinfo.org

Concrete Plant Manufacturers Bureau
http://www.cpmb.org

014219-4
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CRA California Redwood Association
http://www.calredwood.org

CRSI Concrete Reinforcing Steel Institute
http://www.crsi.org

CTI Cooling Technology Institute
http://www.cti.org

DHI Door and Hardware Institute
http://www.dhi.org

EGSA Electrical Generating Systems Association
http://www.egsa.org

EEI Edison Electric Institute
http://www.eei.org

EPA Environmental Protection Agency
http://www.epa.gov

ETL ETL Testing Laboratories, Inc.
http://www.etl.com

FAA Federal Aviation Administration
http://www.faa.gov

FCC Federal Communications Commission
http://www.fcc.gov

FPS The Forest Products Society
http://www.forestprod.org

GANA Glass Association of North America
http://www.cssinfo.com/info/gana.html/

FM Factory Mutual Insurance
http://www.fmglobal.com

GA Gypsum Association
http://www.gypsum.org

GSA General Services Administration
http://www.gsa.gov
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HI

HPVA

ICBO

ICEA

\ICAC

IEEE

IMSA

IPCEA

NBMA

MSS

NAAMM

NAPHCC

NBS

NBBPVI

NEC

Hydraulic Institute

http://www.pumps.org

Hardwood Plywood & Veneer Association
http://www.hpva.org

International Conference of Building Officials
http://www.icbo.org

Insulated Cable Engineers Association Inc.
http://www.icea.net

Institute of Clean Air Companies
http://www.icac.com

Institute of Electrical and Electronics Engine
http://www.ieee.org\

International Municipal Signal Association
http://www.imsasafety.org

Insulated Power Cable Engineers Association

Metal Buildings Manufacturers Association
http://www.mbma.com

Manufacturers Standardization Society of the Va
Industry Inc.
http://www.mss-hg.com

National Association of Architectural Metal M
http://www.naamm.org

Plumbing-Heating-Cooling Contractors Associa
http://www.phccweb.org.org

National Bureau of Standards
See - NIST

National Board of Boiler and Pressure Vessel
http://www.nationboard.org

National Electric Code
See - NFPA National Fire Protection Association
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NEMA National Electrical Manufacturers Association
http://www.nema.org

NFPA National Fire Protection Association
http://www.nfpa.org

NHLA National Hardwood Lumber Association
http://www.natlhardwood.org

NIH National Institute of Health
http://www.nih.gov

NIST National Institute of Standards and Technology
http://www.nist.gov

NLMA Northeastern Lumber Manufacturers Association, Inc.
http://www.nelma.org

NPA National Particleboard Association
18928 Premiere Court
Gaithersburg, MD 20879
(301) 670-0604

NSF National Sanitation Foundation
http://www.nsf.org

NWWDA Window and Door Manufacturers Association
http://www.nwwda.org

OSHA Occupational Safety and Health Administration
Department of Labor
http://www.osha.gov

PCA Portland Cement Association
http://www.portcement.org

PCI Precast Prestressed Concrete Institute
http://www.pci.org

PPI The Plastic Pipe Institute
http://www.plasticpipe.org
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PEI Porcelain Enamel Institute, Inc.
http://www.porcelainenamel.com

PTI Post-Tensioning Institute
http://www.post-tensioning.org

RFCI The Resilient Floor Covering Institute
http://www.rfci.com

RIS Redwood Inspection Service
See - CRA
RMA Rubber Manufacturers Association, Inc.

http://www.rma.org

SCMA Southern Cypress Manufacturers Association
http://www.cypressinfo.org

SDI Steel Door Institute
http://www.steeldoor.org

IGMA Insulating Glass Manufacturers Alliance
http://www.igmaonline.org

SJl Steel Joist Institute
http://www.steeljoist.org

SMACNA  Sheet Metal and Air-Conditioning Contractors
National Association, Inc.
http://www.smacnha.org

SSPC The Society for Protective Coatings
http://www.sspc.org

STI Steel Tank Institute
http://www.steeltank.com

SWi Steel Window Institute
http://www.steelwindows.com

TCA Tile Council of America, Inc.
http://www.tileusa.com
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TEMA Tubular Exchange Manufacturers Association
http://lwww.tema.org

TPI Truss Plate Institute, Inc.
583 D'Onofrio Drive; Suite 200
Madison, WI 53719
(608) 833-5900

uBC The Uniform Building Code
See ICBO
UL Underwriters' Laboratories Incorporated

http://www.ul.com

ULC Underwriters' Laboratories of Canada
http://lwww.ulc.ca

WCLIB West Coast Lumber Inspection Bureau
6980 SW Varns Road, P.O. Box 23145
Portland, OR 97223
(503) 639-0651

WRCLA Western Red Cedar Lumber Association
P.O. Box 120786
New Brighton, MN 55112
(612) 633-4334

WWPA Western Wood Products Association
http://www.wwpa.org

---END---
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01-11
SECTI ON 01 57 19
TEMPORARY ENVI RONMENTAL CONTROLS
PART 1 - CENERAL
1.1 DESCRI PTI ON
A. This section specifies the control of environmen tal pollution and damage
that the Contractor must consider for air, water, a nd land resources. It
includes management of visual aesthetics, noise, so lid waste, radiant
energy, and radioactive materials, as well as other pollutants and
resources encountered or generated by the Contracto r. The Contractor is
obligated to consider specified control measures wi th the costs included
within the various contract items of work.
B. Environmental pollution and damage is defined as the presence of
chemical, physical, or biological elements or agent s which:

1. Adversely effect human health or welfare,

2. Unfavorably alter ecological balances of importa nce to human life,

3. Effect other species of importance to humankind, or;

4. Degrade the utility of the environment for aesth etic, cultural, and
historical purposes.

C. Definitions of Pollutants:

1. Chemical Waste: Petroleum products, bituminous m aterials, salts,
acids, alkalis, herbicides, pesticides, organic che micals, and
inorganic wastes.

2. Debris: Combustible and noncombustible wastes, s uch as leaves, tree
trimmings, ashes, and waste materials resulting fro m construction or
maintenance and repair work.

3. Sediment: Soil and other debris that has been er oded and transported
by runoff water.

4. Solid Waste: Rubbish, debris, garbage, and other discarded solid
materials resulting from industrial, commercial, an d agricultural
operations and from community activities.

5. Surface Discharge: The term "Surface Discharge" implies that the
water is discharged with possible sheeting action a nd subsequent soil
erosion may occur. Waters that are surface discharg ed may terminate
in drainage ditches, storm sewers, creeks, and/or " water of the
United States" and would require a permit to discha rge water from the
governing agency.

6. Rubbish: Combustible and noncombustible wastes s uch as paper, boxes,
glass and crockery, metal and lumber scrap, tin can s, and bones.

015719-1
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7. Sanitary Wastes:

a. Sewage: Domestic sanitary sewage and human and a nimal waste.

b. Garbage: Refuse and scraps resulting from prepar ation, cooking,
dispensing, and consumption of food.

1.2 QUALITY CONTROL
A. Establish and maintain quality control for the e nvironmental protection
of all items set forth herein.
B. Record on daily reports any problems in complyin g with laws,
regulations, and ordinances. Note any corrective ac tion taken.
1. 3 REFERENCES
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
B. U.S. National Archives and Records Administratio n (NARA):
33CFR 328.............. Definitions
1.4 SUBM TTALS
A. In accordance with Section, 01 33 23, SHOP DRAWI NGS, PRODUCT DATA, AND
SAMPLES, furnish the following:
1. Environmental Protection Plan: After the contrac tis awarded and

prior to the commencement of the work, the Contract or shall meet with

the COR to discuss the proposed Environmental Prote ction Plan and to

develop mutual understanding relative to details of environmental
protection. Not more than 20 days after the meeting , the Contractor
shall prepare and submit to the COR and the Contra cting Officer for
approval, a written and/or graphic Environmental Pr otection Plan
including, but not limited to, the following:

a. Name(s) of person(s) within the Contractor's org anization who is
(are) responsible for ensuring adherence to the Env ironmental
Protection Plan.

b. Name(s) and qualifications of person(s) responsi ble for
manifesting hazardous waste to be removed from the site.

c. Name(s) and qualifications of person(s) responsi ble for training
the Contractor's environmental protection personnel

d. Description of the Contractor's environmental pr otection personnel
training program.

e. A list of Federal, State, and local laws, regula tions, and permits
concerning environmental protection, pollution cont rol, noise
control and abatement that are applicable to the Co ntractor's
proposed operations and the requirements imposed by those laws,

regulations, and permits.
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f. Methods for protection of features to be preserv
authorized work areas including trees, shrubs, vine
ground cover, landscape features, air and water qua
wildlife, soil, historical, and archeological and ¢
resources.

g. Procedures to provide the environmental protecti
with the applicable laws and regulations. Describe
to correct pollution of the environment due to acci
causes, or failure to follow the procedures as desc
Environmental Protection Plan.

h. Permits, licenses, and the location of the solid
area.

i. Environmental Monitoring Plans for the job site
water, air, and noise.

j- Work Area Plan showing the proposed activity in
the area and identifying the areas of limited use o
should include measures for marking the limits of u
plan may be incorporated within the Erosion Control

B. Approval of the Contractor's Environmental Prote
relieve the Contractor of responsibility for adequa
control of pollutants and other environmental prote

1.5 PROTECTI ON OF ENVI RONMENTAL RESOURCES

A. Protect environmental resources within the proje
affected outside the limits of permanent work durin
of this contract. Confine activities to areas defin
specifications and drawings.

B. Protection of Water Resources: Keep construction
surveillance, management, and control to avoid poll
ground waters and sewer systems. Implement manageme
control water pollution by the listed construction
included in this contract.

1. Washing and Curing Water: Do not allow wastewate
from construction activities to enter water areas.
wastewater in retention ponds allowing the suspende
settle, the pollutants to separate, or the water to

2. Monitor water areas affected by construction.

C. Protection of Fish and Wildlife Resources: Keep
under surveillance, management, and control to mini
with, disturbance of, or damage to fish and wildlif

015719-3
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construction operations, list species that require
along with measures for their protection.

D. Protection of Air Resources: Keep construction a

surveillance, management, and control to minimize p
resources. Burning is not permitted on the job site
equipment, processes, and work operated or performe
accordance with the State of Ohio and Federal emiss
laws and standards. Maintain ambient air quality st
Environmental Protection Agency, for those construc
activities specified.

1. Particulates: Control dust particles, aerosols,
products from all construction activities, processi
preparation of materials (such as from asphaltic ba
times, including weekends, holidays, and hours when
progress.

2. Particulates Control: Maintain all excavations,
roads, permanent and temporary access roads, plant
areas, borrow areas, and all other work areas withi
project boundaries free from particulates which wou
or a nuisance. Sprinklering, chemical treatment of
light bituminous treatment, baghouse, scrubbers, el
precipitators, or other methods are permitted to co
in the work area.

3. Hydrocarbons and Carbon Monoxide: Control monoxi
equipment to Federal and State allowable limits.

4. Odors: Control odors of construction activities
odors from occurring.

E. Reduction of Noise: Minimize noise using every a

noise-producing work in less sensitive hours of the
directed by the COR. Maintain noise-produced work a
decibel levels and within the time periods specifie
1. Perform construction activities involving repeti
impact noise only between 5:00 p.m. and 6:00p.m. un
permitted by local ordinance or the COR. Repetitive
the property shall not exceed the following dB limi

01-11
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Time Duration of Impact Noise
More than 12 minutes in any hour
Less than 30 seconds of any hour

Less than three minutes of any hour
Less than 12 minutes of any hour
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F. Restoration of Damaged Property: If any direct o r indirect damage is
done to public or private property resulting from a ny act, omission,
neglect, or misconduct, the Contractor shall restor e the damaged
property to a condition equal to that existing befo re the damage at no
additional cost to the Government. Repair, rebuild, or restore property
as directed or make good such damage in an acceptab le manner.
G. Final Clean-up: On completion of project and aft er removal of all
debris, rubbish, and temporary construction, Contra ctor shall leave the
construction area in a clean condition satisfactory to the COR. Cleaning
shall include off the station disposal of all items and materials not
required to be salvaged, as well as all debris and rubbish resulting

from demolition and new work operations.
---END---
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT
PART 1 — GENERAL
1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-
hazardous building construction and demolition wast e.

B. Waste disposal in landfills shall be minimized t o the greatest extent
possible. Of the inevitable waste that is generated , as much of the
waste material as economically feasible shall be sa Ivaged, recycled or
reused.

C. Contractor shall use all reasonable means to div ert construction and
demolition waste from landfills and incinerators, a nd facilitate their

salvage and recycle not limited to the following:
1. Waste Management Plan development and implementa tion.
2. Techniques to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reus e or resale.
5. Recycling of materials that cannot be reused or sold.
D. At a minimum the following waste categories shal | be diverted from
landfills:
1. Sail.
2. Inerts (eg, concrete, masonry and asphalt).
3. Clean dimensional wood and palette wood.
4. Green waste (biodegradable landscaping materials ).
5. Engineered wood products (plywood, particle boar d and I-joists,
etc).

6. Metal products (eg, steel, wire, beverage contai ners, copper, etc).
7. Cardboard, paper and packaging.
8. Bitumen roofing materials.
9. Plastics (eg, ABS, PVC).
10. Carpet and/or pad.
11.Gypsum board.
12. Insulation.
13. Paint.
14.Fluorescent lamps.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.

017419-1
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1.3 QUALITY ASSURANCE

A. Contractor shall practice efficient waste manage ment when sizing,
cutting and installing building products. Processes shall be employed
to ensure the generation of as little waste as poss ible. Construction
/Demolition waste includes products of the followin g
1. Excess or unusable construction materials.

2. Packaging used for construction products.
3. Poor planning and/or layout.

4. Construction error.

5. Over ordering.

6. Weather damage.

7. Contamination.

8. Mishandling.

9. Breakage.

B. Establish and maintain the management of non-haz ardous building
construction and demolition waste set forth herein. Conduct a site
assessment to estimate the types of materials that will be generated by
demolition and construction.

C. Contractor shall develop and implement procedure s to recycle
construction and demolition waste to a minimum of 5 0 percent.

D. Contractor shall be responsible for implementati on of any special
programs involving rebates or similar incentives re lated to recycling.
Any revenues or savings obtained from salvage or re cycling shall accrue
to the contractor.

E. Contractor shall provide all demolition, removal and legal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and disposal shall be permitted for the inten ded use to the
extent required by local, state, federal regulation s. The Whole
Building Design Guide website http://www.wbdg.org/t ools/cwm.php
provides a Construction Waste Management Database t hat contains
information on companies that haul, collect, and pr ocess recyclable
debris from construction projects.

F. Contractor shall assign a specific area to facil itate separation of
materials for reuse, salvage, recycling, and return . Such areas are to
be kept neat and clean and clearly marked in order to avoid

contamination or mixing of materials.
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G. Contractor shall provide on-site instructions an d supervision of
separation, handling, salvaging, recycling, reuse a nd return methods to
be used by all parties during waste generating stag es.

H. Record on daily reports any problems in complyin g with laws,
regulations and ordinances with corrective action t aken.

1.4 TERMINOLOGY

A. Class lll Landfill: A landfill that accepts non- hazardous resources
such as household, commercial and industrial waste resulting from
construction, remodeling, repair and demolition ope rations.

B. Clean: Untreated and unpainted; uncontaminated with adhesives, oils,
solvents, mastics and like products.

C. Construction and Demolition Waste: Includes all non-hazardous resources
resulting from construction, remodeling, alteration s, repair and
demolition operations.

D. Dismantle: The process of parting out a building in such a way as to
preserve the usefulness of its materials and compon ents.

E. Disposal: Acceptance of solid wastes at a legall y operating facility
for the purpose of land filling (includes Class llI landfills and inert
fills).

F. Inert Backfill Site: A location, other than iner t fill or other
disposal facility, to which inert materials are tak en for the purpose
of filling an excavation, shoring or other soil eng ineering operation.

G. Inert Fill: A facility that can legally accept i nert waste, such as
asphalt and concrete exclusively for the purpose of disposal.

H. Inert Solids/Inert Waste: Non-liquid solid resou rces including, but not
limited to, soil and concrete that does not contain hazardous waste or
soluble pollutants at concentrations in excess of w ater-quality
objectives established by a regional water board, a nd does not contain
significant quantities of decomposable solid resour ces.

I. Mixed Debris: Loads that include commingled recy clable and non-
recyclable materials generated at the construction site.

J. Mixed Debris Recycling Facility: A solid resourc e processing facility
that accepts loads of mixed construction and demoli tion debris for the
purpose of recovering re-usable and recyclable mate rials and disposing

non-recyclable materials.
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K. Permitted Waste Hauler: A company that holds a v
and transport solid wastes from individuals or busi
purpose of recycling or disposal.

L. Recycling: The process of sorting, cleansing, tr
reconstituting materials for the purpose of using t
the manufacture of a new product. Recycling does no
incinerating or thermally destroying solid waste.

1. On-site Recycling — Materials that are sorted an
for use in an altered state in the work, i.e. concr
use as a sub-base in paving.

2. Off-site Recycling — Materials hauled to a locat
altered form in the manufacture of new products.

M. Recycling Facility: An operation that can legall
the purpose of processing the materials into an alt
manufacture of new products. Depending on the types
accepted and operating procedures, a recycling faci
be required to have a solid waste facilities permit
the local enforcement agency.

N. Reuse: Materials that are recovered for use in t
or off-site.

O. Return: To give back reusable items or unused pr
credit.

P. Salvage: To remove waste materials from the site
by a third party.

Q. Source-Separated Materials: Materials that are s
site for the purpose of reuse and recycling.

R. Solid Waste: Materials that have been designate
are discarded for the purposes of disposal.

S. Transfer Station: A facility that can legally ac
the purpose of temporarily storing the materials fo
other trucks and transporting them to a landfill fo
recovering some materials for re-use or recycling.

1.5 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWIN

SAMPLES, furnish the following:
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B. Prepare and submit to the COR a written demoliti
plan. The plan shall include, but not be limited to
information:

1. Procedures to be used for debris management.
2. Techniques to be used to minimize waste generati
3. Analysis of the estimated job site waste to be g
a. List of each material and quantity to be salvage
recycled.
b. List of each material and quantity proposed to b
landfill.
4. Detailed description of the Means/Methods to be
handling.
a. On site: Material separation, storage, protectio
applicable.
b. Off site: Transportation means and destination.
materials.
1) Description of materials to be site-separated an
to designated facilities.
2) Description of mixed materials to be collected b
waste haulers and removed from the site.
c. The names and locations of mixed debris reuse an
facilities or sites.
d. The names and locations of trash disposal landfi
sites.
e. Documentation that the facilities or sites are a
receive the materials.

C. Designated Manager responsible for instructing p
documenting and administer over meetings relevant t
Management Plan.

D. Monthly summary of construction and demolition d
disposal, quantifying all materials generated at th
disposed of or diverted from disposal through recyc

1.6 APPLICABLE PUBLICATIONS

A Publications listed below form a part of this spe
extent referenced. Publications are referenced by t
only. In the event that criteria requirements confl

stringent requirements shall be met.
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B. U.S. Green Building Council (USGBC):

LEED Green Building Rating System for New Construct

1.7 RECORDS
Maintain records to document the quantity of waste
guantity of waste diverted through sale, reuse, or

quantity of waste disposed by landfill or incinerat

be kept in accordance with the LEED Reference Guide

PART 2 - PRODUCTS
2.1 MATERIALS

A. List of each material and quantity to be salvage

B. List of each material and quantity proposed to b

C. Material tracking data: Receiving parties, date
transportation costs, weight tickets, tipping fees,
invoices, net total costs or savings.

PART 3 - EXECUTION
3.1 COLLECTION

A. Provide all necessary containers, bins and stora
effective waste management.

B. Clearly identify containers, bins and storage ar
materials are separated from trash and can be trans
recycling facility for processing.

C. Hazardous wastes shall be separated, stored, dis
local, state, federal regulations.

3.2 DISPOSAL

A. Contractor shall be responsible for transporting
materials that cannot be delivered to a source-sepa
materials recycling facility to a transfer station
that can accept the materials in accordance with st
regulations.

B. Construction or demolition materials with no pra
cannot be salvaged or recycled shall be disposed of
incinerator.

3.3 REPORT

A. With each application for progress payment, subm
construction and demolition debris diversion and di
beginning and ending dates of period covered.
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B. Quantify all materials diverted from landfill di sposal through salvag%9 o
or recycling during the period with the receiving p arties, dates
removed, transportation costs, weight tickets, mani fests, invoices.
Include the net total costs or savings for each sal vaged or recycled
material.
C. Quantify all materials disposed of during the pe riod with the receiving
parties, dates removed, transportation costs, weigh t tickets, tipping
fees, manifests, invoices. Include the net total co sts for each
disposal.
---END---
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SECTI ON 01 81 11
SUSTAI NABLE DESI GN REQUI REMENTS
PART 1 - CENERAL
1.1 SUMVARY
This Section describes general requirements and pro cedures to comply
with the Guiding Principles for Leadership in High Performance and
Sustainable Buildings Memorandum of Understanding i ncorporated in the
Executive Orders 13423 and 13514; Energy Policy Act of 2005 (EPA 2005)
and the Energy Independence and Security Act of 200 7 (EISA 2007).
1.2 OBJECTI VES
A. To maximize resource efficiency and reduce the e nvironmental impacts of
construction and operation, the Contractor during t he construction
phase of this project shall implement the following procedures:
1. Select products that minimize consumption of ene rgy, water and non-
renewable resources, while minimizing the amounts o f pollution
resulting from the production and employment of bui Iding

technologies. It is the intent of this project to ¢

Five Guiding Principles on environmentally preferab

The five principles are:

a. Include environmental considerations as part of
purchasing process.

b. Emphasize pollution prevention early in the purc

c. Examine multiple environmental attributes throug
or service’s life cycle.

d. Compare relevant environmental impacts when sele
and services.

e. Collect and base purchasing decisions on accurat

information about environmental performance.

onform with EPA'’s

le purchasing.

the normal

hasing process.

hout a product’s

cting products

e and meaningful

2. Control sources for potential Indoor Air Quality (IAQ) pollutants by
controlled selection of materials and processes use d in project
construction in order to attain superior IAQ.

3. Products and processes that achieve the above ob jectives to the
extent currently possible and practical have been s elected and
included in these Construction Documents. The Contr actor is

responsible to maintain and support these objective

means and methods for performing the work of this C

018111-1
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proposing product substitutions and/or changes to s pecified
processes.

4. Use building practices that insure construction debris and
particulates do not contaminate or enter duct work prior to system
startup and turn over.

1.3 RELATED DOCUMENTS

A. Section 01 74 19 CONSTRUCTION WASTE MANANGEMENT

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS
1.4 DEFI NI TI ONS

A. Construction and Demolition Waste: Includes soli d wastes, such as
building materials, packaging, rubbish, debris, and rubble resulting
from construction, remodeling, repair and demolitio n operations. A
construction waste management plan is to be provide d by the Contractor
as defined in Section 01 74 19.

B. Third Party Certification: Certification of leve Is of environmental
achievement by nationally recognized sustainability rating system.

C. Sealant: Any material that fills and seals gaps between other materials

D. Type 1 Finishes: Materials and finishes which ha ve a potential for
short-term levels of off gassing from chemicals inh erent in their
manufacturing process, or which are applied in a fo rm requiring
vehicles or carriers for spreading which release a high level of
particulate matter in the process of installation a nd/or curing.

E. Volatile Organic Compounds (VOCs): Any compound of carbon, excluding
carbon monoxide, carbon dioxide, carbonic acid, met allic carbides or
carbonates, and ammonium carbonate, which participa tes in atmospheric
photochemical reactions. Compounds that have neglig ible photochemical
reactivity, listed in EPA 40 CFR 51.100(s), are als o excluded from this
regulatory definition.

1.5 SUBM TTALS

A. Sustainable Design Submittals:

1. Elimination of CFCs AND HCFCs: Provide manufactu rer's cut sheets for
all cooling equipment with manufacturer’s product d ata, highlighting
refrigerants; provide manufacturer’s cut sheets for all fire-
suppression equipment, highlighting fire-suppressio n agents; provide
manufacturer’s cut-sheets for all polystyrene insul ation (XPS) and
closed-cell spray foam polyurethane insulation, hig hlighting the

blowing agent(s).

018111-2
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2. Measurement and Verification Systems: Provide cu
manufacturer’s product data for all controls system
electrical metering and trending capability compone

3. Interior Adhesives and Sealants: Submittals for
adhesives and sealants, which have a potential impa
must include manufacturer's MSDSs or other Product

VOC content.

a. Provide manufacturers’ documentation verifying a
to apply laminates, whether shop-applied or field-a
contain no urea-formaldehyde.

4. Interior Paints and Coatings: Submittals for all

paints and coatings, which have a potential impact

must include manufacturer's MSDSs or other Product

VOC content

5. Air Filtration: Provide manufacturer’s cut sheet
highlighting the following:

a. Minimum Efficiency Reporting Value (MERV) for fi

all air handling units (AHUs) per ASHRAE HVAC Desig

Hospitals and Clinics.
b. Minimum Efficiency Reporting Value (MERV) for fi

installed at return air grilles during construction

permanently installed AHUs are used during construc

above for requirements

6. Thermal Comfort Controls: Provide manufacturer’s
drawing documentation highlighting all thermal comf
systems components.

7. Duct Acoustical Insulation: Provide manufacturer
product data verifying that mechanical sound insula
air distribution ducts consists of an impervious, n
coatings that prevent dust from accumulating in the
materials.

8. Green Housekeeping: Provide documentation that a
and janitorial paper products meet the VOC limits a
requirements of this specification section.

B. Construction Waste Management: See Section 01 74

Management” for submittal requirements.

018111-3
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C. Construction Indoor Air Quality (IAQ) Management

include the following:

1. Not more than 30 days after the Preconstruction
submit for the Architect and Owner’s approval, an e
the draft Construction IAQ Management Plan in an el
including, but not limited to, descriptions of the

2. Instruction procedures for meeting or exceeding
requirements of the Sheet Metal and Air Conditionin
Contractors Association (SMACNA) IAQ Guidelines for

: Submittals must

Meeting, prepare and

lectronic copy of

ectronic file

following:
the minimum

g National

Occupied

Buildings Under Construction, 1995, Chapter 3, incl uding procedures

for HVAC Protection, Source Control, Pathway Interr uption,

Housekeeping, and Scheduling

a. Instruction procedures for protecting absorptive materials stored
on-site or installed from moisture damage

b. Schedule of submission to Architect of photograp hs of on-site

construction IAQ management measures such as protec tion of ducts

and on-site stored oil installed absorptive materia Is

c. Instruction procedures if air handlers must be u sed during
construction, including a description of filtration media to be
used at each return air grille

d. Instruction procedure for replacing all air-filt ration media

immediately prior to occupancy after completion of construction,

including a description of filtration media to be u sed at each
air handling or air supply unit

3. Not more than 30 days following receipt of the a pproved draft

CIAQMP, submit an electronic copy of the approved C IAQMP in an

electronic file, along with the following:

a. Manufacturer’s cut sheets and product data highl ighting the
Minimum Efficiency Reporting Value (MERV) for all f iltration

media to be installed at return air grilles during construction

if permanently installed AHUs are used during const ruction.

b. Manufacturer’s cut sheets and product data highl ighting the

Minimum Efficiency Reporting Value (MERV) for filtr ation media in
all air handling units (AHUS).

4. Not more than 14 days after Substantial Completi on provide the

following:

018111-4
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a. Documentation verifying required replacement of
media in all air handling units (AHUSs) after the co
construction and prior to occupancy and, if applica
installation of filtration during construction.

b. Minimum of 18 Construction photographs: Six phot

three different occasions during construction of th

approaches employed, along with a brief description

approach, documenting implementation of the IAQ man

measures, such as protection of ducts and on-site s
installed absorptive materials.

c. A copy of the report from testing and inspecting
documenting the results of IAQ testing.

D. Commissioning: See Section 01 91 00 “General Com
Requirements” for submittal requirements.

E. Sustainable Design Progress Reports: Concurrent
for Payment, submit reports for the following:

1. Construction Waste Management: Waste reduction p
logs complying with the requirements of Section 01
"Construction Waste Management.”

2. Construction IAQ Management: See details below u
Construction Indoor Air Quality Management for Cons
management progress report requirements.

1.6 QUALITY ASSURANCE

A. Preconstruction Meeting: After award of Contract
commencement of the Work, schedule and conduct meet
Architect, and all Subcontractors to discuss the Co
Management Plan, the required Construction Indoor A
Management Plan, and all other Sustainable Design R
purpose of this meeting is to develop a mutual unde
Project’s Sustainable Design Requirements and coord
Contractor's management of these requirements with
Officer and the Construction Quality Manager.

B. Construction Job Conferences: The status of comp
Sustainable Design Requirements of these specificat
agenda item at all regular job meetings conducted d
work at the site.
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PART 2 - PRODUCTS
2.1 PRODUCT ENVI RONMENTAL REQUI REMENTS

A. Do not burn rubbish, organic matter, etc. or any material on the site.
Dispose of legally in accordance with Specification s Sections 01 74 19.

B. Elimination of CFCs AND HCFCs:

1. Ozone Protection and Greenhouse Gas Reduction: B ase building cooling
equipment shall contain no refrigerants other than the following:
HCFC-123, HFC-134a, HFC-245fa, HFC-407c, or HFC 410 a.

2. Fire suppression systems may not contain ozone-d epleting substances
such as halon 1301 and 1211.

3. Extruded polystyrene insulation (XPS) and closed -cell spray foam
polyurethane insulation shall not be manufactured w ith
hydrochlorofluorocarbon (HCFC) blowing agents.

C. HVAC Distribution Efficiency:

1. All duct systems shall be constructed of aluminu m, stainless steel
or galvanized sheet metal, as deemed appropriate ba sed on the
application requirements. No fiberglass duct board shall be
permitted.

2. All medium- and high-pressure ductwork systems s hall be pressure-
tested in accordance with the current SMACNA standa rds.

3. All ductwork shall be externally insulated. No i nterior duct liner
shall be permitted.

4. Where possible, all air terminal connections sha Il be hard-connected
with sheet metal ductwork. If flexible ductwork is used, no flexible
duct extension shall be more than six feet in lengt h.

5. All HVAC equipment shall be isolated from the du ctwork system with
flexible duct connectors to minimize the transmitta nce of vibration.

6. All supply and return air branch ducts shall inc lude the appropriate
style of volume damper. Air terminal devices such a s grilles,
registers, and diffusers shall be balanced at duct branch dampers,
not at terminal face.

D. Measurement and Verification: Install controls a nd monitoring devices
as required by MEP divisions order to comply with | nternational
Performance Measurement & Verification Protocol (IP MVP), Volume llI:
Concepts and Options for Determining Energy Savings in New

Construction, April 2003, Option D.
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1. The IPMVP provides guidance on situation-appropriat e application (())f2 o
measurement and verification strategies.

2. Provide Air Flow Balance report for existing roofto p units (E)RTU-8
and (E)RTU-10, for their total supply air flow and return air flow
at existing conditions, prior to and work beginning . Refer to the

drawing for phasing of work.

---END---
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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 31 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,

019100-1
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control system calibration, testing and balancing, performance testing
and training. Commissioning during the construction and post-occupancy

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
the designated representative of the Contracting Of
project, the authority to modify the contract in an
limited to the authority of the Contracting Officer

B. In this project, only two contract parties are r
communications on contractual issues are strictly |
the Contractor. It is the practice of the VA to re
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.
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C. Whole Building Commissioning is a process that r elies upon frequent and

direct communications, as well as collaboration bet

the construction process. By its nature, a high le

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 sp

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
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appropriate technical guidance from the Architect/E
Commissioning Agent.
1.3 RELATED WORK
A. Section 01 00 00 GENERAL REQUIREMENTS.
B. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S
C. Section 01 81 11 SUSTAINABNLE DESIGN REQUIREMENTS
D. Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS.
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

OHIO

06-01-13
ngineer and/or

AMPLES

apply to implementation

ems, and equipment

to support the VA

requirements to meet guidelines for Federal Leaders hip in
Environmental, Energy, and Economic Performance.
1.5 ACRONYMS
List of Acronyms
Acronym Meaning
AE Architect / Engineer Design Team
AHJ Authority Having Jurisdiction
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
(6{0) 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

019100-4
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List of Acronyms

Acronym Meaning

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

VAACC VA Ambulatory Care Center

VA CFM VA Office of Construction and Facilities Man agement

VACO VA Central Office

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

019100-5
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Basis of Design (BOD):

two components: the Design Criteria and the Design

documents record the concepts, calculations, decisi
selections used to meet the Owner’s Project Require
satisfy applicable regulatory requirements, standar
Benchmarks: Benchmarks are the comparison of a building’s ene
to other similar buildings and to the building itse

ENERGY STAR Portfolio Manager is a frequently used

recognized building energy benchmarking tool.

Building Information Modeling (BIM):

a parametric database which allows a building to be
constructed virtually in 3D, and provides reports b

as schedules. This electronic information can be e

for pre-populating facility management CMMS systems
Commissioning (BSC): NEBB acronym used to designate
program.
Calibrate:

a standard of known accuracy to detect, correlate,

The act of comparing an instrument of unknown accu

by adjustment any variation in the accuracy of the

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.
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Commissioning Checklists: Lists of data or inspections to be verified
to ensure proper system or component installation, operation, and
function. Verification checklists are developed and used during all
phases of the commissioning process to verify that the Owner’s Project
Requirements (OPR) is being achieved.
Commissioning Design Review: The commissioning design review is a
collaborative review of the design professionals de sign documents for
items pertaining to the following: owner’s project requirements; basis
of design; operability and maintainability (O&M) in cluding
documentation; functionality; training; energy effi ciency, control
systems’ sequence of operations including building automation system
features; commissioning specifications and the abil ity to functionally
test the systems.
Commissioning Issue: A condition identified by the Commissioning Agent
or other member of the Commissioning Team that adve rsely affects the
commissionability, operability, maintainability, or functionality of a
system, equipment, or component. A condition that is in conflict with
the Contract Documents and/or performance requireme nts of the installed
systems and components. (See also — Commissioning O bservation).
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

019100-7
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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.

Coordination Drawings: Drawings showing the work of all trades that are

used to illustrate that equipment can be installed in the space
allocated without compromising equipment function o r access for
maintenance and replacement. These drawings graphic ally illustrate and
dimension manufacturers’ recommended maintenance cl earances. On
mechanical projects, coordination drawings include structural steel,
ductwork, major piping and electrical conduit and s how the elevations

and locations of the above components.

Data Logging: The monitoring and recording of temperature, flow ,
current, status, pressure, etc. of equipment using stand-alone data
recorders.

Deferred System Test: Tests that cannot be completed at the end of the
acceptance phase due to ambient conditions, schedul e issues or other
conditions preventing testing during the normal acc eptance testing
period.

Deficiency: See “Commissioning Issue”.
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Design Criteria: A listing of the VA Design Criteria outlining the
project design requirements, including its source. These are used
during the design process to show the design elemen ts meet the OPR.
Design Intent: The overall term that includes the OPR and the BOD Lt
is a detailed explanation of the ideas, concepts, a nd criteria that are
defined by the owner to be important. The design in tent documents are
utilized to provide a written record of these ideas , concepts and
criteria.
Design Narrative: A written description of the proposed design
solutions that satisfy the requirements of the OPR.
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 ion, and
dehumidification for the purpose of human comfort o r process control of
temperature and humidity.
Executive Summary: A section of the Commissioning report that reviews
the general outcome of the project. It also include s any unresolved
issues, recommendations for the resolution of unres olved issues and all
deferred testing requirements.
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
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functional interface between systems. Typical Inte
Testing includes verifying that building systems re
loss of utility, transfer to emergency power source
emergency power source to normal utility source; in
controls and Fire Alarm systems for equipment shutd
between Fire Alarm system and elevator control syst
recall and shutdown; interface between Fire Alarm S
Access Control Systems to control access to spaces
conditions; and other similar tests as determined f
project.

Issues Log: A formal and ongoing record of problems
their resolution — that have been raised by members
Commissioning Team during the course of the Commiss

Lessons Learned Workshop: A workshop conducted to discuss

project successes and identify opportunities for im
future projects.
Maintainability:

allow a system or component to be effectively maint
adequate room for access to adjust and repair the e
Maintainability also includes components that have
repair parts or service.

Manual Test: Testing using hand-held instruments, immediate co
system readouts or direct observation to verify per

to analyzing monitored data taken over time to make

Owner’s Project Requirements (OPR):

project requirements and the expectations of how th
systems will be used and operated. These include pr
measurable performance criteria, cost consideration
success criteria, and supporting information.

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

than a typical commissioning facilitation or extend

review. The VA usually hires an independent third-

IDIQ A/E) to conduct peer reviews.

Precision: The ability of an instrument to produce repeatable

of the same quantity under the same conditions. The
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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,
equipment, and system installation, to observe cont ractor testing,
equipment start-up procedures, or other purposes.

Site Observation Reports (SO): Reports of site inspections and

observations made by the Commissioning Agent. Obser vation reports are
intended to provide early indication of an installa tion issue which

will need correction or analysis.

Special System Inspections: Inspections required by a local code

authority prior to occupancy and are not normally a part of the
commissioning process.

Static Tests: Tests or inspections that validate a specified sta tic
condition such as pressure testing. Static tests ma y be specification
or code initiated.

Start Up Tests: Tests that validate the component or system is rea dy
for automatic operation in accordance with the manu factures

requirements.
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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
systems and other environmental systems to achieve
hydronic flow rates. The standards and procedures f
services are referred to as “Testing, Adjusting, an
described in the Procedural Standards for the Testi
Balancing of Environmental Systems, published by NE

Thermal Scans:  Thermographic pictures taken with an Infrared

Thermographic Camera. Thermographic pictures show t
temperatures of objects and surfaces and are used t
thermal bridging, thermal intrusion, electrical ove
moisture containment, and insulation failure.

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

expectations of the operator training. Training age
instruction on how to obtain service, operate, star

maintain all systems and components of the project.
Trending: Monitoring over a period of time with the buildin
automation system.

Unresolved Commissioning Issue:

time that the Final Report or the Amended Final Rep
has not been either resolved by the construction te
the VA. Validation: The process by which work is v
and operating correctly:
1. First party validation occurs when a firm or ind
the task is the same firm or individual performing
2. Second party validation occurs when the firm or
the task is under the control of the firm performin

other possibilities of financial conflicts of inter
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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.
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

HVAC

019100-13
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Systems To Be Commissioned

System

Description

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

Air handling Units, packaged rooftop AHU,

Ventilation/Exhaust

Systems

Systems** Outdoor Air conditioning units, humidifiers,
DDC control panels
HVAC General exhaust, toilet exhaust, laboratory

exhaust, isolation exhaust, room

pressurization control systems

HVAC Energy Recovery

Heat Wheels, Heat Recovery Loops, AHU

Systems** Integrated Heat Recovery
Humidity Control Humidifiers, de-humidifiers, controls,
Systems interface with facility DDC

Hydronic Distribution

Pumps, DDC control panels, heat exchangers,

Systems

Table Notes

** Denotes systems that LEED requires to be commiss ioned to comply

with the LEED Fundamental Commissioning pre-requisi te.

1.8 COMMISSIONING TEAM
A. The commissioning team shall consist of, but not be limited to,
representatives of Contractor, including Project Su perintendent and
subcontractors, installers, schedulers, suppliers, and specialists
deemed appropriate by the Department of Veterans Af fairs (VA) and
Commissioning Agent.
B. Members Appointed by Contractor:
1. Contractor’ Commissioning Manager: The designat ed person, company,
or entity that plans, schedules and coordinates the commissioning
activities for the construction team.
2. Contractor's Commissioning Representative(s): | ndividual(s), each

having authority to act on behalf of the entity he or she
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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

that subcontractors comply with the requirements of

specifications.

C. The Contractor shall ensure that each installing
assign representatives with expertise and authority

the subcontractor and schedule them to participate
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commissioning team activities including, but not li mited to, the
following:

1. Participate in commissioning coordination meetin gs.

2. Conduct operation and maintenance training sessi ons in accordance
with approved training plans.

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

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

5. Review and comment on commissioning documentatio n.

6. Participate in meetings to coordinate Systems Fu nctional Performance
Testing.

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

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

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

10. Provide technicians who are familiar with the ¢ onstruction and
operation of installed systems and who shall develo p specific test
procedures to conduct Systems Functional Performanc e Testing of
installed systems.

1.11 COMMISSIONING AGENT'S RESPONSIBILITIES
A. Organize and lead the commissioning team.
B. Prepare the commissioning plan. See Paragraph 1 .11-A of this
specification Section for further information.
C. Review and comment on selected submittals from t he Contractor for

general conformance with the Construction Documents . Review and

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
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performance expectations of systems and equipment a
between systems relating to the Construction Docume

D. At the beginning of the construction phase, cond
construction phase coordination meeting for the pur
the commissioning activities and establishing tenta
operation and maintenance submittals; operation and
training sessions; TAB Work; Pre-Functional Checkli
Functional Performance Testing; and project complet

E. Convene commissioning team meetings for the purp
communication, and conflict resolution; discuss sta
commissioning processes. Responsibilities include
facilities, preparing agenda and attendance lists,
participants. The Commissioning Agent shall prepar
minutes to commissioning team members and attendees
workdays of the commissioning meeting.

F. Observe construction and report progress, observ
Observe systems and equipment installation for adeq
for maintenance and component replacement or repair
conformance with the Construction Documents.

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

H. Coordinate Systems Functional Performance Testin
Contractor.

I. Witness selected systems startups.

J. Verify selected Pre-Functional Checklists comple
the Contractor.

K. Witness and document Systems Functional Performa

L. Compile test data, inspection reports, and certi
them in the systems manual and commissioning report

M. Review and comment on operation and maintenance
systems manual outline for compliance with the Cont
Operation and maintenance documentation requirement

Paragraph 1.25, Section 01 00 00 GENERAL REQUIREMEN

N. Review operation and maintenance training progra
Contractor. Verify training plans provide qualifie

conduct operation and maintenance training.
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O. Prepare commissioning Field Observation Reports.

P. Prepare the Final Commissioning Report.

Q. Return to the site at 10 months into the 12 mont
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.

06-01-13

h warranty period and

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. Identification 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.

6. Description of responsibilities of commissioning

7. Description of observations to be made.

8. Description of requirements for operation and ma
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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 ¢

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.

6.
7.
8.

Name and identification code of tested system.

2. Test number.
3.
4. Indication of whether the record is for a first

Time and date of test.

following correction of a problem or issue.

. Dated signatures of the person performing test a

if applicable.
Individuals present for test.
Observations and Issues.

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

019100-19
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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 withess 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. Identify 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

019100 -20
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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. Identify 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.
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3. Pre-Functional Checklists completed by the Contr

annotation of the Commissioning Agent review and sp

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

019100 -22

06-01-13
actor, with

ot check.

with annotation of

erformed, including
missioning Agent will

rt near the end of

ether systems,

to perform

to the Final

ted to, the

results.

ocedures for off

issues have been

us of unresolved

e corrected by the

ther required

stems Manual will

chematics, single-

and changes made

tted by the

ommissioning Agent has
the final

ing Plan is included



CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202
06-01-13

as an Appendix to this specification section. The

Commissioning Plan is provided for information only

preliminary information about the following commiss

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
Checklists 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: Identificati
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
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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
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.

|. 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.
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1.14 COMMISSIONING PROCESS

A. The Commissioning Agent will be responsible for the overall management
of the commissioning process as well as coordinatin g scheduling of

commissioning tasks with the VA and the Contractor. As directed by the
VA, the Contractor shall incorporate Commissioning tasks, including,
but not limited to, Systems Functional Performance Testing (including

predecessors) with the Master Construction Schedule

B. Within 30 days of contract award, the Contractor shall designate a

specific individual as the Commissioning Manager (C XM) to manage and

lead the commissioning effort on behalf of the Cont ractor. The
Commissioning Manager shall be the single point of contact and
communications for all commissioning related servic es by the
Contractor.

C. Within 30 days of contract award, the Contractor shall ensure that each

subcontractor designates specific individuals as Co mmissioning

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.

ioning related
ommissioning
ocess as team
quipment operation,
ractor shall ensure
ufficient authority
vices required, and

mmissioning related

1.15 QUALITY ASSURANCE

A. Instructor Qualifications: Factory authorized se rvice representatives

shall be experienced in training, operation, and ma intenance procedures
for installed systems, subsystems, and equipment.
B. Test Equipment Calibration: The Contractor shal | comply with test
equipment manufacturer's calibration procedures and intervals.
Recalibrate test instruments immediately whenever i nstruments have been
repaired following damage or dropping. Affix calib ration tags to test
instruments. Instruments shall have been calibrate d within six months
prior to use.
1.16 COORDINATION

A. Management: The Commissioning Agent will coordi nate the commissioning

activities with the VA and Contractor. The Commiss ioning Agent will

019100 -25
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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
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
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PART 2 - PRODUCTS
2.1 TEST EQUIPMENT

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

B. Data logging equipment and software required to test equipment shall be
provided by the Contractor.

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 aresolution 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:

nsibilities for the Commissioning Team members duri

06-01-13

ng

Construction Phase

CxA = Commissioning Agent
RE = COR

L = Lead
P = Participate

- 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 AE | PC O&M | Notes
Meetings Construction Commissioning Kick Off L A P P d
meeting
Commissioning Meetings L A P P O
Project Progress Meetings P A P L 0
Controls Meeting L A P P @)
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 D
Schedules Duration Schedule for Commissioning L A R R N/A
Activities
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Construction Phase

CxA = Commissioning Agent
RE = COR

L = Lead
P = Participate

L . A/E = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities ) )
PC = Prime Contractor R = Review
0&M = Gov't Facility O&M O = Optional
Category Task Description CxAl RE AE | PC O&M | Notes
OPR and BOD Maintain OPR on behalf of Owner L A R R o
Maintain BOD/DID on behalf of Owner L R R 0]
Document TAB Plan Review L A R R (@)
Reviews Submittal and Shop Drawing Review R A R L 0]
Review Contractor Equipment Startup A R R N/A
Checklists
Review Change Orders, ASI, and RFI L A R R N/A
Site Witness Factory Testing P A P | aQ
Observations Construction Observation Site Visits L A R R (@)
Functional Final Pre-Functional Checklists L A R R 0]
Test Protocols Final Functional Performance Test L A R R q
Protocols
Technical Issues Resolution Meetings P A P L O
Activities
Reports and Status Reports L A R R @]
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Construction Phase CxA = Commissioning Agent L = Lead
RE = COR P = Participate
L . A/E = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities ) )
PC = Prime Contractor R = Review
0&M = Gov't Facility O&M O = Optional
Category Task Description CxAl RE AE | PC O&M | Notes
Logs Maintain Commissioning Issues Log L A\ R R 0]
B. The following table outlines the roles and respo nsibilities for the Commissioning Team members duri ng

the Acceptance Phase:

Acceptance Phase

CxA = Commissioning Agent

L = Lead

RE = COR P = Participate
L . A/E = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities . )
PC = Prime Contractor R = Review
0O&M = Gov't Facility O&M O = Optional
Category Task Description CxA RE | AIE | PC o&M Notes
Meetings Gommissioning Meetings L A P P d
Project Progress Meetings P A P | a
Pre-Test Coordination Meeting L A P P d
Lessons Learned and Commissioning L A b b q
Report Review Meeting
Coordination Coprdinate with [OGC's, AHJ, Vendors,
etc.] to ensure that Cx interacts
: L P P i g
properly with other systems as needed
to support OPR and BOD
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Acceptance Phase

CxA = Commissioning Agent
RE = COR

L = Lead
P = Participate

- - A/E = Design Arch/Engineer A = Approve
Commissioning Roles & Responsibilities ) )
PC = Prime Contractor R = Review
0O&M = Gov't Facility O&M O = Optional
Category Task Description CXxA| RE | AJE | PC O&M Notes
Cx Plan & Spec Maintain/Update Commissioning Plan L A R R a
Schedules Rrepare Functional Test Schedule L A R R a

OPR and BOD Maintain OPR on behalf of Owner A R R ¢
Maintain BOD/DID on behalf of Owner L A R R ¢
Document Review Completed Pre-Functional
. . L A R R ¢
Reviews Checklists
Pre-Functional Checklist Verification L A R R d
Review Operations & Maintenance Manuals L A R R R
Training Plan Review L A R R R
Warranty Review L A R R q
Review TAB Report L A R R q

Site Construction Observation Site Visits

I—
>
A
S,
o

Observations Witness Selected Equipment Startup

Functional TAB Verification

Test Protocols Systems Functional Performance Testing

>
-

Retesting
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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
0O&M = Gov't Facility O&M O = Optional
Category Task Description CXxA| RE | AJE | PC O&M Notes
Technical Issues Resolution Meetings A P | a
Activities Systems Training L s R b =
Reports and Status Reports L A R R q
Logs Maintain Commissioning Issues Log L A R R ¢
Final Commissioning Report L A R R F
Prepare Systems Manuals L A R R =
C. The following table outlines the roles and respo nsibilities for the Commissioning Team members duri ng

the Warranty Phase:
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Warranty 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
0&M = Gov't Facility O&M O = Optional
Category Task Description CxA| RE | A/[E |PC O&M Notes
Meetings Rost-Occupancy User Review Meeting L A o) > A
Site Periodic Site Visits
. L D B
Observations
Functional Deferred and/or seasonal Testing L b A
Test Protocols
Technical Issues Resolution Meetings L s o H S
Activities
Post-Occupancy Warranty Checkup and
review of Significant Outstanding L A R P
Issues
Reports and Final Commissioning Report Amendment A R R
Logs Status Reports A 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
Functional Performance Testing may proceed without
delays. Each system to be commissioned shall have a
Functional Checklist completed by the Contractor pr
Functional Performance Testing. No sampling strateg
a. The Pre-Functional Checklist will identify the t
for completing the checklist. The Contractor shall
appropriate trades complete the checkilists.
b. The Commissioning Agent will review completed Pr
Checklists and field-verify the accuracy of the com

checklist using sampling techniques.

2. Startup and Initial Checkout Plan: The Contract

detailed startup plans for all equipment. The prima
Contractor in this process is to ensure that there
documentation that each of the manufacturer recomme
have been completed. Parties responsible for startu
identified in the Startup Plan and in the checklist

a. The Contractor shall develop the full startup pl

(or adding to) the checklists with the manufacturer

startup and checkout procedures from the O&M manual

field checkout sheets normally used by the Contract
shall include checklists and procedures with specif
lines for recording and documenting the checking an
of each procedure and a summary statement with a si
at the end of the plan.

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

2) The manufacturer's standard written startup proc

from the installation manuals with check boxes by e

procedure and a signature block added by hand at th

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

06-01-13
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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
correct and verify deficiencies or uncompleted item
Agent will involve the VA and others as necessary.
correct all areas that are noncompliant or incomple

in a timely manner, and shall notify the VA and Com
soon as outstanding items have been corrected. The
submit an updated startup report and a Statement of
original noncompliance report. When satisfactorily
Commissioning Agent will recommend approval of the

startup of each system to the VA.

Contractor to

s. The Commissioning
The Contractor shall
te in the checklists
missioning Agent as
Contractor shall
Correction on the
completed, the

checklists and

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
meeting of the VA, Commissioning Agent, and the Con
will be added to the master construction schedule a

schedule.

3.5 DDC SYSTEM TRENDING FOR COMMISSIONING

A. Trending is a method of testing as a standalone

manual testing. The Contractor shall trend any and

system or systems at intervals specified below.

B. Alarms are a means to notify the system operator

conditions are present in the system. Alarms shall

three tiers — Critical, Priority, and Maintenance.

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

2. Priority level alarms are to be printed to a pri
connected to the Operator's Work Station located wi
engineer’s office. Additionally Priority level ala
to be monitored and viewed through an active alarm

Priority level alarms are alarms which shall requir
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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 printedto 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
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

4. The 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 c
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

. Trend QOperationa UEEg Alarm Alarm Alarm
Point Type TR | Trend Trend Tvbe - Dela
Duration Duration yp 9 y
OA Al 15 Min 24 hours 3 days N/A
Temperature 1
RA Al 15 Min 24 hours 3 days N/A
Temper ature
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Dual-Path Air Handling Unit Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén élaa;me gl;;m
Duration Duration yp 9 y
RA Humidity A 15 Min 24 hqurs 3 days P $60% RH ;Lnom
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 . A
Speed Al 15 Min 24 hours 3 days N/A
Return Fan Al fI5Min  24hours  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 1% Min 24 hours 3 days| C £10% 1Q
from SP min
OA Supply Al f5Min  24hours  3days p 5°F 10
Temp 1 from SP min
RA Supply Al f5Min  24hours  3days N/A
Temg 1
RACHWValve |\ hsmin 2dhours 3 days N/A
Position 1
OACHWValve | 5\ hsmin 24hours  3days N/A
Position 1
OA HW Valve Al f5Min  24hours  3days N/A
Position 1
0,
OA Flow Al 15 Min 24 hours 3 days P £10% 5 min
from SP
0,
RA Flow A 15 Min 24 hours 3 dayg P £10% 5 min
from SP
Initial UVC
Intensity (%) Al None None Noone A
. +25% .
Duct Pressure Al 15 Min 24 holirs 3 days C 6 min
from SP
. +10% 10
CO2 Level Al 15 Min 24 hiours 3 days P from SP min
Status
Supply Fan DI |cov 24hours 3 days c <> 10
Status min
Command
Status
Return Fan DI lcov 24hours 3 days C <> 10
Status Min
Command
High Static DI COV 24 hours 3 days P True 1 min
Status
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Dual-Path Air Handling Unit Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén élaar:me gl:ml;m
Duration Duration yp g y
Fire Alarm DI cov 24 hours 3 days C True 5 min
Status
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 .
Level 3 DI COV 24 hours 3 gays P True 1 min
Fire/Smoke DI coV 24 hours 3 days P Closgd 1 min
Damper Status
Emergency AHU | 5 lcov 24hours  3days P True 1 min
Shutdown
Status
Exhaust Fan 10
#1 Status DI OV 24 hours 3 days C = min
Command
Status
Exhaust Fan DI [cov 24hours 3 days c <> 10
#2 Status min
Command
Status
Exhaust Fan DI Cov 24hours 3 days C <> 10
#3 Status min
Comrmand
OA Alarm bl cov ohhours  3days  C True I%n(i)n
High Static DI cov 24 hours 3 days C True 10
Alarm min
UVC Emitter DI coV 24 hours 3 days P True 10
Alarm min
CO2 Alarm DI cov 24 hours 3 days P True ;Lnom
Power Failure DI CO\ 24 hours 3 days P True 1 min
Supply Fan AO |15Min  Zdahours  3days N/A
Speed
Return Fan AO |15Min  Zdahours  3ddys N/A
Speed
RA CHW Valve .
Position AO 15 Min 44 hours 3 days N/A
OACHWValve | ng  |15Min  dahours 3 days N/A
Position
OA HW Valve AO |15Min  dahours  3ddys N/A
Position
gfspp'y Fan Do |cov 24hours  3|days N/A
g/esturn Fan DO cov 24 hours  3|days N/A
Fire/Smoke DO cov 24 hours  3|days N/A
Dampers
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Dual-Path Air Handling Unit Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén glaarrlme gl;;m
Duration Duration yp 9 y
g;(g aust Fan DO cov 24 hours 3|days N/A
g;(g aust Fan DO cov 24 hours 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
; Trend Ol EehE Uzeiing Alarm Alarm Alarm
Point Type Interval | Trend Trend Tvoe -, Dela
Duration Duration yp 9 y
Space Al 15 Min 12 hours 3 days P £5°F 10.
Temper ature 1 from SP min
Air Flow Al 15 Min 12 hdurs 3 days P £5°F 10.
from SP min
SA Al 15 Min 12 hours 3 days P £5°F 10.
Temperature 1 from SP min
Local : 4 +10°F 60
Setpoint Al 15 Min 12 hours 3 days M from SP min
Space . 4 > 60% .
Humid i ty Al 15 Min 12 hours 3 days P RE 5 min
Unoccupied 12
Override DI COV 12 hours 3 days M N/A Hours
Refrigerator DI |cov 12 hours 3 days c N/A 10
Alarm min
Damper 15
Position AO Minutes 12 hours 3|days N/A
Heating coil 15
Valve AO : 12 hours 3|days N/A
s Minutes
Posi tion
4-Pipe Fan Coil Trending and Alarms
Operationa Testing
Point Type Htee r:\?al | Trend Trend ,_?_‘Iar(ra’n Q:rrlme Slsl;m
Duration Duration yp 9 y
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4-Pipe Fan Coil Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén glaa,: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 12hours 3 dayp M N/A ﬁ/lﬁ)n
Cooling Cail 15
Valve AO : 12 hours 3|days N/A
- Minutes
Position
Heating coil 15
Valve AO ; 12 hours 3|days N/A
s Minutes
Posi tion
Status 30
Fan Coll DO cov 12 hours 3|days M <> min
ON/OFF Command
2-Pipe Fan Coil Unit Trending and Alarms
Operationa Testing
Point Type Iwrtee r:\c/ial | Trend Trend ,_Or\larén 'élaar: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 12hours 3 dayp M N/A I:\),/I?n
Cooling Cail 15
Valve AO ' 12 hours 3|days N/A
L Minutes
Position
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2-Pipe Fan Coil Unit Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/ial | Trend Trend ,_;l_‘larén glaarrlme gl;;m
Duration Duration yp 9 y
Status 30
Fan Coil DO cov 12 hours 3|days M <> min
ON/OFF Command
Unit Heater Trending and Alarms
Operationa Testing
Point Type Htee r:\(jal | Trend Trend ,_?_‘Iar(ra’n égrrlme glsl;m
Duration Duration yp 9 y
Space 15 +5°F 10
Temperature Al Minutes 12 hours 3|days P from SP min
Heating Valve 15
Position AO Minutes 12 hours 3|days N/A
. Status
Unit Heater 30
ON/OEE DO cov 12 hours 3|days M <> min
Command
Steam and Condensate Pumps Trending and Alarms
Operationa Testing
. Trend Alarm Alarm Alarm
Point Type | Trend Trend
Interval Duration Duration Type Range Delay
Steam Flow 15
(LB/HR) Al Minutes 12 hours 3|days N/A
Condensate 15
Pump Run Al . 12 hours 3|days N/A
Minutes
Hours
Water Meter 15
(GPM) Al Minutes 12 hours 3|days N/A
Electric 15
veter (KW/H) Al Minutes 12 hours 3|days N/A
Irrigation 15
Meter (GPM) Al Minutes 12 hours 3|days N/A
Chilled Water 15
Flow (TONS) Al Minutes 12 hours 3|days N/A
Condensate 15
Flow (GPM) Al Minutes 12 hours 3|days N/A
High Water DI COV 12 hours 3 days C True 5 Min
Level Alarm
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Steam and Condensate Pumps Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/ial | Trend Trend ,_;l_‘larén glaarrlme gl;;m
Duration Duration yp 9 y
Condensate Status 10
Pump DO cov 12 hours 3|days P <> min
Start/Stop Conmand
Domestic Hot Water Trending and Alarms
Operationa Testing
Point Type Iwrtee r:\c/ial | Trend Trend ,_Or\larén 'élaar:me gl;;m
Duration Duration yp g y
Domestic HW .
Setpoint WH-1 Al 15 Minute 12 Hours 3 days N/A
Domestic HW .
Setpoint WH-2 Al 15 Minute 12 Hours 3 days N/A
Domestic HW Al {5Minute | 12Hours  3days C > 135 10
Temperature oF Min
Domestic HW . +5°F 10
Temperature Al 15 Minute 12 Hours 3 days P from SP Min
Dom. Circ. Status 30
Pump #1 DI COV 12 Hours 3 gays M <> '
min
Status Command
Dom. Circ. Status 30
Pump #2 DI COV 12 Hours 3 gays M <> .
min
Status Command
Dom. Circ.
Pump #1 DO cov 12 Hours J days N/A
Start/Stop
Dom. Circ.
Pump #2 DO cov 12 Hours J days N/A
Start/Stop
Domestic HW
Start/Stop DO cov 12 Hours J days N/A
Hydronic Hot Water Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/ial | Trend Trend ,_;l_‘larén glaarrlme gl;;m
Duration Duration yp 9 y
System HWS . A +5°F 10
Temperature Al 15 min 12 hours 3 days C from SP Min
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Hydronic Hot Water Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén élaa;me gl;;m
Duration Duration yp 9 y
System HWR Al 15 min 12 hours 3 days M £15°F 30.0
Temperature 1 from SP Min
HX-1 Entering . A +5°F 10
Temperature Al 15 min 12 hours 3 days P from SP Min
HX-2 Entering . A +5°F 10
Temperature Al 15 min 12 hours 3 days P from SP Min
HX-2 Leaving . A +5°F 10
Temperature Al L5 min 123hours 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
1 from SP
Pressure
3 days
Status
HW Pump 1 DI COV 12 Hours 3 gays C <> 30.
Status min
Command
Status
HW Pump 2 DI [cov 12 Hours 3 Hays c <> 30
Status min
Command
HW Pump 1 VFD AO 15 Min 12 Hours 3 days N/A
Speed
HWPUmp2VFD |\ |15Min 12 Hours 3 days N/A
Speed
Steam Station
#11/3 .
Control Valve AO 15 Min 12 Hours 3 days N/A
Position
Steam Station
#1 2/3 .
Control Valve AO 15 Min 12 Hours 3 days N/A
Position
Steam Station
#2 1/3 .
Control Valve AO 15 Min 12 Hours 3 days N/A
Position
Steam Station
#2 2/3 .
Control Valve AO 15 Min 12 Hours 3 days N/A
Position
Steam Station
Bypass Valve AO 15 Min 12 Hours 3 days N/A
Position
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Hydronic Hot Water Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén glaa,:me gl;;m
Duration Duration yp 9 y
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 O q¢ov 2 Hours 3 dpys N/A
HWR #2 Valve O q¢ov 2 Hours 3 dpys N/A
Chilled Water System Trending and Alarms
; Trend Ol EehE Uzeiing Alarm Alarm Alarm
Point Type TR | Trend Trend Tvbe - Dela
Duration Duration yp g y
Chiller 1 15
Entering Al ' 12 Hours 3 days N/A
Minutes
Tenperature
Chiller 1
i 15 +5°F 10
Leaving Al Minutes 12 Hours J 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 g days N/A
Chiller 1 KW 15
Consumption Al Minutes 12 Hours g 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
Tenperature
Chiller 2
; 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 days N/A
Chiller 2 KW 15
Consumption Al Minutes 12 Hours days N/A
Chiller 2 15
Tonnage Al Minutes 12 Hours days N/A
Primary Loop 15
Decoupler Al ! 12 Hours days N/A
Minutes
Flow
Primary Loop 15
Flow Al Minutes 12 Hours days N/A
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Chilled Water System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén élaa;me gl;;m
Duration Duration yp 9 y
Primary Loop 15
Supply Al ' 12 Hours 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 days N/A
Secondary 15
Loop Supply Al Minutes 12 Hours days N/A
Temperature
Secondary 15
Loop Return Al : 12 Hours days N/A
Minutes
Temperature
Secondary 15
Loop Tonnage Al Minutes 12 Hours days N/A
. Status
Primary Loop DI [cov 12 Hours Hays c <> 30
Pump 1 Status min
Command
. Status
Primary Loop DI COV 12 Hours Hays C <> 30.
Pump 2 Status min
Command
Secondary Status 30
Loop Pump 1 DI COV 12 Hours Hays C < .
min
Status Command
Secondary Status 30
Loop Pump 2 DI COV 12 Hours Hays C < .
min
Status Carrmand
. Status
ggilj’g 1 DI COV 12 Hours Hays C <> r3n(|)n
Command
Chiller 1
Evaporator DI COV 12 Hours Hays N/A
Iso-Valve
Chiller 1
Evaporator DI COV 12 Hours Hays N/A
Flow Switch
Chiller 1 10
Unit Alarm DI COV 12 Hours Hays C True Min
. Status
Chiller 2 DI COV 12 Hours Hays C <> 3(.)
Status min
Command
Chiller 2
Evaporator DI COV 12 Hours Hays N/A
Iso-Valve
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Chilled Water System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend '.?_‘;%rén Qlaa;?e SEZS
Duration Duration
Chiller 2
Evaporator DI COV 12 Hours 3 gays N/A
Flow Switch
Sg:ilirljrm DI COV 12 Hours 3 days C True ﬁ/lom
gg{gggﬁm DI COV 12 Hours 3 days C True ﬁ/lom
Refrigerant Status 30
Exhaust Fan DI COV 12 Hours 3 gays M <> min
Status Command
Ehmuetg%‘i\’/‘rfy DI cov 12 Hours 3 {lays P True 1 Min
Primary Loop 15
Pump 1 VFD AO : 12 Hours days N/A
Minutes
Speed
Primary Loop 15
Pump 2 VFD AO . 12 Hours days N/A
Minutes
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
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 DO cov 12 Hours days N/A
Enable
Chiller 1
Iso-Valve DO cov 12 Hours days N/A
Command
Chiller 2 DO cov 12 Hours days N/A
Enable
Chiller 2
Iso-Valve DO cov 12 Hours days N/A
Command
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Chilled Water System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/ial | Trend Trend ,_;l_‘larén glaarrlme gl;;m
Duration Duration yp 9 y
Refrigerant
Exhaust Fan DO cov 12 Hours 3 days N/A
Start / Stop
Condenser Water System Trending and Alarms
Operationa Testing
Point Type Htee r:\?al | Trend Trend ,_?_‘Iar(ra’n Q:rrlme Slsl;m
Duration Duration yp g y
Chiller 1 15
Condenser Al : 12 Hours 3 days N/A
) Minutes
Entering Temp
Chiller 1 15
Condenser Al : 12 Hours 3 days N/A
. Minutes
Leaving Temp
Chiller 2 15
Condenser Al . 12 Hours 3 days N/A
) Minutes
Entering Temp
Chiller 2 15
Condenser Al ! 12 Hours 3 days N/A
. Minutes
Leaving Temp
Cooling Tower 15
1 Supply Temp Al Minutes 12 Hours J days N/A
Cooling Tower 15
1 Return Temp Al Minutes 12 Hours g days N/A
Cooling Tower 15 d 10
1 Basin Tem p Al Minutes 12 Hours g 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 qdays N/A
Cooling Tower 15 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
Temg
Condenser 15
Water Return Al : 12 Hours J days N/A
Minutes
Temg
Outdoor Air 15
Wet Bulb Al Minutes 12 Hours J days N/A
Cooling Tower Status .
DI COV 12 Hours 3 gays P <> 1 min
1 Fan Status
Command
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Condenser Water System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend '.?_‘;%rén élaa;?e SI(:Z;
Duration Duration
f%ﬂgg ;g\gvter DI COV 12 Hours 3 gays N/A
f%oggthI:(z\éer DI COV 12 Hours 3 gays N/A
Cooling Tower Status .
DI COV 12 Hours 3 gays P <> 1 min
2 Fan Status
Conmand
g%ﬂgg ;ngter DI COV 12 Hours 3 gays N/A
;:&o(elglth'rr;)(\;\éer DI COV 12 Hours 3 gays N/A
Chiller 1 Status
Isolation DI COV 12 Hours 3 gdays P <> 1 min
Valve Command
Chiller 2 Status
Isolation DI CcCOV 12 Hours 3 gdays P <> 1 min
Valve Command
Condenser Status
Water Pump 1 DI COV 12 Hours 3 gdays P <> 1 min
Status Command
Condenser Status
Water Pump 2 DI COV 12 Hours 3 gays P <> 1 min
Status Comrmand
Chiller 1 15
Condenser AO ' 12 Hours days N/A
Minutes
Bypass Valve
Chiller 2 15
Condenser By- AO : 12 Hours days N/A
Minutes
Pass Valve
Cooling Tower 15
1 Bypass AO Minutes 12 Hours days N/A
Valve
Cooling Tower 15
1 Fan Speed AO Minutes 12 Hours days N/A
Cooling Tower 15
2 Bypass AO : 12 Hours days N/A
Minutes
Valve
Cooling Tower 15
2 Fan Speed AO Minutes 12 Hours days N/A
Cooling Tower
1 Fan Start / DO cov 12 Hours days N/A
Stop
Cooling Tower
2 Fan Start / DO cov 12 Hours days N/A

Stop
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Condenser Water System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén glaa,:me gl;;m
Duration Duration yp 9 y
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
; Trend OpaEiE UG Alarm Alarm Alarm
Point Type TR | Trend Trend Tvbe - Dela
Duration Duration yp 9 y
Boiler 1
15 +5% 10
Steam Al Minutes 12 Hours 3 days P from SP Min
Pre ssure
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
Boiler 2
15 +5% 10
Steam Al Minutes 12 Hours 3 days P from SP Min
Pressure
Boiler 2 15
Steam Al ' 12 Hours 3 days N/A
Minutes
Temperature
Boiler 2 Fire 15
Signal Al Minutes 12 Hours 3 days N/A
System Steam 15 +5% 10
Pressure Al Minutes 12 Hours qdays P from SP Min
Boiler 1
Enable DI COV 12 Hours 3 gays N/A
. Status
Boiler 1 DI |cov 12 Hours 3 flays p <> 10
Status min
Command
Boiler 1 DI |cov 12 Hours 3 flays C True 1 Min
Alarm
Boiler 1 on
Fuel Oil DI COV 12 Hours 3 fdays N/A
Boiler 1 Low .
Water Alarm DI COV 12 Hours 3 gays C True 5 Min
Boiler 1 High .
Water Alarm DI COV 12 Hours 3 gays C True 5 Min
Boiler 1 Feed DI COV 12 Hours 3 gays N/A
Pump
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Steam Boiler System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/ial | Trend Trend ,_;l_‘larén glaarrlme gl;;m
Duration Duration yp 9 y
Boiler 2
Enable DI COV 12 Hours Hays N/A
: Status
Boiler 2 DI COV 12 Hours Hays P <> 10.
Status min
Command
Boiler 2 DI COV 12 Hours Hays C True 1 Min
Alarm
Boiler 2 on
Fuel Oil DI COV 12 Hours Hays N/A
Boiler 2 Low .
Water Alarm DI COV 12 Hours Hays C True 5 Min
Boiler 2 High .
Water Alarm DI COV 12 Hours Hays C True 5 Min
Boiler 2 Feed DI |cov 12 Hours Hays N/A
Pump
. Status
Combustion DI [cov 12 Hours Hays P <> 5 min
Damper Status
Command
Condensate Status
Recovery Pump DI COV 12 Hours Hays P <> 5 min
Status Comrmand
Boiler 1 Feed
Pump Start / DO cov 12 Hours days N/A
Stop
Boiler 2
Start / Stop DO cov 12 Hours days N/A
Combustion
Damper DO cov 12 Hours days N/A
Caonmrmand
Condensate
Recovery Pump DO cov 12 Hours days N/A
Start / Stop
Hot Water Boiler System Trending and Alarms
Operationa Testing
Point Type Htee r:\?al | Trend Trend ,_lb_\lar(ra’n Q:rrlme SI;;m
Duration Duration yp 9 y

019100 -59




CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

06-01-13
Hot Water Boiler System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén glaa,:me gl;;m
Duration Duration yp 9 y
Outside Air 15
Temperature Al Minutes 12 Hours g days N/A
Boiler 1 Fire 15
Signal Al Minutes 12 Hours 3 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 Min utes 12 Hours days N/A
Boiler 2
Entering 15
Water Al Minutes 12 Hours days N/A
Temperature
Boiler 2 15
Leaving Water Al : 12 Hours days N/A
Minutes
Temperature
Hot Water
15 15 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 C from SP Min
Pre ssure
Lead Boiler Al 15. 12 Hours days N/A
Minutes
Boiler 1 DI COV 12 Hours 3 gays N/A
Enable
. Status
Boiler 1 DI COV 12 Hours 3 gays P <> 1Q
Status min
Caorrmand
Boiler 1
Isolation DI COV 12 Hours 3 gdays N/A
Valve
Boiler 1 on
Fuel Oil DI CcCOV 12 Hours 3 gdays N/A
Boiler 1 DI |cov 12 Hours 3 flays C True 1 Min
Alarm
Boiler 2 DI COV 12 Hours 3 gays N/A
Enable
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Hot Water Boiler System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/jal | Trend Trend ,_;l_‘larén élaar:me gl;;m
Duration Duration yp 9 y
. Status
Boiler 2 DI COV 12 Hours 3 days P <> 10.
Status min
Command
Boiler 2
Isolation DI COV 12 Hours 3 gays N/A
Valve
Boiler 2 on
Fuel Oil DI COV 12 Hours 3 gays N/A
Boiler 2 .
Alarm DI COV 12 Hours 3 gays C True 1 Min
. Status
Combustion DI [cov 12 Hours 3 flays P <> 10
Dampers Open min
Caorrmand
. Status
Primary Pump DI |cov 12 Hours 3 flays p <> 10
1 Status min
Command
. Status
Primary Pump DI [cov 12 Hours 3 Hays P <> 10
2 Status min
Command
Secondary Status 10
DI CcCOV 12 Hours 3 gays P <> .
Pump 1 Status C min
ommand
Status
Secondary DI COV 12 Hours 3 gays P <> 10.
Pump 2 Status min
Command
Primary Pump AO cov 12 Hours days N/A
1 VFD Speed
Primary Pump
2 VED Speed AO cov 12 Hours days N/A
Secondary
Pump 1 VFD AO cov 12 Hours days N/A
Speed
Secondary
Pump 2 VFD AO cov 12 Hours days N/A
Speed
Hot Water
System Enable DO cov 12 Hours days N/A
Combustion
Dampers DO cov 12 Hours days N/A
Command
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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Hot Water Boiler System Trending and Alarms
Operationa Testing
Point Type ;I;]rtee r:\c/ial | Trend Trend ,_;l_‘larén glaarrlme gl;;m
Duration Duration yp 9 y
Secondary
Pump 1 Start DO cov 12 Hours 3 days N/A
/ Stop
Secondary
Pump 2 Start DO cov 12 Hours 3 days N/A
/ Stop

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
which calibration should be performed for all senso
system, subsystem, and type. The calibration requir
submitted both in the O&M manuals and separately in
document containing all sensors for inclusion in th
documentation. The following table is a sample that

template for submission.

mation prior to Systems
hat is modified
to the COR and

system name,
orrection Factor.
ng the location of
frequency at
rs, separated by
ements shall be
a standalone

e commissioning

can be used as a

SYSTEM

Calibration O&M Calibration Procedure
SIS Fr equency Reference
Discharge air Once a year Volume | Section D.3.aa
te nperature
Discharge static Every 6 months Volume Il Section A.1.c
pressure

4. Loop tuning documentation and constants for each
building systems. The documentation shall be submit
table separated by system, control type (e.g. heati

temperature control); proportional, integral and de
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constants, interval (and bias if used) for each loo p. The following
table is a sample that can be used as a template fo r submission.
AIR HANDLING UNIT AHU-1
Control Proportional Integral Derivative Interval
Reference Constant Constant Constant
Heating Valve | 454, 20 0 2|sec.
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
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

019100 -63

formance Testing of

Functional Performance

ting according to
nce Testing
bstantial completion
testing process,

d corrected, thereby
ems. In general,
operation (seasonal,
full-load, fire

ed system response.
quences of

tions as power

w, equipment

st Procedures: Before

written, the

and a current list
cluding an updated
rameters. Using the
ntract Documents and
oning Agent will

to verify and

t and system to be
ssioning Agent in
procedures as

ing questions about




CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

eq

uipment, 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

€q
D. Pur

uipment and warranty protection.

pose 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

de
to,
1.
2.
3.

o N o O b

©

10.
11.
12.
13.

14.

15.
16.

veloped by the Commissioning Agent will include,
the following information:

System and equipment or component name(s)
Equipment location and ID number

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

. A copy of the specific sequence of operations or

parameters being verified
Formulas used in any calculations
Required pretest field measurements
Instructions for setting up the test.
Special cautions, alarm limits, etc.
Specific step-by-step procedures to execute the
sequential and repeatable format
Acceptance criteria of proper performance with
to allow for clearly marking whether or not proper
each part of the test was achieved.
A section for comments.
Signatures and date block for the Commissioning

the Contractor to initial to signify attendance at
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E. Test Methods: Systems Functional Performance Te

by manual testing (i.e. persons manipulate the equi

performance) and/or by monitoring the performance a

results using the control system's trend log capabi

standalone data loggers. The Contractor and Commiss
determine which method is most appropriate for test
method specified.

1. Simulated Conditions: Simulating conditions (no
value) shall be allowed, although timing the testin
actual conditions is encouraged wherever practical.

2. Overwritten Values: Overwriting sensor values t
condition, such as overwriting the outside air temp
in a control system to be something other than it r
be allowed, but shall be used with caution and avoi
possible. Such testing methods often can only test
system, as the interactions and responses of other
erroneous or not applicable. Simulating a condition
e.g., for the above case, by heating the outside ai
hair blower rather than overwriting the value or by

appropriate setpoint to see the desired response. B

conditions or overwriting values, sensors, transduc

devices shall have been calibrated.

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

4. Altering Setpoints: Rather than overwriting sen
simulating conditions is difficult, altering setpoi
sequence is acceptable. For example, to see the Air
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
or performance shall be allowed only after visually
verifying and documenting, over the range of the te
that the indirect readings through the control syst
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actual conditions and responses. Much of this verif

completed during systems startup and initial checko

F. Setup: Each function and test shall be performe

simulate actual conditions as closely as is practic
Contractor shall provide all necessary materials, s
etc. to produce the necessary flows, pressures, tem
necessary to execute the test according to the spec
completion of the test, the Contractor shall return
building equipment and systems, due to these tempor
to their pretest condition.

G. Sampling: No sampling is allowed in completing

Checklists. Sampling is allowed for Systems Funct
Test Procedures execution. The Commissioning Agent
sampling rate. If at any point, frequent failures

testing is becoming more troubleshooting than verif
Commissioning Agent may stop the testing and requir
perform and document a checkout of the remaining un
continuing with Systems Functional Performance Test

units.

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

in accordance with the Systems Functional Performan

I. 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
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achieved, the interface or coordinated responses be tween systems wifl)6 o

be checked.

J. Problem Solving: The Commissioning Agent will r ecommend solutions to
problems found, however the burden of responsibilit y to solve, correct
and retest problems is with the Contractor.

3.7 DOCUMENTATION, NONCONFORMANCE AND APPROVAL OFESTS

A. Documentation: The Commissioning Agent will wit ness, and document the
results of all Systems Functional Performance Tests using the specific
procedural forms developed by the Commissioning Age nt for that purpose.
Prior to testing, the Commissioning Agent will prov ide these forms to
the VA and the Contractor for review and approval. The Contractor shall
include the filled out forms with the O&M manual da ta.

B. Nonconformance: The Commissioning Agent will re cord the results of the
Systems Functional Performance Tests on the procedu re or test form. All
items of nonconformance issues will be noted and re ported to the VA on
Commissioning Field Reports and/or the Commissionin g Master Issues Log.
1. Corrections of minor items of noncompliance iden tified may be made

during the tests. In such cases, the item of noncom pliance and
resolution shall be documented on the Systems Funct ional Test
Procedure.

2. Every effort shall be made to expedite the syste ms functional
Performance Testing process and minimize unnecessar y delays, while
not compromising the integrity of the procedures. H owever, the
Commissioning Agent shall not be pressured into ove rlooking
noncompliant work or loosening acceptance criteria to satisfy
scheduling or cost issues, unless there is an overr iding reason to
do so by direction from the VA.

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

4. When there is no dispute on an item of noncompli ance, and the
Contractor accepts responsibility to correct it:

a. The Commissioning Agent will document the item o f noncompliance
and the Contractor's response and/or intentions. T he Systems
Functional Performance Test then continues or proce eds to another
test or sequence. After the day's work is complete, the
Commissioning Agent will submit a Commissioning Fie Id Report to
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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 noncomplianc

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,
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 c
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)
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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
replacement/repair work shall proceed with reasonab

beginning within one week from when parts can be ob

E. Approval: The Commissioning Agent will note eac

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
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upon approval of the VA. These Systems Functional P erformance Tests06 o
shall be conducted in the same manner as the season al tests as soon as
possible. Services of the Contractor to conduct the se unforeseen
Deferred Systems Functional Performance Tests shall be negotiated
between the VA and the Contractor.

B. Deferred Seasonal Testing: Deferred Seasonal Sy stems Functional
Performance Tests are those that must be deferred u ntil weather
conditions are closer to the systems design paramet ers. The
Commissioning Agent will review systems parameters and recommend which
Systems Functional Performance Tests should be defe rred until weather
conditions more closely match systems parameters. The Contractor shall
review and comment on the proposed schedule for Def erred Seasonal
Testing. The VA will review and approve the schedu le for Deferred
Seasonal Testing. Deferred Seasonal Systems Functi onal Performances
Tests shall be withessed and documented by the Comm issioning Agent.
Deferred Seasonal Systems Functional Performance Te sts shall be
executed by the Contractor in accordance with these specifications.

3.9 OPERATION AND MAINTENANCE TRAINING REQUIREMENTS

A. Training Preparation Conference: Before operati on and maintenance
training, the Commissioning Agent will convene a tr aining preparation
conference to include VA's COR, VA’s Operations and Maintenance
personnel, and the Contractor. The purpose of this conference will be
to discuss and plan for Training and Demonstration of VA Operations and

Maintenance personnel.

B. The Contractor shall provide training and demons tration as required by
other Division 23 and Division 26. The Training an d Demonstration
shall include, but is not limited to, the following

. Review the Contract Documents.

. Review installed systems, subsystems, and equipm ent.

. Review instructor qualifications.

. Review instructional methods and procedures.

. Review training module outlines and contents.

o O~ W N P

. Review course materials (including operation and maintenance
manuals).

7. Review and discuss locations and other facilitie s required for

instruction.

019100-70
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8. Review and finalize training schedule and verify
educational materials, instructors, audiovisual equ
facilities needed to avoid delays.

9. 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. 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.

2. Qualification Data: Submit qualifications for f
instructor.

3. Attendance Record: For each training module, su
participants and length of instruction time.

4. Evaluations: For each participant and for each
submit results and documentation of performance-bas

5. Demonstration and Training Recording:

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 ¢
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.

019100-71
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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:
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, f
fire suppression systems.

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

d. Medical equipment, including medical gas equipme

e. Laboratory equipment, including laboratory air a
equipment and piping.

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.

I. Lighting equipment and controls.

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

n. Site utilities including lift stations, condensa
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.
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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.

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
k. Seasonal and weekend operating instructions.
I. Required sequences for electric or electronic sy

m. Special operating instructions and procedures.

5. Adjustments: Include the following:

a. Alignments.

019100-74
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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

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

d. Procedures for routine cleaning

e. Procedures for preventive maintenance.

f. 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
reassembly instructions.

d. Instructions for identifying parts and component

e. Review of spare parts needed for operation and m

H. Training Execution:

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.
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1) The Commissioning Agent will furnish an instruct or to describe
basis of system design, operational requirements, c riteria,
and regulatory requirements.
2) The VA will furnish an instructor to describe VA 's operational
philosophy.
3) The VA will furnish the Contractor with names an d positions of
participants.

3. Scheduling: Provide instruction at mutually agr eed times. For
equipment that requires seasonal operation, provide similar
instruction at start of each season. Schedule trai ning with the VA
and the Commissioning Agent with at least seven day s' advance
notice.

4. Evaluation: At conclusion of each training modu le, assess and
document each participant's mastery of module by us e of an oral, or
a written, performance-based test.

5. Cleanup: Collect used and leftover educational materials and remove
from Project site. Remove instructional equipment. Restore systems
and equipment to condition existing before initial training use.

I. Demonstration and Training Recording:

1. General: Engage a qualified commercial photograp her to record
demonstration and training. Record each training m odule separately.
Include classroom instructions and demonstrations, board diagrams,
and other visual aids, but not student practice. A t beginning of
each training module, record each chart containing learning
objective and lesson outline.

2. Video Format: Provide high quality color DVD co lor on standard size
DVD disks.

3. Recording: Mount camera on tripod before starti ng recording, unless
otherwise necessary to show area of demonstration a nd training.
Display continuous running time.

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

story of construction.

019100-76
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SECTI ON 07 84 00
FI RESTOPPI NG
PART 1 GENERAL
1.1 DESCRI PTI ON:
A. Provide UL or equivalent approved firestopping s
of openings in walls, floors, and roof decks agains
flame, heat, and smoke or gases in fire resistant r
B. Provide UL or equivalent approved firestopping s
of openings in walls against penetration of gases o
partitions.
1.2 RELATED WORK:
A. Sealants and application: Section 07 92 00, JOIN
B. Fire and smoke damper assemblies in ductwork: Se
DUCTS AND CASINGS.
1.3 SUBM TTALS:
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Installer qualifications.
C. Inspector qualifications.
D. Manufacturers literature, data, and installation
of firestopping and smoke stopping used.
E. List of FM, UL, or WH classification number of s
F. Certified laboratory test reports for ASTM E814
listed by FM, UL, or WH proposed for use.
G. Submit certificates from manufacturer attesting
materials comply with the specified requirements.
1.4 DELI VERY AND STORAGE:
A. Deliver materials in their original unopened con
manufacturer's name and product identification.
B. Store in a location providing protection from da
the elements.
1.5 QUALI TY ASSURANCE:
A. FM, UL, or WH or other approved laboratory teste
acceptable.
B. Installer Qualifications: A firm that has been a

according to FM Global 4991 or been evaluated by UL

078400-1
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with UL’s “Qualified Firestop Contractor Program Re
qualification data.

C. Inspector Qualifications: Contractor to engage a
perform inspections and final reports. The inspecto
criteria contained in ASTM E699 for agencies involv
assurance and to have a minimum of two years’ exper
construction field inspections of firestopping syst
assemblies. The inspector to be completely independ
from, the Contractor, the installer, the manufactur
of material or item being inspected. Submit inspect

1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below form a part of this sp
extent referenced. Publications are referenced in t
designation only.

B. ASTM International (ASTM):

E84-14.................. Surface Burning Characteris
Materials
E699-09................. Standard Practice for Evalu

05-01-15
quirements.” Submit

qualified inspector to
r to meet the
ed in quality
ience in
ems, products, and
ent of, and divested
er, and the supplier

or qualifications.

ecification to the

he text by the basic

tics of Building

ation of Agencies

Involved in Testing, Quality Assurance, and

Evaluating of Building Components

E814-13a................ Fire Tests of Through-Penet

E2174-14................ Standard Practice for On-Si
Installed Firestops

E2393-10a............... Standard Practice for On-Si

ration Fire Stops

te Inspection of

te Inspection of

Installed Fire Resistive Joint Systems and

Perimeter Fire Barriers

C. FM Global (FM):
Annual Issue Approval Guide Building Materials
4991-13.........c.ee. Approval of Firestop Contra
D. Underwriters Laboratories, Inc. (UL):
Annual Issue Building Materials Directory
Annual Issue Fire Resistance Directory
723-10(2008)............ Standard for Test for Surfa

ctors

ce Burning

Characteristics of Building Materials

1479-04(R2014).......... Fire Tests of Through-Penet
E. Intertek Testing Services - Warnock Hersey (ITS-

Annual Issue Certification Listings

078400-2
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F. Environmental Protection Agency (EPA):

40 CFR 59(2014)......... National Volatile Organic C

Standards for Consumer and Commercial Products

ompound Emission

PART 2 - PRODUCTS
2.1 FI RESTOP SYSTEMS:

A. Provide either factory built (Firestop Devices) or field erected

(through-Penetration Firestop Systems) to form a sp
system maintaining required integrity of the fire b
passage of gases or smoke. Firestop systems to acco

movements without impairing their integrity.

B. Through-penetration firestop systems and firesto

accordance with ASTM E814 or UL 1479 using the "F"
maintain the same rating and integrity as the fire
sealed. "T" ratings are not required for penetratio
equal to 101 mm (4 in.) nominal pipe or 0.01 sg. m

overall cross sectional area.

C. Products requiring heat activation to seal an op

intumescence are not permitted by VA Fire and Safet

firestop systems.

D. Firestop sealants used for firestopping or smoke

following properties:

1. Contain no flammable or toxic solvents.

2. Release no dangerous or flammable out gassing du
curing of products.

3. Water-resistant after drying or curing and unaff
humidity, condensation or transient water exposure.

4. When installed in exposed areas, capable of bein
finished with similar surface treatments as used on
wall or floor surface.

5. VOC Content: Firestopping sealants and sealant p
with the following limits for VOC content when calc
to 40 CFR 59, (EPA Method 24):
a. Sealants: 250 g/L.
b. Sealant Primers for Nonporous Substrates: 250 g/

c. Sealant Primers for Porous Substrates: 775 g/L.

078400-3

ecific building
arrier and stop the

mmaodate building
p devices tested in

or "T" rating to

barrier being

ns smaller than or

(16 sq. in.) in

ening by its

y for use in

sealing to have the

ring the drying or

ected by high

g sanded and
the surrounding

rimers to comply

ulated according



CONVERT OUTSIDE AIR UNITS TO RETURN AIR

CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO

DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

E. Firestopping system or devices used for penetrat
plastic pipe or conduits, unenclosed cables, or oth
materials to have following properties:

1. Classified for use with the particular type of p
used.

2. Penetrations containing loose electrical cables,

cables, and communications cables protected using f

systems that allow unrestricted cable changes witho

05-01-15

ions by glass pipe,

er non-metallic

enetrating material

computer data

irestopping

ut damage to the

seal.
F. Maximum flame spread of 25 and smoke development of 50 when tested in
accordance with ASTM E84 or UL 723. Material to be an approved
firestopping material as listed in UL Fire Resistan ce Directory or by a
nationally recognized testing laboratory.
G. FM, UL, or WH rated or tested by an approved lab
with ASTM E814.

H. Materials to be nontoxic and noncarcinogen at a Il stages of

oratory in accordance

application or during fire conditions and to not co ntain hazardous
chemicals. Provide firestop material that is free f
PCB, MEK, and asbestos.

I. For firestopping exposed to view, traffic, moist

rom Ethylene Glycol,

ure, and physical
damage, provide products that do not deteriorate wh en exposed to these
conditions.

1. For piping penetrations for plumbing and wet-pip e sprinkler systems,

provide moisture-resistant through-penetration fire stop systems.

2. For floor penetrations with annular spaces excee ding 101 mm (4 in.)
or more in width and exposed to possible loading an d traffic,
provide firestop systems capable of supporting the floor loads
involved either by installing floor plates or by ot her means
acceptable to the firestop manufacturer.

3. For penetrations involving insulated piping, pro vide through-
penetration firestop systems not requiring removal of insulation.

2.2 SMOKE STOPPI NG | N SMOKE PARTI Tl ONS:
A. Provide silicone sealant in smoke partitions as
07 92 00, JOINT SEALANTS.

B. Provide mineral fiber filler and bond breaker be hind sealant.

specified in Section

C. Sealants to have a maximum flame spread of 25 an d smoke developed of 50

when tested in accordance with ASTM E84.

078400-4
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D. When used in exposed areas capable of being sand
similar surface treatments as used on the surroundi
surface.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON:

A. Submit product data and installation instruction
article, submittals, after an on-site examination o
firestopping.

B. Examine substrates and conditions with installer
with requirements for opening configuration, penetr
substrates, and other conditions affecting performa
Do not proceed with installation until unsatisfacto
been corrected.

3. 2 PREPARATI ON:

A. Remove dirt, grease, oil, laitance and form-rele
concrete, loose materials, or other substances that
and bonding or application of the firestopping or s
materials.

B. Remove insulation on insulated pipe for a distan
on each side of the fire rated assembly prior to ap
firestopping materials unless the firestopping mate
approved for use on insulated pipes.

C. Prime substrates where required by joint firesto

manufacturer using that manufacturer’s recommended

methods. Confine primers to areas of bond; do not a
migration onto exposed surfaces.

D. Masking Tape: Apply masking tape to prevent fire
contacting adjoining surfaces that will remain expo

of work and that would otherwise be permanently sta
such contact or by cleaning methods used to remove

firestopping materials. Remove tape as soon as it i
without disturbing seal of firestopping with substr
3.3 | NSTALLATI ON:
A. Do not begin firestopping work until the specifi
installation instructions of the proposed firestopp

been submitted and approved.
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B. Install firestopping systems with smoke stopping in accordance with FI\C;I5 o
UL, WH, or other approved system details and instal lation instructions.

C. Install smoke stopping seals in smoke partitions

3.4 CLEAN- UP:

A. As work on each floor is completed, remove mater ials, litter, and
debris.

B. Clean up spills of liquid type materials.

C. Clean off excess fill materials and sealants adj acent to openings and
joints as work progresses by methods and with clean ing materials
approved by manufacturers of firestopping products and of products in
which opening and joints occur.

D. Protect firestopping during and after curing per iod from contact with
contaminating substances or from damage resulting f rom construction
operations or other causes so that they are without deterioration or
damage at time of Substantial Completion. If, despi te such protection,
damage or deterioration occurs, cut out and remove damaged or
deteriorated firestopping immediately and install n ew materials to
provide firestopping complying with specified requi rements.

3.5 | NSPECTI ONS AND ACCEPTANCE OF WORK:

A. Do not conceal or enclose firestop assemblies un til inspection is
complete and approved by the Contracting Officer Re presentative (COR).

B. Furnish service of approved inspector to inspect firestopping in
accordance with ASTM E2393 and ASTM E2174 for fires top inspection, and
document inspection results. Submit written report s indicating
locations of and types of penetrations and type of firestopping used at
each location; type is to be recorded by UL listed printed numbers.

---END---

078400-6
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SECTI ON 07 92 00
JO NT SEALANTS

PART 1 - CENERAL
1.1 DESCRI PTI ON:

Section covers all sealant and caulking materials
application, wherever required for complete install
materials or systems.

1.2 RELATED WORK:

A. Mechanical Work: Section 23 05 11, COMMON WORK R
1.3 QUALITY CONTROL:

A. Installer Qualifications: An experienced install

in installing joint sealants similar in material, d

those indicated for this Project and whose work has

sealant installations with a record of successful i
performance.

B. Source Limitations: Obtain each type of joint se
source from a single manufacturer.

C. Product Testing: Obtain test results from a qual
based on testing current sealant formulations withi

1. Testing Agency Qualifications: An independent te
qualified according to ASTM C1021.

2. Test elastomeric joint sealants for compliance w
specified by reference to ASTM C920, and where appl
standard test methods.

3. Test other joint sealants for compliance with re
by referencing standard specifications and test met

D. VOC: Acrylic latex and Silicon sealants shall ha
content.
1.4 SUBM TTALS:
A. Submit in accordance with Section 01 33 23, SHOP

DATA, AND SAMPLES.

B. Manufacturer's installation instructions for eac

C. Cured samples of exposed sealants for each color
match adjacent material.

D. Manufacturer's Literature and Data:

1. Caulking compound
2. Primers
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3. Sealing compound, each type, including compatibi

sealants are in contact with each other.
1.5 PRQJECT CONDI Tl ONS:
A. Environmental Limitations:

1. Do not proceed with installation of joint sealan

conditions:
a. When ambient and substrate temperature condition
limits permitted by joint sealant manufacturer or a
(40 °F).
b. When joint substrates are wet.
B. Joint-Width Conditions:

1. Do not proceed with installation of joint sealan
widths are less than those allowed by joint sealant
applications indicated.

C. Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealan
contaminants capable of interfering with adhesion a
joint substrates.

1.6 DELI VERY, HANDLI NG AND STORACE:
A. Deliver materials in manufacturers' original uno

brand names, date of manufacture, shelf life, and m

clearly marked thereon.

B. Carefully handle and store to prevent inclusion

C. Do not subject to sustained temperatures exceedi
than5 °C (40 °F).

1.7 DEFI NI TI ONS:

A. Definitions of terms in accordance with ASTM C71

B. Back-up Rod: A type of sealant backing.

C. Bond Breakers: A type of sealant backing.

D. Filler: A sealant backing used behind a back-up

1.8 WARRANTY:

A. Warranty exterior sealing against leaks, adhesio
failure, and subject to terms of "Warranty of Const
52.246-21, except that warranty period shall be ext

B. General Warranty: Special warranty specified in
deprive Government of other rights Government may h

provisions of Contract Documents and shall be in ad

079200-2
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concurrent with, other warranties made by Contracto

of Contract Documents.
1.9 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below form a part of this sp
referenced. Publications are referenced in text by
only.

B. American Society for Testing and Materials (ASTM
C509-06......ccceene.... Elastomeric Cellular Prefor

Sealing Material.

C612-10..........c..... Mineral Fiber Block and Boa
Insulation.
C717-10...cccceeennnnn. Standard Terminology of Bui
Sealants.
C834-10......cceveen... Latex Sealants.
C919-08......cceveeeenn. Use of Sealants in Acoustic
C920-10......cccuvvuee. Elastomeric Joint Sealants.
C1021-08................ Laboratories Engaged in Tes
Sealants.
C1193-09................ Standard Guide for Use of J

C1330-02 (R2007)........ Cylindrical Sealant Backing
Liquid Applied Sealants.

Sponge or Expanded Rubber.

D1056-07................ Specification for Flexible
E84-09................. Surface Burning Characteris
Materials.

C. Sealant, Waterproofing and Restoration Institute
The Professionals’ Guide
PART 2 - PRODUCTS

2.1 SEALANTS:

A. S-1:
1. ASTM C920, polyurethane or polysulfide.
2. Type M.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 20-40

B. S-2:
1. ASTM C920, polyurethane or polysulfide.

079200-3
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2. Type M.
3. Class 25.
4. Grade P.
5. Shore A hardness of 25-40.
2.2 CAULKI NG COVPOUND:
A. C-1: ASTM C834, acrylic latex.
B. C-2: One component acoustical caulking, non dryi ng, non hardening,
synthetic rubber.
2.3 COLOR:
A. Sealants used with exposed masonry shall match c olor of mortar joints.
B. Sealants used with unpainted concrete shall matc h color of adjacent
concrete.
C. Color of sealants for other locations shall be | ight gray or aluminum,
unless specified otherwise.
D. Caulking shall be light gray or white, unless sp ecified otherwise.
2.4 JO NT SEALANT BACKI NG
A. General: Provide sealant backings of material an d type that are
nonstaining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for appli cations indicated by
sealant manufacturer based on field experience and laboratory testing.
B. Cylindrical Sealant Backings: ASTM C1330, of typ e indicated below and
of size and density to control sealant depth and ot herwise contribute
to producing optimum sealant performance:
1. Type C: Closed-cell material with a surface skin
C. Elastomeric Tubing Sealant Backings: Neoprene, b utyl, EPDM, or silicone
tubing complying with ASTM D1056, nonabsorbent to w ater and gas, and
capable of remaining resilient at temperatures down tominus32 °C
(minus 26 ° F). Provide products with low compression set and of size and
shape to provide a secondary seal, to control seala nt depth, and

otherwise contribute to optimum sealant performance

D. Bond-Breaker Tape: Polyethylene tape or other pl astic tape recommended
by sealant manufacturer for preventing sealant from adhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure . Provide self-

adhesive tape where applicable.
2.5 FILLER
A. Mineral fiber board: ASTM C612, Class 1.

079200-4
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B. Thickness same as joint width.
C. Depth to fill void completely behind back-up rod
2.6 PRI MER:
A. As recommended by manufacturer of caulking or se
B. Stain free type.
2.7 CLEANERS- NON POUROUS SURFACES:

Chemical cleaners acceptable to manufacturer of se
backing material, free of oily residues and other s
staining or harming joint substrates and adjacent n
and formulated to promote adhesion of sealant and s

PART 3 - EXECUTI ON
3.1 | NSPECTI O\
A. Inspect substrate surface for bond breaker conta
materials at adherent faces of sealant.
B. Coordinate for repair and resolution of unsound
C. Inspect for uniform joint widths and that dimens
tolerance established by sealant manufacturer.
3. 2 PREPARATI ONS:
A. Prepare joints in accordance with manufacturer's
B. Clean surfaces of joint to receive caulking or s

dry to the touch, free from frost, moisture, grease

paint, or other foreign matter that would tend to d

adhesion.

1. Clean porous joint substrate surfaces by brushin
cleaning, mechanical abrading, or a combination of
produce a clean, sound substrate capable of develop
with joint sealants.

2. Remove loose particles remaining from above clea
vacuuming or blowing out joints with oil-free compr
joint surfaces include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from con

4. Clean nonporous surfaces with chemical cleaners
do not stain, harm substrates, or leave residues ca

interfering with adhesion of joint sealants.

079200-5
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a. Metal.

b. Glass.

c. Porcelain enamel.

d. Glazed surfaces of ceramic tile.

C. Do not cut or damage joint edges.

D. Apply masking tape to face of surfaces adjacent
applying primers, caulking, or sealing compounds.
1. Do not leave gaps between ends of sealant backin
2. Do not stretch, twist, puncture, or tear sealant
3. Remove absorbent sealant backings that have beco

sealant application and replace them with dry mater

E. Apply primer to sides of joints wherever require
manufacturer's printed instructions.

1. Apply primer prior to installation of back-up ro
tape.

2. Use brush or other approved means that will reac
joints.

F. Take all necessary steps to prevent three sided

3.3 BACKI NG | NSTALLATI ON:

A. Install back-up material, to form joints enclose
required for specified depth of sealant.

B. Where deep joints occur, install filler to fill
up rod and position the rod at proper depth.

C. Cut fillers installed by others to proper depth
back-up rod and sealants.

D. Install back-up rod, without puncturing the mate
depth, within plus or minus 3 mm (1/8 inch) for sea
specified.

E. Where space for back-up rod does not exist, inst
strip at bottom (or back) of joint so sealant bonds
opposing surfaces.

F. Take all necessary steps to prevent three sided

3.4 SEALANT DEPTHS AND GEOVETRY:

A. At widths up to 6 mm (1/4 inch), sealant depth e

B. At widths over 6 mm (1/4 inch), sealant depth 1/

(1/2 inch) maximum depth at center of joint with se

center of joint approximately 1/2 of depth at adhes
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3.5 I NSTALLATI ON:

A. General:

1. Apply sealants and caulking only when ambient te
5°Cand38 °C (40 °and 100 °F).

2. Do not use polysulfide base sealants where seala
fumes from bituminous materials, or where water vap
contact with cementitious materials may be present.

3. Do not use sealant type listed by manufacture as
use in locations specified.

4. Apply caulking and sealing compound in accordanc

manufacturer's printed instructions.
. Avoid dropping or smearing compound on adjacent
. Fill joints solidly with compound and finish com

. Tool joints to concave surface unless shown or s

o N O O

. Finish paving or floor joints flush unless joint

detailed.

9. Apply compounds with nozzle size to fit joint wi

10. Test sealants for compatibility with each other
only compatible sealant.

B. For application of sealants, follow requirements
specified otherwise.

C. Where gypsum board partitions are of sound rated
barrier construction, follow requirements of ASTM C
cut-outs and intersections with the adjoining const
specified otherwise.

1. Apply a 6 mm (1/4 inch) minimum bead of sealant
(tracks), including those used at partition interse
dissimilar wall construction.

2. Coordinate with application of gypsum board to i
immediately prior to application of gypsum board.

3. Partition intersections: Seal edges of face laye
abutting intersecting partitions, before taping and
application of veneer plaster-joint reinforcing.

4. Openings: Apply a 6 mm (1/4 inch) bead of sealan

outs to seal openings of electrical boxes, ducts, p

penetrations. To seal electrical boxes, seal sides
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5. Control Joints: Before control joints are instal
in back of control joint to reduce flanking path fo
control joint.
3.6 FIELD QUALI TY CONTROL:
A. Inspect joints for complete fill, for absence of
configuration complying with specified requirements
a field adhesion test log.
3.7 CLEANI NG
A. Fresh compound accidentally smeared on adjoining
immediately and rub clean with a solvent as recomme
or sealant manufacturer.
B. After filling and finishing joints, remove maski
C. Leave adjacent surfaces in a clean and unstained
3.8 LOCATI ONS:
A. Exterior Building Joints, Horizontal and Vertica
1. Metal to Metal: Type S-1, S-2
2. Metal to Masonry or Stone: Type S-1
B. Interior Caulking:
1. Typical Narrow Joint 6 mm, (1/4 inch) or less at
Components: Types C-1 and C-2.
3. Joints at Masonry Walls and Columns, Piers, Conc
Exterior Walls: Types C-1 and C-2.
---END---
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SECTION 23 05 11
COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL
1.1 DESCRIPTION

A. The requirements of this Section apply to all se ctions of Division 23.
B. Definitions:
1. Exposed: Piping, ductwork, and equipment exposed to view in finished
rooms.
2. Option or optional: Contractor's choice of an al ternate material or
method.

3. COR: Contracting Officer's Representative.

1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES

C. Section 07 84 00, FIRESTOPPING

D. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC and STEAM

GENERATION

E. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING and
EQUIPMENT

F. Section 23 05 93, TESTING, ADJUSTING, and BALANC ING FOR HVAC

G. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

H. Section 23 31 00, HVAC DUCTS and CASINGS
I. Section 23 34 00, HVAC FANS
J. Section 23 40 00, HVAC AIR CLEANING DEVICES

K. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS : Requirements for
commissioning, systems readiness checklists, and tr aining

L. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL | NSTALLATIONS

1.3 QUALITY ASSURANCE

A. Mechanical, electrical and associated systems sh all be safe, reliable,
efficient, durable, easily and safely operable and maintainable, easily
and safely accessible, and in compliance with appli cable codes as
specified. The systems shall be comprised of high g uality institutional-
class and industrial-class products of manufacturer s that are
experienced specialists in the required product lin es. All construction
firms and personnel shall be experienced and qualif ied specialists in

industrial and institutional HYAC
B. Flow Rate Tolerance for HYAC Equipment: Section 23 05 93, TESTING,
ADJUSTING, AND BALANCING FOR HVAC.

230511-1
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1. In-addition provide Air Flow Balance report for
units(RTU-8)E and (RTU-10)E, for their total supply
return air flow at existing conditions, prior to an
Refer to the drawing for phasing of work.

C. Equipment Vibration Tolerance:

1. Refer to Section 23 05 41, NOISE AND VIBRATION C
PIPING and EQUIPMENT. Equipment shall be factory-ba
tolerance and re-balanced on site, as necessary.

2. After HVAC air balance work is completed and per
are in place, perform field mechanical balancing an
required to meet the specified vibration tolerance.

D. Products Criteria:

1. Standard Products: Material and equipment shall
products of a manufacturer regularly engaged in the
the products for at least 3 years (or longer as spe
The design, model and size of each item shall have
satisfactory and efficient operation on at least th
for approximately three years. However, digital ele
software and systems such as controls, instruments,
station, shall be the current generation of technol
design that has a proven satisfactory service recor
three years. See other specification sections for a
and/or additional requirements.

2. All items furnished shall be free from defects t
affect the performance, maintainability and appeara
components and overall assembly.

3. Conform to codes and standards as required by th
Conform to local codes, if required by local author
natural gas supplier, if the local codes are more s
those specified. Refer any conflicts to the COR.

4. Multiple Units: When two or more units of materi
the same type or class are required, these units sh
one manufacturer.

5. Assembled Units: Manufacturers of equipment asse
components made by others, assume complete responsi
final assembled product.

6. Nameplates: Nameplate bearing manufacturer's nam
trademark shall be securely affixed in a conspicuou

230511-2
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equipment, or name or trademark cast integrally wit

stamped or otherwise permanently marked on each ite

7. Asbestos products or equipment or materials cont
not be used.

E. Equipment Service Organizations:

1. HVAC: Products and systems shall be supported by
organizations that maintain a complete inventory of
are located within 50 miles to the site.

F. HVAC Mechanical Systems Welding: Before any weld
contractor shall submit a certificate certifying th
with the following requirements:

1. Qualify welding processes and operators for pipi
"Boiler and Pressure Vessel Code", Section IX, "Wel
Qualifications".

2. Comply with provisions of ASME B31 series "Code

3. Certify that each welder has passed American Wel
gualification tests for the welding processes invol
certification is current.

G. Execution (Installation, Construction) Quality:

1. Apply and install all items in accordance with m
instructions. Refer conflicts between the manufactu
and the contract drawings and specifications to the
resolution. Provide written hard copies or computer
manufacturer’s installation instructions to the COR
weeks prior to commencing installation of any item.
the item will not be allowed to proceed until the r
received. Failure to furnish these recommendations
rejection of the material.

2. Provide complete layout drawings required by Par
Do not commence construction work on any system unt
drawings have been approved.

H. Upon request by Government, provide lists of pre
selected items of equipment. Include contact perso
references, with telephone numbers and e-mail addre

1.4 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES, and with requirements in the individua
sections.

230511-3

11-10
h equipment,

m of equipment.
aining asbestos shall

service
repair parts and

ing is performed,
at welders comply

ng according to ASME
ding and Brazing

for Pressure Piping".
ding Society (AWS)
ved, and that

anufacturer's written
rer's instructions
COR for
files of
at least two
Installation of
ecommendations are
is a cause for

agraph, SUBMITTALS.
il the layout

vious installations for
ns who will serve as
sses.

DRAWINGS, PRODUCT DATA,
| specification



CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202
11-10

B. Contractor shall make all necessary field measur
investigations to assure that the equipment and ass
contract requirements.

C. If equipment is submitted which differs in arran
provide drawings that show the rearrangement of all
Approval will be given only if all features of the
associated systems, including accessibility, are eq
required by the contract.

D. Prior to submitting shop drawings for approval,
in writing that manufacturers of all major items of
reviewed drawings and specifications, and have join
properly integrated their equipment and controls to
and efficient installation.

E. Submittals and shop drawings for interdependent
applicable descriptive information, shall be furnis
complete in a group. Coordinate and properly integr
equipment in each group to provide a completely com
efficient.

F. Layout Drawings:

1. The drawings shall include plan views, elevation
systems and shall be on a scale of not less than 1:
to one foot). Clearly identify and dimension the pr
of the principal items of equipment. The drawings s

locations and adequate clearance for all equipment,
control panels and other items. Show the access mea
requiring access for operations and maintenance. Pr
layout drawings of all piping and duct systems.

2. Do not install equipment foundations, equipment
layout drawings have been approved.

G. Manufacturer's Literature and Data: Submit under

rather than under this section.

1. Submit belt drive with the driven equipment. Sub
for specific drives when requested by the COR.

2. Submit electric motor data and variable speed dr
driven equipment.

3. Equipment and materials identification.

4. Fire-stopping materials.

5. Hangers, inserts, supports and bracing. Provide
variable spring and constant support hangers.

6. Wall, floor, and ceiling plates.
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H. HVAC Maintenance Data and Operating Instructions
1. Maintenance and operating manuals in accordance

with Section 01 00

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, fo r systems and

equipment.

2. Provide a listing of recommended replacement par
stock supply, including sources of supply, for equi
the listing belts for equipment: Belt manufacturer,
size and style, and distinguished whether of multip

I. Provide copies of approved HVAC equipment submit
Adjusting and Balancing Subcontractor.
1.5 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. Air Conditioning, Heating and Refrigeration Inst

430-2009................ Central Station Air-Handlin
C. American National Standard Institute (ANSI):
B31.1-2007.............. Power Piping
D. Rubber Manufacturers Association (ANSI/RMA):
IP-20-2007.............. Specifications for Drives U
V-Belts and Sheaves
IP-21-20009.............. Specifications for Drives U
(Hexagonal) Belts
IP-22-2007.............. Specifications for Drives U

and Sheaves
E. Air Movement and Control Association (AMCA):
410-96.................. Recommended Safety Practice
Devices
F. American Society of Mechanical Engineers (ASME):
Boiler and Pressure Vessel Code (BPVC):
Section 1-2007.......... Power Boilers
Section IX-2007......... Welding and Brazing Qualifi
Code for Pressure Piping:

B31.1-2007.............. Power Piping
G. American Society for Testing and Materials (ASTM
A36/A36M-08............. Standard Specification for
Steel
A575-96(2007)........... Standard Specification for

Merchant Quality, M-Grades
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E84-10.................. Standard Test Method for Su rface Burning HAO
Characteristics of Building Materials
E119-09c................ Standard Test Methods for F ire Tests of Building
Construction and Materials
H. Manufacturers Standardization Society (MSS) of t he Valve and Fittings
Industry, Inc:
SP-58-2009.............. Pipe Hangers and Supports-M aterials, Design and
Manufacture, Selection, Application, and
Installation
SP 69-2003.............. Pipe Hangers and Supports-S election and
Application
SP 127-2001............. Bracing for Piping Systems, Seismic — Wind —
Dynamic, Design, Selection, Application
I.  National Electrical Manufacturers Association (NEMA ):
MG-1-2009............... Motors and Generators
J. National Fire Protection Association (NFPA):
31-06.......ccceeenn. Standard for Installation o f Oil-Burning
Equipment

54-09.....cccccvveennne National Fuel Gas Code

70-08....ccccvvvieenne National Electrical Code

85-07..ccccceeveinn. Boiler and Combustion Syste ms Hazards Code

90A-09.......coviine Standard for the Installati on of Air

Conditioning and Ventilating Systems
101-09......cuvvveee.. Life Safety Code
1.6 DELIVERY, STORAGE AND HANDLING
A. Protection of Equipment:

1. Equipment and material placed on the job site sh all remain in the
custody of the Contractor until phased acceptance, whether or not the
Government has reimbursed the Contractor for the eq uipment and
material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

2. Place damaged equipment in first class, new oper ating condition; or,
replace same as determined and directed by the COR. Such repair or
replacement shall be at no additional cost to the G overnment.

3. Protect interiors of new equipment and piping sy stems against entry
of foreign matter. Clean both inside and outside be fore painting or
placing equipment in operation.

4. Existing equipment and piping being worked on by the Contractor shall
be under the custody and responsibility of the Cont ractor and shall

be protected as required for new work.

230511-6
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B. Cleanliness of Piping and Equipment Systems:
1. Exercise care in storage and handling of equipme

material to be incorporated in the work. Remove deb

cutting, threading and welding of piping.

2. Piping systems shall be flushed, blown or pigged
deliver clean systems.

3. Clean interior of all tanks prior to delivery fo
the Government.

4. Boilers shall be left clean following final inte

Government insurance representative or inspector.

5. Contractor shall be fully responsible for all co

delay arising from failure to provide clean systems

1.7 JOB CONDITIONS — WORK IN EXISTING BUILDING
A. Building Operation: Government employees will be
and managing all facilities, including temporary fa

the Ambulatory Care Center.

B. Maintenance of Service: Schedule all work to per
as required by the Ambulatory Care Center.

C. Steam and Condensate Service Interruptions: Limi
service interruptions, as required for interconnect
existing systems, will be permitted by the COR duri
demands are not critical to the operation of the Am
These non-critical periods are limited to between 8
appropriate off-season (if applicable). Provide at
advance notice to the COR.

D. Phasing of Work: Comply with all requirements sh
specified.

E. Building Working Environment: Maintain the archi
integrity of the building and the working environme
Maintain the interior of building at 18 degrees C (

minimum. Limit the opening of doors, windows or oth

brief periods as necessary for rigging purposes. No
ground water leakage permitted. Provide daily clean
and demolition debris on all floor surfaces and on
operated by VA.

F. Acceptance of Work for Government Operation: As
available for operation and these facilities are of
the Government, inspections will be made and tests
Based on the inspections, a list of contract defici
to the Contractor. After correction of deficiencies
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beneficial use, the Contracting Officer will proces
acceptance and the equipment will then be under the
operation of Government personnel.
PART 2 - PRODUCTS
2.1 FACTORY-ASSEMBLED PRODUCTS
A. Provide maximum standardization of components to
requirements.
B. Manufacturers of equipment assemblies that inclu
others shall assume complete responsibility for fin

1. All components of an assembled unit need not be
manufacturer.

2. Constituent parts that are alike shall be produc
manufacturer.

3. Components shall be compatible with each other a
assembly for intended service.

4. Contractor shall guarantee performance of assemb
and shall repair or replace elements of the assembl
deliver specified performance of the complete assem

C. Components of equipment shall bear manufacturer'
model number, serial number and performance data on
securely affixed in a conspicuous place, or cast in

or otherwise permanently marked upon the components

D. Major items of equipment, which serve the same f

same make and model. Exceptions will be permitted i

requirements cannot be met.

2.2 COMPATIBILITY OF RELATED EQUIPMENT
Equipment and materials installed shall be compati

with other items being furnished and with existing

result will be a complete and fully operational pla

contract requirements.
2.3 BELT DRIVES

A. Type: ANSI/RMA standard V-belts with proper moto
sheave. Belts shall be constructed of reinforced co

B. Dimensions, rating and selection standards: ANS

C. Minimum Horsepower Rating: Motor horsepower plus
service factor (not less than 20 percent) in additi
allowances for pitch diameter, center distance, and

D. Maximum Speed: 25 m/s (5000 feet per minute).

E. Adjustment Provisions: For alignment and ANSI/RM
for installation and take-up.

230511-8

11-10

S necessary
control and

reduce spare part

de components made by
al assembled unit.
products of same

ts of a single

nd with the total

lies of components,
ies as required to
bly.
s name and trademark,
a name plate
tegral with, stamped
of the equipment.
unction, must be the
f performance

ble in all respects
items so that the
nt that conforms to

r pulley and driven
rd and rubber.

I/RMA IP-20 and IP-21.

recommended ANSI/RMA
on to the ANSI/RMA
arc of contact.

A standard allowances



CONVERT OUTSIDE AIR UNITS TO RETURN AIR

CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO

DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

F. Drives may utilize a single V-Belt (any cross se
manufacturer's standard.

G. Multiple Belts: Matched to ANSI/RMA specified li
belt measuring fixture. Seal matched sets together
partial loss of sets. Replacement, when necessary,
set of new matched belts.

H. Sheaves and Pulleys:

1. Material: Pressed steel, or close grained cast i

2. Bore: Fixed or bushing type for securing to shaf

3. Balanced: Statically and dynamically.

4. Groove spacing for driving and driven pulleys sh

I. Drive Types, Based on ARI 435:

1. Provide adjustable-pitch drive as follows:
a. Fan speeds up to 1800 RPM: 7.5 kW (10 horsepower
b. Fan speeds over 1800 RPM: 2.2 kW (3 horsepower)

2. Provide fixed-pitch drives for drives larger tha

3. The final fan speeds required to just meet the s
pressure requirements, without throttling, shall be
adjustment of a temporary adjustable-pitch motor sh
calculation if a fixed-pitch drive is used initiall

2.4 DRIVE GUARDS

A. For machinery and equipment, provide guards as s
belts, chains, couplings, pulleys, sheaves, shafts,
moving parts regardless of height above the floor t
equipment and injury to personnel. Drive guards may
motors and drives are inside factory fabricated air
casings.

B. V-belt and sheave assemblies shall be totally en
non-resonant. Guard shall be an assembly of minimum
and expanded or perforated metal to permit observat
(one-inch) diameter hole shall be provided at each
permit speed measurement.

C. Materials: Sheet steel, cast iron, expanded meta
secured so as to be removable without disassembling
electrical connections to equipment.

D. Access for Speed Measurement: 25 mm (One inch) d
shaft center.

2.5 LIFTING ATTACHMENTS

A. Provide equipment with suitable lifting attachme

to be lifted in its normal position. Lifting attach
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any handling conditions that might be encountered,
distortion of shape, such as rapid lowering and bra
2.6 ELECTRIC MOTORS
A. All material and equipment furnished and install
conform to the requirements of Section 23 05 12, GE

11-10

without bending or
king of load.

ation methods shall
NERAL MOTOR

REQUIREMENTS FOR HVAC AND STEAM GENERATION EQUIPMENProvide all

electrical wiring, conduit, and devices necessary f
connection, protection and operation of the systems
energy efficient premium efficiency type motors as

or the proper
. Provide special
scheduled.

B. REFER TO SECTION 26 05 19, REQUIREMENTS FOR ELECTRI CAL INSTALLATIONS

C. Exterior (Outdoor) Equipment: Brass nameplates,
filled letters, not less than 48 mm (3/16-inch) hig
to the equipment.

D. Control Items: Label all temperature and humidit
and control dampers. Identify and label each item a
control diagrams.

2.7 FIRESTOPPING

A. Section 07 84 00, FIRESTOPPING specifies an effe
the spread of fire, smoke and gases where penetrati
and ductwork.

2.8 GALVANIZED REPAIR COMPOUND
A. Mil. Spec. DOD-P-21035B, paint form.

2.9 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS

A. Vibration Isolators: Refer to Section 23 05 41,
CONTROL FOR HVAC PIPING AND EQUIPMENT.
B. Supports for Roof Mounted Items:
1. Equipment: Equipment rails shall be galvanized s
(18 gauge), with integral baseplate, continuous wel
factory installed 50 mm by 100 mm (2 by 4) treated
mm (18 gauge) galvanized steel counter flashing cap
built-in cant strip, (except for gypsum or tectum d
height 280 mm (11 inches). For surface insulated ro
raised cant strip to start at the upper surface of
2. Pipe/duct pedestals: Provide a galvanized Unistr
U-shaped mounting brackets which are secured to sid
galvanized lag bolts.
C. Pipe Supports: Comply with MSS SP-58. Type Numbe
this standard. For selection and application comply
Refer to Section 05 50 00, METAL FABRICATIONS, for
support materials and prime coat painting requireme
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D. Attachment to Concrete Building Construction:

1. Concrete insert: MSS SP-58, Type 18.

2. Self-drilling expansion shields and machine bolt
Permitted in concrete not less than 102 mm (four in
approved by the COR for each job condition.

3. Power-driven fasteners: Permitted in existing co
less than 102 mm (four inches) thick when approved
each job condition.

E. Attachment to Steel Building Construction:

1. Welded attachment: MSS SP-58, Type 22.

2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29.
be used for individual copper tubing up to 23mm (7/
diameter.

F. Attachment to existing structure: Support from

frame.

G. Hanger Rods: Hot-rolled steel, ASTM A36 or A575
listed in MSS SP-58. For piping, provide adjustment
controlling level or slope. Types 13 or 15 turn-buc
mm (1-1/2 inches) minimum of adjustment and incorpo
All-thread rods are acceptable.

H. Sheet Metal, Plastic, or Moisture-resistant Fibe
pipe passing through floors, interior walls, and pa
brass or steel pipe sleeves are specifically called

2.10 DUCT PENETRATIONS
A. Provide curbs for roof mounted piping, ductwork
shall be 18 inches high with continuously welded se
strip, interior baffle with acoustic insulation, cu
curb adapter.
B. Provide firestopping for openings through fire a
maintaining minimum required rating of floor, ceili
See section 07 84 00, FIRESTOPPING.
2.11 SPECIAL TOOLS AND LUBRICANTS
A. Furnish, and turn over to the COR, tools not rea
commercially, that are required for disassembly or
equipment and machinery furnished.
B. Grease Guns with Attachments for Applicable Fitt
of grease required for each motor or other equipmen
C. Refrigerant Tools: Provide system charging/Evacu
fittings, and tools required for maintenance of fur
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D. Tool Containers: Hardwood or metal, permanently
service and mounted, or located, where directed by
E. Lubricants: A minimum of 0.95 L (one quart) of o
pound) of grease, of equipment manufacturer's recom
type, in unopened containers and properly identifie
different application.
PART 3 - EXECUTION

11-10

identified for in tended
the COR.

il, and 0.45 kg (one
mended grade and
d as to use for each

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND P IPING

A. Coordinate location of piping, sleeves, inserts,
equipment. Locate piping, sleeves, inserts, hangers
equipment clear of windows, doors, openings, light
services and utilities. Prepare equipment layout dr
proper location and personnel access of all facilit
drawings for review as required by Part 1. Follow m
published recommendations for installation methods
specified.

B. Operating Personnel Access and Observation Provi
arrange all equipment and systems to provide clear
without use of portable ladders, for maintenance an
devices including, but not limited to: all equipmen
filters, strainers, transmitters, sensors, control
and indicators shall be clearly visible by personne
floor or on permanent platforms. Do not reduce or ¢
operating space and access provisions that are show

C. Equipment and Piping Support: Coordinate structu
for pipe and equipment support with pipe and equipm
permit proper installation.

D. Location of pipe sleeves, trenches and chases sh
coordinated with equipment and piping locations.

E. Cutting Holes:

1. Cut holes through concrete and masonry by rotary
Pneumatic hammer, impact electric, and hand or manu
drill will not be allowed, except as permitted by C
area space is limited.

2. Locate holes to avoid interference with structur
beams or grade beams. Holes shall be laid out in ad
done only after approval by COR. If the Contractor
necessary to drill through structural members, this
referred to COR for approval.

3. Do not penetrate membrane waterproofing.
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F. Interconnection of Instrumentation or Control De
electrical and pneumatic interconnections are not s
provided.
G. Minor Piping: Generally, small diameter pipe run
water cooling, and other service are not shown but
H. Protection and Cleaning:
1. Equipment and materials shall be carefully handl
and adequately protected to prevent damage before a
installation, in accordance with the manufacturer's
and as approved by the COR. Damaged or defective it
of the COR, shall be replaced.
2. Protect all finished parts of equipment, such as
where accessible, from rust prior to operation by m
grease coating and wrapping. Close pipe openings wi
during installation. Tightly cover and protect fixt
against dirt, water chemical, or mechanical injury.
all work thoroughly clean fixtures, exposed materia
I. Install gages, thermometers, valves and other de
for ease in reading or operating and maintaining sa
and position thermometers and gages to be easily re
staff standing on floor or walkway provided. Servic
dismantling adjacent equipment or pipe work.
J. Install steam piping expansion joints as per man
recommendations.
K. Work in Existing Building:
1. Perform as specified in Article, OPERATIONS AND

Article, ALTERATIONS, and Article, RESTORATION of t
00, GENERAL REQUIREMENTS for relocation of existing

alterations and restoration of existing building(s)
2. As specified in Section 01 00 00, GENERAL REQUIR

OPERATIONS AND STORAGE AREAS, make alterations to e

piping at times that will least interfere with norm
the facility.

3. Cut required openings through existing masonry a
concrete using diamond core drills. Use of pneumati
drills, impact type electric drills, and hand or ma
drills, will be permitted only with approval of the
openings that will least effect structural slabs, ¢
beams. Refer to the COR for determination of proper
openings through structural sections and opening la
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prior to cutting or drilling into structure. After
carefully cut opening through construction no large
necessary for the required installation.

L. Switchgear/Electrical Equipment Drip Protection:

made to eliminate the installation of pipe above el

telephone switchgear. If this is not possible, enca

pipe with a minimum of joints. Installation of pipi

protection apparatus or other installations foreign

installation shall be located in the space equal to

of the equipment and extending from to a height of

the equipment of to ceiling structure, whichever is

M. Inaccessible Equipment:

1. Where the Government determines that the Contrac
equipment not conveniently accessible for operation
equipment shall be removed and reinstalled or remed
performed as directed at no additional cost to the

2. The term "conveniently accessible" is defined as
reached without the use of ladders, or without clim
under or over obstacles such as motors, fans, pumps
transformers, high voltage lines, piping, and ductw

3.2 TEMPORARY PIPING AND EQUIPMENT
A. Continuity of operation of existing facilities w
temporary installation or relocation of equipment a
B. The Contractor shall provide all required facili

the requirements of phased construction and mainten

piping and equipment shall be properly supported, s

operate without excessive stress, and shall be insu

can occur to personnel by contact with operating fa
requirements of Paragraph 3.1 apply.

C. Temporary facilities and piping shall be complet
openings in structures sealed. Provide necessary bl

to seal open piping remaining in service.

3.3 RIGGING
A. Design is based on application of available equi
building structures are planned to accommodate desi
B. Alternative methods of equipment delivery may be

and will be considered by Government under specifie

phasing and maintenance of service as well as struc

the building.
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C. Close all openings in the building when not requ
operations to maintain proper environment in the fa
operation and maintenance of service.

D. Contractor shall provide all facilities required
equipment and place on foundations. Attachments to
rigging purposes and support of equipment on struct
Contractor's full responsibility. Upon request, the
check structure adequacy and advise Contractor of r
restrictions.

E. Contractor shall check all clearances, weight li
offer a rigging plan designed by a Registered Profe
modifications to structures, including reinforcemen
at Contractor's cost, time and responsibility.

F. Rigging plan and methods shall be referred to CO
to actual work.

G. Restore building to original condition upon comp

3.4 PIPE AND EQUIPMENT SUPPORTS

A. Where hanger spacing does not correspond with jo
structural steel channels secured directly to joist
that will correspond to the required hanger spacing
the equipment and piping from the channels. Drill 0
structural steel only with the prior approval of th

B. Use of chain, wire or strap hangers; wood for bl
bracing; or, hangers suspended from piping above wi
Replace or thoroughly clean rusty products and pain

C. Use hanger rods that are straight and vertical.
adjustments may be omitted where limited space prev
minimum of 15 mm (1/2-inch) clearance between pipe
and adjacent work.

D. HVAC Horizontal Pipe Support Spacing: Refer to M
additional supports at valves, strainers, in-line p
components. Provide a support within one foot of ea

E. HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long,
the pipe below couplings, or welded to the pipe and
securely on the building structure.

2. Vertical pipe larger than the foregoing, support
tees, or substantial pipe legs extending to the bui

F. Overhead Supports:

230511-15

11-10

ired for rigging
cility for Government

to deliver specified
structures for
ures shall be
Government will
ecommended

mitations and shall
ssional Engineer. All
t thereof, shall be

R for evaluation prior

letion of rigging work.

ist or rib spacing, use
and rib structure
, and then suspend
r burn holes in
e COR.
ocking, stays and
Il not be permitted.
t with zinc primer.
Turnbuckles for vertical
ents use. Provide a
or piping covering

SS SP-69. Provide
umps and other heavy
ch elbow.

bolt riser clamps to
rests supports

on base elbows or
Iding structure.



CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202
11-10

1. The basic structural system of the building is d
the loads imposed by equipment and piping to be sup
2. Provide steel structural members, in addition to
adequate capability to support the imposed loads, |
accordance with the final approved layout of equipm
3. Tubing and capillary systems shall be supported

G. Floor Supports:

1. Provide concrete bases, concrete anchor blocks a
structural steel systems for support of equipment a
and dowel concrete bases and structural systems to
under operating and seismic conditions (if applicab
excessive displacement or structural failure.

2. Do not locate or install bases and supports unti

thereon has been approved. Size bases to match equi

thereon plus 50 mm (2 inch) excess on all edges. Bo
shall have horizontal dimensions that exceed boiler
dimensions by at least 150 mm (6 inches) on all sid
structural drawings. Bases shall be neatly finished
shall have chamfered edges at the top, and shall be
painting.

3. All equipment shall be shimmed, leveled, firmly
with epoxy grout. Anchor bolts shall be placed in' s
to the bases. Fill the annular space between sleeve
granular material to permit alignment and realignme

3.5 MECHANICAL DEMOLITION

A. Rigging access, other than indicated on the draw

by the Contractor after approval for structural int
Such access shall be provided without additional co
Government. Where work is in an operating plant, pr
protection from dust and debris at all times for th
personnel and maintenance of plant operation and en
plant.

B. In an operating facility, maintain the operation

safety. Government personnel will be carrying on th
operating, cleaning and maintaining equipment and p
Confine the work to the immediate area concerned; m
and wet down demolished materials to eliminate dust
debris to accumulate in the area to the detriment o
Perform all flame cutting to maintain the fire safe
plant. Adequate fire extinguishing facilities shall
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times. Perform all work in accordance with recogniz
standards. Inspection will be made by personnel of
Care Center, and Contractor shall follow all direct
regard to rigging, safety, fire safety, and mainten

C. Completely remove all piping, wiring, conduit, a

associated with the equipment not to be re-used in
includes all pipe, valves, fittings, insulation, an
including the top connection and any fastenings to
systems. Seal all openings, after removal of equipm
and other penetrations in roof, walls, floors, in a

in accordance with plans and specifications where s
Structural integrity of the building system shall b
Reference shall also be made to the drawings and sp
other disciplines in the project for additional fac
demolished or handled.

D. All valves including gate, globe, ball, butterfl

pressure gages and thermometers with wells shall re
property and shall be removed and delivered to COR
directed. The Contractor shall remove all other mat
devices and demolition debris under these plans and
material shall be removed from Government property
shall not be allowed to accumulate.

3.6 CLEANING AND PAINTING

A. Prior to final inspection and acceptance of the

beneficial use by the Government, the plant facilit
systems shall be thoroughly cleaned and painted.

B. In addition, the following special conditions ap

1.

Cleaning shall be thorough. Use solvents, cleaning

methods recommended by the manufacturers for the sp

Remove all rust prior to painting and from surfaces
unpainted. Repair scratches, scuffs, and abrasions
prime and finish coats.

Material And Equipment Not To Be Painted Includes:
a. Motors, controllers, control switches, and safet

b. Control and interlock devices.

c. Regulators.

d. Pressure reducing valves.

e. Control valves and thermostatic elements.

f. Lubrication devices and grease fittings.

g. Copper, brass, aluminum, stainless steel and bro
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h. Valve stems and rotating shafts.

i. Pressure gauges and thermometers.

j- Glass.

k. Name plates.

3. Control and instrument panels shall be cleaned,
repaired, and shall be touched-up with matching pai
panel manufacturer.

4. Pumps, motors, steel and cast iron bases, and co
be cleaned, and shall be touched-up with the same ¢
by the pump manufacturer

5. Temporary Facilities: Apply paint to surfaces th
existing finish coats.

6. Paint shall withstand the following temperatures
discoloration:

a. Condensate and feedwater -- 38 degrees C (100 de
insulation jacket surface and 120 degrees C (250 de
metal pipe surface.

b. Steam -- 52 degrees C (125 degrees F) on insulat
and 190 degrees C (375 degrees F) on metal pipe sur

7. Final result shall be smooth, even-colored, even
finish on all items. Completely repaint the entire
equipment if necessary to achieve this.

3.7 IDENTIFICATION SIGNS
A. Provide laminated plastic signs, with engraved |
5 mm (3/16-inch) high, designating functions, for a
switches, motor controllers, relays, meters, contro
automatic control valves. Nomenclature and identifi
correspond to that used in maintenance manual, and
elsewhere. Attach by chain, adhesive, or screws.
B. Factory Built Equipment: Metal plate, securely a
address of manufacturer, serial number, model numbe
3.8 MOTOR AND DRIVE ALIGNMENT
A. Belt Drive: Set driving and driven shafts parall
corresponding grooves are in the same plane.
B. Direct-connect Drive: Securely mount motor in ac
shafts are free from both angular and parallel misa
motor and driven machine are operating at normal te
3.9 LUBRICATION
A. Lubricate all devices requiring lubrication prio
Field-check all devices for proper lubrication.
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B. Equip all devices with required lubrication fitt
a minimum of one liter (one quart) of oil and 0.5 k
grease of manufacturer's recommended grade and type
application; also provide 12 grease sticks for lubr
Deliver all materials to COR in unopened containers
identified as to application.

C. Provide a separate grease gun with attachments f
for each type of grease applied.

D. All lubrication points shall be accessible witho
equipment, except to remove access plates.

3.10 COMMISSIONING

A. Provide commissioning documentation in accordanc
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS
start up, and contractor testing required above and
System Readiness Checklist provided by the Commissi

B. Components provided under this section of the sp
tested as part of a larger system. Refer to Sectio
COMMISSIONING OF HVAC SYSTEMS and related sections
responsibilities for system commissioning.

3.11 STARTUP AND TEMPORARY OPERATION

A. Start up equipment as described in equipment spe
vibration is within specified tolerance prior to ex
Temporary use of equipment is specified in Section

ings or devices. Provide
g (one pound) of
for each different
icated plug valves.
that are properly

or applicable fittings

ut disassembling

e with the requirements
for all inspection,
required by the
oning Agent.
ecifications will be
n 23 08 00 —
for contractor

cifications. Verify that
tended operation.
01 00 00, GENERAL

REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND ELECTRICAL

EQUIPMENT.
3.12 OPERATING AND PERFORMANCE TESTS

A. Prior to the final inspection, perform required
Section 01 00 00, GENERAL REQUIREMENTS and submit t
records to the COR. Provide Air Flow Balance report
units (E)RTU-8 and (E)RTU-10, for their total suppl
air flow at existing conditions, prior to and work
the drawing for phasing of work.

B. Should evidence of malfunction in any tested sys
equipment or component part thereof, occur during o
tests, make proper corrections, repairs or replacem
tests at no additional cost to the Government.

C. When completion of certain work or system occurs
control settings and adjustments cannot be properly
performance tests, then make performance tests for
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tests as specified in
he test reports and
for existing rooftop
y air flow and return
beginning. Refer to

tem, or piece of
r as a result of
ents, and repeat

at a time when final
made to make
heating systems and

11-10



CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202
11-10
for cooling systems respectively during first actua | seasonal use of

respective systems following completion of work.
3.13 INSTRUCTIONS TO VA PERSONNEL
A. Provide in accordance with Article, INSTRUCTIONS , of Section 01 00 00,
GENERAL REQUIREMENTS.
---END---
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CONVERT OUTSIDE AIR UNITS TO RETURN AIR

CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO

DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

SECTI ON 23 05 12

GENERAL MOTOR REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT

PART 1 - CENERAL
1.1 DESCRI PTI ON:
This section specifies the furnishing, installatio
motors for HVAC and steam generation equipment.
1.2 RELATED WORK:
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN
electrical requirements common to more than one Sec

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

C. Section 23 34 00, HVAC FANS.

D. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS:
commissioning, systems readiness checklists, and tr

1.3 SUBM TTALS:
A. In accordance with Section 26 05 11, REQUIREMENT

INSTALLATIONS, submit the following:

B. Shop Drawings:

1. Provide documentation to demonstrate compliance
specifications.

2. Include electrical ratings, efficiency, bearing
frame size, dimensions, mounting details, materials
voltage, phase, speed (RPM), enclosure, starting ch
torque characteristics, code letter, full load and
current, service factor, and lubrication method.

C. Manuals:

1. Submit simultaneously with the shop drawings, co
complete installation, maintenance and operating ma
technical data sheets and application data.

D. Certification: Two weeks prior to final inspecti

noted, submit four copies of the following certific

1. Certification that the motors have been applied,
lubricated, and tested according to manufacturer pu
recommendations.

E. Completed System Readiness Checklists provided b

Agent and completed by the contractor, signed by a

and dated on the date of completion, in accordance

of Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS.

1.4 APPLI CABLE PUBLI CATI ONS:

230512-1
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A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. National Electrical Manufacturers Association (N EMA):

MG 1-2006 Rev. 1 2009 ..Motors and Generators

MG 2-2001 Rev. 1 2007...Safety Standard for Constru ction and Guide for
Selection, Installation and Use of Electric
Motors and Generators

C. National Fire Protection Association (NFPA):

70-2008................. National Electrical Code (N EC)

D. Institute of Electrical and Electronics Engineer s (IEEE):
112-04......cueueen..... Standard Test Procedure for Polyphase Induction

Motors and Generators

E. American Society of Heating, Refrigerating and A ir-Conditioning

Engineers (ASHRAE):
90.1-2007............... Energy Standard for Buildin gs Except Low-Rise
Residential Buildings
PART 2 - PRODUCTS
2.1 MOTCRS:

A. For alternating current, fractional and integral horsepower motors, NEMA
Publications MG 1 and MG 2 shall apply.

B. All material and equipment furnished and install ation methods shall
conform to the requirements of Section 26 05 19, LO W-VOLTAGE ELECTRICAL
POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW).Provide all
electrical wiring, conduit, and devices necessary f or the proper
connection, protection and operation of the systems . Provide premium
efficiency type motors as scheduled. Unless otherwi se specified for a
particular application, use electric motors with th e following
requirements.

C. Single-phase Motors: Motors for centrifugal fans and pumps may be split
phase or permanent split capacitor (PSC) type. Pro vide capacitor-start
type for hard starting applications.

D. Poly-phase Motors: NEMA Design B, Squirrel cage, induction type.

1. Two Speed Motors: Each two-speed motor shall hav e two separate
windings. Provide a time- delay (20 seconds minimum ) relay for

switching from high to low speed.
E. Voltage ratings shall be as follows:
1. Single phase:
a. Motors connected to 120-volt systems: 115 volts.

230512-2
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b. Motors connected to 208-volt systems: 200 volts.

c. Motors connected to 240 volt or 480 volt systems
dual connection.

2. Three phase:

a. Motors connected to 208-volt systems: 200 volts.

b. Motors, less than 74.6 kW (100 HP), connected to
volt systems: 208-230/460 volts, dual connection.

c. Motors, 74.6 kW (100 HP) or larger, connected to
230 volts.

d. Motors, 74.6 kW (100 HP) or larger, connected to
460 volts.

e. Motors connected to high voltage systems (Over 6
conform to NEMA Standards for connection to the nom
voltage shown on the drawings.

F. Number of phases shall be as follows:

1. Motors, less than 373 W (1/2 HP): Single phase.
2. Motors, 373 W (1/2 HP) and larger: 3 phase.
3. Exceptions:

a. Hermetically sealed motors.

b. Motors for equipment assemblies, less than 746 W
single phase provided the manufacturer of the propo
cannot supply the assemblies with three phase motor

G. Motors shall be designed for operating the conne
in a 40°C (104°F) environment, where the motors are
exceeding the NEMA standard temperature rises for t
If the motors exceed 40°C (104°F), the motors shall
actual ambient temperatures.

H. Motor designs, as indicated by the NEMA code let
coordinated with the connected loads to assure adeq
running torque.

I. Motor Enclosures:

1. Shall be the NEMA types as specified and/or show

2. Where the types of motor enclosures are not show
they shall be the NEMA types, which are most suitab
environmental conditions where the motors are being

Enclosure requirements for certain conditions are a

a. Motors located outdoors, indoors in wet or high
locations, or in unfiltered airstreams shall be tot

type.

230512-3
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b. Where motors are located in an NEC 511 classifie d area, provide
TEFC explosion proof motor enclosures.

c. Where motors are located in a corrosive environm ent, provide TEFC
enclosures with corrosion resistant finish.

3. Enclosures shall be primed and finish coated at the factory with
manufacturer's prime coat and standard finish.

J. Special Requirements:

1. Where motor power requirements of equipment furn ished deviate from
power shown on plans, provide electrical service de signed under the
requirements of NFPA 70 without additional time or cost to the
Government.

2. Assemblies of motors, starters, controls and int erlocks on factory
assembled and wired devices shall be in accordance with the
requirements of this specification.

3. Wire and cable materials specified in the electr ical division of the
specifications shall be modified as follows:

a. Wiring material located where temperatures can e xceed 71 degrees C
(160 degrees F) shall be stranded copper with Teflo n FEP
insulation with jacket. This includes wiring on the boilers.

b. Other wiring at boilers and to control panels sh all be NFPA 70
designation THWN.

c. Provide shielded conductors or wiring in separat e conduits for all
instrumentation and control systems where recommend ed by
manufacturer of equipment.

4. Select motor sizes so that the motors do not ope rate into the service
factor at maximum required loads on the driven equi pment. Motors on
pumps shall be sized for non-overloading at all poi nts on the pump
performance curves.

5. Motors utilized with variable frequency drives s hall be rated
“inverter-duty” per NEMA Standard, MG1, Part 31.4.4 .2. Provide motor
shaft grounding apparatus that will protect bearing s from damage from
stray currents.

K. Additional requirements for specific motors, as indicated in the other
sections listed in Article 1.2, shall also apply.

L. Energy-Efficient Motors (Motor Efficiencies): Al | permanently wired
polyphase motors of 746 Watts (1 HP) or more shall meet the minimum
full-load efficiencies as indicated in the followin g table. Motors of
746 Watts or more with open, — drip-proof or totally enclosed fan-cooled
enclosures shall be NEMA premium efficiency type, u nless otherwise
indicated. Motors provided as an integral part of m otor driven equipment

230512-4



CONVERT OUTSIDE AIR UNITS TO RETURN AIR

CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO

DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

are excluded from this requirement if a minimum sea
efficiency requirement is indicated for that equipm
of another section. Motors not specified as “premi
comply with the Energy Policy Act of 2005 (EPACT).

sonal or overall

11-10

ent by the provisions

um efficiency” shall

M ni mum Prem um Effici enci es M ni num Prem um Ef fi ci enci es

Qpen Dri p- Proof Total |y Encl osed Fan- Cool ed
Rat i ng 1200 1800 3600 Rat i ng 1200 1800 3600
kW (HP) RPM RPM RPM kW (HP) RPM RPM RPM

0.746 (1) 82.5% 85.5% 17.0% 0[r46 (1) 82.5% 85.5% 17.0%
1.12 (1.5) 86.5% 86.5% 84.0% 1.12 (1.5) 87.5% 86.5% 84.0%
1.49 (2) 87.5% 86.5% 85.5% 1.49 (2) 88.5% 86.5% 85.5%
2.24 (3) 88.5% 89.5% 85.5P06 2.24 (3) 89.5% 89.5% 86. 5%
3.73(5) 89.5% 89.5% 86.5% 3.73(5) 89.5% 89.5% 88.5%
5.60 (7.5) 90.2% 91.0% 88.5% 5.60 (7.5) 91.0% 91.7% 89.5 U
7.46 (10) 911 7% 91.T% 89.5% 7.46 (10) 91.0% 91.7% 9 0.2%
11.2 (15) 91.7% 93.0% 90.2% 11.2 (15) 91.7% 92.4% 91.0%
14.9 (20) 9214%  93.0%  91.006 14.9 (20) 91.7% | 93.0% 1.0%
18.7 (25) 93.0% 93.6% 91.7% 18.7 (£5) 93.0% 93.6% 1.7%
22.4 (30) 93.6% 94.1% 91. 7% 22.4 (30) 93.0% 93.6% 91.7%
29.8 (40) 94.1% 94.1% 92.4% 29.8 (40) 94.1% 94.1% 92.4%
37.3 (50) 94.1% 94.5% 93.0% 37.3 (50) 94.1% 94.5% 93.0%
44.8 (60) 945% 95.0% 93.6% 44.8 (60) 94.5% 95.0% 9 3.6%
56.9 (75) 94.5% 95.0% 93.6% 56.9 (75) 94.5% 95.4% 93. 6%
74.6 (100) 95.0% 95.4% 93.6% 74.6 (100) 95.0% 95.4% 94.1%
93.3(125) 95/0% 95.4% 94.1% 93.3(L25) 95.0% 95.4% 95.0%
112 (150) 95.4% 95.8% 94.1% 112 (150) 95.8% 95.8% 95.0%
149.2 (200) 95.4% 95.8% 95.0% 149.2 (200) 95.8% 96.2% 95.4%

M. Minimum Power Factor at Full Load and Rated Volt
RPM, 1800 RPM and 3600 RPM.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON:
Install motors in accordance with manufacturer’s r
NEC, NEMA, as shown on the drawings and/or as requi
of these specifications.
3.2 FIELD TESTS
A. Perform an electric insulation resistance Test u
all motors after installation, before start-up. All
grounds.
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B. Perform Load test in accordance with ANSI/IEEE 1
determine freedom from electrical or mechanical def
with performance data.

C. Insulation Resistance: Not less than one-half me
conductors and frame, to be determined at the time

3.3 STARTUP AND TESTI NG

A. The Commissioning Agent will observe startup and
selected equipment. Coordinate the startup and con
schedules with COR and Commissioning Agent. Provide
prior notice.

3.4 COW SSI ONI NG

A. Provide commissioning documentation in accordanc
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS
start up, and contractor testing required above and
System Readiness Checklist provided by the Commissi

B. Components provided under this section of the sp
tested as part of a larger system. Refer to Sectio
COMMISSIONING OF HVAC SYSTEMS and related sections
responsibilities for system commissioning.

3.5 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical rep
hours to instruct VA personnel in operation and mai

B. Submit training plans and instructor qualificati
the requirements of Section 23 08 00 — COMMISSIONIN

---END---
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SECTI ON 23 05 41
NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND EQUI PVENT
PART 1 - CENERAL
1.1 DESCRI PTI ON
Noise criteria, vibration tolerance and vibration isolation for HVAC
and plumbing work.
1.2 RELATED WORK
A. Section 23 31 00, HVAC DUCTS and CASINGS: requir ements for flexible
duct connectors, sound attenuators and sound absorb ing duct lining.
B. SECTION 23 05 93, TESTING, ADJUSTING, and BALANC ING FOR HVAC:
requirements for sound and vibration tests.
C. SECTION 23 34 00, HVAC FANS: sound and vibration isolation requirements
for fans.
D. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS: Requirements for
commissioning, systems readiness checklists, and tr aining.
1.3 QUALITY ASSURANCE
A. Refer to article, QUALITY ASSURANCE in specifica tion Section 23 05 11,
COMMON WORK RESULTS FOR HVAC.
B. Noise Criteria:
1. Noise levels in all 8 octave bands due to equipm ent and duct systems
shall not exceed following NC levels:
TYPE OF ROOM NC LEVEL
Audio Speech Pathology 25
Audio Suites 25
Auditoriums, Theaters 35-40
Bathrooms and Toilet Rooms 40
Chapels 35
Conference Rooms 35
Corridors (Nurse Stations) 40
Corridors(Public) 40
Dining Rooms, Food Services/ Serving 40
Examination Rooms 35
Gymnasiums 50
Kitchens 50
Laboratories (With Fume Hoods) 45to 55
Laundries 50
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Lobbies, Waiting Areas 40
Locker Rooms 45
Offices, Large Open 40
Offices, Small Private 35
Operating Rooms 40
Patient Rooms 35
Phono/Cardiology 25
Recreation Rooms 40-45
Shops 50
SPD (Decontamination and Clean Preparation) 4%

Therapeutic Pools 45
Treatment Rooms 35
Warehouse 50
X-Ray and General Work Rooms 40

2. For equipment which has no sound power ratings s cheduled on the
plans, the contractor shall select equipment such t hat the fore-
going noise criteria, local ordinance noise levels, and OSHA re-
quirements are not exceeded. Selection procedure sh all be in
accordance with ASHRAE Fundamentals Handbook, Chapt er 7, Sound and
Vibration.

3. An allowance, not to exceed 5db, may be added to the measured value
to compensate for the variation of the room attenua ting effect
between room test condition prior to occupancy and design condition
after occupancy which may include the addition of s ound absorbing
material, such as, furniture. This allowance may no t be taken after
occupancy. The room attenuating effect is defined a s the difference
between sound power level emitted to room and sound pressure level
in room.

4. In absence of specified measurement requirements , measure equipment
noise levels three feet from equipment and at an el evation of maxi-

mum noise generation.

C. Allowable Vibration Tolerances for Rotating, Non -reciprocating Equip-
ment: Not to exceed a self-excited vibration maximu m velocity of 5 mm
per second (0.20 inch per second) RMS, filter in, w hen measured with a
vibration meter on bearing caps of machine in verti cal, horizontal and
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axial directions or measured at equipment mounting
concealed. Measurements for internally isolated fan
made at the mounting feet.
1.4 SUBM TTALS
A. Submit in accordance with specification Section
DRAWINGS, PRODUCT DATA, and SAMPLES.
B. Manufacturer's Literature and Data:
1. Vibration isolators:
a. Floor mountings
b. Hangers
. Snubbers
d. Thrust restraints
2. Bases.
3. Acoustical enclosures.
C. Isolator manufacturer shall furnish with submitt
for selection of isolators, including supplemental
lowest operating speed of equipment supported.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. American Society of Heating, Refrigerating and A
Engineers, Inc. (ASHRAE):
2009 ....cccceveeeeennn, Fundamentals Handbook, Chapter 7
Vibration
C. American Society for Testing and Materials (ASTM
A123/A123M-09........... Standard Specification for

12-06M

feet if bearings are

s and motors may be

01 33 23, SHOP

al load calculations

bases, based on

s specification to the
in the text by the

ir-Conditioning

, Sound and

Zinc (Hot-Dip

Galvanized) Coatings on Iron and Steel Products

A307-07b.....cccccuv.n.. Standard Specification for

Carbon Steel Bolts

and Studs, 60,000 PSI Tensile Strength

D2240-05(2010).......... Standard Test Method for Ru
Durometer Hardness
D. Manufacturers Standardization (MSS):
SP-58-2009.............. Pipe Hangers and Supports-M
Manufacture
E. Occupational Safety and Health Administration (O
29 CFR 1910.95.......... Occupational Noise Exposure
F. American Society of Civil Engineers (ASCE):
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ASCE 7-10 .............. Minimum Design Loads for Buildings an

Structures.
G. American National Standards Institute / Sheet Me
Conditioning Contractor’'s National Association (ANS
001-2008................ Seismic Restraint Manual: G

12-06M

d Other

tal and Air
I/ISMACNA):
uidelines for

Mechanical Systems, 3rd Edition.

H. International Code Council (ICC):

2009 IBC................ International Building Code.

I. Department of Veterans Affairs (VA):

H-18-8 2010............. Seismic Design Requirements

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS

A. Type of isolator, base, and minimum static defle
required for each specific equipment application as
isolator or equipment manufacturer but subject to m
indicated herein and in the schedule on the drawing

B. Elastometric Isolators shall comply with ASTM D2
resistant neoprene with a maximum stiffness of 60 d
straight-line deflection curve.

C. Exposure to weather: Isolator housings to be eit
galvanized or powder coated to ASTM B117 salt spray
Springs to be powder coated or electro galvanized.
electro galvanized. In addition provide limit stop
velocity. Velocity pressure established by wind sha
accordance with section 1609 of the International B
minimum wind velocity of 75 mph shall be employed.

D. Uniform Loading: Select and locate isolators to
and deflection even when equipment weight is not ev

E. Color code isolators by type and size for easy i
capacity.

2.2 VI BRATI ON | SOLATORS

A. Floor Mountings:

1. Double Deflection Neoprene (Type N): Shall inclu
steel support plated (top and bottom), friction pad
bolt holes.

2. Spring Isolators (Type S): Shall be free-standin
and include acoustical friction pads and leveling b

shall have a minimum ratio of spring diameter-to-op
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height of 1.0 and an additional travel to solid equ

of rated deflection.

3. Captive Spring Mount for Seismic Restraint (Type

a. Design mounts to resiliently resist seismic forc
tions. Snubbing shall take place in all modes with

limit upward, downward, and horizontal travel to a

mm (1/4-inch) before contacting snubbers. Mountings

minimum rating of one G coefficient of gravity as ¢
certified by a registered structural engineer.
b. All mountings shall have leveling bolts that mus

bolted to the equipment. Spring diameters shall be
0.8 of the compressed height of the spring at rated
shall have a minimum additional travel to solid equ
percent of the rated deflection. Mountings shall ha
spring inspection. Provide an all directional neopr

collar around the equipment bolt.

4. Spring Isolators with Vertical Limit Stops (Type

spring isolators noted above, except include a vert
to limit upward travel if weight is removed and als
movement and spring extension due to wind loads. Pr

around restraining bolts to prevent mechanical shor

5. Pads (Type D), Washers (Type W), and Bushings (T

be natural rubber or neoprene waffle, neoprene and

reinforced duck and neoprene. Washers and bushings

12-06M

al to 50 percent

SS):
es in all direc-
adjustment to
maximum of 6
shall have a

alculated and

t be rigidly
no less than
load. Springs
al to 50
ve ports for

ene cushion

SP): Similar to
ical limit stop
o to reduce
ovide clearance
t circuiting.

ype L): Pads shall
steel waffle, or
shall be

Washers and bushings shall be
um load of 345

reinforced duck and neoprene

reinforced duck and neoprene. Size pads for a maxim
kPa (50 pounds per square inch).
6. Seismic Pad (Type DS): Pads shall be natural rub ber / neoprene
waffle with steel top plate and drilled for an anch or bolt. Washers
and bushings shall be reinforced duck and neoprene. Size pads for a
maximum load of 345 kPa (50 pounds per square inch)

B. Hangers: Shall be combination neoprene and sprin gs unless otherwise

noted and shall allow for expansion of pipe.

1. Combination Neoprene and Spring (Type H): Vibrat ion hanger shall
contain a spring and double deflection neoprene ele ment in series.
Spring shall have a diameter not less than 0.8 of ¢ ompressed oper-
ating spring height. Spring shall have a minimum ad ditional travel

of 50 percent between design height and solid heigh t. Spring shall

230541-5



permit a 15 degree angular misalignment without rub
box.

2. Spring Position Hanger (Type HP): Similar to com
and spring hanger except hanger shall hold piping a
elevation during installation and include a seconda
feature to transfer load to spring while maintainin

3. Neoprene (Type HN): Vibration hanger shall conta
deflection type neoprene isolation element. Hanger
separated from contact with hanger bracket by a neo

4. Spring (Type HS): Vibration hanger shall contain
spring in series with a neoprene grommet. Spring sh
diameter not less than 0.8 of compressed operating
Spring shall have a minimum additional travel of 50
design height and solid height. Spring shall permit
angular misalignment without rubbing on hanger box.

5. Hanger supports for piping 50 mm (2 inches) and
pointer and scale deflection indicator.

6. Hangers used in seismic applications shall be pr
neoprene and steel rebound washer installed ¥4’ clea
hanger housing in operation to prevent spring from

travel

C. Snubbers: Each spring mounted base shall have a

directional or eight two directional (two per side)

that are double acting. Elastomeric materials shall
neoprene bridge quality bearing pads, maximum 60 du
and have a minimum thickness of 6 mm (1/4 inch). Ai
and resilient material shall be not less than 3 mm

than 6 mm (1/4 inch). Restraints shall be capable o

design load without permanent deformation.

D. Thrust Restraints (Type THR): Restraints shall p

contained in a steel frame with neoprene pads at ea
Restraints shall have factory preset thrust and be

allow a maximum movement of 6 mm (1/4 inch) when th
stops. Restraint assemblies shall include rods, ang

other hardware for field installation.
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PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Vibration Isolation:

230541-6



1. No metal-to-metal contact will be permitted betw
floating parts.

2. Connections to Equipment: Allow for deflections
than equipment deflections. Electrical, drain, pipi
and other items made to rotating or reciprocating e
compressors, etc.) which rests on vibration isolato
isolated from building structure for first three ha
with a deflection equal to that used on the corresp

3. Common Foundation: Mount each electric motor on
driven machine. Hold driving motor and driven machi
rigid alignment with provision for adjusting motor
belt tension. Bases shall be level throughout lengt
Provide shims to facilitate pipe connections, level

4. Provide heat shields where elastomers are subjec
over 38 degrees C (100 degrees F).

5. Extend bases for pipe elbow supports at discharg
connections at pumps. Pipe elbow supports shall not
pump vibration to structure.

6. Non-rotating equipment such as heat exchangers a
be mounted on isolation units having the same stati
the isolation hangers or support of the pipe connec
equipment.

B. Inspection and Adjustments: Check for vibration
through connections, piping, ductwork, foundations,
repair, or replace isolators as required to reduce
transmissions to specified levels.

3.2 ADJUSTI NG

A. Adjust vibration isolators after piping systems
equipment is at operating weight.

B. Adjust limit stops on restrained spring isolator
normal operating height. After equipment installati
adjust limit stops so they are out of contact durin

C. Attach thrust limits at centerline of thrust and
1/4inch (6-mm) movement during start and stop.

D. Adjust active height of spring isolators.

E. Adjust snubbers according to manufacturer's reco

F. Adjust seismic restraints to permit free movemen

normal mode of operation.

230541-7
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G. Torque anchor bolts according to equipment manuf

recommendations to resist seismic forces.
3.3 COW SSI ONl NG

A. Provide commissioning documentation in accordanc
of section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS
start up, and contractor testing required above and
System Readiness Checklist provided by the Commissi

B. Components provided under this section of the sp
tested as part of a larger system. Refer to sectio
COMMISSIONING OF HVAC SYSTEMS and related sections
responsibilities for system commissioning.

---END---

230541-8
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CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

SELECTI ON GUI DE FOR VI BRATI ON | SOLATORS

11-10

EQUI PVENT ON GRADE 20FT FLOOR SPAN | 30FT FLOOR SPAN | 40FT FLOOR SPAN | 50FT FLOOR SPAN
BASE | IsaL [ MN | BasE | 1soL | MmN | BAsE | 1soL | MN | BasE | 1soL | MN | BASE [ 1soL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL
REFRI GERATI ON MACHI NES
ABSORPTION D 03 |- SP | 08 SP | 15 |-- SP | 15 SP | 20
PACKAGED HERMETI¢ -- D 03 |- sP | o8 sP | 15 |-- sP | 15 R SP | 25
OPEN CENTRIFUGAL | B D 03 |B SP D38 sp | 15 |B SP 15 B SP | 35
RECIPROCATING:
ALL - D 03 - |sp |08 R g 20 R sp| 25| R sp | 3. 5
COMPRESSORS AND VACUUM PUMPS
UP THROUGH 1-1/2 — oL 08 |- bl 08 |- bl 15 |- DI, 15 |- DI,
HP w w w W W
2 HP AND OVER:
500 - 750 RPM -] D 08 | — & ds | s 15 |- S 1 5 | s 2.5
750 RPM & OVER - D 04 - |s 08 4+ S 15| - |s 15 |- 2.5
PUMPS
CLOSE upto |- 4+ | —- pL - 4+ oL - 4 oL — 4 DL
COUPLED | 1-1/2 w w W W
HP
2HP |- 4 | s 0.8 | s 15 | S 1.5 s 2.p
&
OVER
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EQUI PVENT ON GRADE 20FT FLOOR SPAN | 30FT FLOOR SPAN | 40FT FLOOR SPAN | 50FT FLOOR SPAN
BASE [1SOL [ MN | BASE [1soL | MN | BASE | IsoL | MN | BASE | 1soL | MN | BASE [ IsoL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL
LARGE Upto |— 4+ —| — F 975 —| s 150 [ S 1o - | - - NA
INLINE 25 HP
26HP |- + | —~ F 10 | s 150 [ 2o | — NA
THRU
30 HP
UPTO |~ -+ —| — PL DL — -+ DL D.L
10 HP w w w
,\BA%S[JENTED ']I-'5HglFJ) | 5 10 | s 10| | s 20 | s 2.0 | s 2.0
40 HP
50HP || 5 10 | s 10| | S 20 | s 2.5 | s 2.5
gVER
ROOF FANS
ABOVE OCCUPIED AREAS:
5 HP & OVER ~ | — |cB |s 1.0 CB S 10 cB| s 1.0 CB |S 1.0
CENTRI FUGAL FANS
UP TO 50 HP:
UP TO 200 RPM 3 N 03 B s 25| B S 25 B 5 35 B s 3 5
201 - 300 RPM 0.3 2.0 25 B 2.4 3 5
301 - 500 RPM N 3 s 2.0 S 20 B S 2.5 S 3 5
50LRPM&OVER  [B N 93 B s 20| B S 20 |B 5 20 B s 2.5

T-2
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EQUI PMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN
BASE|I1SOL | MN | BASE|I1SOL | MN | BASE|ISOL | MN | BASE|ISCL| MN | BASE|ISOL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL
60 HP & OVER:
UP TO 300 RPM H S p o1 S 25 |1 5 35 | S 35 | S 3.5
301 - 500 RPM B S 20| |1 S 2.0 S 2.5 I S 35 |l $ 3.5
501 RPM & OVER B 5 1.0 |1 S 20 | | S 2.0 S 25| | S 2.5
COOLI NG TONERS
UP TO 500 RPM - = - |- § 2 -—-—-| SP 25 |- SP 25 -+ SP 3.5
501 RPM & OVER s Tt LR & of/5 -| SP 0.75 -- 9P 15 -1 SP 2.5
| NTERNAL COVBUSTI ON ENG NES
UP TO 25 HP N 0.75 | 15 |l b 25 | 35 | | A 5
30 THRU 100 HP | N 0.15 |1 15 9 215 | 35 | | 4.5
125 HP & OVER N 0.y5 |1 15 |I b 25 | 35| | 4.5
Al R HANDLI NG UNI T PACKAGES
SUSPENDED:
UP THRU 5 HP - - - |- H ip -—-—-| H 10 |- H 1.0 - H 1.0
7-1/2 HP & OVER:
UP TO 500 RPM - - - |- H 15 - H, 2.5 - H, 2.5 - H, 2.5
THR THR THR THR
501RPM&OVER - - - |- H 0.8 - H, 0.8 -  HTH 0.8 -  HTH 2.0
THR THR R R

T-3
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EQUI PMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN
BASE|I1SOL | MN | BASE|I1SOL | MN | BASE|ISOL | MN | BASE|ISCL| MN | BASE|ISOL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL
FLOOR MOUNTED:
UP THRU 5 HP - D - - IS 1.0 - S 10 | - 5 0O |- S 1.4
7-1/2 HP & OVER:
UP TO 500 RPM - D —-—-| R S, 15 R 3, 2.5 R 9, 2.5 R 3, 2.5
THR THR THR THR
501 RPM&OVER }- D - - ]S, 0.8 -- S, 0.8 R 3, 15 R $, 2.0
THR THR THR THR
HEAT PUMPS
ALL - S 045 - | S 075 + S 0.7% CB S 15 |- - - NA
CONDENSI NG UNI' TS
ALL -  S§ 025 --- | SS 0.75 1- S8 15 CB SS 15 |- - - NA
I N-LI NE CENTRI FUGAL AND VANE AXI AL FANS, FLOOR MOUNTED: (APR 9)
UP THRU 50 HP:
UP TO 300 RPM - D - R S 25 |R 5 25 R S 25 R S 3.5
301 - 500 RPM - - |R S 20 R S 2.0 R S 25 | R S 2.5
501 - & OVER - — | - 9 10 - S 1.0 (R S .0 R S 2.5
60 HP AND OVER:
301 - 500 RPM R S 1 R S 20 | R S 20 R S 2% R S 3 5
501 RPM & OVER R ) 10 R S 20 R S 20 |R S P.0 R S 2.5

T-4




CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202
05-11
SECTI ON 23 05 93
TESTI NG ADJUSTI NG, AND BALANCI NG FOR HVAC
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Testing, adjusting, and balancing (TAB) of heati ng, ventilating and air

conditioning (HVAC) systems. TAB includes the follo wing:
. Planning systematic TAB procedures.
. Design Review Report.
. Systems Inspection report.
. Duct Air Leakage test report at rooftop units.

. Systems Readiness Report.

o OB~ W N P

. Balancing air at main rooftop units distribution systems; adjustment
of total system to provide design performance; and testing
performance of equipment and automatic controls, as noted on the
drawings.

7. Vibration and sound measurements.

8. Recording and reporting results.

9. Provide a pre-construction air handler unit prof ile balance report
for the existing (RTU-8)E, (RTU-10)E, and (EF-7)E u nits to the COR
and engineer prior to any work done. This shall inc lude supply air
cfm , return air cfm and verify relief damper actua tor is
functional. Provide this report to the COR and engi neer prior to the

start of phase ! work.

B. Definitions:

1. Basic TAB used in this Section: Chapter 37, "Tes ting, Adjusting and
Balancing" of 2007 ASHRAE Handbook, "HVAC Applicati ons".
2. TAB: Testing, Adjusting and Balancing; the proce ss of checking and

adjusting HVAC systems to meet design objectives.
3. AABC: Associated Air Balance Council.
4. NEBB: National Environmental Balancing Bureau.
6. Air Systems: Includes all outside air, supply ali r, return air,

exhaust air and relief air systems.

7. Flow rate tolerance: The allowable percentage va riation, minus to
plus, of actual flow rate from values (design) in t he contract
documents.

230593-1
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CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202
05-11
1.2 RELATED WORK

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General Mechanical
Requirements.

B. Section 23 05 41, NOISE AND VIBRATION CONTROL FO
EQUIPMENT: Noise and Vibration Requirements.

C. Section 23 31 00, HVAC DUCTS AND CASINGS: Duct L eakage.

D. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Controls and
Instrumentation Settings.

E. Section 23 34 00, HVAC FANS

F. Section 23 40 00, HVAC AIR CLEANING DEVICES

G. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.
commissioning, systems readiness checklists, and tr aining

H. Section 23 05 12 GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM
GENERATION EQUIPMENT

1.3 QUALITY ASSURANCE

A. Refer to Articles, Quality Assurance and Submitt als, in Section
230511, COMMON WORK RESULTS FOR HVAC, and Section 23 08 00,
COMMISSIONING OF HVAC SYSTEMS.

B. Quialifications:

R HVAC PIPING AND

Requirements for

1. TAB Agency: The TAB agency shall be a subcontrac tor of the General

Contractor and shall report to and be paid by the G eneral
Contractor.

2. The TAB agency shall be either a certified membe r of AABC or
certified by the NEBB to perform TAB service for HV AC, water
balancing and vibrations and sound testing of equip ment. The

certification shall be maintained for the entire du
specified herein. If, for any reason, the agency lo
certification during this period, the General Contr
immediately notify the COR and submit another TAB f
Any agency that has been the subject of disciplinar
either the AABC or the NEBB within the five years p
Award shall not be eligible to perform any work rel

All work performed in this Section and in other rel

the TAB agency shall be considered invalid if the T

its certification prior to Contract completion, and
agency’s review shows unsatisfactory work performed

predecessor agency.

230593-2
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CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO

DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

3. TAB Specialist: The TAB specialist shall be eith

or an experienced technician of the Agency certifie
certification shall be maintained for the entire du
specified herein. If, for any reason, the Specialis
certification during this period, the General Contr
immediately notify the COR and submit another TAB S
approval. Any individual that has been the subject
action by either the AABC or the NEBB within the fi
preceding Contract Award shall not be eligible to p
related to the HVAC systems, including TAB. All wor
this Section and in other related Sections performe
specialist shall be considered invalid if the TAB S

its certification prior to Contract completion and

by an approved successor.

4. TAB Specialist shall be identified by the Genera

60 days after the notice to proceed. The TAB specia
coordinating, scheduling and reporting all TAB work
activities and will provide necessary information a

COR. The responsibilities would specifically includ

a. Shall directly supervise all TAB work.

b. Shall sign the TAB reports that bear the seal of
standard. The reports shall be accompanied by repor
schematic drawings required by the TAB standard, AA

c. Would follow all TAB work through its satisfacto

d. Shall provide final markings of settings of all
devices.

e. Permanently mark location of duct test ports.

5. All TAB technicians performing actual TAB work s

and must have done satisfactory work on a minimum o
comparable in size and complexity to this project.
must be certified by the TAB agency in writing. The
shall be certified by AABC or NEBB

C. Test Equipment Criteria: The instrumentation sha
accuracy/calibration requirements established by AA
Standards or by NEBB Procedural Standards for Testi

Balancing of Environmental Systems and instrument m

230593-3
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calibration history of the instruments to be used f
purpose.

D. Tab Criteria:
1. One or more of the applicable AABC, NEBB or SMAC

supplemented by ASHRAE Handbook "HVAC Applications"

requirements stated herein shall be the basis for p
procedures, and reports.

2. Flow rate tolerance: Following tolerances are al
tolerances not mentioned herein follow ASHRAE Handb
Applications", Chapter 36, as a guideline. Air Filt
during tests, artificially imposed if necessary, sh
100 percent of manufacturer recommended change over
values for pre-filters and after-filters.

a. Air handling unit and all other fans, cubic mete
feet per minute): Minus O percent to plus |0 percen
b. Air terminal units (maximum values): Minus 2 per
percent.
d. Minimum outside air: O percent to plus 10 percen

3. Systems shall be adjusted for energy efficient o
described in PART 3.

4. Typical TAB procedures and results shall be demo
for one air distribution system (including all fans
units, three rooms randomly selected by the COR) an
system (pumps and three coils) as follows:

a. When field TAB work begins.
b. During each partial final inspection and the fin
the project if requested by VA.
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP

DATA, and SAMPLES.

B. Submit names and qualifications of TAB agency an

within 60 days after the notice to proceed. Submit

recently completed projects and a list of proposed

C. For use by the COR staff, submit one complete se
NEBB publications that will be the basis of TAB wor
D. Prior to request for Final or Partial Final insp

completed Test and Balance report for the area, or

230593-4
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05-11
1.5 APPLI CABLE PUBLI CATI ONS
A. The following publications form a part of this s pecification to the
extent indicated by the reference thereto. In text the publications are
referenced to by the acronym of the organization.
B. American Society of Heating, Refrigerating and A ir Conditioning
Engineers, Inc. (ASHRAE):
2007 e, HVAC Applications ASHRAE Handboo k, Chapter 37,
Testing, Adjusting, and Balancing and Chapter
47, Sound and Vibration Control
C. Associated Air Balance Council (AABC):
2002......ccvvviverinnns AABC National Standards for Total System
Balance
D. National Environmental Balancing Bureau (NEBB):
71 Edition 2005........ Procedural Standards for Test ing, Adjusting,
Balancing of Environmental Systems
2nd Edition 2006 ....... Procedural Standards for the Measurement of
Sound and Vibration
3" Edition 2009 ........ Procedural Standards for Whol e Building Systems
Commissioning of New Construction
E. Sheet Metal and Air Conditioning Contractors Nat ional Association
(SMACNA):
3" Edition 2002........ HVAC SYSTEMS Testing, Adjusti ng and Balancing
PART 2 - PRODUCTS
2.1 PLUGS
Provide plastic plugs to seal holes drilled in duc twork for test
purposes.
PART 3 - EXECUTI ON
3.1 GENERAL
A. Refer to TAB Criteria in Article, Quality Assura nce.
B. Obtain applicable contract documents and copies of approved submittals
for HVAC equipment and automatic control systems.
3.2 DESI GN REVI EW REPORT
The TAB Specialist shall review the Contract Plans and specifications
and advise the COR of any design deficiencies that would prevent the
HVAC systems from effectively operating in accordan ce with the sequence
of operation specified or prevent the effective and accurate TAB of the
system. The TAB Specialist shall provide a report i ndividually listing

230593-5
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each deficiency and the corresponding proposed corr
necessary for proper system operation.
3.3 SYSTEMS | NSPECTI ON REPORT

A. Inspect equipment and installation for conforman

B. The inspection and report is to be done after ai
equipment is on site and duct installation has begu
advance of performance testing and balancing work.
inspection is to identify and report deviations fro
that systems will be ready for TAB at the appropria

C. Reports: Follow check list format developed by A
supplemented by narrative comments, with emphasis o
and fans. Check for conformance with submittals. Ve
and register sizes are correct. Check air terminal
including their duct sizes and routing.

3.4 DUCT Al R LEAKACE TEST REPORT
TAB Agency shall perform the leakage test as outli
Tests and Repairs" in Section 23 31 00, HYAC DUCTS
agency'’s role and responsibilities in witnessing, r
reporting of deficiencies.

3.5 SYSTEM READI NESS REPORT

A. The TAB Contractor shall measure existing air

with existing systems utilized to serve renovated a
drawings. Submit report of findings to COR.

B. Inspect each System to ensure that it is complet
installation and operation of controls. Submit rep
standard format and forms prepared and or approved
Agent.

3.6 TAB REPORTS

A. Submit an intermediate report for the two roofto
tested and balanced to establish satisfactory test

B. The TAB contractor shall provide raw data immedi
COR if there is a problem in achieving intended res
submitting a formal report.

C. If over 20 percent of readings in the intermedia
the acceptable range, the TAB report shall be consi
all contract TAB work shall be repeated and re-subm

at no additional cost to the owner.
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D. Do not proceed with the remaining systems until

approved by the COR.

3.7 TAB PROCEDURES

A. Tab shall be performed in accordance with the re

Standard under which TAB agency is certified by eit

B. General: During TAB all related system component

D.

operation. Fan and pump rotation, motor loads and e
shall be checked and corrected as necessary before
Set controls and/or block off parts of distribution
design operation of variable volume air or water sy
balance work.
Coordinate TAB procedures with existing systems and
construction completion requirements for the projec
Allow 14 days time in construction schedule for TAB
all reports for an organized AE. Air Balance and Eq
Include air handling units, fans,.
1. Artificially load air filters by partial blankin
pressure drop of manufacturer's recommended pressur
2. Adjust fan speeds to provide design air flow. V-
including fixed pitch pulley requirements.
3. Test and balance systems in all specified modes

including variable volume, economizer, and fire eme

05-11
intermediate report is

quirement of the
her AABC or NEBB.
s shall be in full
quipment vibration
proceeding with TAB.
systems to simulate

stems for test and

any phased
t.
and submission of

uipment Test:

g to produce air
e drop.

belt drives,

of operation,

rgency modes.

Verify that dampers and other controls function pro perly.
4. Variable air volume (VAV) systems:
a. Coordinate TAB, including system volumetric cont rols, with
Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.

c. Adjust operating pressure control setpoint to ma
flow to each space with the lowest setpoint.
5. Record final measurements for air handling equip
data sheets.

3.8 MARKI NG OF SETTI NGS

Following approval of Tab final Report, the settin
adjustment devices including filters, gauges and da
permanently marked by the TAB Specialist so that ad
restored if disturbed at any time. Style and colors
shall be coordinated with the COR.

230593-7
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3.9 | DENTI FI CATI ON OF TEST PORTS

3.10

3.11

The TAB Specialist shall permanently and legibly i
points of duct test ports. If the ductwork has exte
identification shall be made on the exterior side o
All penetrations through ductwork and ductwork insu
sealed to prevent air leaks and maintain integrity

PHASI NG

. Phased Projects: Testing and Balancing Work to f

areas shall be completed per the project phasing. U
the project all areas shall have been tested and ba

contract documents.

. Existing Areas: Systems that serve areas outside

shall not be adversely affected. Measure existing p

shown to document system capacity.

. Refer to the drawings for phasing and required a

existing units (E)RTU-8 & (E)RTU-10, prior to any w
COWM SSI ONI NG

. Provide commissioning documentation in accordanc

of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS
start up, and contractor testing required above and

System Readiness Checklist provided by the Commissi

. Components provided under this section of the sp

tested as part of a larger system. Refer to Section
COMMISSIONING OF HVAC SYSTEMS and related sections
responsibilities for system commissioning.

--END---
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SECTI ON 23 08 00
COW SSI ONI NG OF HVAC SYSTEMS
PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. The requirements of this Section apply to all se ctions of Division 23.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commis sioned is specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS. The
commissioning process, which the Contractor is resp onsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS. A
Commissioning Agent (CxA) appointed by the VA will manage the
commissioning process.

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES.

1.3 SUMVARY

A. This Section includes requirements for commissio ning the Facility
exterior closure, related subsystems and related eq uipment. This
Section supplements the general requirements specif ied in Section 01 91
00 General Commissioning Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
details regarding processes and procedures as well as roles and
responsibilities for all Commissioning Team members

1.4 DEFI NI TI ONS

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 COW SSI ONED SYSTEMS

A. Commissioning of a system or systems specified i n Division 23 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 in accordance with the requirements of Se ction 01 91 00 and
of Division 23, is required in cooperation with the VA and the

Commissioning Agent.

230800-1
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B. The Facility exterior closure systems commission ing will include the

systems listed in Section 01 91 00 General Commissi oning Requirements:
1.6 SUBM TTALS

A. The commissioning process requires review of sel ected Submittals that
pertain to the systems to be commissioned. The Com missioning Agent
will provide a list of submittals that will be revi ewed by the
d approved by the VA
prior to forwarding to the Contractor. Refer to Se ction 01 33 23 SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.

iew simultaneously with

Commissioning Agent. This list will be reviewed an

B. The commissioning process requires Submittal rev
related to the
1 00 GENERAL

engineering review. Specific submittal requirements
commissioning process are specified in Section 01 9
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS ( NOT USED)

PART 3 - EXECUTI ON

3.1 CONSTRUCTI ON | NSPECTI ONS

A. Commissioning of HVAC systems will require inspe ction of individual

elements of the HVAC systems construction throughou
period. The Contractor shall coordinate with the C

in accordance with Section 01 19 00 and the Commiss
schedule HVAC systems inspections as required to su

Commissioning Process.

3.2 PRE- FUNCTI ONAL CHECKLI STS

A. The Contractor shall complete Pre-Functional Che

systems, subsystems, and equipment installation is
are ready for Systems Functional Performance Testin
Commissioning Agent will prepare Pre-Functional Che
to document equipment installation. The Contractor
checklists. Completed checklists shall be submitte
the Commissioning Agent for review. The Commission
check a sample of completed checklists. If the Com
determines that the information provided on the che
accurate, the Commissioning Agent will return the m
to the Contractor for correction and resubmission.
Commissioning Agent determines that a significant n
checklists for similar equipment are not accurate,

Agent will select a broader sample of checklists fo
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Commissioning Agent determines that a significant n
sample of checklists is also inaccurate, all the ch

type of equipment will be returned to the Contracto
resubmission. Referto SECTION 01 91 00 GENERAL CO
REQUIREMENTS for submittal requirements for Pre-Fun

Equipment Startup Reports, and other commissioning

3.3 CONTRACTORS TESTS

A. Contractor tests as required by other sections o

scheduled and documented in accordance with Section
REQUIREMENTS. All testing shall be incorporated in
schedule. Contractor shall provide no less than 7
notice of testing. The Commissioning Agent will wi
Contractor tests at the sole discretion of the Comm
Contractor tests shall be completed prior to schedu

Functional Performance Testing.

3.4 SYSTEMS FUNCTI ONAL PERFORVANCE TESTI NG

A. The Commissioning Process includes Systems Funct

Testing that is intended to test systems functional
steady state conditions, to test system reaction to
operating conditions, and system performance under
conditions. The Commissioning Agent will prepare d
Functional Performance Test procedures for review a
COR. The Contractor shall review and comment on th
approval. The Contractor shall provide the require
and test equipment identified in the test procedure
tests. The Commissioning Agent will withess and do
The Contractor shall sign the test reports to verif
performed. See Section 01 91 00 GENERAL COMMISSION
for additional details.

3.5 TRAINI NG OF VA PERSONNEL

A. Training of the VA operation and maintenance per

cooperation with the COR and Commissioning Agent.
factory authorized personnel to provide instruction
maintenance personnel concerning the location, oper
troubleshooting of the installed systems. Contract
training agendas and trainer resumes in accordance

requirements of Section 01 91 00. The instruction
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in coordination with the VA COR after submission an d approval of formal
training plans. Refer to Section 01 91 00 GENERAL COMMISSIONING

REQUIREMENTS and Division 23 Sections for additiona | Contractor

training requirements.
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SECTI ON 23 09 23

09-11

DI RECT- DI G TAL CONTROL SYSTEM FOR HVAC

PART 1 - CENERAL
1.1 DESCRI PTI ON
A. Provide expansion of existing direct-digital con

indicated on the project documents, point list, int
tables, drawings and as described in these specific
complete and working direct-digital control system.
engineering, programming, controls and installation
installation labor, commissioning and start-up, tra
documentation and warranty. Upgrade existing Johns
with latest version graphics package.

1. The direct-digital control system(s) shall consist
peer-to-peer network of DDC controllers, a control
an Engineering Control Center. Provide a remote
standard web browser to access the control system g
adjustable setpoints with the proper password.

2. The direct-digital control system(s) shall be nativ
new workstations, controllers, devices and componen
by BACnet Testing Laboratories. All new workstatio
devices and components shall be accessible using a
interface and shall communicate exclusively using t
135 BACnet communications protocol without the use
unless otherwise allowed by this Section of the tec
specifications, specifically shown on the design dr
specifically requested otherwise by the VA.

3. The work administered by this Section of the techni
specifications shall include all labor, materials,
equipment, enclosures, power supplies, software, so
Project specific software configurations and databa
interfaces, wiring, tubing, installation, labeling,
calibration, documentation, submittals, testing, ve
training services, permits and licenses, transporta
handling, administration, supervision, management,
Warranty, specified services and items required for
fully functional Controls Systems.

230923-1
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4. The control systems shall be designed such that eac h mechanical
system shall operate under stand-alone mode. The co ntractor
administered by this Section of the technical speci fications shall
provide controllers for each mechanical system. In the event of a
network communication failure, or the loss of any o ther controller,
the control system shall continue to operate indepe ndently. Failure
of the ECC shall have no effect on the field contro llers, including
those involved with global strategies.
B. Responsibility Table:
Wor k/ 1t eml Syst em Fur ni sh I nstall Low Li ne
Vol t age Power
Wring
Control system low voltage 230923 230923 23pP923 N/A
and communication wiring
LAN conduits and raceway 230923 230923 N/A N/A
Automatic dampers (not 2309 23 23 N/A N/A
furnished with equipment)
Automatic damper actuators 230923 230923 23pP923 230923
All control system nodes, 230923 230923 23pP923 26|
equipment, housings,
enclosures and panels.
VFDs 2309 23 26 2309 23 26

C. This facility’s existing direct-digital control sys
by Johnson Controls Inc. The contractor administere
the technical specifications shall observe the capa
communication network, services, spare capacity of

system and its ECC prior to beginning work.

1. Leave existing direct-digital control system intact

Expand functionality as indicated on drawings. Prov

Standard 135 BACnet-compliant BC in the same room a

system’s BC, as indicated on drawing sheet MI103

1.2 RELATED WORK
A. Section 26 05 11, Requirements for Electrical In
B. Section 26 05 26, Grounding and Bonding for Elec
C. Section 26 05 33, Raceway and Boxes for Electric

230923-2
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1.3 DEFI NI TI ON
A. Algorithm: A logical procedure for solving a rec urrent mathematical
problem; A prescribed set of well-defined rules or processes for the
solution of a problem in a finite number of steps.
B. Analog: A continuously varying signal value (e.g ., temperature,
current, velocity etc.
C. BACnet: A Data Communication Protocol for Buildi ng Automation and
Control Networks , ANSI/ASHRAE Standard 135. This communications
protocol allows diverse building automation devices to communicate data

over and services over a network.

D. BACnet/IP: Annex J of Standard 135. It defines and allows for using a
reserved UDP socket to transmit BACnet messages ove r IP networks. A
BACnet/IP network is a collection of one or more IP sub-networks that

share the same BACnet network number.

E. BACnet Internetwork: Two or more BACnet networks connected with
routers. The two networks may sue different LAN te chnologies.

F. BACnet Network: One or more BACnet segments that have the same network
address and are interconnected by bridges at the ph ysical and data link
layers.

G. BACnet Segment: One or more physical segments of BACnet devices on a
BACnet network, connected at the physical layer by repeaters.

H. BACnet Broadcast Management Device (BBMD): A com munications device
which broadcasts BACnet messages to all BACnet/IP d evices and other
BBMDs connected to the same BACnet/IP network.

I. BACnet Interoperability Building Blocks (BIBBs): BACnet
Interoperability Building Blocks (BIBBs) are collec tions of one or more
BACnet services. These are prescribed in terms of a n"A"and a "B"
device. Both of these devices are nodes on a BACnet internetwork.

J. BACnet Testing Laboratories (BTL). The organizat ion responsible for
testing products for compliance with the BACnet sta ndard, operated

under the direction of BACnet International.

K. Baud: It is a signal change in a communication | ink. One signal change
can represent one or more bits of information depen ding on type of
transmission scheme. Simple peripheral communicatio n is normally one
bit per Baud. (e.g., Baud rate = 78,000 Baud/sec is 78,000 bits/sec, if

one signal change = 1 bit).
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L. Binary: A two-state system where a high signal |
condition and an "OFF" condition is represented by

M. BMP or bmp: Suffix, computerized image file, use
DOS-based computer file to show that the file is an
series of pixels.

N. Bus Topology: A network topology that physically
workstations and network devices in parallel on a n

0. Control Unit (CU): Generic term for any controll
microprocessor based, digital controller residing o
Primary LAN, used for local controls or global cont

P. Deadband: A temperature range over which no heat
supplied, i.e., 22-25 degrees C (72-78 degrees F),
single point change over or overlap).

Q. Device: a control system component that contains
and uses BACnet to communicate with other devices.

R. Device Object: Every BACnet device requires one
properties represent the network visible properties
Every Device Object requires a unique Object Identi
BACnet internetwork. This number is often referred
instance.

S. Device Profile: A specific group of services des
capabilities of a device, as defined in ASHRAE Stan

L. Standard device profiles include BACnet Operato

OWS), BACnet Building Controllers (B-BC), BACnet Ad

Controllers (B-AAC), BACnet Application Specific Co

BACnet Smart Actuator (B-SA), and BACnet Smart Sens

device used in new construction is required to have
listing which service and BIBBs are supported by th

T. Diagnostic Program: A software test program, whi
and report system or peripheral malfunctions and fa
this system is performed at the initial startup of

U. Direct Digital Control (DDC): Microprocessor bas
Analog/Digital conversion and program logic. A cont
subsystem in which digital and analog information i
processed by a microprocessor, and digital control
generated based on control algorithms and transmitt

in order to achieve a set of predefined conditions.
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V. Distributed Control System: A system in which th e processing of system

data is decentralized and control decisions can and are made at the
formation are

orted back to the

subsystem level. System operational programs and in
provided to the remote subsystems and status is rep
Engineering Control Center. Upon the loss of commun ication with the

Engineering Control center, the subsystems shall be capable of

operating in a stand-alone mode using the last best
W. Download: The electronic transfer of programs an
central computer or operation workstation with seco
to remote computers in a network (distributed) syst
X. DXF: An AutoCAD 2-D graphics file format. Many C
export the DXF format for graphics interchange.

Y. Electrical Control: A control circuit that opera

voltage and uses a mechanical means, such as a temp

bimetal or bellows, to perform control functions, s
switch or positioning a potentiometer.

Z. Electronic Control: A control circuit that opera
uses a solid-state components to amplify input sign
control functions, such as operating a relay or pro
signal to position an actuator.

AA. Engineering Control Center (ECC): The centraliz
intelligent control network. The ECC comprises of p
connected devices to form a single workstation.

BB. Ethernet: A trademark for a system for exchangi
computers on a local area network using coaxial, fi
twisted-pair cables.

CC. Firmware: Firmware is software programmed into

chips. Software may not be changed without physical

chip.

DD. Gateway: Communication hardware connecting two
protocols. It translates one protocol into equivale
other protocol. In BACnet applications, a gateway h
side and non-BACnet (usually proprietary) protocols

EE. GIF: Abbreviation of Graphic interchange format

FF. Graphic Program (GP): Program used to produce i
systems, fans, chillers, pumps, and building spaces

be animated and/or color-coded to indicate operatio
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GG. Graphic Sequence of Operation: It is a graphica
sequence of operation, showing all inputs and outpu

HH. I/O Unit: The section of a digital control syst
information is received and transmitted. I/O refers
(Al, digital input (DI), analog output (AO) and dig
Analog signals are continuous and represent tempera
rate etc, whereas digital signals convert electroni
pulses (values), represent motor status, filter sta
equipment etc.

I1.1/P: a method for conveying and routing packets
paths. User Datagram Protocol (UDP) conveys inform
without confirmation of receipt. Transmission Contr
establishes "sessions", which have end-to-end confi
guaranteed sequence of delivery.

JJ.JPEG: A standardized image compression mechanis
Photographic Experts Group, the original name of th
wrote the standard.

KK.Local Area Network (LAN): A communication bus t
operator workstation and digital controllers for pe
communications, sharing resources and exchanging in

LL.Network Repeater: A device that receives data p
and rebroadcasts to another network. No routing inf
the protocol.

MM. MS/TP: Master-slave/token-passing (ISO/IEC 8802
acceptable LAN option for VA health-care facilities
pair wiring for relatively low speed and low cost ¢

NN. Native BACnet Device: A device that uses BACnet
of communication with other BACnet devices without
gateways. A system that uses native BACnet devices
native BACnet system.

0O0. Network Number: A site-specific number assigned
to identify for routing. This network number must b
the BACnet internetwork.

PP. Object: The concept of organizing BACnet inform
components with various associated properties. Exam

input objects and binary output objects.
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QQ. Object Identifier: An object property used to i
including object type and instance. Object Identifi
within a device.

RR. Object Properties: Attributes of an object. Exa
value and high limit properties of an analog input
are defined in ASHRAE 135; some are optional and so
Objects are controlled by reading from and writing
properties.

SS. Operating system (OS): Software, which controls
computer application programs.

TT.PCX: File type for an image file. When photogra
personal computer they can be saved as PCX files an
by a special application program as Photo Shop.

UU. Peripheral: Different components that make the
as one unit. Peripherals include monitor, printer,

VV.Peer-to-Peer: A networking architecture that tr
stations as equal partners- any device can initiate
communication with other devices.

WW.PICS: Protocol Implementation Conformance State
BACnet capabilities of a device. All BACnet device
PICS.

XX.PID: Proportional, integral, and derivative con
modulating equipment to maintain a setpoint.
YY.Repeater: A network component that connects two

segments at the physical layer.
ZZ. Router: a component that joins together two or
different LAN technologies. Examples include joinin
LAN to a BACnet MS/TP LAN.
AAA.Sensors: devices measuring state points or flo
transmitted back to the DDC system.
BBB.Thermostats : devices measuring temperatures,
of standalone or unitary systems and equipment not
system.
1.4 QUALITY ASSURANCE
A. Criteria:
1. Single Source Responsibility of subcontractor: T

obtain hardware and software supplied under this Se
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delegate the responsibility to a single source cont
subcontractor. The controls subcontractor shall be
the complete design, installation, and commissionin
The controls subcontractor shall be in the business
installation and service of such building automatio
similar in size and complexity.

2. Equipment and Materials: Equipment and materials
products of manufacturers regularly engaged in prod
installation of HVAC control systems. Products shal
manufacturer’s latest standard design and have been
proven in actual use.

3. The controls subcontractor shall provide a list
similar projects which have building control system
this Section. These projects must be on-line and fu
that the Department of Veterans Affairs (VA) repres
observe the control systems in full operation.

4. The controls subcontractor shall have in-place f
miles with technical staff, spare parts inventory f
(5) years, and necessary test and diagnostic equipm
the control systems.

5. The controls subcontractor shall have minimum of
experience in design and installation of building a
similar in performance to those specified in this S
evidence of experience by submitting resumes of the
the local branch manager, project engineer, the app
engineering staff, and the electronic technicians w
involved with the supervision, the engineering, and
of the control systems. Training and experience of
shall not be less than three years. Failure to disc
information will be a ground for disqualification o

6. Provide a competent and experienced Project Mana
Controls Contractor. The Project Manager shall be s
necessary by other Contractor employees in order to
professional engineering, technical and management
work. The Project Manager shall attend scheduled Pr
required and shall be empowered to make technical,

related decisions on behalf of the Controls Contrac
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B. Codes and Standards:

1. All work shall conform to the applicable Codes a

2. Electronic equipment shall conform to the requir
Regulation, Part 15, Governing Radio Frequency Elec
Interference, and be so labeled.

1.5 PERFORVANCE
A. The system shall conform to the following:

1. Graphic Display: The system shall display up to
a single screen with a minimum of twenty (20) dynam
graphic. All current data shall be displayed within
of the request.

2. Graphic Refresh: The system shall update all dyn
current data within eight (8) seconds. Data refresh
automatic, without operator intervention.

3. Object Command: The maximum time between the com
object by the operator and the reaction by the devi
two(2) seconds. Analog objects shall start to adjus
seconds.

4. Object Scan: All changes of state and change of
be transmitted over the high-speed network such tha
or displayed at a controller or work-station will b
the prior six (6) seconds.

5. Alarm Response Time: The maximum time from when
alarm to when it is annunciated at the workstation
(10) seconds.

6. Program Execution Frequency: Custom and standard
be capable of running as often as once every (5) se
Contractor shall be responsible for selecting execu
consistent with the mechanical process under contro

7. Multiple Alarm Annunciations: All workstations o
receive alarms within five (5) seconds of each othe

8. Performance: Programmable Controllers shall be a
PID control loops at a selectable frequency from at
one (1) second. The controller shall scan and updat
value and output generated by this calculation at t

frequency.
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9. Reporting Accuracy: Listed below are minimum acc
end-to-end accuracies for all values reported by th

system:

eptable reporting

e specified

Measured Vari abl e

Reported Accuracy

Air pressure (ducts)

+25 Pq [+0.1"w.c.]

10. Control stability and accuracy: Control sequenc
measured variable at setpoint within the following

es shall maintain
tolerances:

09-11

Control |l ed Vari abl e Cont r ol

Accur acy

Range of Medi um

Air Pressure 150 Pa (+0.2 in. w.g.)

0-1.5kPa (0-6 in. w.g.)

11. Extent of direct digital control: control desig
least the points indicated on the points lists on t
1.6 WARRANTY

A. Labor and materials for control systems shall be
as specified under Warranty in FAR clause 52.246-21

B. Control system failures during the warranty peri
repaired, or replaced at no cost or reduction in se
The system includes all computer equipment, transmi
all sensors and control devices.

C. Controls and Instrumentation subcontractor shall
temporary operations and maintenance of the control
construction period until final commissioning, trai
operators and acceptance of the project by VA.

1.7 SUBM TTALS

A. Submit shop drawings in accordance with Section
DRAWINGS, PRODUCT DATA, AND SAMPLES.

B. Manufacturer’s literature and data for all compo
following:

1. A wiring diagram for each type of input device a

including DDC controllers, modems, repeaters, etc.

show how the device is wired and powered, showing t

connections at the digital controllers and each pow
well as the device itself. Show for all field conne
including but not limited to, control relays, motor
electric or electronic actuators, and temperature p

humidity sensors and transmitters.
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2. A diagram of each terminal strip, including digi
terminal strips, terminal strip location, terminati
the associated point names.

3. Control air-supply components, and computations
compressors, receivers and main air-piping, if pneu
are furnished.

4. Catalog cut sheets of all equipment used. This i
limited to software (by manufacturer and by third p
controllers, panels, peripherals, airflow measuring
associated components, and auxiliary control device
sensors, actuators, and control dampers. When manuf
sheets apply to a product series rather than a spec
data specifically applicable to the project shall b
Each submitted piece of literature and drawings sho
reference the specification and/or drawings that it
represent.

5. Sequence of operations for each HVAC system and
control diagrams. Equipment and control labels shal
those shown on the drawings.

6. Color prints of proposed graphics with a list of

7. Furnish a BACnet Protocol Implementation Conform
(PICS) for each BACnet-compliant device.

8. Schematic wiring diagrams for all control, commu
wiring. Provide a schematic drawing of the central
installation. Label all cables and ports with compu
manufacturers’ model numbers and functions. Show al
wiring to the control system.

9. An instrumentation list for each controlled syst
the controlled system shall be listed in table form
shall show element name, type of device, manufactur
and product data sheet number.

10. Riser diagrams of wiring between central contro
control panels.

11.Scaled plan drawings showing routing of LAN and
panels, controllers, routers, gateways, ECC, and la

devices.
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12. Construction details for all installed conduit, cabling, raceway, oo
cabinets, and similar. Construction details of all penetrations and
their protection.

13. Quantities of submitted items may be reviewed b ut are the
responsibility of the contractor administered by th is Section of the
technical specifications.

C. Product Certificates: Compliance with Article, Q UALITY ASSURANCE.
D. Licenses: Provide licenses for all software resi ding on and used by the

Controls Systems and transfer these licenses to the Owner prior to

completion.

E. As Built Control Drawings:

1. Furnish three (3) copies of as-built drawings fo r each control
system. The documents shall be submitted for approv al prior to final
completion.

2. Furnish one (1) stick set of applicable control system prints for
each mechanical system for wall mounting. The docum ents shall be
submitted for approval prior to final completion.

3. Furnish one (1) CD-ROM in CAD DWG and/or .DXF fo rmat for the
drawings noted in subparagraphs above.

F. Operation and Maintenance (O/M) Manuals):

1. Submit in accordance with Article, INSTRUCTIONS, in Specification
Section 01 00 00, GENERAL REQUIREMENTS.

2. Include the following documentation:

a. General description and specifications for all ¢ omponents,
including logging on/off, alarm handling, producing trend
reports, overriding computer control, and changing set points and

other variables.

b. Detailed illustrations of all the control system s specified for
ease of maintenance and repair/replacement procedur es, and
complete calibration procedures.

c. One copy of the final version of all software pr ovided including
operating systems, programming language, operator w orkstation
software, and graphics software.

d. Complete troubleshooting procedures and guidelin es for all
systems.

e. Complete operating instructions for all systems.

230923-12
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f. Recommended preventive maintenance procedures fo
components including a schedule of tasks for inspec
and calibration. Provide a list of recommended spar
to minimize downtime.

g. Training Manuals: Submit the course outline and
to the Owner for approval three (3) weeks prior to
to VA facility personnel. These persons will be res
maintaining and the operation of the control system
programming. The Owner reserves the right to modify
the course outline and training material.

h. Licenses, guaranty, and other pertaining documen
equipment and systems.

G. Submit Performance Report to COR prior to final
1.8 | NSTRUCTI ONS
A. Instructions to VA operations personnel: Perform

Article, INSTRUCTIONS, in Specification Section 01

REQUIREMENTS, and as noted below.

1. First Phase: Formal instructions to the VA faciliti
a total of 16 hours, given in multiple training ses
longer than four hours in length), conducted someti
completed installation and prior to the performance
the control system, at a time mutually agreeable to
and the VA.

2. The O/M Manuals shall contain approved submittals a
Article 1.7, SUBMITTALS. The Controls subcontractor
manual contents with VA facilities personnel during
training.

3. Training shall be given by direct employees of the

subcontractor.

09-11
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1.9 PRQIECT CONDI TI ONS ( ENVI RONMENTAL CONDI TI ONS OF OPERATI ON)

A. All electronic equipment shall operate properly
of plus 10 percent to minus 15 percent of nominal s
B. Sensors and controlling devices shall be designe

environment, which they are sensing or controlling.
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1.10 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. American Society of Heating, Refrigerating, and
Engineers (ASHRAE):
Standard 135-10......... BACNET Building Automation

C. American Society of Mechanical Engineers (ASME):

B16.18-01............... Cast Copper Alloy Solder Jo
Fittings.
B16.22-01............... Wrought Copper and Copper A

Pressure Fittings.

D. American Society of Testing Materials (ASTM):

09-11

s specification to the

in the text by the

Air-Conditioning

and Control Networks

int Pressure

lloy Solder Joint

Solder Metal
Seamless Copper

Seamless Copper

Seamless Copper Tube

for Air-Conditioning and Refrigeration Field

B32-08......ccccvvveeee. Standard Specification for
B88-09................. Standard Specifications for
Water Tube
B88M-09................. Standard Specification for
Water Tube (Metric)
B280-08................. Standard Specification for
Service
D2737-03........uvvueee Standard Specification for

Plastic Tubing

E. Federal Communication Commission (FCC):

Rules and Regulations Title 47 Chapter 1-2001 Part
Devices.

F. Institute of Electrical and Electronic Engineers

802.3-11............... Information Technology-Tele

Polyethylene (PE)

15: Radio Frequency

(IEEE):

communications and

Information Exchange between Systems-Local and
Metropolitan Area Networks- Specific
Requirements-Part 3: Carrier Sense Multiple
Access with Collision Detection (CSMA/CD)
Access method and Physical Layer Specifications

G. National Fire Protection Association (NFPA):

70-11.....ccvvinnnnnn. National Electric Code
90A-09.......vvveenee Standard for Installation o
and Ventilation Systems

H. Underwriter Laboratories Inc (UL):

94-10........cccee. Tests for Flammability of P lastic Materials for
Parts and Devices and Appliances

294-10.................. Access Control System Units

486A/486B-10............ Wire Connectors

555S-11............... Standard for Smoke Dampers

916-10.......cccee. Energy Management Equipment

1076-10.....ccccc....... Proprietary Burglar Alarm U nits and Systems

230923-14
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PART 2 - PRODUCTS
2.1 MATERI ALS

A. Use new products that the manufacturer is curren
that have been installed in a minimum of 25 install
shall be available for at least five years after co
contract.

2.2 CONTROLS SYSTEM ARCHI TECTURE

A. General

1. The Controls Systems shall consist of an expansi
Johnson Controls EMS. Refer to drawings for detail

B. The Specifications for the individual elements a
shall be minimum requirements and shall be augmente
the Contractor to achieve both compliance with all
standards and to meet all requirements of the Contr

C. Network Architecture
1. The Controls communication network shall utilize

communications protocol operating over a standard E
operate at a minimum speed of 100 Mb/sec.

2. The networks shall utilize only copper and optic
communication media as appropriate and shall comply
codes, ordinances and regulations.

3. All necessary telephone lines, ISDN lines and in
Provider services and connections will be provided

2.3 COVMUNI CATI O\

A. Control products, communication media, connector
routers shall comprise a BACnet internetwork. Contr
interface communication shall conform to ANSI/ASHRA
BACnet.

1. The Data link / physical layer protocol (for com
acceptable to the VA throughout its facilities is E
8802-3) and BACnet/IP.

2. The MS/TP data link / physical layer protocol is
the VA in any new BACnet network or sub-network in
lab facilities.

B. Each controller shall have a communication port

operator interface.

230923-15
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C. Internetwork operator interface and value passin g shall be transparent

to internetwork architecture.

1. An operator interface connected to a controller shall allow the
operator to interface with each internetwork contro ller as if
directly connected. Controller information such as data, status,
reports, system software, and custom programs shall be viewable and

editable from each internetwork controller.

2. Inputs, outputs, and control variables used to i ntegrate control
strategies across multiple controllers shall be rea dable by each
controller on the internetwork. Program and test a Il cross-
controller links required to execute specified cont rol system
operation. An authorized operator shall be able to edit cross-
controller links by typing a standard object addres S.

D. System shall be expandable to at least twice the required input and
output objects with additional controllers, associa ted devices, and
wiring. Expansion shall not require operator interf ace hardware

additions or software revisions.

E. ECCs and Controllers with real-time clocks shall use the BACnet Time
Synchronization service. The system shall automatic ally synchronize
system clocks daily from an operator-designated dev ice via the
internetwork. The system shall automatically adjust for daylight

savings and standard time as applicable.
2.4 NETWORK AND DEVI CE NAM NG CONVENTI ON

A. Network Numbers

1. BACnet network numbers shall be based on a "faci lity code, network™
concept. The "facility code" is the VAMC's or VA ca mpus’ assigned
numeric value assigned to a specific facility or bu ilding. The
"network" typically corresponds to a "floor" or oth er logical
configuration within the building. BACnet allows 65 535 network
numbers per BACnet internet work.

2. The network numbers are thus formed as follows: “Net #" = "FFFNN"
where:

a. FFF = Facility code (see below)
b. NN =00-99 This allows up to 100 networks per fa cility or
building

B. Device Instances

230923-16
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1. BACnet allows 4194305 unique device instances pe
work. Using Agency's unique device instances are fo
"Dev #" = "FFFNNDD" where
a. FFF and N are as above and
b. DD = 00-99, this allows up to 100 devices per ne

2. Note Special cases, where the network architectu
device numbering to DD causes excessive subnet work
number can be expanded to DDD and the network numbe
single digit. In NO case shall the network number N
number D exceed 4 digits.

3. Facility code assignments:

4. 000-400 Building/facility number

5. Note that some facilities have a facility code w
suffix to denote wings, related structures, etc. Th
ignored. Network numbers for facility codes above 4
assigned in the range 000-399.

C. Device Names

1. Name the control devices based on facility name,
facility, the system or systems that the device mon
controls, or the area served. The intent of the dev
be easily recognized. Names can be up to 254 charac
without embedded spaces. Provide the shortest descr
unambiguous, name. For example, in building #123 pr
with a “B” followed by the building number, if ther
chilled water pump "CHWP-1", a valid name would be
1.STARTSTOP". If there are two pumps designated "CH
basement mechanical room (Room 0001) and one inap
mechanical room (Room PHO01), the names could be "B1
STARTSTOP" or "B123.RPH01.CHWP.1.STARTSTOP". In the
controllers, for example a VAV box controller, a ha
"B123.R101.VAV". These names should be used for the
"Object_Name" property of the BACnet Device objects
controllers involved so that the BACnet name and th
the same.

2.5 BACNET DEVI CES
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A. All BACnet Devices — controllers, gateways, rout ers, actuators and

sensors shall conform to BACnet Device Profiles and
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Testing Laboratories (BTL) -Listed as conforming to
Profiles. Protocol Implementation Conformance Stat
describing the BACnet capabilities of the Devices s

and available of the Devices through links in the B

1. BACnet Building Controllers, historically referr
conform to the BACnet B-BC Device Profile, and shal
as conforming to the B-BC Device Profile. The Devi
be submitted.

2. BACnet Advanced Application Controllers shall co
B-AAC Device Profile, and shall be BTL-Listed as co
B-AAC Device Profile. The Device’s PICS shall be s

3. BACnet Application Specific Controllers shall co
B-ASC Device Profile, and shall be BTL-Listed as co
B-ASC Device Profile. The Device’'s PICS shall be s

4. BACnet Smart Actuators shall conform to the BACn
Profile, and shall be BTL-Listed as conforming to t
Profile. The Device’s PICS shall be submitted.

5. BACnet Smart Sensors shall conform to the BACnet
Profile, and shall be BTL-Listed as conforming to t
Profile. The Device’s PICS shall be submitted.

6. BACnet routers and gateways shall conform to the
Profile, and shall be BTL-Listed as conforming to t
Profile. The Device’s PICS shall be submitted.

2.6 CONTROLLERS

A. General. Provide an adequate number of BTL-Listed B

controllers and an adequate number of BTL-Listed B-

application controllers to achieve the performance

Part 1 Article on “System Performance.” Each of the

meet the following requirements.

1. The controller shall have sufficient memory to supp
system, database, and programming requirements.

2. The building controller shall share data with the E
networked building controllers. The advanced appli
shall share data with its building controller and t
networked advanced application controllers.

3. The operating system of the controller shall manage

output communication signals to allow distributed ¢
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share real and virtual object information and allow

monitoring and alarms.

4. Controllers that perform scheduling shall have a re

5. The controller shall continually check the statu
and memory circuits. If an abnormal operation is de
controller shall:

a. assume a predetermined failure mode, and

b. generate an alarm natification.

6. The controller shall communicate with other BACn
internetwork using the BACnet Read (Execute and Ini
(Execute and Initiate) Property services.

7. Communication.

a. Each controller shall reside on a BACnet network
8802-3 (Ethernet) Data Link/Physical layer protocol
communications. Each building controller also shall
BACnet routing if connected to a network of custom
and application specific controllers.

b. The controller shall provide a service communica
BACnet Data Link/Physical layer protocol for connec
portable operator’s terminal.

8. Keypad. A local keypad and display shall be prov
controller. The keypad shall be provided for interr
editing data. Provide a system security password sh
to prevent unauthorized use of the keypad and displ

9. Serviceability. Provide diagnostic LEDs for powe
and processor. All wiring connections shall be made
removable, modular terminal strips or to a terminat
connected by a ribbon cable.

10.Memory. The controller shall maintain all BIOS
information in the event of a power loss for at lea
11.The controller shall be able to operate at 90%

voltage rating and shall perform an orderly shutdow

nominal voltage. Controller operation shall be prot

electrical noise of 5 to 120 Hz and from keyed radi

m (3 ft).

C. Direct Digital Controller Software
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1. The software programs specified in this section
commercially available, concurrent, multi-tasking o
and support the use of software application that op
or Microsoft Windows.

2. All points shall be identified by up to 30-chara
16-character point descriptor. The same names shall
ECC.

3. All control functions shall execute within the s
units via DDC algorithms. The VA shall be able to ¢
strategies and sequences of operations defining the
control loop algorithms and choosing the optimum lo

4. All controllers shall be capable of being progra
stored default values for assured fail-safe operati

processes. Default values shall be invoked upon sen
if the primary value is normally provided by the ce
CU, or by loss of bus communication. Individual app
packages shall be structured to assume a fail-safe
loss of input sensors. Loss of an input sensor shal
output of a sensor-failed message at the ECC. Each
have capability for local readouts of all functions
be read remotely.

5. All DDC control loops shall be able to utilize a
control modes:

a. Two position (on-off, slow-fast) control.

b. Proportional control.

c. Proportional plus integral (PI) control.

d. Proportional plus integral plus derivative (PID)
programs shall automatically invoke integral wind u
routines whenever the controlled unit is off, under
control of an automation system or time initiated p

e. Automatic tuning of control loops.

6. System Security: Operator access shall be secure
password and operator’s name. Passwords shall restr
to the level of object, applications, and system fu
to him. A minimum of six (6) levels of security for
shall be provided.

230923 -20
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2.7 SENSORS (Al R, WATER AND STEAM

09-11

A. Sensors’ measurements shall be read back to the DDC system, and shall

be visible by the ECC.

B. Temperature and Humidity Sensors shall be electr onic, vibration and

corrosion resistant for wall, immersion, and/or duc
all remote sensors as required for the systems.
1. Temperature Sensors: thermistor type for termina

Resistance Temperature Device (RTD) with an integra

type for all other sensors.

a. Duct sensors shall be rigid or averaging type as
drawings. Averaging sensor shall be a minimum of 1
sensing element for each sq ft of cooling coil face

b. Immersion sensors shall be provided with a separ
stainless steel, bronze or monel material. Pressure
well is to be consistent with the system pressure i
to be installed.

c. Space sensors shall be equipped with in-space Us
adjustment, override switch, numerical temperature
sensor cover, and communication port. Match room th
Provide a tooled-access cover.

1) Public space sensor: setpoint adjustment shall b
the ECC or through the DDC system'’s diagnostic devi
Do not provide in-space User set-point adjustment.
opaque keyed-entry cover if needed to restrict in-s
set-point adjustment.

2) Psychiatric patient room sensor: sensor shall be
wall, shall not include an override switch, numeric
temperature display on sensor cover, shall not incl
communication port and shall not allow in-space Use
adjustment. Setpoint adjustment shall be only thro
or through the DDC system’s diagnostic device/lapto
a stainless steel cover plate with an insulated bac

security screws.
d. Wire: Twisted, shielded-pair cable.

e. Output Signal: 4-20 ma.

2. Humidity Sensors: Bulk polymer sensing element t
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a. Duct and room sensors shall have a sensing range of 20 to 80 o
percent with accuracy of + 2 to + 5 percent RH, including
hysteresis, linearity, and repeatability.

b. Outdoor humidity sensors shall be furnished with element guard
and mounting plate and have a sensing range of 0 to 100 percent
RH.

c. 4-20 ma continuous output signal.

C. Static Pressure Sensors: Non-directional, temper ature compensated.

1. 4-20 ma output signal.

2. 0 to 5 inches wg for duct static pressure range.

3. 0 to 0.25 inch wg for Building static pressure r ange.

2.8 CONTROL CABLES
A. General:

1. Ground cable shields, drain conductors, and equi pment to eliminate
shock hazard and to minimize ground loops, common-m ode returns,
noise pickup, cross talk, and other impairments. C omply with
Sections 26 05 26.

2. Cable conductors to provide protection against i nduction in
circuits. Crosstalk attenuation within the System s hall be in excess
of -80 dB throughout the frequency ranges specified

3. Minimize the radiation of RF noise generated by the System equipment
so as not to interfere with any audio, video, data, computer main
distribution frame (MDF), telephone customer servic e unit (CSU), and
electronic private branch exchange (EPBX) equipment the System may
service.

4. The as-installed drawings shall identify each ca ble as labeled, used

cable, and bad cable pairs.

5. Label system’s cables on each end. Test and cer tify cables in
writing to the VA before conducting proof-of-perfor mance testing.
Minimum cable test requirements are for impedance ¢ ompliance,
inductance, capacitance, signal level compliance, o pens, shorts,
cross talk, noise, and distortion, and split pairs on all cables in
the frequency ranges used. Make available all cable installation and
test records at demonstration to the VA. All change s (used pair,
failed pair, etc.) shall be posted in these records as the change
occurs.

230923 -22
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6. Power wiring shall not be run in conduit with co mmunications trunk oo
wiring or signal or control wiring operating at 100 volts or less.

B. Analogue control cabling shall be not less than No. 18 AWG solid, with
thermoplastic insulated conductors as specified in Section 26 05 21.

C. Copper digital communication cable between the E CC and the B-BC and B-
AAC controllers shall be 100BASE-TX Ethernet, Categ ory 5e or 6, not
less than minimum 24 American Wire Gauge (AWG) soli d, Shielded Twisted
Pair (STP) or Unshielded Twisted Pair (UTP), with t hermoplastic
insulated conductors, enclosed in a thermoplastic o uter jacket, as
specified in Section 27 15 00.

1. Other types of media commonly used within IEEE S td 802.3 LANs (e.g.,
10Base-T and 10Base-2) shall be used only in cases to interconnect
with existing media.

D. Optical digital communication fiber, if used, sh all be Multimode or
Singlemode fiber, 62.5/125 micron for multimode or 10/125 micron for
singlemode micron with SC or ST connectors as speci fied in TIA-568-C.1.
Terminations, patch panels, and other hardware shal | be compatible with
the specified fiber and shall be as specified in Se ction 27 15 00.
Fiber-optic cable shall be suitable for use with th e 100Base-FX or the
100Base-SX standard (as applicable) as defined in | EEE Std 802.3.

2.9 FI NAL CONTROL ELEMENTS AND OPERATORS

A. Fail Safe Operation: Control valves and dampers shall provide "fail
safe" operation in either the normally open or norm ally closed position
as required for freeze, moisture, and smoke or fire protection.

B. Spring Ranges: Range as required for system sequ encing and to provide
tight shut-off.

C. Power Operated Control Dampers (other than VAV B oxes): Factory
fabricated, balanced type dampers. All modulating d ampers shall be
opposed blade type and gasketed. Blades for two-pos ition, duct-mounted
dampers shall be parallel, airfoil (streamlined) ty pe for minimum noise

generation and pressure drop.

1. Leakage: Except as specified in subparagraph 2 b elow, maximum
leakage in closed position shall not exceed 7 L/S ( 15 CFMs)
differential pressure for outside air and exhaust d ampers and 200
L/S/ square meter (40 CFM/sq. ft.) at 50 mm (2 inch es) differential

pressure for other dampers.
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2. Frame shall be galvanized steel channel with sea
meet leakage criteria.
3. Blades shall be galvanized steel or aluminum, 20
maximum width, with edges sealed as required.
4. Bearing shall be nylon, bronze sleeve or ball ty
5. Hardware shall be zinc-plated steel. Connected r
shall be non-slip. Working parts of joints shall be
nylon or stainless steel.
6. Electric operator shall provide full modulating
and valves. A linkage and pushrod shall be furnishe
the actuator on the damper frame internally in the
externally in the duct or externally on the duct wa
furnished with a direct-coupled design. Metal part
aluminum, mill finish galvanized steel, or zinc pla
stainless steel. Provide actuator heads which allo
conduit attachment. The motors shall have sufficie
to allow for complete closure of valve or damper un
Provide multiple motors as required to achieve suff
torque.
7. Electronic damper operators: Metal parts shall
finish galvanized steel, or zinc plated steel or st
Provide actuator heads which allow for electrical ¢
attachment. The motors shall have sufficient closur
for complete closure of valve or damper under press
multiple motors as required to achieve sufficient c
a. VAV Box actuator shall be mounted on the damper
of the air valve design, and shall provide complete
control of the damper. The motor shall have a closu
35-inch pounds minimum with full torque applied at
attain minimum leakage.

8. See drawings for required control operation.

2.10 Al R FLOW CONTROL

A. Airflow and static pressure shall be controlled

with inputs from airflow control measuring stations
inputs as specified. Controller outputs shall be an
modulating output signals. The controllers shall i

capability to control via simple proportional (P) ¢
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plus integral (PI), proportional plus integral plus

and on-off. The airflow control programs shall be f

programs that are documented in the literature of t

manufacturer.

B. Air Flow Measuring Station -- Pneumatic Type:

1. Airflow measuring stations shall measure airflow by
traverse method. Each unit shall consist of a netwo
total pressure sensors, factory positioned and conn
parallel, to produce an equalized velocity pressure
velocity pressure converted to airflow (cfm) shall
within 2 percent of the full scale throughout the v
from 200 to 1,200 meter per minute (700 to 4,000 fp

2. Airflow measuring stations shall consist of 16-gaug
casing, an aluminum air velocity treatment and air
section with an open face area not less than 97 per
and static pressure sensing manifold made of copper
shall contain noncombustible sensors which shall be
producing toxic gases or fumes in the event of elev
temperatures. All interconnecting tubing shall be i

unit with the exception of one total pressure and o

pressure meter connection.

3. Each air flow measuring station shall be installed
the manufacturer’s minimum installation conditions
amplify the sound level within the duct. The maximu
airflow shall not exceed 0.3 times the velocity hea
stations and 0.6 times the velocity head for the fa

unit shall be suitable for continuous operation up

of 120 °C (250 °F).

4. Differential pressure transducers shall measure and

pressure signals to the direct digital controller.
C. Air Flow Measuring Station -- Electronic Thermal

1. Air Flow Sensor Probe:

a. Each air flow sensor shall contain two individual t
elements. One element shall determine the velocity
stream while the other element shall compensate for
temperature. Each thermal flow sensor and its assoc

circuit and signal conditioning circuit shall be fa

230923-25
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calibrated and be interchangeable to allow replacem
sensor without recalibration of the entire flow sta
sensor in the array shall be located at the center

segment of the duct and the number of sensors shall

09-11
ent of a

tion. The
of equal area

be adequate

to accommodate the expected velocity profile and va riation in
flow and temperature. The airflow station shall be of the
insertion type in which sensor support structures a re inserted

from the outside of the ducts to make up the comple

velocity array.

te electronic

b. Thermal flow sensor shall be constructed of hermeti cally sealed
thermistors or nickel chromium or reference grade p latinum wire,
wound over an epoxy, stainless steel or ceramic man drel and
coated with a material suitable for the conditions to be
encountered. Each dual sensor shall be mounted in a n extruded
aluminum alloy strut.

2. Air Flow Sensor Grid Array:

a. Each sensor grid shall consist of a lattice network of
temperature sensors and linear integral controllers (ICs)
situated inside an aluminum casing suitable for mou nting in a
duct. Each sensor shall be mounted within a strut f acing
downstream of the airflow and located so that it is protected on
the upstream side. All wiring shall be encased (out of the air
stream) to protect against mechanical damage.

b. The casing shall be made of welded aluminum of suff icient
strength to prevent structural bending and bowing. Steel or iron
composite shall not be acceptable in the casing mat erial.

c. Pressure drop through the flow station shall not ex ceed 4 Pascal

(0.015" W.G.) at 1,000 meter per minute (3,000 FPM)

3. Electronics Panel:

a. Electronics Panel shall consist of a surface mounte d enclosure
complete with solid-state microprocessor and softwa re.

b. Electronics Panel shall be A/C powered 24 VAC and s hall have the
capability to transmit signals of 0-5 VDC, 0-10 VCD or 4-20 ma
for use in control of the HVAC Systems. The electro nic panel
shall have the capability to accept user defined sc aling

parameters for all output signals.
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c. Electronics Panel shall have the capability to digi
airflow in CFM. The displays shall be provided as a
part of the electronics panel. The electronic panel
the capability to totalize the output flow in CFM f
systems, as required. A single output signal may be
which will equal the sum of the systems totalized.
shall be provided for temperature and airflow. Prov
mounted air flow or temperature displays where indi
plans.

d. Electronics Panel shall have the following:

1) Minimum of 12-bit A/D conversion.

2) Field adjustable digital primary output offset and

3) Airflow analog output scaling of 100 to 10,000 FPM.

4) Temperature analog output scaling from -45
160°F).
5) Analog output resolution (full scale output) of
e. All readings shall be in S.I. units.
4. Thermal flow sensors and its electronics shall b

manufacturer’s instructions. The probe sensor densi

follows:
Probe Sensor Density
Area (sq.ft.) Qty. Sensors
<=1 2
>1to<4 4
410 <8
8to<12 8
12to <16 12
>=16 16

a. Complete installation shall not exhibit more tha
airflow measurement output for variations in the an
up to 10 percent in any direction from its calibrat
orientation. Repeatability of readings shall be wit

D. Airflow Synchronization:
1. Systems shall consist of an air flow measuring s

supply and return duct, the CU and such relays, as

provide a complete functional system that will main

flow rate difference between supply and return air
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+10%. In systems where there is no suitable locatio
measuring station that will sense total supply or r
provide multiple flow stations with a differential
transmitter for each station. Signals from the mult
shall be added through the CU such that the resulta
true representation of total flow.

2. The total flow signals from supply and return ai
signals to the CU. This CU shall track the return a
in proportion to the supply air flow under all cond

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. General:

1. Examine project plans for control devices and eq
and report any discrepancies, conflicts, or omissio
resolution before proceeding for installation.

2. Install equipment, piping, wiring /conduit paral
angles to building lines.

3. Install all equipment and piping in readily acce
not run tubing and conduit concealed under insulati
ducts.

4. Mount control devices, tubing and conduit locate
apparatus with external insulation on standoff supp
interference with insulation.

5. Provide sufficient slack and flexible connection
vibration of piping and equipment.

6. Run tubing and wire connecting devices on or in
parallel with the sides of the cabinet neatly racke
tracing.

7. Install equipment level and plum.

B. Electrical Wiring Installation:
1. All wiring cabling shall be installed in conduit

and wiring in accordance with Specification Section

n for a flow
eturn flow,
pressure

iple transmitters

nt signal is a
r shall be the input

ir fan capacity
itions.

uipment locations;
ns to COR for

lel to or at right

ssible locations. Do

on or inside

d on ducts and

ort to avoid

s to allow for

control cabinets

d to permit

s. Install conduits
26 05 33,

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. Conduits carrying control

wiring and cabling shall be dedicated to the contro
cabling: these conduits shall not carry power wirin
plastic end sleeves at all conduit terminations to

from burrs.
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2. Install analog signal and communication cables i n conduit and in

accordance with Specification Section 26 05 21. In
communication cables in conduit and in accordance w

Section 27 15 00, Communications Horizontal Cabling

3. Install conduit and wiring between operator work

controllers, electrical panels, indicating devices,
miscellaneous alarm points, thermostats, and relays
drawings or as required under this section.

Install all electrical work required for a fully fu

and not shown on electrical plans or required by el
specifications. Where low voltage (less than 50 vo

required, provide suitable Class B transformers.

5. Install all system components in accordance with

and National Electric Code.

a. Splices: Splices in shielded and coaxial cables
terminations and the use of shielded cable couplers
shall be in accessible locations. Cables shall be h
cable ties.

b. Equipment: Fit all equipment contained in cabine
service loops, each loop being at least 300 mm (12
Equipment for fiber optics system shall be rack mou
applicable, in ventilated, self-supporting, code ga

enclosure. Cables shall be supported for minimum sa

c. Cable Runs: Keep cable runs as short as possible
length for connecting to the terminal board. Do not
coaxial cables in a radius less than ten times the
diameter.

d. Use vinyl tape, sleeves, or grommets to protect
vibration at points where they pass around sharp co

walls, panel cabinets, etc.

6. Conceal cables, except in mechanical rooms and a

conduits and piping are exposed.

7. Permanently label or code each point of all fiel

show the instrument or item served. Color-coded cab

diagrams may be used to accomplish cable identifica

8. Grounding: ground electrical systems per manufac

requirements for proper and safe operation.
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C. Install Sensors and Controls:
1. Pressure Sensors:

a. Install duct static pressure sensor tips facing
downstream of airflow.

b. Install high-pressure side of the differential s
pump discharge and the check valve.

c. Install snubbers and isolation valves on steam p
devices.

2. Actuators:

a. Mount and link damper and valve actuators accord
manufacturer’s written instructions.

b. Check operation of damper/actuator combination t
actuator modulates damper smoothly throughout strok
and closed position.

c. Check operation of valve/actuator combination to
actuator modulates valve smoothly in both open and
position.

D. Installation of network:
1. Ethernet:

a. The network shall employ Ethernet LAN architectu
IEEE 802.3. The Network Interface shall be fully In
Protocol (IP) compliant allowing connection to curr
installed IEEE 802.3, Compliant Ethernet Networks.

b. The network shall directly support connectivity
cabling types. As a minimum provide the following
100 Base TX (Category 5e cabling) for the communica
the ECC and the B-BC and the B-AAC controllers.

E. Installation of digital controllers and programm
1. Provide a separate digital control panel for eac
equipment, such as air handling unit, chiller, pump

Points used for control loop reset such as outdoor

humidity, or space temperature could be located on

control units.
2. Provide sufficient internal memory for the speci
sequences and trend logging. There shall be a minim

of available memory free for future use.
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3. System point names shall be modular in design, p
operator interface without the use of a written poi
4. Provide software programming for the application
systems specified, and adhere to the strategy algor
5. Provide graphics for each piece of equipment and
building. This includes each chiller, cooling tower
unit, fan, terminal unit, boiler, pumping unit etc.
shall show all points dynamically as specified in t
3.2 SYSTEM VALI DATI ON AND DEMONSTRATI ON
A. As part of final system acceptance, a system dem
(see below). Prior to start of this demonstration,
to perform a complete validation of all aspects of
instrumentation system.
B. Validation
1. Prepare and submit for approval a validation tes
test procedures for the performance verification te
shall address all specified functions of the ECC an
sequences of operation. Explain in detail actions
results used to demonstrate compliance with the req
specification. Explain the method for simulating t
conditions of operation used to demonstrate perform
system. Test plan shall include a test check list
Installer’'s agent to check and initial that each te
successfully completed. Deliver test plan document
performance verification tests to the owner’s repre
prior to start of performance verification tests.
copy of operation and maintenance manual with perfo
verification test.
2. After approval of the validation test plan, inst
out all tests and procedures therein. Installer sh
check out, calibrate, and test all connected hardwa
to insure that system performs in accordance with a
specifications and sequences of operation submitted
shall complete and submit Test Check List.
C. Demonstration
1. System operation and calibration to be demonstra

in the presence of the Architect or VA's representa
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samples of equipment as dictated by the Architect o

representative. Should random sampling indicate im

commissioning, the owner reserves the right to subs

complete calibration of the system at no addition c
2. Demonstrate to authorities that all required saf

safety functions are fully functional and complete.

3. Make accessible, personnel to provide necessary
corrections to systems as directed by balancing age
4. The following witnessed demonstrations of field

shall be included:

a. Observe HVAC systems in shut down condition. Che
valves for normal position.

b. Test application software for its ability to com
digital controllers, operator workstation, and uplo
downloading of control programs.

c. Demonstrate the software ability to edit the con
line.

d. Demonstrate reporting of alarm conditions for ea
ensure that these alarms are received at the assign
including operator workstations.

e. Demonstrate ability of software program to funct
intended applications-trend reports, change in stat

f. Demonstrate via graphed trends to show the seque
is executed in correct manner, and that the HVAC sy
properly through the complete sequence of operation
seasonal change, occupied/unoccupied mode, and warm

g. Demonstrate hardware interlocks and safeties fun
the control systems perform the correct sequence of
after power loss and resumption of power loss.

h. Prepare and deliver to the VA graphed trends of
to demonstrate that each control loop is stable and
points are maintained.

i. Demonstrate that each control loop responds to s
adjustment and stabilizes within one (1) minute. Co
trend data shall be instantaneous and the time betw
points shall not be greater than one (1) minute.

5. Witnessed demonstration of ECC functions shall ¢
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a. Running each specified report.

b. Display and demonstrate each data entry to show
customizing capability. Demonstrate parameter chan

c. Step through penetration tree, display all graph
dynamic update, and direct access to graphics.

d. Execute digital and analog commands in graphic m

e. Demonstrate DDC loop precision and stability via
inputs and outputs (6 loops minimum).

f. Demonstrate EMS performance via trend logs and ¢

g. Demonstrate scan, update, and alarm responsivene

h. Demonstrate spreadsheet/curve plot software, and
with database.

i. Demonstrate on-line user guide, and help functio
facility.

j- Demonstrate digital system configuration graphic
interactive upline and downline load, and demonstra
diagnostics.

k. Demonstrate multitasking by showing dynamic curv
graphic construction operating simultaneously via s

I. Demonstrate class programming with point options

duration, beep rate, alarm archiving, and color ban
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SECTI ON 23 31 00

HVAC DUCTS AND CASI NGS

PART 1 - CENERAL
1.1 DESCRI PTI ON
A. Ductwork and accessories for HVAC including the

1. Supply air and return/exhaust systems.

2. Casing with HEPA filters assembly for the existi
10)E.

3. Provide the removal and relocation of the existi
assembly; including providing new MERYV 14 filters i
10)E unit located on the roof.

4. Provide new MERYV 8 filters to existing pre-filte
existing (RTU-10)E unit, located on the roof.

5. Provide air flow testing report for the existing
(RTU-8)E & (RTU-10)E, prior to work beginning.

6. Provide new exhaust air duct from Room 2B157 Fro
7)E main exhaust duct.

B. Definitions:

1. SMACNA Standards as used in this specification m
Construction Standards, Metal and Flexible.

2. Seal or Sealing: Use of liquid or mastic sealant
compatible tape overlay, or gasketing of flanged jo
leakage at duct joints, seams and connections to an
minimum.

3. Duct Pressure Classification: SMACNA HVAC Duct C
Standards, Metal and Flexible.

4. Exposed Duct: Exposed to weather.

1.2 RELATED WORK

03-01-13

following:

ng rooftop unit (RTU-

ng MERV 14 filtration
n existing (RTU-

r assembly in

rooftop units

zen Section to (EF-

eans the HVAC Duct
, with or without
ints, to keep air

acceptable

onstruction

A. Fire Stopping Material: Section 07 84 00, FIREST OPPING.

B. General Mechanical Requirements: Section 23 05 1 1, COMMON WORK RESULTS
FOR HVAC.

C. Noise Level Requirements: Section 23 05 41, NOIS
FOR HVAC PIPING and EQUIPMENT.

D. Return Air and Exhaust Air Fans: Section 23 34 0

E. Air Filters and Filters' Efficiencies: Section 2
CLEANING DEVICES.

F. Duct Mounted Instrumentation: Section 23 09 23,

SYSTEM FOR HVAC.

E AND VIBRATION CONTROL

0, HVAC FANS.
34000, HVAC AIR

DIRECT-DIGITAL CONTROL

233100-1
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G. Testing and Balancing of Air Flows: Section 23 0

ADJUSTING, and BALANCING FOR HVAC.
1.3 QUALI TY ASSURANCE

A. Refer to article, QUALITY ASSURANCE, in Section
RESULTS FOR HVAC.

B. Fire Safety Code: Comply with NFPA 90A.

C. Duct System Construction and Installation: Refer
are the minimum acceptable quality.

D. Duct Sealing, Air Leakage Criteria, and Air Leak
be sealed as per duct sealing requirements of SMACN
Leakage Test Manual for duct pressure classes shown

E. Duct accessories exposed to the air stream, such
(except smoke dampers) and access openings, shall b
material as the duct or provide at least the same |
resistance.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
and SAMPLES.

B. Manufacturer's Literature and Data:
1. Rectangular ducts:

a. Schedules of duct systems, materials and selecte
construction alternatives for joints, sealing, gage
reinforcement.

b. Duct liner.

c. Sealants and gaskets.

d. Access doors.

2. Round and flat oval duct construction details:
a. Manufacturer's details for duct fittings.
b. Duct liner.
c. Sealants and gaskets.
d. Access sections.
e. Installation instructions.
. Volume dampers, back draft dampers.
. Upper hanger attachments.
. Fire dampers, fire doors, with installation inst

o 01 b~ W

. Flexible ducts and clamps, with manufacturer's i
instructions.

~

. Flexible connections.
8. Instrument test fittings.
9. Details and design analysis of alternate or opti

233100-2
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03-01-13
10. COMMON WORK RESULTS FOR HVAC and STEAM GENERATODN.
C. Coordination Drawings: Refer to article, SUBMITT ALS, in Section 23 05 11
— Common Work Results for HVAC.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American Society of Civil Engineers (ASCE):
ASCE7-05................ Minimum Design Loads for Bu ildings and Other
Structures
C. American Society for Testing and Materials (ASTM ):
A167-99(2009)........... Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip
A653-09................. Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-Iron Alloy
coated (Galvannealed) by the Hot-Dip process
A1011-09a............... Standard Specification for Steel, Sheet and
Strip, Hot rolled, Carbon, structural, High-
Strength Low-Alloy, High Strength Low-Alloy with
Improved Formability, and Ultra-High Strength
B209-07................ Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate
C1071-05e1l.............. Standard Specification for Fibrous Glass Duct
Lining Insulation (Thermal and Sound Absorbing
Material)
E84-09a................. Standard Test Method for Su rface Burning
Characteristics of Building Materials
D. National Fire Protection Association (NFPA):
90A-09.......coviune Standard for the Installati on of Air
Conditioning and Ventilating Systems
96-08.....cccvvvveenne Standard for Ventilation Co ntrol and Fire
Protection of Commercial Cooking Operations
E. Sheet Metal and Air Conditioning Contractors Nat ional Association
(SMACNA):
2nd Edition — 2005......HVAC Duct Construction Stan dards, Metal and
Flexible
1st Edition - 1985......HVAC Air Duct Leakage Test Manual
6th Edition — 2003......Fibrous Glass Duct Construc tion Standards
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F. Underwriters Laboratories, Inc. (UL):

181-08.......cceveuee... Factory-Made Air Ducts and
555-06 ......ccvnveee Standard for Fire Dampers
555S-06 ................ Standard for Smoke Dampers

PART 2 - PRODUCTS

2.1 DUCT MATERI ALS AND SEALANTS
A. General: Except for systems specified otherwise,
casings, and accessories of galvanized sheet steel,

G90; or, aluminum sheet, ASTM B209, alloy 1100, 300

B. Specified Corrosion Resistant Systems: Stainless

Class 302 or 304, Condition A (annealed) Finish No.

and Finish No. 2B for concealed duct or ducts locat

rooms.
C. Joint Sealing: Refer to SMACNA HVAC Duct Constru
paragraph S1.9.

1. Sealant: Elastomeric compound, gun or brush grad
spread and 50 smoke developed (dry state) compounde
sealing ductwork as recommended by the manufacturer
provide liquid sealant, with or without compatible
clearance slip joints and heavy, permanently elasti
where clearances are larger. Oil base caulking and
are not acceptable because they do not retain elast

2. Tape: Use only tape specifically designated by t
manufacturer and apply only over wet sealant. Press
shall not be used on bare metal or on dry sealant.

3. Gaskets in Flanged Joints: Soft neoprene.

D. Approved factory made joints may be used.
2.2 DUCT CONSTRUCTI ON AND | NSTALLATI ON
A. Regardless of the pressure classifications outli
Standards, fabricate and seal the ductwork in accor
following pressure classifications:
B. Duct Pressure Classification:

0 to 50 mm (2 inch)

>50 mm to 75 mm (2 inch to 3 inch)

> 75 mm to 100 mm (3 inch to 4 inch)

Show pressure classifications on the floor plans.

C. Seal Class: All ductwork shall receive Class A S
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D. Duct for Negative Pressure Up to 750 Pa (3 inch W.G.): Provide for
exhaust duct between HEPA filters and exhaust fan i nlet including
systems for Autopsy Suite exhaust.
1. Round Duct: Galvanized steel, spiral lock seam ¢ onstruction with
standard slip joints.
2. Rectangular Duct: Galvanized steel, minimum 1.0 mm (20 gage),
by 3.2 mm (1-1/4

by 1/8 inch) minimum at not more than 2.4 m (8 feet ) spacing.

Pittsburgh lock seam, companion angle joints 32 mm
Approved pre-manufactured joints are acceptable in lieu of companion
angles.
E. Round and Flat Oval Ducts: Furnish duct and fitt
manufacturer to insure good fit of slip joints. Whe

ings made by the same
n submitted and

approved in advance, round and flat oval duct, with

the basis of equal pressure drop, may be furnished

rectangular duct design shown on the drawings.

1. Elbows: Diameters 80 through 200 mm (3 through 8
sections die stamped, all others shall be gored con
18 degree angle, with all seams continuously welded
Coat galvanized areas of fittings damaged by weldin
resistant aluminum paint or galvanized repair compo

2. Provide bell mouth, conical tees or taps, latera

other low loss fittings as shown in SMACNA HVAC Duc

Standards.
3. Ribbed Duct Option: Lighter gage round/oval duct
furnished provided certified tests indicating that

performance is equivalent to SMACNA standard gage d

submitted.
a. Ducts: Manufacturer's published standard gage, G

lock seam construction with an intermediate standin

b. Fittings: May be manufacturer's standard as show

catalogs, fabricated by spot welding and bonding wi
base cement or machine formed seam in lieu of conti

seams.
4. Provide flat side reinforcement of oval ducts as

manufacturer and SMACNA HVAC Duct Construction Stan

Because of high pressure loss, do not use internal
reinforcement unless approved by the COR.

F. Casings and Plenums: Construct in accordance wit

Construction Standards Section 6, including curbs,
penetrations, eliminators and drain pans. Access do
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metal, insulated, with latches and door pulls, 500 mm (20 inches) wide
by 1200 - 1350 mm (48 - 54 inches) high. Provide vi

where shown. Provide drain for outside air louver p

ew port in the doors

lenum. Outside air

plenum shall have exterior insulation. Drain piping shall be routed to
the nearest floor drain.

G. Volume Dampers: Single blade or opposed blade, m
detailed in SMACNA Standards. Refer to SMACNA Detai
Single Blade and Figure 2.13 for Multi-blade Volume

. Duct Hangers and Supports: Refer to SMACNA Stand
use of trapeze hangers for round duct.

2.3 DUCT LINER (WHERE | NDI CATED ON DRAW NGS)

A. Duct sizes shown on drawings for lined duct are

ulti-louver type as
| Figure 2-12 for
Dampers.

I

ards Section IV. Avoid

clear opening inside
lining.

o

. Duct liner is only permitted to be used for retu rn, relief and general

exhaust ducts. Duct liner is not permitted for ou tside air ducts,

supply air ducts or any other positive pressure duc twork (provide
exterior insulation only).

. Rectangular Duct or Casing Liner: ASTM C1071, Ty

Il (board), 25 mm (one inch) minimum thickness, app

@]

pe | (flexible), or Type

lied with mechanical
fasteners and 100 percent coverage of adhesive in ¢ onformance with
SMACNA, Duct Liner Application Standard.

D. Round and Oval Duct Liner: Factory fabricated do uble-walled with two

thick sound insulation and inner perforated galvani
Construction shall comply with flame and smoke rati
90A. Metal liner shall be 1.0 to 0.60 mm (20 to 24
perforations not exceeding 2.4 mm (3/32 inch) diame
22 percent free area. Metal liner for fittings need
Assemblies shall be complete with continuous sheet
thickness, between the perforated liner and the ins
erosion of the insulation. Provide liner couplings/
liner. At the end of insulated sections, provide in

to reduce outer shell to liner size. Provide liner
leaving airway unobstructed.

2.4 DUCT ACCESS DOCRS, PANELS AND SECTI ONS

A.

Provide access doors, sized and located for main
in the following locations:
1. Each duct mounted coil and humidifier.
2. Each fire damper (for link service), smoke dampe
control damper.
3. Each duct mounted smoke detector.
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4. For cleaning operating room supply air duct and
duct, locate access doors at 6 m (20 feet) interval
change in duct direction.

B. Openings shall be as large as feasible in small

(12 inch by 12 inch) minimum where possible. Access

insulated ducts shall be double-wall, insulated. Tr

shatterproof covers are preferred for uninsulated d

1. For rectangular ducts: Refer to SMACNA HVAC Duct
Standards (Figure 2-12).

2. For round and flat oval duct: Refer to SMACNA HV
Standards (Figure 2-11).

2.5 FI RE DAMPERS
A. Galvanized steel, interlocking blade type, UL li

hour rating, 70 degrees C (160 degrees F) fusible |

opening with no part of the blade stack or damper f

stream.

B. Fire dampers in wet air exhaust shall be of stai
construction, all others may be galvanized steel.
C. Minimum requirements for fire dampers:

1. The damper frame may be of design and length as
mounting sleeve, thus eliminating the need for a se
allowed by UL 555. Otherwise provide sleeves and mo
minimum 1.9 mm (14 gage), required to provide insta
to the damper manufacturer's UL test installation.

2. Submit manufacturer's installation instructions
rating test.

2.6 FI RE DOORS

Galvanized steel, interlocking blade type, UL list

degrees C (160 degrees F) fusible link, 3 hour rati

openings in Class A fire walls with rating up to 4

free opening with no part of the blade stack or dam

stream.

2.7 FLEXI BLE Al R DUCT
A. General: Factory fabricated, complying with NFPA
passing through floors of buildings. Flexible ducts

any fire or smoke barrier which is required to have

rating of one hour or more. Flexible duct length sh

(5 feet). Provide insulated acoustical air duct con

duct systems and elsewhere as shown.
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B. Flexible ducts shall be listed by Underwriters L
complying with UL 181. Ducts larger than 200 mm (8
shall be Class 1. Ducts 200 mm (8 inches) in diamet
Class 1 or Class 2.

C. Insulated Flexible Air Duct: Factory made includ
insulation with maximum C factor of 0.25 at 24 degr
mean temperature, encased with a low permeability m
jacket, having a puncture resistance of not less th
Acoustic insertion loss shall not be less than 3 dB
straight duct, at 500 Hz, based on 150 mm (6 inch)
(2500 fpm).

D. Application Criteria:

1. Temperature range: -18 to 93 degrees C (0 to 200

2. Maximum working velocity: 1200 m/min (4000 feet

3. Minimum working pressure, inches of water gage:
positive, 500 Pa (2 inches) negative.

E. Duct Clamps: 100 percent nylon strap, 80 kg (175
tensile strength manufactured for this purpose or s
with cadmium plated worm gear tightening device. Ap
sealant and as approved for UL 181, Class 1 install

2.9 FLEXI BLE DUCT CONNECTI ONS

Where duct connections are made to fans, air termi
handling units, install a non-combustible flexible

(29 ounce) neoprene coated fiberglass fabric approx
inches) wide. For connections exposed to sun and we
coating in lieu of neoprene. Burning characteristic
NFPA 90A. Securely fasten flexible connections to r
stainless steel or zinc-coated iron draw bands with
For rectangular connections, crimp fabric to sheet
sheet metal to ducts by screws 50 mm (2 inches) on
not be stressed other than by air pressure. Allow a
inch) slack to insure that no vibration is transmit

2.10 FI RESTOPPI NG MATERI AL
Refer to Section 07 84 00, FIRESTOPPING.

2.11 DUCT MOUNTED TEMPERATURE SENSCR (Al R)

Refer to Section 23 09 23, DIRECT-DIGITAL CONTROL
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2.12 | NSTRUMENT TEST FI TTI NGS

A. Manufactured type with a minimum 50 mm (two inch
duct, and a minimum 25 mm (one inch) length for duc
hole shall have a flat gasket for rectangular ducts
for round ducts at the base, and a screw cap to pre

B. Provide instrument test holes at each duct or ca
sensor or transmitter, and at entering and leaving
coil, cooling coil, and heat recovery unit.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Comply with provisions of Section 23 05 11, COMM

HVAC, particularly regarding coordination with othe

existing buildings.

B. Fabricate and install ductwork and accessories i
referenced SMACNA Standards:

1. Drawings show the general layout of ductwork and
not show all required fittings and offsets that may
connect ducts to equipment, boxes, diffusers, grill
coordinate with other trades. Fabricate ductwork ba
measurements. Provide all necessary fittings and of
additional cost to the government. Coordinate with
space available and relative location of HVAC equip
accessories on ceiling grid. Duct sizes on the draw
dimensions which shall be altered by Contractor to
with the same air handling characteristics where ne
interferences and clearance difficulties.

2. Provide duct transitions, offsets and connection
and other equipment in accordance with SMACNA Stand
Provide streamliner, when an obstruction cannot be
be taken in by a duct. Repair galvanized areas with
repair compound.

3. Provide bolted construction and tie-rod reinforc
with SMACNA Standards.

4. Construct casings, eliminators, and pipe penetra
with SMACNA Standards, Chapter 6. Design casing acc
against air pressure so that pressure helps to main

C. Install duct hangers and supports in accordance

Chapter 4.
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D. Install fire dampers, smoke dampers and combinat

in accordance with the manufacturer's instructions

installation used for the rating test. Install fire

dampers and combination fire/smoke dampers at locat

where ducts penetrate fire rated and/or smoke rated

where required by the COR. Install with required p

angles, sleeves, breakaway duct connections, corros

springs, bearings, bushings and hinges per UL and N

re-setting of fire dampers and operation of smoke d

E. Seal openings around duct penetrations of floors

partitions with fire stop material as required by N

F. Flexible duct installation: Refer to SMACNA Stan

shall be continuous, single pieces not over 1.5 m (

90A), as straight and short as feasible, adequately

Centerline radius of bends shall be not less than t

Make connections with clamps as recommended by SMAC

with one clamp on the core duct and one on the insu

Flexible ducts shall not penetrate floors, or any ¢

designated as a fire or smoke barrier, including co

fire rated one hour or two hour. Support ducts SMAC

G. Where diffusers, registers and grilles cannot be
seeing inside the duct, paint the inside of the duc
paint to reduce visibility.

H. Control Damper Installation:

1. Provide necessary blank-off plates required to i
are smaller than duct size. Provide necessary trans
install dampers larger than duct size.

2. Assemble multiple sections dampers with required
linkage and extend required number of shafts throug
external mounting of damper motors.

3. Provide necessary sheet metal baffle plates to e
stratification and provide air volumes specified. L
experimentation, and affix and seal permanently in
stratification problem has been eliminated.

4. Install all damper control/adjustment devices on
complete coverage of insulation.

I. Air Flow Measuring Devices (AFMD): Install units

run distances, upstream and downstream as recommend

manufacturer.
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J. Low Pressure Duct Liner: Install in accordance w ith SMACNA, Duct Liner
Application Standard.

K. Protection and Cleaning: Adequately protect equi pment and materials
against physical damage. Place equipment in first ¢ lass operating
condition, or return to source of supply for repair or replacement, as
determined by COR. Protect equipment and ducts duri ng construction
against entry of foreign matter to the inside and c lean both inside and
outside before operation and painting. When new duc ts are connected to
existing ductwork, clean both new and existing duct work by mopping and
vacuum cleaning inside and outside before operation

3.2 DUCT LEAKAGE TESTS AND REPAIR

A. Ductwork leakage testing shall be performed by t he Testing and Balancing
Contractor directly contracted by the General Contr actor and independent
of the Sheet Metal Contractor.

B. Based upon satisfactory initial duct leakage tes t results, the scope of
the testing may be reduced by the COR on ductwork ¢ onstructed to the 500
Pa (2" WG) duct pressure classification. In no cas e shall the leakage
testing of ductwork constructed above the 500 Pa (2 " WG) duct pressure
classification or ductwork located in shafts or oth er inaccessible areas
be eliminated.

C. Test procedure, apparatus and report shall confo rm to SMACNA Leakage
Test manual. The maximum leakage rate allowed is 4 percent of the design
air flow rate.

D. Ductwork extending from rooftop unit shall be le ak tested first before
enclosed in a shaft or covered in other inaccessibl e areas.

E. All tests shall be performed in the presence of the COR and the Test and
Balance agency. The Test and Balance agency shall m easure and record
duct leakage and report to the COR and identify lea kage source with
excessive leakage.

F. If any portion of the duct system tested fails t 0 meet the permissible
leakage level, the Contractor shall rectify sealing of ductwork to bring
it into compliance and shall retest it until accept able leakage is
demonstrated to the COR.

G. All tests and necessary repairs shall be complet ed prior to insulation
or concealment of ductwork.

H. Make sure all openings used for testing flow and temperatures by TAB
Contractor are sealed properly.

3.3 TESTI NG ADJUSTI NG AND BALANCI NG ( TAB)
Refer to Section 23 05 93, TESTING, ADJUSTING, and BALANCING FOR HVAC.

233100-11



CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202
03-01-13

3.4 OPERATI NG AND PERFORVANCE TESTS

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
---END---
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11-09
SECTI ON 23 34 00
HVAC FANS
PART 1 - CENERAL
1.1 DESCRI PTI ON
A. Fans for GENERAL EXHAUST.
B. Fan Array Assembly to replace existing supply fa n for existing rooftop
unit (RTU-10)E.
B. Product Definitions: AMCA Publication 99, Standa rd 1-66.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES.
C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
D. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM
GENERATION EQUIPMENT.
E. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING AND
EQUIPMENT.
F. Section 23 05 93, TESTING, ADJUSTING, AND BALANC ING FOR HVAC.
G. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.
1.3 QUALITY ASSURANCE
A. Refer to paragraph, QUALITY ASSURANCE, in Sectio n 23 0511, COMMON WORK
RESULTS FOR HVAC.
B. Fans and power ventilators shall be listed in th e current edition of
AMCA 26l, and shall bear the AMCA performance seal.
C. Operating Limits for Centrifugal Fans: AMCA 99 ( Class I, II, and I11).
D. Fans and power ventilators shall comply with the following standards:

I. Testing and Rating: AMCA 2I0.
2. Sound Rating: AMCA 300.

E. Vibration Tolerance for Fans and Power Ventilato rs: Section 23 05 41,
NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQU IPMENT.

F. Performance Criteria:

I. The fan schedule shall show the design air volum e and static
pressure. Select the fan motor HP by increasing th e fan BHP by 10
percent to account for the drive losses and field ¢ onditions.

2. Select the fan operating point as follows:
a. Forward Curve and Axial Flow Fans: Right hand side of peak
pressure point
b. Air Foil, Backward Inclined, or Tubular: At or near the peak
static efficiency

233400-1
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G. Safety Criteria: Provide manufacturer's standard screen on fan inlet and H09

discharge where exposed to operating and maintenanc e personnel.
1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
and SAMPLES.

B. Manufacturers Literature and Data:

l. 2. Centrifugal fans, motors, drives, accessories and coatings.
a. In-line Centrifugal fans.
b. Fanwall Centrifugal Fans Assembly.

C. Certified Sound power levels for each fan.

D. Motor ratings types, electrical characteristics and accessories.

E. Maintenance and Operating manuals in accordance with Section 01 00 00,
GENERAL REQUIREMENTS.

F. Certified fan performance curves for each fan sh owing cubic feet per
minute (CFM) versus static pressure, efficiency, an d horsepower for
design point of operation.

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. Air Movement and Control Association Internation al, Inc. (AMCA):
99-86.....cccvveieenne Standards Handbook
210-06.......cccvvvvens Laboratory Methods of Testi ng Fans for

Aerodynamic Performance Rating
261-09.....c.cceveenn. Directory of Products Licen sed to bear the AMCA
Certified Ratings Seal - Published Annually
300-08.................. Reverberant Room Method for Sound Testing of
Fans

C. American Society for Testing and Materials (ASTM ):

B117-07a................ Standard Practice for Opera ting Salt Spray (Fog)
Apparatus

D1735-08................ Standard Practice for Testi ng Water Resistance
of Coatings Using Water Fog Apparatus

D3359-08................ Standard Test Methods for M easuring Adhesion by
Tape Test

G152-06..........cvueeee Standard Practice for Opera ting Open Flame

Carbon Arc Light Apparatus for Exposure of Non-
Metallic Materials
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ting Enclosed Carbon

Arc Light Apparatus for Exposure of Non-Metallic

G153-04........cccee.. Standard Practice for Opera
Materials
D. National Fire Protection Association (NFPA):
NFPA 96-08.............. Standard for Ventilation Co

ntrol and Fire

Protection of Commercial Cooking Operations

E. National Sanitation Foundation (NSF):
37-07 e Air Curtains for Entrance W
Service Establishments
F. Underwriters Laboratories, Inc. (UL):
181-2005................ Factory Made Air Ducts and
1.6 EXTRA MATERI ALS
A. Provide one additional set of belts for all belt
PART 2 - PRODUCTS
2.1 CENTRI FUGAL FANS
A. Standards and Performance Criteria: Refer to Par
ASSURANCE. Record factory vibration test results on
to the Contractor.

B. Fan arrangement, unless noted or approved otherw

l. DWDI fans: Arrangement

C. Construction: Wheel diameters and outlet areas s

with AMCA standards.

I. Housing: Low carbon steel, arc welded throughout
supported by structural channel or angle iron to pr
pulsation, flanged outlet, inlet fully streamlined.
clips, and casing drain. Provide manufacturer's sta
Provide 12.5 mm (1/2 inches) wire mesh screens for
duct connections.

2. Wheel: Steel plate with die formed blades welded
factory balanced statically and dynamically.

3. Shaft: Designed to operate at no more than 70 pe
critical speed at the top of the speed range of the

4. Bearings: Heavy duty ball or roller type sized t
of not less than 50,000 hours, and an average fatig
hours. Extend filled lubrication tubes for interior
ducted units to outside of housing.

5. Belts: Oil resistant, hon-sparking and non-stati

6. Belt Drives: Factory installed with final alignm
made after installation.
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7. Motors and Fan Wheel Pulleys: Adjustable pitch f or use with motors H09
through 15HP, fixed pitch for use with motors large r than 15HP.
Select pulleys so that pitch adjustment is at the m iddle of the
adjustment range at fan design conditions.
8. Motor, adjustable motor base, drive and guard: F urnish from factory
with fan. Refer to Section 23 05 11, COMMON WORK R ESULTS FOR HVAC
for specifications. Provide protective sheet metal enclosure for fans
located outdoors.
9. Furnish variable speed fan motor controllers whe re shown on the
drawings. Refer to Section, MOTOR STARTERS. Refer to Section 23 05
11, COMMON WORK RESULTS FOR HVAC for controller/mot or combination
requirements.
D. In-line Centrifugal Fans: In addition to the req uirements of paragraphs
A and 2.2.C3 thru 2.2.C9, provide minimum 18 Gauge galvanized steel
housing with inlet and outlet flanges, backward inc lined aluminum
centrifugal fan wheel, bolted access door and suppo rts as required.
Motors shall be factory pre-wired to an external ju nction box. Provide
factory wired disconnect switch.
E. Fanwall Centrifugal Fans:
1. The fan array, as shall consist of multiple, dir ect driven,
arrangement with plenum fans with fan wheels that a re rated and
certified with tests and procedures in accordance w ith  AMCA
publication 211 and comply with the requirements of the AMCA Certified
Ratings Program and constructed per the AMCA requir ements for the duty
specified, (Class I, Il, or Illl). All fans shall b e selected to
deliver the specified airflow quantity at the speci fied operating
Total Static Pressure and specified fan/motor speed . The fan array
shall be selected to operate at a system Total Stat ic Pressure that
does not exceed 90% of the specified fan's peak sta tic pressure
producing capability at the specified fan/motor spe ed. Each fan/motor
“cube” shall include an 11 gauge, A60 Galvanized st eel intake wall, 14
gauge spun steel inlet funnel, and an 11 gauge G90 Galvanized steel
motor support plate and structure. The fan intake w all, inlet funnel,
and motor support structure shall be powder coated for superior
corrosion resistance. All motors shall be standard pedestal mounted
type, ODP, T-frame motors selected at the specified operating voltage,
RPM, and efficiency as specified or as scheduled el sewhere. All motors
shall include isolated bearings or shaft grounding. Each fan/motor
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cartridge shall be dynamically balanced to meet AMC
category BV-5, to meet or exceed Grade 1.0.

2. The fan array shall consist of multiple fan and
in the air way tunnel cross section to provide a un
and velocity profile across the entire air way tunn

A standard 204-96,

motor "cubes”, spaced
iform air flow
el cross section

and components contained therein. Each fan cube sh all be

individually wired to a control panel as specified

sizing shall be determined, and installed, in accor

applicable NEC standards.

3. The Fanwall array shall produce a uniform air flow
velocity profile within the airway tunnel of the ai

4, Each fan/motor “cube” will be provided with an indi
damper with extruded aluminum frame. Frame shall ha
braces on all corners. Blades shall be minimum .070
6063T5 extruded aluminum. Bearings shall be corrosi
life synthetic. Linkage shall be 2" tie bar with st
pins. Backdraft damper to be suited for heavy duty
less than 12 cfm per square foot at 0.5” w.g.

5. Each fan assembly shall be supplied with a complete
system which indicates airflow in Cubic Feet per Mi
measuring system shall consist of a flow measuring
pressure taps with one high static pressure tap and
pressure tap located at the throat of the inlet con
measuring station shall not obstruct the inlet of t
no effect on fan performance (flow or static) or so
surface mounted indicator, located on the unit exte
(digital) (analog) CFM readout, and/or a (4-20 ma)
control signal for use in the BAS as specified else

6. Provide a complete electrical and control system re
the fan array system including all equipment, mater
enclosure, electrical components and electrical lab

7. Motor Circuit Protection: All motors in the fan arr
be provided with individual Motor Protection for th
protection.  All motor circuit protectors shall be

enclosure. All motor circuit protectors shall be mo

233400-5
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a remote motor circuit protector panel that is sepa rate from the main

enclosure. located and

mounted at a minimal distance from motors in the fa

8. Provide three phase power distribution wiring and ¢
as required. All three phase power components shal
listed for Short Circuit Current Rating. Provide ¢

components required for complete operation of fan a

9. Shaft grounding: provide a shaft grounding system f

motor to prevent electrical damage to motor bearing
life by safely channeling harmful shaft currents to

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Install fan, motor and drive in accordance with
instructions.
B. Align fan and motor sheaves to allow belts to ru
C. Bolt equipment to curbs with galvanized lag bolt
D. Install vibration control devices as shown on dr

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR H

EQUIPMENT.
E. Install fan array system level and plumb. Instal
unit (RTU-10)E, and provide all required clearances
material.
3. 2 PRE- OPERATI ON MAI NTENANCE
A. Lubricate bearings, pulleys, belts and other mov
manufacturer recommended lubricants.
B. Rotate impeller by hand and check for shifting d
all bolts, collars, and other parts for tightness.
C. Clean fan interiors to remove foreign material a
dust.
3.3 START-UP AND | NSTRUCTI ONS
A. Verify operation of motor, drive system and fan
drawings and specifications.
B. Check vibration and correct as necessary for air
C. After air balancing is complete and permanent sh
perform necessary field mechanical balancing to mee
in Section 23 05 41, NOISE AND VIBRATION CONTROL FO
EQUIPMENT.
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3. 4 DEMONSTRATI ON

A. Train Owner's maintenance personnel to install, adjust, operate and
maintain fans.

---END---
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SECTION 23 40 00
HVAC AIR CLEANING DEVICES
PART 1 - GENERAL
1.1 DESCRIPTION
A. Air filters for heating, ventilating and air con ditioning.
B. Definitions: Refer to ASHRAE Standard 52.2 for definitions of face

velocity, net effective filtering area, media veloc ity, initial

resistance (pressure drop), MERV (Minimum Efficienc y Reporting Value),

PSE (Particle Size Efficiency), particle size rang es for each MERV

number, dust holding capacity and explanation of el ectrostatic media

based filtration products versus mechanical filtrat ion products. Refer
to ASHRAE Standard 52.2 Appendix J for definition o f MERV-A.
1.2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical
requirements and items, which are common to more th an one section of
Division 23.
B. Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS : Requirements for
commissioning, systems readiness checklists, and tr aining.
1.3 QUALITY ASSURANCE
A. Air Filter Performance Report for Extended Surfa ce Filters:

1. Submit a test report for each Grade of filter be ing offered. The
report shall not be more than three (3) years old a nd prepared by
using test equipment, method and duct section as sp ecified by ASHRAE
Standard 52.2 for type filter under test and accept able to COR,
indicating that filters comply with the requirement s of this
specification. Filters utilizing partial or complet e synthetic media
will be tested in compliance with pre-conditioning steps as stated in
Appendix J. All testing is to be conducted on filte rs with a nominal
24 inch by 24 inch face dimension. Test for 150 m/m in (500 fpm) will
be accepted for lower velocity rated filters provid ed the test report
of an independent testing laboratory complies with all the
requirements of this specification.

2. Guarantee Performance:

A.  The manufacturer shall supply ASHRAE 52.2 test reports on HEPA
filter type submitted. Any filter supplied will be required to
maintain the minimum efficiency shown on the ASHRAE Standard 52.2
report throughout the time the filter is in service . Within the first
6-12 weeks of service a filter may be pulled out of service and sent
to an independent laboratory for ASHRAE Standard 52 .2 testing for

234000-1
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initial efficiency only. If this filter fails to me

level of efficiency shown in the previously submitt
filter manufacturer/distributor shall take back all
refund the owner all monies paid for the filters, ¢
installation, cost of freight and cost of testing.

B. Filter Warranty for Extended Surface Filters: G
filters against leakage, blow-outs, and other defic
their normal useful life, up to the time that the f
final pressure drop. Defective filters shall be rep
to the Government.

C. Comply with UL Standard 900 for flame test.

D. Nameplates: Each filter shall bear a label or n
indicating manufacturer's name, filter size, rated
classification.

1.4 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.
B. Manufacturer's Literature and Data:
. Extended surface filters.
. Holding frame Assemblies. Identify locations.

. HEPA filter assembly.
. Magnehelic gages.
6. Relocated MERV 14 filter assembly
C. Air Filter performance reports.

1
2
3. Side access housings. Identify locations, verify
4
5

D. Suppliers warranty.
E. Field test results for HEPA filters as per parag
1.5 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
designation only.

B. American Society of Heating, Refrigerating and A
Engineers, Inc. (ASHRAE):
52.2-2007............... Method of Testing General V

02-01-12
et the minimum

ed reports, the

filters and

ost of
uarantee the

iencies during

ilter reaches the
laced at no cost

ame plate
efficiency, UL

DRAWINGS, PRODUCT DATA,

insulated doors.

raph 2.3.E.3.

s specification to the
in the text by basic

ir-conditioning

entilation Air-

Cleaning Devices for Removal Efficiency by

Particle Size, including Appendix J

C. American Society of Mechanical Engineers (ASME):
NQA-1-2008.............. Quality Assurance Requireme

Facilities Applications
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02-01-12
D. Underwriters Laboratories, Inc. (UL):
900;Revision 15 July 2009 Test Performance of Air F ilter Units
PART 2 - PRODUCTS
2.1 REPLACEMENT FILTER ELEMENTS TO BE FURNISHED
A. To allow temporary use of HVAC systems for testi ng and in accordance
with Paragraph, TEMPORARY USE OF MECHANICAL AND ELE = CTRICAL SYSTEMS in
Section 01 00 00, GENERAL REQUIREMENTS, provide one complete set of
additional filters to the COR.
B. The COR will direct whether these additional fil ters will either be
installed as replacements for dirty units or turned over to VA for
future use as replacements.
2.2 EXTENDED SURFACE AIR FILTERS
A. Use factory assembled air filters of the extende d surface type with
supported or non-supported cartridges for removal o f particulate matter
in air conditioning, heating and ventilating system s. Filter units shall
be of the extended surface type fabricated for disp osal when the
contaminant load limit is reached as indicated by m aximum (final)
pressure drop.
B. Filter Classification: UL listed and approved co nforming to UL Standard
900.
C. HVAC Filter Types
HVAC Filter Types
Table 2.2C
MERYV Value MERV-A Application Particle Size Thigkness /Type
ASHRAE Value
52.2 ASHRAE 62.2
Appendix J
8 8-A Pre-Filter 3 to 10 Microns 50 mm (2-inch)
Throwaway
11 11-A After-Filter 1to 3 Microns 150 mm (6- inch) or 300
mm (12-inch) Rigid
Cartridge
13 13-A After-Filter 0.3 to 1 Microns 150 mm (6- inch) or 300
mm (12-inch) Rigid
Cartridge
14 14-A After-Filter 0.3 to 1 Microns 150 mm (6- inch) or 300
mm (12-inch) Rigid
Cartridge
D. HEPA Filters
HEPA Filters
Table 2.2D
Efficiency Application Initjal Rated CFM Construction
at0.3 Resistance
Micron (inches w.g.)
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02-01-12
99.97 Final Filter 1.35 1100 Galvanizedl Frame X-
Body
99.97 Hinal Filter  1.00 2333 Aluminum [Frame V-Bank

2.3 MEDIUM EFFICIENCY PLEATED PANEL PRE-FILTERS (2"
A. Construction: Air filters shall be medium effici

; MERV 8; UL 900 CLASS 2):
ency ASHRAE pleated

panels consisting of cotton and synthetic or 100% v
media, self supporting media with required media st
beverage board enclosing frame. Filter media shall
uniform depth and formed into a uniform radial plea
stabilizers shall be bonded to the downstream side
maintain radial pleats and prevent media oscillatio
of no less than 28-point high wet-strength beverage
a rigid and durable enclosure. The frame shall be b
all sides to prevent air bypass. Integral diagonal
the air entering and air exiting side shall be bond
each pleat to maintain uniform pleat spacing in var
B. Performance: The filter shall have a Minimum Eff

of MERV 8 when evaluated under the guidelines of AS

It shall also have a MERV-A of 8 when tested per Ap
standard. The media shall maintain or increase in e
life of the filter. Pertinent tolerances specified
Air-Conditioning and Refrigeration Institute (ARI)
apply to the performance ratings. All testing is t
filters with a nominal 24” x 24” face dimension.

irgin synthetic
abilizers, and

be lofted to a

t. The media

of the media to

n. An enclosing frame
board shall provide
onded to the media on
support members on
ed to the apex of

ying airflows.

iciency Reporting Value

HRAE Standard 52.2.
pendix J of the same
fficiency over the

in Section 7.4 of the
Standard 850-93 shall
o be conducted on

Minimum Efficiency Repor ting (ME RV) 8

Dust Holding Capacity (Grams) 105

Nominal Size (Width x Height x Depth) 24x24x2

Rated Air Flow Capacity (Cubic Feet per 2,000
Minute)

Rated Air Flow Rate (Feet per Minute) 500

Final Resistance (Inches w.g.) 1.0

Maximum Recommended Change-Out Resistance 0.66
(Inches w.g.)

Rated Initial Resi stance (Inches w.g.) 0.33

C. The filters shall be approved and listed by Unde
Inc. as Class 2 when tested according to U. L. Stan
5111.

234000-4
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02-01-12

2.4 HIGH EFFICIENCY EXTENDED SURFACE (INTERMEDIATE & FINAL) CARTRIDGE FILTERS

(12"; MERV 14; UL 900 CLASS 2):

A. Construction: Air filters shall consist of 8 ple ated media packs
assembled into 4 V-banks within a totally plastic f rame. The filters
shall be capable of operating at temperatures up to 80 degrees C (176
degrees F). The filters must either fit without mo dification or be
adaptable to the existing holding frames. The molded end panels are
to be made of high impact polystyrene plastic. The center
support members shall be made of ABS plastic. Nom etal

components are to be used.

B. Media: The media shall be made of micro glass fi bers with a water
repellent binder. The media shall be a dual densit y construction, with
coarser fibers on the air entering side and finer f ibers on the air
leaving side. The media shall be pleated using sepa rators made of
continuous beads of low profile thermoplastic mater ial. The media packs
shall be bonded to the structural support members a t all points of
contact, this improves the rigidity as well as elim inates potential air
bypass in the filter

C. Performance: Filters of the size, air flow capac ity and nominal
efficiency (MERV) shall meet the following rated pe rformance
specifications based on the ASHRAE 52.2-1999 test m ethod. Where
applicable, performance tolerance specified in Sect ion 7.4 of the Air-
Conditioning and Refrigeration Institute (ARI) Stan dard 850-93 shall
apply to the performance ratings. All testing is to be conducted on

filters with a nominal 24"x24" header dimension.

Minimum Eff i ci ency Reporting Value 14

(MERV)

Gross Media Area (Sq. Ft.) 197
Dust Holding Capacity (Grams) 486
Nominal Size (Width x Height x Depth) 24x24x1P

Rated Air Flow C apacity (cubic feet per 2,000
minute)

Rated Air Flow Rate (feet per minute) 500

Fi nal R esistance (inches w.g.) 2.0

Maximum Recommended Change-Out 0.74
Resistance (Inches w.g.)

Rated Initial Resi stance (inches w.g.) 0.37
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2.5 HEPA FILTERS HIGH CAPACITY V-BANK HIGH CAPACITY

APPLICATION)

A. Air filters shall be absolute grade HEPA filters
media packs assembled in a V-bank configuration, po
anodized aluminum enclosure and seamless fluid seal
shall be as noted on enclosed drawings or other sup

B. Construction: Filter media shall be micro fiber
pleat pleat-in-pleat V-bank design. The media packs
the enclosing frame with fire retardant polyurethan
enclosing frame of anodized extruded aluminum shall
durable enclosure. A seamless sealing gasket shall
downstream side of the filter to form a positive se

C. Performance: Filter efficiency at 0.3 micron sha
evaluated according to the IEST Recommended Practic
type. Each filter shall be labeled as to tested pe
resistance target shall not exceed 1.0” w.g. at rat

02-01-12

FILTERS (FINAL FILTER

consisting of pleated
lyurethane sealant,
ing gasket. Sizes
porting materials.

glass formed into mini-
shall be potted into
e sealant. An
form a rugged and
be included on the
al upon installation.

[l be 99.99% when
e for applicable
rformance. Initial
ed airflow.

HEPA Performance V-Bank Style (High Capacity)

Table 2.5B
Nominal Size Airflow Capacity Media Area
(inches) (cfm) (Square Feet)
24H by 24W by 12D 2000 at 1.0" w.g. 390

Follow manufacturers’ recommendation for change out
resistance, typically double the initial.

D. Supporting Data: The filter shall be labeled as
rated/tested cfm, pressure drop and shall be serial
identification. The manufacturer shall supply a Cer
Conformance for each HEPA filter supplied to the fa

E. Filter must be listed as UL 586 and UL 900 per U
Laboratories. Manufacturer shall provide evidence o
certification to ISO 9001:2000.

2.6 FILTER HOUSINGS/SUPPORT FRAMES
A. Side Servicing Housings (HVAC Grade)
1. Filter housing shall be two-stage filter system

gauge galvanized steel enclosure, aluminum filter m
universal filter holding frame, insulated dual-acce
pressure tap, filter gaskets and seals. In-line hou
not exceed 21”". Sizes shall be as noted on enclosed
supporting materials.
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2. Construction: The housing shall be constructed o

steel with pre-drilled standing flanges to facilita

other system components. Corner posts of Z-channel
ensure dimensional adherence. The housing shall inc
capability of two stages of filtration without modi
housing. A filter track, of aluminum construction s
integral component of housing construction. The tra
accommodate a 2” deep prefilter, a 6" or 12" deep r
or a pocket filter with header. Insulated dual acce
open type, shall include high-memory sponge neopren
facilitate a door-to-filter seal. Each door shall b
adjustable and replaceable positive sealing UV-resi
knobs and replaceable door hinges. A universal hold
constructed of 18-gauge galvanized steel, equipped
dimples, multiple fastener lances, and polyurethane
gasket, shall be included to facilitate installatio
efficiency filters. The housing shall include a pne
allow the installation of a static pressure gauge t
pressure drop across a single filter or any combina
filters.

3. Performance: Leakage at rated airflow, upstream

filter, holding frame, and slide mechanism shall be
3.0” w.g. Leakage in to or out of the housing shall
half of 1% at 3.0” w.g. Accuracy of pneumatic press
to evaluate a single-stage, or multiple filter stag
accurate within + 3% at 0.6” w.qg.

4. Manufacturer shall provide evidence of facility

9001:2000.

Holding Frame System (HVAC Grade):
1. Air filter-holding frames shall be 16-gauge galv

filter sealing flange, centering dimples, sealing g
for appropriate air filter fasteners. Sizes shall b
drawings or other supporting materials.

2. Construction: Filter holding frame shall be cons

galvanized steel. The frame shall be assembled from
sections and welded to assure a rigid and durable f
frame shall include a variety of pre-punched lances
fastener attachment. Fastener shall be capable of b
without the use of tools, nuts or bolts. Lance pene
upstream of filter flange to assure leak-free integ

234000-7
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shall include filter-centering dimples on each fram
facilitate ease of filter installation and assure f

against filter sealing flange. A 3/4” filter-sealin

an integral component of the holding frame. All cor
flush mitered and a permanently mounted polyurethan
shall be mounted on the sealing flange to assure fi
sealing integrity.

3. Manufacturer shall provide evidence of facility
9001:2000.

C. Built-up Bank HEPA Holding Frames

1. Holding frames shall be constructed of 14-guage
Frames shall be welded and include centering dimple
mounting holes, filter sealing flange and swing bol
appropriate number of swing bolts to match air filt
included. Sizes shall be as noted on drawings or ot
materials.

2. Construction: Filter frame shall be all-welded c
guage galvanized steel. The frame shall include pre
holes to align frame-to-frame and ensure built-up b
Annular based centering dimples shall be an integra
assist in proper seating of filter gasket to filter
Assembly holes shall be within dimples to recess as
Filter securing swing bolt assemblies, of the same
the frame, shall be offset to facilitate multiple f
installations. The assembly shall include appropria
match filter depth and equi-bearing clamps to allow
gasket sealing.

3. Performance: The sealing assembly shall be capab
element with 30 inch/lbs. of torque to 50% filter g
Manufacturer shall provide evidence of facility cer
9001:2000.

2.7 INSTRUMENTATION
A. Magnehelic Differential Pressure Filter Gages: N

inch) diameter, zero to 500 Pa (zero to two inch wa

for HEPA) range, except for MERV 17 HEPA Final Filt

shall be zero to 750 Pa (zero to three inch water g

flush-mounted in aluminum panel board, complete wit

or aluminum tubing, and accessory items to provide

B. DDC static (differential) air pressure measuring
Specification Section 23 09 23 DIRECT DIGITAL CONTR
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C. Provide one DDC sensor across each extended surf ace filter. Provide ozoLL2
Petcocks for each gauge or sensor.
D. Provide one common filter gauge for two-stage fi Iter banks with
isolation valves to allow differential pressure mea surement.
2.8 HVAC EQUIPMENT FACTORY FILTERS
A. Manufacturer standard filters within fabricated packaged equipment
should be specified with the equipment and should a dhere to industry
standard.
B. Cleanable filters are not permitted.
C. Automatic Roll Type filters are not permitted.
PART 3 — EXECUTION
3.1 INSTALLATION
A. Install supports, filters and gages in accordanc e with manufacturer's
instructions.
B. Label clearly with words "Contaminated Air" on e xhaust ducts leading to
the HEPA filter housing.
3.2 START-UP AND TEMPORARY USE
A. Clean and vacuum air handling units and plenums prior to starting air
handling systems.
B. Replace Pre-filters and install clean filter uni ts prior to final
inspection as directed by the COR.
3.3 COMMISSIONING
A. Provide commissioning documentation in accordanc e with the requirements
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
System Readiness Checklist provided by the Commissi oning Agent.
B. Components provided under this section of the sp ecification will be
tested as part of a larger system. Refer to Sectio n 23 08 00 —
COMMISSIONING OF HVAC SYSTEMS and related sections for contractor

responsibilities for system commissioning.

3.4 DEMONSTRATION
A. Train Owner's maintenance personnel to install, adjust, and maintain
HEPA filter assembly.

--END---
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12-01-12
SECTI ON 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
PART 1 - CENERAL
1.1 DESCRI PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical systems, material s, equipment, and
accessories in accordance with the specifications a nd drawings.
Capacities and ratings of motors, transformers, con ductors and cable,
switchboards, switchgear, panelboards, motor contro | centers,
generators, automatic transfer switches, and other items and
arrangements for the specified items are shown on t he drawings.

C. Electrical service entrance equipment and arrang ements for temporary
and permanent connections to the electric utility ¢ ompany’s system
shall conform to the electric utility company's req uirements.
Coordinate fuses, circuit breakers and relays with the electric utility
company’s system, and obtain electric utility compa ny approval for
sizes and settings of these devices.

D. Conductor ampacities specified or shown on the d rawings are based on
copper conductors, with the conduit and raceways si zed per NEC.
Aluminum conductors are prohibited.

1.2 M N MUM REQUI REMENTS

A. The International Building Code (IBC), National Electrical Code (NEC),
Underwriters Laboratories, Inc. (UL), and National Fire Protection
Association (NFPA) codes and standards are the mini mum requirements for
materials and installation.

B. The drawings and specifications shall govern in those instances where
requirements are greater than those stated in the a bove codes and
standards.

1.3 TEST STANDARDS

A. All materials and equipment shall be listed, lab eled, or certified by a
Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters
Laboratories, Inc. (UL), standards where test stand ards have been
established. Materials and equipment which are not covered by UL
standards will be accepted, providing that material s and equipment are
listed, labeled, certified or otherwise determined to meet the safety
requirements of a NRTL. Materials and equipment whi ch no NRTL accepts,
certifies, lists, labels, or determines to be safe, will be considered
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if inspected or tested in accordance with national

standards, such as ANSI, NEMA, and NETA. Evidence o

include certified test reports and definitive shop

B. Definitions:

1. Listed: Materials and equipment included in a li
organization that is acceptable to the Authority Ha
and concerned with evaluation of products or servic
maintains periodic inspection of production or list
equipment or periodic evaluation of services, and w
states that the materials and equipment either meet
designated standards or has been tested and found s
specified purpose.

2. Labeled: Materials and equipment to which has be
symbol, or other identifying mark of an organizatio
acceptable to the Authority Having Jurisdiction and
product evaluation, that maintains periodic inspect
of labeled materials and equipment, and by whose la
manufacturer indicates compliance with appropriate
performance in a specified manner.

3. Certified: Materials and equipment which:

a. Have been tested and found by a NRTL to meet nat
recognized standards or to be safe for use in a spe

b. Are periodically inspected by a NRTL.

c. Bear a label, tag, or other record of certificat

4. Nationally Recognized Testing Laboratory: Testin
is recognized and approved by the Secretary of Labo
with OSHA regulations.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)
A. Manufacturer’s Qualifications: The manufacturer

currently produce, as one of the manufacturer's pri

materials and equipment specified for this project,

manufactured the materials and equipment for at lea
B. Product Qualification:

1. Manufacturer's materials and equipment shall hav

satisfactory operation, on three installations of s

type as this project, for at least three years.
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2. The Government reserves the right to require the
submit a list of installations where the materials
have been in operation before approval.

C. Service Qualifications: There shall be a permane
maintained or trained by the manufacturer which wil
satisfactory service to this installation within fo
of natification that service is needed. Submit name
service organizations.

1.5 APPLI CABLE PUBLI CATI ONS

A. Applicable publications listed in all Sections o
latest issue, unless otherwise noted.

B. Products specified in all sections of Division 2
applicable publications listed in each section.

1.6 MANUFACTURED PRODUCTS

A. Materials and equipment furnished shall be of cu
manufacturers regularly engaged in the manufacture
for which replacement parts shall be available.

B. When more than one unit of the same class or typ
equipment is required, such units shall be the prod
manufacturer.

C. Equipment Assemblies and Components:

1. Components of an assembled unit need not be prod
manufacturer.

2. Manufacturers of equipment assemblies, which inc
by others, shall assume complete responsibility for
assembled unit.

3. Components shall be compatible with each other a
assembly for the intended service.

4. Constituent parts which are similar shall be the
manufacturer.

D. Factory wiring and terminals shall be identified
furnished and on all wiring diagrams.

E. When Factory Testing Is Specified:

1. The Government shall have the option of witnessi
The Contractor shall notify the Government through
of 15 working days prior to the manufacturer’s perf

factory tests.
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2. Four copies of certified test reports shall be f urnished to the COR
two weeks prior to final inspection and not more th an 90 days after
completion of the tests.

3. When materials and equipment fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for all
additional expenses for the Government to withess r e-testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS
A. Where the Government or the Contractor requests variations from the
contract requirements, the connecting work and rela ted components shall
include, but not be limited to additions or changes to branch circuits,
circuit protective devices, conduits, wire, feeders , controls, panels
and installation methods.
1.8 MATERI ALS AND EQUI PMENT PROTECTI ON
A. Materials and equipment shall be protected durin g shipment and storage
against physical damage, vermin, dirt, corrosive su bstances, fumes,
moisture, cold and rain.

1. Store materials and equipment indoors in clean d ry space with
uniform temperature to prevent condensation.

2. During installation, equipment shall be protecte d against entry of
foreign matter, and be vacuum-cleaned both inside a nd outside before
testing and operating. Compressed air shall not be used to clean
equipment. Remove loose packing and flammable mate rials from inside
equipment.

3. Damaged equipment shall be repaired or replaced, as determined by
the COR.

4. Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment shall be refinished w ith the same quality

of paint and workmanship as used by the manufacture r so repaired
areas are not obvious.
1.9 WORK PERFORMANCE

A. All electrical work shall comply with the requir ements of NFPA 70
(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J — General
Environmental Controls, OSHA Part 1910 subpart K — Medical and First
Aid, and OSHA Part 1910 subpart S — Electrical, in addition to other

references required by contract.
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B. Job site safety and worker safety is the respons
Contractor.

C. Electrical work shall be accomplished with all a
equipment de-energized. When an electrical outage c
accomplished in this manner for the required work,
requirements are mandatory:

1. Electricians must use full protective equipment
tested insulating material to cover exposed energiz
components, certified and tested insulated tools, e
working on energized systems in accordance with NFP

2. Before initiating any work, a job specific work
developed by the Contractor with a peer review cond
documented by the COR and Ambulatory Care Center st
plan must include procedures to be used on and near
electrical equipment, barriers to be installed, saf
be used, and exit pathways.

3. Work on energized circuits or equipment cannot b
written approval is obtained from the COR.

D. For work that affects existing electrical system
perform work to assure minimal interference with no
the facility. Refer to Article OPERATIONS AND STORA
Section 01 00 00, GENERAL REQUIREMENTS.

E. New work shall be installed and connected to exi
safely and professionally. Disturbed or damaged wor
or repaired to its prior conditions, as required by
GENERAL REQUIREMENTS.

F. Coordinate location of equipment and conduit wit
minimize interference.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A. Equipment location shall be as close as practica
the drawings.

B. Working clearances shall not be less than specif

C. Inaccessible Equipment:

1. Where the Government determines that the Contrac
equipment not readily accessible for operation and
equipment shall be removed and reinstalled as direc

additional cost to the Government.
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2. "Readily accessible” is defined as being capable
quickly for operation, maintenance, or inspections
of ladders, or without climbing or crawling under o

such as, but not limited to, motors, pumps, belt gu

transformers, piping, ductwork, conduit and raceway

D. Electrical service entrance equipment and arrang

and permanent connections to the electric utility ¢
shall conform to the electric utility company's req
Coordinate fuses, circuit breakers and relays with
company’s system, and obtain electric utility compa

sizes and settings of these devices.

1.11 EQUI PVMENT | DENTI FI CATI ON
A. In addition to the requirements of the NEC, inst

sign which clearly indicates information required f
maintenance of items such as switchboards and switc
cabinets, motor controllers, fused and non-fused sa
generators, automatic transfer switches, separately
breakers, individual breakers and controllers in sw
switchgear and motor control assemblies, control de

significant equipment.

B. Identification signs for Normal Power System equ

laminated black phenolic resin with a white core wi
lettering. Identification signs for Essential Elec
equipment, as defined in the NEC, shall be laminate
with a white core with engraved lettering. Letterin

of 12 mm (1/2 inch) high. Identification signs shal
designation, rated bus amperage, voltage, number of
wires, and type of EES power branch as applicable.

with screws.

C. Install adhesive arc flash warning labels on all

by NFPA 70E. Label shall indicate the arc hazard b
working distance (inches), arc flash incident energ
distance (calories/cm2), required PPE category and
including the glove rating, voltage rating of the
approach distance (inches), restricted approach dis
prohibited approach distance (inches), equipment/bu

prepared, and manufacturer name and address.
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1.12 SUBM TTALS

A. Submit to the COR in accordance with Section 01
PRODUCT DATA, AND SAMPLES.

B. The Government's approval shall be obtained for
equipment before delivery to the job site. Deliver
installation of materials and equipment which has n
approval will not be permitted.

C. All submittals shall include six copies of adequ
literature, catalog cuts, shop drawings, test repor
samples, and other data necessary for the Governmen
the proposed materials and equipment comply with dr
specification requirements. Catalog cuts submitted
be legible and clearly identify specific materials
submitted.

D. Submittals for individual systems and equipment
consist of more than one item or component shall be
or assembly as a whole. Partial submittals will no

approval.

1. Mark the submittals, "SUBMITTED UNDER SECTION____

2. Submittals shall be marked to show specification
the section and paragraph numbers.
3. Submit each section separately.
E. The submittals shall include the following:

1. Information that confirms compliance with contra

Include the manufacturer's name, model or catalog n

information, technical data sheets, shop drawings,
pictures, nameplate data, and test reports as requi

2. Elementary and interconnection wiring diagrams f

signal systems, control systems, and equipment asse

terminal points and wiring shall be identified on w

3. Parts list which shall include information for r

ordering instructions, as recommended by the equipm

F. Maintenance and Operation Manuals:
1. Submit as required for systems and equipment spe
technical sections. Furnish in hardcover binders or

equivalent.
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2. Inscribe the following identification on the cov

"MAINTENANCE AND OPERATION MANUAL," the name and lo

system, material, equipment, building, name of Cont
contract name and number. Include in the manual the
addresses, and telephone numbers of each subcontrac
the system or equipment and the local representativ
material or equipment.
3. Provide a table of contents and assemble the man
the table of contents, with tab sheets placed befor
covering the subject. The instructions shall be leg
read, with large sheets of drawings folded in.
4. The manuals shall include:
a. Internal and interconnecting wiring and control
data to explain detailed operation and control of t
b. A control sequence describing start-up, operatio
c. Description of the function of each principal it
d. Installation instructions.
e. Safety precautions for operation and maintenance
f. Diagrams and illustrations.
g. Periodic maintenance and testing procedures and
including replacement parts numbers.
h. Performance data.
i. Pictorial "exploded" parts list with part number
be placed on the use of special tools and instrumen
shall indicate sources of supply, recommended spare
replacement parts, and name of servicing organizati
j. List of factory approved or qualified permanent
organizations for equipment repair and periodic tes
maintenance, including addresses and factory certif
gualifications.
G. Approvals will be based on complete submission o
manuals, test reports, certifications, and samples
H. After approval and prior to installation, furnis
sample of each of the following:
1. A minimum 300 mm (12 inches) length of each type

and cable along with the tag from the coils or reel
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sample was taken. The length of the sample shall be sufficient to
show all markings provided by the manufacturer.
2. Each type of conduit coupling, bushing, and term ination fitting.
3. Conduit hangers, clamps, and supports.
4. Duct sealing compound.

5. Each type of receptacle, toggle switch, lighting control sensor,

outlet box, manual motor starter, device wall plate , engraved
nameplate, wire and cable splicing and terminating material, and
branch circuit single pole molded case circuit brea ker.
1. 13 SI NGULAR NUMBER
A. Where any device or part of equipment is referre d to in these
specifications in the singular number (e.g., "the s witch"), this

1.15

1.16

reference shall be deemed to apply to as many such
required to complete the installation as shown on t
ACCEPTANCE CHECKS AND TESTS

. The Contractor shall furnish the instruments, ma

tests.

. Where systems are comprised of components specif

section of Division 26, the Contractor shall coordi
installation, testing, and adjustment of all compon
manufacturer’s representatives and technicians so t

functional, and operational system is delivered to

. When test results indicate any defects, the Cont

replace the defective materials or equipment, and r
Repair, replacement, and retesting shall be accompl
additional cost to the Government.

WARRANTY

. All work performed and all equipment and materia

Division shall be free from defects and shall remai
one year from the date of acceptance of the entire
Contracting Officer for the Government.

in the adjustment, operation, and maintenance of th
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equipment and system, including pertinent safety re
Instructors shall be thoroughly familiar with all a
installation, and shall be trained in operating the
practical operation and maintenance procedures.
C. A training schedule shall be developed and submi
and approved by the COR at least 30 days prior to t
PART 2 - PRODUCTS ( NOT USED)
PART 3 - EXECUTI ON (NOT USED)
---END---
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrical
systems rated 600 V and below, indicated as cable(s), conductor(s),
wire, or wiring in this section.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain
the integrity of fire-resistant rated construction.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low Impedance path
for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits
for conductors and cables.

1.3 QUALITY ASSURANCE

A_. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 FACTORY TESTS

A. Conductors and cables shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects. Factory tests
shall be certified.

1.5 SUBMITTALS
A. Submit six copies of the following In accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Submit the following data for approval:
1) Electrical ratings and insulation type for each conductor and
cable.
2) Splicing materials and pulling lubricant.
2. Certifications: Two weeks prior to final inspection, submit the
following.

26 05 19 -1
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a. Certification by the manufacturer that the conductors and cables
conform to the requirements of the drawings and specifications.
b. Certification by the Contractor that the conductors and cables

have been properly installed, adjusted, and tested.
1.6 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are reference in the text by designation only.

B. American Society of Testing Material (ASTM):

D2301-10. .. ..o Standard Specification for Vinyl Chloride
Plastic Pressure-Sensitive Electrical
Insulating Tape

D2304-10. ... Test Method for Thermal Endurance of Rigid
Electrical Insulating Materials

D3005-10. .. oo Low-Temperature Resistant Vinyl Chloride
Plastic Pressure-Sensitive Electrical
Insulating Tape

C. National Electrical Manufacturers Association (NEMA):

WC 70-09. ... .. ... ... Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy
D. National Fire Protection Association (NFPA):
70-11. ... National Electrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):
A44-10. 0 oo Thermoset-Insulated Wires and Cables
83-08. .. .. ... Thermoplastic-Insulated Wires and Cables
467-07 . - oo e aa Grounding and Bonding Equipment
486A-486B-03. .. ... ...... Wire Connectors
486C-04. .. .. ... Splicing Wire Connectors
486D-05. .. ... ... .. Sealed Wire Connector Systems
486E-09. .. ... ... Equipment Wiring Terminals for Use with
Aluminum and/or Copper Conductors
493-07 . o o e Thermoplastic-Insulated Underground Feeder and

Branch Circuit Cables
B14B-04. . .o Conduit, Tubing, and Cable Fittings

26 05 19 - 2
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PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance with NEMA, UL, as
specified herein, and as shown on the drawings.
B. All conductors shall be copper.
C. Single Conductor and Cable:
1. No. 12 AWG: Minimum size, except where smaller sizes are specified
herein or shown on the drawings.
2. No. 8 AWG and larger: Stranded.
3. No. 10 AWG and smaller: Solid; except shall be stranded for final
connection to motors, transformers, and vibrating equipment.
4_ Insulation: THHN-THWN and XHHW-2. XHHW-2 shall be used for isolated
power systems.
D. Color Code:
1. No. 10 AWG and smaller: Solid color insulation or solid color
coating.
2. No. 8 AWG and larger: Color-coded using one of the following
methods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of color specified.
c. Color using 19 mm (0.75 inches) wide tape.
3. For modifications and additions to existing wiring systems, color
coding shall conform to the existing wiring system.
4_ Conductors shall be color-coded as follows:

2087120 V Phase 480/277 V
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray *
* or white with colored (other than green) tracer.

5. Lighting circuit “switch legs”, and 3-way and 4-way switch

“traveling wires,” shall have color coding that is unique and
distinct (e.g., pink and purple) from the color coding indicated
above. The unique color codes shall be solid and in accordance with

the NEC. Coordinate color coding in the field with the COR.

26 05 19 - 3
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2.2 SPLICES

A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Smaller:

1. Solderless, screw-on, reusable pressure cable type, with integral
insulation, approved for copper and aluminum conductors.

2. The integral insulator shall have a skirt to completely cover the
stripped conductors.

3. The number, size, and combination of conductors used with the
connector, as listed on the manufacturer®s packaging, shall be
strictly followed.

C. Above Ground Splices for No. 8 AWG to No. 4/0 AWG:

1. Compression, hex screw, or bolt clamp-type of high conductivity and
corrosion-resistant material, listed for use with copper and
aluminum conductors.

2. Insulate with materials approved for the particular use, location,
voltage, and temperature. Insulation level shall be not less than
the insulation level of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

4_ All bolts, nuts, and washers used with splices shall be zinc-plated
steel.

D. Above Ground Splices for 250 kcmil and Larger:

1. Long barrel “butt-splice” or “sleeve” type compression connectors,
with minimum of two compression indents per wire, listed for use
with copper and aluminum conductors.

2. Insulate with materials approved for the particular use, location,
voltage, and temperature. Insulation level shall be not less than
the insulation level of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

E. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant,
cold and weather resistant.

2.3 CONNECTORS AND TERMINATIONS

A. Mechanical type of high conductivity and corrosion-resistant material,
listed for use with copper and aluminum conductors.

B. Long barrel compression type of high conductivity and
corrosion-resistant material, with minimum of two compression indents
per wire, listed for use with copper and aluminum conductors.

26 05 19 - 4
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C. All bolts, nuts, and washers used to connect connections and

terminations to bus bars or other termination points shall be zinc-
plated steel.
2.4 CONTROL WIRING

A. Unless otherwise specified elsewhere in these specifications, control
wiring shall be as specified herein, except that the minimum size shall
be not less than No. 14 AWG.

B. Control wiring shall be sized such that the voltage drop under in-rush
conditions does not adversely affect operation of the controls.

2.5 WIRE LUBRICATING COMPOUND

A. Lubricating compound shall be suitable for the wire insulation and
conduit, and shall not harden or become adhesive.

B. Shall not be used on conductors for isolated power systems.

PART 3 - EXECUTION
3.1 GENERAL

A. Install conductors in accordance with the NEC, as specified, and as
shown on the drawings.

B. Install all conductors iIn raceway systems.

C. Splice conductors only in outlet boxes, junction boxes, pullboxes,
manholes, or handholes.

D. Conductors of different systems (e.g-, 120 V and 277 V) shall not be
installed in the same raceway.

E. Install cable supports for all vertical feeders iIn accordance with the
NEC. Provide split wedge type which Firmly clamps each individual cable
and tightens due to cable weight.

F. In panelboards, cabinets, wireways, switches, enclosures, and equipment
assemblies, neatly form, train, and tie the conductors with non-
metallic ties.

G. For connections to motors, transformers, and vibrating equipment,
stranded conductors shall be used only from the last fixed point of
connection to the motors, transformers, or vibrating equipment.

H. Use expanding foam or non-hardening duct-seal to seal conduits entering
a building, after installation of conductors.

1. Conductor and Cable Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling. Use lubricants approved for
the cable.
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2. Use nonmetallic pull ropes.

3. Attach pull ropes by means of either woven basket grips or pulling
eyes attached directly to the conductors.

4. All conductors in a single conduit shall be pulled simultaneously.

5. Do not exceed manufacturer’s recommended maximum pulling tensions
and sidewall pressure values.

No more than three branch circuits shall be installed in any one

conduit.

When stripping stranded conductors, use a tool that does not damage the

conductor or remove conductor strands.

3.2 SPLICE AND TERMINATION INSTALLATION

A.

Splices and terminations shall be mechanically and electrically secure,
and tightened to manufacturer’s published torque values using a torque
screwdriver or wrench.

Where the Government determines that unsatisfactory splices or
terminations have been installed, replace the splices or terminations

at no additional cost to the Government.

3.3 CONDUCTOR IDENTIFICATION

A

When using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG, apply tape in half-overlapping turns
for a minimum of 75 mm (3 inches) from terminal points, and in junction
boxes, pullboxes, and manholes. Apply the last two laps of tape with no
tension to prevent possible unwinding. Where cable markings are covered
by tape, apply tags to cable, stating size and insulation type.

3.4 FEEDER CONDUCTOR IDENTIFICATION

A

In each interior pullbox and each underground manhole and handhole,
install brass tags on all feeder conductors to clearly designate their
circuit identification and voltage. The tags shall be the embossed
type, 40 mm (1-1/2 inches) in diameter and 40 mils thick. Attach tags

with plastic ties.

3.5 EXISTING CONDUCTORS

A

Unless specifically indicated on the plans, existing conductors shall

not be reused.

3.6 CONTROL WIRING INSTALLATION

A.

Unless otherwise specified in other sections, install control wiring
and connect to equipment to perform the required functions as specified

or as shown on the drawings.
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B. Install a separate power supply circuit for each system, except where

otherwise shown on the drawings.
3.7 CONTROL WIRING IDENTIFICATION
A. Install a permanent wire marker on each wire at each termination.
B. Identifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrams used for installing the systems.
C. Wire markers shall retain their markings after cleaning.
D. In each manhole and handhole, install embossed brass tags to identify
the system served and function.
3.8 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer®s recommendations. In
addition, include the following:
1. Visual Inspection and Tests: Inspect physical condition.
2. Electrical tests:

a. After installation but before connection to utilization devices,
such as fixtures, motors, or appliances, test conductors phase-
to-phase and phase-to-ground resistance with an insulation
resistance tester. Existing conductors to be reused shall also
be tested.

b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V rated cable. Apply test for one minute or until
reading is constant for 15 seconds, whichever is longer. Minimum
insulation resistance values shall not be less than 25 megohms
for 300 V rated cable and 100 megohms for 600 V rated cable.

c. Perform phase rotation test on all three-phase circuits.

-——END---
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SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTENMS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, connection, and
testing of grounding and bonding equipment, indicated as grounding
equipment in this section.

B. “Grounding electrode system” refers to grounding electrode conductors
and all electrodes required or allowed by NEC, as well as made,
supplementary, and lightning protection system grounding electrodes.

C. The terms “connect” and “bond” are used interchangeably in this section
and have the same meaning.

1. 2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and
boxes.

1.3 QUALI TY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBM TTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Submit plans showing the location of system grounding electrodes
and connections, and the routing of aboveground and underground
grounding electrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submit ground resistance

field test reports to the COR.
3. Certifications:

a. Certification by the Contractor that the grounding equipment has

been properly installed and tested.
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1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.

B. American Society for Testing and Materials (ASTM):

B1-07. e i e e et Standard Specification for Hard-Drawn Copper
Wire
B3-07. .l Standard Specification for Soft or Annealed

Copper Wire

B8-11.. ... ... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard,
or Soft

C. Institute of Electrical and Electronics Engineers, Inc. (IEEE):

81-83. .. ... IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials
of a Ground System Part 1: Normal Measurements

D. National Fire Protection Association (NFPA):

70-11. . .. National Electrical Code (NEC)
TOE-12. ... National Electrical Safety Code
99-12. . ... Health Care Facilities

E. Underwriters Laboratories, Inc. (UL):
44-10 .o Thermoset-Insulated Wires and Cables
83-08 ... ... ... Thermoplastic-Insulated Wires and Cables
467-07 . Grounding and Bonding Equipment

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTCORS
A. Equipment grounding conductors shall be insulated stranded copper,
except that sizes No. 10 AWG and smaller shall be solid copper.
Insulation color shall be continuous green for all equipment grounding
conductors, except that wire sizes No. 4 AWG and larger shall be
identified per NEC.
B. Bonding conductors shall be bare stranded copper, except that sizes No.
10 AWG and smaller shall be bare solid copper. Bonding conductors
shall be stranded for final connection to motors, transformers, and

vibrating equipment.
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C. Conductor sizes shall not be less than shown on the drawings, or not

less than required by the NEC, whichever is greater.
D. Insulation: THHN-THWN and XHHW-2.
2.2 GROUND CONNECTI ONS
A. Below Grade and Inaccessible Locations: Exothermic-welded type
connectors.
B. Above Grade:

1. Bonding Jumpers: Listed for use with aluminum and copper conductors.
For wire sizes No. 8 AWG and larger, use compression-type
connectors. For wire sizes smaller than No. 8 AWG, use mechanical
type lugs. Connectors or lugs shall use zinc-plated steel bolts,
nuts, and washers. Bolts shall be torqued to the values recommended
by the manufacturer.

2. Connection to Building Steel: Exothermic-welded type connectors.

3. Connection to Grounding Bus Bars: Listed for use with aluminum and
copper conductors. Use mechanical type lugs, with zinc-plated steel
bolts, nuts, and washers. Bolts shall be torqued to the values
recommended by the manufacturer.

4. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use
with aluminum and copper conductors. Use mechanical type lugs, with
zinc-plated steel bolts, nuts, and washers. Bolts shall be torqued
to the values recommended by the manufacturer.

2.3 GROUND TERM NAL BLOCKS
A. At any equipment mounting location (e.g., backboards and hinged cover
enclosures) where rack-type ground bars cannot be mounted, provide
mechanical type lugs, with zinc-plated steel bolts, nuts, and washers.
Bolts shall be torqued to the values recommended by the manufacturer.
2.4 GROUNDI NG BUS BAR
A. Pre-drilled rectangular copper bar with stand-off insulators, minimum

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high in cross-section,

length as shown on the drawings, with hole size, quantity, and spacing

per detail shown on the drawings. Provide insulators and mounting

brackets.
PART 3 - EXECUTI ON
3.1 GENERAL

A. Install grounding equipment in accordance with the NEC, as shown on the

drawings, and as specified herein.
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B. System Grounding:

1. Secondary service neutrals: Ground at the supply side of the
secondary disconnecting means and at the related transformer.

2. Separately derived systems (transformers downstream from the service
entrance): Ground the secondary neutral.

C. Equipment Grounding: Metallic piping, building structural steel,
electrical enclosures, raceways, junction boxes, outlet boxes,
cabinets, machine frames, and other conductive items in close proximity
with electrical circuits, shall be bonded and grounded.

D. For patient care area electrical power system grounding, conform to
NFPA 99 and NEC.

3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS

A. Make grounding connections, which are normally buried or otherwise
inaccessible, by exothermic weld.

3. 3 SECONDARY VOLTAGE EQUI PMENT AND Cl RCU TS

A. Metallic Piping, Building Structural Steel, and Supplemental
Electrode(s):

1. Provide a grounding electrode conductor sized per NEC between the
service equipment ground bus and all metallic water pipe systems,
building structural steel, and supplemental or made electrodes.
Provide jumpers across insulating joints in the metallic piping.

2. Provide a supplemental ground electrode as shown on the drawings and
bond to the grounding electrode system.

B. Switchgear, Switchboards, Unit Substations, Panelboards, Motor Control
Centers, Engine-Generators, Automatic Transfer Switches, and other
electrical equipment:

1. Connect the equipment grounding conductors to the ground bus.

2. Connect metallic conduits by grounding bushings and equipment
grounding conductor to the equipment ground bus.

3.4 RACEWAY

A. Conduit Systems:

1. Ground all metallic conduit systems. All metallic conduit systems
shall contain an equipment grounding conductor.

2. Non-metallic conduit systems, except non-metallic feeder conduits
that carry a grounded conductor from exterior transformers to
interior or building-mounted service entrance equipment, shall
contain an equipment grounding conductor.

26 05 26 - 4



CONVERT OUTSIDE AIR UNITS TO RETURN AIR
CHALMERS P. WYLIE VA AMBULATORY CARE CENTER, COLUMBUS, OHIO
DEPARTMENT OF VETERAN AFFAIRS, 757-16-202

12-01-12
3. Metallic conduit that only contains a grounding conductor, and is

provided for its mechanical protection, shall be bonded to that
conductor at the entrance and exit from the conduit.

4. Metallic conduits which terminate without mechanical connection to
an electrical equipment housing by means of locknut and bushings or
adapters, shall be provided with grounding bushings. Connect
bushings with a equipment grounding conductor to the equipment
ground bus.

Feeders and Branch Circuits: Install equipment grounding conductors

with all feeders, and power and lighting branch circuits.

Boxes, Cabinets, Enclosures, and Panelboards:

1. Bond the equipment grounding conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
which the conductor passes (except for special grounding systems for
intensive care units and other critical units shown).

2. Provide lugs in each box and enclosure for equipment grounding
conductor termination.

Wireway Systems:

1. Bond the metallic structures of wireway to provide electrical
continuity throughout the wireway system, by connecting a No. 6 AWG
bonding jumper at all intermediate metallic enclosures and across
all section junctions.

2. Install insulated No. 6 AWG bonding jumpers between the wireway
system, bonded as required above, and the closest building ground at
each end and approximately every 16 M (60 feet).

3. Use insulated No. 6 AWG bonding jumpers to ground or bond metallic
wireway at each end for all intermediate metallic enclosures and
across all section junctions.

4. Use insulated No. 6 AWG bonding jumpers to ground cable tray to
column-mounted building ground plates (pads) at each end and
approximately every 15 M (49 feet).

Receptacles shall not be grounded through their mounting screws. Ground

receptacles with a jumper from the receptacle green ground terminal to

the device box ground screw and a jumper to the branch circuit
equipment grounding conductor.

Ground lighting fixtures to the equipment grounding conductor of the

wiring system. Fixtures connected with flexible conduit shall have a
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green ground wire included with the power wires from the fixture

through the flexible conduit to the first outlet box.

G. Fixed electrical appliances and equipment shall be provided with a
ground lug for termination of the equipment grounding conductor.

H. Raised Floors: Provide bonding for all raised floor components as shown
on the drawings.

1. Panelboard Bonding in Patient Care Areas: The equipment grounding
terminal buses of the normal and essential branch circuit panel boards
serving the same individual patient vicinity shall be bonded together
with an insulated continuous copper conductor not less than No. 10 AWG,
installed in rigid metal conduit.

3.5 CORROSI ON | NHI Bl TORS

A. When making grounding and bonding connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the metals used.

3. 6 CONDUCTI VE PI PI NG

A_ Bond all conductive piping systems, interior and exterior, to the
grounding electrode system. Bonding connections shall be made as close
as practical to the equipment ground bus.

B. In operating rooms and at intensive care and coronary care type beds,
bond the medical gas piping and medical vacuum piping at the outlets
directly to the patient ground bus.

3.7 MAIN ELECTRI CAL ROOM GROUNDI NG

A. Provide ground bus bar and mounting hardware at each main electrical
room where incoming feeders are terminated, as shown on the drawings.
Connect to pigtail extensions of the building grounding ring, as shown
on the drawings.

3.8 GROUND RESI STANCE

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any
modifications or additions to the grounding electrode system necessary
for compliance without additional cost to the Government. Final tests
shall ensure that this requirement is met.

B. Grounding system resistance shall comply with the electric utility
company ground resistance requirements.

3.9 ACCEPTANCE CHECKS AND TESTS

A. Resistance of the grounding electrode system shall be measured using a

four-terminal fall-of-potential method as defined in IEEE 81. Ground
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resistance measurements shall be made before the electrical

distribution system is energized or connected to the electric utility
company ground system, and shall be made in normally dry conditions not
fewer than 48 hours after the last rainfall.
Resistance measurements of separate grounding electrode systems shall
be made before the systems are bonded together. The combined
resistance of separate systems may be used to meet the required
resistance, but the specified number of electrodes must still be
provided.
Below-grade connections shall be visually inspected by the COR prior to
backfilling. The Contractor shall notify the COR 24 hours before the
connections are ready for inspection.

—---END---
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SECTI ON 26 05 33

RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form conpl ete, coordinated, grounded
raceway systens. Raceways are required for all wiring unless shown or
speci fied otherw se.

B. Definitions: The termconduit, as used in this specification, shal
mean any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING Sealing around penetrations to maintain
the integrity of fire rated construction

B. Section 07 92 00, JO NT SEALANTS:. Sealing around conduit penetrations
through the building envel ope to prevent npisture mgration into the
bui | di ng.

C. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cenera
el ectrical requirenents and itens that are common to nore than one
section of Division 26.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

1.3 QUALITY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS

1.4 SUBM TTALS

A. Subnit six copies of the following in accordance with Section 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Drawi ngs:

a. Size and location of main feeders.
b. Size and |l ocation of panels and pull-boxes.
c. Layout of required conduit penetrations through structura
el ement s.
d. Submit the follow ng data for approval:
1) Raceway types and si zes.
2) Conduit bodies, connectors and fittings.
3) Junction and pull boxes, types and si zes.
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2. Certifications: Two weeks prior to final inspection, submt the

fol |l ow ng:

a. Certification by the manufacturer that raceways, conduits,

conduit bodies, connectors, fittings, junction and pull boxes,

and all related equi pment conformto the requirenents of the

drawi ngs and speci fications.

b. Certification by the Contractor that raceways, conduits, conduit

bodi es, connectors, fittings, junction and pull boxes, and al

rel at ed equi pnent have been properly install ed.
1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendnents, addenda, revisions,

suppl enents, and errata) forma part of this specification to the

extent referenced. Publications are referenced in the text by
desi gnation only.
B. American National Standards Institute (ANSI):

C80.1-05................ Electrical Rigid Steel Conduit

C80.3-05................ Steel Electrical Metal Tubing

C80.6-05................ El ectrical Internediate Metal Conduit

C. National Fire Protection Association (NFPA):
70-11. ... . Nati onal El ectrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):

1-05. . ..o Fl exi bl e Metal Conduit

5-11. ... ... Surface Metal Raceway and Fittings

6-07. ... Electrical Rigid Metal Conduit - Stee

50-95.. ... ... Encl osures for Electrical Equi pnent

360-13.................. Li qui d-Ti ght Flexible Steel Conduit

467-13. ... ... Groundi ng and Bondi ng Equi prent

B514A-13. .. .. ... .. Metallic Qutlet Boxes

514B-12. . ............... Condui t, Tubing, and Cable Fittings

514C-07................. Nonnetal I ic Qutlet Boxes, Flush-Device Boxes
and Covers

651-11.................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings

651A-11........ .. ... ..., Type EB and A Rigid PVC Conduit and HDPE
Condui t

797-07. ... ... El ectrical Metallic Tubing

1242-06. ....... ... .. ..., El ectrical Intermediate Metal Conduit - Stee
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E. National Electrical Manufacturers Association (NEMA):

TCG-2-13. ... ... El ectrical Polyvinyl Chloride (PVC) Tubing and
Condui t

TCG-3-13. ... ... PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng

FB1-12.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e

FB2.10-13............... Sel ection and Installation Cuidelines for

Fittings for use with Non-Fl exi bl e Conduit or
Tubing (Rigid Metal Conduit, Internediate
Metallic Conduit, and Electrical Metallic
Tubi ng)
FB2.20-12............... Sel ection and Installation Cuidelines for
Fittings for use with Flexible Electrica
Conduit and Cabl e
F. Arerican Iron and Steel Institute (A SI):
S100-2007. . ............. North American Specification for the Design of
Col d- Formed Steel Structural Menbers
PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: |In accordance with the NEC, but not |ess than 13 mm

(0.5-inch) unless otherwi se shown. Were permtted by the NEC, 13 mm

(0.5-inch) flexible conduit may be used for tap connections to recessed

lighting fixtures.

B. Conduit:
1. Size: |In accordance with the NEC, but not |less than 13 mm (0. 5-
i nch).
Rigid Steel Conduit (RMC): Shall conformto UL 6 and ANSI C80. 1.
Rigid Internediate Steel Conduit (IMC): Shall conformto UL 1242
and ANSI C80. 6.

4. Electrical Metallic Tubing (EMI): Shall conformto UL 797 and ANS
C80. 3. Maxi mum si ze not to exceed 105 mm (4 inches) and shall be
permtted only with cable rated 600 V or |ess.

Fl exi bl e Metal Conduit: Shall conformto UL 1.
Li quid-tight Flexible Metal Conduit: Shall conformto UL 360.
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7. Direct Burial Plastic Conduit: Shall conformto UL 651 and UL 651A,

heavy wal|l PVC or high density pol yethyl ene (PE)
8. Surface Metal Raceway: Shall conformto UL 5.
C. Conduit Fittings:
1. Rigid Steel and Internmediate Metallic Conduit Fittings:

a. Fittings shall neet the requirenments of UL 514B and NEMA FBL.
b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,

and el bows: Only steel or malleable iron materials are

acceptable. Integral retractable type I MC couplings are al so

accept abl e.

c. Locknuts: Bonding type with sharp edges for digging into the

metal wall of an encl osure.

d. Bushings: Metallic insulating type, consisting of an insulating

insert, nolded or locked into the netallic body of the fitting.

Bushi ngs made entirely of metal or nonnetallic materi al

permtted.

are not

e. Erickson (Union-Type) and Set Screw Type Couplings: Approved for

use in concrete are permtted for use to conplete a conduit run

where conduit is installed in concrete. Use set screws of case-

har dened steel with hex head and cup point to firmy seat

in

conduit wall for positive ground. Tightening of set screws with

pliers is prohibited.

f. Sealing Fittings: Threaded cast iron type. Use continuous

drain-type sealing fittings to prevent passage of water vapor

In conceal ed work, install fittings in flush steel boxes with

bl ank cover plates having the sane finishes as that of other

electrical plates in the room
3. Electrical Metallic Tubing Fittings:

a. Fittings and conduit bodies shall neet the requirenents of UL

514B, ANSI C80.3, and NEMA FB1.
b. Only steel or nalleable iron materials are acceptabl e.

c. Conpressi on Couplings and Connectors: Concrete-tight and rain-

tight, with connectors having insulated throats.
d. Indent-type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings nade of

"pot metal" are prohibited.
4. Flexible Metal Conduit Fittings:
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a. Conformto UL 514B. Only steel or nalleable iron materials are

accept abl e.
b. Canmp-type, with insul ated throat.
5. Liquid-tight Flexible Metal Conduit Fittings:

a. Fittings shall neet the requirenents of UL 514B and NEMVA FBL.

b. Only steel or nalleable iron nmaterials are acceptabl e.

c. Fittings nmust incorporate a threaded grounding cone, a steel or

pl astic conpression ring, and a gland for tightening. Connectors

shal | have insul ated throats.
6. Expansion and Defl ection Couplings:
a. Conformto UL 467 and UL 514B.
b. Accommmpdate a 19 nm (0. 75-inch) defl ection, expansion, or
contraction in any direction, and all ow 30 degree angul ar

def | ecti ons.

c. Include internal flexible nmetal braid, sized to guarantee conduit

ground continuity and a | ow i npedance path for fault currents, in

accordance with UL 467 and the NEC tabl es for equi pnent grounding

conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, npoisture and

heat -resi stant nol ded rubber material with stainless stee

cl anps.
D. Conduit Supports:

j acket

1. Parts and Hardware: Zinc-coat or provide equival ent corrosion

protection.

2. Individual Conduit Hangers: Designed for the purpose, having a

pre-assenbl ed closure bolt and nut, and provisions for receiving a

hanger rod.

3. Miultiple Conduit (Trapeze) Hangers: Not |less than 38 mmx 38 nmm
(1.5 x 1.5 inches), 12-gauge steel, cold-forned, |ipped channels;

with not less than 9 nm (0. 375-inch) dianeter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion

shi el ds, or machine bolt expansion
E. CQutlet, Junction, and Pull Boxes:
1. UL-50 and UL-514A.

2. Rustproof cast netal where required by the NEC or shown on draw ngs.

3. Sheet Metal Boxes: Galvanized steel, except where shown on

dr awi ngs.
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PART 3 - EXECUTI ON
3.1 PENETRATI ONS

A

Cutting or Hol es:

1. Cut holes in advance where they should be placed in the structura
el enents, such as ribs or beans. btain the approval of the COR
prior to drilling through structural elenents.

2. Cut holes through concrete and masonry in new and existing
structures with a dianmond core drill or concrete saw. Pneumatic
hamrers, inpact electric, hand, or manual hamer-type drills are not
al | owed, except when permtted by the COR where working space is
[imted.

Firestop: Were conduits, w reways, and other electrical raceways pass

through fire partitions, fire walls, snoke partitions, or floors,

install a fire stop that provides an effective barrier against the

spread of fire, snoke and gases as specified in Section 07 84 00,

FI RESTOPPI NG

Waterproofing: At floor, exterior wall, and roof conduit penetrations,

conpl etely seal the gap around conduit to render it watertight, as

specified in Section 07 92 00, JO NT SEALANTS

3.2 I NSTALLATI ON, GENERAL

A

In accordance with UL, NEC, NEMA, as shown on draw ngs, and as

speci fied herein.

Raceway systens used for Essential Electrical Systens (EES) shall be

entirely independent of other raceway systens.

Install conduit as foll ows:

1. In conplete nechanically and electrically continuous runs before
pulling in cables or wres.

2. Unless otherw se indicated on the drawi ngs or specified herein,
installation of all conduits shall be concealed within finished
wal I's, floors, and ceilings.

3. Flattened, dented, or defornmed conduit is not permtted. Renove and
repl ace the damaged conduits with new conduits.

4. Assure conduit installation does not encroach into the ceiling
hei ght head room wal kways, or doorways.

Cut conduits square, ream renmove burrs, and draw up tight.
| ndependent |y support conduit at 2.4 M (8 feet) on centers with
specified materials and as shown on draw ngs.
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7. Do not use suspended ceilings, suspended ceiling supporting nenbers,

lighting fixtures, other conduits, cable tray, boxes, piping, or
ducts to support conduits and conduit runs.

8. Support within 300 mm (12 inches) of changes of direction, and
within 300 nm (12 i nches) of each enclosure to which connect ed.

9. Cose ends of enpty conduits with plugs or caps at the rough-in
stage until wires are pulled in, to prevent entry of debris.

10. Conduit installations under fume and vent hoods are prohibited.

11. Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes with bonding type |ocknuts. For rigid steel and | MC conduit
installations, provide a | ocknut on the inside of the enclosure,
made up wench tight. Do not nake conduit connections to junction
box covers.

12. Conduit bodies shall only be used for changes in direction, and
shall not contain splices

D. Conduit Bends:

1. Make bends wi th standard conduit bendi ng machi nes.

2. Conduit hickey nmay be used for slight offsets and for straightening
stubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

E. Layout and Homeruns:

1. Install conduit with wiring, including homeruns, as shown on
dr awi ngs.

2. Deviations: WMake only where necessary to avoid interferences and
only after drawi ngs showi ng the proposed devi ati ons have been
subm tted and approved by the COR

3. 3 CONCEALED WORK | NSTALLATI ON
A. In Concrete:

1. Conduit: Rigid steel, IMC, or EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel, or vapor barriers.

2. Align and run conduit in direct lines.

3. Install conduit through concrete beans only:

a. Where shown on the structural draw ngs.

b. As approved by the COR prior to construction, and after submitta
of drawi ng showi ng | ocation, size, and position of each
penetrati on.
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4. Installation of conduit in concrete that is less than 75 mm (3

i nches) thick is prohibited.
a. Conduit outside dianmeter larger than one-third of the slab
thi ckness is prohibited.
b. Space between conduits in slabs: Approximtely six conduit
di aneters apart, and one conduit dianeter at conduit crossings.
c. Install conduits approximately in the center of the slab so that
there will be a m nimumof 19 mm (0.75-inch) of concrete around
the conduits.

5. Make couplings and connections watertight. Use thread conpounds
that are UL approved conductive type to ensure |ow resistance ground
continuity through the conduits. Tightening setscrews with pliers
i s prohibited.

B. Above Furred or Suspended Ceilings and in Wlls:

1. Conduit for Conductors 600 V and Below. Rigid steel, IMC, or EMI
M xing different types of conduits in the sane systemis prohibited.

2. Align and run conduit parallel or perpendicular to the building
I'i nes.

3. Connect recessed lighting fixtures to conduit runs with nmaxi nrum 1.8
M (6 feet) of flexible nmetal conduit extending froma junction box
to the fixture
Tightening set screws with pliers is prohibited.

For conduits running through netal studs, linmt field cut holes to
no nore than 70% of web depth. Spacing between hol es shall be at
| east 457 mm (18 inches). Cuts or notches in flanges or return lips
shall not be permtted.
3.4 EXPOSED WORK | NSTALLATI ON
A. Unl ess otherw se indicated on draw ngs, exposed conduit is only
permitted in mechanical and el ectrical roons.

B. Conduit for Conductors 600 V and Below. Rigid steel, IM: or EMI
M xing different types of conduits in the systemis prohibited.
C. Align and run conduit parallel or perpendicular to the building Iines.
D. Install horizontal runs close to the ceiling or beans and secure with
conduit straps.
E. Support horizontal or vertical runs at not over 2.4 M (8 feet)

i nterval s.
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3.5 WET OR DAMP LOCATI ONS
A. Use rigid steel or IMC conduits unless as shown on draw ngs.
B. Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold locations, i.e., refrigerated spaces,

constant -tenperature roons, air-conditioned spaces, building exterior
wal | s, roofs, or sinmlar spaces.

C. Userigid steel or IMC conduit within 1.5 M (5 feet) of the exterior
and bel ow concrete building slabs in contact with soil, gravel, or
vapor barriers, unless as shown on drawi ngs. Conduit shall be half-
| apped with 10 mi| PVC tape before installation. After installation
conpl etely recoat or retape any damaged areas of coati ng.

D. Conduits run on roof shall be supported with integral gal vani zed |ipped
steel channel, attached to UV-inhibited pol ycarbonate or pol ypropyl ene
bl ocks every 2.4 M (8 feet) with 9 nm (3/8-inch) gal vani zed t hreaded
rods, square washer and | ocknut. Conduits shall be attached to stee
channel with conduit clanps.

3.6 MOTORS AND VI BRATI NG EQUI PMENT

A. Use flexible netal conduit for connections to notors and ot her
el ectrical equi pnent subject to novenent, vibration, msalignnent,
cranped quarters, or noise transnission

B. Use liquid-tight flexible nmetal conduit for installation in exterior
| ocations, moisture or hunmidity | aden atnosphere, corrosive atnosphere,
wat er or spray wash-down operations, inside airstreamof HVAC units,
and | ocations subject to seepage or dripping of oil, grease, or water

C. Provide a green equi pnent groundi ng conductor with flexible and Iiquid-
tight flexible metal conduit.

3.7 EXPANSI ON JO NTS

A. Conduits 75 mm (3 inch) and larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansi on and deflection couplings. Install the couplings in
accordance with the manufacturer's reconmendati ons.

B. Provide conduits snmaller than 75 nm (3 inch) with junction boxes on
both si des of the expansion joint. Connect flexible metal conduits to
junction boxes with sufficient slack to produce a 125 nmm (5 inch)
vertical drop m dway between the ends of the flexible netal conduit.

Fl exi bl e netal conduit shall have a green insul ated copper bonding
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junper installed. In lieu of this flexible netal conduit, expansion and

defl ection couplings as specified above are acceptable.
C. Install expansion and defl ection couplings where shown.
3.8 CONDU T SUPPORTS

A. Safe working | oad shall not exceed one-quarter of proof test |oad of
fasteni ng devices.

B. Use pipe straps or individual conduit hangers for supporting individua
condui ts.

C. Support nultiple conduit runs with trapeze hangers. Use trapeze
hangers that are designed to support a load equal to or greater than
the sum of the weights of the conduits, wires, hanger itself, and an
addi tional 90 kg (200 Ibs). Attach each conduit with U-bolts or other
approved fasteners.

D. Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and sinilar itens.

E. Fasteners and Supports in Solid Masonry and Concrete:

1. New Construction: Use steel or nalleable iron concrete inserts set
in place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not |ess than 6 nm (0.25-inch) bolt size
and not less than 28 mm (1.125 inch) in enbednent.
b. Power set fasteners not less than 6 mm (0.25-inch) dianmeter with
depth of penetration not less than 75 mm (3 inch).
c. Use vibration and shock-resistant anchors and fasteners for
attaching to concrete ceilings.

il

Hol | ow Masonry: Toggle bolts.

G Bolts supported only by plaster or gypsumwal |l board are not acceptabl e.

H Metal Structures: Use nachine screw fasteners or other devices
specifically designed and approved for the application

|. Attachnment by wood plugs, raw plug, plastic, |lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
prohi bi t ed.

J. Chain, wire, or perforated strap shall not be used to support or fasten
condui t.

K. Spring steel type supports or fasteners are prohibited for all uses

except horizontal and vertical supports/fasteners within walls.
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L. Vertical Supports: Vertical conduit runs shall have riser clanps and

supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
col l ars.
3.11 BOX | NSTALLATI ON

A. Boxes for Conceal ed Conduits:
1. Flush-nount ed.
2. Provide raised covers for boxes to suit the wall or ceiling,

construction, and finish.

B. In addition to boxes shown, install additional boxes where needed to
prevent damage to cables and wires during pulling-in operations or
where nore than the equival ent of 4-90 degree bends are necessary.

C. Locate pullboxes so that covers are accessible and easily renpved.
Coordi nate locations with piping and ductwork where install ed above
ceilings.

D. Renove only knockouts as required. Plug unused openings. Use threaded
plugs for cast netal boxes and snap-in netal covers for sheet netal
boxes.

E. CQutlet boxes nounted back-to-back in the same wall are prohibited. A
nmi ni mrum 600 nm (24 inch) center-to-center lateral spacing shall be
mai nt ai ned bet ween boxes.

F. Flush-nmounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall.
Surface-mounted wall or ceiling boxes shall be installed with surface-
style flat or raised covers.

G Mninumsize of outlet boxes for ground fault circuit interrupter
(GFCl) receptacles is 100 mm (4 inches) square x 55 mm (2.125 inches)
deep, with device covers for the wall material and thickness involved.

H Stencil or install phenolic nanepl ates on covers of the boxes
identified on riser diagrams; for example "SIGFA JB No. 1."

I. On all branch circuit junction box covers, identify the circuits with
bl ack marker.

---END- - -
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