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00 72 01
I NFECTI ON CONTROL

PART 1 - GENERAL

A GENERAL | NTENTI ON:

1. The Contractor is solely responsible for the health and safety of
their enployees. The Contractor is also responsible to protect
the health and safety of the VA Community (patients, staff, and
visitors) fromunwanted effects of construction.

2. The Contractor shall conply with Section 01 00 00 - General
Requi rements, Paragraph 1.8, Infection Prevention Measures.

3. PRECAUTI ONS:

a. The Contractor is responsible for taking precautions
necessary to mnim ze infection control risk. Such
precautions are defined in this section.

b. Each construction activity has been assigned an "Infection
Control Precaution Cass" (ICP dass), which is deterni ned

1) The type of construction work;

2) The duration of construction work;

3) The location of construction work; and
4) The relative risk to the VA Comunity.

C. Each I1CP Class |lists separate precautions, which nust be
taken during construction and at the conpletion of
construction. Such precautions are mandatory.

d. The VA Infection Control Practitioner (or designee) shall
assign an ICP Class for any construction activity, which
has not been assigned one.

e. When several construction activities occur sinultaneously in
the Project Area, the highest ICP Cass for any one of the
activities shall apply to all of the activities.

4. | NFECTI ON CONTROL PLAN: Contractor shall establish and maintain an
Infection Control Plan detailing project-specific neasures to be
taken. Prior to the start of work, Contractor shall submt this
plan for review for conpliance with this section in accordance
with Section 01 33 23, Shop Drawi ngs, Product Data, and Sanpl es.

B. SUBM TTALS
1. All submittal shall be in accordance with Section 01 33 23, Shop
Drawi ngs, Product Data, and Sanpl es.
2. Subnmit conplete manufacturer’s data and literature on all

products.
3. Subnmit a conplete Infection Control Plan, including:
a. Fl oor plan showi ng tenporary construction, dust mats,

exhausts fans, floor protection, and paths of travel (for
construction personnel access, construction materials, and
debris renoval).

b. Sequence of operations

C. Description of Infection Control procedures

C. TESTI NG
1. Any tinme that the Contractor is working within the existing
bui | di ng, Contractor shall perform snoke tests each day that
there is ICP Cass Il, IIl, or IV construction activity.
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2. Performa mninmmof one test, three tinmes a day.
3. Location and schedule for testing shall be as directed by COR COR

and Construction Superintendent shall be present for all tests.

4., Testing shall determine if there is a "positive" reading (air flow

nmoving fromwork areas to occupied areas) when ICP Cass |1, III,
or IV activities are being performed, until such activities are
conplete. |If a positive reading is taken, Contractor shall

i medi ately stop construction, correct the situation, and re-
test. Construction may not resunme until authorized by the COR

D. | NFECTI ON CONTROL PRECAUTI ON CLASSES (| CP CLASS):
1. Woirk required in each ICP Class shall be in accordance with the
follow ng tabl e:

| CP d ass Work Required During Wor k Requi red Upon

Construction Period 1 Conpl eti on of Project

G ass | Execute work by nethods to
mnimze raising dust from
constructi on operations.

I medi ately replace a ceiling
tile displaced for visual
i nspection.

Class |1 During drilling, grinding, W pe wor k
cutting, sanding, and other dust- surfaces with
produci ng operations, provide di si nfectant.
active neans to mnimze dust from Cont ai n
di spersing into the atnosphere. construction
These shall consist of vacuum wast e before
attachnments to power tools, transport in
i ndustrial strength ("Shop-Vac") tightly covered
vacuum cl eaners, or nmmintaining cont ai ners.
negative air pressure within the Wet nmop and/ or
work area utilizing HEPA-filter- vacuum wi t h HEPA-
equi pped air filtration units. filtered vacuum

Water mi st work surfaces to bef ore | eavi ng
control dust while cutting. wor k ar ea.

For activities within work Rermove isol ation
area, provide tenporary of HVAC systemin
construction partitions and seal wor k ar ea;
unused doors and voids at reinstall renoved
perimeter of work area with duct portions of HVAC
tape to seal work area from non- system
wor k ar ea.

Pl ace dust mat at entrances and
exits of work area.

To prevent contami nation of
duct system isolate HVAC system
in work area by renoving
di ffusers, grilles and flex duct,
and cappi ng ducts airtight.

Renmove construction waste
daily.

Class Il To prevent contam nation of duct Renove barrier

system isolate HVAC systemin
wor k area by renoving diffusers,

mat eri al s
carefully to
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| CP d ass

Work Required During
Construction Period 1

Wor k Requi red Upon
Conmpl etion of Project

grilles and flex duct, and capping

ducts airtight.

For activities within work area,
provi de tenporary construction
partitions and seal unused doors
and voids at perinmeter of work
area with duct tape to seal work
area from non-work area. For
activities outside of work area,
provi de tenporary partitions and
seal doors as noted above or

i mpl enent control cube nethod
(cart with plastic covering and
seal ed connection to work site
with HEPA-filtered vacuum for
vacuumng prior to exit) before
construction begins.

Mai ntai n negative air pressure
within work area utilizing HEPA-
filter-equipped air filtration
units.

Cont ai n construction waste before
transport in tightly covered
containers. Renopbve waste daily.
Cover transport containers. Tape

covering unless using a solid lid.

Provi de dust mat at entrances and
exits of work area.

mnimze
spreadi ng of dirt
and debris

associ ated with
construction.

Thor oughl y vacuum
work area with
HEPA-fil tered
vacuuns.

Wet nmop area with
di si nfect ant .
Renove isol ation
of HVAC systemin
wor k ar ea;
reinstall renoved
portions of HVAC
system

Do not renove
precautions from
work area unti
project is

i nspected by at

| east one of the
following: the VA
Saf ety

Depart nent,

I nfection Contro
Depart nent, the
COR, or their

desi ghees.
I CP d ass Work Required During Wor k Requi red Upon
Construction Period 1 Conpl eti on of Project
Class |V To prevent contani nation of duct Rermove barrier

system isolate HVAC systemin
wor k area by renoving diffusers,

grilles and flex duct, and capping

ducts airtight.

For activities within work area
provi de tenporary construction
partitions and seal unused doors
and voids at perinmeter of work
area with duct tape to seal work
area from non-work area. For
activities outside of work area,
provi de tenporary partitions and
seal doors as noted above or

i mpl enent control cube nethod
(cart with plastic covering and
seal ed connection to work site
with HEPA-filtered vacuum for
vacuumng prior to exit) before
construction begins.

Mai ntai n negative air pressure

material carefully
to mninze
spreadi ng of dirt
and debris
associated with
construction.

Thor oughl y vacuum
wor k area with HEPA-
filtered vacuuns.
Wet nop area with

di si nfectant.

Rermove isol ation of
HVAC systemin work
area; reinstal
renoved portions of
HVAC system

Do not renove
precauti ons from
work area unti
project is inspected
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| CP d ass

Work Required During
Construction Period 1

Wor k Requi red Upon
Conmpl etion of Project

within work area utilizing HEPA-
filter-equipped air filtration
units.

Seal hol es at pipes, conduits,
ducts, and punctures airtight.
Construct an air-tight vestibule
and require all personnel to pass
through this roomso they can be
vacuured using a HEPA-filtered
vacuum cl eaner before | eaving work
area; or they can wear cloth or
paper coveralls that are renoved
in the tenporary vestibul e each
time they | eave the work area
Provi de dust mat at entrances and
exits of work area.

Al'l personnel entering the work
area are required to wear shoe
covers. Shoe covers must be
changed in the tenporary vestibul e
each tinme personnel exits the work
area

Cont ai n construction waste before
transport in tightly covered
containers. Renpve waste daily.
Cover transport containers. Tape
covering unless using a solid lid.

by at | east one of
the follow ng: the
VA Safety

Depart nent,

I nfection Contro
Departnent, the COR,
or their designees.

E

LI ST OF | NFECTI ON CONTROL PRECAUTI ON CLASS (1 CP CLASS) FOR EACH
CONSTRUCTI ON ACTIVITY 1

SECTI ON # SECTI ON NAME CLASS
Section 02 41 Denolition Class |
00,
Section 07 92 Joi nt Seal ants Class |
00,
Section 09 51 Acoustical Ceilings Class |
00,
Section 23 05 Common Wrk Results for HVAC and Cl ass
11, St eam Generati on
Section 23 05 Testing, Adjusting, and Bal ancing for Class |
93, HVAC
Section 23 07 HVAC, Pl umbi ng, and Boil er Pl ant Class |
11, I nsul ati on
Section 23 09 Direct-Digital Control System for C ass
23, HVAC
Section 23 21 Hydr oni ¢ Pi pi ng Class |
13,
Section 23 31 HVAC Ducts and Casi ngs Class |
00,
Section 23 37 Air Qutlets and Inlets Class |
00,
Section 26 05 Requi rements for Electrical C ass
11, Install ati ons
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Not es:

PART 2 -

A

PART 3 -

A

Section 26 05 Low Vol t age El ectrical Power Class |
21, Conduct ors and Cables (600 Volts and

Bel ow)
Section 26 05 Groundi ng and Bondi ng for Electrical Class |
26, Syst ens
Section 26 05 Raceway and Boxes for Electrical Class |
33, Syst ens

Precautions |isted under "Wrk Required During Construction Period" are
applicable 24 hours a day, 7 days a week, until each activity is

conpl et e.

PRODUCTS/ DEFI NI TI ONS

Tenporary construction materials shall be as shown in the

dr awi ngs.

DUST MATS: 36" x 36", disposable LDPE adhesive sheets that
hol d particul ate matter on contact, 30 sheets/mat, nmounted on
manuf acturer's 38" x 38" mat base.

HEPA (H GH EFFI Cl ENCY PARTI CULATE AIR) FILTER filters

whi ch, when properly installed in HYAC and vacuum syst ens,

capture 95%

of 0.3 mcrons, including pollen, nold spores, and dust particles.

FLOOR MATS: 3' wide x 10' long and 3' wide x 16' |ong wal k-
off mats with nylon surface and nitrile backing.

NEGATI VE PRESSURE: Provi di ng an appreciable flow of clean
air fromthe occupied portion of the Medical Center into the work area
t hrough the use of HVAC systens, fans, and filters. Exhaust for the
wor k area shall be 20% greater than intake.

Transport containers (for transporting waste through the
Medi cal Center): Plastic, 4-wheel carts, approximtely 31" W x 66""

long x 38" H., 1 CY/1000 Ib. capacity or approved equal. Provide
manuf acturer's solid plastic lids for ICP Class IIl and IV activities.
EXECUTI ON

TEMPORARY CONSTRUCTI ON:  Construct tenporary partitions in accordance
with the draw ngs.

SEQUENCI NG & SCHEDULI NG

1. Prior to starting construction activities within the existing
bui I di ng or open to the existing building, infection control
precautions shall be inplenented in the follow ng order:

a.

b.
cC.

Install negative air pressure/ HEPA filter system (ICP
Classes Il & 1V; Cass |l when provided).

| sol ate HVAC system (ICP Casses I, Il1l, and IV).
Construct tenporary partitions and seal openings (ICP
Classes II, IIl, and IV).

Provide all other precautions.
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2. At the conpletion of construction activities, infection contro
precautions shall be renmoved in the reverse order from which they
were inplenented (i.e., start with 1.d and end with 1.a).

3. When VA inspection is required prior to renpving precautions (see
ICP chart in Part 1), notify COR at | east 2 working days prior to
i nspection.

DUST MATS: Provide a new, clean, sticky surface as required to
elimnate tracking of dust fromthe work area to occupied areas; at a
nm ni mum provide this new surface at the begi nning of each work day and
as directed by COCOR to naintain clean areas within the occupied
building. Install on floor on the occupied side of each door between
construction areas and areas occupied by the VA

HEPA FILTERS: Install in accordance with manufacturer's
reconmendati ons as required to produce the specified performance.
Change filters and provide pre-filters as necessary to nmaintain the
speci fied performance.

NEGATI VE PRESSURE: Operate fans and ot her equi pment continuously (24
hours a day, 7 days a week) during construction, to ensure that
negati ve pressure is maintained in the work area. Provide gal vani zed
steel ductwork fromfans/filters/ equipnment, to the exterior. Provide
temporary nagnahel i ¢ gauges at each door between construction areas and
areas occupi ed by the VA, Provide sensors on both sides of doors. Check
readi ngs of magnahelic gauge with COR a mininumof 4 tines a day.

RESTORATI ON:  Renove all precautions after work is conplete (See "B"
above). Repair or replace any damage due to tenporary precautions.

Rermove all dust, dirt, and debris prior to renoving tenporary
partitions.

END OF SECTION 00 72 01
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SECTION 01 00 00 - GENERAL REQUIREMENTS

GENERAL INTENTION:

Contractor shall completely prepare site and furnish labor, equipment, and materials and perform work for the
replacement of the Air Terminals (VAV's) as required by drawings and specifications. See SF 1442 for the Bid Items.

Visitsto the site by Bidders may be made only by appointment with the Contracting Officer.
deleted.

All employees of general contractor and subcontractors shall comply with VA security management program and
obtain permission of the VA police, be identified by project and employer, and restricted from unauthorized access.
Contractors will be provided with badges after providing proof of identification. Badges must be worn by all persons
while on VA property.

Prior to commencing work, general contractor shall provide proof that a OSHA certified “competent person” (CP)
(29 CFR 1926.20(b)(2) will maintain a presence at the work site whenever the general or subcontractors are present

Training:

1. All employees of general contractor or subcontractors shall have the 10-hour OSHA certified Construction
Safety course and /or other relevant competency training, as determined by VA CP with input from the ICRA
team.

2. Submit training records of all such employees for approval before the start of work.

SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR:

AFTER AWARD OF CONTRACT, Contractor shall make additional sets of drawings and specifications at
contractor’s expense, for the PDF files posted on-line by the VA.

CONSTRUCTION SECURITY REQUIREMENTS:

Security Plan:

1. Thesecurity plan defines both physical and administrative security procedures that will remain effective for the
entire duration of the project.

2. The Genera Contractor isresponsible for assuring that all sub-contractors working on the project and their
employees also comply with these regul ations.

Security Procedures:

1. Genera Contractor’s employees shall not enter the project site without appropriate badge. They may also be
subject to inspection of their personal effects when entering or leaving the project site.

2. For working outside the “regular hours” as defined in the contract, the Contractor shall give 3 days notice to the
Contracting Officer so that security arrangements can be provided. This notice is separate from any notices
required for utility shutdown described later in this section.

3. No photography of VA premisesis allowed without written permission of the Contracting Officer. When
photographs are permitted, Contractor shall ensure that no VA patients or employees are in the photographs.

4. VA reservestheright to close down or shut down the project site and order General Contractor’ s employees off
the premisesin the event of a national emergency. The General Contractor may return to the site only with the
written approval of the Contracting Officer.

Motor Vehicle Restrictions

1. Parking for the Contractor employees and subcontractorsis NOT provided. One parking pass for the
Contractor’ s on-site Superintendent shall be provided for parking in the contractor spaces, but does not
guarantee a parking spot will be available.

2. Use of the warehouse loading dock shall be coordinated with the COTR. No vehicle shall be left at the
dock without the approval from the Warehouse Supervisor.
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FIRE SAFETY:

Applicable Publications. Publications listed below form part of this Article to extent referenced. Publications are
referenced in text by basic designations only.
1. American Society for Testing and Materials (ASTM):

E84-2009........ccoovevrrrrerreeen Surface Burning Characteristics of Building Materials
2. Nationa Fire Protection Association (NFPA):

0201 O Standard for Portable Fire Extinguishers

110272200 J Flammable and Combustible Liquids Code

51B-2009......cccomirrerrenirnnnenns Standard for Fire Prevention During Welding, Cutting and Other Hot Work

70-2011 ..ot National Electrical Code

241-2009 ... Standard for Safeguarding Construction, Alteration, and Demolition Operations
3. Occupational Safety and Health Administration (OSHA):

29 CFR 1926.......cccveveiecvininns Safety and Health Regulations for Construction

Fire Safety Plan: Establish and maintain afire protection program in accordance with 29 CFR 1926. Prior to start of
work, prepare a plan detailing project-specific fire safety measures, including periodic status reports, and submit to
COR and Engineer for review for compliance with contract requirements in accordance with Section 01 33 23,
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any worker for the contractor or subcontractors
beginning work, they shall undergo a safety briefing provided by the general contractor’s competent person per
OSHA requirements. This briefing shall include information on the construction limits, VAMC safety guidelines,
means of egress, break areas, work hours, locations of restrooms, use of VAMC equipment, etc. Documentation shall
be provided to the COR that individuals have undergone contractor’s safety briefing.

Site and Building Access: Maintain free and unobstructed access to facility emergency services and for fire, police
and other emergency response forces in accordance with NFPA 241,

Separate temporary facilities, such astrailers, storage sheds, and dumpsters, from existing buildings and new
construction by distances in accordance with NFPA 241. For small facilities with less than 6 m (20 feet) exposing
overall length, separate by 3m (10 feet).

Means of Egress. Do not block exiting for occupied buildings, including paths from exits to roads. Minimize
disruptions and coordinate with COR.

Egress Routes for Construction Workers: Maintain free and unobstructed egress. Inspect daily. Report findings and
corrective actions weekly, to the COR.

Fire Extinguishers: Provide and maintain extinguishers in construction areas and temporary storage areasin
accordance with 29 CFR 1926, NFPA 241 and NFPA 10.

Flammable and Combustible Liquids. Store, dispense and use liquids in accordance with 29 CFR 1926, NFPA 241
and NFPA 30.

Existing Fire Protection: Do not impair automatic sprinklers, smoke and heat detection, and fire alarm systems,
except for portionsimmediately under construction, and temporarily for connections. Provide fire watch for
impairments more than 4 hours in a 24-hour period. Request interruptions in accordance with Article,
OPERATIONS AND STORAGE AREAS, and coordinate with COR. All existing or temporary fire protection
systems (fire alarms, sprinklers) located in construction areas shall be tested as coordinated with the medical center.
Parameters for the testing and results of any tests performed shall be recorded by the medical center and copies
provided to the COR.

Smoke Detectors: Prevent accidental operation. Remove temporary covers at end of work operations each day.
Coordinate with COR.

Hot Work: Perform and safeguard hot work operations in accordance with NFPA 241 and NFPA 51B. Coordinate
with COR to obtain permits 24 hours in advance. Designate contractor's responsible project-site fire prevention
program manager to permit hot work.
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Fire Hazard Prevention and Safety Inspections. Inspect entire construction areas weekly. Coordinate with, and report
findings and corrective actions weekly to COR.

Smoking: Smoking is prohibited on VA property.
Dispose of waste and debris in accordance with NFPA 241. Remove from buildings daily.
Perform other construction, alteration and demolition operations in accordance with 29 CFR 1926.

If required, submit documentation to the COR that personnel have been trained in the fire safety aspects of working
in areas with impaired structural or compartmentalization features.

OPERATIONS AND STORAGE AREAS:

The Contractor shall confine al operations (including storage of materials) on Government premisesto areas
authorized or approved by the Contracting Officer. The Contractor shall hold and save the Government, its officers
and agents, free and harmless from liability of any nature occasioned by the Contractor's performance.

The Contractor shall, under regulations prescribed by the Contracting Officer, use only established roadways, or use
temporary roadways constructed by the Contractor when and as authorized by the Contracting Officer. When
materials are transported in prosecuting the work, vehicles shall not be loaded beyond the loading capacity
recommended by the manufacturer of the vehicle or prescribed by any Federal, State, or local law or regulation.
When it is necessary to cross curbs or sidewalks, the Contractor shall protect them from damage. The Contractor
shall repair or pay for the repair of any damaged curbs, sidewalks, or roads.

Working space and space available for storing materials shall be determined by the COR.
Workmen are subject to rules of the Medical Center applicable to their conduct.

Execute work so asto interfere as little as possible with normal functioning of the Medical Center asawhole,
including operations of utility services, fire protection systems and any existing equipment, and with work being
done by others.

Building will be occupied during performance of work.

1. Contractor shall take all measures and provide all material necessary for protecting existing equipment and
property in affected areas of construction against dust and debris, so that equipment and affected areas to be
used in the Medical Centers operations will not be hindered. Contractor shall permit access to Department of
Veterans Affairs personnel and patients through other construction areas which serve as routes of access to such
affected areas and equipment. Coordinate alteration work in areas occupied by Department of Veterans Affairs
so that Medical Center operations will continue during the construction period.

2. Immediate areas of aterations not mentioned in preceding Subparagraph 1 will be temporarily vacated while
alterations are performed.

When a project areaisturned over to Contractor, Contractor shall accept entire responsibility therefore.

1. Contractor shall maintain a minimum temperature of 60 degrees F at all times, except as otherwise specified.

2. Contractor shall maintain in operating condition existing fire protection and alarm equipment. In connection
with fire alarm equipment, Contractor shall make arrangements for pre-inspection of site with the COR.

Utilities Services. Maintain existing utility servicesfor Medical Center at all times. Provide temporary facilities,
labor, materials, equipment, connections, and utilities to assure uninterrupted services. Where necessary to cut
existing water, steam, gases, sewer or air pipes, or conduits, wires, cables, etc. of utility services or of fire protection
systems and communications systems (including telephone), they shall be cut and capped at suitable places where
shown; or, in absence of such indication, where directed by COR.

1. No utility service such aswater, gas, steam, sewers or electricity, or fire protection systems and communications
systems may be interrupted without prior approval of COR. Electrical work shall be accomplished with all
affected circuits or equipment de-energized. When an electrical outage cannot be accomplished, work on any
energized circuits or equipment, shall not commence without the COR prior knowledge and written approval.
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Refer to specification Sections 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, 27 05 11
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS and 28 05 11, REQUIREMENTS FOR
ELECTRONIC SAFETY AND SECURITY INSTALLATIONS for additional requirements.

2. Contractor shall submit arequest to interrupt any such services to Resident Engineer, in writing, 48 hoursin
advance of proposed interruption. Request shall state reason, date, exact time of, and approximate duration of
such interruption.

3. Contractor will be advised (in writing) of approval of request, or of which other date and/or time such
interruption will cause least inconvenience to operations of Medical Center. Interruption time approved by
Medical Center may occur at other than Contractor's normal working hours.

4. Mgagjor interruptions of any system must be requested, in writing, at least 15 calendar days prior to the desired
time and shall be performed as directed by the COR.

5. Incase of acontract construction emergency, service will be interrupted on approval of COR. Such approval
will be confirmed in writing as soon as practical.

Abandoned Lines: All as abandoned services (wires, cables, conduits, ducts, pipes and the like, and their hangers or
supports, which are to be abandoned but are not required to be entirely removed, shall be sealed, capped or plugged.
Thelines shall not be capped in finished areas, but shall be removed and sealed, capped or plugged in ceilings,
within furred spaces, in unfinished areas, or within walls or partitions; so that they are completely behind the finished
surfaces.

To minimize interference of construction activities with flow of Medical Center traffic, comply with the following:

1. Keep roads, walks and entrances to grounds, to parking and to occupied areas of buildings clear of construction
materials, debris and standing construction equipment and vehicles.

2. Perform all work after 5pm and prior to 7am, Monday through Friday, or anytime Saturdays.

Coordinate the work for this contract with other construction operations as directed by the COR. This includes the
scheduling of traffic and the use of roadways, as specified in Article, USE OF ROADWAYS.

ALTERATIONS:

Survey: Before any work is started, the Contractor shall make a thorough survey with the COR of the areas of

buildings, in which alterations occur and areas which are anticipated routes of access, and furnish areport, signed by

both, to the Contracting Officer. This report shall list by rooms and spaces:

1. Existing condition and types of resilient flooring, doors, windows, walls and other surfaces not required to be
altered throughout affected areas of the building.

2. Existence and conditions of items such as plumbing fixtures and accessories, electrical fixtures, equipment,
venetian blinds, shades, etc., required by drawings to be either reused or relocated, or both.

3. Shall note any discrepancies between drawings and existing conditions at site.

4. Shall designate areas for working space, materials storage and routes of accessto areas within buildings where
aterations occur and which have been agreed upon by Contractor and COR.

Any items required by drawings to be either reused or relocated or both, found during this survey to be nonexistent,
or in opinion of COR, to be in such condition that their use isimpossible or impractical, shall be furnished and/or
replaced by Contractor with new itemsin accordance with specifications which will be furnished by Government.
Provided the contract work is changed by reason of this subparagraph B, the contract will be modified accordingly,
under provisions of clause entitled "DIFFERING SITE CONDITIONS' (FAR 52.236-2) and "CHANGES' (FAR
52.243-4 and VAAR 852.236-88).

Re-Survey: Thirty days before expected partial or final inspection date, the Contractor and COR together shall make

athorough re-survey of the areas of buildings involved. They shall furnish areport on conditions then existing, of

resilient flooring, doors, windows, walls and other surfaces as compared with conditions of same as noted in first

condition survey report:

1. Re-survey report shall aso list any damage caused by Contractor to such flooring and other surfaces, despite
protection measures; and, will form basis for determining extent of repair work required of Contractor to restore
damage caused by Contractor's workmen in executing work of this contract.
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Protection: Provide the following protective measures:

1. Wherever existing roof surfaces are disturbed they shall be protected against water infiltration. In case of leaks,
they shall be repaired immediately upon discovery.

2. Temporary protection against damage for portions of existing structures and grounds where work isto be done,
materials handled and equipment moved and/or relocated.

3. Protection of interior of existing structures at al times, from damage, dust and weather inclemency. Wherever
work is performed, floor surfaces that are to remain in place shall be adequately protected prior to starting work,
and this protection shall be maintained intact until all work in the area is completed.

INFECTION PREVENTION MEASURES:

Implement the requirements of VAMC' s Infection Control Risk Assessment (ICRA) team asindicated in
specification 007201. ICRA Group may monitor dust in the vicinity of the construction work and require the
Contractor to take corrective action immediately if the safe levels are exceeded.

Establish and maintain a dust control program as part of the contractor’s infection preventive measures in accordance

with the guidelines provided by ICRA Group. Prior to start of work, prepare a plan detailing proj ect-specific dust

protection measures, including periodic status reports, and submit to Engineer or Architect for review for compliance

with contract requirements in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND

SAMPLES.

1. All personnel involved in the construction or renovation activity shall be educated and trained in infection
prevention measures established by the medical center.

Medical center Infection Control personnel shall monitor for airborne disease (e.g. aspergillosis) as appropriate
during construction. A baseline of conditions may be established by the medical center prior to the start of work and
periodically during the construction stage to determine impact of construction activities onindoor air quality. In
addition:

1. TheCOR and VAMC Infection Control personnel shall review pressure differential monitoring documentation
to verify that pressure differentials in the construction zone and in the patient-care rooms are appropriate for
their settings. The requirement for negative air pressure in the construction zone shall depend on the location
and type of activity. Upon notification, the contractor shall implement corrective measures to restore proper
pressure differentials as needed.

2. Incase of any problem, the medical center, along with assistance from the contractor, shall conduct an
environmental assessment to find and eliminate the source.

In general, following preventive measures shall be adopted during construction to keep down dust and prevent mold.

1. Dampen debristo keep down dust and provide temporary construction partitions in existing structures where
directed by COR. Blank off ducts and diffusers to prevent circulation of dust into occupied areas during
construction.

2. Do not perform dust producing tasks within occupied areas without the approval of the COR.

a. deleted

b. HEPA filtration is required where the exhaust dust may reenter the breathing zone. Contractor shall verify
that construction exhaust to exterior is not reintroduced to the medical center through intake vents, or
building openings. Install HEPA (High Efficiency Particulate Accumulator) filter vacuum system rated at
95% capture of 0.3 micronsincluding pollen, mold spores and dust particles. Ensure continuous negative air
pressures occurring within the work area. HEPA filters should have ASHRAE 85 or other prefilter to extend
the useful life of the HEPA. Provide both primary and secondary filtrations units. Exhaust hoses shall be
heavy duty, flexible steel reinforced and exhausted so that dust is not reintroduced to the medical center.

c. Adhesive Walk-off/Carpet Walk-off Mats, minimum 600mm x 600mm (24" x 24"), shall be used at all
interior transitions from the construction area to occupied medical center area. These mats shall be changed
as often as required to maintain clean work areas directly outside construction area at al times.

d. Vacuum and wet mop all transition areas from construction to the occupied medical center at the end of
each workday. Vacuum shall utilize HEPA filtration. Maintain surrounding area frequently. Remove debris
asthey are created. Transport these outside the construction area in containers with tightly fitting lids.

e. The contractor shall not haul debris through patient-care areas without prior approval of the COR and the
Medical Center. When, approved, debris shall be hauled in enclosed dust proof containers or wrapped in
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plastic and sealed with duct tape. No sharp objects should be allowed to cut through the plastic. Wipe down
the exterior of the containers with a damp rag to remove dust. All equipment, tools, material, etc.
transported through occupied areas shall be made free from dust and moisture by vacuuming and wipe
down.

f.  Using aHEPA vacuum, clean inside the barrier and vacuum ceiling tile prior to replacement. Any ceiling
access panels opened for investigation beyond sealed areas shall be sealed immediately when unattended.

g. Thereshall be no standing water during construction. This includes water in equipment drip pans and open
containers within the construction areas. All accidental spills must be cleaned up and dried within 12 hours.
Remove and dispose of porous materials that remain damp for more than 72 hours.

h. At completion, remove construction barriers and ceiling protection carefully, outside of normal work hours.
Vacuum and clean all surfaces free of dust after the removal.

Final Cleanup:

1. Upon completion of project, or aswork progresses, remove al construction debris from above ceiling, vertical
shafts and utility chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfacesin the construction area. Thisincludes walls, ceilings, cabinets,
furniture (built-in or free standing), partitions, flooring, etc.

3. All new air ducts shall be cleaned prior to final inspection.

DISPOSAL AND RETENTION:

Materials and egquipment accruing from work removed and from demolition of buildings or structures, or parts

thereof, shall be disposed of asfollows:

1. Reserved itemswhich are to remain property of the Government are noted on drawings or in specifications as

items to be stored. Items that remain property of the Government shall be removed or dislodged from present

locationsin such a manner asto prevent damage which would be detrimental to re-installation and reuse. Store

such items where directed by COR.

Items not reserved shall become property of the Contractor and be removed by Contractor from Medical Center.

3. Items of portable equipment and furnishings located in rooms and spaces in which work is to be done under this
contract shall remain the property of the Government. When rooms and spaces are vacated by the Department of
Veterans Affairs during the alteration period, such items which are NOT required by drawings and specifications
to be either relocated or reused will be removed by the Government in advance of work to avoid interfering with
Contractor's operation.

N

PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND
IMPROVEMENTS:

The Contractor shall protect from damage all existing improvements and utilities at or near the work site and on
adjacent property of athird party, the locations of which are made known to or should be known by the Contractor.
The Contractor shall repair any damage to those facilities, including those that are the property of athird party,
resulting from failure to comply with the requirements of this contract or failure to exercise reasonable carein
performing the work. If the Contractor fails or refuses to repair the damage promptly, the Contracting Officer may
have the necessary work performed and charge the cost to the Contractor.

RESTORATION:

Remove, cut, alter, replace, patch and repair existing work as necessary to install new work. Except as otherwise
shown or specified, do not cut, alter or remove any structural work, and do not disturb any ducts, plumbing, steam,
gas, or electric work without approval of the COR. Existing work to be altered or extended and that is found to be
defective in any way, shall be reported to the COR beforeit is disturbed. Materials and workmanship used in
restoring work, shall conform in type and quality to that of original existing construction, except as otherwise shown
or specified.

Upon completion of contract, deliver work complete and undamaged. Existing work (walls, ceilings, partitions,
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, and refinished and
left in as good condition as existed before commencing work.
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At Contractor's own expense, Contractor shall immediately restore to service and repair any damage caused by
Contractor's workmen to existing piping and conduits, wires, cables, etc., of utility services or of fire protection
systems and communications systems (including telephone) which are indicated on drawings and which are not
scheduled for discontinuance or abandonment.

Expense of repairsto such utilities and systems not shown on drawings or locations of which are unknown will be
covered by adjustment to contract time and price in accordance with clause entitled "CHANGES" (FAR 52.243-4
and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR 52.236-2) of Section 00 72 00, General
Conditions.

ASBUILT DRAWINGSAND O&M MANUALS:

The contractor shall provide two 3-ring binders each containing afull set of shop drawings, operating information,
mai ntenance recommendations, warranties, and contact information (for general contractor and subcontractors).

The contractor shall maintain two full size sets of as-built drawings, which will be kept current during construction of
the project, to include all contract changes, modifications and clarifications.

All variations shall be shown in the same general detail as used in the contract drawings. To insure compliance, as-
built drawings shall be made available for the COR review, as often as requested.

Contractor shall deliver two approved completed sets of as-built drawings to the COR within 15 calendar days after
each completed phase and after the acceptance of the project by the COR.

Paragraphs A, B, & C shall also apply to all shop drawings.
USE OF ROADWAYS:

For hauling, use only established public roads and roads on Medical Center property and, when authorized by the
COR. When necessary to cross curbing, sidewalks, or similar construction, they must be protected by
well-constructed bridges.

DELETED

TEMPORARY USE OF EXISTING ELEVATORS:
Use of existing freight elevators for handling building materials and Contractor's personnel will be permitted subject
to following provisions:

1. Contractor makes all arrangements with the COR for use of elevators. The COR will ascertain that elevators are
in proper condition. Contractor may use only the freight elevators numbers 5 and 6 in Building number 1.

1.16 TEMPORARY TOILETS

A.

117

Contractor may have for use of Contractor's workmen, such toilet accommodations as may be assighed to Contractor
by The COTR. Typically, the amale and female toilet in the basement of the facility will be the designated toilets.
Contractor shall keep such places clean and be responsible for any damage done thereto by Contractor's workmen.
Failure to maintain satisfactory condition in toilets will deprive Contractor of the privilege to use such toilets.

AVAILABILITY AND USE OF UTILITY SERVICES:

The Government shall make all reasonably required amounts of utilities available to the Contractor from existing
outlets and supplies, as specified in the contract. The Contractor shall carefully conserve any utilities furnished
without charge.

The Contractor, at Contractor's expense and in a workmanlike manner satisfactory to the Contracting Officer, shall
install and maintain all necessary temporary connections and distribution lines. Before final acceptance of the work
by the Government, the Contractor shall remove all the temporary connections, distribution lines, and associated
paraphernalia.
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The Contractor shall install be supplied with utilities for this construction project as no cost to the Contractor, with
the exception of those items listed in paragraph 1.17 E.

Heat: Furnish temporary heat necessary to prevent injury to work and materials through dampness and cold. Use of
open salamanders or any temporary heating devices which may be fire hazards or may smoke and damage finished
work, will not be permitted. Maintain minimum temperatures as specified for various materials.

Electricity (for Construction and Testing): Furnish all temporary electric services.

1. Obtain electricity by connecting to the Medical Center electrical distribution system. The Contractor shall meter
and pay for electricity required for electric cranes and hoisting devices, electrical welding devices and any
electrical heating devices providing temporary heat. Electricity for al other usesisavailable at no cost to the
Contractor.

Water (for Construction and Testing): Furnish temporary water service.

1. Obtain water by connecting to the Medical Center water distribution system. Provide reduced pressure
backflow preventer at each connection. Water is available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve water-use so none is wasted. Failure to stop
leakage or other wastes will be cause for revocation (at COR’s discretion) of use of water from Medical
Center's system.

TESTS:

Pre-test mechanical and electrical equipment and systems and make corrections required for proper operation of such
systems before requesting final tests. Final test will not be conducted unless pre-tested.

Conduct final tests required in various sections of specificationsin presence of an authorized representative of the
Contracting Officer. Contractor shall furnish all 1abor, materials, equipment, instruments, and forms, to conduct and
record such tests.

Mechanical and electrical systems shall be balanced, controlled and coordinated. A system is defined as the entire
complex which must be coordinated to work together during normal operation to produce results for which the
systemis designed. For example, air conditioning supply air is only one part of entire system which provides comfort
conditions for a building. Other related components are return air, exhaust air, steam, chilled water, refrigerant, hot
water, controls and electricity, etc. Another example of a complex which involves several components of different
disciplinesis aboiler installation. Efficient and acceptable boiler operation depends upon the coordination and
proper operation of fuel, combustion air, controls, steam, feedwater, condensate and other related components.

All related components as defined above shall be functioning when any system component istested. Tests shall be
compl eted within a reasonably short period of time during which operating and environmental conditions remain
reasonably constant.

Individual test result of any component, where required, will only be accepted when submitted with the test results of
related components and of the entire system.

INSTRUCTIONS:

Contractor shall furnish Maintenance and Operating manuals and verbal instructions when required by the various
sections of the specifications and as hereinafter specified.

Manuals. Maintenance and operating manuals (two copies each) for each separate piece of equipment shall be
delivered to the COR coincidental with the delivery of the equipment to the job site. Manuals shall be complete,
detailed guides for the maintenance and operation of equipment. They shall include complete information necessary
for starting, adjusting, maintaining in continuous operation for long periods of time and dismantling and
reassembling of the complete units and sub-assembly components. Manuals shall include an index covering all
component parts clearly cross-referenced to diagrams and illustrations. Illustrations shall include "exploded” views
showing and identifying each separate item. Emphasis shall be placed on the use of specia tools and instruments.
The function of each piece of equipment, component, accessory and control shall be clearly and thoroughly
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explained. All necessary precautions for the operation of the equipment and the reason for each precaution shall be
clearly set forth. Manuals must reference the exact model, style and size of the piece of equipment and system being
furnished. Manuals referencing equipment similar to but of a different model, style, and size than that furnished will
not be accepted.

Instructions: Contractor shall provide qualified, factory-trained manufacturers representativesto give detailed
instructions to assigned Department of V eterans Affairs personnel in the operation and complete maintenance for
each piece of equipment. All such training will be at the job site. These requirements are more specifically detailed
in the various technical sections. Instructions for different items of equipment that are component parts of a complete
system, shall be givenin anintegrated, progressive manner. All instructors for every piece of component equipment
in asystem shall be available until instructions for al items included in the system have been completed. Thisisto
assure proper instruction in the operation of inter-related systems. All instruction periods shall be at such times as
scheduled by the COR and shall be considered concluded only when the COR is satisfied in regard to complete and
thorough coverage. The Department of Veterans Affairs reserves the right to request the removal of, and substitution
for, any instructor who, in the opinion of the COR, does not demonstrate sufficient qualifications in accordance with
requirements for instructors above.

GOVERNMENT-FURNISHED PROPERTY:
The Government shall deliver to the Contractor, the Government-furnished property shown on drawings.

Equipment furnished by Government to be installed by Contractor will be furnished to Contractor at the Medical
Center.

Storage space for equipment will be provided by the Government and the Contractor shall be prepared to unload and
store such equipment therein upon its receipt at the Medical Center.

Notify Contracting Officer in writing, 60 days in advance, of date on which Contractor will be prepared to receive
equipment furnished by Government. Arrangements will then be made by the Government for delivery of equipment.

1. Immediately upon delivery of equipment, Contractor shall arrange for ajoint inspection thereof with a
representative of the Government. At such time the Contractor shall acknowledge receipt of egquipment
described, make notations, and immediately furnish the Government representative with awritten statement as to
its condition or shortages.

2. Contractor thereafter is responsible for such equipment until such time as acceptance of contract work is made
by the Government.

Equipment furnished by the Government will be delivered in a partially assembled (knock down) condition in
accordance with existing standard commercial practices, complete with al fittings, fastenings, and appliances
necessary for connections to respective servicesinstalled under contract. All fittings and appliances (i.e., couplings,
ells, tees, nipples, piping, conduits, cables, and the like) necessary to make the connection between the Government
furnished equipment item and the utility stub-up shall be furnished and installed by the contractor at no additional
cost to the Government.

Completely assemble and install the Government furnished equipment in place ready for proper operation in
accordance with specifications and drawings.

Furnish supervision of installation of equipment at construction site by qualified factory trained technicians regularly
employed by the equipment manufacturer.

RELOCATED:

Contractor shall disconnect, dismantle as necessary, remove and reinstall in new location, all existing equipment and
items noted or otherwise shown to be relocated by the Contractor.

Perform relocation of such equipment or items at such times and in such amanner as directed by the COR.
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Suitably cap existing service lines, such as steam, condensate return, water, drain, gas, air, vacuum and/or electrical,
whenever such lines are disconnected from equipment to be relocated. Remove abandoned linesin finished areas and
cap as specified herein before under paragraph " Abandoned Lines'.

Provide all mechanical and electrical service connections, fittings, fastenings and any other materials necessary for
assembly and installation of relocated equipment; and leave such equipment in proper operating condition.

All service lines such as noted above for relocated equipment shall be in place at point of relocation ready for use
before any existing equipment is disconnected. Make relocated existing equipment ready for operation or use
immediately after reinstallation.

END OF SECTION 01 0000
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SECTION 01 00 61
OSHA REQUIREMENTSAND SAFETY & HEALTH REGULATIONS

A The Contractor and any of its subcontractors are directly responsible
for the health and safety of their enployees and the protection of the work
envi ronnent . Al'l contractor and subcontractor personnel are responsible for
conpliance wth applicable local, state and federal safety and health
regul ations, including those specifically incorporated into this Section 01
00 61;

B. Prior to beginning work, the Prime Contractor, upon request by the VA
Contracting O ficer, nust provide docunentation of experience and training
that its superintendent is qualified to properly supervise and maintain a
safe job site.

PART 1 - OSHA REQUI REMENTS
1.1 GENERAL

A Contractors are required to conply with the GCccupational Safety and
Heal th Act of 1970. This will include the safety and health standard found in
CFR 1910 and 1926. Copies of those standards can be acquired from the
Superintendent of Docunents, U S. Governnent Printing Ofice, Wshington,
D.C. 20420

B. In addition, Contractor wll be required to conply wth other
appl i cabl e Medical Center policies and safety regul ati ons. These policies and
regulations wll be presented to the Contractor at the pre-construction
nmeeting. Each of the Contractor’s enployees will be required to read the
statement of policies and regulations and sign an acknow edgnent that such
policies and regulations are understood. Signed acknow edgnent wll be
returned to the Contracting O ficer.

C. Contractors involved with the renoval, alteration, or disturbance of
asbestos type insulation or materials will be required to conply strictly

with the regulations found in CFR 1910.1001 and the appropriate EPA
regul ations regarding disposal of asbestos. Assistance in identifying
asbestos can be requested from the Medical Center’s Industrial Hygienist and
t he Project Engineer.

D. Contractors entering locations of asbestos contamnation (i.e. pipe
basenents) shall be responsible for providing respiratory protection to their
enpl oyees and ensuring respirators are worn in accordance with OSHA (CFR
1910.1001 (g)). Asbestos contam nated areas shall be defined on project
drawi ngs. The mininmum equiprment requirenents wll be a half-nmask air-
purifying respirator equipped with high efficiency filters and disposable
coveralls.

E. Contractor, along with other submttals, and at |east two weeks prior
to bringing any materials on-site, nust subnit a conplete list of chemicals
the Contractor will use and MSDS for all hazardous naterials as defined in

OSHA 1910. 1200 (d) Hazard Determ nation. Contracting Oficer shall have final
approval of all materials brought on site.

F. The contractor wll be held solely responsible for the safety and
health of their enployees. The contractor will also be held responsible to
protect the health and safety of the VA Comunity (patients, staff, and
visitors) from the unwanted effects of construction. VA staff wll nonitor

the contractor's performance in conplying with all safety and health aspects
of the project. Severe or constant violations may result in an inmedi ate work
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st oppage or request for a Conpliance Oficer fromthe Occupational Safety and
Heal th Admi ni strati on.

G During all phases of denolition, construction and alterations,
Contractors are required to understand and strictly follow NFPA 241 “Standard
for Safeguarding Construction, Alteration and Denolition Operations”. The
Medi cal Center’s Safety and COccupational Health Specialist, and Industrial
Hygienist will <closely nonitor the work area for conpliance. Appropriate
action will be taken for non-conpliance.

PART 2 - SPECIFIC VA MEDI CAL CENTER FIRE & SAFETY PCLICIES, PROCEDURES &
REGULATI ONS (ALSO SEE SECTION 01010, GENERAL REQUI REMENTS, ARTICLE NO. 1.4
FI RE SAFETY PRECAUTI ONS)

2.1 | NTRODUCTI ON

A The safety and fire protection of patients, enployees, nenbers of the
public and government is one of continuous concern to this Medical Center.

B. Contractors, their supervisors and enployees are required to conply
with Medical Center policies to ensure the occupational safety and health of
all. Failure to conply may result in work stoppage.

C While working at this Medical Center, Contractors are responsible for

the occupational safety and health of their enployees. Contractors are
required to comply with the applicable OSHA standards found in 29 CFR 1910
for general industry and 29 CFR 1926 for construction. Failure to conply with
these standards nmay result in work stoppage and a request to the Area
Director of OSHA for a Conpliance Officer to i nspect your work site.

D. Contractors are to conmply with the requirenents found in the National
Fire Protection Association (NFPA) #241, “Building Construction and
Demolition Operation” and NFPA #51B, “Fire Prevention in Use of Cutting and
Wel di ng Processes”.

E. Questions regarding occupational safety and health issues can be
addressed to the Contracting Oficer's Technical Representative (COIR). The
Medi cal Center Safety and Qccupational Health Specialist (ext.53765) or
I ndustrial Hygienist (ext.53761) will advice the COIR when request ed.

F. Smoking is not pernmitted on VA Mdical Center property. (Note: This
includes interior posted patient snoking areas, if applicable). Conpliance
with this policy by your direct and subcontracted | abor force is required.

2.2 HAZARD COVMUNI CATI ON

A Contractors shall conply with OSHA Standard 29 CFR 1926.59 “Hazard
Comuni cati on”.

B. Contractors shall submit to the VA Safety and Occupational Health
Specialist, copies of Mterial Safety Data Sheets covering all hazardous
materials to which the Contractor and VA enpl oyees are exposed.

C. Copi es of Material Safety Data Sheets covering all hazardous materials

to be used by the contractor shall be submitted to the COIR prior to bringing
t hem on VA property.

D. Contractors shall informthe COTR of the hazards to which VA personnel
and patients may be exposed.

E. Contractors shall have a witten Hazard Comuni cati on Program avail abl e
at the construction site, which details how the Contractor will conply wth

29 CFR 1926. 59.

2.3 FI RES
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All fires must be reported. In the event of a fire in your work area, use the
nearest pull box station and also notify Medical Center staff in the
i medi ate area. Energency notification can also be acconplished by dialing
ext . 55555.

Be sure to give the exact |ocation from where you are calling and the nature
of the energency. If a Contractor experiences a fire that was rapidly
extingui shed by your staff, you still mnmust notify the COIR within an hour of
the event such that an investigation of the fire can be acconpli shed.

2.4 FI RE ALARMS, SMOKE DETECTI ON AND SPRI NKLER SYSTEM

If the nature of your work requires the deactivation of the fire alarm snoke
detection or sprinkler system you nust notify the COTR Notification nust be
made well in advance such that anple tine can be allowed to deactivate the
system and provide alternative neasures for fire protection. Under no
circunstance is a Contractor allowed to deactivate any of the fire protection
systens in this Medical Center.

2.5 SMOKE DETECTORS

Fal se alarns will not be tolerated. You are required to be famliar with the
| ocation of the snpoke detectors in your work area. Wen performng cutting,
burning or welding or any other operations that may cause snmoke or dust, you
nust take steps to tenporarily cover snpke detectors in order to prevent
false alarms. Failure to take the appropriate action wll result in the
Contracting O ficer assessing actual costs for governnment response for each
false alarmthat is preventable. Prior to covering the snoke detectors, the
Contractor will notify the COTR, who will also be notified when the covers
are renoved.

2.6 HOT WORK PERM T

A Hot work is defined as operations including, but not linmted to,
cutting, welding, thermal welding, brazing, soldering, grinding, thermal
sprayi ng, thawing pipes, or any simlar situation. If such work is required,
the Contractor nust notify the COIR no | ess than one day in advance of such

work. The COTR will inspect the work area and issue a “Hot Wrk Permt”
aut hori zi ng the performance of such work.
B. Al hot work will be perforned in conpliance with the Medical Center's

policy regarding Hot Wrk Permts and NFPA 241, Safeguarding Construction,
Alternation, and Denolition Operations, and NFPA 51B, Fire Prevention in Use
of Cutting and Welding Processes, and applicable OSHA standard. A hot work
pernmit will only be issued to individuals famliar with these regul ati ons.
C. A hot work pernit will only be issued when the followi ng conditions are
net :

1. Combustible materials are located a mninum of 25 feet from the
work site, or protected by flaneproof covers or shielded with nmetal or fire-
resi stant guards or curtains.

2. Openings or cracks in walls, floors, or ducts within 25 feet of
the site are covered to prevent the passage of sparks to adjacent areas.
3. Where cutting or welding is done near walls, partitions, ceiling,

or roof of conbustible construction, fire resistant guards or shields are
provided to prevent ignition.

4, Cutting or welding on pipes or other nmetal in contact wth
conmbustible walls, ceilings or roofs is not undertaken if the work is close
enough to cause ignition by conduction.
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5. Fully charged and operable fire extinguishers, appropriate for
the type of possible fire, are available at the work area.

6. When cutting or welding is done in close proximty to a sprinkler
head, a wet rag is laid over the head during operation.

7. Assure that nearby personnel are protected against heat, sparks,
cut off, etc.

8. Assure that a fire watch is at the site. Make a final check-up

30 minutes after conpletion of operations to detect and extinguish any
snol dering fires.

D. A fire watch shall be provided by the Contractor whenever cutting,
wel di ng, or performing other hot work. Fire watcher(s) shall:

1. Have fire-extinguishing equipnment readily available and be
trained in its use.

2. Be fanmiliar with facilities and procedures for sounding an alarm
in the event of fire.

3. Watch for fires in all exposed areas, sound the fire alarm
i medi ately, and try to extinguish only within the capability of the portable
exti ngui shing equi pnrent avail abl e. In all cases if a fire is detected the
alarm shall be activated even if the fire is extinguished.

4, Mai ntain the watch for at least a half-hour after conpletion of
operations to detect and extinguish snoldering fires.
E. A “Hot Work Permit” wll be issued only for the period necessary to
perform such work. In the event the time necessary will exceed one day, a
“Hot Work Pernmit” may be issued for the period needed; however, the COIR wil |
i nspect the area daily. Hot work permt wll apply only to the location
identified on the permt. If additional areas involve hot work, then
addi tional pernmits nust be requested.
F. Contractors will not be allowed to perform hot work processes w thout
the appropriate permt.
G Any work involving the Medical Center's fire protection system will
require 24 hour notification to the COTR notification. Under no
circunstances will the Contractor or enployee attenpt to alter or tanper with
the existing fire protection system
H. The COTR will be notified within 30 minutes of the conpletion of all

hot work to performan inspection of the area to confirmthat sparks or drops
of hot netal are not present.

2.7 TEMPORARY ENCLOSURES

Only non-conbustible naterials will be used to construct tenporary enclosures
or barriers at this Medical Center. Plastic materials and fabrics used to
construct dust barriers nmust conform to NFPA #701, Standard Methods of Fire
Tests for Flane-Resistant Textiles and Fil ns.

2.8 FLAMVABLE LI QUI DS

Al flamable liquids will be kept in approved safety containers. Only the
anount necessary for your imediate work will be allowed in the building.
Fl anmabl e 1i quids must be renoved fromthe building at the end of each day.

2.9 COVPRESSED GAS CYLI NDERS

Conmpressed gas shall be secured in an wupright position at all tines. A
suitable cylinder cart will be used to transport conpressed gas cylinders.
Only those conpressed gas cylinders necessary for inmmediate work will be
allowed in occupied buildings. Al other conpressed gas cylinders wll be
stored outside of buildings in a designated area. Contractor will conply with
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appl i cabl e standards conpressed gas cylinders found in 29 CFR 1910 and 1926
(CSHA) .

2.10 | NTERNAL COMBUSTI ON ENG NE- PONERED EQUI PMENT

Equi prrent powered by an internal conmbustion engine such as saws, conpressors,
generators and etc. wll not be used in an occupied building. Special
consi deration may be given for unoccupied buildings only if the OSHA and NFPA
requi rements have been net.

2.11 PONDER ACTI VATED TOOLS

The operator of powder activated tools nust be trained and certified to use
them Powder activated tools will be kept in a secured manner at all tines.
When not in use, the tools will be locked up. Wen in use, the operator wll
have the tool under his i mediate control.

2.12 TOOLS

A Under no circunstances are equi pnent, tools and other itens of work to
be left unattended for any reason. Al tools, equipnment and itens of work
nust be under the i mediate control of your enpl oyee.

B. If for sone reason a work area nust be left unattended, then it wll be
required that tools and other equiprment be placed in an appropriate box or
contai ner and | ocked. All tool boxes, containers or any other device used for

the storage of tool and equipnent, will be provided with a latch and padl ock.
Al'l tool boxes, containers or any other device used for the storage of tools
and equi pnent, will be locked at all tinmes except for putting in and renoving
t ool s.

C Al doors to work areas will be closed and | ocked when roons are |eft
unattended. Failure to conply with this directive will be considered a

violation of VA Regulations 1.218 (b), “Failure to conmply with signs of a
directive and restrictive nature posted for safety purposes,” subject to a
$50.00 fine. Subsequent simlar violations nmay result in both inposition of

such a fine as well as the Contracting Oficer taking action under the
Contract’s “Accident Prevention Cause” (FAR 52.236-13) to suspend all
contract work until violations such nmay be satisfactorily resolved or under

FAR 52.236-5 “Material and Wrkmanship C ause” to renmove from the work site
any personnel deemed by the Contracting O ficer to be careless to the point
of jeopardizing the welfare of Facility patients or staff.

D. You nust report to the VA Police Departnent, Ext. 53333, any tools or
equi pnent that are m ssing.
E. Tool s and equi prent found unattended will be confiscated and renoved

fromthe work area.

2.13 LADDERS

It is required that |adders not be left unattended in an upright position.
Ladders nmust be attended at all times or taken down and chained securely to a
stationary object.

2.14 SCAFFOLDS

Al scaffolds will be attended at all times. Wen not in use, an effective

barricade (fence) wll be erected around the scaffold to prevent use by
unaut hori zed personnel. (Reference OSHA 1926. Subpart L)
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2.15 NOT USED
2.16 STORAGE

You must nake prior arrangenents with the VA Project Engineer for the storage
of building materials. Storage will not be allowed to accurmulate in the
Medi cal Center buil dings.

2.17 TRASH AND DEBRI S

You must renove all trash and debris from the work area on a daily basis.
Trash and debris will not be allowed to accunulate inside or outside of the
bui Il di ngs. You are responsible for making arrangenments for renmpval of trash
fromthe Medical Center facility.

2.18 PROTECTI ON OF FLOORS

It my be necessary at times to take steps to protect floors from dirt,
debris, paint, etc. A tarp or other protective covering may be used.
However, you nust maintain a certain amunt of floor space for the safe
passage of pedestrian traffic. Conmon sense must be used in this matter.

2.19 SIGNS

Signs nust be placed at the entrance to work areas warning people of your
work. Signs nust be suitable for the condition of the work. Snall pieces of
paper with printing or witing are not acceptable. The VAMC Safety Ofi cer
can be consulted in this matter.

2.20 ACCI DENTS AND | NJURI ES

Contractors nmust report all accidents and injuries involving your enployees.
The Contractor nmay use the VAMC Health Center, located in the basenent of
Bui | di ng #1, for energency care.

2.21 CONFI NED SPACE ENTRY

A Contractor will be informed that the workplace contains permt required
confined space and that pernmt space entry is allowed only through conpliance
with a pernit space program neeting the requirenents of 29 CFR 1910.146 and
1926. 21 (b)(6).

B. Contractor will be apprised of the elenents including the hazards
identified and the Medical Center’s (last enployer) experience with the space
that makes the space in question a permit space.

C. Contractor will be apprised of any precautions or procedures that the
Medi cal Center has inplenented for the protection of enployees in or near
permt space where Contractor personnel wll be working.

D. Medi cal Center and Contractor wll coordinate entry operations when
bot h Medical Center personnel and Contractor personnel will be working in or
near permt spaces as required by 29 CFR 1910.146 (d)(ii) and 1926.21 (b)(6).

E. Contractor will obtain any available information regarding pernit space
hazards and entry operation fromthe Medical Center.

F. At the conclusion of the entry operations the Medical Center and
Contractor will discuss any hazards confronted or created in permt spaces.

G The Contractor is responsible for conplying with 29 CFR 1910.246 (d)
through (g) and 1926.21 (b)(6). The Medical Center, wupon request, wll
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provide rescue and energency services required by 29 CFR 1910.246 (k) and
1926.21 (b)(6).

2.22 CONTRACTOR PARKI NG & MATERI AL DELI VERY
Contractor's parking and the delivery of building materials tools etc. nust
be prearranged with the COIR

INTERIM LIFE SAFETY MEASURESMATRIX

Exi sting InterimLife Safety Measures
Def i ci enci es/ Condi ti ons

A B C D E F G H I J K L M

Code Deficiencies

1) Patient room door
| atching problem

2) Lacking a code
conmpl yi ng barrier

3) Fire exit stairs
di scharge i nproper

4) Excessive distance to
exit

5) Lack of two renpte
exits

6) Nonconforni ng
bui | di ng const

7) Vertical openings not
prot ect ed

8) Large openings in
fire barriers

9) Corridor walls open
at top

10) Hazardous areas not
prot ect ed

Construction Related | ssues

11) Blocking off an exit

12) Rerouting emergency
roomtraffic

13) Renovation of
occupi ed fl oor

14) Replacing fire alarm

system

15) Installing sprinkler
system

16) Modi fying snmoke/fire
barriers

17) Adding an addition

Maintenance and Testing

18) Taking fire alarm
system off-1line

19) Taking sprinkler
system off-1line

20) Disconnecting alarm
devi ces
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ZErAe"TOMMOO®>

InterimLife Safety Measures

Ensuri ng egress

Enmergency forces access

Emergency forces notification

Ensuring operational |life safety systens
Tenporary construction

Additional fire fighting equi pnent

Prohi biti ng snoki ng

Controlling conmbustibl e | oading

Conducting 2 fire drills per shift in all areas
Conducting 2 fire drills per shift in |ocal area
I ncreased hazard surveill ance

Conpartnentati on trai ning of personne

Conducting organi zational training on life safety

Conducting additional training on incident response

END OF SECTION 01 00 61
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1-1.

1-2.

1-3.

1-4.

1-5.

1-6.

VA Medi cal Center
Syracuse, NY

SECTI ON 01 33 23
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Refer to Articles titled SPEC FI CATI ONS AND DRAW NGS FOR CONSTRUCTI ON
(FAR 52.236-21) and, SPECI AL NOTES (VAAR 852.236-91), in Section 00 72
00, GENERAL CONDI TI ONS.

For the purposes of this contract, sanmples, test reports, certificates,
and manufacturers' literature and data shall also be subject to the
previously referenced requirenents. The following text refers to all
itens collectively as SUBM TTALS.

Subnmit for approval, all of the itens specifically nentioned under the
separate sections of the specification, with information sufficient to
evidence full conpliance with contract requirenents. Materials,
fabricated articles and the like to be installed in permanent work
shal | equal those of approved subnmittals. After an item has been

approved, no change in brand or nake will be permtted unl ess:

Satisfactory witten evidence is presented to, and approved by
Contracting O ficer, that manufacturer cannot nake schedul ed delivery
of approved itemor;

Item delivered has been rejected and substitution of a suitable itemis
an urgent necessity or;

O her conditions beconme apparent which indicates approval of such
substitute itemto be in best interest of the Government.

Forward submittals in sufficient tine to permt proper consideration
and approval action by CGovernment. Tinme subm ssion to assure adequate
lead time for procurement of contract - required itens. Del ays
attributable to untinmely and rejected submittals will not serve as a

basis for extending contract tine for conpletion.

Submittals will be reviewed for conpliance with contract requirenents
by Architect-Engineer, and action thereon will be taken by The
Contracting O ficer Technical Representative (COTR) on behal f of the
Contracting Oficer.

Upon recei pt of submittals, Architect-Engineer will assign a file
number thereto. Contractor, in any subsequent correspondence, shall
refer to this file and identification nunber to expedite replies
relative to previously approved or di sapproved subnmittals.

01 33 23 - 1



1-7.

1-8.

1-9.

VA Medi cal Center
Syracuse, NY

The Governnent reserves the right to require additional subnittals,
whet her or not particularly nmentioned in this contract. If additiona
subnittal s beyond those required by the contract are furni shed pursuant
to request therefor by Contracting O ficer, adjustment in contract
price and tinme will be nade in accordance with Articles titled CHANGES
(FAR 52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the
GENERAL CONDI Tl ONS

Schedul es called for in specifications and shown on shop draw ngs shal
be subnitted for use and information of Department of Veterans Affairs
and Architect-Engi neer. However, the Contractor shall assune
responsibility for coordinating and verifying schedul es. The
Contracting O ficer and Architect- Engi neer assunes no responsibility
for checking schedul es or |ayout drawi ngs for exact sizes, exact

numbers and detail ed positioning of itens.

Submittals nust be subnmitted by Contractor only and shi pped prepaid.

Contracting Oficer assumes no responsibility for checking quantities
or exact nunbers included in such subnmittals. Electronic subm ssions
are preferred, but should keep resolution to the mninmumrequired for

proper reviewin order to mnimze file sizes.

Submit sanples required by Section 09 06 00, SCHEDULE FOR FI NI SHES, in
quadruplicate. Submit other sanples in single units unless otherw se
specified. Subnmit shop draw ngs, schedul es, manufacturers' literature
and data, and certificates in quadruplicate, except where a greater
nunber is specified.

Submittals will receive consideration only when covered by a
transmittal letter signed by Contractor. Letter shall be hand
delivered, sent via first class mail, or sent via FAX, and shal

contain the list of itens, name of Medical Center, nanme of Contractor,
contract nunber, applicable specification paragraph nunbers, applicable
drawi ng nunbers (and other information required for exact
identification of |ocation for each iten), manufacturer and brand, ASTM
or Federal Specification Number (if any) and such additiona

informati on as may be required by specifications for particular item
bei ng furnished. In addition, catalogs shall be marked to indicate

specific itenms submitted for approval

01 33 23 - 2
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VA Medi cal Center
Syracuse, NY

1. A copy of letter nust be enclosed with itens, and any itens received
without identification letter will be considered "unclai ned goods"
and held for alimted tinme only.

2. Each sample, certificate, manufacturers' literature and data shal
be | abeled to indicate the nane and | ocation of the Medical Center,
name of Contractor, manufacturer, brand, contract nunber and ASTM or
Federal Specification Nunber as applicable and | ocation(s) on
pr oj ect .

3. Required certificates shall be signed by an authorized
representative of manufacturer or supplier of material, and by
Contractor.

If submittal sanples have been di sapproved, resubnmit new sanples as

soon as possible after notification of disapproval. Such new sanpl es

shall be nmarked "Resubmitted Sanple" in addition to containing other
previously specified information required on label and in transmtta
letter.

Approved sanples will be kept on file by the COIR at the site unti

conpl etion of contract, at which time such sanples will be delivered to

Contractor as Contractor's property. Were noted in technical sections

of specifications, approved sanples in good condition may be used in

their proper locations in contract work. At conpletion of contract,
sanpl es that are not approved will be returned to Contractor only upon
request and at Contractor's expense. Such request should be nade prior
to conpletion of the contract. Di sapproved sanples that are not
requested for return by Contractor will be discarded after conpletion
of contract.

Submittal drawi ngs (shop, erection or setting draw ngs) and schedul es,

required for work of various trades, shall be checked before submn ssion

by technically qualified enployees of Contractor for accuracy,
conpl et eness and conpliance with contract requirenents. These draw ngs
and schedul es shall be stanped and signed by Contractor certifying to
such check.

1. For each drawi ng required, subnit one | egible photographic paper or
vel | um r eproduci bl e.

Reproduci bl e shall be full size
3. Each drawi ng shall have marked thereon, proper descriptive title,

i ncl udi ng Medi cal Center |ocation, project nunber, manufacturer's

01 33 23 - 3



VA Medi cal Center
Syracuse, NY

nunber, reference to contract draw ng nunber, detail Section Nunber,
and Specification Section Nunber.
4. A space 120 nm by 125 nm (4-3/4 by 5 inches) shall be reserved on
each drawi ng to acconmodate approval or disapproval stanp.
5. Subnmit drawi ngs, ROLLED WTHI N A MAILING TUBE, fully protected for
shi pnent .
6. One reproducible print of approved or di sapproved shop drawi ngs wil |
be forwarded to Contractor.
7. When work is directly related and invol ves nore than one trade, shop
drawi ngs shall be submitted to Architect-Engi neer under one cover.
1-10. Sanples, shop drawi ngs, test reports, certificates and manufacturers’
literature and data, shall be subnmitted for approval to

nm chael . arnol d6@a. gov or the shippi ng address bel ow

M chael Arnold
VAMC FMS (138)
800 Irving Avenue
Syracuse, NY 13210

- - -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 paragraphs APPLI CABLE
PUBLI CATI ONS and/ or shown on the draw ngs.

1.2 AVAI LABI LITY 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 I ndex of Federal Specifications, Standards and Conmercial Item
Descriptions, FPMR Part 101-29 and copi es of specifications, standards,
and commercial itemdescriptions cited in the solicitation nmay be
obtained for a fee by submtting a request to — GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 East L’'Enfant Pl aza,
SW Washi ngt on, DC 20407, Tel ephone (202) 619-8925, Facsinile (202) 619-
8978.

B. If the General Services Adm nistration, Departnent of Agriculture, or
Departnent of Veterans Affairs issued this solicitation, a single copy
of specifications, standards, and comercial itemdescriptions cited in
this solicitati on may be obtained free of charge by subnmitting a request
to the addressee in paragraph (a) of this provision. Additional copies
will be issued for a fee.

1.3 AVAI LABI LI TY 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 solicitation can be

exam ned at the follow ng | ocation:

DEPARVMENT OF VETERANS AFFAI RS

O fice of Construction & Facilities Managenent
Facilities Quality Service (00CFMLA)

425 Eye Street NNW (sixth floor)

Washi ngt on, DC 20001

Tel ephone Nunbers: (202) 632-5249 or (202) 632-5178
Bet ween 9: 00 AM - 3: 00 PM
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1.4 AVAI LABI LITY OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS ( FAR 52. 211-3)

(JUN 1988)

09-11

The specifications cited in this solicitation may be obtained fromthe

associ ati ons or

AA

AABC

ACG H

Al SC

Al Si

AMCA

ANSI

AR

ASHRAE

ASVE

ASTM

EPA

Al umi num Associ ation | nc.
http://ww. al um num org

Associ ated Air Bal ance Counci l
http://ww. aabchqg. com

Anmeri can Conference of Governnent al

http://ww. acgi h. org

Anerican Institute of Steel Construction

http://ww.ai sc.org

organi zations |isted bel ow.

Anerican Iron and Steel Institute

http://ww.steel.org

Air Movenent and Control Associ ation,

http://ww. anta. org

Anerican National Standards Institute,

http://ww. ansi.org

Air-Conditioning and Refrigeration Institute

http://ww. ari.org

American Society of Heating, Refrigerating,

Ai r-Condi tioni ng Engi neers
http://ww. ashrae. org

American Soci ety of Mechani cal
http://ww. asne. org

American Society for Testing and Materials

http://ww. astmorg

Cool i ng Technol ogy Institute
http://ww.cti.org

Envi ronnmental Protection Agency
http://ww. epa. gov

01 42 19 -
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ETL ETL Testing Laboratories, Inc.
http://ww. etl. com

| CBO I nternational Conference of Building Officials
http://ww.icbo.org

| EEE Institute of Electrical and El ectronics Engi neers
http://ww.ieee. org\

MBS Manuf acturers Standardi zati on Soci ety of the Valve and Fittings
I ndustry Inc.
http://ww. nss-hg. com

NAPHCC Pl unbi ng- Heati ng- Cool i ng Contractors Associ ation
http://ww. phccweb. org. org

NBS Nat i onal Bureau of Standards
See - NI ST
NEC Nat i onal El ectric Code

See - NFPA National Fire Protection Associ ation

NENMA Nat i onal El ectrical Manufacturers Associ ation
http://ww. nerma. org

NFPA National Fire Protection Association
http://ww. nf pa. org

N H National Institute of Health
http://ww. ni h. gov

NI ST National Institute of Standards and Technol ogy
http://ww. ni st. gov

NSF Nat i onal Sanitation Foundation
http://ww. nsf.org

OSHA Qccupational Safety and Heal th Administration
Depart ment of Labor
http://ww. osha. gov

uL Underwriters' Laboratories |ncorporated
http://ww.ul.com
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT

PART 1 - GENERAL

11
A.

DESCRIPTION:

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

Waste disposal in landfills shall be minimized to the greatest extent possible. Of the inevitable wastethat is
generated, as much of the waste material as economically feasible shall be salvaged, recycled or reused.

Contractor shall use al reasonable means to divert construction and demolition waste from landfills and
incinerators, and facilitate their salvage and recycle not limited to the following:

Waste Management Plan development and implementation.

Techniques to minimize waste generation.

Sorting and separating of waste materials.

Salvage of existing materials and items for reuse or resae.

Recycling of materiasthat cannot be reused or sold.

grLONE

At a minimum the following waste categories shall be diverted from landfills:
1. Clean dimensional wood and pal ette wood.

2. Engineered wood products (plywood, particle board and |-joists, €tc).

3. Metal products (eg, stedl, wire, beverage contai ners, copper, €tc).

4, Cardboard, paper and packaging.

5. Paint.

RELATED WORK:
Section 02 41 00, DEMOLITION.

Section 01 00 00, GENERAL REQUIREMENTS.

QUALITY ASSURANCE:

Contractor shall practice efficient waste management when sizing, cutting and installing building products.
Processes shall be employed to ensure the generation of aslittle waste as possible. Construction /Demolition waste
includes products of the following:

Excess or unusabl e construction materials.

Packaging used for construction products.

Poor planning and/or layout.

Construction error.

Over ordering.

Weather damage.

Contamination.

Mishandling.

Breakage.

CoNoukMwNE

Establish and maintain the management of non-hazardous 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.

Contractor shall develop and implement procedures to recycle construction and demolition waste to a minimum of
50 percent.

Contractor shal be responsible for implementation of any special programs involving rebates or similar incentives
related to recycling. Any revenues or savings obtained from salvage or recycling shall accrue to the contractor.

CONSTRUCTION WASTE MANAGEMENT 017419-1
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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 intended use to the extent required by local,
state, federa regulations. The Whole Building Design Guide website http://www.cwm.wbdg.org provides a
Construction Waste Management Database that contains information on companies that haul, collect, and process
recyclable debris from construction projects.

Contractor shall assign a specific areato facilitate 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.

Contractor shal provide on-site instructions and supervision of separation, handling, salvaging, recycling, reuse and
return methods to be used by all parties during waste generating stages.

Record on daily reports any problems in complying with laws, regulations and ordinances with corrective action
taken.

TERMINOLOGY:

Class 11l Landfill: A landfill that accepts non-hazardous resources such as household, commercial and industria
waste resulting from construction, remodeling, repair and demolition operations.

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

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

Dismantle: The process of parting out abuilding in such away as to preserve the usefulness of its materials and
components.

Disposal: Acceptance of solid wastes at alegally operating facility for the purpose of land filling (includes Class 111
landfills and inert fills).

Mixed Debris. Loads that include commingled recyclable and non-recyclable materias generated at the construction
site.

Mixed Debris Recycling Facility: A solid resource processing facility that accepts loads of mixed construction and
demoalition debris for the purpose of recovering re-usable and recyclable materials and disposing non-recyclable
materials.

Permitted Waste Hauler: A company that holds avalid permit to collect and transport solid wastes from individuals
or businesses for the purpose of recycling or disposal.

Recycling: The process of sorting, cleansing, treating, and reconstituting materials for the purpose of using the

atered form in the manufacture of anew product. Recycling does not include burning, incinerating or thermally

destroying solid waste.

1. On-site Recycling — Materids that are sorted and processed on site for usein an altered state in the work, i.e.
concrete crushed for use as a sub-base in paving.

2. Off-site Recycling — Materials hauled to alocation and used in an atered form in the manufacture of new
products.

Recycling Facility: An operation that can legally accept materials for the purpose of processing the materialsinto an
altered form for the manufacture of new products. Depending on the types of materials accepted and operating
procedures, arecycling facility may or may not be required to have a solid waste facilities permit or be regulated by
the local enforcement agency.

Reuse: Materialsthat are recovered for use in the same form, on-site or off-site.

CONSTRUCTION WASTE MANAGEMENT 017419-2



Return: To give back reusable items or unused products to vendors for credit.

Salvage: To remove waste materials from the site for resale or re-use by a third party.

Source-Separated Materials. Materia s that are sorted by type at the site for the purpose of reuse and recycling.
Solid Waste: Materials that have been designated as non-recyclable and are discarded for the purposes of disposal.

Transfer Station: A facility that can legally accept solid waste for the purpose of temporarily storing the materials
for re-loading onto other trucks and transporting them to alandfill for disposal, or recovering some materias for re-
use or recycling.

SUBMITTALS:

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES, furnish the
following:

Prepare and submit to the COR awritten demolition debris management plan. The plan shall include, but not be
limited to, the following information:
1. Proceduresto be used for debris management.
2. Techniquesto be used to minimize waste generation.
3. Analysisof the estimated job site waste to be generated:
a. List of each material and quantity to be salvaged, reused, recycled.
b. List of each materia and quantity proposed to be taken to alandfill.
4. Detailed description of the Means/Methods to be used for materia handling.
a. Onsite: Materia separation, storage, protection where applicable.
b. Off site: Transportation means and destination. Include list of materials.
1) Description of materiasto be site-separated and self-hauled to designated facilities.
2) Description of mixed materialsto be collected by designated waste haulers and removed from the site.
c. Thenames and locations of mixed debris reuse and recycling facilities or sites.
d. The names and locations of trash disposal landfill facilities or sites.
e. Documentation that the facilities or sites are approved to receive the materias.

Designated Manager responsible for instructing personnel, supervising, documenting and administer over meetings
relevant to the Waste Management Plan.

Monthly summary of construction and demolition debris diversion and disposal, quantifying all materials generated
at the work site and disposed of or diverted from disposal through recycling.

APPLICABLE PUBLICATIONS:

Publications listed below form a part of this specification to the extent referenced. Publications are referenced by the
basic designation only. In the event that criteria requirements conflict, the most stringent requirements shall be met.
U.S. Green Building Council (USGBC):

LEED Green Building Rating System for New Construction

PART 2 - PRODUCTS

21
A.

B.

MATERIALS:
List of each material and quantity to be salvaged, recycled, and reused.

List of each materid and quantity proposed to be taken to alandfill.

Material tracking data: Recelving parties, dates removed, transportation costs, weight tickets, tipping fees,
manifests, invoices, net total costs or savings.
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PART 3 - EXECUTION

31
A.

B.

COLLECTION:
Provide al necessary containers, bins and storage areasto facilitate effective waste management.

Clearly identify containers, bins and storage areas so that recyclable materias are separated from trash and can be
transported to respective recycling facility for processing.

Hazardous wastes shall be separated, stored, disposed of according to local, state, and federal regulations. Any PCB
containing ballasts, if any, shall be placed in asuitable container and shall remain the property of the owner. All
other ballasts and light bulbs shall be properly disposed of by the contractor.

DISPOSAL:

Contractor shall be responsible for transporting and disposing of materials that cannot be delivered to a source-
separated or mixed materials recycling facility to atransfer station or disposal facility that can accept the materials
in accordance with state and federal regulations.

Construction or demolition materials with no practical reuse or that cannot be salvaged or recycled shall be disposed
of a alandfill or incinerator.

REPORT:

With each application for progress payment, submit a summary of construction and demolition debris diversion and
disposa including beginning and ending dates of period covered.

Quantify all materias diverted from landfill disposal through salvage or recycling during the period with the
receiving parties, dates removed, transportation costs, weight tickets, manifests, invoices. Include the net total costs
or savings for each salvaged or recycled material.

Quantify all materials disposed of during the period with the receiving parties, dates removed, transportation costs,
weight tickets, tipping fees, manifests, and invoices. Include the net total costs for each disposal .

END OF SECTION 01 7419
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SECTION 024100 - DEMOLITION

PART 1 - GENERAL

11

12

13

DESCRIPTION:
This section specifies demolition and removal of buildings, portions of buildings, utilities, other structures and debris
from trash dumps shown.

RELATED WORK:
Safety Requirements: GENERAL CONDITIONS Article, ACCIDENT PREVENTION.

Reserved items that are to remain the property of the Government: Section 01 00 00, GENERAL
REQUIREMENTS.

Construction Waste Management: Section 017419 CONSTRUCTION WASTE MANAGEMENT.

Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article 1.7, INFECTION PREVENTION
MEASURES.

PROTECTION:

Perform demolition in such manner as to eliminate hazards to persons and property; to minimize interference with
use of adjacent areas, utilities and structures or interruption of use of such utilities; and to provide free passage to
and from such adjacent areas of structures. Comply with requirements of GENERAL CONDITIONS Article,
ACCIDENT PREVENTION.

Provide safeguards, including warning signs, barricades and other similar items that are required for protection of all
personnel during demolition and removal operations. Comply with requirements of Section 01 00 00, GENERAL
REQUIREMENTS

Before beginning any demolition work, the Contractor shall survey the site and examine the drawings and
specifications to determine the extent of the work. The contractor shall take necessary precautions to avoid damages
to existing items to remain in place, to be reused, or to remain the property of the Medical Center; any damaged
items shall be repaired or replaced as approved by the COR. The Contractor shall coordinate the work of this section
with all other work and shall construct and maintain shoring, bracing, and supports as required.

The work shall comply with the requirements of Section 01 00 00, GENERAL REQUIREMENTS, Article 1.8
INFECTION PREVENTION MEASURES.

PART 2 - PRODUCTS (NOT USED)

PART 3 —EXECUTION

31
A.

3.2

DEMOLITION:

REMOVE AND LEGALLY DISPOSE OF ALL MATERIALS REMOVED SHALL BECOME PROPERTY OF
CONTRACTOR, UNLESS NOTED OTHERWISE, AND SHALL BE DISPOSED OF IN COMPLIANCE WITH
APPLICABLE FEDERAL, STATE OR LOCAL PERMITS, RULES AND/OR REGULATIONS.

CLEAN-UP:

On completion of work of this section and after removal of al debris, leave site in clean condition satisfactory to
COR. Clean-up shall include the disposal of all items and materials not required to remain property of the
Government as well as all debris and rubbish resulting from demolition operations.

END OF SECTION 02 4100
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SECTI ON 07 84 00
FI RESTOPPI NG

PART 1 GENERAL

1.1 DESCRI PTI ON
A. Cosures of openings in walls, floors, and roof decks agai nst
penetration of flane, heat, and snoke or gases in fire resistant rated
construction.
B. Closure of openings in walls against penetration of gases or snoke in
snoke partitions.

1.2 RELATED WORK
A. Expansion and seismc joint firestopping: Section 07 95 13, EXPANSI ON
JO NT COVER ASSEMBLI ES.
B. Spray applied fireproofing: Section 07 81 00, APPLIED FI REPROOFI NG
C. Sealants and application: Section 07 92 00, JO NT SEALANTS.
D. Fire and snoke danper assenblies in ductwork: Section 23 31 00, HVAC
DUCTS AND CASI NGS Section 23 37 00, AIR OUTLETS AND | NLETS.

1.3 SUBM TTALS

A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES.

B. Manufacturers literature, data, and installation instructions for types
of firestopping and snoke stopping used.

C. List of FM UL, or WH classification nunber of systens install ed.

D. Certified laboratory test reports for ASTM E814 tests for systens not
listed by FM UL, or WH proposed for use.

1.4 DELI VERY AND STORAGE
A. Deliver materials in their original unopened containers with
manuf acturer’s name and product identification.
B. Store in a location providing protection from damge and exposure to
the el enents.
1.5 WARRANTY
Firestopping work subject to the terms of the Article “Warranty of
Construction”, FAR clause 52.246-21, except extend the warranty period

to five years.

07 84 00 - 1
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1.6 QUALITY ASSURANCE

FM UL, or WH or other approved |aboratory tested products will be

accept abl e.

1.7 APPLI CABLE PUBLI CATI ONS

A

PART

Publications listed below forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic

desi gnati on only.

American Society for Testing and Materials (ASTM:

E84-10.................. Surface Burning Characteristics of Building
Mat eri al s

E814-11................. Fire Tests of Through-Penetration Fire Stops

Factory Miutual Engi neering and Research Corporation (FM:

Annual |ssue Approval Quide Building Materials

Underwriters Laboratories, Inc. (UL):

Annual |ssue Building Materials Directory

Annual |ssue Fire Resistance Directory

1479-10................. Fire Tests of Through-Penetration Firestops
War nock Hersey (WH):

Annual |ssue Certification Listings

2 — PRODUCTS

2.1 FI RESTOP SYSTEMS

A

Use either factory built (Firestop Devices) or field erected (through-
Penetration Firestop Systens) to forma specific building system

mai ntaining required integrity of the fire barrier and stop the passage
of gases or snoke

Thr ough-penetration firestop systens and firestop devices tested in
accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to
mai ntain the same rating and integrity as the fire barrier being
sealed. "T" ratings are not required for penetrations snmaller than or
equal to 100 nm (4 in) nonminal pipe or 0.01 n? (16 sq. in.) in overall
cross sectional area

Products requiring heat activation to seal an opening by its

i ntumescence shall exhibit a denonstrated ability to function as

designed to maintain the fire barrier.

07 84 00 - 2
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Firestop seal ants used for firestopping or snoke sealing shall have

foll owi ng properti es:

1. Contain no flammabl e or toxic solvents.

2. Have no dangerous or flamuabl e out gassing during the drying or
curing of products.

3. Water-resistant after drying or curing and unaffected by high
hum dity, condensation or transient water exposure.

4. \Wen used in exposed areas, shall be capable of being sanded and
finished with sinmlar surface treatnments as used on the surrounding
wal | or floor surface.

Firestoppi ng system or devices used for penetrations by gl ass pipe,

pl astic pipe or conduits, unenclosed cables, or other non-netallic

mat eri al s shall have followi ng properties:

1. Classified for use with the particular type of penetrating nateria
used.

2. Penetrations containing |oose electrical cables, conputer data
cabl es, and conmuni cations cabl es protected using firestopping
systens that allow unrestricted cable changes w t hout damage to the
seal .

3. Intunescent products which woul d expand to seal the opening and act
as fire, smoke, toxic funmes, and, water seal ant.

Maxi mum fl ane spread of 25 and snpke devel opnent of 50 when tested in

accordance with ASTM E84.

FM UL, or WHrated or tested by an approved | aboratory in accordance

wi th ASTM E814.

Materials to be asbestos free.

2.2 SMOKE STOPPI NG | N SMOKE PARTI Tl ONS

A

Use silicone sealant in snoke partitions as specified in Section 07 92
00, JO NT SEALANTS

Use mineral fiber filler and bond breaker behind seal ant.

Seal ants shall have a nmaxi num fl ame spread of 25 and snoke devel oped of
50 when tested in accordance with E84.

When used in exposed areas capabl e of being sanded and finished with
simlar surface treatnents as used on the surrounding wall or floor

sur f ace.

07 84 00 - 3
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PART 3 — EXECUTI ON

3.1 EXAM NATI ON
Submit product data and installation instructions, as required by

article, submttals, after an on site exam nation of areas to receive
firestopping.

3. 2 PREPARATI ON

A. Renove dirt, grease, oil, |loose materials, or other substances that
prevent adherence and bondi ng or application of the firestopping or
snmoke stopping material s.

B. Renpove insul ation on insulated pipe for a distance of 150 mm (si X
i nches) on either side of the fire rated assenbly prior to applying the
firestopping materials unless the firestopping materials are tested and
approved for use on insul ated pipes.

3.3 I NSTALLATI ON

A. Do not begin work until the specified material data and installation
i nstructions of the proposed firestoppi ng systenms have been submtted
and approved.

B. Install firestopping systens with snpbke stopping in accordance with FM
UL, WH, or other approved systemdetails and installation instructions.

C. Install snoke stopping seals in snoke partitions.

3.4 CLEAN- UP AND ACCEPTANCE OF WORK
A. As work on each floor is conpleted, renpbve materials, litter, and
debri s.
B. Do not nove materials and equi prent to the next-schedul ed work area
until conpleted work is inspected and accepted by the COR
C. Cean up spills of liquid type materials.
---END- - -
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SECTION 07 92 00 - JOINT SEALANTS

PART 1- GENERAL

11

12

13

14

DESCRIPTION:

Section covers al sealant and caulking materials and their application, wherever required for complete installation
of building materias or systems.

RELATED WORK:

Firestopping penetrations: Section 07 84 00, FIRESTOPPING.

Mechanical Work: Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION.
QUALITY CONTROL:

Installer Qualifications: An experienced installer who has specialized in installing joint sealants similar in materid,
design, and extent to those indicated for this Project and whose work has resulted in joint-seal ant install ations with a
record of successful in-service performance.

Source Limitations: Obtain each type of joint sealant through one source from a single manufacturer.

Product Testing: Obtain test results from a qualified testing agency based on testing current seal ant formulations

within a 12-month period.

1. Testing Agency Qualifications: Anindependent testing agency qualified according to ASTM C1021.

2. Test elastomeric joint sealants for compliance with requirements specified by reference to ASTM C920, and
where applicable, to other standard test methods.

3. Test other joint sealants for compliance with requirements indicated by referencing standard specifications and
test methods.

Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants, field test their adhesion to joint
substrates in accordance with sealant manufacturer’ s recommendations:
1. Locatetest joints whereindicated or, if not indicated, as directed by Contracting Officer.
2. Conduct field tests for each application indicated below:
a. Eachtype of elastomeric sedant and joint substrate indicated.
b. Each type of non-elastomeric sealant and joint substrate indicated.
3. Notify COR seven daysin advance of dates and times when test joints will be erected.
4. Arrange for tests to take place with joint sealant manufacturer’ s technical representative present.

VOC: Acrylic latex and Silicon sealants shall have less than 50g/l VOC content.

Mockups: Before installing joint sealants, apply elastomeric seal ants as follows to verify selections made under

sample Submittals and to demonstrate aesthetic effects and qualities of materials and execution:

1. Jointsin mockups of assemblies specified in other Sections that are indicated to receive elastomeric joint
seal ants, which are specified by reference to this section.

SUBMITTALS:

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

Manufacturer's install ation instructions for each product used.

Manufacturer's Literature and Data:

1. Caulking compound
2. Primers

JOINT SEALANTS 079200-1
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1.9

3. Sealing compound, each type, including compatibility when different sealants are in contact with each other.
PROJECT CONDITIONS:

Environmental Limitations:

1. Do not proceed with installation of joint sealants under following conditions:
a.  When ambient and substrate temperature conditions are outside limits permitted by joint sealant

manufacturer or are below 4.4 °C (40 °F).

b. When joint substrates are wet.

Joint-Width Conditions:

1. Do not proceed with installation of joint sealants where joint widths are |ess than those allowed by joint sea ant
manufacturer for applicationsindicated.

Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealants until contaminants capable of interfering with adhesion are
removed from joint substrates.

DELIVERY, HANDLING, AND STORAGE:

Deliver materialsin manufacturers' original unopened containers, with brand names, date of manufacture, shelf life,
and material designation clearly marked thereon.

Carefully handle and store to prevent inclusion of foreign materials.
Do not subject to sustained temperatures exceeding 32° C (90° F) or lessthan 5° C (40° F).

DEFINITIONS:
Definitions of termsin accordance with ASTM C717 and as specified.

Back-up Rod: A type of sealant backing.

Bond Breakers: A type of sealant backing.

Filler: A sealant backing used behind a back-up rod.
WARRANTY:

Warranty exterior sealing against leaks, adhesion, and cohesive failure, and subject to terms of "Warranty of
Construction”", FAR clause 52.246-21, except that warranty period shall be extended to two years.

General Warranty: Special warranty specified in this Article shall not deprive Government of other rights
Government may have under other provisions of Contract Documents and shall be in addition to, and run concurrent
with, other warranties made by Contractor under requirements of Contract Documents.

APPLICABLE PUBLICATIONS:

Publications listed below form a part of this specification to extent referenced. Publications are referenced in text by
basic designation only.

JOINT SEALANTS 079200-2



American Society for Testing and Materials (ASTM):

C509-06.....c.ceeveverrrerrrerieeeeseeseneeseens Elastomeric Cellular Preformed Gasket and Sealing Materid.
CB12-10....ccirereereeiirieierie s Mineral Fiber Block and Board Thermal Insulation.

{41 I O N Standard Terminology of Building Seals and Sealants.
CB834-10.....ceireereeiirieierie e Latex Sealants.

CO19-08......ccovvveveeeceeesee e Use of Sedlantsin Acoustical Applications.

C920-10....cciieieirieeriere e Elastomeric Joint Sealants.

C1021-08.....ocoveverererreerieneeseerieneeneens Laboratories Engaged in Testing of Building Seal ants.
C1193-09.....cceereeierieiirieninie e Standard Guide for Use of Joint Sealants.

C1330-02 (R2007)......ceeverrerrerrenrenns Cylindrica Sealant Backing for Use with Cold Liquid Applied Sealants.
D1056-07.....ccveevrrriereerirriesersieseeneens Specification for Flexible Cellular Material s—Sponge or Expanded Rubber.
E84-09.....ccoviieviieseeeee e Surface Burning Characteristics of Building Materids.

Sealant, Waterproofing and Restoration Institute (SWRI).
The Professionals’ Guide

PART 2 - PRODUCTS

21
A.

SEALANTS:

S6:

1. ASTM C920, silicone, neutral cure.

Type S.

Class: Joint movement range of plus 100 percent to minus 50 percent.
Grade NS.

Shore A hardness of 15-20.

Minimum elongation of 1200 percent.

ousrwWN

~

ASTM C920, silicone, neutra cure.
Type S.

Class 25.

Grade NS.

Shore A hardness of 25-30.
Structural glazing application.

ourwNEE

o

ASTM C920, silicone, acetoxy cure.
Type S.

Class 25.

Grade NS.

Shore A hardness of 25-30.
Structural glazing application.

DURWNE(

©

ASTM C920 silicone.

Type S.

Class 25.

Grade NS.

Shore A hardness of 25-30.
Non-yellowing, mildew resistant.

OCURWNE(

CAULKING COMPOUND:
C-1: ASTM C834, acrylic latex.

C-2: One component acoustical caulking, non drying, non hardening, synthetic rubber.

JOINT SEALANTS 079200-3
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24

25

2.7

COLOR:

Sealants used with exposed masonry shall match color of mortar joints.

Sealants used with unpainted concrete shall match color of adjacent concrete.

Color of sealantsfor other locations shall be light gray or aluminum, unless specified otherwise.

Caulking shall be light gray or white, unless specified otherwise.

JOINT SEALANT BACKING:

General: Provide sealant backings of materia and type that are nonstaining; are compatible with joint substrates,
sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based
on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C1330, of typeindicated below and of size and density to control sealant
depth and otherwise contribute to producing optimum sealant performance:

1. Type C: Closed-cell materia with asurface skin.

Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone tubing complying with ASTM D1056,
nonabsorbent to water and gas, and capable of remaining resilient at temperatures down to minus 32° C (minus 26°
F). Provide products with low compression set and of size and shape to provide a secondary seal, to control sealant
depth, and otherwise contribute to optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic 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 seaant failure. Provide self-adhesive tape where applicable.

FILLER:

Minera fiber board: ASTM C612, Class 1.

Thickness same asjoint width.

Depth to fill void completely behind back-up rod.

PRIMER:

As recommended by manufacturer of caulking or sealant material .
Stain free type.
CLEANERS-NON POUROUS SURFACES:
Chemical cleaners acceptabl e to manufacturer of sealants and sealant backing material, free of oily residues and

other substances capable of staining or harming joint substrates and adjacent non-porous surfaces and formul ated to
promote adhesion of sealant and substrates.

PART 3 - EXECUTION

31
A.

B.

INSPECTION:

Inspect substrate surface for bond breaker contamination and unsound materials at adherent faces of sealant.

Coordinate for repair and resol ution of unsound substrate materials.

JOINT SEALANTS 079200-4
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Inspect for uniform joint widths and that dimensions are within tolerance established by sealant manufacturer.
PREPARATIONS:
Prepare joints in accordance with manufacturer's i nstructions and SWRI.

Clean surfaces of joint to receive caulking or sealants leaving joint dry to the touch, free from frost, moisture,

grease, ail, wax, lacquer paint, or other foreign matter that would tend to destroy or impair adhesion.

1. Clean porousjoint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a
combination of these methods to produce a clean, sound substrate capable of devel oping optimum bond with
joint sealants.

2. Remove loose particles remaining from above cleaning operations by vacuuming or blowing out joints with oil-
free compressed air. Porous joint surfaces include the following:

a  Concrete.
b. Masonry.
c. Unglazed surfaces of ceramictile.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave
residues capable of interfering with adhesion of joint sealants.

a Metd.

b. Glass.

c. Porcelain enamel.

d. Glazed surfacesof ceramictile.

Do not cut or damage joint edges.

Apply masking tape to face of surfaces adjacent to joints before applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry
materials.

Apply primer to sides of joints wherever required by compound manufacturer's printed instructions.

1. Apply primer prior to installation of back-up rod or bond breaker tape.

2. Use brush or other approved means that will reach al parts of joints.

Take al necessary steps to prevent three sided adhesion of sealants.

BACKING INSTALLATION:
Install back-up material, to form joints enclosed on three sides as required for specified depth of sealant.

Where deep joints occur, install filler to fill space behind the back-up rod and position the rod at proper depth.
Cut fillersinstalled by others to proper depth for installation of back-up rod and seal ants.

Install back-up rod, without puncturing the material, to a uniform depth, within plus or minus 3 mm (1/8 inch) for
sealant depths specified.

Where space for back-up rod does not exist, install bond breaker tape strip at bottom (or back) of joint so sealant
bonds only to two opposing surfaces.

Take al necessary steps to prevent three sided adhesion of sealants.

JOINT SEALANTS 079200-5



SEALANT DEPTHSAND GEOMETRY:

At widths up to 6 mm (1/4 inch), sealant depth equal to width.
At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm (1/2 inch) maximum depth at center of joint
with sealant thickness at center of joint approximately 1/2 of depth at adhesion surface.

INSTALLATION:

Genera:

1. Apply sealants and caulking only when ambient temperature is between

5° C and 38° C (40° and 100° F).

Do not use polysulfide base seal ants where seal ant may be exposed to fumes from bituminous materials, or
where water vapor in continuous contact with cementitious materials may be present.

Do not use sealant type listed by manufacture as not suitable for usein locations specified.
Apply caulking and sealing compound in accordance with manufacturer's printed instructions.
Avoid dropping or smearing compound on adjacent surfaces.

Fill joints solidly with compound and finish compound smooth.

Tool joints to concave surface unless shown or specified otherwise.

Finish paving or floor joints flush unlessjoint is otherwise detail ed.

Apply compounds with nozzle size to fit joint width.

Test sedants for compatibility with each other and substrate. Use only compatible sealant.

N

Boo~Nousrw

For application of sealants, follow requirements of ASTM C1193 unless specified otherwise.

Where gypsum board partitions are of sound rated, fire rated, or smoke barrier construction, follow requirements of

ASTM C919 only to sed al cut-outs and intersections with the adj oining construction unless specified otherwise.

1. Apply a6 mm (1/4 inch) minimum bead of sealant each side of runners (tracks), including those used at
partition intersections with dissimilar wall construction.

2. Coordinate with application of gypsum board to install sealant immediately prior to application of gypsum
board.

3. Partition intersections. Seal edges of face layer of gypsum board abutting intersecting partitions, before taping
and finishing or application of veneer plaster-joint reinforcing.

4, Openings: Apply a6 mm (1/4 inch) bead of sealant around all cut-outs to seal openings of electrical boxes,
ducts, pipes and similar penetrations. To sea electrical boxes, sed sides and backs.

5. Control Joints: Before control joints are installed, apply sealant in back of control joint to reduce flanking path
for sound through control joint.

FIELD QUALITY CONTROL:

Inspect joints for complete fill, for absence of voids, and for joint configuration complying with specified
requirements. Record resultsin afield adhesion test log.

Inspect tested joints and report on following:

1. Whether sealantsin joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.
Include data on pull distance used to test each type of product and joint substrate.

2. Comparethese results to determine if adhesion passes sealant manufacturer’s field-adhesion hand-pull test
criteria.

3. Whether sedantsfilled joint cavities and are free from voids.

4. Whether sealant dimensions and configurations comply with specified requirements.

Record test resultsin afield adhesion test log. Include dates when sead ants were installed, names of persons who
installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations,
sealant fill, sealant configuration, and sealant dimensions.

Repair sealants pulled from test area by applying new sealants following same procedures used to originally sed
joints. Ensure that origina seaant surfaces are clean and new sealant contacts original sealant.
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Evaluation of Field-Test Results: Sealants not evidencing adhesive failure from testing or noncompliance with other
indicated requirements, will be considered satisfactory. Remove sealants that fail to adhere to joint substrates during
testing or to comply with other requirements. Retest failed applications until test results prove seal ants comply with
indicated requirements.

CLEANING:

Fresh compound accidentally smeared on adjoining surfaces. Scrape off immediately and rub clean with asolvent as
recommended by the caulking or sealant manufacturer.

After filling and finishing joints, remove masking tape.
L eave adjacent surfacesin a clean and unstained condition.
LOCATIONS:

Meta Reglets and Flashings:
1. Flashingsto Wall: Type S-6
2. Meta to Metd: Type S-6

Sanitary Joints:

1. Wallsto Plumbing Fixtures: Type S-9
2. Counter Topsto Walls. Type S-9

3. Pipe Penetrations: Type S-9

Horizontd Traffic Joints:
1. Concrete Paving, Unit Pavers: Type S-11 or S-12
2. Garage/Parking Decks: Type S-10

High Temperature Joints over 204 degrees C (400 degrees F):
1. Exhaust Pipes, Flues, Breech Stacks: Type S-7 or S-8

Interior Caulking:

1. Typica Narrow Joint 6 mm, (1/4 inch) or less at Walls and Adjacent Components: Types C-1 and C-2.

2. Perimeter of Doors, Windows, Access Panels which Adjoin Concrete or Masonry Surfaces: Types C-1 and C-2.
3. Jointsat Masonry Walls and Columns, Piers, Concrete Walls or Exterior Walls: Types C-1 and C-2.

4. Perimeter of Lead Faced Control Windows and Plaster or Gypsum Wallboard Walls: Types C-1 and C-2.

5. Exposed Isolation Joints a Top of Full Height Walls: Types C-1 and C-2.

6. Exposed Acoustical Joint at Sound Rated Partitions Type C-2.

7. Concealed Acoustic Sealant Types S-4, C-1 and C-2.

END OF SECTION 07 92 00
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SECTI ON 23 05 11
COVMON WORK RESULTS FOR HVAC
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. The requirenents of this Section apply to all sections of Division 23.
B. Definitions:
1. Exposed: Piping, ductwork, and equi prment exposed to view in finished
r oons.
2. Option or optional: Contractor's choice of an alternate naterial or
nmet hod.
3. COR Contracting Oficer’s Representative.

1.2 RELATED WORK

A. Section 00 72 00, GENERAL CONDI TI ONS

B. Section 01 00 00, GENERAL REQUI REMENTS

C. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES
D. NOT USED

E. Section 07 84 00, FIRESTOPPI NG

F. Section 07 92 00, JO NT SEALANTS

G NOT USED

H. NOT USED

I. Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC
T. Section 23 09 23, DI RECT-DI G TAL CONTROL SYSTEM FOR HVAC

J. NOT USED

K. NOT USED

L. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

M NOT USED

1.3 QUALI TY ASSURANCE

A. Mechani cal, electrical and associ ated systens shall be safe, reliable,
efficient, durable, easily and safely operable and naintainable, easily
and safely accessible, and in conpliance with applicable codes as
specified. The systens shall be conmprised of high quality institutional-
class and industrial-class products of manufacturers that are
experienced specialists in the required product lines. Al construction
firms and personnel shall be experienced and qualified specialists in
i ndustrial and institutional HVAC

B. Flow Rate Tol erance for HVAC Equi pnent: Section 23 05 93, TESTI NG
ADJUSTI NG, AND BALANCI NG FOR HVAC.

C. Equi prent Vi bration Tol erance:

23 0511 - 1
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Refer to Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC
Pl PI NG and EQUI PMENT. Equi prent shall be factory-balanced to this
tol erance and re-bal anced on site, as necessary.

After HVAC air balance work is conpleted and pernmanent drive sheaves
are in place, performfield nechanical balancing and adjustnents
required to neet the specified vibration tolerance

D. Products Criteria:

1

Standard Products: Mterial and equi pnent shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at |least 3 years (or |longer as specified el sewhere).
The design, nodel and size of each item shall have been in
satisfactory and efficient operation on at least three installations
for approximately three years. However, digital electronics devices,
sof tware and systens such as controls, instruments, conputer work
station, shall be the current generation of technol ogy and basic
design that has a proven satisfactory service record of at | east
three years. See other specification sections for any exceptions
and/ or additional requirenents.

All items furnished shall be free fromdefects that woul d adversely
af fect the performance, nmintainability and appearance of individua
conponents and overall assenbly.

Conformto codes and standards as required by the specifications.
Conformto local codes, if required by |ocal authorities such as the
natural gas supplier, if the | ocal codes are nore stringent then

t hose specified. Refer any conflicts to the COR

Multiple Units: Wien two or nore units of materials or equiprment of
the sanme type or class are required, these units shall be products of
one manuf acturer.

Assenbl ed Units: Manufacturers of equi pnent assenblies, which use
conponents nade by others, assune conplete responsibility for the
final assenbl ed product.

Nanmepl at es: Nanepl ate bearing manufacturer's nane or identifiable
trademark shall be securely affixed in a conspicuous place on

equi pnent, or nane or trademark cast integrally with equi pnent,
stanped or otherw se permanently marked on each item of equi pnent.
Asbest os products or equi pnment or materials containing asbestos shall
not be used.

E. Equi pnent Service Organi zations:

1

HVAC. Products and systens shall be supported by service
organi zations that maintain a conplete inventory of repair parts and
are located within 50 mles to the site.
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F. HVAC Mechani cal Systens Wl ding: Before any welding is perforned,
contractor shall subnit a certificate certifying that wel ders conply
with the follow ng requirenents:

1. Qualify welding processes and operators for piping according to ASME
"Boil er and Pressure Vessel Code", Section |IX, "Wlding and Brazing
Qual ifications".

2. Conply with provisions of ASME B31 series "Code for Pressure Piping".
Certify that each wel der has passed Anerican Wl ding Society (AW5)
qualification tests for the welding processes involved, and that
certification is current.

G Execution (Installation, Construction) Quality:

1. Apply and install all items in accordance with nanufacturer's witten
instructions. Refer conflicts between the manufacturer's instructions
and the contract draw ngs and specifications to the COR for
resolution. Provide witten hard copies or conputer files of
manuf acturer’s installation instructions to the COR at |east two
weeks prior to comencing installation of any item Installation of
the itemwill not be allowed to proceed until the reconmendations are
received. Failure to furnish these recommendations is a cause for
rejection of the material .

2. Provide conplete | ayout draw ngs required by Paragraph, SUBM TTALS.
Do not conmmence construction work on any systemuntil the |ayout
drawi ngs have been approved.

H. Upon request by CGovernment, provide |lists of previous installations for
sel ected items of equipnent. Include contact persons who will serve as
references, with tel ephone nunbers and e-nmil addresses.

1.4 SUBM TTALS

A. Subnit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES, and with requirenments in the individual specification
sections.

B. Contractor shall make all necessary field neasurenments and
i nvestigations to assure that the equi pnent and assenblies will neet
contract requirenents.

C. If equipnent is subnmitted which differs in arrangenment fromthat shown,
provi de draw ngs that show the rearrangenent of all associated systens.
Approval will be given only if all features of the equi prent and
associ ated systens, including accessibility, are equivalent to that
required by the contract.

D. Prior to submitting shop drawi ngs for approval, contractor shall certify
in witing that nmanufacturers of all major itenms of equi pnent have each
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revi ewed drawi ngs and specifications, and have jointly coordi nated and

properly integrated their equi pnent and controls to provide a conplete

and efficient installation.

Subnmittal s and shop drawi ngs for interdependent itenms, containing

applicabl e descriptive infornmation, shall be furnished together and

conplete in a group. Coordinate and properly integrate nmaterials and
equi pment in each group to provide a conpletely conpatible and
efficient.

NOT USED

NOT USED

Layout Draw ngs:

1. Subnit conpl ete consolidated and coordi nated | ayout drawi ngs for all
new systens, and for existing systens that are in the sanme areas.
Refer to Section 00 72 00, GENERAL CONDI TI ONS, Article, SUBCONTRACTS
AND WORK COORDI NATI ON.

2. The drawi ngs shall include plan views, elevations and sections of all
systens and shall be on a scale of not less than 1:32 (3/8-inch equal
to one foot). Clearly identify and di nmension the proposed | ocations
of the principal itens of equi prent. The drawi ngs shall clearly show
| ocations and adequate cl earance for all equi pment, piping, valves,
control panels and other itens. Show the access neans for all itens
requiring access for operations and nai ntenance. Provide detail ed
| ayout drawi ngs of all piping and duct systens.

3. Do not install equipnent foundations, equipnent or piping until
| ayout drawi ngs have been approved.

4. In addition, for HVAC systens, provide details of the foll ow ng:

a. Mechani cal equi prent roons.

b. Hangers, inserts, supports, and bracing.

c. Pipe sleeves.

d. Duct or equi pnent penetrations of floors, walls, ceilings, or
roof s.

Manuf acturer's Literature and Data: Subnit under the pertinent section

rather than under this section.

1. Subnit belt drive with the driven equipnent. Submit selection data
for specific drives when requested by the COR

2. Submit electric notor data and variable speed drive data with the
driven equi pnent.

3. Equi pnrent and naterials identification.

Fire-stopping material s.

5. Hangers, inserts, supports and bracing. Provide |oad cal culations for

vari abl e spring and constant support hangers.

23 05 11 - 4



11-10

6. Wall, floor, and ceiling plates.

HVAC Mai nt enance Data and Operating |Instructions:

1. Maintenance and operating nmanuals in accordance with Section 01 00
00, CGENERAL REQUI REMENTS, Article, I NSTRUCTIONS, for systens and
equi pnent .

2. Provide a listing of reconmended repl acement parts for keeping in
stock supply, including sources of supply, for equipnent. Include in
the listing belts for equipnent: Belt manufacturer, nodel nunber,
size and style, and distinguished whether of nultiple belt sets.

Provi de copi es of approved HVAC equi pnent subnittals to the Testing,

Adj usting and Bal anci ng Subcontractor.

1.5 APPLI CABLE PUBLI CATI ONS

A

The publications |isted below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.

Air Conditioning, Heating and Refrigeration Institute (AHRI):

430-2009................ Central Station Air-Handling Units

American National Standard Institute (ANSI):

B31.1-2007.............. Power Pi pi ng

Rubber Manuf acturers Associ ati on (ANSI/ RMWA):

| P-20-2007.............. Specifications for Drives Using C assical
V-Bel ts and Sheaves

I P-21-2009.............. Specifications for Drives Using Doubl e-V
(Hexagonal ) Belts

| P-22-2007.............. Specifications for Drives Using Narrow V-Belts

and Sheaves
Air Mouvenent and Control Association (AMCA):
410-96......... ... ... Reconmended Safety Practices for Air Mving
Devi ces
American Soci ety of Mechani cal Engi neers (ASME):
Boi | er and Pressure Vessel Code (BPVO):

Section 1-2007.......... Power Boilers

Section | X-2007......... Wl di ng and Brazing Qualifications

Code for Pressure Piping:

B31.1-2007.............. Power Pi pi ng

American Society for Testing and Materials (ASTM:

A36/ AB6M08. . ........... Standard Specification for Carbon Structural
St eel

A575-96(2007)........... St andard Specification for Steel Bars, Carbon,

Merchant Quality, M G ades
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E84-10.................. Standard Test Method for Surface Burning
Characteristics of Building Materials
E119-09c................ Standard Test Methods for Fire Tests of Building

Construction and Materials
H. Manufacturers Standardi zati on Society (MSS) of the Valve and Fittings
I ndustry, Inc:
SP-58-2009.............. Pi pe Hangers and Supports-Materials, Design and
Manuf acture, Selection, Application, and
Install ation

SP 69-2003.............. Pi pe Hangers and Supports-Sel ecti on and
Application
SP 127-2001............. Bracing for Piping Systens, Seismc — Wnd -

Dynami c, Design, Selection, Application
I. National Electrical Manufacturers Association (NEM):

Mz 1-2009............... Mot ors and Cenerators
J. National Fire Protection Association (NFPA):

31-06........ . Standard for Installation of QI -Burning
Equi prrent

54-09. ... .. ... ... Nati onal Fuel Gas Code

70-08. ... ... National Electrical Code

85-07....... Boi | er and Conbustion Systens Hazards Code

90A-09......... .. Standard for the Installation of Air
Conditioning and Ventilating Systens

101-09...... ... ... ... Life Safety Code

1.6 DELI VERY, STORAGE AND HANDLI NG
A. Protection of Equi pnent:

1. Equi pnrent and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not the
Gover nnment has rei mbursed the Contractor for the equipnent and
material. The Contractor is solely responsible for the protection of
such equi prrent and material agai nst any damage.

2. Place damaged equi pnent in first class, new operating condition; or
repl ace same as determined and directed by the COR Such repair or
repl acement shall be at no additional cost to the Governnent.

3. Protect interiors of new equi prent and pi pi ng systens agai nst entry
of foreign matter. C ean both inside and outside before painting or
pl aci ng equi prent i n operation.

4. EXisting equi pnment and piping being worked on by the Contractor shall
be under the custody and responsibility of the Contractor and shal
be protected as required for new work.
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Cl eanl i ness of Piping and Equi pnent Systens:

1. Exercise care in storage and handling of equi pnent and pi pi ng
mat erial to be incorporated in the work. Renobve debris arising from
cutting, threading and wel di ng of piping.

2. Piping systens shall be flushed, blown or pigged as necessary to
del i ver cl ean systens.

3. Cean interior of all tanks prior to delivery for beneficial use by
t he Government.

4. Boilers shall be left clean following final internal inspection by
Government insurance representative or inspector.

5. Contractor shall be fully responsible for all costs, damage, and
delay arising fromfailure to provide cl ean systens.

1.7 JOB CONDI TIONS — WORK | N EXI STI NG BUI LDI NG

A

Bui | di ng Operation: Governnment enployees will be continuously operating
and managing all facilities, including tenporary facilities, that serve
t he medical center.

Mai nt enance of Service: Schedule all work to permit continuous service
as required by the nedical center.

St eam and Condensate Service Interruptions: Limted steam and condensate
service interruptions, as required for interconnections of new and
existing systens, will be permtted by the COR during periods when the
demands are not critical to the operation of the nedical center. These
non-critical periods are limted to between 8 pmand 5 amin the
appropriate off-season (if applicable). Provide at |east one week
advance notice to the COR

Phasi ng of Work: Conmply with all requirements shown on draw ngs or

speci fied.

Bui | di ng Worki ng Environnment: Miintain the architectural and structura
integrity of the building and the working environnment at all tines.
Maintain the interior of building at 18 degrees C (65 degrees F)

mnimum Limt the opening of doors, wi ndows or other access openings to
bri ef periods as necessary for rigging purposes. No storm water or
ground water |eakage permitted. Provide daily clean-up of construction
and denolition debris on all floor surfaces and on all equi pnent being
operated by VA

Acceptance of Work for Governnent Qperation: As new facilities are nmade
avai l abl e for operation and these facilities are of beneficial use to

t he Governnent, inspections will be nade and tests will be perforned
Based on the inspections, a list of contract deficiencies will be issued
to the Contractor. After correction of deficiencies as necessary for
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beneficial use, the Contracting Oficer will process necessary
acceptance and the equi pnent will then be under the control and
operati on of Governnent personnel.

PART 2 - PRODUCTS

2.1 FACTORY- ASSEMBLED PRODUCTS
A. Provide maxi mum st andardi zati on of conmponents to reduce spare part
requirements.
B. Manufacturers of equiprment assenblies that include conponents nade by
others shall assunme conplete responsibility for final assenbled unit.
1. Al conponents of an assenbled unit need not be products of sane
manuf act ur er.

2. Constituent parts that are alike shall be products of a single
manuf act urer.

3. Conponents shall be conpatible with each other and with the tota
assenbly for intended service

4. Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace el enents of the assenblies as required to
deliver specified perfornmance of the conpl ete assenbly.

C. Conponents of equi pnent shall bear manufacturer's nane and tradenark,
nodel nunber, serial nunber and perfornmance data on a nanme plate
securely affixed in a conspi cuous place, or cast integral with, stanped
or otherw se permanently marked upon the conmponents of the equi prent.

D. Major itens of equi pment, which serve the sane function, must be the
same nmake and nodel . Exceptions will be permtted if performance
requi rements cannot be net.

2.2 COWPATIBI LI TY OF RELATED EQUI PMENT
Equi prrent and materials installed shall be conpatible in all respects
with other items being furnished and with existing itens so that the
result will be a conplete and fully operational plant that conforns to
contract requirenents.
2.3 BELT DRI VES
A. Type: ANSI/RMA standard V-belts with proper notor pulley and driven
sheave. Belts shall be constructed of reinforced cord and rubber
B. Dinmensions, rating and selection standards: ANSI/RMA | P-20 and | P-21
C. M ni num Hor sepower Rating: Mtor horsepower plus recommended ANSI/ RVA
service factor (not |ess than 20 percent) in addition to the ANSI/RVA
al l owances for pitch dianmeter, center distance, and arc of contact.
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Maxi mum Speed: 25 nm’'s (5000 feet per minute).

Adj ust nent Provisions: For alignnment and ANSI/RVA standard al | owances

for installation and take-up.

Drives may utilize a single V-Belt (any cross section) when it is the

manuf acturer's standard.

Mul tiple Belts: Matched to ANSI/RVA specified linmts by neasurement on a

belt measuring fixture. Seal nmatched sets together to prevent nixing or

partial |oss of sets. Replacenent, when necessary, shall be an entire
set of new matched belts.

Sheaves and Pul | eys:

1. Material: Pressed steel, or close grained cast iron.

2. Bore: Fixed or bushing type for securing to shaft with keys.

3. Balanced: Statically and dynamically.

4. Groove spacing for driving and driven pulleys shall be the sane.

Drive Types, Based on ARl 435:

1. Provide adjustable-pitch //or fixed-pitch// drive as follows:

a. Fan speeds up to 1800 RPM 7.5 kW (10 horsepower) and snall er.
b. Fan speeds over 1800 RPM 2.2 kW (3 horsepower) and small er.

2. Provide fixed-pitch drives for drives larger than those |isted above.
The final fan speeds required to just neet the system CFM and
pressure requirenments, without throttling, shall be deternined by
adj ust rent of a tenporary adjustable-pitch notor sheave or by fan | aw
calculation if a fixed-pitch drive is used initially.

2.4 DRI VE GUARDS

A

C

For machi nery and equi pnent, provi de guards as shown in AMCA 410 for
belts, chains, couplings, pulleys, sheaves, shafts, gears and ot her
novi ng parts regardl ess of height above the floor to prevent damage to
equi pment and injury to personnel. Drive guards may be excl uded where
notors and drives are inside factory fabricated air handling unit

casi ngs.

Punp shafts and couplings shall be fully guarded by a sheet steel guard,
covering coupling and shaft but not bearings. Mterial shall be mninmm
16- gage sheet steel; ends shall be braked and drilled and attached to
punp base with mnimum of four 6 mm (1/4-inch) bolts. Reinforce guard as
necessary to prevent side play forcing guard onto couplings.

V-belt and sheave assenblies shall be totally enclosed, firmy nounted,
non-resonant. QGuard shall be an assenbly of nini nrum 22-gage sheet stee
and expanded or perforated nmetal to permt observation of belts. 25 mm
(one-inch) dianmeter hole shall be provided at each shaft centerline to
permt speed nmeasurenent.
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Mat eri als: Sheet steel, cast iron, expanded netal or wire nesh rigidly
secured so as to be renpvabl e w thout disassenbling pipe, duct, or

el ectrical connections to equi prent.

Access for Speed Measurenent: 25 mm (One inch) dianeter hole at each
shaft center.

2.5 LI FTI NG ATTACHMVENTS

Provi de equi pment with suitable lifting attachments to enabl e equi prment
to be lifted in its normal position. Lifting attachnents shall wthstand
any handling conditions that m ght be encountered, w thout bending or
distortion of shape, such as rapid | owering and braking of | oad.

2.6 ELECTRI C MOTORS

A

Al material and equi pnent furnished and installation nethods shal
conformto the requirenents of Section 23 05 12, GENERAL MOTOR

REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT; Section 26 29 11
LOW VOLTACE MOTOR STARTERS; and, Section 26 05 21, LOW VOLTAGE
ELECTRI CAL POAER CONDUCTORS AND CABLES (600 VOLTS AND BELOW. Provide
all electrical wiring, conduit, and devices necessary for the proper
connection, protection and operation of the systens. Provide specia
energy efficient premiumefficiency type nmotors as schedul ed.

2.7 VARI ABLE SPEED MOTOR CONTRCLLERS

A

Refer to Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS and
Section 26 29 11, LOWVOLTACGE MOTOR STARTERS for specifications

The conbi nation of controller and notor shall be provided by the

manuf acturer of the driven equi pnent, such as punps and fans, and shal
be rated for 100 percent output perfornmance. Miultiple units of the sane
class of equipnent, i.e. air handlers, fans, punps, shall be product of
a single manufacturer.

Mot ors shall be prem um efficiency type and be approved by the notor
control l er manufacturer. The controller-nmotor conbination shall be
guaranteed to provide full notor namepl ate horsepower in variable
frequency operation. Both driving and driven notor/fan sheaves shall be
fixed pitch.

Controller shall not add any current or voltage transients to the input
AC power distribution system DDC controls, sensitive nedical equipment,
etc., nor shall be affected from other devices on the AC power system
Controller shall be provided with the follow ng operating features and
accessori es:

1. Suitable for variable torque |oad.
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2. Provide thernmal nagnetic circuit breaker or fused switch with
external operator and inconming line fuses. Unit shall be rated for
m ni mum 30,000 AIC. Provide AC input line reactors (3% i npedance) on
i ncom ng power line. Provide output line reactors on |ine between
drive and notor where the distance between the breaker and notor
exceeds 50 feet.

2.8 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A

Use synbol s, nomencl ature and equi pnent nunbers specified, shown on the
drawi ngs and shown in the maintenance manuals. ldentification for piping
is specified in Section 09 91 00, PAI NTING

Interior (Indoor) Equipnent: Engraved naneplates, with letters not |ess

than 48 mm (3/16-i nch) high of brass with black-filled letters, or rigid

bl ack plastic with white letters specified in Section 09 91 00, PAINTING
permanently fastened to the equipnent. Identify unit conponents such as
coils, filters, fans, etc

Exterior (Qutdoor) Equi pnment: Brass naneplates, with engraved bl ack

filled letters, not less than 48 nm (3/16-inch) high riveted or bolted

to the equi prent.

Control Itens: Label all tenperature and hum dity sensors, controllers

and control danpers. ldentify and | abel each itemas they appear on the

control diagrans.

Val ve Tags and Lists:

1. HVAC and Boiler Plant: Provide for all valves other than for
equi pnent in Section 23 82 00, CONVECTI ON HEATI NG AND COOLI NG UNI' TS

2. Valve tags: Engraved black filled nunbers and letters not |ess than
13 mm (1/ 2-inch) high for nunber designation, and not |ess than 6.4
mm( 1/ 4-inch) for service designation on 19 gage 38 nm (1-1/2 inches)
round brass disc, attached with brass "S' hook or brass chain.

3. Valve lists: Typed or printed plastic coated card(s), sized 216
nm(8-1/2 inches) by 280 mm (11 i nches) showi ng tag nunber, valve
function and area of control, for each service or system Punch
sheets for a 3-ring notebook.

4. Provide detailed plan for each floor of the building indicating the
| ocati on and val ve nunber for each valve. ldentify |ocation of each
valve with a col or coded thunb tack in ceiling

2.9 FI RESTOPPI NG

Section 07 84 00, FIRESTOPPI NG specifies an effective barrier against
the spread of fire, snoke and gases where penetrations occur for piping
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and ductwork. Refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER
PLANT | NSULATION, for firestop pipe and duct insulation.

2.10 GALVAN ZED REPAI R COVPOUND
M1 . Spec. DOD P-21035B, paint form

2.11 HVAC PI PE AND EQUI PMENT SUPPCRTS AND RESTRAI NTS

A. Vibration Isolators: Refer to Section 23 05 41, NO SE AND VI BRATI ON
CONTROL FOR HVAC PI PI NG AND EQUI PMENT.

B. Supports for Roof Mounted Itens:

1. Equi pnent: Equi prment rails shall be gal vani zed steel, mninmm 1.3 mm
(18 gauge), with integral baseplate, continuous wel ded corner seans,
factory installed 50 mmby 100 mm (2 by 4) treated wood nailer, 1.3
nm (18 gauge) gal vani zed steel counter flashing cap with screws,
built-in cant strip, (except for gypsum or tectum deck), mininum
hei ght 280 mMm (11 inches). For surface insulated roof deck, provide
rai sed cant strip to start at the upper surface of the insulation.

2. Pipel/duct pedestals: Provide a gal vanized Uni strut channel welded to
U-shaped nounting brackets which are secured to side of rail with
gal vani zed | ag bolts.

C. Pipe Supports: Conply with MSS SP-58. Type Nunbers specified refer to
this standard. For selection and application comply with MSS SP-69.
Refer to Section 05 50 00, METAL FABRI CATI ONS, for miscellaneous netal
support materials and prine coat painting requirenents.

D. Attachnment to Concrete Buil ding Construction:

1. Concrete insert: MSS SP-58, Type 18.

2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not |less than 102 mm (four inches) thick when
approved by the COR for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry not
| ess than 102 nm (four inches) thick when approved by the COR for
each job condition.

E. Attachnment to Steel Building Construction:

1. Wl ded attachment: MSS SP-58, Type 22.

2. Beam cl anps: MBS SP-58, Types 20, 21, 28 or 29. Type 23 C-clanp may
be used for individual copper tubing up to 23nm (7/8-inch) outside
di anmet er .

F. NOT USED
Attachnent to existing structure: Support fromexisting floor/roof
frames, anchors in garage decking to be no deeper than 5/8”.

H Attachnment to Whod Construction: Wod screws or |ag bolts.
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Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable | oad
listed in MSS SP-58. For piping, provide adjustnent means for
controlling I evel or slope. Types 13 or 15 turn-buckles shall provide 38
nm (1-1/2 inches) mnimum of adjustnent and incorporate | ocknuts.

Al -thread rods are acceptable.

Hangers Supporting Multiple Pipes (Trapeze Hangers): Galvanized, cold

fornmed, |ipped steel channel horizontal nenber, not |ess than 41 nm by

41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to

accept special spring held, hardened steel nuts. Not permitted for steam

supply and condensate pi pi ng.

1. Al owabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).

2. Cuide individual pipes on the horizontal nmenber of every other
trapeze hanger with 6 mm (1/4-inch) U bolt fabricated fromsteel rod
Provi de Type 40 insul ation shield, secured by two 13nm (1/2-inch)
gal vani zed steel bands, or preinsulated calciumsilicate shield for
i nsul ated pi ping at each hanger.

K. Supports for Piping Systens:

1. Select hangers sized to encircle insulation on insulated piping.
Refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT
I NSULATI ON for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or preinsulated cal ci um
silicate shields. Provide Type 40 insulation shield or preinsul ated
calciumsilicate shield at all other types of supports and hangers
i ncl udi ng those for preinsul ated piping.

2. Piping Systens except H gh and Medium Pressure Steam (MSS SP-58):

Standard cl evis hanger: Type 1; provide |ocknut.

Ri ser clanps: Type 8.

Wal | brackets: Types 31, 32 or 33.

Rol | er supports: Type 41, 43, 44 and 46.

Saddl e support: Type 36, 37 or 38.

Tur nbuckl e: Types 13 or 15. Preinsul ate.

U-bolt clanp: Type 24.

e I

Copper Tube:

1) Hangers, clanmps and other support material in contact with
tubi ng shall be painted with copper col ored epoxy paint,
pl astic coated or taped with non adhesive isolation tape to
prevent el ectrolysis.

2) For vertical runs use epoxy painted or plastic coated riser
cl anps.

3) For supporting tube to strut: Provide epoxy painted pipe straps
for copper tube or plastic inserted vibration isolation clanps.
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4) Insulated Lines: Provide pre-insulated calciumsilicate shields
si zed for copper tube

i. Supports for plastic or glass piping: As recommended by the pipe
manuf acturer with black rubber tape extending one inch beyond
steel support or clanp.

3. High and Medi um Pressure Steam (MSS SP-58):

a. Provide eye rod or Type 17 eye nut near the upper attachnent.

b. Piping 50 mm (2 inches) and larger: Type 43 roller hanger. For
roller hangers requiring seisnmic bracing provide a Type 1 clevis
hanger with Type 41 roller attached by flat side bars.

4. Convertor and Expansi on Tank Hangers: May be Type 1 sized for the
shel | dianmeter. Insulation where required will cover the hangers.
NOT USED

M NOT USED

2.12 PI PE PENETRATI ONS

A

Install sleeves during construction for other than bl ocked out floor

openings for risers in nmechanical bays

To prevent accidental liquid spills frompassing to a | ower |evel,

provide the foll ow ng:

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and
provi de seal ant for watertight joint.

2. For bl ocked out floor openings: Provide 40 mm (1-1/2 inch) angle set
in silicone adhesive around openi ng.

3. For drilled penetrations: Provide 40 nm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.

Penetrations are not all owed through beans or ribs, but nmay be installed

in concrete beam fl anges. Any deviation fromthese requirenents nust

receive prior approval of The COR

Sheet Metal, Plastic, or Misture-resistant Fiber Sleeves: Provide for

pi pe passing through floors, interior walls, and partitions, unless

brass or steel pipe sleeves are specifically called for bel ow.

Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through

exterior walls bel ow grade. Make space between sl eeve and pi pe

watertight with a nodular or link rubber seal. Seal shall be applied at

bot h ends of sl eeve.

Gal vani zed Steel or an alternate Black Iron Pipe with asphalt coating

Sl eeves: Provide for pipe passing through concrete beam fl anges, except

where brass pipe sleeves are called for. Provide sleeve for pipe passing

t hrough fl oor of nechanical roons, |aundry work roons, and ani mal roons
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above basenent. Except in mechanical roons, connect sleeve with floor
pl at e.

Brass Pipe Sl eeves: Provide for pipe passing through quarry tile,
terrazzo or ceranmic tile floors. Connect sleeve with floor plate.

Sl eeves are not required for wall hydrants for fire departnent
connections or in drywall construction.

Sl eeve O earance: Sleeve through floors, walls, partitions, and beam
flanges shall be one inch greater in dianmeter than external dianeter of
pi pe. Sleeve for pipe with insulation shall be | arge enough to
accommodat e the insulation. Interior openings shall be caul ked tight
with fire stopping material and sealant to prevent the spread of fire
snoke, and gases.

Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JONT
SEALANTS.

2.13 DUCT PENETRATI ONS

A

Provi de curbs for roof nounted piping, ductwork and equi pnment. Curbs
shal |l be 18 inches high with continuously wel ded seans, built-in cant
strip, interior baffle with acoustic insulation, curb bottom hinged
curb adapter.

Provi de firestopping for openings through fire and snoke barriers,

mai ntai ning mnimumrequired rating of floor, ceiling or wall assenbly.
See section 07 84 00, FIRESTOPPI NG

2.14 SPECI AL TOCLS AND LUBRI CANTS

A

Furni sh, and turn over to the COR tools not readily avail able
commercially, that are required for disassenbly or adjustnment of

equi pment and machi nery f urni shed.

Grease GQuns with Attachments for Applicable Fittings: One for each type
of grease required for each notor or other equipnent.

Refrigerant Tools: Provide system chargi ng/ Evacuati on equi pnent, gauges,
fittings, and tools required for maintenance of furni shed equi pnent.
Tool Containers: Hardwood or netal, permanently identified for in tended
service and mounted, or |ocated, where directed by the COR

Lubricants: A minimmof 0.95 L (one quart) of oil, and 0.45 kg (one
pound) of grease, of equi prment manufacturer's recommended grade and
type, in unopened containers and properly identified as to use for each
di fferent application.
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2.15 WALL, FLOOR AND CEI LI NG PLATES

A

Mat eri al and Type: Chrome plated brass or chronme plated steel, one piece
or split type with conceal ed hinge, with set screw for fastening to

pi pe, or sleeve. Use plates that fit tight around pipes, cover openings
around pi pes and cover the entire pipe sleeve projection.

Thi ckness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 nm
(3-inch pipe), 0.89 nm (0.035-inch) for |arger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed |l ocations, in finished areas only. Provide a watertight joint in
spaces where brass or steel pipe sleeves are specified.

2.16 ASBESTOS

Mat eri al s contai ning asbestos are not pernitted.

PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI Pl NG

A

Coordi nate | ocation of piping, sleeves, inserts, hangers, ductwork and
equi pnent. Locate piping, sleeves, inserts, hangers, ductwork and
equi pnent cl ear of wi ndows, doors, openings, |light outlets, and other
services and utilities. Prepare equi pnent |ayout drawi ngs to coordinate
proper |location and personnel access of all facilities. Submt the
drawi ngs for review as required by Part 1. Follow manufacturer's
publ i shed recomendati ons for installation nethods not otherw se
speci fi ed.
Operati ng Personnel Access and (bservation Provisions: Select and
arrange all equi pment and systens to provide clear view and easy access,
wi t hout use of portable |adders, for maintenance and operation of al
devi ces including, but not limted to: all equipnment itens, valves,
filters, strainers, transmtters, sensors, control devices. Al gages
and indicators shall be clearly visible by personnel standing on the
floor or on permanent platforns. Do not reduce or change nai ntenance and
operating space and access provisions that are shown on the draw ngs.
Equi prent and Pi pi ng Support: Coordinate structural systenms necessary
for pipe and equi pment support with pipe and equi pnent | ocations to
pernit proper installation
Locati on of pipe sleeves, trenches and chases shall be accurately
coordi nated with equi pnent and pi ping | ocations.
Cutting Hol es:
1. Cut holes through concrete and masonry by rotary core drill.
Pneurati c hammrer, inpact electric, and hand or nmanual hanmer type
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drill will not be allowed, except as pernitted by the COR where
wor ki ng area space is limted

2. Locate holes to avoid interference with structural nmenmbers such as
beans or grade beans. Hol es shall be laid out in advance and drilling
done only after approval by The COR If the Contractor considers it
necessary to drill through structural nenbers, this matter shall be
referred to The COR for approval.

3. Do not penetrate nenbrane waterproofing.

I nterconnection of Instrunentation or Control Devices: Cenerally,

el ectrical and pneumatic interconnections are not shown but nust be

provi ded.

M nor Piping: Cenerally, snall dianmeter pipe runs fromdrips and drains,

wat er cooling, and other service are not shown but nust be provided.

El ectrical and Pneunatic |Interconnection of Controls and |Instrunents:

This generally not shown but nust be provided. This includes

i nterconnections of sensors, transmitters, transducers, control devices,

control and instrunmentation panels, instruments and conputer

wor kst ations. Conply with NFPA-70.

Protection and C eaning

1. Equi prent and materials shall be carefully handl ed, properly stored,
and adequately protected to prevent danmage before and during
installation, in accordance with the manufacturer's recomendati ons
and as approved by the COR Danaged or defective itenms in the opinion
of the COR, shall be replaced

2. Protect all finished parts of equi pnment, such as shafts and bearings
where accessible, fromrust prior to operation by neans of protective
grease coating and w appi ng. C ose pipe openings with caps or plugs
during installation. Tightly cover and protect fixtures and equi pnent
agai nst dirt, water chenmical, or mechanical injury. At conpletion of
all work thoroughly clean fixtures, exposed materials and equi pnent.

Concrete and Grout: Use concrete and shrink conpensating grout 25 MPa

(3000 psi) mnimm specified in Section 03 30 00, CAST-1N PLACE

CONCRETE.

Install gages, thernmoneters, valves and other devices with due regard

for ease in reading or operating and mai ntai ning said devices. Locate

and position thernmoneters and gages to be easily read by operator or

staff standing on floor or wal kway provided. Servicing shall not require

di smantl i ng adj acent equi prent or pipe work.

Install steam piping expansion joints as per manufacturer’s

recomendati ons.

Work in Existing Building:
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1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, CGENERAL REQUI REMENTS for relocation of existing equipnent,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, nmke alterations to existing service
piping at tines that will least interfere with normal operation of
the facility.

3. Cut required openings through existing masonry and reinforced
concrete using dianond core drills. Use of pneunmatic hamrer type
drills, inpact type electric drills, and hand or manual hamer type
drills, will be permitted only with approval of the COR Locate
openings that will |east effect structural slabs, colums, ribs or
beans. Refer to the COR for determination of proper design for
openi ngs through structural sections and opening | ayouts approval,
prior to cutting or drilling into structure. After COR s approval
carefully cut opening through construction no |arger than absolutely
necessary for the required installation.

N. Work in Aninmal Research Areas: Seal all pipe and duct penetrations wth
silicone sealant to prevent entrance of insects.

O Switchgear/El ectrical Equiprment Drip Protection: Every effort shall be
nmade to elimnate the installation of pipe above electrical and

t el ephone switchgear. If this is not possible, encase pipe in a second

pipe with a mininmumof joints. Installation of piping, ductwork, |eak

protection apparatus or other installations foreign to the electrica
installation shall be located in the space equal to the width and depth
of the equipnment and extending fromto a height of 1.8 m(6 ft.) above

the equi pnrent of to ceiling structure, whichever is |ower (NFPA 70).

P. I naccessi bl e Equi pnment:

1. Where the CGovernnent determines that the Contractor has installed
equi pment not conveniently accessible for operation and mai nt enance,
equi pment shall be renoved and reinstalled or renedial action
perfornmed as directed at no additional cost to the CGovernment.

2. The term "conveniently accessible" is defined as capabl e of being
reached without the use of | adders, or without clinbing or crawing
under or over obstacles such as notors, fans, punps, belt guards,
transformers, high voltage |ines, piping, and ductwork.

3.2 TEMPORARY PI PI NG AND EQUI PMENT
A. Continuity of operation of existing facilities will generally require
tenmporary installation or relocation of equi pment and pi pi ng.
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The Contractor shall provide all required facilities in accordance with
the requirenents of phased construction and nai ntenance of service. Al
pi pi ng and equi pnent shall be properly supported, sloped to drain
operate wi thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The

requi rements of Paragraph 3.1 apply.

Tenporary facilities and piping shall be conpletely renoved and any
openings in structures seal ed. Provide necessary blind flanges and caps
to seal open piping remaining in service

3.3 RIGA NG

A

G

Design is based on application of avail able equi pnent. Openings in
bui I di ng structures are planned to acconmpdat e desi gn schene.

Al ternative nethods of equi prment delivery may be of fered by Contractor
and will be considered by Governnent under specified restrictions of
phasi ng and nai ntenance of service as well as structural integrity of

t he bui | di ng.

Close all openings in the buil ding when not required for rigging
operations to nmaintain proper environment in the facility for Governnent
operati on and nai nt enance of service.

Contractor shall provide all facilities required to deliver specified
equi pnent and pl ace on foundations. Attachnents to structures for
riggi ng purposes and support of equipnent on structures shall be
Contractor's full responsibility. Upon request, the Government will
check structure adequacy and advi se Contractor of recomended
restrictions.

Contractor shall check all clearances, weight limtations and shal
offer a rigging plan designed by a Regi stered Professional Engineer. All
nodi fications to structures, including reinforcenment thereof, shall be
at Contractor's cost, tinme and responsibility.

Ri ggi ng pl an and nethods shall be referred to COR for evaluation prior
to actual work.

Restore building to original condition upon conpletion of rigging work.

3.4 PI PE AND EQUI PMENT SUPPORTS

A

Wher e hanger spaci ng does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend

t he equi pment and piping fromthe channels. Drill or burn holes in
structural steel only with the prior approval of the COR
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Use of chain, wire or strap hangers; wood for blocking, stays and

braci ng; or, hangers suspended from piping above will not be pernitted.

Repl ace or thoroughly clean rusty products and paint with zinc priner.

Use hanger rods that are straight and vertical. Turnbuckles for vertical

adjustnments nmay be onitted where linmted space prevents use. Provide a

m ni mum of 15 nmm (1/2-inch) cl earance between pi pe or piping covering

and adj acent work.

HVAC Hori zontal Pipe Support Spacing: Refer to MSS SP-69. Provide

addi ti onal supports at valves, strainers, in-line punps and ot her heavy

conmponents. Provide a support within one foot of each el bow.

HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clanps to
t he pi pe bel ow couplings, or welded to the pipe and rests supports
securely on the building structure.

2. Vertical pipe larger than the foregoing, support on base el bows or
tees, or substantial pipe |egs extending to the building structure.

Over head Supports:

1. The basic structural system of the building is designed to sustain
the | oads inposed by equi pnent and piping to be supported overhead.

2. Provide steel structural nenbers, in addition to those shown, of
adequate capability to support the inposed |oads, |located in
accordance with the final approved | ayout of equi pment and pi pi ng.

3. Tubing and capillary systens shall be supported in channel troughs.

Fl oor Supports:

1. Provide concrete bases, concrete anchor bl ocks and pedestals, and
structural steel systenms for support of equi pnent and piping. Anchor
and dowel concrete bases and structural systens to resist forces
under operating and seismc conditions (if applicable) wthout
excessive displacenment or structural failure.

2. Do not locate or install bases and supports until equi pment nounted
t hereon has been approved. Size bases to match equi pnent nounted
thereon plus 50 mm (2 inch) excess on all edges. Boiler foundations
shal | have horizontal dinmensions that exceed boil er base frane
di mensi ons by at least 150 mm (6 inches) on all sides. Refer to
structural draw ngs. Bases shall be neatly finished and snpot hed,
shall have chanfered edges at the top, and shall be suitable for
pai nting.

3. Al equipnent shall be shimred, |eveled, firmy anchored, and grouted
wi th epoxy grout. Anchor bolts shall be placed in sleeves, anchored
to the bases. Fill the annul ar space between sleeves and bolts with a
granular material to pernmit alignment and realignment.
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4. For seismic anchoring, refer to Section 13 05 41, SElI SM C RESTRAI NT
REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS.

3.5 MECHANI CAL DEMOLI TI ON

A. Rigging access, other than indicated on the draw ngs, shall be provided
by the Contractor after approval for structural integrity by the COR
Such access shall be provided without additional cost or tine to the
Government. Where work is in an operating plant, provide approved
protection fromdust and debris at all tines for the safety of plant
personnel and nmai ntenance of plant operation and environment of the
pl ant .

B. In an operating facility, nmaintain the operation, cleanliness and
safety. Governnment personnel will be carrying on their normal duties of
operating, cleaning and neintaining equi prent and pl ant operati on.
Confine the work to the inmedi ate area concerned; maintain cl eanliness
and wet down denolished naterials to elimnate dust. Do not permit
debris to accunulate in the area to the detrinment of plant operation
Performall flame cutting to naintain the fire safety integrity of this
pl ant. Adequate fire extinguishing facilities shall be available at al
times. Performall work in accordance with recognized fire protection
standards. Inspection will be nmade by personnel of the VA Medica
Center, and Contractor shall follow all directives of the RE or COIR
with regard to rigging, safety, fire safety, and mai ntenance of
oper ati ons.

C. Conpletely renove all piping, wiring, conduit, and other devices
associated with the equi pnent not to be re-used in the new work. This
i ncludes all pipe, valves, fittings, insulation, and all hangers
i ncluding the top connection and any fastenings to building structura
systens. Seal all openings, after renoval of equipnent, pipes, ducts,
and ot her penetrations in roof, walls, floors, in an approved manner and
in accordance with plans and specificati ons where specifically covered.
Structural integrity of the building systemshall be naintained.

Ref erence shall also be made to the drawi ngs and specifications of the
other disciplines in the project for additional facilities to be
derol i shed or handl ed.

D. Al valves including gate, globe, ball, butterfly and check, al
pressure gages and thernmoneters with wells shall remain Governnent
property and shall be renmoved and delivered to COR and stored as
directed. The Contractor shall renove all other material and equi pnent,
devi ces and denplition debris under these plans and specifications. Such
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materi al shall be renpved from Government property expeditiously and
shal |l not be allowed to accumul at e.

3.6 CLEANI NG AND PAI NTI NG
A. Prior to final inspection and acceptance of the plant and facilities for
beneficial use by the Governnent, the plant facilities, equipnent and
systens shall be thoroughly cleaned and painted. Refer to Section 09 91
00, PAI NTI NG
B. In addition, the follow ng special conditions apply:
1. Cleaning shall be thorough. Use solvents, cleaning materials and
nmet hods reconmended by the manufacturers for the specific tasks.
Renove all rust prior to painting and fromsurfaces to remain
unpai nted. Repair scratches, scuffs, and abrasions prior to applying
prime and finish coats.
2. Material And Equi prment Not To Be Painted |ncludes:

a. Motors, controllers, control switches, and safety switches.
b. Control and interlock devices.

c. Regul ators.

d. Pressure reducing val ves.

e. Control valves and thernpstatic el ements.

f. Lubrication devices and grease fittings.

g. Copper, brass, alumnum stainless steel and bronze surfaces.
h. Val ve stens and rotating shafts.

i. Pressure gauges and thernoneters.
j. dass
k. Narme pl ates.
3. Control and instrument panels shall be cleaned, danmaged surfaces
repaired, and shall be touched-up with nmatching paint obtained from
panel nmanufacturer.
4. Punps, notors, steel and cast iron bases, and coupling guards shal
be cl eaned, and shall be touched-up with the sane color as utilized
by the punp nmanufacturer
5. Tenporary Facilities: Apply paint to surfaces that do not have
existing finish coats.
6. Paint shall withstand the foll owi ng tenperatures w thout peeling or
di scol orati on
a. Condensate and feedwater -- 38 degrees C (100 degrees F) on
i nsul ation jacket surface and 120 degrees C (250 degrees F) on
net al pi pe surface.

b. Steam-- 52 degrees C (125 degrees F) on insulation jacket surface
and 190 degrees C (375 degrees F) on netal pipe surface.

23 05 11 - 22



11-10

7. Final result shall be snmooth, even-colored, even-textured factory
finish on all itens. Conpletely repaint the entire piece of
equi pnent if necessary to achieve this.

3.7 | DENTI FI CATI ON SI GNS

A

C.

Provi de | am nated plastic signs, with engraved lettering not |ess than

5 mm (3/16-inch) high, designating functions, for all equipnent,
switches, nmotor controllers, relays, meters, control devices, including
automatic control valves. Nonenclature and identification synbols shal
correspond to that used in mai ntenance manual , and in diagrans specified
el sewhere. Attach by chain, adhesive, or screws.

Factory Built Equi prent: Metal plate, securely attached, with nanme and
address of nmanufacturer, serial nunber, nobdel nunber, size, perfornmance.
Pipe Identification: Refer to Section 09 91 00, PAI NTI NG

3.8 MOTOR AND DRI VE ALI GNVENT

A

Belt Drive: Set driving and driven shafts parallel and align so that the
correspondi ng grooves are in the sanme pl ane.

Direct-connect Drive: Securely mount nmotor in accurate alignment so that
shafts are free fromboth angul ar and parallel msalignment when both
not or and driven machi ne are operating at nornal tenperatures.

3.9 LUBRI CATI ON

A

Lubricate all devices requiring lubrication prior to initial operation.
Fi el d-check all devices for proper |ubrication.

Equip all devices with required lubrication fittings or devices. Provide
a mnimmof one liter (one quart) of oil and 0.5 kg (one pound) of
grease of manufacturer's recomrended grade and type for each different
application; also provide 12 grease sticks for lubricated plug val ves.
Deliver all materials to COR in unopened containers that are properly
identified as to application.

Provi de a separate grease gun with attachnents for applicable fittings
for each type of grease applied

Al'l lubrication points shall be accessible wthout disassenbling

equi prent, except to renpve access pl ates.

3.10 COW SSI ONI NG

A

Provi de conmi ssi oni ng docunentation in accordance with the requirenents
of Section 23 08 00 — COWM SSI ONI NG OF HVAC SYSTEMS for all inspection
start up, and contractor testing required above and required by the
Syst em Readi ness Checklist provided by the Comm ssioni ng Agent.
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B. Conponents provided under this section of the specifications will be
tested as part of a larger system Refer to Section 23 08 00 —
COWM SSI ONI NG OF HVAC SYSTEMS and rel ated sections for contractor
responsibilities for system conmmi ssi oni ng.

3.11 STARTUP AND TEMPORARY OPERATI ON
Start up equi pnent as described in equi pment specifications. Verify that
vibration is within specified tolerance prior to extended operation
Tenporary use of equipnment is specified in Section 01 00 00, GENERAL
REQUI REMENTS, Article, TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL
EQUI PMVENT.

3. 12 OPERATI NG AND PERFORMANCE TESTS

A. Prior to the final inspection, performrequired tests as specified in
Section 01 00 00, GENERAL REQUI REMENTS and subnit the test reports and
records to the COR

B. Shoul d evidence of malfunction in any tested system or piece of
equi pnent or conponent part thereof, occur during or as a result of
tests, nake proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the Government.

C. Wen completion of certain work or systemoccurs at a tinme when fina
control settings and adjustnments cannot be properly nade to nmake
performance tests, then nmake perfornance tests for heating systens and
for cooling systens respectively during first actual seasonal use of
respective systens follow ng conpletion of work.

3. 13 I NSTRUCTI ONS TO VA PERSONNEL

Provide in accordance with Article, I NSTRUCTIONS, of Section 01 00 00,
GENERAL REQUI REMENTS.
- --END- - -
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1- GENERAL

11
A.

DESCRIPTION:

Testing, adjusting, and balancing (TAB) of heating, ventilating and air conditioning (HVAC) systems. TAB includes

the following:

1. Systems Readiness Report.

2. Baancing air and water distribution systems; adjustment of total system to provide design performance; and
testing performance of equipment and automatic controls.

3. Recording and reporting results.

Definitions:

1. Basic TAB used in this Section: Chapter 37, "Testing, Adjusting and Balancing" of 2007 ASHRAE Handbook,
"HVAC Applications'.

2. TAB: Tedting, Adjusting and Balancing; the process of checking and adjusting HVAC systems to meet design

objectives.

AABC: Associated Air Balance Council .

NEBB: Nationa Environmental Balancing Bureau.

Hydronic Systems: Includes chilled water, and heating hot water.

Air Systems: Includes all outside air, supply air, return air, exhaust air and relief air systems.

Flow rate tolerance: The alowable percentage variation, minusto plus, of actua flow rate from values (design)

in the contract documents.

Nooakw

RELATED WORK:
Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General Mechanical Requirements.

Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Controls and Instrumentation Settings.
Section 23 36 00 AIR TERMINAL UNITS
QUALITY ASSURANCE:

Refer to Articles, Quality Assurance and Submittals, in Section 23 05 11, COMMON WORK RESULTS FOR
HVAC, Section 23 05 10.

Qualifications:

1. TAB Agency: The TAB agency shall be a subcontractor of the General Contractor and shall report to and be
paid by the Genera Contractor.

2. The TAB agency shall be either a certified member of AABC or certified by the NEBB to perform TAB service
for HVAC, water balancing and vibrations and sound testing of equipment. The certification shall be
maintained for the entire duration of duties specified herein. If, for any reason, the agency loses subject
certification during this period, the Genera Contractor shall immediately notify the COR and submit another
TAB firm for approva. Any agency that has been the subject of disciplinary action by either the AABC or the
NEBB within the five years preceding Contract Award shall not be éigible to perform any work related to the
TAB. All work performed in this Section and in other related Sections by the TAB agency shall be considered
invalid if the TAB agency losesits certification prior to Contract completion, and the successor agency’s review
shows unsatisfactory work performed by the predecessor agency.

3. TAB Specidlist: The TAB specidist shall be either amember of AABC or an experienced technician of the
Agency certified by NEBB. The certification shall be maintained for the entire duration of duties specified
herein. If, for any reason, the Specialist |oses subject certification during this period, the General Contractor
shall immediately notify the COR and submit another TAB Specialist for approva. Any individual that has
been the subject of disciplinary action by either the AABC or the NEBB within the five years preceding
Contract Award shall not be eligible to perform any duties related to the HVAC systems, including TAB. All
work specified in this Section and in other related Sections performed by the TAB specialist shall be considered
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invalid if the TAB Specialist losesits certification prior to Contract completion and must be performed by an
approved successor.

4. TAB Speciaist shal beidentified by the General Contractor within 60 days after the notice to proceed. The
TAB specidist will be coordinating, scheduling and reporting all TAB work and related activities and will
provide necessary information as required by the COR. The responsibilities would specifically include:

a. Shall directly supervise dl TAB work.

b. Shall signthe TAB reportsthat bear the seal of the TAB standard. The reports shall be accompanied by
report forms and schematic drawings required by the TAB standard, AABC or NEBB.

¢c. Wouldfollow al TAB work through its satisfactory completion.

d. Shal provide fina markings of settings of al HVAC adjustment devices.

e. Permanently mark location of duct test ports.

5. All TAB technicians performing actual TAB work shall be experienced and must have done satisfactory work
on aminimum of 3 projects comparable in size and complexity to this project. Qualifications must be certified
by the TAB agency in writing. The lead technician shall be certified by AABC or NEBB

Test Equipment Criteria: The instrumentation shall meet the accuracy/calibration requirements established by
AABC Nationa Standards or by NEBB Procedura Standards for Testing, Adjusting and Balancing of
Environmenta Systems and instrument manufacturer. Provide calibration history of the instruments to be used for
test and balance purpose.

Tab Criteria:

1. Oneor more of the applicable AABC, NEBB or SMACNA publications, supplemented by ASHRAE Handbook
"HVAC Applications' Chapter 36, and requirements stated herein shall be the basis for planning, procedures,
and reports.

2. Flow ratetolerance: Following tolerances are allowed. For tolerances not mentioned herein follow ASHRAE
Handbook "HVAC Applications’, Chapter 36, as aguideline. Air Filter resistance during tests, artificialy
imposed if necessary, shall be at least 100 percent of manufacturer recommended change over pressure drop
values for pre-filters and after-filters.

a. Heating hot water pumps and hot water coils: Minus 5 percent to plus 5 percent.

3. Systems shall be adjusted for energy efficient operation as described in PART 3.

4, Typical TAB procedures and results shal be demonstrated to the COR for one air distribution system (including
al fans, three termina units, three rooms randomly selected by the COR) and one hydronic system as follows:
a. Whenfield TAB work begins.

b. During each partial fina inspection and the final inspection for the project if requested by VA.

SUBMITTALS:
Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.

Submit names and qualifications of TAB agency and TAB specidists within 60 days after the notice to proceed.
Submit information on three recently completed projects and alist of proposed test equipment.

Submit Following for Review and Approval:

1. Systems Readiness Report.

2. Intermediate and Final TAB reports covering flow balance and adjustments, performance tests, vibration tests
and sound tests.

3. Includein fina reports uncorrected installation deficiencies noted during TAB and applicable explanatory
comments on test results that differ from design requirements.

Prior to request for Final or Partial Final inspection, submit completed Test and Balance report for the area.

APPLICABLE PUBLICATIONS:

The following publications form a part of this specification to the extent indicated by the reference thereto. In text
the publications are referenced to by the acronym of the organization.
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American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE):
00 N HVAC Applications ASHRAE Handbook, Chapter 37, Testing, Adjusting, and
Balancing and Chapter 47, Sound and Vibration Control

Associated Air Balance Council (AABC):

2002t AABC Nationa Standards for Total System Balance

National Environmental Balancing Bureau (NEBB):

7" Edition 2005..........coooereerreeen. Procedural Standards for Testing, Adjusting, Balancing of Environmental
Systems

2nd Edition 2006 .........ccoceeereiinnenne Procedural Standards for the Measurement of Sound and Vibration

3 Edition 2009 ........ Procedural Standards for Whole Building Systems Commissioning of New Construction

Sheet Meta and Air Conditioning Contractors National Association (SMACNA):
3% Edition 2002..........cooeveeeerereen. HVAC SYSTEMS Testing, Adjusting and Balancing

PART 2 - PRODUCTS

21

NOT USED

PART 3 - EXECUTION

31
A.

B.

3.2

3.3

GENERAL:
Refer to TAB Criteriain Article, Quality Assurance.

Obtain applicable contract documents and copies of approved submittals for HV AC equipment and automatic
control systems.
NOT USED

SYSTEMSINSPECTION REPORT
Inspect equipment and installation for conformance with design.

The inspection and report is to be done after air distribution equipment is on site and duct installation has begun, but
well in advance of performance testing and balancing work. The purpose of the inspection isto identify and report
deviations from design and ensure that systems will be ready for TAB at the appropriate time.

Reports: Follow check list format developed by AABC, NEBB or SMACNA, supplemented by narrative comments,
with emphasis on air handling units and fans. Check for conformance with submittals. Verify that diffuser and
register sizes are correct. Check air termina unit installation including their duct sizes and routing.

SYSTEM READINESS REPORT:

not used.

Inspect each System to ensure that it is complete including installation and operation of controls. Submit report to
COR in standard format and forms prepared and or approved by the Commissioning Agent.

Verify that al items such as ductwork piping, ports, terminals, connectors, etc., that is required for TAB are
installed. Provide areport to the COR.

TAB REPORTS:

The TAB contractor shall provide raw dataimmediately in writing to the COR if thereis a problem in achieving
intended results before submitting aformal report.

Reports shall clearly identify flow or temperature variances that exceed 5% of the design parameters.

TESTING, ADJUSTING, AND BALANCING FORHVAC 230593-3



3.6

3.7
38

3.9

3.10

TAB PROCEDURES:

Tab shall be performed in accordance with the requirement of the Standard under which TAB agency is certified by
either AABC or NEBB.

General: During TAB al related system components shall be in full operation. Fan and pump rotation, motor loads
and equipment vibration shall be checked and corrected as necessary before proceeding with TAB. Set controls
and/or block off parts of distribution systemsto simulate design operation of variable volume air or water systems
for test and balance work.

Coordinate TAB procedures with existing systems and any phased construction compl etion requirements for the
project. Provide TAB reports for pre construction air and water flow rate and for each phase of the project prior to
partid final inspections of each phase of the project. Return existing areas outside the work area to pre constructed
conditions.

Variable air volume (VAV) systems:

a Coordinate TAB, including system volumetric controls, with Section 23 09 23, DIRECT-DIGITAL
CONTROL SYSTEM FOR HVAC.
b. Section 23 36 00, AIR TERMINAL UNITS, specifies that maximum and minimum flow rates for air

terminal units (ATU), both supply and exhaust, be factory set. Check and readjust ATU flow ratesif necessary.
Balance air distribution from ATU on full cooling maximum schedul ed cubic meters per minute (cubic feet per
minute). Reset room thermostats and check ATU operation from maximum to minimum cooling, to the heating
mode, and back to cooling. Record and report the heating coil leaving air temperature when the ATU isin the
maxi mum heating mode.

Measure the water flow to the heating radiant panels. Provide 0.2 gpm per heating panel, thus rooms with 3 heating
panels shall be balanced to 0.6 gpm.

NOT USED
MARKING OF SETTINGS:
Following approval of Tab final Report, the setting of all HV AC adjustment devices including valves, splitters and

dampers shall be permanently marked by the TAB Specialist so that adjustment can be restored if disturbed at any
time. Style and colors used for markings shall be coordinated with the COR.

IDENTIFICATION OF TEST PORTS:

The TAB Speciaist shall permanently and legibly identify the location points of duct test ports. If the ductwork has
exterior insulation, the identification shall be made on the exterior side of the insulation. All penetrations through
ductwork and ductwork insulation shall be sealed to prevent air leaks and maintain integrity of vapor barrier.

PHASING:

Phased Projects: Testing and Balancing Work to follow project with areas shall be completed per the project
phasing. Upon completion of the project al areas shall have been tested and balanced per the contract documents.

Existing Areas. Systems that serve areas outside of the project scope shall not be adversely affected. Measure
existing parameters where shown to document system capacity.

END OF SECTION 23 05 93
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SECTI ON 23 07 11
HVAC AND BOI LER PLANT | NSULATI ON

GENERAL

1.1 DESCRI PTI ON

A. Field applied insulation for thermal efficiency and condensation

control for

1

HVAC pi pi ng, ductwork and equi pnent.

B. Definitions

1
2.

10.

11.

ASJ: Al service jacket, white finish facing or jacket.

Air conditioned space: Space having air tenperature and/or humdity

controll ed by nmechani cal equipnent.

Col d: Equi pnent, ductwork or piping handling nedia at design

tenmperature of 16 degrees C (60 degrees F) or bel ow.

Conceal ed: Ductwork and piping above ceilings and in chases, and

pi pe spaces.

Exposed: Piping, ductwork, and equi pment exposed to view in finished

areas i ncludi ng nmechani cal and el ectrical equipnent roons or exposed

to outdoor weather. Attics and crawl spaces where air handling units

are located are considered to be nechani cal roons. Shafts, chases,

unfinished attics, crawl spaces and pi pe basenents are not

consi dered finished areas.

FSK: Foil-scrimkraft facing.

Hot: HVAC Ductwork handling air at design tenperature above 16

degrees C (60 degrees F); HVAC equi prent or piping handling nedia

above 41 degrees C (105 degrees F).

Density: kg/nf - kilograns per cubic meter (Pcf - pounds per cubic

foot).

Runouts: Branch pi pe connections up to 25-mm (one-i nch) nom nal size

to fan coil units or reheat coils for termnal units.

Thermal conductance: Heat flow rate through materials.

a. Flat surface: WAtt per square neter (BTU per hour per square
foot).

b. Pipe or Cylinder: Watt per square neter (BTU per hour per |inear
foot).

Thermal Conductivity (k): Watt per neter, per degree C (BTU per inch

t hi ckness, per hour, per square foot, per degree F tenperature

di fference).

23 07 11 - 1



12.

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
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Vapor Retarder (Vapor Barrier): A material which retards the
transm ssion (mgration) of water vapor. Perfornmance of the vapor
retarder is rated in terns of perneance (perns). For the purpose of
this specification, vapor retarders shall have a maxi mum publ i shed
permneance of 0.1 perns and vapor barriers shall have a nmaxi num
publ i shed permeance of 0.001 perns.

HPS: Hi gh pressure steam (415 kPa [60 psig] and above).

HPR: Hi gh pressure steam condensate return

MPS: Medi um pressure steam (110 kPa [16 psig] thru 414 kPa [59
psig] .

MPR: Medi um pressure steam condensate return.

LPS: Low pressure steam (103 kPa [15 psig] and bel ow).

LPR Low pressure steam condensate gravity return.

PC. Punped condensate.

HWH: Hot water heating supply.

HWHR: Hot water heating return

GH Hot gl ycol -water heating supply.

GHR: Hot gl ycol -water heating return.

FWPD: Feedwat er punp di schar ge.

FWPS: Feedwat er punp suction.

CTPD: Condensate transfer punp di scharge

CTPS: Condensate transfer punp suction.

VR Vacuum condensate return.

CPD: Condensate punp di scharge.

R Punmp recircul ation.

FOS: Fuel oil supply.

FOR: Fuel oil return.

CW Cold water.

SW Soft water.

HW Hot water.

CH. Chilled water supply.

CHR: Chilled water return

GC. Chilled glycol -water supply.

CCR: Chilled glycol-water return

RS: Refrigerant suction

PVDC. Pol yvi nyli dene chl ori de vapor retarder jacketing, white.
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1.2 RELATED WORK

A

Section 07 84 00, FIRESTOPPING M neral fiber and bond breaker behind
seal ant .

Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechani cal
requirements and itens, which are common to nore than one section of
Di vi si on 23.

Section 23 21 13, HYDRONIC PIPING Hot water and chilled water.
Section 23 31 00, HVAC DUCTS AND CASI NGS: Ductwork, plenum and
fittings.

1.3 QUALITY ASSURANCE

A

Refer to article QUALITY ASSURANCE, in Section 23 05 11, COVWON WORK

RESULTS FOR HVAC.

Criteria:

1. Conply with NFPA 90A, particularly paragraphs 4.3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as
foll ows:

4.3.3.1 Pipe insulation and coverings, duct coverings, duct
linings, vapor retarder facings, adhesives, fasteners, tapes, and
suppl ementary materials added to air ducts, plenuns, panels, and
duct silencers used in duct systenms, unless otherw se provided
for in 4.3.3.1.1 or 4.3.3.1.2., shall have, in the formin

whi ch they are used, a nmaxi num fl ame spread i ndex of 25 without
evi dence of continued progressive conbustion and a naxi num snoke
devel oped i ndex of 50 when tested in accordance with NFPA 255,
Standard Met hod of Test of Surface Burning Characteristics of

Bui | ding Materi al s.

4.3.3.1.1 Where these products are to be applied w th adhesives,
they shall be tested with such adhesives applied, or the

adhesi ves used shall have a nmaxi num flame spread i ndex of 25 and
a maxi mum snoke devel oped i ndex of 50 when in the final dry
state. (See 4.2.4.2.)

4.3.3.1.2 The flane spread and snoke devel oped i ndex requirenents
of 4.3.3.1.1 shall not apply to air duct weatherproof coverings
where they are located entirely outside of a building, do not
penetrate a wall or roof, and do not create an exposure hazard.

4.3.3.2 Closure systens for use with rigid and flexible air ducts
tested in accordance with UL 181, Standard for Safety Factory-
Made Air Ducts and Air Connectors, shall have been tested,

listed, and used in accordance with the conditions of their
listings, in accordance with one of the follow ng:

(1) UL 181A, Standard for Safety Closure Systens for Use with
Rigid Air Ducts and Air Connectors

(2) UL 181B, Standard for Safety Closure Systens for Use with
Flexible Air Ducts and Air Connectors
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4,.3.3.3 Air duct, panel, and plenum coverings and |inings, and
pi pe insul ation and coverings shall not flane, glow, snolder, or
snmoke when tested in accordance with a simlar test for pipe
covering, ASTM C 411, Standard Test Method for Hot-Surface

Per f ormance of Hi gh-Tenperature Thermal |nsulation, at the
tenperature to which they are exposed in service

4.3.3.3.1 In no case shall the test tenperature be bel ow 121°C
(250°F).

4.3.3.4 Air duct coverings shall not extend through walls or
floors that are required to be fire stopped or required to have a
fire resistance rating, unless such coverings neet the

requi rements of 5.4.6.4.

4.3.3.5* Air duct linings shall be interrupted at fire danpers to
prevent interference with the operation of devices.

4,3.3.6 Air duct coverings shall not be installed so as to
conceal or prevent the use of any service opening

4.3.10.2.6 Materials exposed to the airflow shall be
nonconbustible or limted conbustible and have a maxi mum snoke
devel oped index of 50 or conmply with the follow ng.

4,3.10.2.6.1 Electrical wires and cables and optical fiber cables
shall be listed as nonconbustible or linited conmbustible and have
a maxi mum snoke devel oped i ndex of 50 or shall be listed as
havi ng a maxi mum peak optical density of 0.5 or |less, an average
optical density of 0.15 or less, and a maxi num fl ame spread
distance of 1.5 m (5 ft) or less when tested in accordance

with NFPA 262, Standard Method of Test for Flanme Travel and
Smoke of Wres and Cables for Use in Air-Handling Spaces.

4,3.10.2.6.4 Optical-fiber and comruni cati on raceways shall be
listed as having a maxi num peak optical density of 0.5 or |ess,
an average optical density of 0.15 or less, and a maxi mum fl ane
spread distance of 1.5 m (5 ft) or |less when tested in accordance
with UL 2024, Standard for Safety Optical - Fi ber Cabl e Raceway.

4,3.10.2.6.6 Supplenentary materials for air distribution systens
shal |l be permitted when conplying with the provisions of 4.3.3.

5.4.6.4 Where air ducts pass through walls, floors, or partitions
that are required to have a fire resistance rating and where fire
danpers are not required, the opening in the construction around
the air duct shall be as foll ows:

(D Not exceeding a 25.4 mm (1 in.) average cl earance on al
si des
(2) Filled solid with an approved material capabl e of

preventing the passage of flanme and hot gases sufficient to
ignite cotton waste when subjected to the tine-tenperature fire
conditions required for fire barrier penetration as specified
in NFPA 251, Standard Methods of Tests of Fire Endurance of
Bui | di ng Construction and Materials

2. Test methods: ASTM E84, UL 723, or NFPA 255,
3. Specified k factors are at 24 degrees C (75 degrees F) nean

tenperature unl ess stated otherw se. Were optional thernal
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insulation material is used, select thickness to provide thernal
conductance no greater than that for the specified nmaterial. For

pi pe, use insulation manufacturer's published heat flow tables. For
domesti c hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustnent need be
made.

4. Al materials shall be conpatible and suitable for service
tenmperature, and shall not contribute to corrosion or otherw se
attack surface to which applied in either the wet or dry state.

Every package or standard container of insulation or accessories

delivered to the job site for use nust have a manufacturer's stanp or

| abel giving the name of the nanufacturer and description of the

mat eri al

1.4 SUBM TTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT

DATA, and SAMPLES.

Shop Dr awi ngs:

1. Al information, clearly presented, shall be included to determ ne
conpliance with drawi ngs and specifications and ASTM federal and
nmlitary specifications.

a. Insulation materials: Specify each type used and state surface
burni ng characteristics.

b. Insulation facings and jackets: Each type used. Make it clear
that white finish will be furnished for exposed ductwork, casings
and equi pnent.

I nsul ati on accessory materials: Each type used.

d. Manufacturer's installation and fitting fabrication instructions
for flexible unicellular insulation.

e. Make reference to applicabl e specification paragraph nunbers for

coordi nati on.

1.5 STORAGE AND HANDLI NG CF NMATERI AL

Store materials in clean and dry environnent, pipe covering jackets
shall be clean and unmarred. Place adhesives in original containers.
Mai ntai n anbi ent tenperatures and conditions as required by printed
i nstructions of manufacturers of adhesives, mastics and finishing

cenments.
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1.6 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by basic
desi gnation only.
B. Federal Specifications (Fed. Spec.):
L-P-535E (2)- 99........ Pl asti c Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
C. Mlitary Specifications (MI|. Spec.):

M L- A-3316C (2)-90...... Adhesi ves, Fire-Resistant, Thermal Insulation
M L- A-24179A (1)-87..... Adhesi ve, Flexible Unicellular-Plastic
Thermal |nsul ation
M L-C 19565C (1)-88..... Coat i ng Conpounds, Thermal |nsulation, Fire-and
Wat er - Resi st ant, Vapor-Barrier
M L-C 20079H-87......... Cloth, dass; Tape, Textile dass; and Thread,

G ass and Wre-Reinforced d ass
D. Anerican Society for Testing and Materials (ASTM:

Al167-99(2004)........... St andard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel PIlate,
Sheet, and Strip

B209-07................. St andard Specification for Al unm num and
Al um num Al | oy Sheet and Pl ate

C411-05. . ... . Standard test method for Hot-Surface
Per f ormance of Hi gh- Tenperature Ther nal
I nsul ati on

CA449-07. ... ... Standard Specification for Mneral Fiber
Hydraul i c-Setting Thermal |nsulating and
Fi ni shi ng Cenent

C533-09......... . . St andard Specification for Calcium Silicate
Bl ock and Pi pe Thermal Insul ation

C534-08................. St andard Specification for Preformed Fl exible
El astomeric Cellular Thermal Insulation in

Sheet and Tubul ar Form

Co47-07. ... Standard Specification for Mneral Fiber pipe
I nsul ati on
Co52-07. ... .. Standard Specification for Cellular dass

Thermal | nsul ation
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C553-08........ o St andard Specification for Mneral Fiber
Bl anket Thermal I|nsul ation for Commercial and
I ndustrial Applications

C585-09. ... ... ... Standard Practice for Inner and Quter Diameters
of Rigid Thermal Insulation for Nom nal Sizes
of Pipe and Tubing (NPS Systen) R (1998)

C612-10.............. ... Standard Specification for Mneral Fiber Block
and Board Thernmal |nsulation
Cl1126-04................ Standard Specification for Faced or Unfaced
Rigid Cel lular Phenolic Thermal |nsulation
Cl136-10................ St andard Specification for Flexible, Low
Per mreance Vapor Retarders for Thermal
I nsul ati on
D1668-97a (2006)........ St andard Specification for dass Fabrics (Wven
and Treated) for Roofing and Waterproofing
E84-10.................. Standard Test Method for Surface Burning
Characteristics of Building
Mat eri al s
E119-09¢c................ Standard Test Method for Fire Tests of Building
Construction and Materials
E136-09b................ Standard Test Methods for Behavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)
Nat i onal Fire Protection Association (NFPA):
90A-09......... ... Standard for the Installation of Air
Conditioning and Ventilating Systens
96-08...... ... ... .. ... ... Standards for Ventilation Control and Fire
Protection of Commercial Cooking Operations
101-09. ... .. ..o Life Safety Code
251-06......... Standard met hods of Tests of Fire Endurance of

Bui | di ng Construction Materials
255-06.......... ... ... Standard Met hod of tests of Surface Burning
Characteristics of Building Materials
Underwiters Laboratories, Inc (UL):
723, . UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revi si on of 09/08
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G Manufacturer’s Standardi zati on Society of the Valve and Fitting
I ndustry (MBS):
SP58-2009............... Pi pe Hangers and Supports Materials, Design,
and Manufacture

PART 2 - PRODUCTS

2.1 M NERAL FIBER OR FI BER GLASS

N N N NN

A. ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/n? (3 pcf), k =

0.037 (0.26) at 24 degrees C (75 degrees F), external insulation for
tenperatures up to 204 degrees C (400 degrees F) with foil scrim (FSK)
faci ng.

B. ASTM C553 (Bl anket, Flexible) Type |, // Class B-3, Density 16 kg/n? (1
pcf), k = 0.045 (0.31) // Class B-5, Density 32 kg/n? (2 pcf), k = 0.04
(0.27) /1 at 24 degrees C (75 degrees F), for use at tenperatures up to
204 degrees C (400 degrees F) with foil scrim (FSK) facing.

C. ASTM C547 (Pipe Fitting Insulation and Preforned Pipe Insulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
tenperatures up to 230 degrees C (450 degrees F) with an all service

vapor retarder jacket with polyvinyl chloride prenolded fitting

covering.

2 DELETED

3 DELETED

4 DELETED

5 DELETED

6 FLEXI BLE ELASTOVERI C CELLULAR THERMAL
ASTM C177, C518, k = 0.039 (0.27) at 24 degrees C (75 degrees F), flame
spread not over 25, snoke devel oped not over 50, for tenperatures from
nm nus 4 degrees C (40 degrees F) to 93 degrees C (200 degrees F). No
j acket required.

7 DELETED

8 DELETED

9 | NSULATI ON FACI NGS AND JACKETS

A. Vapor Retarder, higher strength with | ow water permeance = 0.02 or |ess

permrating, Beach puncture 50 units for insulation facing on exposed
ductwor k, casings and equi prment, and for pipe insulation jackets.
Faci ngs and jackets shall be all service type (ASJ) or PVDC Vapor

Ret arder jacketi ng.
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ASJ jacket shall be white kraft bonded to 0.025 mm (1 nil) thick

alum numfoil, fiberglass reinforced, with pressure sensitive adhesive
closure. Conply with ASTM C1136. Beach puncture 50 units, Suitable for
pai nting without sizing. Jackets shall have mnimum 40 mm (1-1/2 i nch)
lap on longitudinal joints and mininum 75 mm (3 inch) butt strip on end
joints. Butt strip material shall be sanme as the jacket. Lap and butt
strips shall be self-sealing type with factory-applied pressure
sensitive adhesive.

Vapor Retarder nediumstrength with | ow water vapor perneance of 0.02
or less permrating), Beach puncture 25 units: Foil-ScrimKraft (FSK)
or PVDC vapor retarder jacketing type for conceal ed ductwork and

equi pnent .

del et ed

del et ed

Factory conposite materials may be used provided that they have been
tested and certified by the nmanufacturer.

Pipe fitting insulation covering (jackets): Fitting covering shall be
prenol ded to match shape of fitting and shall be pol yvinyl chloride
(PVC) conforming to Fed Spec L-P-335, conposition A, Type Il G ade QU
and Type I1l, mninmmthickness 0.7 mm (0.03 inches). Provide col or
mat chi ng vapor retarder pressure sensitive tape
DELETED

ADHESI VE, MASTI C, CEMENT

M1. Spec. ML-A-3316, Cass 1. Jacket and | ap adhesive and protective
finish coating for insulation.

MI. Spec. ML-A-3316, C ass 2: Adhesive for |aps and for adhering
insulation to netal surfaces.

M1. Spec. ML-A-24179, Type Il Class 1: Adhesive for installing
flexible unicellular insulation and for |aps and general use.

MI. Spec. ML-C 19565, Type |I: Protective finish for outdoor use

M1l. Spec. ML-C 19565, Type | or Type |I: Vapor barrier conmpound for
i ndoor use.

ASTM C449: M neral fiber hydraulic-setting thermal insulating and
finishing cement.

O her: Insulation manufacturers' published reconmendati ons.
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2.13 MECHANI CAL FASTENERS

A. Pins, anchors: Wl ded pins, or nmetal or nylon anchors with gal vani zed
steel -coated or fiber washer, or clips. Pin dianmeter shall be as
recommended by the insulation manufacturer.

B. Staples: Qutward clinching // nonel or // gal vani zed steel.

C. Wre: 1.3 mmthick (18 gage) soft anneal ed gal vanized or 1.9 mm (14
gage) copper clad steel or nickel copper alloy.

D. Bands: 13 mm (0.5 inch) nominal wi dth, brass, gal vanized steel,
al um num or stainl ess steel

2. 14 REI NFORCEMENT AND FI NI SHES

A. dass fabric, open weave: ASTM D1668, Type Ill (resin treated) and Type
| (asphalt treated).

B. GQass fiber fitting tape: MI. Spec ML-C 20079, Type Il, Cass 1

C. Tape for Flexible Elastonmeric Cellular Insulation: As reconmended by
the insul ati on manufacturer.

D. Hexagonal wire netting: 25 mm (one inch) nesh, 0.85 nmthick (22 gage)
gal vani zed st eel

E. Corner beads: 50 nm (2 inch) by 50 nm (2 inch), 0.55 mmthick (26 gage)
gal vani zed steel; or, 25 mMm (1 inch) by 25 mm (1 inch), 0.47 nmmthick
(28 gage) al um num angl e adhered to 50 mm (2 inch) by 50 nm (2 inch)
Kraft paper.

F. PVC fitting cover: Fed. Spec L-P-535, Conposition A 11-86 Type II
Grade GU, with Form B Mneral Fiber insert, for nedia tenperature 4
degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4
degrees C (40 degrees F) and above 121 degrees C (250 degrees F).
Provi de doubl e layer insert. Provide col or matchi ng vapor barrier
pressure sensitive tape.

2. 15 FI RESTOPPI NG MATERI AL
O her than pipe and duct insulation, refer to Section 07 84 00
FI RESTOPPI NG

2.16 FLAME AND SMOKE
Unl ess shown ot herwi se all assenbled systens shall neet flame spread 25
and snoke devel oped 50 rating as devel oped under ASTM NFPA and UL
standards and specifications. See paragraph 1.3 "Quality Assurance".

PART 3 - EXECUTI ON

3.1 GENERAL REQUI REMENTS

A. Required pressure tests of duct and piping joints and connections shal

be conpleted and the work approved by the Resident Engi neer for
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application of insulation. Surface shall be clean and dry with al
foreign materials, such as dirt, oil, |oose scale and rust renoved
Except for specific exceptions, insulate entire specified equi prment,

pi ping (pipe, fittings, valves, accessories), and duct systens.

I nsul at e each pipe and duct individually. Do not use scrap pieces of

i nsulation where a full length section will fit.

del et ed

Insulation materials shall be installed in a first class manner with
snoot h and even surfaces, with jackets and facings drawn tight and
smoot hly cenented down at all laps. Insulation shall be continuous
through all sleeves and openings, except at fire danpers and duct

heat ers (NFPA 90A). Vapor retarders shall be continuous and

uni nterrupted throughout systenms with operating tenperature 16 degrees
C (60 degrees F) and below. Lap and seal vapor retarder over ends and
exposed edges of insulation. Anchors, supports and other netal
projections through insulation on cold surfaces shall be insulated and
vapor sealed for a mninumlength of 150 mm (6 inches).

Install vapor stops at all insulation term nations on either side of
val ves, punps and equi prment and particularly in straight |engths of

pi pe insul ation.

Construct insulation on parts of equi pnment such as chilled water punps
and heads of chillers, convertors and heat exchangers that nust be
opened periodically for naintenance or repair, so insulation can be
renoved and repl aced w thout danage. Install insulation with bolted 1
nmt hick (20 gage) gal vani zed steel or alumi num covers as conpl ete
units, or in sections, with all necessary supports, and split to
coincide with flange/split of the equipnent.

I nsul ati on on hot piping and equi prent shall be termni nated square at
itens not to be insulated, access openings and nanepl ates. Cover al
exposed raw i nsulation with white sealer or jacket material.

Protect all insulations outside of buildings with alum num jacket using
lock joint or other approved systemfor a continuous weather tight
system Access doors and other itens requiring maintenance or access
shal | be rempvabl e and seal abl e.

HVAC work not to be insul ated:

1. Internally insulated ductwork and air handling units.

2. Relief air ducts (Econonizer cycle exhaust air).

3. Exhaust air ducts and pl enunms, and ventilation exhaust air shafts.
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Equi prent : Expansi on tanks, flash tanks, hot water punps
In hot piping: Unions, flexible connectors, control valves, safety
val ves and di scharge vent piping, vacuum breakers, thernostatic vent
val ves, steamtraps 20 nm (3/4 inch) and snaller, exposed piping
t hrough floor for convectors and radiators. Insulate piping to
within approximately 75 nm (3 inches) of uninsulated itens.

J. deleted

K. Apply insulation materials subject to the manufacturer's reconmended

tenmperature linmts. Apply adhesives, mastic and coatings at the

manuf acturer's recomended mni ni mum cover age

L. Elbows, flanges and other fittings shall be insulated with the sane
material as is used on the pipe straights. Use of polyurethane spray-
foamto fill a PVC el bow jacket is prohibited on cold applications.

M Firestop Pipe and Duct insulation:

1. Provide firestopping insulation at fire and snoke barriers through
penetrations. Fire stopping insulation shall be UL |listed as defines
in Section 07 84 00, FIRESTOPPI NG

2. Pipe and duct penetrations requiring fire stop insulation including,
but not limted to the foll ow ng:

a. Pipe risers through floors
b. Pipe or duct chase walls and fl oors
c. Snoke partitions
d. Fire partitions
3.2 | NSULATI ON | NSTALLATI ON

A. Mneral Fiber Board:

1. Faced board: Apply board on pins spaced not nore than 300 nm (12
i nches) on center each way, and not less than 75 nm (3 inches) from
each edge of board. In addition to pins, apply insulation bondi ng
adhesive to entire underside of horizontal netal surfaces. Butt
i nsulation edges tightly and seal all joints with [ aps and butt
strips. After applying speed clips cut pins off flush and apply

vapor seal patches over clips.

B. Flexible Mneral Fiber Blanket:
1. Adhere insulation to metal with 75 nm (3 inch) wi de strips of
i nsul ati on bondi ng adhesive at 200 nm (8 inches) on center al
around duct. Additionally secure insulation to bottom of ducts

exceedi ng 600 nm (24 inches) in width with pins wel ded or adhered on
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450 mm (18 inch) centers. Secure washers on pins. Butt insulation
edges and seal joints with laps and butt strips. Staples nay be used
to assist in securing insulation. Seal all vapor retarder
penetrations with mastic. Sagging duct insulation will not be
acceptable. Install firestop duct insul ation where required.

2. Supply air ductwork to be insulated includes main and branch ducts
from AHU di scharge to room supply outlets, and the bodies of ceiling
outlets to prevent condensation. Insulate sound attenuator units,
coil casings and danper frames. To prevent condensation insulate
trapeze type supports and angle iron hangers for flat oval ducts
that are in direct contact with netal duct.

3. Conceal ed supply air ductwork.

a. Above ceilings at a roof level, in attics, and duct work exposed
to outdoor weather: 50 mm (2 inch) thick insulation faced with
FSK.

b. Above ceilings for other than roof level: 40 mMmm (1 % inch) thick
i nsul ation faced with FSK

4. Conceal ed return air duct:
a. Concealed return air ductwork need not be insulated
C. Mol ded M neral Fiber Pipe and Tubi ng Coveri ng:

1. Fit insulation to pipe or duct, aligning |ongitudinal joints. Sea
longitudinal joint laps and circunferential butt strips by rubbing
hard with a nylon sealing tool to assure a positive seal. Staples
may be used to assist in securing insulation. Seal all vapor
retarder penetrations on cold piping with a generous application of
vapor barrier mastic. Provide inserts and install with metal
i nsul ation shields at outside pipe supports. Install freeze
protection insul ati on over heating cable.

2. Contractor's options for fitting, flange and val ve insul ation:

a. Insulating and finishing cement for sizes less than 100 mm (4
i nches) operating at surface tenperature of 16 degrees C (61
degrees F) or nore.

b. Factory prenol ded, one piece PVC covers with mineral fiber, (Form
B), inserts. Provide two insert layers for pipe tenperatures
bel ow 4 degrees C (40 degrees F), or above 121 degrees C (250
degrees F). Secure first layer of insulation with twi ne. Sea
seam edges with vapor barrier mastic and secure with fitting

t ape.
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c. Factory nolded, ASTM C547 or field mtered sections, joined with
adhesive or wired in place. For hot piping finish with a
snmoot hi ng coat of finishing cement. For cold fittings, 16 degrees
C (60 degrees F) or less, vapor seal with a layer of glass
fitting tape i nbedded between two 2 nm (1/16 inch) coats of vapor
barrier mastic.

d. Fitting tape shall extend over the adjacent pipe insulation and
overlap on itself at least 50 mm (2 inches).

Nom nal thickness in mllineters and inches specified in the

schedul e at the end of this section.

D. Flexible Elastoneric Cellular Thernmal |nsul ation:

1

Apply insulation and fabricate fittings in accordance with the

manuf acturer's installation instructions and finish with two coats

of weather resistant finish as recommended by the insulation

manuf act ur er.

Pi pe and tubing insul ation:

a. Use proper size material. Do not stretch or strain insulation.

b. To avoi d undue conpression of insulation, provide cork stoppers
or wood inserts at supports as recommended by the insulation
manuf acturer. Insul ation shields are specified under Section
23 05 11, COVMON WORK RESULTS FOR HVAC

c. Were possible, slip insulation over the pipe or tubing prior to
connection, and seal the butt joints with adhesive. Were the
slip-on technique is not possible, slit the insulation and apply
it to the pipe sealing the seamand joints with contact adhesive.
Optional tape sealing, as recomended by the manufacturer, may be
enpl oyed. Make changes fromm neral fiber insulation in a
straight run of pipe, not at a fitting. Seal joint with tape.

Apply sheet insulation to flat or large curved surfaces with 100

percent adhesive coverage. For fittings and | arge pipe, apply

adhesive to seans only.

Pi pe insul ation: nomnal thickness in nmillineters (inches as

specified in the schedule at the end of this section.

M nimum 20 mm (0. 75 inch) thick insulation for pneumatic contro

lines for a mininmumdistance of 6 m (20 feet) from di scharge side of

the refrigerated dryer

Use Class S (Sheet), 20 mm (3/4 inch) thick for the follow ng:

a. Chilled water punps
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b. Bottom and si des of netal
(where basin water

c. Chillers,

insulate any cold chiller surfaces subject to

05-11

basins for winterized cooling towers

i s heated).

condensati on whi ch has not been factory insul ated.

d. Piping inside refrigerators and freezers:

i nsul ati on.

7. Exposed,
weat her:

vapor barrier with a water vapor perneance of 0.00 perns.
3.3 PI PE | NSULATI ON SCHEDULE

Provi de insul ation for

pi pi ng systens as schedul ed bel ow

Provi de heat tape under

unlined supply and return ductwork exposed to outdoor

50 mm (2 inch) thick insulation faced with a multi-Iayer

I nsul ati on Thi ckness MIIlineters (Inches)
Nomi nal Pipe Size MIlimeters (Inches)

Operati ng I nsul ation Less 25 - 32 38 - 75 100 (4)
Tenperature Mat eri al t han (1 - 1% (1% - 3) and Above
Range/ Servi ce 25 (1)
38-94 degrees C M neral Fi ber 38 38 (1.5) 50 (2.0) 50 (2.0)
(100-200 degrees F) (Above ground (1.5
(LPR, PC, HWH, HWR | PIPing only)
GH and GHR
38-94 degrees C Fl exi bl e 38 38 (1.5) ---- ----
(100- 200 degrees F) El astoneric (1.5)

Cel I ul ar
éhpzhdngR?mH, HAFR, Ther mal (Above

ground pi pi ng

only)
4-16 degrees C Fl exi bl e 38 38 (1.5) |38 (1.5) 38 (1.5)

El astoneric (1.5
(40-60 degrees F) Cel | ul ar
(CH, CHR, CC, GCR Ther mal (Above
and RS for DX ground pi pi ng
refrigeration) only)

- - - END- -
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SECTION 2309 23 - DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1- GENERAL

11
A.

DESCRIPTION:

Direct Digital Controls shall be provided by Johnson Controls (Syracuse or Rochester Office). Provide (a) direct-
digital control system(s) asindicated on the project documents, point list, interoperability tables, drawings and as
described in these specifications. Include a complete and working direct-digital control system. Include al
engineering, programming, controls and install ation materials, installation labor, commissioning and start-up,
training, final project documentation and warranty.

1. Thesystem shal be an extension of the existing Johnson Controls Incorporated (JCI) system. The direct-digital
control system shall consist of high-speed, peer-to-peer network of DDC controllers, existing control system
server, and an Engineering Control Center. Remote user access using a standard web browser (web-enabled) to
access the control system graphics and change adjustabl e setpoints with the proper password.

2. Thework administered by this Section of the technica specifications shall include al labor, materials, specid
tools, equipment, enclosures, power supplies, software, software licenses, Project specific software
configurations and database entries, interfaces, wiring, tubing, installation, labeling, engineering, calibration,
documentation, submittals, testing, verification, training services, permits and licenses, transportation, shipping,
handling, administration, supervision, management, insurance, Warranty, specified services and items required
for complete and fully functional Controls Systems.

3. Thecontrol systems shall be designed such that each mechanica system shall operate under stand-alone mode.
The contractor administered by this Section of the technical specifications shall provide controllersfor each
mechanical system. In the event of a network communication failure, or the loss of any other controller, the
control system shall continue to operate independently. Failure of the ECC shall have no effect on the field
controllers, including those involved with global strategies.

4. The control system shall accommodate 1 Engineering Control Center(s) and the control system shall
accommodate 5 web-based Users simultaneoudly, and the access to the system should be limited only by
operator password.

Some products are furnished but not installed by the contractor administered by this Section of the technical
specifications. The contractor administered by this Section of the technical specifications shall formally coordinate
in writing and receive from other contractors formal acknowledgements in writing prior to submission the
installation of the products. These products include the following:

Control valves.

Flow switches.

Flow meters.

Sensor wells and socketsin piping.

Termina unit controllers.

grwnE

Some products are installed but not furnished by the contractor administered by this Section of the technical
specifications. The contractor administered by this Section of the technical specifications shall formally coordinate
in writing and receive from other contractors formal acknowledgements in writing prior to submission the
procurement of the products.

Some products are not provided by, but are neverthel ess integrated with the work executed by, the contractor
administered by this Section of the technica specifications. The contractor administered by this Section of the
technica specifications shall formally coordinate in writing and receive from other contractors formal
acknowledgementsin writing prior to submission the particulars of the products.
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Responsibility Table:

Work/Item/System Furnish Install Low Voltage | Line Power
Wiring

Control system low voltage and 230923 230923 230923 N/A

communication wiring

LAN conduits and raceway 230923 230923 N/A N/A

Manual valves 23 23 N/A N/A

Automatic valves 230923 23 230923 230923

Pipe insertion devices and taps, flow 23 23 N/A N/A

and pressure stations.

Thermowells 230923 23 N/A N/A

Current Switches 230923 230923 230923 N/A

Control Relays 230923 230923 230923 N/A

Power distribution system monitoring 230923 230923 230923 26

interfaces

All control system nodes, equipment, 230923 230923 230923 26

housings, enclosures and panels.

VFDs 230923 26 230923 26

Starters, HOA switches 23 23 N/A 26

Thisfacility’s existing direct-digital control system is manufactured by Johnson Controls. The contractor
administered by this Section of the technical specifications shall observe the capabilities, communication network,
services, spare capacity of the existing control system and its ECC prior to beginning work.

This campus has standardized on an existing standard ASHRAE Standard 135, BACnet/IP Control System
supported by a preselected controls service company. This entity is referred to as the “ Control System Integrator” in
this Section of the technical specifications. The Control system integrator is responsible for ECC system graphics
and expansion. It also prescribes control system-specific commissioning/ verification procedures to the contractor
administered by this Section of the technical specification. It lastly provides limited assistance to the contractor
administered by this Section of the technical specification in its commissi oning/verification work.

1. The Genera Contractor of this project shall directly hire the Control System Integrator in a contract separate
from the contract procuring the controls contractor administered by this Section of the technical specifications.

2. The contractor administered by this Section of the technical specifications shall coordinate all work with the
Control System Integrator. The contractor administered by this Section of the technical specifications shall
integrate the ASHRAE Standard 135, BACnet/IP control network(s) with the Control System Integrator’s area
control through an Ethernet connection provided by the Control System Integrator.

3. The contractor administered by this Section of the technical specifications shall provide a peer-to-peer
networked, stand-alone, distributed control system. Thisdirect digital control (DDC) system shall include one
portable operator terminal - laptop, one digital display unit, microprocessor-based controllers, instrumentation,
end control devices, wiring, piping, software, and related systems. This contractor is responsible for al device
mounting and wiring.
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4. Responsibility Table:

Item/Task Section 23 | Control system | VA
0923 integrator
contactor
ECC expansion X
ECC programming X
Devices, controllers, control panels and equipment X
Point addressing: al hardware and software points X

including setpoint, calculated point, data point(anal og/
binary), and reset schedul e point

Point mapping X
Network Programming X
ECC Graphics X
Controller programming and sequences
Integrity of LAN communications
Electrical wiring

Operator system training X
LAN connections to devices X
LAN connectionsto ECC X
I P addresses X
Overall system verification X
Controller and LAN system verification X

X[ X[ X

The direct-digital control system shall start and stop equipment, move (position) valve actuators, and vary speed of
equipment to execute the mission of the control system. Use electricity as the motive force for al valve actuators,
unless.

RELATED WORK:
Section 23 21 13, Hydronic Piping.

Section 26 05 11, Requirements for Electrical Installations.

Section 26 05 19, Low-Voltage Electrica Power Conductors and Cables (600 Volts and Below).
Section 26 05 26, Grounding and Bonding for Electrical Systems.

Section 26 05 33, Raceway and Boxes for Electrical Systems.

DEFINITION:

Algorithm: A logica procedure for solving arecurrent mathematical problem; A prescribed set of well-defined rules
or processes for the solution of a problem in afinite number of steps.

ARCNET: ANSI/ATA 878.1 - Attached Resource Computer Network. ARCNET is adeterministic LAN
technology; meaning it's possible to determine the maximum delay before adeviceis able to transmit a message.

Anaog: A continuoudly varying signa value (e.g., temperature, current, velocity etc.)
BACnet: A Data Communication Protocol for Building 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.
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BACnet/IP: Annex Jof Standard 135. It defines and alows for using areserved UDP socket to transmit BACnet
messages over |P networks. A BACnet/IP network is a collection of one or more I P sub-networks that share the
same BACnet network number.

BACnet Internetwork: Two or more BACnet networks connected with routers. The two networks may sue different
LAN technologies.

BACnet Network: One or more BACnet segments that have the same network address and are interconnected by
bridges at the physical and data link layers.

BACnet Segment: One or more physical segments of BACnet devices on a BACnet network, connected at the
physical layer by repeaters.

BACnet Broadcast Management Device (BBMD): A communications device which broadcasts BACnet
messages to al BACnet/IP devices and other BBMDs connected to the same BACnet/I P network.

BACnet Interoperability Building Blocks (BIBBs): BACnet Interoperability Building Blocks (BIBBs) are
collections of one or more BACnet services. These are prescribed in terms of an"A" and a"B" device. Both of these
devices are nodes on a BACnet internetwork.

BACnet Testing Laboratories (BTL). The organization responsible for testing products for compliance with the
BACnet standard, operated under the direction of BACnet International .

Baud: Itisasignal change in acommunication link. One signal change can represent one or more bits of
information depending on type of transmission scheme. Simple peripheral communication is normally one bit per
Baud. (e.g., Baud rate = 78,000 Baud/sec is 78,000 bits/sec, if one signal change = 1 hit).

Binary: A two-state system where a high signal level represents an "ON" condition and an "OFF" conditionis
represented by a low signal level.

BMP or bmp: Suffix, computerized image file, used after the period in a DOS-based computer file to show that the
fileis an image stored as a series of pixels.

Bus Topology: A network topology that physically interconnects workstations and network devicesin parallel
on a network segment.

Control Unit (CU): Generic term for any controlling unit, stand-alone, microprocessor based, digital controller
residing on secondary LAN or Primary LAN, used for local controls or global controls

Deadband: A temperature range over which no heating or cooling is supplied, i.e., 22-25 degrees C (72-78 degrees
F), as opposed to a single point change over or overlap).

Device: acontral system component that contains a BACnet Device Object and uses BACnet to communi cate with
other devices.

Device Object: Every BACnet device requires one Device Object, whose properties represent the network visible

properties of that device. Every Device Object requires a unique Object |dentifier number on the BACnet
internetwork. This number is often referred to as the device instance.
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AA.

BB.

CC.

DD.

EE.

FF.

GG.

HH.

Device Profile: A specific group of services describing BACnet capabilities of adevice, as defined in ASHRAE
Standard 135-2008, Annex L. Standard device profilesinclude BACnet Operator Workstations (B-OWS), BACnet
Building Controllers (B-BC), BACnet Advanced Application Controllers (B-AAC), BACnet Application Specific
Controllers (B-ASC), BACnet Smart Actuator (B-SA), and BACnet Smart Sensor (B-SS). Each device used in new
construction is required to have a PICS statement listing which service and BIBBs are supported by the device.

Diagnostic Program: A software test program, which is used to detect and report system or peripheral malfunctions
and failures. Generaly, this system is performed at the initial startup of the system.

Direct Digital Control (DDC): Microprocessor based control including Analog/Digital conversion and program
logic. A control loop or subsystem in which digita and analog information is received and processed by a

mi croprocessor, and digital control signals are generated based on control agorithms and transmitted to field
devicesin order to achieve a set of predefined conditions.

Distributed Control System: A system in which the processing of system data is decentralized and control decisions
can and are made at the subsystem level. System operationa programs and information are provided to the remote
subsystems and status is reported back to the Engineering Control Center. Upon the loss of communication with the
Engineering Control center, the subsystems shall be capable of operating in a stand-al one mode using the last best
available data.

Download: The eectronic transfer of programs and data files from a central computer or operation workstation with
secondary memory devices to remote computersin anetwork (distributed) system.

DXF: An AutoCAD 2-D graphicsfile format. Many CAD systemsimport and export the DXF format for graphics
interchange.

Electrical Control: A control circuit that operates on line or low voltage and uses a mechanical means, such as a
temperature sensitive bimetal or bellows, to perform control functions, such as actuating a switch or positioning a
potentiometer.

Electronic Control: Control circuits that operates on low voltage and uses a solid-state components to amplify input
signals and perform control functions, such as operating arelay or providing an output signal to o position an
actuator.

Engineering Control Center (ECC): The centralized control point for theintelligent control network. The ECC
comprises of persona computer and connected devicesto form a single workstation.

Ethernet: A trademark for a system for exchanging messages between computers on alocal area network using
coaxial, fiber optic, or twisted-pair cables.

Firmware: Firmware is software programmed into read only memory (ROM) chips. Software may not be changed
without physically altering the chip.

Gateway: Communication hardware connecting two or more different protocols. It trandates one protocol into
equivalent concepts for the other protocol. In BACnet applications, a gateway has BACnet on one side and non-
BACnet (usualy proprietary) protocols on the other side.

GIF: Abbreviation of Graphic interchange format.

Graphic Program (GP): Program used to produce images of air handler systems, fans, chillers, pumps, and building
spaces. These images can be animated and/or color-coded to indicate operation of the equipment.

Graphic Sequence of Operation: It is a graphical representation of the sequence of operation, showing all inputs and
output logical blocks.
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KK.

LL.

MM.

NN.

0O0.

PP.

QQ.

RR.

TT.

Uu.

VV.

WW.

XX.

YY.

Z7.

I/0O Unit: The section of adigital control system through which information is received and transmitted. I/O refersto
analog input (Al, digita input (DI), anaog output (AO) and digital output (DO). Anaog signals are continuous and
represent temperature, pressure, flow rate etc, whereas digita signals convert electronic signalsto digital pulses
(values), represent motor status, filter status, on-off equipment etc.

I/P: amethod for conveying and routing packets of information over LAN paths. User Datagram Protocol (UDP)
conveys information to “sockets” without confirmation of receipt. Transmission Control Protocol (TCP) establishes
"sessions’, which have end-to-end confirmation and guaranteed sequence of delivery.

JPEG: A standardized image compression mechanism stands for Joint Photographic Experts Group, the original
name of the committee that wrote the standard.

Local Area Network (LAN): A communication bus that interconnects operator workstation and digital
controllers for peer-to-peer communications, sharing resources and exchanging information.

Network Repeater: A device that receives data packet from one network and rebroadcasts to another network. No
routing information is added to the protocol.

MS/TP: Master-slave/token-passing (ISO/IEC 8802, Part 3). It isnot an acceptable LAN option for VA health-care
facilities. It usestwisted-pair wiring for relatively low speed and low cost communication.

Native BACnet Device: A device that uses BACnet asits primary method of communication with other BACnet
devices without intermediary gateways. A system that uses native BACnet devices at al levelsis a native BACnet
system.

Network Number: A site-specific number assigned to each network segment to identify for routing. This network
number must be unigue throughout the BA Cnet internetwork.

Object: The concept of organizing BACnet information into standard components with various associated
properties. Examples include analog input objects and binary output objects.

Object Identifier: An object property used to identify the object, including object type and instance. Object
Identifiers must be unique within adevice.

Object Properties: Attributes of an object. Examples include present value and high limit properties of an analog
input object. Properties are defined in ASHRAE 135; some are optional and some are required. Objects are
controlled by reading from and writing to object properties.

Operating system (OS): Software, which controls the execution of computer application programs.

PCX: File type for an image file. When photographs are scanned onto a personal computer they can be saved as
PCX files and viewed or changed by a specia application program as Photo Shop.

Peripheral: Different components that make the control system function as one unit. Peripherals include monitor,
printer, and I/O unit.

Peer-to-Peer: A networking architecture that treats all network stations as equal partners- any device can initiate and
respond to communication with other devices.

PICS: Protocol |mplementation Conformance Statement, describing the BACnet capabilities of adevice. All
BACnet devices have published PICS.

PID: Proportional, integral, and derivative control, used to control modulating egquipment to maintain a setpoint.

Repeater: A network component that connects two or more physical segments at the physical layer.
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AAA.

BBB.

CCC.

DDD.

Router: a component that joins together two or more networks using different LAN technol ogies. Examples include
joining a BACnet Ethernet LAN to aBACnet MS/TP LAN.

Sensors. devices measuring state points or flows, which are then transmitted back to the DDC system.

Thermostats. devices measuring temperatures, which are used in control of standalone or unitary systems and
equipment not attached to the DDC system.

Web-Enabled: The capability to interact with building controllersincluding al basic input, outs, and graphics from a
remote work-station through an P connetion.

QUALITY ASSURANCE:

Criteria

1. Single Source Responsibility of subcontractor: The Contractor shall obtain hardware and software supplied
under this Section and delegate the responsibility to a single source controls install ation subcontractor. The
controls subcontractor shall be responsible for the complete design, installation, and commissioning of the
system. The controls subcontractor shall be in the business of design, installation and service of such building
automation control systems similar in size and compl exity.

2. Equipment and Materials: Equipment and materials shall be cataloged products of manufacturers regularly
engaged in production and install ation of HVAC control systems. Products shal be manufacturer’s latest
standard design and have been tested and proven in actual use.

3. Thecontrols subcontractor shall have in-place facility within 50 miles with technical staff, spare parts inventory
for the next five (5) years, and necessary test and diagnostic equipment to support the control systems.

4. Provide acompetent and experienced Project Manager employed by the Controls Contractor. The Project
Manager shall be supported as necessary by other Contractor employees in order to provide professional
engineering, technical and management service for the work. The Project Manager shall attend scheduled
Project Meetings as required and shall be empowered to make technical, scheduling and related decisions on
behalf of the Controls Contractor.

Codes and Standards:

1. All work shall conform to the applicable Codes and Standards.

2. Electronic equipment shall conform to the requirements of FCC Regulation, Part 15, Governing Radio
Fregquency Electromagnetic Interference, and be so |abel ed.

PERFORMANCE:

The system shall conform to the following:

1. Graphic Display: The system shall display up to four (4) graphics on a single screen with a minimum of twenty
(20) dynamic points per graphic. All current data shall be displayed within ten (10) seconds of the request.

2. Graphic Refresh: The system shall update all dynamic points with current data within eight (8) seconds. Data
refresh shall be automatic, without operator intervention.

3. Object Command: The maximum time between the command of a binary object by the operator and the reaction
by the device shall be two(2) seconds. Analog objects shall start to adjust within two (2) seconds.

4. Object Scan: All changes of state and change of analog values shall be transmitted over the high-speed network
such that any data used or displayed at a controller or work-station will be current, within the prior six (6)
seconds.

5. Alarm Response Time: The maximum time from when an object goesinto alarm to when it is annunciated at
the workstation shall not exceed (10) seconds.

6. Program Execution Frequency: Custom and standard applications shall be capable of running as often as once
every (5) seconds. The Contractor shall be responsible for selecting execution times consistent with the
mechanical process under control.

7. Multiple Alarm Annunciations: All workstations on the network shall receive alarms within five (5) seconds of
each other.

8. Performance: Programmable Controllers shall be able to execute DDC PID control loops at a selectable
frequency from at least once every one (1) second. The controller shall scan and update the process val ue and
output generated by this calculation at this same frequency.
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9. Reporting Accuracy: Listed below are minimum acceptable reporting end-to-end accuracies for al values

reported by the specified system:

Measured Variable Reported Accuracy
Space temperature +0.5°C (+1°F)
Ducted air temperature +0.5°C [£1°F]
Outdoor air temperature +1.0°C [£2°F]
Dew Point +1.5°C [£3°F]
Water temperature +0.5°C [£1°F]
Relative humidity +2% RH

Water flow +19% of reading

Air flow (terminal)

+10% of reading

Air flow (measuring stations)

+5% of reading

Carbon Monoxide (CO)

+5% of reading

Carbon Dioxide (CO,)

+50 ppm

Air pressure (ducts)

+25 Pa[+0.1'W.C]

Air pressure (space)

+0.3 Pa[+0.001"w.c.]

Water pressure

+2% of full scale *Note 1

Electrical Power

+0.5% of reading

Note 1: for both absolute and differentia pressure
10. Control stability and accuracy: Control sequences shall maintain measured variable at setpoint within the

following tolerances:

Controlled Variable Control Accuracy Range of Medium
Air Pressure +50 Pa(£0.2in. w.g.) 0-1.5kPa(0-6in.w.g.)
Air Pressure +3Pa(x0.01in.w.g.) -25t0 25 Pa

(-0.1t00.1in.w.g.)
Airflow +10% of full scale
Space Temperature +1.0°C (+2.0°F)
Duct Temperature +1.5°C (+3°F)
Humidity +5% RH
Fluid Pressure +10 kPa (£1.5 psi) 0-1 MPa(1-150 psi)
Fluid Pressure +250 Pa(+1.0in. w.g.) 0-12.5kPa
(0-50in. w.g.) differentia

11. Extent of direct digital control: control design shall allow for at |east the points indicated on the points lists on

the drawings.

WARRANTY:

Labor and materials for control systems shall be warranted for a period as specified under Warranty in FAR

clause 52.246-21.

Control system failures during the warranty period shal be adjusted, repaired, or replaced at no cost or reductionin

serviceto the owner. The system includes all computer equipment, transmission equipment, and al sensors and

control devices.

The on-line support service shall alow the Controls supplier to dial out over telephonelinesto or connect via

(through password-limited access) VPN through the internet monitor and control the facility’ s building automation
system. This remote connection to the facility shall be within two (2) hours of the time that the problem is reported.
This coverage shall be extended to include normal business hours, after business hours, weekend and holidays. If the
problem cannot be resolved with on-line support services, the Controls supplier shall dispatch the quaified
personnel to the job site to resol ve the problem within 24 hours after the problemis reported.

Controls and Instrumentation subcontractor shall be responsible for temporary operations and maintenance of the
control systems during the construction period until final commissioning, training of facility operators and
acceptance of the project by VA.
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SUBMITTALS:

Submit shop drawings in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES.

Manufacturer’s literature and data for all components including the following:

1

9.

10.

A wiring diagram for each type of input device and output device including DDC controllers, modems,
repeaters, etc. Diagram shall show how the deviceis wired and powered, showing typical connections at the
digital controllers and each power supply, as well asthe deviceitself. Show for al field connected devices,
including but not limited to, control relays, motor starters, electric or electronic actuators, and temperature
pressure, flow and humidity sensors and transmitters.

A diagram of each termina strip, including digital controller termina strips, termina strip location, termination
numbers and the associated point names.

Control dampers and control valves schedule, including the size and pressure drop.

Control air-supply components, and computations for sizing compressors, receivers and main air-piping, if
pneumatic controls are furnished.

Catalog cut sheets of all equipment used. Thisincludes, but is not limited to software (by manufacturer and by
third parties), DDC controllers, panels, peripherals, airflow measuring stations and associated components, and
auxiliary control devices such as sensors, actuators, and control dampers. When manufacturer’s cut sheets apply
to aproduct series rather than a specific product, the data specifically applicable to the project shal be
highlighted. Each submitted piece of literature and drawings should clearly reference the specification and/or
drawingsthat it supposed to represent.

Sequence of operations for each HVAC system and the associated control diagrams. Equipment and control
labels shall correspond to those shown on the drawings.

Schematic wiring diagramsfor al control, communication and power wiring. Provide a schematic drawing of
the central system installation. Label al cables and ports with computer manufacturers: model numbers and
functions. Show al interface wiring to the control system.

An instrumentation list for each controlled system. Each element of the controlled system shall belisted in table
format. The table shall show element name, type of device, manufacturer, model humber, and product data
sheet number.

Riser diagrams of wiring between central control unit and al control panels.

Quantities of submitted items may be reviewed but are the responsibility of the contractor administered by this
Section of thetechnical specifications.

Product Certificates. Compliance with Article, QUALITY ASSURANCE.

Licenses. Provide licenses for all software residing on and used by the Controls Systems and transfer these licenses
to the Owner prior to completion.

As Built Control Drawings:

1

2.

3.

Furnish three (3) copies of as-built drawings for each control system. The documents shall be submitted for
approval prior to final completion.

Furnish one (1) stick set of applicable control system prints for each mechanical system for wall mounting. The
documents shall be submitted for approval prior to final completion.

Furnish one (1) CD-ROM in CAD DWG and/or .DXF format for the drawings noted in subparagraphs above.

Operation and Maintenance (O/M) Manuals):

1

2.

Submit in accordance with Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL

REQUIREMENTS.

Include the following documentation:

a. General description and specifications for all components, including logging on/off, alarm handling,
producing trend reports, overriding computer control, and changing set points and other variables.

b. Detailed illustrations of al the control systems specified for ease of maintenance and repair/replacement
procedures, and complete calibration procedures.
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1.10

c. One copy of thefina version of al software provided including operating systems, programming language,
operator workstation software, and graphi cs software.

d. Complete troubleshooting procedures and guidelines for all systems.

e. Complete operating instructions for all systems.

f.  Recommended preventive maintenance procedures for all system componentsincluding a schedule of tasks
for inspection, cleaning and calibration. Provide alist of recommended spare parts needed to minimize
downtime.

g. Training Manuas: Submit the course outline and training materia to the Owner for approval three (3)
weeks prior to thetraining to VA facility personnel. These personswill be responsible for maintaining and
the operation of the control systems, including programming. The Owner reserves the right to modify any
or al of the course outline and training material.

h. Licenses, guaranty, and other pertaining documents for al equipment and systems.

Submit Performance Report to COR prior to final inspection.

INSTRUCTIONS:

Instructionsto VA operations personnel: Perform in accordance with Article, INSTRUCTIONS, in

Specification Section 01 00 00, GENERAL REQUIREMENTS, and as noted below.

1. First Phase: Forma instructionsto the VA facilities personnel for atotal of 4 hours, conducted sometime
between the completed installation and prior to the performance test period of the control system, at atime
mutually agreeable to the Contractor and the VA.

2. The O/M Manuals shall contain approved submittals as outlined in Article 1.7, SUBMITTALS. The Controls
subcontractor will review the manua contents with VA facilities personnel during second phase of training.

3. Training shall be given by direct employees of the controls system subcontractor.

PROJECT CONDITIONS (ENVIRONMENTAL CONDITIONS OF OPERATION):

The ECC and periphera devices and system support equipment shall be designed to operate in ambient condition of
20to 35°C (65 to 90°F) at arelative humidity of 20 to 80% non-condensing.

The CUs used outdoors shall be mounted in NEMA 4 waterproof enclosures, and shall be rated for operation at —40
to 65°C (-40 to 150°F).

All electronic equipment shall operate properly with power fluctuations of plus 10 percent to minus 15 percent of
nominal supply voltage.

Sensors and controlling devices shall be designed to operate in the environment, which they are sensing or
controlling.

APPLICABLE PUBLICATIONS:

The publications listed below form a part of this specification to the extent referenced. The publications are
referenced in the text by the basic designation only.

American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE):

Standard 135-10 BACNET Building Automation and Control Networks

American Society of Mechanical Engineers (ASME):

B16.18-01 Cast Copper Alloy Solder Joint Pressure Fittings.

B16.22-01 Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
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American Society of Testing Materials (ASTM):

B32-08 Standard Specification for Solder Metal

B88-09 Standard Specifications for Seamless Copper Water Tube

B88M-09 Standard Specification for Seamless Copper Water Tube (Metric)

B280-08 Standard Specification for Seamless Copper Tube for Air-Conditioning and
Refrigeration Field Service

D2737-03 Standard Specification for Polyethylene (PE) Plastic Tubing

Federal Communication Commission (FCC):
Rules and Regulations Title 47 Chapter 1-2001 Part 15: Radio Frequency Devices.

Ingtitute of Electrical and Electronic Engineers (IEEE):

802.3-11 Information Technol ogy-Telecommunications 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

National Fire Protection Association (NFPA):
70-11 National Electric Code
90A-09 Standard for Instalation of Air-Conditioning and Ventilation Systems

Underwriter Laboratories Inc (UL):
94-10  Testsfor Hammability of Plastic Materia s for Parts and Devices and Appliances

294-10 Access Control System Units

486A/486B-10 Wire Connectors

555511 Standard for Smoke Dampers

916-10 Energy Management Equipment

1076-10 Proprietary Burglar Alarm Units and Systems

PART 2 - PRODUCTS

21
A.

22
A.

MATERIALS:

Use new products that the manufacturer is currently manufacturing and that have been installed in a minimum of 25
installations. Spare parts shall be available for at least five years after completion of this contract.

CONTROLSSYSTEM ARCHITECTURE:
Genera

1. The Controls Systems shall consist of multiple Nodes and associated equipment connected by industry standard
digital and communication network arrangements.

2. TheECC, building controllers and principal communications network equipment shall be standard products of
recognized major manufacturers available through normal PC and computer vendor channels — not " Clones®
assembled by a third-party subcontractor.

3. Thenetworks shall, at minimum, comprise, as necessary, the following:

a. A fixed ECC and a portable operator’ s terminal.

b. Network computer processing, data storage and BACnet-compliant communication equipment including
Servers and digital data processors.

c. BACnet-compliant routers, bridges, switches, hubs, modems, gateways, interfaces and similar
communi cation equipment.

d. Active processing BACnet-compliant building controllers connected to other BACNet-compliant
controllers together with their power supplies and associated equipment.

e. Addressable e ements, sensors, transducers and end devices.

f.  Third-party equipment interfaces and gateways as described and required by the Contract Documents.

g. Other components required for acomplete and working Control Systems as specified.
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The Specifications for the individual e ements and component subsystems shall be minimum requirements and shall
be augmented as necessary by the Contractor to achieve both compliance with al applicable codes, standards and to
meet all requirements of the Contract Documents.

Network Architecture

1. The Controls communication network shall utilize BACnet communications protocol operating over a standard
Ethernet LAN and operate at a minimum speed of 100 Mb/sec.

2. Thenetworks shall utilize only copper and optical fiber communication media as appropriate and shal comply
with applicable codes, ordinances and regulations. They may also utilize digital wireless technologies as
appropriate to the application and if approved by the VA.

3. All necessary telephone lines, ISDN lines and internet Service Provider services and connections will be

provided by the VA.

Third Party Interfaces:

1

The contractor administered by this Section of the technica specifications shall include necessary hardware,
equipment, software and programming to allow data communications between the controls systems and
building systems supplied by other trades.

Other manufacturers and contractors supplying other associated systems and equi pment shall provide their
necessary hardware, software and start-up at their cost and shall cooperate fully with the contractor
administered by this Section of the technical specificationsin atimely manner and at their cost to ensure
complete functiona integration.

Servers.

1

2.

3.

Provide data storage server(s) to archive historical dataincluding trends, alarm and event histories and
transaction logs.

Equip these server(s) with the same software tool set that is located in the BACnet building controllers for
system configuration and custom |ogic definition and color graphic configuration.

Accessto dl information on the data storage server(s) shall be through the same browser functionality used to
access individual nodes. When logged onto a server the operator will be able to also interact with any other
controller on the control system as required for the functional operation of the controls systems. The contractor
administered by this Section of the technical specifications shall provide al necessary digital processor
programmabl e data storage server(s).

These server(s) shal be utilized for controls systems application configuration, for archiving, reporting and
trending of data, for operator transaction archiving and reporting, for network information management, for
alarm annunciation, for operator interface tasks, for controls application management and similar. These
server(s) shal utilize IT industry standard data base platforms which utilize a database declarative language
designed for managing datain relational database management systems (RDBMS) such as SQL.

COMMUNICATION:

Control products, communication media, connectors, repeaters, hubs, and routers shall comprise a BACnet
internetwork. Controller and operator interface communication shal conform to ANSI/ASHRAE Standard 135-

2008, BACnet.

1. TheDatalink physical layer protocol (for communication) acceptable to the VA throughout its facilitiesis
Ethernet (1SO 8802-3) and BACnet/IP.

2. The ARCNET datalink physical protocol may be used in new BACnet sub-networksin VA non-healthcare and
non-lab (i.e., business and cemetery) facilities.

3. The MS/TP datalink physical layer protocol is not acceptable to the VA in any new BACnet network or sub-

network in its healthcare or lab facilities.

Each controller shall have a communication port for connection to an operator interface.

Project drawings indicate remote buildings or sitesto be connected by a nominal 56,000 baud modem over voice-
grade telephonelines. 1n each remote location a modem and field device connection shall alow communication
with each controller on the internetwork as specified in Paragraph D.
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Internetwork operator interface and value passing shall be transparent to internetwork architecture.

1. An operator interface connected to acontroller shall allow the operator to interface with each internetwork
controller asif 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 integrate control strategies across multiple controllers shall be
readable by each controller on the internetwork. Program and test all cross-controller links required to execute
specified control system operation. An authorized operator shall be able to edit cross-controller links by typing
astandard object address.

System shall be expandable to at |east twice the required input and output objects with additional controllers,
associated devices, and wiring. Expansion shall not require operator interface hardware additions or software
revisions.

ECCs and Controllers with real-time clocks shall use the BACnet Time Synchronization service. The system shall
automatically synchronize system clocks daily from an operator-designated device viathe internetwork. The system
shall automatically adjust for daylight savings and standard time as applicable.

ENGINEERING CONTROL CENTER (ECC):
Utilize Existing ECC.

NETWORK AND DEVICE NAMING CONVENTION

Network Numbers

1. BACnet network numbers shall be based on a"facility code, network™ concept. The "facility code” isthe
VAMC'sor VA campus’ assigned numeric value assigned to a specific facility or building. The "network™
typically correspondsto a"floor" or other logical configuration within the building. BACnet alows 65535
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 Thisallows up to 100 networks per facility or building

Device Instances

1. BACnet allows 4194305 unique device instances per BACnet internet work. Using Agency's unique device
instances are formed as follows: "Dev #' = "FFFNNDD" where
a FFFand N are as above and
b. DD = 00-99, this alows up to 100 devices per network.

2. Note Specid cases, where the network architecture of limiting device numbering to DD causes excessive subnet
works. The device number can be expanded to DDD and the network number N can become a single digit. In
NO case shall the network number N and the device number D exceed 4 digits.

3. Facility code assignments:

4, 000-400 Building/facility number

5. Notethat some facilities have a facility code with an a phabetic suffix to denote wings, related structures, etc.
The suffix will be ignored. Network numbers for facility codes above 400 will be assigned in the range 000-
399.

Device Names

1. Namethe control devices based on facility name, location within afacility, the system or systems that the
device monitors and/or controls, or the area served. The intent of the device naming isto be easily recogni zed.
Names can be up to 254 characters in length, without embedded spaces. Provide the shortest descriptive, but
unambiguous, name. For example, in building #123 prefix the number with a“B” followed by the building
number, if thereisonly one chilled water pump "CHWP-1", avalid name would be "B123.CHWP.
1.STARTSTOP". If there are two pumps designated "CHWP-1", onein a basement mechanical room (Room
0001) and one in a penthouse mechanical room (Room PHOL), the names could be "B123.R0001.CHWP.1.
STARTSTOP" or "B123.RPHO1.CHWP.1.STARTSTOP". In the case of unitary controllers, for example a
VAV box controller, aname might be "B123.R101.VAV". These nhames should be used for the value of the
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"Object_Name" property of the BACnet Device objects of the controllersinvolved so that the BACnet name
and the EMCS name are the same.

BACNET DEVICES:

All BACnet Devices— controllers, gateways, routers, actuators and sensors shall conform to BACnet Device
Profiles and shall be BACnet Testing Laboratories (BTL) -Listed as conforming to those Device Profiles. Protocol
Implementation Conformance Statements (PICSs), describing the BACnet capabilities of the Devices shall be
published and avail able of the Devicesthrough links in the BTL website.

1. BACnet Building Controllers, historicaly referred to as NACs, shall conform to the BACnet B-BC Device
Profile, and shall be BTL-Listed as conforming to the B-BC Device Profile. The Device' s PICS shall be
submitted.

2. BACnet Advanced Application Controllers shall conform to the BACnet B-AAC Device Profile, and shall be
BTL-Listed as conforming to the B-AAC Device Profile. The Device's PICS shall be submitted.

3. BACnet Application Specific Controllers shall conform to the BACnet B-ASC Device Profile, and shall be
BTL-Listed as conforming to the B-ASC Device Profile. The Device's PICS shall be submitted.

4. BACnet Smart Actuators shall conform to the BACnet B-SA Device Profile, and shall be BTL-Listed as
conforming to the B-SA Device Profile. The Device' s PICS shall be submitted.

5. BACnet Smart Sensors shall conform to the BACnet B-SS Device Profile, and shall be BTL-Listed as
conforming to the B-SS Device Profile. The Device' s PICS shall be submitted.

6. BACnet routers and gateways shall conform to the BACnet B-OTH Device Profile, and shall be BTL-Listed as
conforming to the B-OTH Device Profile. The Device' s PICS shall be submitted.

CONTROLLERS:

General. Provide an adequate number of BTL-Listed B-BC building controllers and an adequate number of BTL-
Listed B-AAC advanced application controllers to achieve the performance specified in the Part 1 Article on
“System Performance.” Each of these controllers shall meet the following requirements.

1

2.

10.

The controller shall have sufficient memory to support its operating system, database, and programming

requirements.

The building controller shall share data with the ECC and the other networked building controllers. The

advanced application controller shall share data with its building controller and the other networked advanced

application controllers.

The operating system of the controller shall manage the input and output communication signalsto allow

distributed controllers to sharereal and virtua object information and allow for central monitoring and alarms.

Controllers that perform scheduling shall have a rea -time clock.

The controller shall continually check the status of its processor and memory circuits. If an abnormal operation

is detected, the controller shall:

a.  assume a predetermined failure mode, and

b. generate an alarm notification.

The controller shall communicate with other BACnet devices on the internetwork using the BACnet Read

(Execute and Initiate) and Write (Execute and Initiate) Property services.

Communication.

a. Each controller shall reside on a BACnet network using the ISO 8802-3 (Ethernet) Data Link/Physical
layer protocol for its communications. Each building controller also shall perform BACnet routing if
connected to a network of custom application and application specific controllers.

b. The controller shall provide a service communication port using BACnet Data Link/Physical layer protocol
for connection to a portable operator’ s terminal.

Keypad. A loca keypad and display shall be provided for each controller. The keypad shall be provided for

interrogating and editing data. Provide a system security password shall be available to prevent unauthorized

use of the keypad and display.

Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring connections shall

be made to field-removable, modular terminal strips or to atermination card connected by aribbon cable.

Memory. The controller shall maintain all BIOS and programming information in the event of a power lossfor

at least 72 hours.
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11. Thecontroller shall be able to operate at 90% to 110% of nominal voltage rating and shall perform an orderly
shutdown below 80% nominal voltage. Controller operation shall be protected against electrical noise of 5 to
120 Hz and from keyed radiosup to 5 W at 1 m (3 ft).

Provide BTL-Listed B-ASC application specific controllers for each piece of equipment for which they are

constructed. Application specific controllers shall communicate with other BACnet devices on the

internetwork using the BACnet Read (Execute) Property service.

1. Each B-ASC shall be capable of stand-al one operation and shall continue to provide control functions without
being connected to the network.

2. Each B-ASC will contain sufficient 1/O capacity to control the target system.

3. Communication.

a. Each controller shal reside on a BACnet network using the ISO 8802-3 (Ethernet) Data Link/Physical
layer protocol for its communications. Each building controller also shall perform BACnet routing if
connected to a network of custom application and application specific controllers.

b. Each controller shall reside on an ARCNET network using the | SO 8802-2 Data Link/Physicd layer
protocol for its communications.

c. Each controller shal have a BACnet Data Link/Physical layer compatible connection for alaptop computer
or a portable operator’ stool. This connection shall be extended to a space temperature sensor port where
shown.

4, Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring connections shall
be made to field-removable, modular terminal strips or to atermination card connected by aribbon cable.

5. Memory. The application specific controller shall use nonvolatile memory and maintain all BIOS and
programming information in the event of a power loss.

6. Immunity to power and noise. Controllers shall be able to operate at 90% to 110% of nominal voltage rating and
shall perform an orderly shutdown below 80%. Operation shall be protected against electrical noise of 5-120 Hz
and from keyed radiosupto 5W at 1 m (3 ft).

7. Transformer. Power supply for the ASC must be rated at a minimum of 125% of ASC power consumption and
shall be of the fused or current limiting type.

Direct Digital Controller Software

1. The software programs specified in this section shall be commercially available, concurrent, multi-tasking
operating system and support the use of software application that operates under DOS or Microsoft Windows.

2. All points shall beidentified by up to 30-character point name and 16-character point descriptor. The same
names shall be used at the ECC.

3. All control functions shall execute within the stand-alone control units via DDC agorithms. The VA shdl be
able to customize control strategies and sequences of operations defining the appropriate control 1oop
algorithms and choosing the optimum loop parameters.

4. All controllers shall be capable of being programmed to utilize stored default values for assured fail-safe
operation of critical processes. Default values shall be invoked upon sensor failure or, if the primary valueis
normally provided by the central or another CU, or by loss of bus communication. Individual application
software packages shall be structured to assume afail-safe condition upon loss of input sensors. Loss of an
input sensor shall result in output of a sensor-failed message at the ECC. Each ACU and RCU shall have
capability for local readouts of all functions. The UCUs shall be read remotely.

5. All DDC control loops shall be ableto utilize any of the following control modes:

a. Two position (on-off, dow-fast) control.

b. Proportional control.

c. Proportional plusintegra (Pl) control.

d. Proportional plusintegral plus derivative (PID) control. All PID programs shall automatically invoke
integral wind up prevention routines whenever the controlled unit is off, under manual control of an
automation system or time initiated program.

e. Automatic tuning of control loops.

6. System Security: Operator access shall be secured using individual password and operator’s name. Passwords
shall restrict the operator to the level of object, applications, and system functions assigned to him. A minimum
of six (6) levels of security for operator access shall be provided.
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SPECIAL CONTROLLERS:

Laboratory rooms and the fume hoods in those rooms shall be controlled to alow for avariable flow of conditioned
air into the room, general exhaust from the room, and exhaust through the fume hood while maintaining a safe face
velacity at the hood sash opening and proper space pressurization.

Fume Hood Exhaust Air Controller: The air flow through the open face of the hood, regardless of sash position,
shall be controlled at aface velocity between 30 to 36 meter per minute (100 fpm and 120 fpm). A velocity sensor
controller located in a sampling tube in the side wall of the hood shall control a damper in the hood discharge to
maintain the face velocity.

Room Differential Pressure Controller: The differential pressurein laboratory rooms, operating rooms and isolation
rooms shal be maintained by controlling the quantity of air exhausted from or supplied to the room. A sensor-
controller shall measure and control the velocity of air flowing into or out of theroom  through a sampling tube
installed in the wall separating the room from the adjacent space, and display the value on its monitor. The sensor-
controller shal meet the following as a minimum:

1. Operating range: -0.25 to +0.25 inches of water column

2. Resolution: 5 percent of reading

3. Accuracy: +/- 10 percent of reading +/- 0.005 inches of water column

4. Anaog output: 0-10 VDC or 4-20 ma

5. Operating temperature range: 32°F-120°F

SENSORS (AIR, WATER AND STEAM):
Sensors' measurements shall be read back to the DDC system, and shall be visible by the ECC.

Temperature Sensors shall be electronic, vibration and corrosion resistant for immersion mounting. Provide all
remote sensors as required for the systems.
1. Temperature Sensors: thermistor type for terminal units and Resistance Temperature Device (RTD) with an
integral transmitter type for al other sensors.
a. Immersion sensors shall be provided with a separable well made of stainless steel, bronze or monel
material. Pressure rating of well isto be consistent with the system pressure in which it isto be installed.
b. Wire Twisted, shielded-pair cable.
c. Output Signal: 4-20 ma.

Water flow sensors:
1. Type Insertion vortex type with retractable probe assembly and 2 inch full port gate valve.
a. Pipesize 3to 24 inches.
b. Retractor: ASME threaded, non-rising stem type with hand wheel.
c. Mounting connection: 2 inch 150 PS| flange.
d. Sensor assembly: Design for expected water flow and pipe size.
e. Sead: Teflon (PTFE).
2. Contraller:
a. Integra to unit.
b. Localy display flow rate and total.
c. Output flow signal to BMCS: Digital pulse type.
3. Performance:
a Turndown: 20:1
b. Responsetime: Adjustable from 1 to 100 seconds.
c. Power: 24 volt DC
4. Instal flow meters according to manufacturer’ s recommendations. Where recommended by manufacturer
because of mounting conditions, provide flow rectifier.

Current Switches: Current operated switches shall be self powered, solid state with adjustable trip current as well as

status, power, and relay command status LED indication. The switches shall be selected to match the current of the
application and output requirements of the DDC systems.
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2.10

211

CONTROL CABLES:

General:

1. Ground cable shields, drain conductors, and equipment to eliminate shock hazard and to minimize ground
loops, common-mode returns, noise pickup, crosstalk, and other impairments. Comply with Sections 27 05 26
and 26 05 26.

2. Cable conductors to provide protection against induction in circuits. Crosstalk attenuation within the System
shall bein 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 service unit (CSU), and electronic
private branch exchange (EPBX) equipment the System may service.

4. Theas-installed drawings shall identify each cable as |abeled, used cable, and bad cable pairs.

5. Label system’s cables on each end. Test and certify cablesin writing to the VA before conducting proof-of-
performance testing. Minimum cable test requirements are for impedance compliance, inductance, capacitance,
signal level compliance, opens, shorts, cross talk, noise, and distortion, and split pairson all cablesin the
frequency ranges used. Make available al cable installation and test records at demonstration to the VA. All
changes (used pair, failed pair, etc.) shall be posted in these records as the change occurs.

6. Power wiring shall not be run in conduit with communications trunk wiring or signal or control wiring
operating at 100 volts or less.

Analogue control cabling shall be not less than No. 18 AWG solid, with thermoplastic insulated conductors
as specified in Section 26 05 21.

Copper digital communication cable between the ECC and the B-BC and B-AAC controllers shal be 100BASE-TX

Ethernet, Category 5e or 6, not less than minimum 24 American Wire Gauge (AWG) solid, Shielded Twisted Pair

(STP) or Unshielded Twisted Pair (UTP), with thermoplastic insulated conductors, enclosed in athermoplastic outer

jacket, as specified in Section 27 15 00.

1. Other types of media commonly used within IEEE Std 802.3 LANs (e.g., 10Base-T and 10Base-2) shall be used
only in cases to interconnect with existing media.

Optical digita communication fiber, if used, shal be Multimode or Singlemode fiber, 62.5/125 micron for
multimode or 10/125 micron for singlemode micron with SC or ST connectors as specified in TIA-568-C.1.
Terminations, patch panels, and other hardware shall be compatible with the specified fiber and shall be as specified
in Section 27 15 00. Fiber-optic cable shall be suitable for use with the 100Base-FX or the 100Base-SX standard
(as applicable) as defined in IEEE Std 802.3.

FINAL CONTROL ELEMENTSAND OPERATORS:

Fail Safe Operation: Control valves and dampers shall provide "fail safe" operation in either the normally open or
normally closed position as required for freeze, moisture, and smoke or fire protection.

Spring Ranges: Range as required for system sequencing and to provide tight shut-off.

Control Valves:
1. Vavesshal berated for aminimum of 150 percent of system operating pressure at the valve location but not
less than 900 kPa (125 psig).
2. Vaves 50 mm (2 inches) and smaller shall be bronze body with threaded or flare connections.
3. Vaves60 mm (2 1/2 inches) and larger shall be bronze or iron body with flanged connections.
4. Brass or bronze seats except for valves controlling media above 100 degrees C (210 degrees F), which shall
have stainless steel seats.
5. Fow characteristics:
a. Threeway modulating valves shall be globe pattern. Position versus flow relation shall be linear relation
for steam or equal percentage for water flow control.
b. Two-way modulating valves shall be globe pattern. Position versus flow relation shal be linear for steam
and egual percentage for water flow control.
c. Two-way 2-position valves shall be ball, gate or butterfly type.
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E.

6.

7.

Maximum pressure drop:

a.  Two position steam control: 20 percent of inlet gauge pressure.

b. Modulating Steam Control: 80 percent of inlet gauge pressure (acoustic velocity limitation).

c. Modulating water flow control, greater of 3 meters (10 feet) of water or the pressure drop through the
apparatus.

Two position water valves shall be line size.

Vave Operators and Relays:

1

2.

Electric operator shal provide full modulating control of valves. Meta parts shall be aluminum, mill finish

galvanized steel, or zinc plated steel or stainless steel. Provide actuator heads which allow for electrical conduit

attachment. The motors shall have sufficient closure torque to allow for complete closure of valve or damper

under pressure. Provide multiple motors as required to achieve sufficient close-off torque.

a.  Minimum valve close-off pressure shall be equal to the system pump’s dead-head pressure, minimum 50
psig for valves smaller than 4 inches.

See drawings for required control operation.

PART 3 - EXECUTION

31

A.

INSTALLATION:

Genera:

1. Examine project plans for control devices and equipment locations; and report any discrepancies, conflicts, or
omissions to COR for resolution before proceeding for installation.

2. Ingtall equipment, piping, wiring /conduit parallel to or at right anglesto building lines.

3. Install al equipment and controlsin readily accessible locations. Do not run conduit conceal ed under insulation
or inside ducts.

4. Mount control devices and conduit located on ducts and apparatus with externa insulation on standoff support
to avoid interference with insulation.

5. Provide sufficient dack and flexible connections to alow for vibration of piping and equipment.

6. Run wire connecting devices on or in control cabinets parallel with the sides of the cabinet neatly racked to
permit tracing.

7. Ingtall equipment level and plum.

Electrical Wiring Installation:

1. All wiring cabling shall be installed in conduits, except plenum rated CAT5e or CAT6 Ethernet cables. Plenum
rated Ethernet cables may use existing cable trays and hooks, but must not use piping, ductwork, ceiling grid, or
any other device for support. Install conduits and wiring in accordance with Specification Section 26 05 33,
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. Conduits carrying control wiring and cabling
shall be dedicated to the control wiring and cabling: these conduits shall not carry power wiring. Provide
plastic end sleeves at al conduit terminationsto protect wiring from burrs.

2. Install anaog signa and communication cablesin conduit and in accordance with Specification Section 26 05
21. Ingtal digital communication cablesin conduit and in accordance with Specification Section 27 15 00,
Communications Horizontal Cabling.

3. Ingtall conduit and wiring between operator workstation(s), digital controllers, electrical panels, indicating
devices, instrumentation, miscellaneous aarm points, thermostats, and relays as shown on the drawings or as
required under this section.

4. Instdl al eectrical work required for afully functional system and not shown on eectrica plans or required by
electrical specifications. Where low voltage (less than 50 volt) power isrequired, provide suitable Class B
transformers.

5. Install al system componentsin accordance with local Building Code and National Electric Code.

a.  Splices: Splicesin shielded and coaxial cables shall consist of terminations and the use of shielded cable
couplers. Terminations shall be in accessible locations. Cables shall be harnessed with cable ties.

b. Equipment: Fit all equipment contained in cabinets or panels with service loops, each |oop being at |east
300 mm (12 inches) long. Equipment for fiber optics system shall be rack mounted, as applicable, in
ventilated, self-supporting, code gauge stedl enclosure. Cables shall be supported for minimum sag.
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c. CableRuns. Keep cableruns as short as possible. Allow extralength for connecting to the terminal board.
Do not bend flexible coaxial cablesin aradius less than ten times the cable outside diameter.
d. Usevinyl tape, eeves, or grommets to protect cables from vibration at points where they pass around
sharp corners, through walls, panel cabinets, etc.
6. Conceal cables, except in mechanical rooms and areas where other conduits and piping are exposed.
7. Permanently label or code each point of al field termina stripsto show the instrument or item served. Color-
coded cable with cable diagrams may be used to accomplish cable identification.
8. Grounding: ground electrica systems per manufacturer’s written requirements for proper and safe operation.

C. Install Sensors and Controls:
1. Temperature Sensors.

a. Ingall al sensors and instrumentation according to manufacturer’ s written instructions. Temperature sensor
locations shall be readily accessible, permitting quick replacement and servicing of them without special
skills and toals.

b. Calibrate sensorsto accuracy specified, if not factory calibrated.

Use of sensors shall be limited to its duty, e.g., duct sensor shall not be used in lieu of room sensor.
Install room sensors permanently supported on wall frame. They shall be mounted at 1.5 meter (5.0 feet)
above the finished floor.

e.  Mount sensorsrigidly and adequately for the environment within which the sensor operates. Separate
extended-bulb sensors form contact with metal casings and coils using insulated standoffs.

f.  Sensors used in mixing plenum, and hot and cold decks shall be of the averaging of type. Averaging
sensors shall be installed in a serpentine manner horizontally across duct. Each bend shall be supported
with acapillary clip.

g. All pipe mounted temperature sensors shall be installed in wells.

h. All wires attached to sensors shall be air sealed in their conduits or in the wall to stop air transmitted from
other areas affecting sensor reading.

i. Permanently mark terminal blocks for identification. Protect all circuits to avoid interruption of service due
to short-circuiting or other conditions. Line-protect all wiring that comes from external sourcesto the site
from lightning and static electricity.

2. Pressure Sensors:

a. Ingall duct static pressure sensor tips facing directly downstream of airflow.

b. Instal high-pressure side of the differential switch between the pump discharge and the check valve.

c. Ingtall snubbers and isolation valves on steam pressure sensing devices.

3. Actuators:

a.  Mount valve actuators according to manufacturer’s written instructions.

b. Check operation of damper/actuator combination to confirm that actuator modul ates damper smoothly
throughout stroke to both open and closed position.

c. Check operation of valve/actuator combination to confirm that actuator modulates valve smoothly in both
open and closed position.

4. Flow Switches:

a. Install flow switch according to manufacturer’ s written instructions.

b. Mount flow switch aminimum of 5 pipe diameters up stream and 5 pi pe diameters downstream or 600 mm
(2 feet) whichever is greater, from fittings and other obstructions.

c. Assure correct flow direction and alignment.

d. Mount in horizontal piping-flow switch on top of the pipe.

Q0

D. Installation of network:
1. Ethernet:

a.  Thenetwork shall employ Ethernet LAN architecture, as defined by |EEE 802.3. The Network Interface
shall be fully Internet Protocol (1P) compliant allowing connection to currently installed | EEE 802.3,
Compliant Ethernet Networks.

b. Thenetwork shall directly support connectivity to avariety of cabling types. Asaminimum provide the
following connectivity: 100 Base TX (Category 5e cabling) for the communications between the ECC and
the B-BC and the B-AAC controllers.
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2.

Third party interfaces. Contractor shall integrate rea -time data from building systems by other trades and
databases originating from other manufacturers as specified and required to make the system work as one
system.

Installation of digital controllers and programming:

1

Provide a separate digita control panel for each major piece of equipment, such as air handling unit, chiller,
pumping unit etc. Points used for control loop reset such as outdoor air, outdoor humidity, or space temperature
could be located on any of the remote control units.

Provide sufficient internal memory for the specified control sequences and trend logging. There shall bea
minimum of 25 percent of available memory free for future use.

System point names shall be modular in design, permitting easy operator interface without the use of awritten
point index.

Provide software programming for the applications intended for the systems specified, and adhere to the
strategy a gorithms provided.

Provide graphics for each piece of equipment and floor plan in the building. Thisincludes each chiller, cooling
tower, air handling unit, fan, terminal unit, boiler, pumping unit etc. These graphics shall show all points
dynamically as specified in the point list.

SYSTEM VALIDATION AND DEM ONSTRATION:

As part of fina system acceptance, a system demonstration is required (see below). Prior to start of this
demonstration, the contractor isto perform a complete validation of al aspects of the controls and instrumentation
system.

Validation

1

Prepare and submit for approval avalidation test plan including test procedures for the performance verification
tests. Test Plan shall address al specified functions of the ECC and all specified sequences of operation.
Explain in detail actions and expected results used to demonstrate compliance with the requirements of this
specification. Explain the method for simulating the necessary conditions of operation used to demonstrate
performance of the system. Test plan shall include atest check list to be used by the Installer’s agent to check
and initial that each test has been successfully completed. Deliver test plan documentation for the performance
verification tests to the owner’ s representative 30 days prior to start of performance verification tests. Provide
draft copy of operation and maintenance manua with performance verification test.

After approval of the validation test plan, installer shall carry out all tests and procedurestherein. Installer shall
completely check out, calibrate, and test al connected hardware and software to insure that system performsin
accordance with approved specifications and sequences of operation submitted. Installer shall complete and
submit Test Check List.

Demonstration

1

System operation and calibration to be demonstrated by the installer in the presence of the Architect or VA's

representative on random samples of equipment as dictated by the Architect or VA’ srepresentative. Should

random sampling indicate improper commissioning, the owner reserves the right to subsequently witness

complete calibration of the system at no addition cost to the VA.

Make accessible, personnel to provide necessary adjustments and corrections to systems as directed by

balancing agency.

The following witnessed demonstrations of field control equipment shall be included:

a. Test application software for its ability to communicate with digital controllers, operator workstation, and
uploading and downloading of control programs.

b. Demonstrate the software ability to edit the control program off-line.

c. Demonstrate reporting of alarm conditions for each alarm and ensure that these alarms are received at the
assigned location, including operator workstations.

d. Demonstrate ahility of software program to function for the intended applications-trend reports, change in
status etc.

e. Demonstrate hardware interl ocks and saf eties functions, and that the control systems perform the correct
sequence of operation after power 1oss and resumption of power |oss.
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Prepare and deliver to the VA graphed trends of al control loops to demonstrate that each control loop is
stable and the set points are maintained.

Demonstrate that each control |oop responds to set point adjustment and stabilizes within one (1) minute.
Control loop trend data shall be instantaneous and the time between data points shall not be greater than
one (1) minute.

4. Witnessed demonstration of ECC functions shall consist of:

a

b.

o

e N e

Running each specified report.

Display and demonstrate each data entry to show site specific customizing capability. Demonstrate
parameter changes.

Step through penetration tree, display al graphics, demonstrate dynamic update, and direct accessto
graphics.

Execute digital and analog commands in graphic mode.

Demonstrate DDC loop precision and stability viatrend logs of inputs and outputs (6 loops minimum).
Demonstrate EM S performance via trend logs and command trace.

Demonstrate scan, update, and alarm responsiveness.

Demonstrate spreadsheet/curve plot software, and its integration with database.

Demonstrate on-line user guide, and help function and mail facility.

Demonstrate digital system configuration graphics with interactive upline and downline load, and
demonstrate specified diagnostics.

Demonstrate multitasking by showing dynamic curve plot, and graphic construction operating
simultaneously via split screen.

Demonstrate class programming with point options of beep duration, beep rate, alarm archiving, and color
banding.

END OF SECTION 2309 23
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SECTI ON 23 21 13
HYDRONI C PI PI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Water piping to connect HVAC equi pnent, including the foll ow ng:
1. Chilled water and heating hot water piping.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUI REMENTS.
B. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES.
H. Section 23 05 11, COWMMON WORK RESULTS FOR HVAC and STEAM GENERATI ON:
General nechanical requirenents and itenms, which are conmon to nore
t han one section of Division 23.
J. Section 23 07 11, HVAC, PLUMBI NG and BO LER PLANT I NSULATI ON: Pi pi ng
i nsul ati on.
N. Section 23 36 00, AIR TERM NAL UNITS: VAV.
O Section 23 09 23, DIRECT-D G TAL CONTROL SYSTEM FOR HVAC. Tenperature
and pressure sensors and val ve operators.
1.3 QUALI TY ASSURANCE
A. Section 23 05 11, COMWON WORK RESULTS FOR HVAC and STEAM GENERATI ON,

whi ch includes wel ding qualifications.

1.4 SUBM TTALS
A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer's Literature and Data:
1. Pipe and equi pnent supports.
2. Pipe and tubing, with specification, class or type, and schedul e.
3. Pipe fittings, including m scellaneous adapters and speci al
fittings.
Fl anges, gaskets and bol ting.
Grooved joint couplings and fittings.
Val ves of all types.
Strainers.

Fl exi bl e connectors for water service.

© ® No 0 A~

Pi pe al i gnment gui des.
10. Expansion joints.

11. Expansi on conpensators.
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12. Al specified hydronic system conponents.
13. Water flow neasuring devices.
14. Gages.
15. Thermoneters and test wells.
16. Electric heat tracing systens.

C. Coordination Drawi ngs: Refer to Article, SUBM TTALS of Section 23 05
11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATI ON

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only. American National Standards Institute, |nc.

B. Anerican Society of Mechanical Engineers/Anerican National Standards
Institute, Inc. (ASME/ ANSI):

B1. 20. 1-83(R2006) . ...... Pi pe Threads, Ceneral Purpose (Inch)
B16.18-01............... Cast Copper All oy Sol der joint Pressure
fittings
C. Anerican National Standards Institute, Inc./Fluid Controls Institute
(ANSI/FQ ) :
70-2-2006............... Control Valve Seat Leakage
D. Anmerican Soci ety of Mechanical Engi neers (ASME)
B16.18-01............... Cast Copper All oy Sol der Joint Pressure
Fittings
B16.22-01............... W ought Copper and Bronze Sol der Joint Pressure
Fittings.
B16.24-06............... Cast Copper All oy Pipe Flanges and Fl anged
Fittings
E. Anerican Society for Testing and Materials (ASTM:
AB653/ A 653M 08 ......... St eel Sheet, Zinc-Coated (Gal vani zed) or Zinc-
Iron Al oy Coated (Gal vanneal ed) By the Hot-Dip
Process
B32-08 ................. St andard Specification for Sol der Metal
B62-02 ................. Standard Specification for Conposition Bronze or
Qunce Metal Castings
B88-03 ................. Standard Specification for Seam ess Copper Water
Tube
B209-07 ................ Al 'um num and Al um num Al l oy Sheet and Pl ate
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C177-04 ............... Standard Test Method for Steady State Heat Fl ux
Measur ement s and Thernmal Transm ssion Properties
by Means of the Guarded Hot Pl ate Apparatus

H. Copper Devel opnment Associ ation, Inc. (CDA):

CDA A4015-06............ Copper Tube Handbook
| . Expansion Joint Manufacturer’s Association, Inc. (EIMA):
EMIA-2003............... Expansi on Joi nt Manufacturer’s Associ ation

Standards, Ninth Edition
J. Manufacturers Standardization Society (MSS) of the Valve and Fitting

I ndustry, Inc.:

SP-80-08................ Bronze Gate, G obe, Angle and Check Val ves

SP-110-96............... Bal | Val ves Threaded, Socket-Welding, Sol der

Joi nt, Gooved and Fl ared Ends
1.6 SPARE PARTS
A. For mechani cal pressed sealed fittings provide tools required for each
pi pe size used at the facility.
PART 2 - PRODUCTS
2.1 PI PE AND EQUI PMENT SUPPORTS, PIPE SLEEVES, AND WALL AND CEI LI NG PLATES
A. Provide in accordance with Section 23 05 11, COVMON WORK RESULTS FOR
HVAC and STEAM GENERATI ON.
2.2 Pl PE AND TUBI NG
1. Chilled Water and Heating Hot Water:

A. Copper water tube: ASTM B88, Type K or L, hard drawn. Soft drawn
tubi ng shall be used for runouts fromcontrol valve to the radiant
ceiling panels.

B. Pipe supports, including insulation shields, for above ground pi ping:

Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATI ON.

2.3 NOT USED
2.4 FITTI NGS FOR COPPER TUBI NG
A. Joints:

1. Solder Joints: Joints shall be made up in accordance with
recommended practices of the naterials applied. Apply 95/5 tin and
antinony on all copper piping.

2. Mechanically forned tee connection in water and drain piping: Form
nmechani cal ly extracted collars in a continuous operation by drilling
pil ot hole and drawi ng out tube surface to formcollar, having a
hei ght of not less than three tinmes the thickness of tube wall.

Adj ustabl e collaring device shall insure proper tolerance and
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conplete uniformty of the joint. Notch and di nple joining branch
tube in a single process to provide free fl ow where the branch tube
penetrates the fitting.

Bronze Fl anges and Fl anged Fittings: ASME B16. 24.

Fittings: ANSI/ASME B16. 18 cast copper or ANSI/ASME B16. 22 sol der

wr ought copper.

2.5 NOT USED
2.6 DI ELECTRI C FI TTI NGS5

A
B
C.

Provi de where copper tubing and ferrous netal pipe are joined.

50 nm (2 inches) and Snaller: Threaded dielectric union, ASME B16. 39
65 mm (2 1/2 inches) and Larger: Flange union with dielectric gasket
and bolt sleeves, ASME B16. 42.

Tenperature Rating, 99 degrees C (210 degrees F).

Contractor’s option: On pipe sizes 2" and snaller, screwed end brass
ball valves // or dielectric nipples// may be used in lieu of

di el ectric unions.

2.7 SCREVED JA NTS

A. Pipe Thread: ANSI B1. 20.
B. Lubricant or Sealant: O and graphite or other conpound approved for
the intended service.
2.8 VALVES
A. Asbestos packing is not acceptable.
B. All valves of the sane type shall be products of a single nmanufacturer.
C. Provide chain operators for valves 150 mm (6 inches) and | arger when
the centerline is |located 2400 mm (8 feet) or nore above the floor or
operating platform
D. Shut-Of Val ves
1. Ball Valves (Pipe sizes 2" and snaller): MSS-SP 110, screwed or
sol der connections, brass or bronze body wi th chrone-pl ated bal
with full port and Teflon seat at 2760 kPa (400 psig) working
pressure rating. Provide stemextension to allow operation without
interfering with pipe insulation
not used
F. Check Val ves

1. Swing Check Val ves:
a. 50 mm (2 inches) and snaller: MS-SP 80, bronze, 1034 kPa (150
I'b.), 45 degree swi ng disc
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b. 65 nm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged,
iron body, bronze trim MSS-SP-71 for check val ves.

2. Non-Slamor Silent Check Valve: Spring | oaded doubl e disc sw ng
check or internally guided flat disc Iift type check for bubble
tight shut-off. Provide where check val ves are shown in chilled
wat er and hot water piping. Check valves incorporating a bal anci ng
feature may be used.

a. Body: MSS-SP 125 cast iron, ASTM Al26, Class B, or steel, ASTM
A216, Class WCB, or ductile iron, ASTM 536, flanged, grooved, or
waf er type
b. Seat, disc and spring: 18-8 stainless steel, or bronze, ASTM B62.
Seats may be el astoner materi al
G Water Flow Bal ancing Val ves: For flow regul ation and shut-off. Val ves
shall be line size rather than reduced to control valve size

1. Ball or dobe style valve

2. A dual purpose flow bal anci ng val ve and adj ustable flow neter, with
bronze or cast iron body, calibrated position pointer, valved
pressure taps or quick disconnects with integral check val ves and
prefornmed pol yur et hane insul ati ng encl osure.

3. Provide a readout kit including flow neter, readout probes, hoses,
flow charts or cal culator, and carrying case

2.9 FI RESTOPPI NG MATERI AL
Refer to Section 23 05 11, COVMON WORK RESULTS FOR HVAC and STEAM
GENERATI ON.
PART 3 - EXECUTI ON
3.1 GENERAL
A. The drawi ngs show t he general arrangenment of pipe and equi pnent but do
not show all required fittings and offsets that nmay be necessary to
connect pipes to equipnent, fan-coils, coils, radiators, etc., and to
coordinate with other trades. Provide all necessary fittings, offsets
and pi pe runs based on field neasurenents and at no additional cost to

t he governnent. Coordinate with other trades for space avail abl e and

relative | ocation of HVAC equi pmrent and accessories to be connected on

ceiling grid. Pipe location on the drawi ngs shall be altered by
contractor where necessary to avoid interferences and cl earance

difficulties.
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Store materials to avoid excessive exposure to weather or foreign

mat erials. Keep inside of piping relatively clean during installation

and protect open ends when work is not in progress.

Support piping securely. Refer to PART 3, Section 23 05 11, COVMON WORK

RESULTS FOR HVAC and STEAM GENERATION. Install heat exchangers at

hei ght sufficient to provide gravity flow of condensate to the flash

tank and condensate punp.

Install piping generally parallel to walls and columm center |ines,

unl ess shown ot herwi se on the draw ngs. Space piping, including

i nsulation, to provide 25 mm (one inch) m ni mum cl earance between

adj acent piping or other surface. Unless shown otherw se, slope drain

pi ping down in the direction of flow not Iess than 25 mm (one inch) in

12 m (40 feet). Provide eccentric reducers to keep bottom of sl oped

pi ping flat.

Locate and orient valves to pernit proper operation and access for

mai nt enance of packing, seat and disc. Generally locate valve stens in

over head piping in horizontal position. Provide a union adjacent to one

end of all threaded end val ves. Control valves usually require reducers

to connect to pipe sizes shown on the drawing. Install butterfly valves

with the val ve open as reconmended by the manufacturer to prevent

bi nding of the disc in the seat.

O fset equi pnment connections to allow valving off for maintenance and

repair with mininml renoval of piping. Provide flexibility in equi prment

connections and branch line take-offs with 3-el bow swing joints where

noted on the draw ngs.

Tee water piping runouts or branches into the side of mains or other

branches. Avoid bull-head tees, which are two return lines entering

opposite ends of a tee and exiting out the common side.

Provi de manual or autormatic air vent at all piping system high points

and drain valves at all low points. |Install piping to floor drains

fromall automatic air vents.

Connect piping to equi pmrent as shown on the draw ngs. |nstal

conmponents furni shed by others such as:

1. Water treatnent pot feeders and condenser water treatnent systens.

2. Flow elenents (orifice unions), control valve bodies, flow switches,
pressure taps with valve, and wells for sensors

Thermoneter Wells: In pipes 65 mm (2-1/2 inches) and snall er increase

the pipe size to provide free area equal to the upstream pi pe area
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Firestopping: Fill openings around uninsul ated pi pi hg penetrating
floors or fire walls, with firestop material. For firestopping

i nsul ated piping refer to Section 23 07 11, HVAC, PLUMBING and BO LER
PLANT | NSULATI ON.

Where copper piping is connected to steel piping, provide dielectric

connecti ons.

3.2 LEAK TESTI NG ABOVEGROUND PI PI NG

A

B

I nspect all joints and connections for |eaks and workmanshi p and nmeke
corrections as necessary, to the satisfaction of the Contracting

O ficer Representative. Tests may be either of those below, or a

conbi nati on, as approved by the Resident Engi neer.

An operating test at design pressure, and for hot systens, design

maxi mum t enrper at ur e.

A hydrostatic test at 1.5 tines design pressure. For water systens the
desi gn maxi mum pressure woul d usually be the static head, or expansion
tank maxi num pressure, plus punp head. Factory tested equi pnent
(convertors, exchangers, coils, etc.) need not be field tested. Isolate
equi pment where necessary to avoi d excessive pressure on nechani ca

seal s and safety devi ces.

3. 3 OPERATI NG AND PERFORMANCE TEST AND | NSTRUCTI ON
A. Refer to PART 3, Section 23 05 11, COVWON WORK RESULTS FOR HVAC and

STEAM GENERATI ON.
- - -END- - -
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SECTI ON 23 36 00
AR TERM NAL UNI TS
PART 1 - GENERAL
1.1 DESCRI PTI ON
Variable Air Volume air termnal units with, and wi thout reheat.
1.2 RELATED WORK
A. del eted.
B. Section 23 05 11, COWVMMON WORK RESULTS FOR HVAC AND STEAM GENERATI ON:
General nechanical requirenents and itenms, which are conmon to nore
t han one section of Division 23.
C. Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND
EQUI PMENT: Noi se requi renents.
D. Section 23 31 00, HVAC DUCTS AND CASI NGS: Ducts and flexible
connectors.
E. Section 23 09 23, DI RECT-D G TAL CONTROL SYSTEM FOR HVAC. Val ve
operators.
F. Section 23 05 93, TESTING ADJUSTI NG AND BALANCI NG FOR HVAC. Fl ow
rates adj usting and bal anci ng.
G Section 23 82 16, AIR COLS: Heating and Cooling Coils pressure
ratings.
1.3 QUALI TY ASSURANCE
Ref er to Paragraph, QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK
RESULTS FOR HVAC AND STEAM GENERATI ON
1.4 SUBM TTALS
A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer's Literature and Data:
1. Air Terminal Units, Variable Air Volume: Submit test data
C. Sanples: NA
D. Certificates:
1. Conpliance with paragraph, QUALITY ASSURANCE
2. Conpliance with specified standards.
E. Operation and Mai ntenance Manual s: Subnit in accordance wi th paragraph,
I NSTRUCTI ONS, in Section 01 00 00, GENERAL REQUI REMENTS.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the

basi ¢ designation only.
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B. Air Conditioning and Refrigeration Institute (AHRI)/(ARI):

880-08.................. Air Term nals Addendumto ARl 888-98
i ncorporated into standard posted 15'" Decenber
2002
C. National Fire Protection Association (NFPA):
90A-09......... .. Standard for the Installation of Air

Conditioning and Ventilating Systens
D. Underwiters Laboratories, Inc. (UL):
181-08.................. Standard for Factory-Made Air Ducts and Air
Connectors
E. Anerican Society for Testing and Materials (ASTM:
C665-06................ Standard Specification for M neral -Fi ber
Bl anket Thernmal Insulation for Light Frane
Construction and Manuf act ured Housi ng
1.6 GUARANTY
In accordance with the GENERAL CONDI Tl ONS
PART 2 - PRODUCTS

2.1 GENERAL
A. Coils:

1. deleted

2. deleted

3. Water Heating Coils:
a. ARl certified, continuous plate or spiral fin type, |eak
tested at 2070 kPa (300 PSI).
b. Capacity: As indicated, based on schedul ed entering water

t enper at ur e.

c. Headers: Copper or Brass.

d. Fins: Alum num nmaxinmm 315 fins per neter (8 fins per inch).
e. Tubes: Copper, arrange for counter-flow of heating water.

f. Water Flow Rate: M nimum 0.032 Liters/second (0.5 GPM.

g. Provide vent and drain connection at high and | ow point,

respectively of each coil
h. Coils shall be guaranteed to drain
4. Not used
B. Labeling: Control box shall be clearly marked with an identification

| abel that lists such information as nom nal CFM maxi nrum and ni ni mum
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factory-set airflowlimts, coil type and coil connection orientation,
where applicable.

C. Factory calibrate air terminal units to air flow rate indicated. All
settings including maximumand mninmumair flow shall be field
adj ust abl e.

D. Danpers with internal air volume control: See section 23 31 00 HVAC
DUCTS and CASI NGS.

E. Terminal Sound Attenuators: See Section 23 31 00 (HVAC DUCTS AND
CASI NGS) .

2.2 AIR TERM NAL UNI TS ( BOXES)

A. GCeneral: Factory built, pressure independent units, factory set-field
adjustable air flowrate, suitable for single duct applications. Use
of dual -duct air ternminal units is not permtted. Clearly show on each
unit the unit nunber and factory set air volunes corresponding to the
contract draw ngs. Section 23 05 93, TESTING ADJUSTI NG AND BALANCI NG
FOR HVAC wor k assunes factory set air volunmes. Coordinate flow
controll er sequence and danper operation details with the draw ngs and
Section 23 09 23, DIRECT-D G TAL CONTROL SYSTEM FOR HVAC. All air
term nal units shall be brand new products of the sane manufacturer.

B. Capacity and Performance: The Maxi num Capacity of a single terninal
unit shall not exceed 566 Liters/second (1,200 CFM with the exception
of operating roons and Cystoscopy roons, which shall be served by a
single air termnal unit at a maxi mum of 1,250 Liters/second (3,000
CFM .

C. Sound Power Levels:

Shal |l not exceed NC 35.

D. Casing: Unit casing shall be constructed of gal vani zed steel no lighter
than 0.85 mm (22 Gauge). Provide hanger brackets for attachnment of
supports.

1. Lining material: Suitable to provide required acoustic perfornance,
thermal insulation and prevent sweating. Meet the requirenents of
NFPA 90A and conmply with UL 181 for erosion as well as ASTMC 665
antimcrobial requirenments. Insulation shall consist of 13 mm (1/2
IN) thick non-porous foil faced rigid fiberglass insulation of 4-

I b/cu.ft, secured by full |ength galvanized steel z-strips which
encl ose and seal all edges. Tape and adhesives shall not be used.
Mat erials shall be non-friable and with surfaces, including all
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edges, fully encapsul ated and faced with perforated netal or coated
so that the air streamw || not detach materi al

2. Access panels (or doors): Provide panels |arge enough for
i nspection, adjustnent and mai ntenance wi t hout di sconnecting ducts,
and for cleaning heating coils attached to unit, even if there are
no noving parts. Panels shall be insulated to sane standards as the
rest of the casing and shall be secured and gasketed airtight. It
shall require no tool other than a screwdriver to renove.

3. Total |eakage fromcasing: Not to exceed 2 percent of the nom na
capacity of the unit when subjected to a static pressure of 750 Pa
(3 inch W5, with all outlets sealed shut and inlets fully open

4. Cctopus connector: Factory installed, lined air distribution
terminal. Provide where flexible duct connections are shown on the
drawi ngs connected directly to termnals. Provide butterfly-
bal anci ng danper, with | ocking means in connectors with nore than
one outlet. Cctopus connectors and fl exi bl e connectors are not
permitted in the Surgical Suite.

Construct danpers and other internal devices of corrosion resisting

mat eri als which do not require lubrication or other periodic

mai nt enance

1. Danper Leakage: Not greater than 2 percent of naxinum rated
capacity, when closed against inlet static pressure of 1 kPa (4 inch
WG .

Provide nulti-point velocity pressure sensors with external pressure

t aps.

1. Provide direct reading air flowrate table pasted to box.

Provi de static pressure tubes.

Externally powered DDC variable air volume controller and danper

actuator to be furnished under Section 23 09 23, DI RECT-DI G TAL CONTROL

SYSTEM FOR HVAC for factory nounting on air termnal units. The DDC

controller shall be electrically actuated

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Wrk shall be installed as shown and according to the nmanufacturer’s
di agrans and reconmendati ons.
Handl e and install units in accordance with nanufacturer's witten

i nstructions.
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C. Support units rigidly so they remain stationary at all tinmes.
Cross-bracing or other neans of stiffening shall be provided as
necessary. Method of support shall be such that distortion and
mal functi on of units cannot occur.

D. Locate air terminal units to provide a straight section of inlet duct
for proper functioning of volune controls.

3.2 OPERATI ONAL TEST
Refer to Section 23 05 11, COVMON WORK RESULTS FOR HVAC AND STEAM
GENERATI ON.
---END- - -
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THI S PAGE | NTENTI ONALLY LEFT BLANK
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SECTI ON 23 82 16
AIR CO LS

PART 1 - GENERAL
1.1 DESCRI PTI ON

Heating and cooling coils for air handling unit and duct applications

1.2 RELATED WORK

OO0 m>

del et ed

Section 23 05 11, COWMON WORK RESULTS FOR HVAC.

Section 23 31 00, HVAC DUCTS AND CASI NGS

Section 23 36 00, AIR TERM NAL UNITS: Reheat coils for VAV/CV term nals.

1.3 QUALITY ASSURANCE

A

Ref er to paragraph, QUALITY ASSURANCE, Section 23 05 11, COMMON WORK
RESULTS FOR HVAC.

Unl ess specifically exenpted by these specifications, heating and
cooling coils shall be tested, rated, and certified in accordance with
AHRI Standard 410 and shall bear the AHRI certification |abel.

1.4 SUBM TTALS

A

E

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
and SAMPLES.

Manufacturer's Literature and Data for Heating and Cooling Coils: Submt
type, size, arrangenents and performance details. Present application
ratings in the formof tables, charts or curves.

Provide installation, operating and mai ntenance i nstructions.
Certification Conpliance: Evidence of listing in current ARl Directory
of Certified Applied Air Conditioning Products.

Coils may be subnmitted with Section 23 36 00, AIR TERM NAL UNI TS.

1.5 APPLI CABLE PUBLI CATI ONS

A

The publications |listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

Air Conditioning and Refrigeration Institute (AHRI):

Directory of Certified Applied Air Conditioning Products

AHRI 410-01............. Forced-Circulation Air-Cooling and Air-Heating
Coils

American Society for Testing and Materials (ASTM:

B75/ 75M02. . ............ St andard Specifications for Seam ess Copper Tube

Nati onal Fire Protection Association (NFPA):

70-11. .. ... Nat i onal Electric Code

Nati onal Electric Manufacturers Association (NEM):
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250-11. ... .. Encl osures for Electrical Equiprment (1,000 Volts
Maxi mun
PART 2 - PRODUCTS
2.1 HEATI NG AND COCLI NG CO LS
Conformto ASTM B75 and AHRI 410
del et ed
del et ed
Tubes: M ninum 16 mm (0. 625 inch) tube dianeter; Seam ess copper tubing.
Fins: 0.1397 mm (0. 0055 inch) aluminumor 0.1143 nm (0. 0045 inch) copper
nmechani cal |y bonded or sol dered or helically wound around tubing.

moow?»

F. Headers: Copper, welded steel or cast iron. Provide seanl ess copper
tubi ng or resistance wel ded steel tube for volatile refrigerant coils.

G "U' Bends, Were Used: Machine die-formed, silver brazed to tube ends.

H Coil Casing: 1.6 nm (|6 gage) gal vani zed steel with tube supports at
1200 mm (48 i nch) maxi mum spaci ng. Construct casing to elimnate air
bypass and noi sture carry-over. Provide duct connection flanges.

I. Pressures kPa (PSIQ:

Pressure Wat er Coi l St eam Coi | Refri gerant Coi
Test 2070 (300) 1725 (250) 2070 (300)
Wor ki ng 1380 (200) 520 (75) 1725 (250)

J. Protection: Unless protected by the coil casing, provide cardboard,
pl ywood, or plastic material at the factory to protect tube and finned
surfaces during shipping and construction activities.

K. Vents and Drain: Coils that are not vented or drainable by the piping
system shal |l have capped vent/drain connections extended through coi
casi ng.

2.2 DELETED
2.3 WATER CO LS, | NCLUDI NG GLYCOL- WATER

A. Use the sane coil material as listed in Paragraphs 2.1

B. Drainable Type (Self Draining, Self Venting); Mnufacturer standard:
| . deleted
2. Heating.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Follow coil manufacturer's instructions for handling, cleaning,
i nstall ati on and pi pi ng connecti ons.
B. Conb fins, if damaged. Elim nate air bypass or |eakage at coil sections.
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3.2 STARTUP AND TESTI NG
A. The Contracting Oficer Representative will observe startup and
contractor testing of selected equipnent. Coordinate the startup and
contractor testing schedules with the Contracting Oficer
Representative. Provide a m ni mum of 7 days prior notice.
---END- - -
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SECTI ON 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 — GENERAL

1.1 DESCRI PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical systens, materials, equipnent, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of motors, transforners, conductors and cabl e,
swi t chboards, switchgear, panel boards, notor control centers
generators, automatic transfer sw tches, and other itens and
arrangenents for the specified itens are shown on the draw ngs.

C. Electrical service entrance equi pnent and arrangenents for tenporary
and pernmanent connections to the electric utility conmpany’s system
shall conformto the electric utility conpany's requirenents.
Coordinate fuses, circuit breakers and relays with the electric utility
conpany’s system and obtain electric utility conpany approval for
sizes and settings of these devices.

D. Conductor anpacities specified or shown on the drawi ngs are based on
copper conductors, with the conduit and raceways sized per NEC.

Al um num conductors are prohibited

1.2 M Nl MUM REQUI REMENTS

A. The International Building Code (I1BC), National Electrical Code (NEC
Underwriters Laboratories, Inc. (UL), and National Fire Protection
Associ ation (NFPA) codes and standards are the m ni mum requirenents for
materials and installation

B. The drawi ngs and specifications shall govern in those instances where
requi rements are greater than those stated in the above codes and
st andar ds.

1.3 TEST STANDARDS
A. Al materials and equi pnent shall be listed, |abeled, or certified by a
Nat i onal | y Recogni zed Testing Laboratory (NRTL) to neet Underwiters
Laboratories, Inc. (UL), standards where test standards have been
establ i shed. Materials and equi prent which are not covered by UL
standards will be accepted, providing that materials and equi pment are

listed, |abeled, certified or otherwi se determ ned to neet the safety
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requi rements of a NRTL. Materials and equi pnent which no NRTL accepts,

certifies, lists, labels, or determnes to be safe, will be considered

if inspected or tested in accordance with national industria

standards, such as ANSI, NEMA, and NETA. Evidence of conpliance shal

include certified test reports and definitive shop draw ngs.

Definitions:

1. Listed: Materials and equi pment included in a list published by an
organi zation that is acceptable to the Authority Having Jurisdiction
and concerned with evaluation of products or services, that
mai nt ai ns periodic inspection of production or |listed materials and
equi pment or periodic evaluation of services, and whose listing
states that the materials and equi pnent either nmeets appropriate
desi gnated standards or has been tested and found suitable for a
speci fied purpose.

2. Labeled: Materials and equi pnent to which has been attached a | abel
synbol , or other identifying mark of an organization that is
acceptable to the Authority Having Jurisdiction and concerned with
product eval uation, that maintains periodic inspection of production
of | abeled nmaterials and equi prent, and by whose | abeling the
manuf acturer indicates conpliance with appropriate standards or
performance in a specified manner.

3. Certified: Materials and equi pment which:

a. Have been tested and found by a NRTL to nmeet nationally

recogni zed standards or to be safe for use in a specified nmanner.
b. Are periodically inspected by a NRTL.
c. Bear a label, tag, or other record of certification.

4. Nationally Recogni zed Testing Laboratory: Testing | aboratory which
i s recogni zed and approved by the Secretary of Labor in accordance

with OSHA regul ati ons.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A

Manufacturer’s Qualifications: The nanufacturer shall regularly and
currently produce, as one of the manufacturer's principal products, the
mat eri al s and equi prrent specified for this project, and shall have
manuf actured the materials and equi pnment for at |east three years.

Product Qualification:

26 05 11 - 2



C.

12-01-12

1. Manufacturer's materials and equi pnent shall have been in
satisfactory operation, on three installations of simlar size and
type as this project, for at |east three years.

2. The Governnent reserves the right to require the Contractor to
submit a list of installations where the nmaterials and equi pnent

have been in operation before approval.

Service Qualifications: There shall be a permanent service organization
mai ntai ned or trained by the nanufacturer which will render
satisfactory service to this installation within eight hours of receipt
of notification that service is needed. Subnmit name and address of

servi ce organi zati ons.

1.5 APPLI CABLE PUBLI CATI ONS

A

Applicable publications listed in all Sections of Division 26 are the
| at est issue, unless otherw se noted.
Products specified in all sections of Division 26 shall conmply with the

appl i cabl e publications listed in each section.

1. 6 MANUFACTURED PRODUCTS

A

Mat eri al s and equi prent furnished shall be of current production by
manuf acturers regul arly engaged in the manufacture of such itens, and
for which replacenent parts shall be avail abl e.

When nore than one unit of the sane class or type of materials and

equi pment is required, such units shall be the product of a single

manuf act ur er.

Equi prent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act ur er .

2. Manufacturers of equi pnent assenblies, which include conponents made
by others, shall assume conplete responsibility for the fina
assenbl ed unit.

3. Conponents shall be conpatible with each other and with the tota
assenbly for the intended service.

4, Constituent parts which are simlar shall be the product of a single
manuf act ur er.

Factory wiring and terminals shall be identified on the equi pnent being

furnished and on all wring diagrans.
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E. When Factory Testing |Is Specified:

1. The CGovernment shall have the option of witnessing factory tests.
The Contractor shall notify the Governnent through the COR a mi ni num
of 15 working days prior to the manufacturer’s perforning the
factory tests

2. Four copies of certified test reports shall be furnished to the COR
two weeks prior to final inspection and not nore than 90 days after
conpl etion of the tests.

3. Wien naterials and equiprment fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for al

addi ti onal expenses for the Governnent to witness re-testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS
A. Were the Governnment or the Contractor requests variations fromthe
contract requirenments, the connecting work and rel ated conponents shal
i nclude, but not be limted to additions or changes to branch circuits,
circuit protective devices, conduits, wire, feeders, controls, panels

and installation nethods.

1.8 MATERI ALS AND EQUI PMENT PROTECTI ON
A. Materials and equi pnent shall be protected during shipnment and storage
agai nst physi cal damage, vermn, dirt, corrosive substances, funes,

noi sture, cold and rain.

1. Store materials and equi pnent indoors in clean dry space with
uni formtenperature to prevent condensation.

2. During installation, equipment shall be protected agai nst entry of
foreign matter, and be vacuum cl eaned both inside and outside before
testing and operating. Conpressed air shall not be used to clean
equi pnment. Renpve | oose packing and flammable nmaterials frominside
equi pnent .

3. Danmged equi pnent shall be repaired or replaced, as determ ned by
t he COR

4, Painted surfaces shall be protected with factory installed renovabl e
heavy Kraft paper, sheet vinyl or equal.

5. Damaged paint on equi prent shall be refinished with the sane quality
of paint and workmanshi p as used by the manufacturer so repaired
areas are not obvious, and equal protection to equipnent is
af f or ded.
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1.9 WORK PERFORMANCE

A. Al electrical work shall conply with the requirenents of NFPA 70
(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J — Ceneral
Environmental Controls, OSHA Part 1910 subpart K — Medical and First
Aid, and OSHA Part 1910 subpart S — Electrical, in addition to other
ref erences required by contract.

B. Job site safety and worker safety is the responsibility of the
Contractor.

C. Electrical work shall be acconplished with all affected circuits or
equi pnent de-energi zed. \When an el ectrical outage cannot be
acconplished in this manner for the required work, the follow ng
requi rements are nandatory:

1. Electricians must use full protective equipnent (i.e., certified and
tested insulating material to cover exposed energized el ectrical
conmponents, certified and tested insulated tools, etc.) while
wor ki ng on energi zed systens in accordance with NFPA 70E.

2. Before initiating any work, a job specific work plan nmust be
devel oped by the Contractor with a peer review conducted and
docunented by the COR and Medical Center staff. The work plan nust
i ncl ude procedures to be used on and near the live electrical
equi pnent, barriers to be installed, and safety equi pment to be
used, and exit pathways.

3. Work on energized circuits or equi prent cannot begin until prior
written approval is obtained fromthe COR

D. For work that affects existing electrical systens, arrange, phase and
performwork to assure nminimal interference with normal functioning of
the facility. Refer to Article OPERATI ONS AND STORAGE AREAS under
Section 01 00 00, GENERAL REQUI REMENTS.

E. New work shall be installed and connected to existing work neatly,
safely and professionally. Disturbed or danaged work shall be repl aced
or repaired to its prior conditions, as required by Section 01 00 00,
GENERAL REQUI REMENTS.

F. Coordinate |ocation of equipnment and conduit with other trades to
mnimze interference.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS
A. Equi prent | ocation shall be as close as practical to |ocations shown on

t he dr awi ngs.
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Wor ki ng cl earances shall not be | ess than specified in the NEC

| naccessi bl e Equi prent :

1. Where the Governnment determ nes that the Contractor has installed
equi pment not readily accessible for operation and nai ntenance, the
equi pnent shall be renoved and reinstalled as directed at no
additional cost to the Government.

2. "Readily accessible” is defined as being capabl e of being reached
qui ckly for operation, maintenance, or inspections w thout the use
of ladders, or without clinbing or craw ing under or over obstacles
such as, but not limted to, notors, punps, belt guards,
transformers, piping, ductwork, conduit and raceways.

El ectrical service entrance equi pment and arrangenents for tenporary

and pernmanent connections to the electric utility conmpany’s system

shall conformto the electric utility conpany's requirenents.

Coordinate fuses, circuit breakers and relays with the electric utility

conpany’s system and obtain electric utility conpany approval for

sizes and settings of these devices.

1.11 EQUI PMENT | DENTI FI CATI ON

A

In addition to the requirenents of the NEC, install an identification
sign which clearly indicates information required for use and

mai nt enance of itens such as sw tchboards and swi tchgear, panel boards,
cabi nets, notor controllers, fused and non-fused safety swtches,
generators, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in sw tchboards,

swi tchgear and nmotor control assenblies, control devices and ot her

signi ficant equi pnent.

I dentification signs for Norrmal Power System equipnent shall be

| am nat ed bl ack phenolic resin with a white core with engraved
lettering. Identification signs for Essential Electrical System (EES)
equi pnent, as defined in the NEC, shall be laninated red phenolic resin
with a white core with engraved lettering. Lettering shall be a m ninum
of 12 mm (1/2 inch) high. Identification signs shall indicate equi pnent
desi gnation, rated bus anperage, voltage, nunber of phases, nunber of
wires, and type of EES power branch as applicable. Secure naneplates
with screws.

Install adhesive arc flash warning | abels on all equipnent as required
by NFPA 70E. Label shall indicate the arc hazard boundary (i nches),

26 05 11 - 6



12-01-12

wor ki ng di stance (inches), arc flash incident energy at the working
di stance (cal ories/cn2), required PPE category and description
including the glove rating, voltage rating of the equipnent, limted
approach distance (inches), restricted approach distance (inches),
prohi bi ted approach di stance (i nches), equi pnent/bus nane, date

prepared, and manufacturer nane and address.

1.12 SUBM TTALS

A

Submit to the COR in accordance with Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA, AND SAMPLES.

The Governnent's approval shall be obtained for all materials and

equi pnent before delivery to the job site. Delivery, storage or
installation of materials and equi pnent whi ch has not had prior

approval will not be permtted.

Subnmittals shall be sent electronically, when possible. The electronic
submttals should be in .pdf format at the smallest file size necessary
to properly review the subnittal. Wen electronic nmethod of

transm ssion is not possible, submt four hard copies of the submittal.
Subnmittals, either electronic or hard copy, shall provide adequate
descriptive literature, catalog cuts, shop draw ngs, test reports,
certifications, sanples, and other data necessary for the Government to
ascertain that the proposed nmaterials and equi pnment conply with draw ng
and specification requirenents. Catalog cuts subnitted for approva
shall be legible and clearly identify specific materials and equi pnent
bei ng submitted

Submittals for individual systens and equi pnent assenblies which
consi st of nore than one item or conmponent shall be made for the system
or assenbly as a whole. Partial submittals will not be considered for
approval .

1. Mark the subnmittals, "SUBM TTED UNDER SECTI ON .

2. Submittals shall be marked to show specification reference including

t he section and paragraph nunbers.

3. Subnmit each section separately.

The subnmittals shall include the follow ng

1. Information that confirns conpliance with contract requirenents.
I ncl ude the nmanufacturer's name, nodel or catal og nunbers, catal og
i nformati on, technical data sheets, shop draw ngs, manual s,

pi ctures, naneplate data, and test reports as required.
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El emrentary and interconnection wring diagranms for comruni cation and

signal systens, control systens, and equi pnent assenblies. Al

term nal points and wiring shall be identified on wiring diagrans.

Parts list which shall include information for replacenent parts and

ordering instructions, as recomended by the equi pment nmanufacturer

nt enance and Cperation Mnual s:

Subnmit as required for systens and equi pnent specified in the

techni cal sections. Furnish in hardcover binders or an approved

equi val ent, two (2) copies each.

Inscribe the following identification on the cover: the words

" MAI NTENANCE AND OPERATI ON MANUAL, " the name and | ocation of the

system material, equipnent, building, name of the Contractor, and

contract name and nunber. Include in the manual the nanes,

addr esses, and tel ephone nunmbers of each subcontractor installing

the systemor equi pnent and the |l ocal representatives for the

mat eri al or equi pnent.

Provide a table of contents and assenble the manual to conformto

the table of contents, with tab sheets placed before instructions

covering the subject. The instructions shall be |egible and easily

read, with |large sheets of draw ngs folded in.

The manual s shall i ncl ude:

a. Internal and interconnecting wiring and control diagrans with
data to explain detail ed operation and control of the equi pnent.

b. A control sequence describing start-up, operation, and shutdown.
c. Description of the function of each principal item of equipnent.
d. Installation instructions.

e. Safety precautions for operation and mai nt enance.

f. Diagrams and illustrations.

g. Periodic nmaintenance and testing procedures and frequencies,

i ncl udi ng replacenent parts nunbers.

h. Perfornmance data.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instrunments. The |ist
shal |l indicate sources of supply, reconmended spare and
repl acement parts, and name of servicing organization.

j. List of factory approved or qualified permanent servicing

organi zations for equi pnment repair and periodic testing and
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mai nt enance, including addresses and factory certification
qgual i fications.
G Approvals will be based on conpl ete subm ssion of shop draw ngs,
manual s, test reports, certifications, and sanples as applicable.
H. After approval and prior to installation, furnish the COR with one
sanmpl e of each of the foll ow ng:

1. A mninmm300 nm (12 inches) length of each type and size of wire
and cable along with the tag fromthe coils or reels from which the
sanpl e was taken. The length of the sanmple shall be sufficient to
show al | nmarkings provided by the manufacturer.

Each type of conduit coupling, bushing, and term nation fitting.
Conduit hangers, clanps, and supports.
Duct seal i ng conmpound

A

Each type of receptacle, toggle switch, lighting control sensor,
outl et box, manual notor starter, device wall plate, engraved
namepl ate, wire and cable splicing and terminating nmaterial, and

branch circuit single pole nolded case circuit breaker.

1. 13 SI NGULAR NUMBER
A. Were any device or part of equipnment is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as nany such devices as are

required to conplete the installation as shown on the draw ngs.

1.14 NOT USED

1.15 ACCEPTANCE CHECKS AND TESTS

A. The Contractor shall furnish the instrunents, nmaterials, and | abor for
tests.

B. Where systens are conprised of conponents specified in nore than one
section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustnent of all conponents between various
manuf acturer’s representatives and technicians so that a conpl ete,
functional, and operational systemis delivered to the Governnent.

C. Wen test results indicate any defects, the Contractor shall repair or
replace the defective materials or equipnment, and repeat the tests.
Repair, replacenent, and retesting shall be acconplished at no
addi tional cost to the Government.
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1.17

A
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WARRANTY
Al work perfornmed and all equi prent and material furnished under this
Division shall be free fromdefects and shall remain so for a period of
one year fromthe date of acceptance of the entire installation by the
Contracting O ficer for the Governnent.

| NSTRUCTI ON

Instruction to designated Government personnel shall be provided for
the particul ar equi pmrent or systemas required in each associ ated
techni cal specification section.

Furni sh the services of conpetent instructors to give full instruction
in the adjustnment, operation, and mai ntenance of the specified

equi pment and system including pertinent safety requirenents.
Instructors shall be thoroughly famliar with all aspects of the
installation, and shall be trained in operating theory as well as
practi cal operation and mai ntenance procedures.

A training schedul e shall be devel oped and submitted by the Contractor
and approved by the COR at |east 30 days prior to the planned training.

---END- - -
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SECTI ON 26 05 19
LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES

PART 1 — GENERAL

1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrical
systens rated 600 V and bel ow, indicated as cabl e(s), conductor(s),

wire, or wiring in this section.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING Sealing around penetrations to nmaintain
the integrity of fire-resistant rated construction.

B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMs: Conduits

for conductors and cabl es.

1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

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 SUBM TTALS
A. Submit electronically, when feasible, otherw se six paper copies of the
followi ng in accordance with Section 26 05 11, REQU REMENTS FOR
ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:
a. Submit sufficient information to denponstrate conpliance with

drawi ngs and specifications.
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b. Subnmit the foll owi ng data for approval:

1) Electrical ratings and insulation type for each conductor and
cabl e.
2) Splicing materials and pulling lubricant.
2. Certifications: Two weeks prior to final inspection, submit the

fol | owi ng.

a. Certification by the manufacturer that the conductors and cabl es
conformto the requirenents of the drawi ngs and specifications.

b. Certification by the Contractor that the conductors and cabl es

have been properly installed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including anendnents, addenda, revisions,
supplenments and errata) forma part of this specification to the extent
ref erenced. Publications are reference in the text by designation only.

B. Anerican Society of Testing Material (ASTM:

D2301-10................ Standard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical

I nsul ati ng Tape

D2304-10................ Test Method for Therrmal Endurance of Rigid
El ectrical Insulating Materials
D3005-10................ Low Tenperature Resistant Vinyl Chloride

Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape
C. National Electrical Mnufacturers Associati on (NEM):
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. Underwiters Laboratories, Inc. (UL):
44-10. ... o Ther noset - I nsul ated Wres and Cabl es
83-08............ ... .... Ther nopl astic-1nsul ated Wres and Cabl es
467-07. ... ... Groundi ng and Bondi ng Equi pnent
486A-486B-03............ Wre Connectors
486C-04................. Splicing Wre Connectors
486D-05................. Seal ed Wre Connector Systens
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486E-09................. Equi pment Wring Terminals for Use with
Al um num and/ or Copper Conductors

493-07. ... i Ther nopl asti c-1 nsul at ed Under ground Feeder and
Branch Circuit Cables

514B-04................. Condui t, Tubing, and Cable Fittings

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A

Conductors and cabl es shall be in accordance with NEMA, UL, as

specified herein, and as shown on the draw ngs.

Al'l conductors shall be copper.

Si ngl e Conductor and Cabl e:

1. No. 12 AWG M ni mum si ze, except where snaller sizes are specified
herein or shown on the draw ngs.
No. 8 AWG and | arger: Stranded.
No. 10 AWG and snaller: Solid; except shall be stranded for final
connection to notors, transforners, and vibrating equi pnent.

4. Insulation: THHN-THWN and XHHW 2. XHHW 2 shall be used for isol ated

power systens.

NOT USED

Col or Code:

1. No. 10 AWG and snaller: Solid color insulation or solid color
coati ng.

2. No. 8 AWG and | arger: Col or-coded using one of the follow ng
nmet hods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of col or specified.
c. Color using 19 nm (0.75 inches) w de tape.

4. For nodifications and additions to existing wiring systens, color
codi ng shall conformto the existing wiring system

5. Conductors shall be color-coded as foll ows:

208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
Wi te Neut r al Gay *
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* or white with colored (other than green) tracer.

6. Lighting circuit “switch legs”, and 3-way and 4-way sw tch
“traveling wires,” shall have color coding that is unique and
distinct (e.g., pink and purple) fromthe color coding indicated
above. The uni que col or codes shall be solid and in accordance with
the NEC. Coordinate color coding in the field with the COR

7. Color code for isolated power systemw ring shall be in accordance
with the NEC.

2.2 SPLI CES
A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Snal | er:

1. Sol derless, screwon, reusable pressure cable type, with integral
i nsul ation, approved for copper and al uni num conduct ors.

2. The integral insulator shall have a skirt to conpletely cover the
stripped conductors.

3. The nunber, size, and conbi nation of conductors used with the
connector, as listed on the nanufacturer's packagi ng, shall be
strictly foll owed.

C. Above Gound Splices for No. 8 AWG to No. 4/0 AWG

1. Conpression, hex screw, or bolt clanp-type of high conductivity and
corrosion-resistant material, listed for use with copper and
al um num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation level shall be not |ess than
the insulation |evel of the conductors being joined.

Splice and insulation shall be product of the same manufacturer.
Al bolts, nuts, and washers used with splices shall be //zinc-
pl at ed// cadm um pl ated// steel.

D. Above Ground Splices for 250 kcmi| and Larger:

1. Long barrel “butt-splice” or “sleeve” type conpression connectors,
with mnimum of two conpression indents per wire, listed for use
wi th copper and al um num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |level shall be not |ess than
the insulation | evel of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.
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E. NOT USED
F. NOT USED
G Plastic electrical insulating tape: Per ASTM D2304, fl ame-retardant,

cold and weat her resistant.

2.3 CONNECTORS AND TERM NATI ONS

A. Mechani cal type of high conductivity and corrosion-resistant naterial,
listed for use with copper and al um num conductors.

B. Long barrel conpression type of high conductivity and
corrosion-resistant nmaterial, with mnimumof two conpression indents
per wire, listed for use with copper and al um num conduct ors.

C. Al bolts, nuts, and washers used to connect connections and
term nations to bus bars or other term nation points shall be zinc-

pl at ed st eel

2.4 CONTROL W RI NG
A. Unl ess otherw se specified el sewhere in these specifications, contro
wiring shall be as specified herein, except that the m ni mum si ze shal
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 WRE LUBRI CATI NG COVPOUND
A. Lubricating conmpound shall be suitable for the wire insulation and
conduit, and shall not harden or become adhesi ve.

B. Shall not be used on conductors for isolated power systens.
PART 3 - EXECUTI ON

3.1 GENERAL
A. Install conductors in accordance with the NEC, as specified, and as
shown on the draw ngs.
B. Install all conductors in raceway systens.
C. Splice conductors only in outlet boxes, junction boxes, pullboxes,
manhol es, or handhol es.
D. Conductors of different systens (e.g., 120 V and 277 V) shall not be

installed in the sane raceway.
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Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmly clanps each individual cable
and tightens due to cable weight.

I n panel boards, cabinets, w reways, sw tches, enclosures, and equi prment

assenblies, neatly form train, and tie the conductors with non-

netallic ties.

For connections to notors, transforners, and vibrating equiprent,

stranded conductors shall be used only fromthe | ast fixed point of

connection to the notors, transforners, or vibrating equi pnent.

Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering

a building, after installation of conductors.

Conduct or and Cabl e Pulli ng:

1. Provide installation equipnent that will prevent the cutting or
abrasi on of insulation during pulling. Use lubricants approved for
the cable.

Use nonnetallic pull ropes.

3. Attach pull ropes by neans of either woven basket grips or pulling
eyes attached directly to the conductors.

Al'l conductors in a single conduit shall be pulled sinultaneously.
Do not exceed manufacturer’s reconmended maxi mum pul ling tensions
and sidewal | pressure val ues.

No nore than three branch circuits shall be installed in any one

condui t.

When stripping stranded conductors, use a tool that does not damege the

conduct or or renobve conductor strands.

3.2 NOT USED

3.3 SPLICE AND TERM NATI ON | NSTALLATI ON

A. Splices and term nations shall be nechanically and electrically secure

B

and tightened to manufacturer’s published torque val ues using a torque
screwdriver or wench.

Wiere the Governnment determ nes that unsatisfactory splices or

term nati ons have been installed, replace the splices or termnations

at no additional cost to the Governnent.
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3.4 CONDUCTOR | DENTI FI CATI ON

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 mnimmof 75 mm (3 inches) fromternm nal points, and in junction
boxes, pullboxes, and manholes. Apply the last two |aps of tape with no
tension to prevent possible unw nding. Where cabl e markings are covered

by tape, apply tags to cable, stating size and insulation type.

3.5 FEEDER CONDUCTCR | DENTI FI CATI ON

A

In each interior pullbox and each underground manhol e and handhol e,
install brass tags on all feeder conductors to clearly designate their
circuit identification and voltage. The tags shall be the enbossed
type, 40 nm (1-1/2 inches) in dianmeter and 40 mls thick. Attach tags

with plastic ties.

3.6 EXI STI NG CONDUCTORS

A

Unl ess specifically indicated on the plans, existing conductors shall

not be reused.

3.7 CONTROL W RI NG | NSTALLATI ON

A

Unl ess otherwi se specified in other sections, install control wring
and connect to equipnent to performthe required functions as specified

or as shown on the draw ngs.

Install a separate power supply circuit for each system except where
ot herwi se shown on the draw ngs

CAT5e or CAT6 communication wiring may be run in existing cable trays.
Use only plenumrated wire

3.8 CONTRCL W RI NG | DENTI FI CATI ON

A
B

Install a permanent wire nmarker on each wire at each term nation

I dentifying nunbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

Wre markers shall retain their markings after cleaning.

I n each manhol e and handhol e, install enbossed brass tags to identify

the system served and functi on.

3.9 NOT USED
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3. 10 ACCEPTANCE CHECKS AND TESTS

A. Performin accordance with the manufacturer's recomendati ons. In

addi tion, include the follow ng:

1. Visual Inspection and Tests: |nspect physical condition.

2. Electrical tests:

a.

After installation but before connection to utilization devices,

such as fixtures, motors, or appliances, test conductors phase-

t o- phase and phase-to-ground resistance with an insulation

resi stance tester. Existing conductors to be reused shall also

be tested.

Appl i ed voltage shall be 500 V DC for 300 V rated cable, and 1000

V DC for 600 V rated cable. Apply test for one mnute or unti

reading is constant for 15 seconds, whichever is longer. M ninum

i nsul ation resi stance val ues shall not be | ess than 25 negohns

for 300 V rated cable and 100 negohns for 600 V rated cabl e.

Perform phase rotation test on all three-phase circuits.
---END- - -
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

13

15

DESCRIPTION:
This section specifies the general grounding and bonding requirements for electrical equipment and operations to
provide alow impedance path for possible ground fault currents.

“Grounding electrode system” refersto all electrodes required by NEC, as well as made, supplementary, and
lightning protection system grounding el ectrodes.

Theterms “connect” and “bond” are used interchangeably in this specification and have the same meaning.
RELATED WORK:

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Generd €electrical requirements and
items that are common to more than one section of Division 26.

Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND

BELOW): Low Voltage power and lighting wiring.

QUALITY ASSURANCE:

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL

INSTALLATIONS.

SUBMITTALS:

Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

Shop Drawings:

1. Clearly present enough information to determine compliance with drawings and data for all products
specifications.

2. Include the location of system grounding el ectrode connections and the routing of aboveground grounding
electrode conductors.

Test Reports: Provide certified test reports of ground resistance.
Certifications. Two weeks prior to final inspection, submit four copies of the following to the COR:
1. Certification that the materials and installation are in accordance with the drawings and specifications.

2. Certification by the contractor that the complete instalation has been properly installed and tested.

APPLICABLE PUBLICATIONS:

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.

American Society for Testing and Materials (ASTM):

2 RSN Standard Specification for Hard-Drawn Copper Wire
B3-07.ceeeeeceve e Standard Specification for Soft or Annealed Copper Wire
B8-04.....coeeiiieiiee e Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft
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B. Ingtitute of Electrical and Electronics Engineers, Inc. (IEEE):

81-1983 ... |EEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth
Surface Potentials of a Ground System

{7 0 S National Electrical Safety Code

C. National Fire Protection Association (NFPA):
T0-08 ..o Nationa Electrical Code (NEC)
99-2005 ......ereriereeierreerie e Health Care Facilities

D. Underwriters Laboratories, Inc. (UL):
A-05 ..o Thermoset-1nsulated Wires and Cables
83-08 ..o Thermoplastic-Insulated Wires and Cables
Gy O Grounding and Bonding Equipment
486A-486B-03 .......ccocveerieirieiiienns Wire Connectors

PART 2 - PRODUCTS
21 GROUNDING AND BONDING CONDUCTORS:

A. Equipment grounding conductors shall be UL 44 or UL 83 insulated stranded copper, except that sizes No. 10 AWG
[6 mm?] and smaller shall be solid copper. Insulation color shall be continuous green for al equipment grounding
conductors, except that wire sizes No. 4 AWG [25 mm?] and larger shall be identified per NEC.

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes No. 10 AWG [6 mm?] and smaller
shall be ASTM B1 solid bare copper wire.

C. Conductor sizes shall not be less than shown on the drawings, or not less than required by the NEC, whichever is
greater.

22 GROUND CONNECTIONS:

A. Above Grade:
1. Bonding Jumpers: Compression-type connectors, using zinc-plated fasteners and externa tooth lockwashers.
2. Connection to Building Stedl: Exothermic-welded type connectors.

PART 3 - EXECUTION
31 GENERAL:

A. Ground in accordance with the NEC, as shown on drawings, and as specified herein.

B. Equipment Grounding: Metdlic structures, including ductwork and building steel, enclosures, raceways, junction
boxes, outlet boxes, cabinets, machine frames, and other conductive itemsin close proximity with electrical circuits,
shall be bonded and grounded.

3.2 INACCESSIBLE GROUNDING CONNECTIONS:

Make grounding connections, which are normally buried or otherwise inaccessible (except connections for which
access for periodic testing is required), by exothermic weld.

33 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS

A. Metallic Piping, Building Steel, and Supplemental Electrode(s):
1. Provide agrounding € ectrode conductor sized per NEC between the service equipment ground bus and al
metallic water pipe systems, building steel, and supplemental or made el ectrodes. Provide jumper insulating
jointsin the metallic piping. All connectionsto electrodes shall be made with fittings that conform to UL 467.
2. Provide a supplementa ground electrode and bond to the grounding el ectrode system.
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Switchgear, Switchboards, Unit Substations, Panelboards:

1. Connect the various feeder equipment grounding conductors to the ground bus in the enclosure with suitable
pressure connectors.

2. Connect metallic conduits that terminate without mechanica connection to the housing, by grounding bushings
and grounding conductor to the equipment ground bus.

RACEWAY:

Conduit Systems:

1. Ground all metallic conduit systems. All metalic conduit systems shall contain an equipment grounding
conductor.

2. Conduit that only contains a grounding conductor, and is provided for its mechanica protection, shall be
bonded to that conductor at the entrance and exit from the conduit.

3. Maetallic 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 bare
grounding conductor to the equipment ground bus.

Feeders and Branch Circuits: Install equipment grounding conductors with al feeders and power 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.

2. Provide lugsin each box and enclosure for equipment grounding conductor termination.

Fixed electrical appliances and equipment shall be provided with a ground lug for termination of the equipment
grounding conductor.

CORROSION INHIBITORS:

When making ground and ground bonding connections, apply a corrosion inhibitor to all contact surfaces. Use
corrosion inhibitor appropriate for protecting a connection between the metals used.

CONDUCTIVE PIPING:

Bond all conductive interior piping systems to the grounding el ectrode system. Bonding connections shall be made
as close as practica to the equipment ground bus.

GROUND RESISTANCE:

Grounding system resistance to ground shall not exceed 5 ohms. Make any modifications or additions to the
grounding €l ectrode system necessary for compliance without additiona cost to the Government. Final tests shall
ensure that this requirement is met.

Resistance of the grounding electrode system shall be measured using a four-terminal fall-of-potential method as
defined in IEEE 81. Ground resistance measurements shall be made before the electrica distribution systemis
energized and shall be madein normally dry conditions not fewer than 48 hours after the last rainfall. Resistance
measurements of separate grounding el ectrode systems shall be made before the systems are bonded together below
grade. The combined resistance of separate systems may be used to meet the required resistance, but the specified
number of electrodes must still be provided.

Services at power company interface points shall comply with the power company ground resistance requirements.

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 OF SECTION 26 05 26
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SECTION 26 05 33 - RACEWAY AND BOXESFOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11
A.

13

14

DESCRIPTION:
This section specifies the furnishing, installation, and connection of conduit, fittings, and boxes, to form complete,
coordinated, grounded raceway systems. Raceways are required for all wiring unless shown or specified otherwise.

Definitions: The term conduit, as used in this specification, shall mean any or al of the raceway types specified.

RELATED WORK:
Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain the integrity of fire rated construction.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical requirements and
items that are common to more than one section of Division 26.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel
safety and to provide alow impedance path for possible ground fault currents.

QUALITY ASSURANCE:

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS.

SUBMITTALS

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, submit the
following:

Manufacturer's Literature and Data: Showing each cable type and rating. The specific item proposed and its area of
application shall be identified on the catalog cuts.

Certifications:
1. Two weeks prior to the final inspection, submit four copies of the following certifications to the COR:
a. Certification by the manufacturer that the material conforms to the requirements of the drawings and
specifications.
b. Certification by the contractor that the material has been properly installed.

APPLICABLE PUBLICATIONS:
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.

American National Standards Institute (ANSI):
C80.1-05......cceeerrereere e e see e Electrical Rigid Steel Conduit
C80.3-05....cccviiieiieeereeeeee e Steel Electrical Metal Tubing

National Fire Protection Association (NFPA):
4020 TN National Electrical Code (NEC)

RACEWAY S AND BOXES FOR ELECTRICAL SYSTEMS 260533-1



Underwriters Laboratories, Inc. (UL):

1-05 o Flexible Metal Conduit

B-07 oo Electrical Rigid Metal Conduit - Steel

B50-95 .. Enclosures for Electrical Equipment

360-093 ... Liquid-Tight Flexible Steel Conduit

Gy O S Grounding and Bonding Equipment

BLAA-04...oeiieiierere e Metallic Outlet Boxes

B14B-04.....cccviiiieeeeeceecee e Conduit, Tubing, and Cable Fittings

B5LA-00.....ccccoe e e Type EB and A Rigid PVC Conduit and HDPE Conduit

TT-07 oo Electrical Metallic Tubing

National Electrical Manufacturers Association (NEMA):

TC-2-03...t e Electrical Polyvinyl Chloride (PVC) Tubing and Conduit

FBL-07..oooveeeiiecieee e Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, Electrical Metallic
Tubing and Cable

PART 2 - PRODUCTS

21
A.

MATERIAL:

Conduit Size: In accordance with the NEC, but not less than 0.75 in unless otherwise shown. Where permitted by the
NEC, 0.5 in flexible conduit may be used for tap connections to recessed lighting fixtures.

Conduit:

1. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI C80.3. Maximum size not to exceed 4 in
and shall be permitted only with cable rated 600 V or less.

2. Flexible galvanized steel conduit: Shall conform to UL 1.

3. Liquid-tight flexible metal conduit: Shall conform to UL 360.

Conduit Fittings:
1. Flexible steel conduit fittings:
a.  Conformto UL 514B. Only steel or malleable iron materials are acceptable.
b. Clamp-type, with insulated throat.
2. Liquid-tight flexible metal conduit fittings:
a.  Fittings shall meet the requirements of UL 514B and NEMA FB1.
b. Only steel or malleable iron materials are acceptable.
c. Fittings must incorporate a threaded grounding cone, a steel or plastic compression ring, and a gland for
tightening. Connectors shall have insul ated throats.
3. Expansion and deflection couplings:
a  Conformto UL 467 and UL 514B.
b. Accommodate a0.75 in deflection, expansion, or contraction in any direction, and allow 30 degree angular
deflections.
c. Includeinterna flexible metal braid, sized to guarantee conduit ground continuity and a low-impedance
path for fault currents, in accordance with UL 467 and the NEC tables for equipment grounding conductors.
d. Jacket: Flexible, corrosion-resistant, watertight, moisture and heat-resistant molded rubber material with
stainless steel jacket clamps.

Conduit Supports:

1. Partsand hardware: Zinc-coat or provide equivalent corrosion protection.

2. Individual Conduit Hangers. Designed for the purpose, having a pre-assembled closure bolt and nut, and
provisions for receiving a hanger rod.

3. Multiple conduit (trapeze) hangers: Not lessthan 1.5 x 1.5 in, 12-gauge stedl, cold-formed, lipped channels;
with not less than 0.375 in diameter steel hanger rods.

4, Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or machine bolt expansion.
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E.

Outlet, Junction, and Pull Boxes:

1
2.
3.
4,

UL-50 and UL-514A.

Cast metal where required by the NEC or shown, and equipped with rustproof boxes.

Sheet metal boxes: Galvanized steel, except where otherwise shown.

Surface-mounted wall or ceiling boxes shall be installed with surface-style flat or raised covers.

PART 3 - EXECUTION

D.

E.

PENETRATIONS:
Cutting or Holes:

1

2.

Cut holes in advance where they should be placed in the structural elements, such asribs or beams. Obtain the
approval of the COR prior to drilling through structural elements.

Cut holes through concrete and masonry in new and existing structures with a diamond core drill or concrete
saw. Pneumatic hammers, impact electric, hand, or manual hammer-type drills are not alowed, except where
permitted by the COR as required by limited working space.

Firestop: Where conduits, wireways, and other electrical raceways pass through fire partitions, fire walls, smoke
partitions, or floors, install afire stop that provides an effective barrier against the spread of fire, smoke and gases as
specified in Section 07 84 00, FIRESTOPPING.

INSTALLATION, GENERAL:

In accordance with UL, NEC, as shown, and as specified herein.

Essential (Emergency) raceway systems shall be entirely independent of other raceway systems.

Install conduit as follows:

1. Incomplete mechanically and electrically continuous runs before pulling in cables or wires.

2. Unless otherwise indicated on the drawings or specified herein, installation of all conduits shall be concealed
within finished walls, floors, and ceilings.

3. Flattened, dented, or deformed conduit is not permitted. Remove and replace the damaged conduits with new
undamaged material.

4. Assure conduit installation does not encroach into the ceiling height head room, walkways, or doorways.

5. Cut square, ream, remove burrs, and draw up tight.

6. Independently support conduit at 8 ft on centers. Do not use other supports, i.e., suspended ceilings, suspended
ceiling supporting members, lighting fixtures, conduits, mechanical piping, or mechanical ducts.

7. Support within 12 in of changes of direction, and within 12 in of each enclosure to which connected.

8. Close ends of empty conduit with plugs or caps at the rough-in stage until wires are pulled in, to prevent entry of
debris.

9. Conduit installations under fume and vent hoods are prohibited.

10. Secure conduitsto cabinets, junction boxes, pull-boxes, and outlet boxes with bonding type locknuts.
11. Conduit bodies shall only be used for changes in direction, and shall not contain splices.

Conduit Bends:

1. Make bends with standard conduit bending machines.

2. Conduit hickey may be used for dight offsets and for straightening stubbed out conduits.

3. Bending of conduits with a pipe tee or viseis prohibited.

Layout and Homeruns:

1. Instal conduit with wiring, including homeruns, as shown on drawings.

2. Deviations. Make only where necessary to avoid interferences and only after drawings showing the proposed

deviations have been submitted approved by the COR.
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3.6

EXPOSED WORK INSTALLATION:

Unless otherwise indicated on the drawings, exposed conduit is only permitted in mechanical and electrical rooms.

Conduit for Conductors 600 V and Below: EMT. Mixing different types of conduits indiscriminately in the systemis
prohibited.

Align and run conduit parallel or perpendicular to the building lines.
Support horizontal or vertical runs at not over 8 ft intervals.
MOTORSAND VIBRATING EQUIPMENT:

Use flexible metal conduit for connections to motors and other electrical equipment subject to movement, vibration,
misalignment, cramped quarters, or noise transmission.

Use liquid-tight flexible metal conduit for installation in moisture or humidity laden atmosphere, corrosive
atmosphere, water or spray wash-down operations, inside airstream of HVAC units, and locations subject to seepage
or dripping of oil, grease, or water. Provide a green equipment grounding conductor with flexible metal conduit.

EXPANSION JOINTS:

Conduits 3 in and larger that are secured to the building structure on opposite sides of a building expansion joint
require expansion and deflection couplings. Install the couplingsin accordance with the manufacturer's
recommendations.

Provide conduits smaller than 3 in with junction boxes on both sides of the expansion joint. Connect conduits to
junction boxes with sufficient slack of flexible conduit to produce 5 in vertical drop midway between the ends.
Flexible conduit shall have a bonding jumper installed. In lieu of this flexible conduit, expansion and deflection
couplings as specified above for conduits 15 in and larger are acceptable.

INSTALL EXPANSION AND DEFLECTION COUPLINGS WHERE SHOWN.

CONDUIT SUPPORTS, INSTALLATION:

Safe working load shall not exceed one-quarter of proof test load of fastening devices.

Use pipe straps or individual conduit hangers for supporting individual conduits.

Support multiple conduit runs with trapeze hangers. Use trapeze hangers that are designed to support aload equa to
or greater than the sum of the weights of the conduits, wires, hanger itself, and 200 Ibs. Attach each conduit with
U-bolts or other approved fasteners.

Support conduit independently of junction boxes, pull-boxes, fixtures, suspended ceiling T-bars, angle supports, and
similar items.
Fasteners and Supportsin Solid Masonry and Concrete;
1. Existing Construction:
a.  Steel expansion anchors not less than 0.25 in bolt size and not less than 1.125 in embedment.
b. Power set fasteners not less than 0.25 in diameter with depth of penetration not less than 3 in.
c. Usevibration and shock-resistant anchors and fasteners for attaching to concrete ceilings.
Hollow Masonry: Toggle bolts.

Bolts supported only by plaster or gypsum wallboard are not acceptable.

RACEWAY S AND BOXES FOR ELECTRICAL SYSTEMS 260533-4



Metal Structures: Use machine screw fasteners or other devices specifically designed and approved for the
application.

Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, or wood blocking and bolts supported only
by plaster is prohibited.

Chain, wire, or perforated strap shall not be used to support or fasten conduit.

Spring steel type supports or fasteners are prohibited for all uses except horizontal and vertical supports/fasteners
within walls.

Vertical Supports. Vertical conduit runs shall have riser clamps and supports in accordance with the NEC and as
shown. Provide supports for cable and wire with fittings that include internal wedges and retaining collars.

BOX INSTALLATION:

In addition to boxes shown, install additional boxes where needed to prevent damage to cables and wires during
pulling-in operations.

Remove only knockouts as required and plug unused openings. Use threaded plugs for cast metal boxes and snap-in
metal coversfor sheet metal boxes.

Stencil or install phenolic nameplates on covers of the boxes identified on riser diagrams; for example "SIG-FA JB
No. 1."

On all branch circuit junction box covers, identify the circuits with black marker.

END OF SECTION 26 05 33
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