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GEARED TRACTION ELEVATOR MODERNIZATION

Equipment Description — Franklin Tower ( PHA)

Rated load Car #1 2500 Ibs Car #2 2000
Rated speed 250 fpm (Verify in field)

Travel height 150 ft 0 in (Verify in Field)
Number of floors 16 floors

Cars #1 and #2 at Franklin Tower are original Otis Elevators installed in approximately 1969. The job has origi-
nal Otis Overhead geared machines, newer Hollister Whitney Governors, and MCE VFMC AC geared controls.
(2003 Install) Hollister Whitney Rope Grippers are installed

Building has fixtures installed in approximately 2003 and GAL door operating equipment. The Otis hatch side
equipment and locks has been retained on Franklin Tower and Harbor Terrace has all GAL on the car and hatch
side.
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2. Elevator Technical Specification — Franklin Tower and Harbor Terrace

Elevator / Solution 1

Car Cab

Number of floors served: 16

Type of Cab Interior Only

A $15,000 per elevator allowance is to be carried for the furnish and installation of a new elevator cab interior in-
cluding 3 wall panel system, LED downlight ceiling, cab handrails on all 3 walls, and new front return skins and front
return transom. New commercial grade rubber tile floor to be provided. Choices made from standard vendor inte-
rior packages and standard finishes.

Acceptable Vendors:
Snap Cab
Fab a Cab

Elevator Interiors Inc (Interflex)

Doors
Product name Door Panel(s)
Car Panel Finishing New car door panel(s) shall be provided. New door(s) shall be UL
Material fire rated 1 %% hour. Finish will be #4 stainless steel.
Door type Single speed side opening
Door width [in] 42
Door Height (in) 84
Hatch Panel Finishing New hatch door panel(s) shall be provided at main lobby only where
Material applicable. New door(s) shall be UL fire rated 1 ¥ hour. Finish will

be #4 stainless steel.

Main Lobby entrances to re skinned in #4 stainless steel complete
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Elevator door protection

Curtain of Light

Code year
Hoistway NEMA Rating
Front/rear entrances

Type of Curtain of light
(CoL)

Door Operating
Equipment

2017
Hoistway rating is NEMA 1.
Front entrances only

This curtain of light is an electronic sensing device which operates
across the car entrance. When activated, the curtain of light will
prevent the doors from closing or cause them to stop and reopen if
they are in the process of closing. The doors will remain open as
long as the flow of traffic continues and will close shortly after the
last person passes through the door opening. A 3-D type will be
provided.

GAL Door Equipment (Or approved OEM or Vendor products substitute)

Elevator Group Size
Number of floors served:
Hoistway NEMA Rating
Front/rear entrances

Number of front
openings:

Number of rear
openings

Car Hanger and Track
Door type

Door width [in]

Hatch Door Closer

Hatch Door Drive and
interlock

(2) two cars

16

Hoistway rating is NEMA 1.
Front entrances only

16

A new car hanger and track will be provided.
Single speed side opening
42/36

New hatch door closers will be provided at the specified number of openings.

New hatch door drives and interlocks will be provided at the specified number of openings.

Issued for: Bidding

Franklin Tower: Existing hatch doors and hatch side door equipment to be refurbished and re used.
New Otis/Unit door refresh kits to be provided for each floor, and new Otis 6940 locks will be provided.
Existing hatch doors will remain apart from the main lobby. (see previous section “Doors)

Acceptable Substitutes:
“Awarded Contractor,” Otis, Schindler, ThyssenKrupp standard offering.

MAC
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Elevator Monitoring
System — Building
Management

Number of floors served: 16
Machine Room NEMA Machine room rating is NEMA 1.

Rating
COP quantity 1
Monitoring Type A system will be installed in each building enables you to monitor

your elevator in one or several buildings from a single location. This
shall be a a full-featured facilities management tool designed to
ensure the best possible tenant service quality, reliability and
efficiency of the elevators in the building. It shall be able utilized as
a standalone supervisory tool to enhance the management of
virtually any type of installations, new or existing. It should have the
capability to be monitor multiple buildings remotely with building
network interface is owner desires and allows network access.

Acceptable Vendors/Products
All OEM standard Monitoring systems

3™ Party controls Monitoring systems standard offerings

New AC Gearless

Elevator Group Size Duplex

Capacity [LBS] 2500/2000

Speed [FPM] 250 (VIF)

Machine Room NEMA Machine room rating is NEMA 1.

Rating

New Roping Ratio 1:1

Machine Type AC Gearless with Permanent Magnet motors and REGEN Capable

design. Machine must use tradition steel cables.

Acceptable Suppliers;

e All standard OEM product lines using traditional steel cables for means of suspen-
sion

e Imperial Electric

e Torin Machine

e Hollister Whitney
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Shaft equipment

Elevator Compensation Comp. Ropes & chains

Travel (in) Verify in Field

Capacity [LBS] 2500/2000

Speed [FPM] 250 (VIF)

New Roping Ratio 1:1

Compensation Type New Whisperflex style compensation will be provided to insure proper counter balance in

accordance with application criteria. ( if needed — see notes below)
Compensation Quantity 1

Guidance system Yes

Existing compensation at Franklin Towers may be refurbished and Reused if acceptable for geared to gear-
less conversion requirements for weight/balancing

Elevator Guide Rollers Guides — Car and Counterweight

Capacity [LBS] 2500/2000

Speed [FPM] 250

Car Guide Dust Covers  Yes

Car guide shoes Yes

adapters

Car Guideshoe Type Elsco B (Roller) or Hollister Whitney as approved equal
Counterweight guide Yes

shoes adapters
CWT Guide Dust Covers Yes
CWT Guideshoe Type Elsco D (Roller)

Steel cables Traction Ropes
Travel (in) Verify in field
Capacity [LBS] 2500
New Roping Ratio 1:1

Pit depth (in) [match pre- 72 verify in field
existing conditions]

Overhead height (in) 240 verify in field

[match pre-existing

conditions]

Shackles New wedge shackles will be provided.

Existing elevator Hollister Whitney Governors to be cleaned, painted, adjusted, refurbished, and if
properly functional per code, re used. New Governor cable to be provided.
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Car and Hall Fixture Packages

Number of floors served:
Capacity [LBS]
Front/rear entrances

Number of front
openings:

Number of rear
openings

Card Reader Provisions

Car Station

Qty of new hall stations:

Qty of new hall lanterns

Qty of new hall position
indicators

Qty of car direction
lanterns

Qty of hoistway access
switches

Car Sanitization Air
Filtration System

Car Sanitization UV
Light

Car and Hall Station
Add Alternate

16

2500/2000

Front entrances only
16

N/A

1 Car operating Panel to be provided per elevator. Flush mounted in front returns in current
location. Include Emergency Contact System as required by code.

16

NONE - Any existing Hall lanterns, PI's, switch plates, etc. shall be removed and replaced with
Blank stainless steel plates

1 New Digital Hall Position Indicators will be provided at Main Lobby only

1 New Car Travelling Lantern will be installed in each elevator in the appropriate jamb per ADA
visibility requirements from Hall stations

2 New switch assembly and fixture to be flush mounted at the top and bottom landings of each
elevator for hoistway access per code

Provide Mechanical Air Filtration System (1) per car, equipped with disinfectant-coated
filter, rated for 12 air exchanges per hour.

Provide UV Sanitization system (1) per car.

Provide alternate pricing for touchless Car Station (1) per car Operating Panel and
Touchless Hall Station Operating Panels (1) per floor.
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Warranty/ Interim maintenance

Proposal shall include 12 months construction/warranty maintenance with 24 hour minor
adjustment callback service included. Each unit to receive 12 months of coverage from
equipment turnover.

Proposal shall include Interim, maintenance PM costs per month, per unit, to maintain
existing elevator equipment under a full preventative maintenance agreement during the
modernization process. When elevators are removed from service for the modernization,
interim PM responsibilities will end. It is the intent of the owner to suspend/cancel
existing PM service and award Modernization and interim PM responsibilities to the same
vendor.
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GEARED TRACTION ELEVATOR MODERNIZATION - APPENDIX

Appendix: Clarifications

All new elevator equipment provided shall meet applicable ASME A17.1 code requirements. Any provisions of codes
applicable to out-of-scope items shall be the Purchaser’s responsibility. Cost of any future code changes adopted prior to
permitting and completion are excluded.

The existing cab and entrance dimensions, which may not meet current ADA or stretcher access rules, will be retained as is

All proposals to include inspections and testing as required by the applicable jurisdiction. However, any re-testing required
due to other trades’ failures to complete their work or tests in a timely manner will be billed at our regular billing rates.

The ASME code limits changes to the empty car weight + capacity of each elevator to 5% of the originally installed value. If
past or proposed changes result in a change to the weight or system pressure (for hydraulic) greater than 5% above the
original design values, the cost of any engineering and of any required modifications to the elevator system or structure
shall be extra to this proposal scope and pricing. If this situation is discovered during the engineering process, “Awarded
Contractor” will notify purchaser and recommend an alternate design or other changes.

Asbestos: Notwithstanding anything contained to the contrary within this bid or contract, “Awarded Contractor’s” work shall
not include any abatement or disturbance of asbestos containing material (ACM) or presumed asbestos containing
materials (PACM). Any work in a regulated area as defined by Section 1910 or 1926 of the Federal OSHA regulations is
excluded from “Awarded Contractor's” scope of work without an applicable change order to reflect the additional costs and
time. In accordance with OSHA requirements, the Customer shall inform contractor and its employees who will perform
work activities in areas which contain ACM and/ or PACM of the presence and location of ACM and/or PACM in such areas
which may be contacted during work before entering the area. Other than as expressly disclosed in writing, Customer
warrants that contractors work area at all times meets applicable OSHA permissible exposure limits (PELs). Contractor
shall have the right to discontinue its work in any location where suspected ACM or PACM is encountered or disturbed.
Any asbestos removal or abatement, or delays caused by such, required in order for contractor to perform its work shall be
the Customer’s sole responsibility and expense. After any removal or abatement, customer shall provide documentation
that the asbestos has been abated from the contractor work area and air clearance reports shall be made available upon
request prior to the start of contractor work.
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Site Requirements & Work by Other Trades

Owner reserves the right to Request a turnkey proposal but base bid does not include any of these
requirements

“Awarded Contractor” is to perform a detailed site survey, upon award, to determine all applicable items as listed in
this section that are needed in either Franklin Tower or Harbor Terrace. Contractor is to provide a detailed list of items
needed to Owner (PHA) or its designated representative, with 30 days.

Level of compliance and need in each building may vary from each other or this list. This is a list of requirements only
to comply with current code/jurisdictional elevator safety requirement

The work described below is a summary of work to be performed by
others (“Work by Other Trades”) that may be required in conjunction
with the elevator modernization performed by contractor (the “Work”).
Purchaser shall provide any and all building electrical, structural and
mechanical system upgrades required for code compliance, life
safety, and proper equipment installation and operation. The
Authorities Having Jurisdiction (AHJ) may require additional remedial
or preparatory work. All required remedial or preparatory work shall
be performed by properly licensed trade contractors in compliance
with applicable codes and based on a schedule of performance that
allows for uninterrupted progress of the Work. Under no
circumstances shall “Awarded Contractor” be responsible for any
cost associated with the performance of remedial work by others.
Purchaser shall provide the following unless specifically included in
contractor’'s Work:

1. ELECTRICAL

® A properly rated three phase fused disconnect switch, externally
operable and lockable in the open position, located as required
by code. Accommodate any increases in motor size or feeder
loads.

o A dedicated 110 VAC fused disconnect switch, externally
operable and lockable in the open position adjacent to the
machine room door for cab lighting and ventilation, located as
required by code.

® Shunt-trip disconnect if fire sprinklers are present in machine
room or hoistway.

® GFl 120 VAC convenience outlets in machine room and pit.

® Separate outlet in the pit area if a sump pump is installed.

® Telephone line service brought to the elevator machine room for
emergency communication device.

® Any required RF shielding of TV or radio transmitters, antennae
and/or wave-guides.

® Conduit with pull boxes from each elevator bank to any remote
fire control or communication panels specified.

® Provide a separate 15-amp, 115 VAC fused service with ground
(powered by building emergency power system, when available)
for “Awarded Contractor” 24/7 Emergency Communications,
when specified. Must include the means to disconnect each
service and lock-off in the “open” position (NFPA 70 article
620.22 and 620.53 or CEC article 38.22 and 38.53).

® Roof lighting — reference electrical drawings and specifications for

more info.

® Electrical provisions for new mechanical equipment - — reference
electrical drawings and specifications for more info.

® Electrical provisions for new Car Sanitization Air Filtration System
— 1 per car.

® Electrical provisions for new Car Sanitization UV Light System —
1 per car.

If required by building code: standby/emergency power, sufficiently
sized to provide power of permanent characteristics to each
elevator’s disconnect, simultaneously, upon loss of regular power,
including feeders, transfer switches and auxiliary contact signal
outputs to elevator controllers.

2. MACHINE ROOM

® A code-compliant machine room. Provide or maintain fire
rating as required by building code.

® Fire-rated door for access into the machine room. Door shall
be self-closing and self-locking, operable from inside the room
without the use of a key.

e |ndependent ventilation or an air conditioning system for the

elevator machine room, to assure temperature is maintained

between 65 degrees and 95 degrees Fahrenheit — reference

electrical drawings and specifications for more info, and

coordinate with electrician in field as required. Coordinate

Location in field with Owner.

Fire extinguisher inside machine room.

Minimum clear machine room height of 7’-0".

Suitable lighting that provides a minimum of 19 ftc at floor.

Removal of any non-elevator related equipment and materials

from within the machine room and proper disposal of oil and

other hazardous or non-hazardous substances and materials.

3. HOISTWAY

® A code-compliant hoistway, constructed in accordance with
“Awarded Contractor's” requirements and specifications.
Provide or maintain fire rating as required by building code.

® Patching of all holes in hoistway walls with fire rated material.

® Beveling all ledges within hoistway measuring over 4.

® Removal of any non-elevator related equipment and materials
from within the hoistway and proper disposal of oil and other
hazardous or non-hazardous substances and materials.

® A guarded light fixture and light switch in pit. Switch must be
located 42" above the lowest landing floor level.

® A means of displacing water located in the pit and containing
and disposing of oil, chemicals, and other substances in
compliance with environmental laws and regulations
(““Awarded Contractor”” assumes no responsibility for
discharge of oil, chemicals, and other substances into storm
water systems, sanitary sewer systems, retention ponds, etc.).
Elevator hoistway ventilation to the outside atmosphere as
required by building code.

4. FIRE SERVICE

® Fire alarm smoke detectors with wiring and relays in the
machine room terminating at elevator controller.

® Fire alarm initiating devices must be located in front of each
elevator entrance as well as in the machine room and at the
top of the hoistway.

Where sprinklers exist in the machine room and/or hoistway, a
fire alarm initiating device within 12" of each sprinkler head.
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5. ACCESS INTEGRATION/SECURITY

Card Readers are not applicable to this project.

Any required software to ensure proper communication
between ““Awarded Contractor” " control system(s) and
building system(s) shall be the responsibility of others.

A designated 115V 15A circuit is required at each of the
remote monitoring stations.

“Awarded Contractor” recommends a minimum 100 Mbit/s
Ethernet for each of the following application(s): Integrated
Touchscreen/Keypad Destination Operating Panels,
Monitoring System, Multi-Media Equipment.

Each cab shall be equipped with security camera integral
to the building security camera system. Coordinate
product and system requirements with owner.

6. COUNTERWEIGHTING

® Proposals are based upon the existing car to

counterweight weight ratio being consistent with elevator
industry standards. This is defined as the counterweight
weight being equal to the empty car weight plus 40%. The
actual assemblies will be weighed during the
modernization process. If modifications are required to
correct the existing weight balance, these modifications
will be provided at additional cost.

7. RK1 FUSES AND CIRCUIT BREAKERS

Fuses are to be current limiting class RK1 or equivalent.
Circuit breakers are to have current limiting characteristics
equivalent to RK1 fuses. Provisions of these fuses are the
responsibility of others, not “Awarded Contractor”.

8. GENERAL

Access to the building to perform the Work and for
deliveries with dry, protected storage adjacent to the
hoistway.

Cutting of existing walls, floors and finishes, together with
all repairs made necessary by such cutting or changes,
e.g. cutting of lobby walls for flush hall fixtures and
removal of encroaching lobby features such as wall-
mounted ashtrays. Removal, replacement, and/or repair of
any mirrors, millwork, plaster, stone or other special hall
finishes.

All work of other trades must be complete and ready at
time of first elevator inspection, or elevator will not be
released for operation by the AHJ. If the AHJ does allow
temporary operation under a Temporary Operating
Inspection (TOI), any associated costs shall be
Purchaser’s responsibility.

Our tender is based on suitable site conditions, material
and tooling storage space, and bathroom access being
available on site.

Safe working environment must be provided and
supported by provision for adequate entrance protection,
means of hoisting, hoistway dividing screens, and
protection of floors walls and doors etc.

Emergency evacuation procedures to be clearly defined
where required. Subject to site survey and actions agreed.
Any portion of the Work that is subject to the permissions
of local authorities beyond the elevator permits must be
identified to “Awarded Contractor”. Responsibility for
permits to be agreed. Permits and appropriate signage
indicating any changes to pedestrian access routes for
building users must be in place prior to start of the Work.
Elevator installation methods requires the integrity of the
existing Safety Gear and Overspeed protection devices,
and are therefore subject to verification of suitability prior
to commencement of the work. Any remedial work
required or alternative solution is not included in this
tender.
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PART 1

1.01

1.02

A

B.

C.

1.03

SECTION 260000

GENERAL ELECTRICAL REQUIREMENTS

GENERAL
SECTION INCLUDES

Basic Electrical Requirements specifically applicable to Divisions 26, 27 and 28 Sections.

REFERENCES

ANSI/NFPA 70 - National Electrical Code.
ANSI C2 - National Electrical Safety Code.
ANSI/NFPA 101 - Life Safety Code.

RELATED REQUIREMENTS

A. Conditions of the Contract and Division 1 - General Requirements, apply to all work, including

1.04

A

1.05

1.06

A

work of this Division. Examine all contract documents for requirements affecting this work.
SUBMITTALS
Submit under provisions of Division 01.

Submit shop drawings and product data grouped to include complete submittals of related
systems, products, and accessories in a single submittal.

Mark dimensions and values in units to match those specified.

Provide fixture schedule, lighting drawings, panelboard schedules and single line or risers
diagram(s) to supplier for assistance in pricing as applicable. Contractor shall receive one
set of black line drawings for reproduction from the engineer for this purpose.
REGULATORY REQUIREMENTS

Conform to applicable local, State and Federal Building Code for the State of Maine.

Electrical: Conform to NFPA 70, NFPA72, NFPA 99, NFPA 101, ANSI C2, 2 FM, UL, and
applicable ASTM and ANSI Standards.

Contractor shall visit the site to become familiar with all existing conditions affecting this work.
No claim shall be recognized for extra compensation due to failure of contractor to familiarize
himself/herself with the conditions and extent of proposed work.

Obtain permits and request inspections by local authority having jurisdiction.

PROJECT/SITE CONDITIONS

Install Work in locations shown on Drawings, unless prevented by Project conditions.

GENERAL ELECTRICAL REQUIREMENTS 2600000 - 1
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B. Prepare drawings showing proposed rearrangement of Work to meet Project conditions,

1.08

1.09

including changes to Work specified in other Sections. Obtain permission of Engineer before
proceeding.

TEMPORARY LIGHT AND POWER

Temporary light and power shall be installed and maintained by the Electrical Contractor for
use by all trades for the duration of construction complete with all wiring, switches, protective
devices and similar equipment as may be required. Arrangement for the temporary service
with the Power Company is the responsibility of the Electrical Contractor. Power bills will be
paid by the General Contractor. Provide 120/208 volt or 120/240 volt 100 ampere, drop box
similar to standard CMP detail 980-31.1.4. Provide 15-20 watt self ballasted compact
fluorescent, lamps with plastic “cages” as needed. or 4 foot twin lamp (T8) fluorescent
tamper-proof, gasketted and water-tight as required.

CONTRACT DRAWINGS AND SPECIFICATIONS

It is to be understood that drawings accompanying these specifications are intended to show
general arrangement and extent of work to be done, but exact location and arrangement of all
components shall be determined as work progresses. Anything shown on the drawings and
not specifically mentioned in specifications or vice versa shall be considered as required in
both.

Locations of equipment, and materials, etc., as given on drawings are approximate unless
dimensioned. It shall be understood they are subject to such modifications as may be found
necessary or desirable at time of installation in order to meet any structural conditions. Such
changes shall be made by the contractor without extra charges.

Because of small scale drawings, all required offsets, etc., as may be required to clear work
of other Contractors, may not be shown. Contractor, however, shall provide all necessary
offsets, etc., as required to complete the installation of their work and not conflict with that of
others.

It is the intention that wiring systems shall be complete and fully operational. The contractor
shall identify system components during the bid process that clearly constitute conditions that
would cause the system to be incomplete. Clarification: The remedy to these discrepancies
shall be communicated by the engineer to all bidders or included as an addenda.

MATERIALS AND LABOR

Bidders for this work shall carefully examine the Plans and Specifications, as the Contractor
shall be required to furnish all materials and labor necessary to deliver to the Owner a
complete system installed in full accordance with Local State and Federal laws. The system
shall be furnished as specified, tested, and turned over to the Owner in perfect operating
condition.

All materials shall be new and of best quality of their respective kinds. Workmanship in all
respects shall be of highest grade and all construction shall be done according to best
practices of the trade. Materials shall be warrantied directly by the manufacturer.

Contractor shall provide, when required for review of Engineer, labeled samples of any
material or equipment specified herein or proposed to be used on this project.

D. Where words "furnish", "provide" or "install" are mentioned, either singly or in combination,

GENERAL ELECTRICAL REQUIREMENTS 2600000 - 2
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these words are hereby interpreted to mean "furnish and install" or "provide and install,"
including all materials complete with all connections, supplemental devices, accessories and
appurtenances, unless specifically otherwise noted. These words are likewise hereby
interpreted as being prefixed to all materials, equipment, and apparatus hereinafter
mentioned, either in abbreviated or schedule information.

PROTECTION OF WORK AND MATERIALS

Contractors shall be responsible for the care and protection of all materials delivered and
labor performed until the completion of the work.

Cap all uncompleted lines, raceways, and ducts until ready for final connections, or future
work as indicated.

All portions of the work liable to damage by weather or by those engaged on the project, must
be securely protected by temporary, but substantial covering which must be maintained in
position until Engineer authorizes removal.

REPLACEMENTS

In the event of damage to any equipment or materials, immediately make all repairs and
replacements necessary to the approval of the Engineer at no additional cost to the Owner.

SAFETY REGULATIONS

All work to be performed and/or installed shall conform to all requirements of the
Occupational Safety and Health Act (OSHA) of 1970 and all Amendments thereto.

INSURANCE

The Contractor shall purchase and maintain all Workmen's Compensation Insurance, Public
Liability and Property Damage Insurance during the progress of the work and until completion
and acceptance of the entire project by the Owner.

QUALITY ASSURANCE/CONTROL OF INSTALLATION

Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and
workmanship, to produce Work of specified quality.

Comply fully with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request clarification
from Engineer before proceeding.

Comply with specified standards as a minimum quality for the Work except when more
stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

Perform work using persons qualified to produce workmanship of specified quality.

Secure Products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, and physical distortion or disfigurement.

SCHEDULE OF MATERIALS AND EQUIPMENT

GENERAL ELECTRICAL REQUIREMENTS 2600000 - 3
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A. As soon as practicable, and before commencement of installation of any material or

1.20

1.21

equipment, a complete schedule of materials and equipment proposed for installation shall be
submitted for review. Schedule shall also include a list of all proposed subcontractors.

Partial or incomplete lists will not be considered. Any materials, fixtures, and equipment not
conforming to specifications may be rejected. Also see Section 01300, Submittals.

Orders for purchase of any devices, material, conduit, etc., or other equipment shall not be
placed until this schedule is reviewed.

UNDERWRITER'S APPROVALS

All electrical materials and equipment shall bear label of Underwriter's Laboratories, shall be
listed by them in their list of electrical fittings and shall be approved by them for purpose for
which they are to be used, unless materials and equipment are of a type for which
Underwriter's Laboratories does not list or provide label service.

SUBSTITUTIONS

Where the specifications allow the substitution of a product for that which has been specified,
said substitution must be reviewed by the Engineer and shall be equivalent in all respects to
that which is specified. The Engineer's decision shall be obtained on all questions as follows,
and his/her judgment shall be final and binding on all parties.

Reference in the specifications or on the drawings to any product, material, fixture, form or
type of construction, etc., by proprietary name, manufacturer, make or catalog number, shall
be interpreted as establishing a standard of quality or design and shall not be construed as
limiting competition. The Contractor may, at his/her option, use any fully equivalent substitute
provided written review by the Engineer is first obtained indicating acceptance of the equality
of the substitute preferred.

For materials or equipment which are supplied with integral or factory applied finish, the
colors of same shall be considered in evaluating substitutions.

For the purpose of avoiding conflicts with other trades, contracts, and adjoining work where
more than one (1) article, device, material, fixture, form or type of construction, etc., is
referred to by proprietary name, manufacturer, make or catalog number, the first named shall
be used as the basis of design and details. The cost of any changes of approved equivalent
item shall be borne by the Contractor requesting such change.

RECORD DRAWINGS

During construction, the Contractor shall keep an accurate record of all deviations to the
installation of the work as indicated on the drawings. Upon completion of the work, the
Contractor shall furnish a copy of this record to the Engineer, on a black line of the original
which will be available from the Engineer. Submit record drawings before requesting final
payment.

MANUFACTURER'S REPRESENTATIVE

At appropriate times, or as directed by the Engineer, provide the services of a competent
factory trained Engineer or Technician of the particular manufacturer of equipment or item
involved, to inspect, adjust, and place in proper operating condition any and all such items of
manufacture. No additional compensation shall be allowed Contractors for such service.

MANUFACTURERS' INSTRUCTIONS, AND OPERATION AND MAINTENANCE DATA

GENERAL ELECTRICAL REQUIREMENTS 2600000 - 4
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A. Provide for each item of equipment or apparatus furnished, a complete set of printed

1.22

PART 2

PART 3

3.01

instructions obtained from the manufacturer covering proper operation, care, lubrication,
cleaning, servicing, adjustment, etc., together with any special safety instructions.

Manufacturers' data shall further include performance data (time current curves, where
applicable), complete parts lists, recommended spare parts lists, and wiring diagrams.

Data shall be arranged in complete sets, properly indexed and marked.
Data shall include complete set of shop drawings.

Material shall first be submitted in preliminary fashion for review by Engineer. After approval,
Contractor shall submit two (2) copies in bound volumes to the Engineer for distribution.
Provide contacts for service agencies for all major system components.

GUARANTEES

An item becomes "defective" when it ceases to conform to this Contract Document.
Guarantees beginning on the date of issuance of the Owner's final payment, or certificate of
substantial completion, with Owner taking occupancy or beneficial use thereafter.

Upon completion of the work and before applying for final payment, furnish a written
guarantee, stating that the work complies with the provisions of codes listed herein and the
local enforcing authorities, and that it will be free from defects of material and workmanship
for the required guarantee period. Guarantee shall further state that the Contractor will, at his
own expense, repair and/or replace any of his material and work which may become
defective during the time of guarantee, together with other work damaged as a consequence
of such defects. All manufacturers written warranties shall apply to materials. Warranties
other than that of the manufacturer are not acceptable.

The guarantee period shall be one (1) year except when longer periods are indicated for
specific equipment.

All materials in Division 26 where a written warranty is published shall require the warranty to
be offered by the product manufacturer.

PRODUCTS

Not used.

EXECUTION

CONNECTION TO EQUIPMENT

The Contractor shall be responsible for proper wiring and raceway connections to equipment,
make sure of alignment, both initially and under operating conditions, and provide proper
supports, brackets, means of expansion, etc., to make sure that no excessive stresses are
applied to equipment. Raceways shall be run to the equipment and alignment checked
before final bolting and fastening.

At the request of the Engineer, dismantle equipment connections to demonstrate proper
installation and make such corrections necessary without additional compensation for
disassembly, re-connection, or the required corrective work.
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C Equipment shall be installed in such a manner as to permit disconnecting for service and

3.02

3.03

3.04

3.05

3.06

repairs without the necessity of rigging.
CLOSING IN UNINSPECTED WORK

General: Do not cover up or enclose work until it has been properly and completely
inspected and approved. Engineer may waive this requirement by written permission.

Noncompliance: Should any of the work be covered up or enclosed prior to all required
inspections and approvals, uncover the work as required, and after it has been completely
inspected and approved, make all repairs and replacements with such materials as are
necessary to the approval of the Engineer and at no additional cost to the Owner.

CLEANING OF SYSTEMS

All wiring systems shall be thoroughly cleaned prior to initial operation and in accordance with
manufacturer's instructions for equipment to be furnished and/or installed.

Furnish all detergents, solvents, cleaning compounds, tools, etc., required in connection with
cleaning operations.

Thoroughly clean all exposed portions of all equipment, remove all labels, and wipe clean
with a damp rag.

TESTING, BALANCING, AND ADJUSTING

Electrical loads shall be balanced on all phase legs to a tolerance of plus or minus 10
percent. Include testing circuits for shorts to ground. Measure grounding system resistance.
Correct all deficiencies. Provide all test equipment.

INSTRUCTIONS

On completion of the job, Contractor shall provide competent technicians to thoroughly
instruct the Owner's representative in the care and operation of the system. The total period
of instruction shall not exceed 2 hours and be performed in a minimum of one interval. The
time of instruction shall be arranged with the Owner. The Electrical subcontractor shall be
present and participate in the Owner’s instruction.

FIRESTOPPING

Firestopping shall be performed in accordance with Specification Section “Firestopping”. All
penetrations of fire-rated assemblies including walls and floors by electrical system
components (conduits, cables, trays, etc.) shall be firestopped as specified. Coordinate size,
location and type of sleeves as required by firestopping systems.

** END OF SECTION ***
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A

1.2

A

B.

1.3

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

Related Requirements:

1. Section 271500 "Communications Horizontal Cabling" for cabling used for voice and data
circuits.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A

B.

C.

D.

22

A

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. General Cable Technologies Corporation.

2. Southwire Incorporated.

3. The Okonite Company.

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2.
Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for Metal Clad cable,
Type MC or SO cable.

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
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23

PART 3 -

3.1

3.2

AFC Cable Systems, Inc.

Gardner Bender.

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

lisco; a branch of Bardes Corporation.

NSi Industries LLC.

0O-Z/Gedney; a brand of the EGS Electrical Group.
3M; Electrical Markets Division.

Tyco Electronics.

©CoNO>OA~LN =

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

EXECUTION

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4
AWG and larger. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and
larger.

All conductor sizes shown on drawings are for copper unless noted otherwise.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS

Service Entrance: Type THHN-2-THWN-2, single conductors in raceway.

Feeders: Type THHN-2-THWN-2, single conductors in raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN-2-THWN-2, single conductors
in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Metal Clad Cable, Type MC.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type
THHN-2-THWN-2, single conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.
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3.3

3.4

3.6

INSTALLATION OF CONDUCTORS AND CABLES
Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

Complete raceway installation between conductor and cable termination points according to
Section "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

Make splices, terminations, and taps that are compatible with conductor material.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section "Identification for Electrical
Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Test and Inspection Reports: Prepare a written report to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.
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C. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

A

B.

1.3

A

1.4

A

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes: Grounding systems and equipment.

Section includes grounding systems and equipment, plus the following special applications:

1. Underground distribution grounding.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

A

B.

CONDUCTORS

Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless
otherwise required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in
diameter.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

il e

o o
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C.

2.2

A

B.

C.

D.

2.3

A

Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100
mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart.
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V.
Lexan or PVC, impulse tested at 5000 V.

CONNECTORS
Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items

connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with at
least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

Bus-bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 3/4 inch by 10 feet.

1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches (1200

mm) long.
2. Backfill Material: Electrode manufacturers recommended material.

PART 3 - EXECUTION

3.1

A

B.

C.

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG
minimum.

1. Bury at least 24 inches (600 mm) below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank when
indicated as part of duct-bank installation.

Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 2 inches (50 mm) minimum from wall, 6 inches (150 mm)
above finished floor unless otherwise indicated.
2. Where indicated on both sides of doorways, route bus up to top of door frame, across top

of doorway, and down to specified height above floor; connect to horizontal bus.
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3.2

3.4

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4, Connections to Structural Steel: Welded connectors.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.
Install insulated equipment grounding conductors with all feeders and branch circuits.

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers,
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct
and connected metallic piping.

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.

Metal Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate
insulated equipment grounding conductor in addition to grounding conductor installed with
branch-circuit conductors.

INSTALLATION
Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may

be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length

from each other and located at least the same distance from other grounding electrodes,
and connect to the service grounding electrode conductor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection

is required, use a bolted clamp.
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3.5

3.6

D.

Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one
of the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond
across flexible duct connections to achieve continuity.

LABELING

Comply with requirements in Section 260553 "Identification for Electrical Systems" for

instruction signs. The label or its text shall be green.

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's written
instructions.

Grounding system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and less: 10 ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260533

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

1.4

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Metal conduits, tubing, and fittings.

2. Nonmetal conduits, tubing, and fittings.
3. Boxes, enclosures, and cabinets.
DEFINITIONS

GRC: Galvanized rigid steel conduit.

ACTION SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

PART 2 - PRODUCTS

2.1

A

C.
D

m

METAL CONDUITS, TUBING, AND FITTINGS

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

GRC: Comply with ANSI C80.1 and UL 6.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel or aluminum.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Fittings for EMT:
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2.2

2.3

a. Material: Steel or die cast.
b. Type: Setscrew.

2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions were installed, and including flexible external bonding jumper.

Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction
for use in conduit assemblies, and compounded for use to lubricate and protect threaded
conduit joints from corrosion and to enhance their conductivity.

NONMETALLIC CONDUITS, TUBING, AND FITTINGS

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less,
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

BOXES, ENCLOSURES, AND CABINETS

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with
gasketed cover.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib
(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 Ib (23 kg)
shall be listed and marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm
deep).

Gangable boxes are allowed.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R with continuous-hinge
cover with flush latch unless otherwise indicated.
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1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
K. Recessed device box.
1. Non-metallic, recessed electrical box with trim plate.
2. Two-gang style to allow installation of two duplex receptacles, or two low voltage devices

in the box.

PART 3 - EXECUTION

3.1

3.2

A

B.

C.

D.

A

B.

RACEWAY APPLICATION
Outdoors: Apply raceway products as specified below unless otherwise indicated:

Exposed Conduit: GRC.

Concealed Conduit, Aboveground: GRC.

Underground: RNC

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC.

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

PN~

Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed: EMT.

2. Concealed in Ceilings and Interior Walls and Partitions: EMT.

3 Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

Damp or Wet Locations: GRC.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in damp or wet locations including kitchens.

o s

Minimum Raceway Size: 3/4-inch (21-mm) trade size.
Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated.
Comply with NEMA FB 2.10.

2. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10.

3 Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.
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C. Complete raceway installation before starting conductor installation.
D. Arrange stub-ups so curved portions of bends are not visible above finished slab.

E. Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm)
of changes in direction.

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

G. Support conduit within 12 inches (300 mm) of enclosures to which attached.

H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

l. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

J. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated
throat metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with
locknuts. Install insulated throat metal grounding bushings on service conduits.

K. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

L. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings
in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

M. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use
roll cutter or a guide to make cut straight and perpendicular to the length.

N. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each
end of pull wire. Cap underground raceways designated as spare above grade alongside
raceways in use.

0. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830
mm) of flexible conduit for equipment subject to vibration, noise transmission, or movement; and
for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

P. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to center of
box unless otherwise indicated.

Q. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

R. Locate boxes so that cover or plate will not span different building finishes.
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3.3

3.4

3.5

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.
BOXES FOR WIRING DEVICES IN EXTERIOR WALLS AND INTERIOR SOUND CONTROL
WALLS BETWEEN RESIDENT ROOMS.

Provide air vapor barrier install per manufacturer's instructions. Provide LESSCO model
number: VAPORBOX

INSTALLATION OF ELECTRICAL BOXES IN FIRE RATED WALLS

Outlet boxes on opposite sides of the wall shall be separated as follows:

1. By a horizontal distance of not less than 24 inches (610 mm);

2. By a horizontal distance of not less than the depth of the wall cavity where the wall cavity
is filled with cellulose loose fill, rockwool or slag mineral wool insulation.

3. By protecting both outlet boxes by listed putty pads, 3M Catalog # MPP+ or equal.

Boxes exceeding 16 sq. in. (103 sq. cm) must be protected by listed putty pads, 3M Catalog #
MPP+ or equal.

FIRESTOPPING

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping.”

END OF SECTION 260533
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SECTION 261900
SUPPORTING DEVICES

PART 1 GENERAL
1.01  WORK INCLUDED
A. Conduit and equipment supports.
B. Fastening hardware.
1.02 RELATED WORK

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

PART 2 PRODUCTS
2.01 MATERIAL
A. Support Channel: Galvanized or painted steel.
B. Hardware: Corrosion resistant.
PART 3 EXECUTION
3.01  INSTALLATION
A. Install products in accordance with manufacturer’s instructions.

B. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure using
pre-cast insert system, expansion anchors, beam clamps.

C. Anchors and Fasteners

1) Concrete Structural Elements: Use pre-cast insert system, expansion anchors, powder
actuated anchors and preset inserts.

2) Steel Structural Elements: Use beam clamps, steel ramset fasteners, and welded
fasteners.

3) Concrete Surfaces: Use self-drilling anchors and expansion anchors.

4) Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle bolts and hollow wall
fasteners.

5) Solid Masonry Walls: Use expansion anchors and preset inserts.

6) Sheet Metal: Use sheet metal screws.

7) Wood Elements: Use wood screws.

D. Do not fasten supports to piping, ductwork, mechanical equipment, or conduit.
E. Do not use power-actuated anchors.

F. Do not drill structural steel members.
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G. Fabricate supports or trapeze hangers from structural steel or steel channel, rigidly welded or
bolted to present a neat appearance. Use hexagon head bolts with spring lock washers
under all nuts.

H. In wet locations install free-standing electrical equipment on concrete pads.

I. Install surface-mounted cabinets and panelboards with minimum of four anchors. Provide
steel channel supports to stand cabinet one inch off wall.

*** END OF SECTION ***
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1

A

1.2

1.3

o O

m

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Weather-resistant receptacles.

3. Snap switches.

4. Cord and plug sets.

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.
RFI: Radio-frequency interference.

TVSS: Transient voltage surge suppressor.

UTP: Unshielded twisted pair.

ADMINISTRATIVE REQUIREMENTS
Coordination:

1. Receptacles for Owner-Furnished Equipment: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Field quality-control reports.
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PART 2 - PRODUCTS

21

A

22

2.3

24

MANUFACTURERS

Manufacturers' Names:  Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand (Pass & Seymour).

PN~

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.
GENERAL WIRING-DEVICE REQUIREMENTS

Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section.
STRAIGHT-BLADE RECEPTACLES

Convenience Receptacles, 125V, 20A: Comply with  NEMAWD 1, NEMA WD 6
Configuration 5-20R, UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

GFCI RECEPTACLES

General Description:

1. Straight blade, non-feed-through type.

2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.

3. Include indicator light that shows when the GFCI has malfunctioned and no longer
provides proper GFCI protection.

Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
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2.5 CORD AND PLUG SETS
A. Description:

1. Match voltage and current ratings and number of conductors to requirements of
equipment being connected.

2. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with
green-insulated grounding conductor and ampacity of at least 130 percent of the
equipment rating.

3. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for
connection.

2.6 TOGGLE SWITCHES
A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
B. Switches, 120/277 V, 20 A:
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
2.7 WALL-BOX DIMMERS
A. Control: Continuously adjustable slider; with single-pole or three-way switching. Comply with
UL 1472.
2.8 WALL PLATES
A. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces: Stainless Steel.

3. Material for Unfinished Spaces: Stainless Steel.

4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover and listed and
labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.
2.9 FLOOR SERVICE FITTINGS
A. Type: Modular, flush-type, dual-service units suitable for wiring method used.
B. Compartments: Barrier separates power from voice and data communication cabling.
C. Service Plate: Round, die-cast aluminum with satin finish.
D. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise indicated.
E. Voice and Data Communication Outlet: Two modular, keyed, color-coded, RJ-45 jacks for UTP

cable complying with requirements in Section 271500 "Communications Horizontal Cabling."
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2.10

A

FINISHES

Device Color:

1.

Wiring Devices Connected to Normal Power System: As selected by Architect unless
otherwise indicated or required by NFPA 70 or device listing.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

INSTALLATION

Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

Coordination with Other Trades:

1.

Protect installed devices and their boxes. Do not place wall finish materials over device
boxes and do not cut holes for boxes with routers that are guided by riding against
outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70,

Article 300, without pigtails.

Device Installation:

Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.

When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
Use a torque screwdriver when a torque is recommended or required by manufacturer.
When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

WIRING DEVICES 262726 - 4



PHA Franklin Towers Elevator Modernization

2003 Issued for: Bidding

3.2

3.3

3.4

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the right.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

Dimmers:
1. Install dimmers within terms of their listing.
2. Install unshared neutral conductors on line and load side of dimmers according to

manufacturers' device listing conditions in the written instructions.
Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.
Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.
GFCI RECEPTACLES
Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is
not required.
IDENTIFICATION
Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or
engraved machine printing with black-filled lettering on face of plate, and durable wire markers
or tags inside outlet boxes.

FIELD QUALITY CONTROL

Test straight-blade for the retention force of the grounding blade according to NFPA 99.
Retention force shall be not less than 4 oz. (115 g).

Wiring device will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 283111

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. System smoke detectors.
2. Heat detectors.
3. Addressable interface device.
1.2 SYSTEM DESCRIPTION
A. Noncoded, addressable system, with multiplexed signal transmission, dedicated to fire-
alarm service only. Expand existing fire alarm system to include new devices
indicated on drawings.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Shop Drawings: For fire-alarm system. Include plans, elevations, sections, details,
and attachments to other work.

1. Comply with recommendations in the "Documentation" Section of the
"Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.

2. Include voltage drop calculations for notification appliance circuits.

3. Include battery-size calculations.

4. Include performance parameters and installation details for each detector,

verifying that each detector is listed for complete range of air velocity,
temperature, and humidity possible when air-handling system is operating.

5. Include plans, sections, and elevations of heating, ventilating, and air-
conditioning ducts, drawn to scale and coordinating installation of duct smoke
detectors and access to them. Show critical dimensions that relate to placement
and support of sampling tubes, detector housing, and remote status and alarm
indicators. Locate detectors according to manufacturer's written
recommendations.

C. General Submittal Requirements:
1. Submittals shall be approved by authorities having jurisdiction prior to submitting

them to Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:
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a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level Ill minimum.
1.4 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified Installer.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For fire-alarm systems and components to include
in emergency, operation, and maintenance manuals.

B. Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.
2. Program Software Backup: On magnetic media or compact disk, complete with
data files.

3. Device address list.
4. Printout of software application and graphic screens.
1.6 QUALITY ASSURANCE

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for
installation of units required for this Project.

B. Installer Qualifications: Installation shall be by personnel certified by NICET as fire-
alarm Level Il technician.

C. Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system
from single source from single manufacturer. Components shall be compatible with,
and operate as, an extension of existing system.

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

1.7 SOFTWARE SERVICE AGREEMENT

A.  Comply with UL 864.

B. Technical Support: Beginning with Substantial Completion, provide software support
for two years.

C. Upgrade Service: Update software to latest version at Project completion. Install and
program software upgrades that become available within two years from date of
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Substantial Completion. Upgrading software shall include operating system. Upgrade
shall include new or revised licenses for use of software.

1.

Provide 30 days' notice to Owner to allow scheduling and access to system and
to allow Owner to upgrade computer equipment if necessary.

PART 2 - PRODUCTS

2.1 SYSTEM SMOKE DETECTORS

A.  General Requirements for System Smoke Detectors:

1.
2.
3

Comply with UL 268; operating at 24-V dc, nominal.

Detectors shall be four-wire type.

Integral Addressable Module: Arranged to communicate detector status (normal,
alarm, or trouble) to fire-alarm control unit.

Base Mounting: Detector and associated electronic components shall be
mounted in a twist-lock module that connects to a fixed base. Provide terminals
in the fixed base for connection to building wiring.

Self-Restoring: Detectors do not require resetting or readjustment after actuation
to restore them to normal operation.

Integral Visual-Indicating Light: LED type indicating detector has operated and
power-on status.

B. Photoelectric Smoke Detectors:

1.

2.

Detector address shall be accessible from fire-alarm control unit and shall be
able to identify the detector's location within the system and its sensitivity setting.
An operator at fire-alarm control unit, having the designated access level, shall
be able to manually access the following for each detector:

Primary status.

Device type.

Present average value.

Present sensitivity selected.
Sensor range (normal, dirty, etc.).

P20 TD

C. Duct Smoke Detectors: Photoelectric type complying with UL 268A.

1.

2.

Detector address shall be accessible from fire-alarm control unit and shall be
able to identify the detector's location within the system and its sensitivity setting.
An operator at fire-alarm control unit, having the designated access level, shall
be able to manually access the following for each detector:

Primary status.

Device type.

Present average value.

Present sensitivity selected.
Sensor range (normal, dirty, etc.).

P20 TD

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111 -3



PHA Franklin Towers Elevator Modernization

2003 Issued for: Bidding

2.2

23

3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for
use with the supplied detector.

4. Each sensor shall have multiple levels of detection sensitivity.

5.  Sampling Tubes: Design and dimensions as recommended by manufacturer for
specific duct size, air velocity, and installation conditions where applied.

6. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit.

HEAT DETECTORS

General Requirements for Heat Detectors: Comply with UL 521.

Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F

(57 deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless

otherwise indicated.

1. Mounting: Twist-lock base interchangeable with smoke-detector bases.

2. Integral Addressable Module: Arranged to communicate detector status (normal,
alarm, or trouble) to fire-alarm control unit.

ADDRESSABLE INTERFACE DEVICE

Description: Microelectronic monitor module, NRTL listed for use in providing a system
address for alarm-initiating devices for wired applications with normally open contacts.

Integral Relay: Capable of providing a direct signal to elevator controller to initiate
elevator recall or operate Fire/Smoke damper.

PART 3 - EXECUTION

3.1

3.2

EQUIPMENT INSTALLATION
Comply with NFPA 72 for installation of fire-alarm equipment.

Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830
mm) above the finished floor.

Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes
so they extend the full width of duct.

Heat Detectors in Elevator Shafts: Coordinate temperature rating and location with
sprinkler rating and location.

CONNECTIONS

For fire-protection systems related to doors in fire-rated walls and partitions and to

doors in smoke partitions, comply with requirements in Section "Door Hardware."
Connect hardware and devices to fire-alarm system.
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1. Verify that hardware and devices are NRTL listed for use with fire-alarm system
in this Section before making connections.

B. Make addressable connections with a supervised interface device to the following
devices and systems. Install the interface device less than 3 feet (1 m) from the device
controlled. Make an addressable confirmation connection when such feedback is
available at the device or system being controlled.

1. Alarm-initiating connection to elevator recall system and components.
2. Supervisory connections at valve supervisory switches.
3. Supervisory connections at elevator shunt trip breaker.

3.3 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements
for identification specified in Section 260553 "ldentification for Electrical Systems."

B. Install framed instructions in a location visible from fire-alarm control unit.

3.4 GROUNDING

A.  Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a
ground wire from main service ground to fire-alarm control unit.

3.5 FIELD QUALITY CONTROL
A. Tests and Inspections:
1. Visual Inspection: Conduct visual inspection prior to testing.

a. Inspection shall be based on completed Record Drawings and system
documentation that is required by NFPA 72 in its "Completion Documents,
Preparation" Table in the "Documentation" Section of the "Fundamentals of
Fire Alarm Systems" Chapter.

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection"
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72;
retain the "Initial/Reacceptance" column and list only the installed
components.

2. System Testing: Comply with "Test Methods" Table in the "Testing" Section of
the "Inspection, Testing and Maintenance" Chapter in NFPA 72.

3. Test audible appliances for the public operating mode according to
manufacturer's written instructions. Perform the test using a portable sound-level
meter complying with Type 2 requirements in ANSI S1.4.

4. Test audible appliances for the private operating mode according to
manufacturer's written instructions.

5. Test visible appliances for the public operating mode according to manufacturer's
written instructions.
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6. Factory-authorized service representative shall prepare the "Fire Alarm System
Record of Completion" in the "Documentation" Section of the "Fundamentals of
Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form"
in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in
NFPA 72.

END OF SECTION 283111
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