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Addendum No. 1
August 27, 2024

PROJECT: Ruth Enlow Library - Friendsville Branch
315 Chestnut Street, Friendsville, MD 21531

This Addendum is hereby made part of the Bid Documents dated August 08, 2024 (Project Manual
and Drawings) for the above referenced project.

The provisions of this Addendum are intended to supplement and/or supersede the provisions of the
Construction Documents only where contrary thereto.

This Addendum contains changes to the requirements of the Project Manual. Such changes shall
be incorporated into the Construction Documents and shall apply to work with the same meaning
and force as if they had been included in the original Documents. Whenever this Addendum
modifies a portion of a paragraph of the Project Manual, The remainder of the paragraph affected
shall remain in force.

The conditions and terms of the basic Specifications shall govern work described in this Addendum.
Whenever the conditions of work, and the quality or quantity of materials, or workmanship are not
fully described in this Addendum, the conditions of work, etc., included in the basic Specifications for
similar items of work shall apply to the work described in this Addendum.

If no similar items of work are included in the basic Specifications, the best quality of material and
workmanship shall apply and all work shall be subject to the written acceptance of the Architect.

GENERAL ITEMS

1. Attached Pre-Bid meeting sign-in sheets (2 pages), dated 08/23/2024

2. Attached inadvertently omitted Specifications of Division 26 - ELECTRICAL (15 Sections) and
Division 28 - ELECTRONIC SAFETY AND SECURITY (1 Section)

3. Clarification on Mockup requirements in paragraph 014000 - 1.8.K.:
The requirement for mockup installation only refers to “portions of the work requiring
mockups”. If or if not such portion requires a mockup, is identified in the respective
Specification Section of the Project Manual.

CHANGES TO THE PROJECT MANUAL
00 01 00 - TOC - Reissued Table of Contents of Project Manual with small corrections

CHANGES TO THE CONSTRUCTION DRAWINGS
none

LIST OF ATTACHMENTS

GENERAL ITEMS

Pre-Bid meeting sign-in sheets (2 pages)

Murphy & Dittenhafer, Inc.
226 West Market Street
York, Pennsylvania 17401
717+848+8627
7178432449 FAX



Project Manual Sections:

26 0519
26 05 26
26 05 29
26 05 33.13
26 05 33.16
26 0553
26 09 23
2624 16
26 27 26
26 28 13
26 28 16.16
262913
264300
26 51 00
26 56 00
28 46 00

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
CONDUIT FOR ELECTRICAL SYSTEMS

BOXES FOR ELECTRICAL SYSTEMS

IDENTIFICATION FOR ELECTRICAL SYSTEMS

LIGHTING CONTROL DEVICES

PANELBOARDS

WIRING DEVICES

FUSES

ENCLOSED SWITCHES

ENCLOSED CONTROLLERS

SURGE PROTECTIVE DEVICES

INTERIOR LIGHTING

EXTERIOR LIGHTING

FIRE DETECTION AND ALARM

PROJECT MANUAL REVISIONS

00 01 00 -

Table of Contents

DRAWING REVISIONS

none

END OF ADDENDUM NO. 1



Gl

\«@% \\ w \&J/

[T-SRF~11L,

<§~An<¢xvd,_% J mE\,Q.

| /bl
\@\v\cw\v\.‘_svv\\fzv A/ o

wARD "oV

e((,j,d%j& DO7UAD 7@ .‘v«\;:rtm

Ci€s e KLEL

ol s

2
ﬁ\) ,‘.,s\w..d \J.l T m“

SFTRWHETS,,

w2 %ﬂm.ﬁ ] mﬁ\ D72 m&ﬂ& [ wﬁﬁ\ wwa{,ﬂwv

BIEL 775 Oz

\x\mw.ﬁb Wﬂﬂ \J\{&um,

A

wo9pMoss @ e

704p -£€&~ hOS

.w)-a \uwhwlu‘—.N $S3¢

V_QQJ.TO“L*W _\v”cua ‘oL

£ P
WIOIA{GOD 2723720 D~ ACLLF BT ) SS0-/bP L] LACGT] prnY]T APELTT] 77,
. g 7 Ty 27 '
107 AL EGIGE B iac OSI'ML 0GhLd- b -108 | WL 020045y / m%% Wtre7l 4 mhw
L
Wiyt weyhssoly O pIY I'SSie-shg- 105 Mo P A fﬁ:ﬂ e PG,
R i
Soo.m‘.px.ﬁd}:oomﬁ,%o@ﬂ\ﬁjsv av9 - Wl leg pPM muﬁdcuvn.ou sSY My

O29A0Y &mﬂ@ 9

L2 uﬁdbﬂé%@ Muxw%\\\

/ NNM\Uw 2S ~Aos

oINS D S ulhd

3 N\.v\/t;\orm\ ,K o

77rg @ﬁ\\&@bwm Szt | 2. - -pog RN SIS Q\o\wx\\\QN N
W) il = Isuaques 1 Q) YPWRG] VIPO hibs - 19k 102 oSS VoI woWAD?)  UIp t
Wo> | SRl @ PRI I8 G( o105 | dor HRING Tohd Ly oo i Z
7 4
RSV m\_o% Q«\.:% 288Z-L0-P S rS 22021n¢) itm?cd S%QQ\A 1 ~Q
ssalppe [lewd # auoyd juswiiedaqg/Auedwoq aweN
LEGLZ AN "SlliAspusiig Jeans Jnulsey) GLe .uoiedo] ¥20z ‘ez bny 3jeq

ONILIIN qIg-T¥d
Youeig sjjIAspusLi - Aieiqi] mojug yyny

133HS

NI-NOIS




o)
2

ﬂ‘.
-

™
& 7o

o
-

-
-~

o
=

) T g.s JJ?@

hyo@wmw u*w, 25 yv%

LN

‘F\A
=
N ™ |+ (v o [N |6 |o

S \3\’ Wm Qwurx A;L.\S fa g 2 Q ,S\QW / 195
T 32 wpSh e | RSy P
r»%éﬂéﬁga%.,ﬁw P) vé«ﬁéﬁ W PSR e Py
R e A N L | oy TR
O SRS ST 7 TS YN0 Fny "/ VJ@ 'L
ssalppe [lew?d # auoyd juswedsq/Auedwos awieN
LEGLZ AN ‘SlliASpual J9a)IS INUISBYD GLE  :UONEDOT ¥20z ‘¢z bny -oed

— STFPNINY Vo lyA—  ONILIAW aIg-3ud
youeig sjjIAspusLi] - Aleiqi] mojug yany

133HS NI-NOIS




Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Single conductor building wire.
B. Metal-clad cable.
C. Wiring connectors.
D. Electrical tape.
E. Oxide inhibiting compound.
F. Wire pulling lubricant.
G. Cable ties.

H. Firestop sleeves.

1.2 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems: Additional requirements
for grounding conductors and grounding connectors.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 28 46 00 - Fire Detection and Alarm: Fire alarm system conductors and cables.

1.3 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved
2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft 2011 (Reapproved 2017).

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for
Electrical Purposes 2010, with Editorial Revision (2020).

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay- Stranded
Copper Conductors for Subsequent Insulation 2004 (Reapproved 2020).

E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical
Purposes - Annealed and Intermediate Tempers 2005 (Reapproved 2015).

F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000
Series Aluminum Alloy Wire for Subsequent Covering of Insulation 2018.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-1
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

G. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating Tape 2017.

H. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes 2013.

l. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
J. NECA 104 - Recommended Practice for Installing Aluminum Building Wire and Cable 2012.
K. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC) 2012.

L. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy 2009.

M. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and
Systems 2017.

N. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

0. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
P. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
Q. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.
UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.
S. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.

T. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition,
Including All Revisions.

u. UL 1569 - Metal-Clad Cables Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide
terminations suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.5 SUBMITTALS
A. Product Data: Provide manufacturer's standard catalog pages and data sheets for
conductors and cables, including detailed information on materials, construction, ratings,

listings, and available sizes, configurations, and stranding.

B. Field Quality Control Test Reports.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-2
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

C. Project Record Documents: Record actual installed circuiting arrangements. Record actual

routing for underground circuits.
1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with

manufacturer's instructions.

PART 2 - PRODUCTS

2.1 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise
indicated, permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.
D. Metal-clad cable is permitted only as follows:
1. Where not otherwise restricted, may be used:

E. Where concealed in hollow stud walls and above accessible ceilings for branch circuits up
to 20 A.

1. Inaddition to other applicable restrictions, may not be used:

F. Where not approved for use by the authority having jurisdiction.

G. Where exposed to view.

H. Where exposed to damage.

l. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as suitable
for those locations.

2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purposeintended.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-3
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

D.

E.

Comply with NEMA WC 70.

Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL
83.

Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
Conductors for Grounding and Bonding: Also comply with Section 26 05 26.
Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically
indicated or permitted for substitution. Conductor sizes indicated are based on copper
unless specifically indicated as aluminum. Conductors designated with the
abbreviation "AL" indicate aluminum.

a. Substitution of aluminum conductors for copper is permitted, when approved by
owner and authority having jurisdiction, only forthe following:

1) Services: Copper conductors size 1/0 AWG and larger.
2) Feeders: Copper conductors size 1/0 AWG and larger.

b. Where aluminum conductors are substituted for copper, comply with the
following:

1) Size aluminum conductors to provide, when compared to copper sizes
indicated, equivalent or greater ampacity and equivalent or less voltage
drop.

2) Increase size of raceways, boxes, wiring gutters, enclosures, etc. as
required to accommodate aluminum conductors.

3) Provide aluminum equipment grounding conductor sized according to
NFPA 70.

4) Equip electrical distribution equipment with compression lugs for
terminating aluminum conductors.

2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless
otherwise indicated.

3. Tinned Copper Conductors: Comply with ASTM B33.

4.  Aluminum Conductors (only where specifically indicated or permitted for substitution):
AA-8000 series aluminum alloy conductors recognized by ASTM B800 and compact
stranded in accordance with ASTM B801 unless otherwise indicated.

Minimum Conductor Size:
1. Branch Circuits: 12 AWG.
a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet (23 m): 10 AWG, for voltage
2) g{)OR 120 V circuits longer than 150 feet (46 m): 8 AWG, for voltage
drop.
2. Control Circuits: 14 AWG.

Where conductor size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-4
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

K.

Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using
vinyl color coding electrical tape.

3. Color Code:
a. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.

b. Equipment Ground, All Systems: Green.
C. For control circuits, comply with manufacturer's recommended color code.

2.3 SINGLE CONDUCTOR BUILDING WIRE

Description: Single conductor insulated wire.
Conductor Stranding:
1. Feeders and Branch Circuits:

a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.

2. Control Circuits: Stranded.
Insulation Voltage Rating: 600 V.
Insulation:

1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated
below.

2.4 METAL-CLAD CABLE

A. Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and
listed for use in classified firestop systems to be used.

B. Conductor Stranding:
1. Size 10 AWG and Smaller: Solid.
2. Size 8 AWG and Larger: Stranded.

C. Insulation Voltage Rating: 600 V.

D. Insulation: Type THHN, THHN/THWN, or THHN/THWN-2.

E. Grounding: Full-size integral equipment grounding conductor.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-5
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

F.

G.

Armor: Steel, interlocked tape.

Provide PVC jacket applied over cable armor where indicated or required for environment
of installed location.

2.5 WIRING CONNECTORS

A.

Description: Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as

applicable.

Connectors for Grounding and Bonding: Comply with Section 26 05 26.

Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring
connectors.

2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or
compression connectors.

Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F ( 105 degrees C) for
standard applications and 302 degrees F ( 150 degrees C ) for high temperature
applications; pre-filled with sealant and listed as complying with UL 486D fordamp

and wet locations.

Mechanical Connectors: Provide bolted type or set-screw type.

Compression Connectors: Provide circumferential type or hex type crimp configuration.

2.6 ACCESSORIES

A.

B.

Electrical Tape:

1. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated,;
listed as complying with UL 510; minimum thickness of 7 mil ( 0.18 mm ); resistant to
abrasion, corrosion, and sunlight; suitable for continuous temperature environment up
to 221 degrees F ( 105 degrees C).

2. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil ( 0.18 mm ); resistant to abrasion, corrosion,
and sunlight; conformable for application down to 0 degrees F ( -18 degrees C ) and
suitable for continuous temperature environment up to 221 degrees F ( 105 degrees C
).

3. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying
with ASTM D4388; minimum thickness of 30 mil ( 0.76 mm ); suitable for continuous
temperature environment up to 194 degrees F ( 90 degrees C ) and short-term 266
degrees F ( 130 degrees C ) overloadservice.

Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be
installed.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-6
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

C.

Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed
and suitable for use at the installation temperature.

Cable Ties: Material and tensile strength rating suitable for application.

Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for
cables and roofing system to be installed; designed to accommodate existing penetrations
where applicable.

Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.

PART 3 - EXECUTION

3.1 EXAMINATION

Verify that interior of building has been protected from weather.
Verify that work likely to damage wire and cable has been completed.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized
to accommodate conductors and cables in accordance with NFPA 70.

Verify that field measurements are as indicated.

Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION

A.

Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

3.3 INSTALLATION

A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. Arrange circuiting to minimize splices.

3. Maintain separation of wiring for emergency systems in accordance with NFPA 70.

4. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated
as separate, combining them together in a single raceway is not permitted.

5. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded
conductors among up to three single phase branch circuits of different phases installed
in the same raceway is not permitted. Provide dedicated neutral/grounded conductor
for each individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install aluminum conductors in accordance with NECA 104.
E. Install metal-clad cable (Type MC) in accordance with NECA 120.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-7
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

F. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended
maximum pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

G. Exposed Cable Installation (only where specifically permitted):

1. Route cables parallel or perpendicular to building structural members and surfaces.
2. Protect cables from physical damage.

H. Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

I Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction. Provide independent
support from building structure. Do not provide support from raceways, piping, ductwork, or
other systems.

J. Terminate cables using suitable fittings.

1. Metal-Clad Cable (Type MC):
a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

K. Install conductors with a minimum of 12 inches ( 300 mm ) of slack at each outlet.

L. Neatly train and bundle conductors inside boxes, wireways, panelboards and other
equipment enclosures.

M. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

N. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or
make splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Connections for Aluminum Conductors: Fill connectors with oxide inhibiting compound
where not pre-filled by manufacturer.

6. Mechanical Connectors: Secure connections according to manufacturer's
recommended torque settings.

7. Compression Connectors: Secure connections using manufacturer's recommended
tools and dies.

0. Insulate splices and taps that are made with uninsulated connectors using methods suitable
for the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-8

CABLES



Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

P.

Q.

Insulate ends of spare conductors using vinyl insulating electrical tape.

Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of
integrally colored insulation as permitted in Part 2 under "Color Coding", apply half
overlapping turns of tape at each termination and at each location conductors are
accessible.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.4 FIELD QUALITY CONTROL

A.

B.

C.

Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance
test is required for all conductors. The resistance test for parallel conductors listed as
optional is not required.

1. Disconnect surge protective devices (SPDs) prior to performing any high potential
testing. Replace SPDs damaged by performing high potential testing with SPDs
connected.

Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-9
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Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

B.

Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.

Ground rod electrodes.

1.2 RELATED REQUIREMENTS

A.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Additional
requirements for conductors for grounding and bonding, including conductor color
coding.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 31 00 - Photovoltaic Collectors: Additional grounding and bonding
requirements for photovoltaic systems.

Section 26 56 00 - Exterior Lighting: Additional grounding and bonding requirements for
pole-mounted luminaires.

1.3 REFERENCE STANDARDS

A.

IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth
Surface Potentials of a Grounding System 2012.

NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings
2017.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and
Systems 2017.

NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 467 - Grounding and Bonding Equipment Current Edition, Including All

Revisions.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526-1



Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to
building.

2. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.

3. Notify Architect of any conflicts with or deviations from Contract Documents.

4. Obtain direction before proceeding with work. B. Sequencing:

5. Do not install ground rod electrodes until final backfill and compaction is complete.

1.5 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's

instructions.

PART 2 - PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

B. Unless specifically indicated to be excluded, provide all required components,
conductors, connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary
for a complete grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

D. Grounding Electrode System:

1. Provide connection to required and supplemental grounding electrodes indicated to
form grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or
b. joint.
C. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each
end with bonding jumper.

2. Metal Underground Water Pipe(s):

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 -2



Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least
10 feet ( 3.0 m) at an accessible location not more than 5 feet ( 1.5 m ) from
the point of entrance to the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make
pipe electrically continuous.
C. Provide bonding jumper around water meter of sufficient length to permit

removal of meter without disconnecting jumper.
Metal In-Ground Support Structure:

a. Provide connection to metal in-ground support structure that is in direct
contact with earth in accordance with NFPA 70.

Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than
20 feet ( 6.0 m) of either steel reinforcing bars or bare copper conductor not
smaller than 4 AWG embedded within concrete foundation or footing that is in
direct contact with earth in accordance with NFPA 70.

Ground Rod Electrode(s):

a. Provide three electrodes in an equilateral triangle configuration unless
otherwise indicated or required.
b. Space electrodes not less than 10 feet ( 3.0 m ) from each other and any

other ground electrode.

Ground Bar: Provide ground bar, separate from service equipment enclosure, for
common connection point of grounding electrode system bonding jumpers as
permitted in NFPA 70. Connect grounding electrode conductor provided for service-
supplied system grounding to this ground bar.

a. Ground Bar Size: 1/4 by 2 by 12 inches ( 6 by 50 by 300 mm ) unless
otherwise indicated or required.

b. Where ground bar location is not indicated, locate in accessible location as
near as possible to service disconnect enclosure.

C. Ground Bar Mounting Height: 18 inches ( 450 mm ) above finished floor
unless otherwise indicated.

E. Service-Supplied System Grounding:

1.

For each service disconnect, provide grounding electrode conductor to connect
neutral (grounded) service conductor to grounding electrode system. Unless
otherwise indicated, make connection at neutral (grounded) bus in service
disconnect enclosure.

For each service disconnect, provide main bonding jumper to connect neutral
(grounded) bus to equipment ground bus where not factory installed. Do not make
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any other connections between neutral (grounded) conductors and ground on load
side of service disconnect.

F. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:

1. Provide equipment grounding conductor routed with supply conductors.

2. For each disconnecting means, provide grounding electrode conductor to connect
equipment ground bus to grounding electrode system.

3. Do not make any connections and remove any factory-installed jumpers between
neutral (grounded) conductors and ground.

G. Separately Derived System Grounding:
1. Separately derived systems include, but are not limited to:
a. Generators, when neutral is switched in the transfer switch.

2. Provide grounding electrode conductor to connect derived system grounded
conductor to nearest effectively grounded metal building frame.

3. Unless otherwise indicated, make connection at neutral (grounded) bus in source
enclosure.

4. Provide bonding jumper to connect derived system grounded conductor to nearest
metal building frame and nearest metal water piping in the area served by the
derived system, where not already used as a grounding electrode for the derived
system. Make connection at same location as grounding electrode conductor
connection.

5. Outdoor Source: Where the source of the separately derived system is located
outside the building or structure supplied, provide connection to grounding electrode
at source in accordance with NFPA 70.

6. Provide system bonding jumper to connect system grounded conductor to
equipment ground bus. Make connection at same location as grounding electrode
conductor connection. Do not make any other connections between neutral
(grounded) conductors and ground on load side of separately derived system
disconnect.

7. Where the source and first disconnecting means are in separate enclosures,
provide supply-side bonding jumper between source and first disconnecting means.

H. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses,

metallic equipment enclosures, metallic raceways and boxes, device grounding
terminals, and other normally non-current-carrying conductive materials enclosing
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J.

electrical conductors/equipment or likely to become energized as indicated and in
accordance with NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of
equipment grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch
circuit equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded
equipment ground bus only. Do not terminate on neutral (grounded) or
isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided

to accommodate conduit movement.

Provide bonding for interior metal piping systems in accordance with NFPA

70. This includes, but is not limited to:

© ~

a. Metal water piping where not already effectively bonded to metal
underground water pipe used as grounding electrode.
b. Metal gas piping.
Photovoltaic Systems: Also comply with Section 26 31 00.

Pole-Mounted Luminaires: Also comply with Section 26 56 00.

2.2 GROUNDING AND BONDING COMPONENTS

A.

General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05
26:

1. Use insulated copper conductors unless otherwise indicated.
a. Exceptions:

1) Use bare copper conductors where installed underground in direct
contact with earth.

2) Use bare copper conductors where directly encased in concrete (not in
raceway).

Connectors for Grounding and Bonding:

1. Description: Connectors appropriate for the application and suitable for the
conductors and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors,
or exothermic welded connections for accessible connections.

Ground Bars:

1. Description: Copper rectangular ground bars with mounting brackets and insulators.
2. Size: As indicated.
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3. Holes for Connections: As indicated or as required for connections to be made.
E. Ground Rod Electrodes:

1. Comply with NEMA GR 1.

2. Material: Copper-bonded (copper-clad) steel.

3. Size: 3/4 inch (19 mm ) diameter by 10 feet ( 3.0 m) length, unless otherwise
indicated.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).

C. Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes
vertically. Where encountered rock prohibits vertical installation, install at 45 degree
angle or bury horizontally in trench at least 30 inches (750 mm) deep in accordance with
NFPA 70 or provide ground plates.

D. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to
facilitate insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points,
and contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for
the items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors: Secure connections according to manufacturer's
recommended torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended
tools and dies.

E. Identify grounding and bonding system components in accordance with Section 26 05
53.

3.2 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS except Section 4.

B. Perform inspections and tests listed in NETA ATS, Section 7.13.

END OF SECTION 26 05 26
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

Support and attachment requirements and components for equipment, conduit, cable,
boxes, and other electrical work.

1.2 RELATED REQUIREMENTS

A.

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.

1.3 REFERENCE STANDARDS

A.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel; 2019.

MFMA-4 - Metal Framing Standards Publication; 2004.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment
and components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials
required for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces
at the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

Sequencing:
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1.6

1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 03 30 00.

QUALITY ASSURANCE

A.  Comply with NFPA 70.

B. Comply with applicable building code.

C. Product Listing Organization Qualifications: An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 - PRODUCTS

21

SUPPORT AND ATTACHMENT COMPONENTS

A.

General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose intended,
where applicable.

3.  Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of . Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Steel Components: Use corrosion resistant materials suitable for the environment
where installed.

a. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
b. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be
supported.

1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.

Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.
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Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.

1. Comply with MFMA-4.
Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.

Non-Penetrating Rooftop Supports for Low-Slope Roofs: Steel pedestals with thermoplastic
or rubber bases that rest on top of roofing membrane, not requiring any attachment to the
roof structure and not penetrating the roofing assembly, with support fixtures as specified.

1. Base Sizes: As required to distribute load sufficiently to prevent indentation of roofing
assembly.

2. Attachment/Support Fixtures: As recommended by manufacturer, same type as
indicated for equivalent indoor hangers and supports.

3. Mounting Height: Provide minimum clearance of 6 inches (150 mm) under supported
component to top of roofing.

Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

B.

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

Unless specifically indicated or approved by Architect, do not provide support from
suspended ceiling support system or ceiling grid.

Unless specifically indicated or approved by Architect, do not provide support from roof deck.

Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp
locations to provide space between equipment and mounting surface.
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4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch
(80 mm) high concrete pad constructed in accordance with Section 03 30 00.
5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.
H. Secure fasteners according to manufacturer's recommended torque settings.

l. Remove temporary supports.

3.2 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 05 33.13 - CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

Galvanized steel rigid metal conduit (RMC).
Aluminum rigid metal conduit (RMC).

Intermediate metal conduit (IMC).

PVC-coated galvanized steel rigid metal conduit (RMC).

Flexible metal conduit (FMC).

Liquidtight flexible metal conduit (LFMC).
Electrical metallic tubing (EMT).

Rigid polyvinyl chloride (PVC) conduit.
Reinforced thermosetting resin conduit (RTRC).
Conduit fittings.

Accessories.

1.2 RELATED REQUIREMENTS

A.

B.

Section 07 84 00 - Firestopping.

M&D Project No.: 23130

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Metal clad cable
(Type MC), armored cable (Type AC), and manufactured wiring systems, including uses

permitted.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.

Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 33.16 - Boxes for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and

requirements.

Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.

1.3 REFERENCE STANDARDS

CONDUIT FOR ELECTRICAL SYSTEMS
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A.

B.

ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2015.

ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S);
2015.

ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum
(ERMC-A); 2015.

ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC);
2018.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.

NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit; 2004.

NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2017.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit
and Intermediate Metal Conduit; 2018.

NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.

NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2016.

NEMA TC 14 (SERIES) - Reinforced Thermosetting Resin Conduit and Fittings Series;
2015.

NEMA TC 14.AG - Aboveground Reinforced Thermosetting Resin Conduit (RTRC) and
Fittings; 2015.

NEMA TC 14.BG - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and
Fittings; 2015.

NEMA TC 14.XW - Extra Heavy Wall Aboveground Reinforced Thermosetting Resin Conduit
(RTRC) and Fittings; 2015.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current
Edition, Including All Revisions.

UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
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1.4

15

1.6

BB.

CC.

UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All
Revisions.

UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit; Current Edition, Including All Revisions.

UL 2420 - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings;
Current Edition, Including All Revisions.

UL 2515 - Aboveground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings;
Current Edition, Including All Revisions.

UL 2515A - Standard for Supplemental Requirements for Extra Heavy Wall Reinforced
Thermosetting Resin Conduit (RTRC) and Fittings; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate minimum sizes of conduits with the actual conductors to be installed,
including adjustments for conductor sizes increased for voltage drop.
2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.
3. Verify exact conduit termination locations required for boxes, enclosures, and
equipment installed under other sections or by others.
4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is
complete between outlet, junction and splicing points.
QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Product Listing Organization Qualifications: An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

DELIVERY, STORAGE, AND HANDLING
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A.

Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2 - PRODUCTS

21

CONDUIT APPLICATIONS

A.

Do not use conduit and associated fittings for applications other than as permitted by NFPA
70 and product listing.

Unless otherwise indicated and where not otherwise restricted, use the conduit types
indicated for the specified applications. Where more than one listed application applies,
comply with the most restrictive requirements. Where conduit type for a particular application
is not specified, use galvanized steel rigid metal conduit.

Underground:

1. Under Slab on Grade: Use PVC-coated galvanized steel rigid metal conduit, rigid PVC
conduit, or reinforced thermosetting resin conduit (RTRC).

2. Exterior, Direct-Buried: Use PVC-coated galvanized steel rigid metal conduit, rigid PVC
conduit, or reinforced thermosetting resin conduit (RTRC).

3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid
metal conduit where emerging from underground.

4. Where steel conduit is installed in direct contact with earth where soil has a resistivity of
less than 2000 ohm-centimeters or is characterized as severely corrosive based on
soils report or local experience, use corrosion protection tape to provide supplementary
corrosion protection or use PVC-coated galvanized steel rigid metal conduit.

Embedded Within Concrete:

1. Within Slab on Grade (within structural slabs only where approved by Structural
Engineer): Use galvanized steel rigid metal conduit or intermediate metal conduit (IMC)

Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit, intermediate

metal conduit (IMC), or electrical metallic tubing (EMT).

Concealed Within Hollow Stud Walls: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit or electrical
metallic tubing (EMT).

Exposed, Interior, Not Subject to Physical Damage: Use electrical metallic tubing (EMT).

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit or
intermediate metal conduit (IMC).

Exposed, Exterior: Use galvanized steel rigid metal conduit or intermediate metal conduit
(IMC).
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2.2

2.3

2.4

K.

L.

M.

Corrosive Locations Above Ground: Use PVC-coated galvanized steel rigid metal conduit.
Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit.

1. Maximum Length: 6 feet (1.8 m).

Connections to Vibrating Equipment;

1. Dry Locations: Use flexible metal conduit.

2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
3. Maximum Length: 6 feet (1.8 m) unless otherwise indicated.

CONDUIT REQUIREMENTS

A.

Provide all conduit, fittings, supports, and accessories required for a complete raceway
system.

Provide products listed, classified, and labeled as suitable for the purpose intended.
Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits: 3/4 inch (21 mm) trade size.

2. Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.

3. Control Circuits: 1/2 inch (16 mm) trade size.

Where conduit size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

B.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

Fittings:

1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

2. Material: Use steel or malleable iron.

3. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

ALUMINUM RIGID METAL CONDUIT (RMC)

A.

Description: NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5
and listed and labeled as complying with UL 6A.

Fittings:

1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.
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2.5

2.6

2.7

2.8

2. Material: Use aluminum.
3. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

INTERMEDIATE METAL CONDUIT (IMC)

A.

Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying
with ANSI C80.6 and listed and labeled as complying with UL 1242,

Fittings:

1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

2.  Material: Use steel or malleable iron.

3. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit with external
polyvinyl chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as
complying with UL 6.

Exterior Coating: Polyvinyl chloride (PVC), nominal thickness of 40 mil (1.02 mm).
PVC-Coated Fittings:

Manufacturer: Same as manufacturer of PVC-coated conduit to be installed.
Non-Hazardous Locations: Use fittings listed and labeled as complying with UL 514B.

Material: Use steel or malleable iron.
Exterior Coating: Polyvinyl chloride (PVC), minimum thickness of 40 mil (1.02 mm).

PP

PVC-Coated Supports: Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil (0.38 mm).

FLEXIBLE METAL CONDUIT (FMC)

A.

Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and
labeled as complying with UL 1, and listed for use in classified firestop systems to be used.

Fittings:
1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying

with UL 514B.
2. Material: Use steel or malleable iron.

LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A.

Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.
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B.

Fittings:

1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.
2. Material: Use steel or malleable iron.

2.9 ELECTRICAL METALLIC TUBING (EMT)

A.

Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

Fittings:

1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.

2.  Material: Use steel or malleable iron.

3. Connectors and Couplings: Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.

2.10 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A.

Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90
degrees C.

Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying
with UL 651; material to match conduit.

2.11 REINFORCED THERMOSETTING RESIN CONDUIT (RTRC)

A.

Description: NFPA 70, Type RTRC reinforced thermosetting resin conduit complying with
NEMA TC 14 (SERIES).

Supports: Per manufacturer's recommendations.

Fittings: Same type and manufacturer as conduit to be connected.

2.12 ACCESSORIES

A.

B.

Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil (0.51 mm).

Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with
the conduit to be installed.
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Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit
and fittings to be installed.

Epoxy Adhesive for RTRC Conduit and Fittings: As recommended by manufacturer of
conduit and fittings to be installed.

Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force
(890 N).

Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be
installed.

Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for
conduits and roofing system to be installed; designed to accommodate existing penetrations
where applicable.

Flashing Panels for Exterior Wall Penetrations: Premanufactured components and
accessories as required to preserve integrity of building envelope; suitable for conduits and
facade materials to be installed.

Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.

Duct Bank Spacers: Nonmetallic; designed for maintaining conduit/duct spacing for concrete
encasement in open trench installation; suitable for the conduit/duct arrangement to be
installed.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Install products in accordance with manufacturer's instructions.

Perform work in accordance with NECA 1 (general workmanship).

Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.
Install intermediate metal conduit (IMC) in accordance with NECA 101.

Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by
the manufacturer.

Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.

Conduit Routing:
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Unless dimensioned, conduit routing indicated is diagrammatic.
Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.

Arrange conduit to maintain adequate headroom, clearances, and access.
Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for
other systems.

J. Conduit Support:

1.

2.

6.
7

8.
9.
10.
11.

Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

Provide independent support from building structure. Do not provide support from
piping, ductwork, or other systems.

Installation Above Suspended Ceilings: Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.
Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.

Use conduit clamp to support single conduit from beam clamp or threaded rod.

Use trapeze hangers assembled from threaded rods and metal channel (strut) with
accessory conduit clamps to support multiple parallel suspended conduits.

Use non-penetrating rooftop supports to support conduits routed across rooftops (only
where approved).

Use of spring steel conduit clips for support of conduits is not permitted.

Use of wire for support of conduits is not permitted.

Where conduit support intervals specified in NFPA 70 and NECA standards differ,
comply with the most stringent requirements.

K. Connections and Terminations:

1.

Use approved zinc-rich paint or conduit joint compound on field-cut threads of
galvanized steel conduits prior to making connections.

Where two threaded conduits must be joined and neither can be rotated, use three-
piece couplings or split couplings. Do not use running threads.

Use suitable adapters where required to transition from one type of conduit to another.
Provide drip loops for liquidtight flexible conduit connections to prevent drainage of
liquid into connectors.

Terminate threaded conduits in boxes and enclosures using threaded hubs or double
lock nuts for dry locations and raintight hubs for wet locations.

Where spare conduits stub up through concrete floors and are not terminated in a box
or enclosure, provide threaded couplings equipped with threaded plugs set flush with
finished floor.

Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

Secure joints and connections to provide maximum mechanical strength and electrical
continuity.
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L. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.

Make penetrations perpendicular to surfaces unless otherwise indicated.

Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.

4. Conceal bends for conduit risers emerging above ground.

5. Seal interior of conduits entering the building from underground at first accessible point
to prevent entry of moisture and gases.

6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity
of membrane.

7. Make penetrations for roof-mounted equipment within associated equipment openings
and curbs where possible to minimize roofing system penetrations. Where penetrations
are necessary, seal as indicated or as required to preserve integrity of roofing system
and maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.

8. Provide metal escutcheon plates for conduit penetrations exposed to public view.

9. Install firestopping to preserve fire resistance rating of partitions and other elements,
using materials and methods specified in Section 07 84 00.

wn

M. Underground Installation:
1. Provide trenching and backfilling in accordance with Section 31 23 16.13.

N. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):
1. Secure conduits to prevent floating or movement during pouring of concrete.

0. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.

3. Where calculated in accordance with NFPA 70 for reinforced thermosetting resin
conduit (RTRC) conduit installed above ground to compensate for thermal expansion
and contraction.

4. Where conduits are subject to earth movement by settlement or frost.

P. Condensation Prevention: Where conduits cross barriers between areas of potential
substantial temperature differential, provide sealing fitting or approved sealing compound at
an accessible point near the penetration to prevent condensation. This includes, but is not
limited to:

1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

Q. Provide grounding and bonding in accordance with Section 26 05 26.
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3.2 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

3.3 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.4 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide
protection from entry of moisture and foreign material and do not remove until ready for
installation of conductors.

END OF SECTION

CONDUIT FOR ELECTRICAL SYSTEMS 260533.13-11



Ruth Enlow Library Garrett County M&D Project No.: 23130
Friendsville Branch Library
Friendsville, Maryland

SECTION 26 05 33.16 - BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as
junction and pull boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches
(1,650 cu cm).

C. Boxes and enclosures for integrated power, data, and audio/video.
D. Floor boxes.
E. Underground boxes/enclosures.

F. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 08 31 00 - Access Doors and Panels: Panels for maintaining access to concealed
boxes.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D. Section 26 05 33.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.
E. Section 26 05 33.23 - Surface Raceways for Electrical Systems:

F. Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

G. Section 26 27 26 - Wiring Devices:
1. Wall plates.
2. Floor box service fittings.
1.3 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
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1.4

1.5

1.6

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current
Edition, Including All Revisions.

UL 508A - UL Standard for Safety Industrial Control Panels; 2018.

UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS

Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping,
equipment, or other potential obstructions within the dedicated equipment spaces and
working clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of
conductors, clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.

installed under other sections or by others.

Coordinate the work with other trades to preserve insulation integrity.

Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.

8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

No

QUALITY ASSURANCE

Comply with requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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PART 2 - PRODUCTS

2.1 BOXES

A. General Requirements:

1.

Do not use boxes and associated accessories for applications other than as permitted
by NFPA 70 and product listing.

Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

Provide products listed, classified, and labeled as suitable for the purpose intended.
Where box size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as
Junction and Pull Boxes:

10.

11.

12.

Use sheet-steel boxes for dry locations unless otherwise indicated or required.

Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
indicated or required; furnish with compatible weatherproof gasketed covers.

Use suitable concrete type boxes where flush-mounted in concrete.

Use suitable masonry type boxes where flush-mounted in masonry walls.

Use raised covers suitable for the type of wall construction and device configuration
where required.

Use shallow boxes where required by the type of wall construction.

Do not use "through-wall" boxes designed for access from both sides of wall.
Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.

Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A,; furnish with threaded hubs.

Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not
use field-connected gangable boxes unless specifically indicated or permitted.

Wall Plates: Comply with Section 26 27 26.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches
(1,650 cu cm):

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
2. IE\)IOEBI\':\A 250 Environment Type, Unless Otherwise Indicated:
3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
D. Floor Boxes:
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1. Description: Floor boxes compatible with floor box service fittings provided in
accordance with Section 26 27 26; with partitions to separate multiple services;
furnished with all components, adapters, and trims required for complete installation.

2. Manufacturer; Same as manufacturer of floor box service fittings.

2.2 ACCESSORIES

A. Flashing Panels for Exterior Wall Penetrations: Premanufactured components and
accessories as required to preserve integrity of building envelope; suitable for boxes and
facade materials to be installed.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable,
NECA 130, including mounting heights specified in those standards where mounting heights
are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
F. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08

31 00 as required where approved by the Architect.

Locate boxes so that wall plates do not span different building finishes.

Locate boxes so that wall plates do not cross masonry joints.

Unless otherwise indicated, where multiple outlet boxes are installed at the same

location at different mounting heights, install along a common vertical center line.

5. Do notinstall flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum 6 inches (150 mm) horizontal separation unless otherwise indicated.

6. Fire Resistance Rated Walls: Install flush-mounted boxes such that the required fire
resistance will not be reduced.

PN

G. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.
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3.2

3.3

3. Installation Above Suspended Ceilings: Do not provide support from ceiling grid or
ceiling support system.

Install boxes plumb and level.

Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc.
so that front edge of box or associated raised cover is not set back from finished
surface more than 1/4 inch (6 mm) or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete,
tile, gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8
inch (3 mm) at the edge of the box.

Install boxes as required to preserve insulation integrity.

Metallic Floor Boxes: Install box level at the proper elevation to be flush with finished floor.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Close unused box openings.

Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

Provide grounding and bonding in accordance with Section 26 05 26.

CLEANING

Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

PROTECTION

Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Underground warning tape.

F. Warning signs and labels.

1.2 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.
1.3 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior
to fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings,
until identification products have been installed.
2. Do not install identification products until final surface finishes and painting are
complete.

1.5 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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1.6 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2 - PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS
A. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.

a. Panelboards:

1) Identify power source and circuit number. Include location when not within
sight of equipment.

2) Use typewritten circuit directory to identify load(s) served for panelboards
with a door. Identify spares and spaces using pencil.

3) For power panelboards without a door, use identification nameplate to
identify load(s) served for each branch device. Do not identify spares and

spaces.
b. Enclosed switches, circuit breakers, and motor controllers:

1) Identify power source and circuit number. Include location when not within
sight of equipment.

2) Identify load(s) served. Include location when not within sight of
equipment.

C. Enclosed Contactors:

1) Identify configuration, e.g., E.O.E.H. (electrically operated, electrically
held) or E.O.M.H. (electrically operated, mechanically held).

2) Identify load(s) and associated circuits controlled. Include location.

d. Transfer Switches:

1) Identify power source and circuit number for both normal power source
and standby power source. Include location when not within sight of
equipment.

2) Identify load(s) served. Include location when not within sight of
equipment.

3) Identify short circuit current rating based on the specific overcurrent

protective device type and settings protecting the transfer switch.
2. Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.

3. Emergency System Equipment:
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B.

C.

a. Use identification nameplate or voltage marker to identify emergency system
equipment in accordance with NFPA 70.
b. Use identification nameplate at each piece of service equipment to identify type

and location of on-site emergency power sources.

Use identification nameplate to identify equipment utilizing series ratings, where
permitted, in accordance with NFPA 70.

Use identification label or handwritten text using indelible marker on inside of door at
each fused switch to identify required NEMA fuse class and size.

Identification for Conductors and Cables:

1.
2.

Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.
Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits
served by more than one nominal voltage system.

Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:

a. At each source and load connection.
b. Within boxes when more than one circuit is present.

Identification for Boxes:

1.

Use identification labels or handwritten text using indelible marker to identify circuits
enclosed.

a. For exposed boxes in public areas, use only identification labels.

2.2 IDENTIFICATION NAMEPLATES AND LABELS

A.

Identification Nameplates:

1.

Materials:
a. Indoor Clean, Dry Locations: Use plastic nameplates.
b. Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable

for exterior use.

Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm);
engraved text.

Stainless Steel Nameplates: Minimum thickness of 1/32 inch (0.8 mm); engraved or
laser-etched text.

Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch (0.8 mm); engraved
or laser-etched text.

Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1
inch (25 mm) high; Four, located at corners for larger sizes.

Identification Labels:

1.

Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.
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2. Text: Use factory pre-printed or machine-printed text. Do not use handwritten text
unless otherwise indicated.

Format for Equipment Identification:

1. Minimum Size: 1 inch (25 mm) by 2.5 inches (64 mm).
2. Legend:

a. System designation where applicable:

1) Emergency Power System: Identify with text "/EMERGENCY".
2) Fire Alarm System: Identify with text "FIRE ALARM".

b. Equipment designation or other approved description.

3. Text: All capitalized unless otherwise indicated.
4.  Minimum Text Height:

a. System Designation: 1 inch (25 mm).
b. Equipment Designation: 1/2 inch (13 mm).

5. Color:
a. Normal Power System: White text on black background.
b. Emergency Power System: White text on red background.
C. Fire Alarm System: White text on red background.

Format for Caution and Warning Messages:

1. Minimum Size: 2 inches (51 mm) by 4 inches (100 mm).

2. Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height: 1/2 inch (13 mm).

5. Color: Black text on yellow background unless otherwise indicated.

2.3 WIRE AND CABLE MARKERS

A.

Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-
around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on,
or vinyl split sleeve type markers suitable for the conductor or cable to be identified.

Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable
ties.

Legend: Power source and circuit number or other designation indicated.

Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise
indicated.

Minimum Text Height: 1/8 inch (3 mm).

Color: Black text on white background unless otherwise indicated.
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2.4 VOLTAGE MARKERS
A. Minimum Size:
1. Markers for Equipment: 1 1/8 by 4 1/2 inches (29 by 110 mm).
2.  Markers for Pull Boxes: 1 1/8 by 4 1/2 inches (29 by 110 mm).
3. Markers for Junction Boxes: 1/2 by 2 1/4 inches (13 by 57 mm).
B. Legend:

C. Color: Black text on orange background unless otherwise indicated.

2.5 WARNING SIGNS AND LABELS
A. Comply with ANSI 2535.2 or ANSI Z535.4 as applicable.
B. Warning Signs:

1. Materials:

a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-
adhesive vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.

2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3.  Minimum Size: 7 by 10 inches (178 by 254 mm) unless otherwise indicated.

C. Warning Labels:
1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced
using materials recognized to UL 969.
a. Do not use labels designed to be completed using handwritten text.
2. Machine-Printed Labels: Use thermal transfer process printing machines and

accessories recommended by label manufacturer.
3. Minimum Size: 2 by 4 inches (51 mm by 102 mm) unless otherwise indicated.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:
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1. Surface-Mounted Equipment: Enclosure front.
2. Flush-Mounted Equipment: Inside of equipment door.
3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.
Elevated Equipment: Legible from the floor or working platform.
Branch Devices: Adjacent to device.
Interior Components: Legible from the point of access.
Boxes: Outside face of cover.
Conductors and Cables: Legible from the point of access.

© N OA

C. Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 3 inches (75
mm) below finished grade.

G. Secure rigid signs using stainless steel screws.
H. Mark all handwritten text, where permitted, to be neat and legible.
3.3 FIELD QUALITY CONTROL
A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other

signs of improper adhesion.

END OF SECTION
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SECTION 26 09 23 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Occupancy sensors.
B. Outdoor motion sensors.
C. Outdoor photo controls.
D. Daylighting controls.
E. Lighting contactors.

F. Accessories.

1.2 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems
C. Section 26 05 33.16 - Boxes for Electrical Systems.

D. Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

E. Section 26 27 26 - Wiring Devices: Devices for manual control of lighting, including wall
switches, wall dimmers, and fan speed controllers.

F. Section 26 51 00 - Interior Lighting.

G. Section 26 56 00 - Exterior Lighting.

1.3 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

D. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with
Electronic Drivers and Discharge Ballasts; 2016.

E. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2000, with Errata (2008).
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F.

G.

H.

NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices; 2017.
NEMA ICS 6 - Industrial Control and Systems: Enclosures; 1993 (Reaffirmed 2016).

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition,
Including All Revisions.

UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current
Edition, Including All Revisions.

UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters; Current Edition, Including All
Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment,
etc. installed under other sections or by others.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door
swings.

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or
other potential obstructions to motion detection coverage installed under other sections
or by others.

4. Coordinate the placement of photo sensors for daylighting controls with windows,
skylights, and luminaires to achieve optimum operation. Coordinate placement with
ductwork, piping, equipment, or other potential obstructions to light level measurement
installed under other sections or by others.

5. Notify Architect of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

1.5 SUBMITTALS

A.

Shop Drawings:

1. Occupancy Sensors: Provide lighting plan indicating location, model number, and
orientation of each occupancy sensor and associated system component.

2. Daylighting Controls: Provide lighting plan indicating location, model number, and
orientation of each photo sensor and associated system component.

Field Quality Control Reports.

Operation and Maintenance Data: Include detailed information on device programming and
setup.

Project Record Documents: Record actual installed locations and settings for lighting control
devices.
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1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND PROTECTION
A. Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.
1.8 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

PART 2 - PRODUCTS

2.1 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,
hardware, components, accessories, etc. as required for a complete operating system.
2.2 OCCUPANCY SENSORS
A. All Occupancy Sensors:
1. Description: Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as
small desktop level movements, according to published coverage areas, for automatic

control of load indicated.
2. Sensor Technology:

a. Passive Infrared (PIR) Occupancy Sensors: Designed to detect occupancy by
sensing movement of thermal energy between zones.
b. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors: Designed to

detect occupancy using a combination of both passive infrared and ultrasonic
technologies.

C. Passive Infrared/Acoustic Dual Technology Occupancy Sensors: Designed to
detect occupancy using a combination of both passive infrared and audible
sound sensing technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each
sensor type in dual technology units.
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4. Operation: Unless otherwise indicated, occupancy sensor to turn load on when
occupant presence is detected and to turn load off when no occupant presence is
detected during an adjustable turn-off delay time interval.

5. Turn-Off Delay: Field adjustable, with time delay settings up to 30 minutes.

6. Sensitivity: Field adjustable.

7. Integral Photocell: For field selectable and adjustable inhibition of automatic turn-on of
load when ambient lighting is above the selected level.

8. Compatibility (Non-Dimming Sensors): Suitable for controlling incandescent lighting,
low-voltage lighting with electronic and magnetic transformers, fluorescent lighting with
electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

9. Load Rating for Line Voltage Occupancy Sensors: As required to control the load
indicated on drawings.

B. Wall Switch Occupancy Sensors:
1. All Wall Switch Occupancy Sensors:

a. Description: Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees,
integrated manual control capability, and no leakage current to load in off mode.

b. Operation: Operates only as vacancy sensor, manual-on/ manual or automatic
off..

2. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy
Sensors: Capable of detecting motion within an area of 900 square feet (83.6 sq m).

C. Wall Dimmer Occupancy Sensors:
1. General Requirements:
a. Description: Occupancy sensors designed for installation in standard wall box at

standard wall switch mounting height with a field of view of 180 degrees,
integrated dimming control capability, and no leakage current to load in off mode.

b. Operation: Operates only as vacancy sensor, manual-on/ manual or automatic
off.
C. Dimmer: Solid-state with continuous full-range even control following square law

dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.
d. Provide field adjustable dimming preset for occupied state.
D. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:
a. Description: Low profile occupancy sensors designed for ceiling installation.
2. Passive Infrared (PIR) Ceiling Mounted Occupancy Sensors:
a. Extended Range Sensors: Capable of detecting motion within an area of 1,200
square feet (111.5 sq m) at a mounting height of 9 feet (2.7 m), with a field of

view of 360 degrees.

3. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:
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a. Standard Range Sensors: Capable of detecting motion within an area of 450
square feet (41.8 sq m) at a mounting height of 9 feet (2.7 m), with a field of view
of 360 degrees.

4. Passive Infrared/Acoustic Dual Technology Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors: Capable of detecting motion within an area of 450
square feet (41.8 sq m) at a mounting height of 9 feet (2.7 m), with a field of view
of 360 degrees.

E. Power Packs for Low Voltage Occupancy Sensors:

1. Description: Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage occupancy sensors for switching of line voltage
loads.

2. Provide quantity and configuration of power and slave packs with all associated wiring
and accessories as required to control the load indicated on drawings.

3. Input Supply Voltage: Dual rated for 120/277 V ac.

4. Load Rating: As required to control the load indicated on drawings.

2.3 OUTDOOR MOTION SENSORS
A. Description: Factory-assembled wet location listed device suitable for wall or ceiling/eave
mounting, with integral swivel for field adjustment of coverage, capable of detecting motion

for automatic control of load indicated.

B. Sensor Technology: Passive Infrared (PIR) designed to detect occupancy by sensing
movement of thermal energy between zones.

C. Operation: Unless otherwise indicated, motion sensor to turn load on when motion is
detected and to turn load off when no motion is detected during an adjustable turn-off delay
time interval.

D. Turn-Off Delay: Field adjustable, with time delay settings available up to 15 minutes.

E. Integral Photocell: For dusk to dawn operation.

F. Manual Override: Activated by switching power off to unit and then back on.

G. Load Rating: 1,000 W incandescent and fluorescent load at 120 V ac.

H. Coverage: Capable of detecting motion within a distance of 50 feet (15 m) at a mounting
height of 8 feet (2.4 m), with a field of view of 270 degrees.

2.4 OUTDOOR PHOTO CONTROLS

A. Stem-Mounted Outdoor Photo Controls:

1. Description: Direct-wired photo control unit with threaded conduit mounting stem and
field-adjustable swivel base, listed and labeled as complying with UL 773A.
2. Housing: Weatherproof, impact resistant polycarbonate.

3. Photo Sensor: Cadmium sulfide.
4. Provide external sliding shield for field adjustment of light level activation.
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5. Light Level Activation: 1 to 5 footcandles (10.8 to 53.8 lux) turn-on and 3 to 1 turn-off to

turn-on ratio with delayed turn-off.

6. Voltage: As required to control the load indicated on the drawings.

7. Failure Mode: Fails to the on position.

8. Load Rating: As required to control the load indicated on the drawings.

2.5 DAYLIGHTING CONTROLS

A. System Description; Control system consisting of photo sensors and compatible control
modules and power packs, contactors, or relays as required for automatic control of load
indicated according to available natural light; capable of integrating with occupancy sensors
and manual override controls.

B. Dimming Photo Sensors: Photo sensor units with integral controller compatible with
specified dimming ballasts, for direct continuous dimming of up to 50 ballasts.

C. Daylighting Control Dimming Modules for Low Voltage Sensors: Low voltage class 2 control
unit compatible with specified photo sensors and with specified dimming ballasts, for both
continuous dimming of compatible dimming ballasts and switching of compatible power
packs, contactors, or relays in response to changes in measured light levels according to
selected settings.

1. Operation: Unless otherwise indicated, specified load to be continuously brightened as
not enough daylight becomes available and continuously dimmed as enough daylight
becomes available.

2. Control Capability: Capable of controlling up to three separately programmable
channels, with up to 50 ballasts per channel.

3. Dimming and Fade Rates: Adjustable from 5 to 60 seconds.

4. Cut-Off Delay: Selectable and adjustable from 0 to 20 minutes.

D. Power Packs for Low Voltage Daylighting Control Modules:

1. Description: Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage daylighting control modules for switching of line
voltage loads. Provide quantity and configuration of power and slave packs with all
associated wiring and accessories as required to control the load indicated on
drawings.

2. Input Supply Voltage: Dual rated for 120/277 V ac.

3. Load Ratings: As required to control the load indicated on drawings.

2.6 LIGHTING CONTACTORS
A. Description: Magnetic lighting contactors complying with NEMA ICS 2, and listed and
labeled as complying with UL 60947-1 and UL 60947-4-1; noncombination type unless
otherwise indicated; ratings, configurations and features as indicated on the drawings.

B. Short Circuit Current Rating:

1. Provide contactors with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

C. Enclosures:
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1. Comply with NEMA ICS 6.
2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
3. Finish: Manufacturer's standard unless otherwise indicated.
2.7 ACCESSORIES
A. Auxiliary Contacts:
1. Comply with NEMA ICS 5.
2. Provide number and type of contacts indicated or required to perform necessary

functions, including holding (seal-in) circuit and interlocking, plus one normally open
(NO) and one normally closed (NC) spare contact for each lighting contactor, minimum.

PART 3 - PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and
are properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that openings for outlet boxes are neatly cut and will be completely covered by
devices or wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.

F. Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

G. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION
A. Install lighting control devices in accordance with NECA 1 (general workmanship) and,
where applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of lighting control devices provided under this section.
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C.

D.

Install lighting control devices in accordance with manufacturer's instructions.

Unless otherwise indicated, connect lighting control device grounding terminal or conductor
to branch circuit equipment grounding conductor and to outlet box with bonding jumper.

Install lighting control devices plumb and level, and held securely in place.

Where required and not furnished with lighting control device, provide wall plate in
accordance with Section 26 27 26.

Provide required supports in accordance with Section 26 05 29.

Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rough opening completely covered without strain
on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

Occupancy Sensor Locations:

1. Location Adjustments: Locations indicated are diagrammatic and only intended to
indicate which rooms or areas require devices. Provide quantity and locations as
required for complete coverage of respective room or area based on manufacturer's
recommendations for installed devices.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 4 feet (1.2 m) from air supply ducts or other sources of heavy air flow and
as per manufacturer's recommendations, in order to minimize false triggers.

Outdoor Photo Control Locations:

1. Where possible, locate outdoor photo controls with photo sensor facing north. If north
facing photo sensor is not possible, install with photo sensor facing east, west, or down.

2. Locate outdoor photo controls so that photo sensors do not face atrtificial light sources,
including light sources controlled by the photo control itself.

Install outdoor photo controls so that connections are weatherproof. Do not install photo
controls with conduit stem facing up in order to prevent infiltration of water into the photo
control.

Daylighting Control Photo Sensor Locations:

1. Location Adjustments: Locations indicated are diagrammatic and only intended to
indicate which rooms or areas require devices. Provide quantity and locations as
required for proper control of respective room or area based on manufacturer's
recommendations for installed devices.

2. Unless otherwise indicated, locate photo sensors for closed loop systems to accurately
measure the light level controlled at the designated task location, while minimizing the
measured amount of direct light from natural or artificial sources such as windows or
pendant luminaires.

3. Unless otherwise indicated, locate photo sensors for open loop systems to accurately
measure the level of daylight coming into the space, while minimizing the measured
amount of lighting from artificial sources.

Lamp Burn-In: Operate lamps at full output for minimum of 100 hours or prescribed period
per manufacturer's recommendations prior to use with any dimming controls. Replace lamps
that fail prematurely due to improper lamp burn-in.
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3.4 FIELD QUALITY CONTROL

A.

B.

See Section 01 40 00 - Quality Requirements, for additional requirements.

Inspect each lighting control device for damage and defects.

Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test

results in written report to be included with submittals.

Test outdoor photo controls to verify proper operation, including time delays where
applicable.

Test daylighting controls to verify proper operation, including light level measurements and
time delays where applicable. Record test results in written report to be included with
submittals.

Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.5 ADJUSTING

Adjust devices and wall plates to be flush and level.

Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

Adjust position of directional occupancy sensors and outdoor motion sensors to achieve
optimal coverage as required.

Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

Adjust external sliding shields on outdoor photo controls under optimum lighting conditions to
achieve desired turn-on and turn-off activation as indicated or as directed by Architect.

Adjust daylighting controls under optimum lighting conditions after all room finishes,
furniture, and window treatments have been installed to achieve desired operation as
indicated or as directed by Architect. Record settings in written report to be included with
submittals. Readjust controls calibrated prior to installation of final room finishes, furniture,
and window treatments that do not function properly as determined by Architect.

3.6 CLEANING

A.

Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.7 CLOSEOUT ACTIVITIES

A.

Demonstration: Demonstrate proper operation of lighting control devices to Architect, and
correct deficiencies or make adjustments as directed.
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B. Training: Train Owner's personnel on operation, adjustment, programming, and
maintenance of lighting control devices.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

END OF SECTION
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SECTION 26 24 16 - PANELBOARDS

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Power distribution panelboards.
B. Lighting and appliance panelboards.

C. Overcurrent protective devices for panelboards.

1.2 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

D. Section 26 43 00 - Surge Protective Devices.

1.3 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

E. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2000, with Errata (2008).

F. NEMA PB 1 - Panelboards; 2011.

G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 1000 Volts or Less; 2023.

H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and
Systems; 2017.

l. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

J. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

Panelboards 262416-1



Ruth Enlow Library of Garrett County

Friendsville Branch Library
Friendsville, Maryland

1.4

1.5

1.6

1.7

Panelboards

K.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current
Edition, Including All Revisions.

UL 67 - Panelboards; Current Edition, Including All Revisions.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All
Revisions.

UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping,
equipment, or other potential obstructions within the dedicated equipment spaces and
working clearances for electrical equipment required by NFPA 70.
2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.
4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
SUBMITTALS
A. Product Data: Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components
and accessories.
QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store panelboards in accordance with manufacturer's
instructions and NECA 407.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and
traffic.
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C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

PART 2 - PRODUCTS

2.1 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude: Less than 6,600 feet (2,000 m).
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers: Between 23 degrees F (-5 degrees C)
and 104 degrees F (40 degrees C).

C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available
fault current at the installed location as indicated on the drawings.

D. Mains: Configure for top or bottom incoming feed as indicated or as required for the

installation.
E. Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent devices.
F. Bussing: Sized in accordance with UL 67 temperature rise requirements.

1. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug
for each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations: Suitable for use with the conductors to be installed.

H. Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL
50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
2. Boxes: Galvanized steel unless otherwise indicated.

a. Provide wiring gutters sized to accommodate the conductors to be installed.
3. Fronts:

a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.

b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal

rough opening.

4. Lockable Doors: All locks keyed alike unless otherwise indicated.
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Future Provisions: Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

Multi-Section Panelboards: Provide enclosures of the same height, with feed-through lugs
or sub-feed lugs and feeders as indicated or as required to interconnect sections.

Load centers are not acceptable.

2.2 POWER DISTRIBUTION PANELBOARDS

A.

Description: Panelboards complying with NEMA PB 1, power and feeder distribution type,

circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations

and features as indicated on the drawings.

Conductor Terminations:

1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.

2. Main and Neutral Lug Type: Mechanical.

Bussing:

1. Phase and Neutral Bus Material: Aluminum.
2. Ground Bus Material: Aluminum.

Circuit Breakers:

1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.
2. Provide thermal magnetic circuit breakers unless otherwise indicated.

Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.

2. Fronts: Provide trims to cover access to load terminals, wiring gutters, and other live
parts, with exposed access to overcurrent protective device handles.

2.3 LIGHTING AND APPLIANCE PANELBOARDS

A.

Panelboards

Description: Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

Conductor Terminations:

1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.

2. Main and Neutral Lug Type: Mechanical.

Bussing:

1. Phase Bus Connections: Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material: Aluminum.
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D.

E.

3.

Ground Bus Material: Aluminum.

Circuit Breakers: Thermal magnetic bolt-on type unless otherwise indicated.

Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.

2. Fronts: Provide lockable hinged door with concealed hinges for access to overcurrent
protective device handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.

24 OVERCURRENT PROTECTIVE DEVICES

A.

Molded Case Circuit Breakers:

1.

Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.
Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than:

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less
than the short circuit current rating indicated.

C. Series Rated Systems: Provide circuit breakers listed in combination with

upstream devices to provide interrupting rating not less than the short circuit
current rating indicated.

Conductor Terminations:

a. Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.

Multi-Pole Circuit Breakers: Furnish with common trip for all poles.

Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying
with UL 943, class A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30 mA
for protection of equipment.

C. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Combination type listed as

complying with UL 1699.

Do not use tandem circuit breakers.
Do not use handle ties in lieu of multi-pole circuit breakers.

PART 3 - EXECUTION

3.1 EXAMINATION

Panelboards
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3.2

3.3

Panelboards

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.

D. Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.

C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

E. Provide required support and attachment in accordance with Section 26 05 29.

F. Install panelboards plumb.

G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

H. Mount panelboards such that the highest position of any operating handle for circuit breakers
or switches does not exceed 79 inches (2000 mm) above the floor or working platform.

l. Provide minimum of six spare 1 inch (27 mm) trade size conduits out of each flush-mounted
panelboard stubbed into accessible space above ceiling and below floor.

J. Provide grounding and bonding in accordance with Section 26 05 26.

K. Install all field-installed branch devices, components, and accessories.

L. Multi-Wire Branch Circuits: Group grounded and ungrounded conductors together in the
panelboard as required by NFPA 70.

M. Provide filler plates to cover unused spaces in panelboards.

N. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-

energizing essential loads where indicated. Also provide for the following:

Emergency and night lighting circuits.

Fire detection and alarm circuits.

Communications equipment circuits.

Intrusion detection and access control system circuits.
Video surveillance system circuits.

agrONE

FIELD QUALITY CONTROL
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A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.1.1 for all main circuit breakers and circuit breakers larger than amperes. Tests
listed as optional are not required.

C. Test GFCI circuit breakers to verify proper operation.

D. Test AFCI circuit breakers to verify proper operation.

E. Correct deficiencies and replace damaged or defective panelboards or associated
components.

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of panelboard fronts.

C. Load Balancing: For each panelboard, rearrange circuits such that the difference between
each measured steady state phase load does not exceed 20 percent and adjust circuit
directories accordingly. Maintain proper phasing for multi-wire branch circuits.

3.5 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 27 26 - WIRING DEVICES

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Wall switches.
B. Wall dimmers.
C. Receptacles.
D. Wall plates.

E. Floor box service fittings.

1.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Manufactured
wiring systems for use with access floor boxes with compatible pre-wired connectors.

B. Section 26 05 33.16 - Boxes for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 26 09 23 - Lighting Control Devices: Devices for automatic control of lighting,
including occupancy sensors, in-wall time switches, and in-wall interval timers.
1.3 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h, with
Amendments (2017).

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);
2014g, with Amendment (2017).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2015).
F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2016.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
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H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
l. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

K. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
L. UL 1310 - Class 2 Power Units; Current Edition, Including All Revisions.
M. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.

N. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc.
installed under other sections or by others.
2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.
3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.
4. Coordinate the installation and preparation of uneven surfaces, such as split face block,
to provide suitable surface for installation of wiring devices.
5. Notify Architect of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.
1.5 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

1. Wall Dimmers: Include derating information for ganged multiple devices.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Products: Listed, classified, and labeled as suitable for the purpose intended.

1.7 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.
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PART 2 - PRODUCTS

2.1  WIRING DEVICE APPLICATIONS

A.

B.

Provide wiring devices suitable for intended use and with ratings adequate for load served.

For single receptacles installed on an individual branch circuit, provide receptacle with
ampere rating not less than that of the branch circuit.

Provide weather resistant GFCI receptacles with specified weatherproof covers for
receptacles installed outdoors or in damp or wet locations.

Provide GFCI protection for receptacles installed within 6 feet (1.8 m) of sinks.
Provide GFCI protection for receptacles installed in kitchens.

Provide GFCI protection for receptacles serving electric drinking fountains.
Unless noted otherwise, do not use combination switch/receptacle devices.
For flush floor service fittings, use tile rings for installations in tile floors.

For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.2  WIRING DEVICE FINISHES

A.

B.

Provide wiring device finishes as described below unless otherwise indicated.
Wiring Devices Installed in Finished Spaces: White with white stainless steel wall plate.
Wiring Devices Installed in Unfinished Spaces: White with galvanized steel wall plate.

Wiring Devices Installed in Wet or Damp Locations: White with specified weatherproof
cover.

Wiring Devices Connected to Emergency Power: Red with wall plate as specified for wiring
devices connected to normal power, but engraved "Emergency".

Clock Hanger Receptacles: Brown with stainless steel wall plate.

Flush Floor Box Service Fittings: Gray wiring devices with aluminum cover and ring/flange.

2.3 WALL SWITCHES

A.

Wall Switches - General Requirements: AC only, quiet operating, general-use snap
switches with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed
as complying with UL 20 and where applicable, FS W-S-896; types as indicated on the
drawings.
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1. Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp
for back wiring with separate ground terminal screw.

Standard Wall Switches: Commercial specification grade, 20 A, 120/277 V with standard
toggle type switch actuator and maintained contacts; single pole single throw, double pole
single throw, three way, or four way as indicated on the drawings.

24 WALL DIMMERS

A.

Wall Dimmers - General Requirements: Solid-state with continuous full-range even control
following square law dimming curve, integral radio frequency interference filtering, power
failure preset memory, air gap switch accessible without removing wall plate, complying with
NEMA WD 1 and NEMA WD 6, and listed as complying with UL 1472; types and ratings
suitable for load controlled as indicated on the drawings.

Power Rating, Unless Otherwise Indicated or Required to Control the Load Indicated on the
Drawings:

25 RECEPTACLES

A.

Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 and
NEMA WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596;
types as indicated on the drawings.

1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.

2.  NEMA configurations specified are according to NEMA WD 6.

3. Hospital Grade Receptacles: Listed as complying with UL 498 Supplement SD, with
green dot hospital grade mark on device face.

Convenience Receptacles:

1. Weather Resistant Convenience Receptacles: Industrial specification grade, 20A,
125V, NEMA 5-20R, listed and labeled as weather resistant type complying with UL 498
Supplement SE suitable for installation in damp or wet locations; single or duplex as
indicated on the drawings.

GFCI Receptacles:

1. GFCI Receptacles - General Requirements: Self-testing, with feed-through protection
and light to indicate ground fault tripped condition and loss of protection; listed as
complying with UL 943, class A.

2. Standard GFCI Receptacles: Hospital grade, duplex, 20A, 125V, NEMA 5-20R,
rectangular decorator style.

3. Weather Resistant GFCI Receptacles: Industrial specification grade, duplex, 20A,
125V, NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant
type complying with UL 498 Supplement SE suitable for installation in damp or wet
locations.

USB Charging Devices:
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2.6

2.7

1. USB Charging Devices - General Requirements: Listed as complying with UL 1310.

a. Charging Capacity - Two-Port Devices: 2.1 A, minimum.
E. Locking Receptacles: Industrial specification grade, configuration as indicated on the
drawings.

WALL PLATES

A. Wall Plates: Comply with UL 514D.
1. Configuration: One piece cover as required for quantity and types of corresponding

wiring devices.

2. Size: Standard; .
3. Screws: Metal with slotted heads finished to match wall plate finish.

B. Stainless Steel Wall Plates: Brushed satin finish, Type 302 stainless steel.

C. Galvanized Steel Wall Plates: Rounded corners and edges, with corrosion resistant screws.

D. Weatherproof Covers for Damp Locations: Gasketed, cast aluminum, with self-closing
hinged cover and corrosion-resistant screws; listed as suitable for use in wet locations with
cover closed.

E. Weatherproof Covers for Wet Locations: Gasketed, cast aluminum, with hinged lockable
cover and corrosion-resistant screws; listed as suitable for use in wet locations while in use
with attachment plugs connected and identified as extra-duty type.

FLOOR BOX SERVICE FITTINGS

A. Description: Service fittings compatible with floor boxes provided under Section 26 05 33.16
with components, adapters, and trims required for complete installation.

B. Flush Floor Service Fittings:
1. Dual Service Flush Combination Outlets:

a. Cover: Rectangular.
b. Configuration:

1) Power: One standard convenience duplex receptacle(s) with duplex flap
opening(s).
2) Communications:

2. Accessories:

a. Tile Rings: Finish to match covers; configuration as required to accommodate
specified covers.
b. Carpet Flanges: Finish to match covers; configuration as required to

accommodate specified covers.
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PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.

Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and
are properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that wall openings are neatly cut and will be completely covered by wall plates.
Verify that final surface finishes are complete, including painting.
Verify that floor boxes are adjusted properly.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION

A.

B.

Provide extension rings to bring outlet boxes flush with finished surface.

Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A.

Perform work in accordance with NECA 1 (general workmanship) and, where applicable,
NECA 130, including mounting heights specified in those standards unless otherwise
indicated.

Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of wiring devices provided under this section.

1. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.

2. Where multiple receptacles, wall switches, or wall dimmers are installed at the same
location and at the same mounting height, gang devices together under a common wall
plate.

3. Locate wall switches on strike side of door with edge of wall plate 3 inches (80 mm)
from edge of door frame. Where locations are indicated otherwise, notify Architect to
obtain direction prior to proceeding with work.

4. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

Install wiring devices in accordance with manufacturer's instructions.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.
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Where required, connect wiring devices using pigtails not less than 6 inches (150 mm) long.
Do not connect more than one conductor to wiring device terminals.

Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not
use feed-through wiring to protect downstream devices.

Install wiring devices plumb and level with mounting yoke held rigidly in place.
Install wall switches with OFF position down.

Install wall dimmers to achieve full rating specified and indicated after derating for ganging
as instructed by manufacturer.

Do not share neutral conductor on branch circuits utilizing wall dimmers.

Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

Install blank wall plates on junction boxes and on outlet boxes with no wiring devices
installed or designated for future use.

3.4 FIELD QUALITY CONTROL

A.

B.

Inspect each wiring device for damage and defects.

Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to
verify proper operation.

Test each receptacle to verify operation and proper polarity.

Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING

A.

Adjust devices and wall plates to be flush and level.
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3.6 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.

END OF SECTION
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SECTION 26 28 13 - FUSES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Fuses.

1.2 RELATED REQUIREMENTS

A. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

B. Section 26 28 16.16 - Enclosed Switches: Fusible switches.

C. Section 26 29 13 - Enclosed Controllers: Fusible switches.

1.3 REFERENCE STANDARDS
A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All
Revisions.

D. UL 248-10 - Low-Voltage Fuses - Part 10: Class L Fuses; Current Edition, Including All
Revisions.

E. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All
Revisions.
1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
1. Coordinate fuse clips furnished in equipment provided under other sections for
compatibility with indicated fuses.
2. Coordinate fuse requirements according to manufacturer's recommendations and
nameplate data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.5 SUBMITTALS
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A. Product Data: Provide manufacturer's standard data sheets including voltage and current
ratings, interrupting ratings, time-current curves, and current limitation curves.
1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

PART 2 - PRODUCTS

2.1 APPLICATIONS
A. Service Entrance:

1. Fusible Switches up to 600 Amperes: Class RK1, time-delay.
2. Fusible Switches Larger Than 600 Amperes: Class L, time-delay.

B. Feeders:

1. Fusible Switches up to 600 Amperes: Class RK1, time-delay.
2. Fusible Switches Larger Than 600 Amperes: Class L, time-delay.

C. Individual Motor Branch Circuits: Class RK1, time-delay.

2.2 FUSES
A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as
required for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.
D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class
and ratings as indicated.

F. Voltage Rating: Suitable for circuit voltage.
G. Class R Fuses: Comply with UL 248-12.

1. Class RK1, Time-Delay Fuses:
2. Class RK5, Time-Delay Fuses:
H. Class L Fuses: Comply with UL 248-10.

PART 3 - EXECUTION
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3.1 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's
recommendations and nameplate data for equipment.

B. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

END OF SECTION
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SECTION 26 28 16.16 - ENCLOSED SWITCHES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

Enclosed safety switches.

1.2 RELATED REQUIREMENTS

A.

B.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 28 13 - Fuses.

Section 26 36 00 - Transfer Switches: Automatic and non-automatic switches listed for use
as transfer switch equipment.

1.3 REFERENCE STANDARDS

A.

B.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.
NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and
Systems; 2017.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current
Edition, Including All Revisions.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All
Revisions.

ENCLOSED SWITCHES 262816.16-1



Ruth Enlow Library of Garrett County M&D Project No. 23130
Friendsville Branch Library
Friendsville, Maryland

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
1. Coordinate the work with other trades. Avoid placement of ductwork, piping,
equipment, or other potential obstructions within the dedicated equipment spaces and
within working clearances for electrical equipment required by NFPA 70.
2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.
4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
1.5 SUBMITTALS
A. Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and
traffic.
B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.
1.8 FIELD CONDITIONS
A. Maintain ambient temperature between -22 degrees F (-30 degrees C) and 104 degrees F
(40 degrees C) during and after installation of enclosed switches.

PART 2 - PRODUCTS

2.1 ENCLOSED SAFETY SWITCHES
A. Description: Quick-make, quick-break enclosed safety switches listed and labeled as
complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the
drawings.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
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C. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude: Less than 6,600 feet (2,000 m).

2. Ambient Temperature: Between -22 degrees F (-30 degrees C) and 104 degrees F (40
degrees C).

D. Horsepower Rating: Suitable for connected load.
E. Voltage Rating: Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side
overcurrent protective devices to be installed, with listed short circuit current rating not
less than the available fault current at the installed location as indicated on the
drawings.

2. Minimum Ratings:

a. General Duty Single Throw Switches Protected by Class R, Class J, or Class T
Fuses: 100,000 rms symmetrical amperes.

b. Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or
Class T Fuses: 200,000 rms symmetrical amperes.

G. Enclosed Safety Switches Used for Service Entrance: Listed and labeled as suitable for use
as service equipment according to UL 869A.

H. Provide with switch blade contact position that is visible when the cover is open.
l. Fuse Clips for Fusible Switches: As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent
installation of fuses other than Class R.

J. Conductor Terminations: Suitable for use with the conductors to be installed.

K. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable
lug for terminating each equipment grounding conductor.

L. Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL
50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.
C. Indoor Damp Locations: Type 3R..

2. Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied grey
unless otherwise indicated.
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Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

Heavy Duty Switches:

1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable
of accepting three padlocks.

General Duty Switches:

1. Conductor Terminations:

a. Provide mechanical lugs.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.

2. Provide externally operable handle with means for locking in the OFF position, capable
of accepting two padlocks.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.

Verify that field measurements are as indicated.

Verify that the ratings of the enclosed switches are consistent with the indicated
requirements.

Verify that mounting surfaces are ready to receive enclosed safety switches.

Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A.

B.

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide required support and attachment in accordance with Section 26 05 29.
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E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount
enclosed switches such that the highest position of the operating handle does not exceed 79
inches (2000 mm) above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.

H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as
required by equipment manufacturer's recommendations.

I Identify enclosed switches in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
C. Correct deficiencies and replace damaged or defective enclosed safety switches or
associated components.
3.4 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.
3.5 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 29 13 - ENCLOSED CONTROLLERS

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:

1. General purpose contactors.
2. Manual motor starters.

B. Overcurrent protective devices for motor controllers, including overload relays.

1.2 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

D. Section 26 28 13 - Fuses: Fuses for fusible switches.

1.3 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

C. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2000, with Errata (2008).

D. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices; 2017.
E. NEMA ICS 6 - Industrial Control and Systems: Enclosures; 1993 (Reaffirmed 2016).

F. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and
Systems; 2017.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

l. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current
Edition, Including All Revisions.
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J. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters; Current Edition, Including All
Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping,
equipment, or other potential obstructions within the dedicated equipment spaces and
working clearances required by NFPA 70.

2. Coordinate the work to provide motor controllers and associated overload relays
suitable for use with the actual motors to be installed.

3. Coordinate the work to provide controllers and associated wiring suitable for interface
with control devices to be installed.

4. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

5. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

6. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.5 SUBMITTALS

A. Product Data: Provide manufacturer's standard catalog pages and data sheets for motor
controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and
traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

internal components, enclosure, and finish.

1.8 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.

PART 2 PRODUCTS

1.9 ENCLOSED CONTROLLERS
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A. Provide enclosed controller assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a
complete operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Description: Enclosed controllers complying with NEMA ICS 2, and listed and labeled as
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as
indicated on the drawings.

D. Service Conditions:

1. Provide controllers and associated components suitable for operation under the
following service conditions without derating:

a. Altitude:

1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g.
variable frequency controllers): Less than 3,300 feet (1,000 m).

2) Class 2 Km Equipment (electromagnetic and manual devices): Less than
6,600 feet (2,000 m).

b. Ambient Temperature: Between 32 degrees F (0 degrees C) and 104 degrees F
(40 degrees C).

2. Provide controllers and associated components suitable for operation at indicated
ratings under the service conditions at the installed location.

E. Short Circuit Current Rating:

1. Provide controllers with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

F. Conductor Terminations: Suitable for use with the conductors to be installed.
G. Enclosures:

1. Comply with NEMA ICS 6.

2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

3. Finish: Manufacturer's standard unless otherwise indicated.

H. General Purpose Contactors: Combination type unless otherwise indicated.

1. Combination Contactors: NEMA ICS 2, Class A combination controllers with magnetic
contactor(s) and externally operable disconnect, but without integral overload relay(s).

2. Configuration: Full-voltage non-reversing unless otherwise indicated.

3. Disconnects: Circuit breaker type.

a. Circuit Breakers: Thermal magnetic unless otherwise indicated or required.

b. Provide externally operable handle with means for locking in the OFF position.
Provide safety interlock to prevent opening the cover with the disconnect in the
ON position with capability of overriding interlock for testing purposes.

C. Provide auxiliary interlock for disconnection of external control power sources
where applicable.
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l. Manual Motor Starters:

1.

2.
3.

Description: NEMA ICS 2, Class A manually-operated motor controllers with overload
relay(s).

Configuration: Non-reversing unless otherwise indicated.

Fractional-Horsepower Manual Motor Starters:

a. Furnish with toggle operator.
b. Overload Relays: Bimetallic or melting alloy thermal type.

1.10 OVERCURRENT PROTECTIVE DEVICES

A. Overload Relays:

1.

arwn

Provide overload relays and, where applicable, associated current elements/heaters,
selected according to actual installed motor nameplate data, in accordance with
manufacturer's recommendations and NFPA 70; include consideration for motor service
factor and ambient temperature correction, where applicable.

Inverse-Time Trip Class Rating: Class 20 unless otherwise indicated or required.
Trip-free operation.

Visible trip indication.

Resettable.
a. Employ manual reset unless otherwise indicated.
b. Do not employ automatic reset with two-wire control.

Bimetallic Thermal Overload Relays:

a. Interchangeable current elements/heaters.
b. Adjustable trip; plus/minus 10 percent of nhominal, minimum.
C. Trip test function.

Melting Alloy Thermal Overload Relays:

a. Interchangeable current elements/heaters.

B. Circuit Breakers:

1.

Interrupting Capacity (not applicable to motor circuit protectors):

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.
b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less

than the short circuit current rating indicated.

1.11 CONTROL ACCESSORIES

A. Aucxiliary Contacts:

1.
2.

Comply with NEMA ICS 5.
Provide number and type of contacts indicated or required to perform necessary
functions, including holding (seal-in) circuit and interlocking, plus one normally open
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B.

C.

(NO) and one normally closed (NC) spare contact for each magnetic motor starter,
minimum.

Control and Timing Relays:

1. Comply with NEMA ICS 5.

2. Provide number and type of relays indicated or required to perform necessary functions.

Control Power Transformers:

1. Size to accommodate burden of contactor coil(s) and all connected auxiliary devices,
plus VA spare capacity.
2. Include primary and secondary fuses.

PART 3 EXECUTION

1.12 EXAMINATION

1.13

A. Verify that field measurements are as indicated.

B. Verify that ratings of enclosed controllers are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed controllers.

D. Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install controllers in accordance with NECA 1 (general workmanship).

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required support and attachment in accordance with Section 26 05 29.

E. Install enclosed controllers plumb and level.

F. Provide grounding and bonding in accordance with Section 26 05 26.

G. Install all field-installed devices, components, and accessories.

H. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.

Set field-adjustable controllers and associated components according to installed motor
requirements, in accordance with manufacturer's recommendations and NFPA 70.

1.14 FIELD QUALITY CONTROL

ENCLOSED CONTROLLERS
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A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Motor Starters: Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests
listed as optional are not required.

C. Correct deficiencies and replace damaged or defective enclosed controllers or associated
components.

1.15 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

1.16 CLEANING

A. Clean dirt and debris from controller enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

1.17 PROTECTION

A. Protect installed enclosed controllers from subsequent construction operations.

END OF SECTION
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SECTION 26 43 00 - SURGE PROTECTIVE DEVICES

PART 1 GENERAL

1.1

A.

B.

1.2

1.3

1.4

15

1.6

SECTION INCLUDES

Surge protective devices for distribution locations.

Surge protective devices for branch panelboard locations.

RELATED REQUIREMENTS

Section 26 05 26 - Grounding and Bonding for Electrical Systems.

Section 26 24 16 - Panelboards.

ABBREVIATIONS AND ACRONYMS

SPD: Surge Protective Device.

REFERENCE STANDARDS

MIL-STD-220 - Method of Insertion Loss Measurement; 2009c (Validated 2014).
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2017.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 1283 - Standard for Electromagnetic Interference Filters; Current Edition, Including All
Revisions.

UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.
ADMINISTRATIVE REQUIREMENTS

Coordination: Coordinate size and location of overcurrent device compatible with the actual
surge protective device and location to be installed. Notify Architect of any conflicts or deviations
from Contract Documents to obtain direction prior to ordering equipment.

SUBMITTALS

Product Data: Include detailed component information, voltage, surge current ratings, repetitive
surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCOV), nominal discharge current (I-n), short circuit current
rating (SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition requirements,
and installed features.
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17 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.8 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with manufacturer's written instructions.
1.9 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

PART 2 PRODUCTS
21 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS

A. Description: Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed,
classified, and labeled as suitable for the purpose intended; system voltage as indicated on the
drawings.

B. Unless otherwise indicated, provide field-installed, externally-mounted or factory-installed,
internally-mouonted SPDs.

C. List and label as complying with UL 1449, Type 1 when connected on line side of service
disconnect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.

D. Protected Modes:
1. Wye Systems: L-N, L-G, N-G, L-L.
E. UL 1449 Voltage Protection Ratings (VPRS):
1. Equivalent to basis of design.

F. UL 1449 Maximum Continuous Operating Voltage (MCOV): Not less than 115% of nominal
system voltage.

G. Enclosure Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

1. Indoor clean, dry locations: Type 1.

H. Mounting for Field-installed, Externally Mounted SPDs: Unless otherwise indicated, as specified
for the following locations:

1. Provide surface-mounted SPD where mounted in non-public areas or adjacent to
surface-mounted equipment.

2.2 SURGE PROTECTIVE DEVICES FOR DISTRIBUTION LOCATIONS

A. Distribution locations include SPDs connected to distribution panelboards.

SURGE PROTECTIVE DEVICES 264300-2



Ruth Enlow Library of Garrett County M&D Project No. 23130
Friendsville Branch Library
Friendsville, Maryland

B. Surge Protective Device:

1. Protection Circuits: Field-replaceable modular or non-modular.

2. Surge Current Rating: Not less than 120 kA per mode/240 kA per phase.

3. UL 1449 Nominal Discharge Current (I-n): 20 kA.

4, UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current

at the installed location as indicated on the drawings.
5. Diagnostics:

a. Protection Status Monitoring: Provide indicator lights to report the protection
status for each phase.

b. Alarm Notification: Provide indicator light and audible alarm to report alarm
condition. Provide button to manually silence audible alarm.

C. Surge Counter: Provide surge event counter with manual reset button, surge
count retention upon power loss, and six digit LCD display that indicates
guantity of surge events.

2.3 SURGE PROTECTIVE DEVICES FOR BRANCH PANELBOARD LOCATIONS

A. Surge Protective Device:

1. Protection Circuits: Field-replaceable modular or non-modular.

2. Surge Current Rating: Not less than 120 kA per mode/240 kA per phase.

3. UL 1449 Nominal Discharge Current (I-n): 20 kA.

4, UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current

at the installed location as indicated on the drawings.
5. Diagnostics:

a. Protection Status Monitoring: Provide indicator lights to report the protection
status for each phase.

b. Alarm Notification: Provide indicator light and audible alarm to report alarm
condition. Provide button to manually silence audible alarm.

C. Surge Counter: Provide surge event counter with manual reset button, surge
count retention upon power loss, and six digit LCD display that indicates
guantity of surge events.

PART 3 EXECUTION
3.1 EXAMINATION

A. Verify that field measurements are as indicated.

SURGE PROTECTIVE DEVICES 264300-3



Ruth Enlow Library of Garrett County M&D Project No. 23130
Friendsville Branch Library
Friendsville, Maryland

3.2

3.3

3.4

B.

A.

Verify that the service voltage and configuration marked on the SPD are consistent with the
service voltage and configuration at the location to be installed.

Verify that electrical equipment is ready to accept connection of the SPD and that installed
overcurrent device is consistent with requirements of drawings and manufacturer's instructions.

Verify system grounding and bonding is in accordance with Section 26 05 26, including bonding
of neutral and ground for service entrance and separately derived systems where applicable. Do
not energize SPD until deficiencies have been corrected.

Verify that conditions are satisfactory for installation prior to starting work.
INSTALLATION

Perform work in accordance with NECA 1 (general workmanship).

Install products in accordance with manufacturer's instructions.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide conductors with minimum ampacity as indicated on the drawings, as required by NFPA
70, and not less than manufacturer's recommended minimum conductor size.

Do not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

Disconnect SPD prior to performing any high potential testing. Replace SPDs damaged by
performing high potential testing with SPD connected.

FIELD QUALITY CONTROL

See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.
Perform inspections and tests listed in NETA ATS Section 7.19.1.
CLEANING

Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 51 00 - INTERIOR LIGHTING

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.

E. Accessories.

1.2 RELATED REQUIREMENTS
A. Section 26 05 29 - Hangers and Supports for Electrical Systems.
B. Section 26 05 33.16 - Boxes for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 26 09 23 - Lighting Control Devices.
E. Section 26 27 26 - Wiring Devices: Manual wall switches and wall dimmers.

F. Section 26 56 00 - Exterior Lighting.

1.3 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices; current edition.

B. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code); 2013 (Corrigendum
2019).

C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-
Voltage (1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012).

D. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products; 2008.

E. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules; 2015, with Errata (2017).

F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
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G. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems; 2006.

H. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

l. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with
Electronic Drivers and Discharge Ballasts; 2016.

J. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012.

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

L. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

M. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All
Revisions.

N. UL 1598 - Luminaires; Current Edition, Including All Revisions.

0. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current
Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.

Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

Notify Architect of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories,
and ceiling compatibility; include model number nomenclature clearly marked with all
proposed features.

1.

LED Luminaires:
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a. Include estimated useful life, calculated based on IES LM-80 test data.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.
1.8 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

PART 2 - PRODUCTS

2.1 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

2.2 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize
and protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete

operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:

1. Ceiling Compatibility: Comply with NEMA LE 4.
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2. Luminaires Recessed in Insulated Ceilings: Listed and labeled as IC-rated, suitable for
direct contact with insulation and combustible materials.
3. Luminaires Recessed in Sloped Ceilings: Provide suitable sloped ceiling adapters.

LED Luminaires:

1. Components: UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen
maintenance, calculated based on IES LM-80 test data.

Luminaires Mounted in Continuous Rows: Provide quantity of units required for length
indicated, with all accessories required for joining and aligning.

2.3 EMERGENCY LIGHTING UNITS

A.

Description: Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

Operation: Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected
lamps to integral battery power for minimum of 90 minutes of rated emergency illumination,
and automatically recharges battery upon restoration of normal power source.

Battery:
1. Sealed maintenance-free lead calcium unless otherwise indicated.
2. Size battery to supply all connected lamps, including emergency remote heads where

indicated.

Diagnostics: Provide power status indicator light and accessible integral test switch to
manually activate emergency operation.

Provide low-voltage disconnect to prevent battery damage from deep discharge.
Self-Diagnostics: Provide units that self-monitor functionality and automatically perform

testing required by NFPA 101 where indicated; provide indicator light(s) to report test and
diagnostic status.

2.4  EXIT SIGNS

A.

B.

Description: Exit signs complying with NFPA 101 and applicable state and local codes, and
listed and labeled as complying with UL 924.

1. Number of Faces: Single- or double-face as indicated or as required for installed
location.
2. Directional Arrows: As indicated or as required for installed location.

Powered Exit Signs: Internally illuminated with LEDs unless otherwise indicated.

1. Self-Powered Exit Signs:
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Operation: Upon interruption of normal power source or brownout condition
exceeding 20 percent voltage drop from nominal, solid-state control automatically
switches connected lamps to integral battery power for minimum of 90 minutes of
rated emergency illumination, and automatically recharges battery upon
restoration of normal power source.

Battery: Sealed, maintenance-free, nickel cadmium unless otherwise indicated.
Diagnostics: Provide power status indicator light and accessible integral test
switch to manually activate emergency operation.

Provide low-voltage disconnect to prevent battery damage from deep discharge.
Self-Diagnostics: Provide units that self-monitor functionality and automatically
perform testing required by NFPA 101 where indicated; provide indicator light(s)
to report test and diagnostic status.

2.5 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBSs).

2. Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable
federal and state ballast efficiency/efficacy standards.

3. Electronic Ballasts/Drivers: Inrush currents not exceeding peak currents specified in
NEMA 410.

B. Dimmable LED Drivers:

1. Dimming Range: Continuous dimming from 100 percent to five percent relative light
output unless dimming capability to lower level is indicated, without flicker.
2. Control Compatibility: Fully compatible with the dimming controls to be installed.

2.6 ACCESSORIES

A. Stems for Suspended Luminaires: Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires: Zinc-plated steel, minimum 1/4" size, field-
painted as directed.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and
are properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.
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3.2

3.3

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.
PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.
INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.
G. Suspended Ceiling Mounted Luminaires:
1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support
system is certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to building structure.
4. Secure lay-in luminaires to ceiling support channels using listed safety clips at four
corners.
5. See appropriate Division 9 section where suspended grid ceiling is specified for
additional requirements.
H. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.

2. Non-IC Rated Luminaires: Maintain required separation from insulation and
combustible materials according to listing.

3. Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

Suspended Luminaires:

1. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.
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2. Install canopies tight to mounting surface.
3. Unless otherwise indicated, support pendants from swivel hangers.

Install accessories furnished with each luminaire.

Bond products and metal accessories to branch circuit equipment grounding conductor.

Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other
lighting controls.

Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from circuit indicated.
Bypass local switches, contactors, or other lighting controls.

Install lamps in each luminaire.

3.4 FIELD QUALITY CONTROL

A.

B.

Inspect each product for damage and defects.
Operate each luminaire after installation and connection to verify proper operation.

Test self-powered exit signs, emergency lighting units, and fluorescent emergency power
supply units to verify proper operation upon loss of normal power supply.

Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.5 ADJUSTING

A.

Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination
of egress path as required or as directed by Architect or authority having jurisdiction.

Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to
properly designate egress path as directed by Architect or authority having jurisdiction.

3.6 CLEANING

A.

Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material
and restore finishes to match original factory finish.
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3.7 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 26 56 00 - EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Exterior luminaires.
B. Poles and accessories.
C. Luminaire accessories.

1.2 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 33.16 - Boxes for Electrical Systems.
D. Section 26 09 23 - Lighting Control Devices.

E. Section 26 27 26 - Wiring Devices: Receptacles for installation in poles.

1.3 REFERENCE STANDARDS

A. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code); 2013 (Corrigendum
2019).

B. IEEE C2 - National Electrical Safety Code; 2017.

C. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products; 2008.

D. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules; 2015, with Errata (2017).

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
F. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2006.
G. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012.

H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

l. UL 1598 - Luminaires; Current Edition, Including All Revisions.

EXTERIOR LIGHTING 265600-1



Ruth Enlow Library of Garrett County M&D Project No. 23130
Friendsville Branch Library
Friendsville, Maryland

J. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current
Edition, Including All Revisions.
1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
1. Coordinate placement of poles and associated foundations with utilities, curbs,
sidewalks, trees, walls, fences, striping, etc. installed under other sections or by others.
Coordinate elevation to obtain specified foundation height.
2. Notify Architect of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.
1.5 SUBMITTALS
A. Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective
projected area (EPA), and installed accessories; include model number nomenclature clearly
marked with all proposed features.

1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's
written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

PART 2 - PRODUCTS

2.1 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

2.2 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
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Provide products that are listed and labeled as complying with UL 1598, where applicable.
Provide products listed, classified, and labeled as suitable for the purpose intended.

Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize
and protect the lamp and distribute the light.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for
a complete operating system.

Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

Provide luminaires listed and labeled as suitable for wet locations unless otherwise
indicated.

Recessed Luminaires:

1. Ceiling Compatibility: Comply with NEMA LE 4.

2. Luminaires Recessed in Insulated Ceilings: Listed and labeled as IC-rated, suitable for
direct contact with insulation and combustible materials.

3. Luminaires Recessed in Sloped Ceilings: Provide suitable sloped ceiling adapters.

LED Luminaires:

1. Components: UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen
maintenance, calculated based on IES LM-80 test data.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.

Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and
are properly sized to accommodate conductors in accordance with NFPA 70.

Verify that suitable support frames are installed where required.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
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3.3

3.4

3.5

A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.

B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.

D. Install luminaires in accordance with NECA/IESNA 501.

E. Provide required support and attachment in accordance with Section 26 05 29.

F. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

G. Install accessories furnished with each luminaire.

H. Bond products and metal accessories to branch circuit equipment grounding conductor.

l. Install lamps in each luminaire.

FIELD QUALITY CONTROL

A. Inspect each product for damage and defects.

B. Operate each luminaire after installation and connection to verify proper operation.

C. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove
dirt, fingerprints, paint, or other foreign material and restore finishes to match original factory
finish.

PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 28 46 00 - FIRE DETECTION AND ALARM

PART 1 - GENERAL

1.1

1.2

1.3

SECTION INCLUDES

A.

B.

Fire alarm system design and installation, including all components, wiring, and conduit.

Maintenance of fire alarm system under contract for specified warranty period.

REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings
and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;
2010.

C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-
Voltage (1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012).

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring
Code or Reference Standard.

SUBMITTALS

A. Evidence of designer qualifications.

B. Design Documents: Submit all information required for plan review and permitting by

authorities having jurisdiction, including but not limited to floor plans, riser diagrams, and
description of operation:

1. Copy (if any) of list of data required by authority having jurisdiction.

2. NFPA 72 "Record of Completion”, filled out to the extent known at the time.

3. Clear and concise description of operation, with input/output matrix similar to that

shown in NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.

System zone boundaries and interfaces to fire safety systems.

Location of all components, circuits, and raceways; mark components with identifiers

used in control unit programming.

6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill
calculations; spare capacity calculations; notification appliance circuit voltage drop
calculations.

7. List of all devices on each signaling line circuit, with spare capacity indicated.

8. Manufacturer's detailed data sheet for each component, including wiring diagrams,
installation instructions, and circuit length limitations.

o s
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9. Description of power supplies; if secondary power is by battery include calculations
demonstrating adequate battery power.

10. Certification by either the manufacturer of the control unit or by the manufacturer of
each other component that the components are compatible with the control unit.

11. Certification by the manufacturer of the control unit that the system design complies
with Contract Documents.

12. Certification by Contractor that the system design complies with Contract Documents.

C. Evidence of installer qualifications.

D. Evidence of instructor qualifications; training lesson plan outline.

E. Evidence of maintenance contractor qualifications, if different from installer.
F. Inspection and Test Reports:

1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

G. Operating and Maintenance Data: See Section 01 78 00 for additional requirements; revise
and resubmit until acceptable; have one set available during closeout demonstration:

1. Complete set of specified design documents, as approved by authority having
jurisdiction.

2. Additional printed set of project record documents and closeout documents, bound or
filed in same manuals.

3. Contact information for firm that will be providing contract maintenance and trouble call-

back service.

List of recommended spare parts, tools, and instruments for testing.

Replacement parts list with current prices, and source of supply.

Detailed troubleshooting guide and large scale input/output matrix.

Preventive maintenance, inspection, and testing schedule complying with NFPA 72;

provide printed copy and computer format acceptable to Owner.

Detailed but easy to read explanation of procedures to be taken by non-technical

administrative personnel in the event of system trouble, when routine testing is being

conducted, for fire drills, and when entering into contracts for remodeling.

No ok
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H. Project Record Documents: See Section 01 78 00 for additional requirements; have one set
available during closeout demonstration:

1. Complete set of floor plans showing actual installed locations of components, conduit,
and zones.

2. "As installed" wiring and schematic diagrams, with final terminal identifications.

3.  "As programmed" operating sequences, including control events by device, updated
input/output chart, and voice messages by event.

l. Closeout Documents:
1. Certification by manufacturer that the system has been installed in compliance with

manufacturer's installation requirements, is complete, and is in satisfactory operating
condition.
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2.  NFPA 72 "Record of Completion”, filled out completely and signed by installer and
authorized representative of authority having jurisdiction.
3. Maintenance contract.

1.4 QUALITY ASSURANCE

A. Designer Qualifications: NICET Level Ill or IV (3 or 4) certified fire alarm technician or
registered fire protection engineer, employed by fire alarm control panel manufacturer,
Contractor, or installer , with experience designing fire alarm systems in the jurisdictional
area of the authorities having jurisdiction.

B. Installer Qualifications: Firm with minimum 3 years documented experience installing fire
alarm systems of the specified type and providing contract maintenance service as a regular
part of their business.

1. Authorized representative of control unit manufacturer; submit manufacturer's
certification that installer is authorized; include name and title of manufacturer's
representative making certification.

2. Installer Personnel: At least 2 years of experience installing fire alarm systems.

3. Supervisor: NICET level lll or IV (3 or 4) certified fire alarm technician; furnish name
and address.

C. Maintenance Contractor Qualifications: Same entity as installer or different entity with
specified qualifications.

D. Instructor Qualifications: Experienced in technical instruction, understanding fire alarm
theory, and able to provide the required training; trained by fire alarm control unit
manufacturer.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Fire Alarm Control Units and Accessories - Basis of Design: Siemens Building
Technologies, Inc..

B. Fire Alarm Control Units and Accessories - Other Acceptable Manufacturers:
1. Honeywell Security & Fire Solutions/Gamewell-FCI; : www.gamewell-
fci.com/#sle.
2. Honeywell Security & Fire Solutions/Notifier; : www.notifier.com/#sle.
3. Simplex, a brand of Johnson Controls; : www.simplex-fire.com/#sle.

4. Provide control units made by the same manufacturer.
C. Initiating Devices and Notification Appliances:

1. Provide initiating devices and notification appliances made by the same manufacturer,
where possible.
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2.2 FIRE ALARM SYSTEM
A. Fire Alarm System: Provide a new automatic fire detection and alarm system:

1. Provide all components necessary, regardless of whether shown in Contract
Documents or not.

2. Protected Premises: Entire building shown on drawings.

3. Comply with the following; where requirements conflict, order of precedence of
requirements is as listed:

ADA Standards.

The requirements of the State Fire Marshal.

The requirements of the local authority having jurisdiction .

Applicable local codes.

Contract Documents (drawings and specifications).

NFPA 72; where the word "should" is used consider that provision mandatory;
where conflicts between requirements require deviation from NFPA 72, identify
deviations clearly on design documents.

~Po0OTY

4. Evacuation Alarm: Provide for general evacuation of entire premises.
5. Fire Command Center: Location indicated on drawings.
6. Fire Alarm Control Unit: New, located at fire command center.

B. Circuits:

1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) Within Single Building: Class B, Style 0.5.
3. Naotification Appliance Circuits (NAC): Class B, Style W.

C. Spare Capacity:

Initiating Device Circuits: Minimum 25 percent spare capacity.

Notification Appliance Circuits: Minimum 25 percent spare capacity.

Speaker Amplifiers: Minimum 25 percent spare capacity.

Fire Alarm Control Units: Capable of handling all circuits utilized to capacity without
requiring additional components other than plug-in control modules.

PwnPE

D. Power Sources:

Primary: Dedicated branch circuits of the facility power distribution system.
Secondary: Storage batteries.

Capacity: Sufficient to operate entire system for period specified by NFPA 72.
Each Computer System: Provide uninterruptible power supply (UPS).

el

2.3 FIRE SAFETY SYSTEMS INTERFACES
A. Supervision: Provide supervisory signals in accordance with NFPA 72 for the following:
1. Sprinkler water control valves.

B. Alarm: Provide alarm initiation in accordance with NFPA 72 for the following:
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C.

1. Sprinkler water flow.
2. Duct smoke detectors.

HVAC:

1. Duct Smoke Detectors: Close dampers indicated; shut down air handlers indicated.

24 COMPONENTS

A.

General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface
mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in
operation and maintenance data.

Fire Alarm Control Units: Analog, addressable type; listed, classified, and labeled as
suitable for the purpose intended.

Addressable Fire Alarm Control Unit - Basis of Design: Siemens..
Master Control Unit: As specified for Basis of Design above, or equivalent.
Initiating Devices:
1. Addressable Systems:
a. Ad.dressable Devices: Individually identifiable by addressable fire alarm control
b. grr]:)t\./ide suitable addressable interface modules as indicated or as required for
connection to conventional (non-addressable) devices and other components
that provide a dry closure output.
2. Manual Pull Stations: .

a. Provide 1 extra.

3. Duct Smoke Detectors: .
4. Addressable Interface Devices: .

Notification Appliances:

1. Speakers: .
2. Strobes: .

Circuit Conductors: Copper or optical fiber; provide 200 feet (60 m) extra; color code and
label.

Surge Protection: In accordance with IEEE C62.41.2 category B combination waveform and
NFPA 70; except for optical fiber conductors.

Locks and Keys: Deliver keys to Owner.
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Instruction Charts: Printed instruction chart for operators, showing steps to be taken when a
signal is received (normal, alarm, supervisory, and trouble); easily readable from normal
operator's station.

1. Frame: Stainless steel or aluminum with polycarbonate or glass cover.

2. Provide one for each control unit where operations are to be performed.

3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.
4. Provide extra copy with operation and maintenance data submittal.

Storage Cabinet for Spare Parts and Tools: Steel with baked enamel finish, size appropriate
to quantity of parts and tools.

1. Padlock eye and hasp for lock furnished by Owner.
2. Locate as directed by Owner.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

B.

C.

D.

Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.
Conceal all wiring, conduit, boxes, and supports where installed in finished areas.
Obtain Owner's approval of locations of devices, before installation.

Install instruction cards and labels.

3.2 INSPECTION AND TESTING FOR COMPLETION

A.

B.

Notify Owner 7 days prior to beginning completion inspections and tests.

Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

Provide the services of the installer's supervisor or person with equivalent qualifications to
supervise inspection and testing, correction, and adjustments.

Prepare for testing by ensuring that all work is complete and correct; perform preliminary
tests as required.

Provide all tools, software, and supplies required to accomplish inspection and testing.

Perform inspection and testing in accordance with NFPA 72 and requirements of local
authorities; document each inspection and test.

Correct defective work, adjust for proper operation, and retest until entire system complies
with Contract Documents.

Diagnostic Period: After successful completion of inspections and tests, Operate system in
normal mode for at least 14 days without any system or equipment malfunctions.
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Record all system operations and malfunctions.

If a malfunction occurs, start diagnostic period over after correction of malfunction.
Owner will provide attendant operator personnel during diagnostic period; schedule
training to allow Owner personnel to perform normal duties.

At end of successful diagnostic period, fill out and submit NFPA 72 "Inspection and
Testing Form."

3.3 OWNER PERSONNEL INSTRUCTION

A. Provide the following instruction to designated Owner personnel:

1.
2.
3.

Hands-On Instruction: On-site, using operational system.
Classroom Instruction: Owner furnished classroom, on-site or at other local facility.
Factory Instruction: At control unit manufacturer's training facility.

B. Administrative: One-hour session(s) covering issues necessary for non-technical
administrative staff; classroom:

1.

Initial Training: 1 session pre-closeout.

C. Basic Operation: One-hour sessions for attendant personnel, security officers, and
engineering staff; combination of classroom and hands-on:

1.

Initial Training: 1 session pre-closeout.

D. Detailed Operation: Two-hour sessions for engineering staff; assume NICET level |
qualifications or equivalent; combination of classroom and hands-on:

1.

Initial Training: 1 session pre-closeout.

E. Maintenance Technicians: Detailed training for electrical technicians, on programming,
maintaining, repairing, and modifying; factory training:

1. Initial Training: One 3-day session, pre-closeout.
2. Refresher Training: One 1-day session post-occupancy.
F. Furnish the services of instructors and teaching aids; have copies of operation and

maintenance data available during instruction.

3.4 CLOSEOUT

A. Closeout Demonstration: Demonstrate proper operation of all functions to Owner.

1.
2.

Be prepared to conduct any of the required tests.

Have at least one copy of operation and maintenance data, preliminary copy of project
record drawings, input/output matrix, and operator instruction chart(s) available during
demonstration.

Have authorized technical representative of control unit manufacturer present during
demonstration.

Demonstration may be combined with inspection and testing required by authority
having jurisdiction; notify authority having jurisdiction in time to schedule demonstration.
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5. Repeat demonstration until successful.

B. Perform post-occupancy instruction within 3 months after Substantial Completion.

3.5 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Provide to Owner, at no extra cost, a written maintenance contract for entire manufacturer's
warranty period, to include the work described below.

C. Perform routine inspection, testing, and preventive maintenance required by NFPA 72,
including:

1. Maintenance of fire safety interface and supervisory devices connected to fire alarm
system.

2. Repairs required, unless due to improper use, accidents, or negligence beyond the
control of the maintenance contractor.

3. Record keeping required by NFPA 72 and authorities having jurisdiction.

D. Provide trouble call-back service upon naotification by Owner:

1. Provide on-site response within 2 hours of notification.

2. Include allowance for call-back service during normal working hours at no extra cost to
Owner.

3. Owner will pay for call-back service outside of normal working hours on an hourly basis,
based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

E. Provide a complete description of preventive maintenance, systematic examination,
adjustment, cleaning, inspection, and testing, with a detailed schedule.

F. Maintain a log at each fire alarm control unit, listing the date and time of each inspection and
call-back visit, the condition of the system, nature of the trouble, correction performed, and
parts replaced. Submit duplicate of each log entry to Owner's representative upon
completion of site visit.

G. Comply with Owner's requirements for access to facility and security.

END OF SECTION
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HVAC PIPING INSULATION

TEMPERATURE INSTRUMENTS

REFRIGERANT PIPING

METAL DUCTS

AIR DUCT ACCESSORIES

FLEXIBLE DUCTS

CENTRIFUGAL HVAC FANS

AIR DIFFUSERS

REGISTERS AND GRILLES

DEDICATED OUTDOOR-AIR UNITS
VARIABLE-REFRIGERANT-FLOW HVAC SYSTEMS
ELECTRIC-RESISTANCE AIR COILS

FINNED-TUBE RADIATION HEATERS

WALL AND CEILING UNIT HEATERS
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26 28 16.16 ENCLOSED SWITCHES

262913 ENCLOSED CONTROLLERS

264300 SURGE PROTECTIVE DEVICES

265100 INTERIOR LIGHTING

26 56 00 EXTERIOR LIGHTING

DIVISION 28 — ELECTRONIC SAFETY AND SECURITY

28 46 00 FIRE DETECTION AND ALARM

DIVISION 31 — EARTHWORK

312000 EARTH MOVING CIVIL
DIVISION 32 — EXTERIOR IMPROVEMENTS

321216 ASPHALT PAVING CIVIL
3217 23 TACTILE WARNING SURFACES CIVIL
329200 TURF AND GRASSES CIVIL
329500 PLANTING CIVIL
DIVISION 33 — UTILITIES

331000 WATER UTILITIES CIVIL
33 30 00 SANITARY SEWER CIVIL
334100 STORM UTILITIES CIVIL
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