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SECTION 07 05 53
FIRE AND SMOKE ASSEMBLY IDENTIFICATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Identification markings for fire and smoke rated partitions, and fire rated walls.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping

1.3 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Manufacturer's printed product literature for each type of marking,
indicating font, foreground and background colors, wording, and overall dimensions.

C. Schedule:  Completely define scope of proposed marking, and indicate location of
affected walls and partitions, and number of markings.

D. Samples:  Submit two samples of each type of marking proposed for use, of size
similar to that required for project, illustrating font, wording, and method of application.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum three years of documented experience.

1.5 FIELD CONDITIONS

A. Do not install adhered markings when ambient temperature is lower than
recommended by label or sign manufacturer.

B. Do not install painted markings when ambient temperature is lower than
recommended by coating manufacturer.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Partition Identification Labels:
1. Fire Wall Signs, Inc:  www.firewallsigns.com/#sle.
2. Safety Supply Warehouse, Inc:  www.safetysupplywarehouse.com/#sle.
3. Stencil Ease:  www.stencilease.com.

2.2 FIRE AND SMOKE ASSEMBLY IDENTIFICATION

A. Regulatory Requirements:  Comply with "Marking and Identification" requirements of
"Fire-Resistance Ratings and Fire Tests" chapter of ICC (IBC).
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B. Adhered Fire and Smoke Assembly Identification Signs:  Printed vinyl sign with factory
applied adhesive backing.

C. Applied Fire and Smoke Assembly Identification:  Identification markings applied to
partition with paint or permanent ink and a code compliant stencil.

D. Location: On fire walls, fire barriers, fire partitions, smoke barriers and smoke
partitions; within concealed space where there is an accessible concealed floor, floor-
ceiling, or attic space.

E. Languages:  Provide sign markings in English.

F. Format: Whether adhered or applied, identification shall include, at a minimum:
1. Lettering: Not less than three inches in height with a minimum 3/8 inch stroke, in

contrasting color.
2. Wording shall include, as applicable:

a. Wall Type, i.e FIRE BARRIER or SMOKE BARRIER, or similar.
b. Fire Resistance Rating, i.e. ONE HOUR, TWO HOUR, or similar.
c. PROTECT ALL OPENINGS.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

3.2 INSTALLATION

A. Install adhered markings in accordance with manufacturer's instructions.
1. Where adhered markings are used, a suitable Class A backer, permanently

attached to the wall, may be used when wall surface would preclude adhesion.

B. Install applied markings in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Concrete formwork.

B. Concrete reinforcement.

C. Joint devices associated with concrete work.

D. Miscellaneous concrete elements, including ​equipment pads ​.

E. Concrete finishing.

F. Concrete curing.

1.2 PRICE AND PAYMENT PROCEDURES

A. Cast-in-place concrete work will be paid for by the unit price method.

1.3 REFERENCE STANDARDS

A. ACI 211.2 - Standard Practice for Selecting Proportions for Structural Lightweight
Concrete; 1998 (Reapproved 2004).

B. ACI CODE-318 - Building Code Requirements for Structural Concrete and
Commentary; 2019 (Reapproved 2022).

C. ACI MNL-66 - ACI Detailing Manual; 2020.

D. ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-
Concrete - Guide; 2022.

E. ACI PRC-302.1 - Guide to Concrete Floor and Slab Construction; 2015.

F. ACI PRC-304 - Heavyweight Concrete:  Measuring, Mixing, Transporting and Placing;
2020.

G. ACI PRC-305 - Guide to Hot Weather Concreting; 2020.

H. ACI PRC-306 - Guide to Cold Weather Concreting; 2016.

I. ACI PRC-308 - Guide to External Curing of Concrete; 2016.

J. ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).

K. ACI SPEC-117 - Specification for Tolerances for Concrete Construction and Materials;
2010 (Reapproved 2015).

L. ACI SPEC-301 - Specifications for Concrete Construction; 2020.

M. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel
Bars for Concrete Reinforcement; 2022.
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N. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded
Wire Reinforcement, Plain and Deformed, for Concrete; 2022.

O. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes; 2021.

P. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete; 2017.

Q. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test
Specimens in the Field; 2022.

R. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2018.

S. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens; 2021.

T. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2022a.

U. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars (Using 2-in. or [50 mm] Cube Specimens); 2021.

V. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement
Concrete; 2020.

W. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

X. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete; 2020.

Y. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed
Concrete by the Volumetric Method; 2016.

Z. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for
Concrete; 2010a (Reapproved 2016).

AA. ASTM C330/C330M - Standard Specification for Lightweight Aggregates for Structural
Concrete; 2017a.

BB. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete;
2019, with Editorial Revision (2022).

CC. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete; 2022.

DD. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric
Batching and Continuous Mixing; 2017.

EE. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems
for Concrete; 2020a.

FF. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete; 2021.

GG. ASTM C 1064 - Standard Test Method for Temperature of Freshly Mixed Hydraulic-
Cement Concrete, 2017.

HH. ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete; 2010a
(Reapproved 2015).

II. ASTM D2103 - Standard Specification for Polyethylene Film and Sheeting; 2015.

JJ. ASTM E1155 - Standard Test Method for Determining FF Floor Flatness and FL Floor
Levelness Numbers; 2020.
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KK. ASTM E1155M - Standard Test Method for Determining FF Floor Flatness and FL
Floor Levelness Numbers (Metric); 2014.

LL. ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of
Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete
Slabs; 2018a.

MM. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in
Contact with Soil or Granular Fill Under Concrete Slabs; 2017.

1.4 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data: Submit manufacturers' data on manufactured products such as ​joint
devices, attachment accessories, and admixtures ​, showing compliance with specified
requirements.
1. For curing compounds, provide data on method of removal in the event of

incompatibility with floor covering adhesives.

C. Mix Design:  Submit proposed concrete mix design.
1. Indicate proposed mix design complies with requirements of ACI SPEC-301,

Section 4 - Concrete Mixtures.

D. Design Data:
1. Submit concrete mix design for each concrete strength. Submit separate mix

designs when admixtures are required for the following:
a. Hot and cold weather concrete work.
b. Air entrained concrete work.

2. Identify mix ingredients and proportions, including admixtures.
3. Identify chloride content of admixtures and whether or not chloride was added

during manufacture.
4. Submit 28 day concrete strength test data for each mix design per ACI CODE-

318 requirements.
a. Provide a minimum of 15 concrete strength tests, where a concrete strength

test is the average strength of at least two 6x12 inch or three 4x8 inch
cylinders.

b. If 15 concrete tests are unavailable, the average strength of the concrete
tests must exceed the required strength by 1200psi for up to 5000 psi mix
concrete.

E. Samples:  Submit samples of underslab vapor retarder to be used.

F. Reinforcing Placement Drawings: Comply with requirements of ACI MNL-66. Include
bar schedules, shapes of bent bars, spacing of bars, and location of splices,
supporting & spacing devices. Indicate quantities of reinforcing steel and welded wire
fabric.

G. Manufacturer's Certificate: Certify that reinforcing steel and accessories supplied for
this project meet or exceed specified requirements.

H. Reports: Submit certified copies of mill test report of reinforcement materials analysis.

I. Samples:  Submit two, 12 inch long samples of waterstops and construction joint
devices.

J. Test Reports:  Submit report for each test or series of tests specified.
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K. Manufacturer's Installation Instructions:  For concrete accessories, indicate installation
procedures and interface required with adjacent construction.

1.5 CLOSEOUT SUBMITTALS

A. See Section 01 70 00 - Execution and Closeout Requirements for requirements.

B. Project Record Documents:  Accurately record actual locations of embedded utilities
and components that will be concealed from view upon completion of concrete work.

C. Warranty:  Submit manufacturer warranty and ensure forms have been completed in
Owner's name and registered with manufacturer.

1.6 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI SPEC-301 and ACI CODE-318.

B. Follow recommendations of ACI PRC-305 when concreting during hot weather.

C. Follow recommendations of ACI PRC-306 when concreting during cold weather.

D. For slabs required to include moisture vapor reducing admixture (MVRA), do not
proceed with placement unless manufacturer's representative is present for every day
of placement.

1.7 WARRANTY

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Slabs with Porosity Inhibiting Admixture (PIA) or Moisture Vapor Reducing Admixture
(MVRA): Provide warranty to cover cost of flooring failures due to moisture migration
from slabs for life of the concrete.
1. Include cost of repair or removal of failed flooring, placement of topical moisture

remediation system, and replacement of flooring with comparable flooring
system.

2. Provide warranty by admixture manufacturer matching terms of flooring adhesive
or primer manufacturer's material defect warranty.

1.8 COORDINATION

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Coordinate placement of joint devices with erection of concrete formwork and
placement of form accessories.

PART 2  PRODUCTS

2.1 FORMWORK

A. Formwork Design and Construction:  Comply with guidelines of ACI PRC-347 to
provide formwork that will produce concrete complying with tolerances of ACI SPEC-
117.

B. Form Materials:  Contractor's choice of standard products with sufficient strength to
withstand hydrostatic head without distortion in excess of permitted tolerances.
1. Form Facing for Exposed Finish Concrete:  Steel.
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2. Earth Cuts:  Do not use earth cuts as forms for vertical surfaces.  Natural rock
formations that maintain a stable vertical edge may be used as side forms.

3. Form Coating:  Release agent that will not adversely affect concrete or interfere
with application of coatings.

4. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of
concrete surface.

2.2 REINFORCEMENT MATERIALS

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).
1. Type:  Deformed billet-steel bars.
2. Finish:  Unfinished, unless otherwise indicated.

B. Steel Welded Wire Reinforcement (WWR): ​Plain type, ASTM A1064/A1064M ​.
1. Form: ​Flat Sheets ​.
2. WWR Style: ​As indicated on drawings ​.

C. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate

support of reinforcement during concrete placement.
3. Provide stainless steel, galvanized, plastic, or plastic coated steel components

for placement within 1-1/2 inches of weathering surfaces.

D. Fiber Reinforcement: Alkali-resistant ​polypropylene ​ monofilament complying with
ASTM C1116/C1116M, 24 ksi minimum tensile strength. Mixing rate per
manufacturer's recommendations.
1. Fiber Length: ​0.75 inch ​, nominal.
2. Products:

a. Fibermesh 150 by Propex Concrete Systems: www.fibermesh.com
b. FRC Mono 150 by FRC Industries: www.frcindustries.com
c. ​​Or Approved Equal ​​.

2.3 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, Type I - Normal Portland type.  Provide ________
manufactured by ____________ .
1. Acquire cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C33/C33M.
1. Acquire aggregates for entire project from same source.
2. Coarse Aggregate Maximum Size: In accordance with ACI CODE-318.

C. Lightweight Aggregate:  ASTM C330/C330M.

D. Fly Ash: ASTM C618, Class ​F​. Loss on ignition requirement waived if used in flowable
fill concrete mix.

E. Water: ACI 318; Clean and not detrimental to concrete.

2.4 ADMIXTURES

A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent
by weight of cement.

B. Air Entrainment Admixture:  ASTM C260/C260M.

C. Accelerating Admixture:  ASTM C494/C494M Type C.
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D. Moisture Vapor Reducing Admixture (MVRA):  Liquid, inorganic admixture free of
volatile organic compounds (VOCs).  Closes capillary systems formed during concrete
curing to reduce moisture vapor emission and transmission.  Reduces concrete
shrinkage with no adverse effect on concrete properties or applied flooring.
1. Provide admixture in slabs to receive adhesively applied flooring or roofing.
2. Products:

a. Barrier One, Inc​; Barrier One Moisture Vapor Reduction Admixture ​:
www.barrierone.com.

b. ISE Logik Industries, Inc; MVRA 900:  www.iselogik.com/#sle.
c. Specialty Products Group; Vapor Lock 20/20:  www.spggogreen.com/#sle.

2.5 ACCESSORY MATERIALS

A. Underslab Vapor Retarder: Multi-layer, fabric-, cord-, grid-, or aluminum-reinforced
polyethylene or equivalent, complying with ASTM E1745, ​Class A​; stated by
manufacturer as suitable for installation in contact with soil or granular fill under
concrete slabs. The use of single ply polyethylene is prohibited.
1. Accessory Products:  Vapor retarder manufacturer's recommended tape,

adhesive, mastic, prefabricated boots, etc., for sealing seams and penetrations.
2. Products:

a. ISI Building Products; Viper VaporCheck II 15-mil (Class A):
 www.isibp.com/#sle.

b. Poly-America; Husky Yellow Guard ​15-mil ​ Vapor Barrier:
www.yellowguard.com/#sle.

c. Stego Industries, LLC ​; Stego Wrap 15-mil ​: www.stegoindustries.com/#sle.
d. Tex-Trude, LP; Xtreme Vapor Barrier (15-mil):  www.tex-trude.com/#sle.

B. Non-Shrink Cementitious Grout:  Premixed compound consisting of nonmetallic
aggregate, cement, water reducing and plasticizing agents.
1. Minimum Compressive Strength at 48 Hours, ASTM C109/C109M:  2,000

pounds per square inch.
2. Minimum Compressive Strength at 28 Days, ASTM C109/C109M:  7,000 pounds

per square inch.
3. Flowable Products:

a. Euclid Chemical Company; NS GROUT:  www.euclidchemical.com/#sle.
b. Five Star Products, Inc; Five Star Fluid Grout 100:

 www.fivestarproducts.com/#sle.

2.6 BONDING AND JOINTING PRODUCTS

A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM
C1059/C1059M, Type II.

B. Epoxy Bonding System:
1. Complying with ASTM C881/C881M and of Type required for specific application.
2. Products:

a. Adhesives Technology Corporation ​​: www.atcepoxy.com/#sle.
b. Kaufman Products Inc; SurePoxy HM Class B:

 www.kaufmanproducts.net/#sle.
c. SpecChem, LLC; SpecPoxy 1000, SpecPoxy 2000, SpecPoxy 3000, or

SpecPoxy 3000FS:  www.specchemllc.com/#sle.

C. Slab Construction Joint Devices:  Combination keyed joint form and screed,
galvanized steel, with rectangular or round knockout holes for conduit or rebar to pass
through joint form at 6 inches on center; ribbed steel stakes for setting.
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1. Provide removable plastic cap strip that forms wedge-shaped joint for sealant
installation.

2. Height:  To suit slab thickness.

D. Expansion and Contraction Joint Devices: ASTM B221 alloy, extruded aluminum;
resilient ​elastomeric ​ filler strip with Shore A hardness of 35 to permit plus or minus 25
percent joint movement with full recovery; extruded ​aluminum ​ cover plate, of longest
manufactured length at each location, ​flush ​ mounted; color as selected.

2.7 CURING MATERIALS

A. Curing Compound, Naturally Dissipating:  Clear, water-based, liquid membrane-
forming compound; complying with ASTM C309.

B. Curing and Sealing Compound, Low Gloss:  Liquid, membrane-forming, clear, non-
yellowing acrylic; complying with ASTM C1315 Type 1 Class A.

C. Moisture-Retaining Sheet:  ASTM C171.
1. Polyethylene film, white opaque, minimum nominal thickness of 4 mil, 0.004 inch.
2. Non-staining cotton fabric, weighing not less than 8 oz/per square yd, bonded to

prevent separation during handling and placing.

D. Polyethylene Film:  ASTM D2103, 4 mil, 0.004 inch thick, clear.

E. Water:  Potable, not detrimental to concrete.

2.8 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI PRC-211.1
recommendations.

B. Proportioning Structural Lightweight Concrete:  Comply with ACI 211.2
recommendations.

C. Concrete Strength:  Establish required average strength for each type of concrete on
the basis of field experience or trial mixtures, as specified in ACI SPEC-301.
1. For trial mixtures method, employ independent testing agency acceptable to

Engineer for preparing and reporting proposed mix designs.

D. Admixtures:  Add acceptable admixtures as recommended in ACI PRC-211.1 and at
rates recommended or required by manufacturer.

E. Fiber Reinforcement:  Add to mix at rate of 1.5 pounds per cubic yard, or as
recommended by manufacturer for specific project conditions.

2.9 MIXING

A. On Project Site:  Mix in drum type batch mixer, complying with ASTM C685/C685M.
 Mix each batch not less than 1-1/2 minutes and not more than 5 minutes.
1. Fiber Reinforcement:  Batch and mix as recommended by manufacturer for

specific project conditions.

B. Transit Mixers:  Comply with ASTM C94/C94M.

C. Adding Water:  If concrete arrives on-site with slump less than suitable for placement,
do not add water that exceeds the maximum water-cement ratio or exceeds the
maximum permissible slump.
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D. Do not use shrinkage-reducing admixture (SRA) in same concrete batch with MVRA
or PIA.

PART 3  EXECUTION

3.1 EXAMINATION

A.

B. Verify requirements for concrete cover over reinforcement.

C. Verify anchors, seats, plates, reinforcement and other items to be cast into concrete
are accurately placed, positioned securely, and will not interfere with placing concrete.

3.2 PREPARATION

A. Formwork:  Comply with requirements of ACI SPEC-301. Design and fabricate forms
to support all applied loads until concrete is cured and for easy removal without
damage to concrete.

B. Remove debris and ice from formwork, reinforcement, and concrete substrates.

C. Remove water from areas receiving concrete before concrete is placed.

D. Verify that forms are clean and free of rust before applying release agent.

E. Coordinate placement of embedded items with erection of concrete formwork and
placement of form accessories.

F. Wet sticking anchor rods shall not be permitted.

G. Where new concrete is to be bonded to previously placed concrete, prepare existing
surface by cleaning with steel brush and applying bonding agent in accordance with
manufacturer's instructions. Remove laitance, coatings & unsound materials.
1. Use epoxy bonding system for bonding to damp surfaces, for structural load-

bearing applications, and where curing under humid conditions is required.
2. Use latex bonding agent only for non-load-bearing applications.

H. In locations where new concrete is doweled to existing work, drill holes in existing
concrete, insert steel dowels and pack solid with non-shrink grout.

I. Interior Slabs on Grade:  Install vapor retarder under interior slabs on grade.  Comply
with ASTM E1643.  Lap joints minimum 6 inches.  Seal joints, seams and penetrations
watertight with manufacturer's recommended products and follow manufacturer's
written instructions.  Repair damaged vapor retarder before covering.
1. Unroll Vapor Barrier with the longest dimension parallel with the direction of the

pour.
2. Lap Vapor Barrier over footings and seal to foundation walls.
3. No penetration of the vapor barrier is allowed except for reinforcing steel and

permanent utilities.
4. Seal all penetrations (including pipes) with pipe boot and tape.

3.3 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A. Comply with requirements of ACI SPEC-301. Clean reinforcement of loose rust and
mill scale, and accurately position, support, and secure in place to achieve not less
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than minimum concrete coverage required for protection.

B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in
both directions.  Splice laps with tie wire.

3.4 PLACING CONCRETE

A. Place concrete in accordance with ACI PRC-304.

B. Notify testing laboratory and ​Engineer ​ not less than 24 hours prior to commencement
of placement operations.

C. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction
joint devices will not be disturbed during concrete placement.

3.5 SEPARATE FLOOR TOPPINGS

A. Prior to placing floor topping, ​ roughen substrate concrete surface and ​ remove
deleterious material. Broom clean.

B. Place required dividers, edge strips, reinforcing, and other items to be cast in.

C. Apply bonding agent to substrate in accordance with manufacturer's instructions.

D. Place concrete floor toppings to required lines and levels.
1. Place topping in checkerboard panels not to exceed 20 feet in either direction.

E. Screed toppings level, maintaining surface flatness of maximum 1/8 inch in 10 feet.

3.6 FLOOR FLATNESS AND LEVELNESS TOLERANCES

A. Refer to front end specifications provided by Rochester Housing Authority for special
inspections realted to compliance and tolerances.

B. Minimum F(F) Floor Flatness and F(L) Floor Levelness Values:
1. Exposed to View and Foot Traffic: F(F) of 35; F(L) of 25 ​, on-grade only ​.
2. Under Thick-Bed Tile:  F(F) of 20; F(L) of 15, on-grade only.
3. Under Carpeting:  F(F) of 25; F(L) of 20, on-grade only.
4. Under Thin Resilient Flooring and Thinset Tile:  F(F) of 35; F(L) of 25, on-grade

only.

C. Measure F(F) Floor Flatness and F(L) Floor Levelness in accordance with ASTM
E1155 (ASTM E1155M), within 48 hours after slab installation; report both composite
overall values and local values for each measured section.

D. Correct the slab surface if composite overall value is less than specified and if local
value is less than two-thirds of specified value.

E. Correct defects by grinding or by removal and replacement of the defective work.
 Areas requiring corrective work will be identified.  Re-measure corrected areas by the
same process.

3.7 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.

B. Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch or
more in height.
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C. Concrete Slabs:  Finish to requirements of ACI PRC-302.1 and as follows:

D. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to
drains ​at 1/4 inch per foot nominal ​ if not indicated on the drawings.

3.8 CURING

A. Comply with requirements of ACI PRC-308. Immediately after placement, protect
concrete from premature drying, excessively hot or cold temperatures, and
mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for
period necessary for hydration of cement and hardening of concrete.

3.9 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for Field
inspecting, testing, adjusting, and balancing.

B. Field inspection and testing will be performed by Owner’s testing laboratory in
accordance with ACI 318 and applicable code.

C. Provide free access to concrete operations at project site and cooperate with
appointed firm.

D. Submit proposed mix design of each class of concrete to inspection and testing firm
for review prior to commencement of concrete operations.

E. Concrete Inspections:
1. Continuous Placement Inspection: Inspect for proper installation procedures.
2. Periodic Curing Inspection: Inspect for specified curing temperature and

procedures.

F. Strength Test Samples:
1. Sampling Procedures: ASTM C172/C172M.
2. Cylinder Molding and Curing Procedures: ASTM C31/C31M, cylinder specimens,

field cured.
3. Sample concrete and make one set of four cylinders for every 50 cu yds or less

of each class of concrete placed each day and for every 5,000 sf of surface area
for slabs and walls.

4. When volume of concrete for any class of concrete would provide less than 5
sets of cylinders, take samples from five randomly selected batches, or from
every batch when less than 5 batches are used.

5. Make one additional cylinder during cold weather concreting, and field cure.

G. Field Testing:
1. Slump Test Method: ASTM C143/C143M.
2. Air Content Test Method: ASTM C173/C173M.
3. Temperature Test Method: ASTM C1064/C1064M.
4. Measure slump and temperature for each compressive strength concrete

sample.
5. Measure air content in air entrained concrete for each compressive strength

concrete sample.

H. Cylinder Compressive Strength Testing:
1. Test Method: ASTM C39/C39M.
2. Test Acceptance: In accordance with ACI CODE-318 and applicable code.
3. Test one cylinder at 7 days.
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4. Test two cylinders at 28 days.
5. Retain one cylinder for 56 days for testing when requested by ​Engineer ​.
6. Dispose remaining cylinders when testing is not required.

I. Slab Testing:  Cooperate with manufacturer of specified moisture vapor reducing
admixture (MVRA) to allow access for sampling and testing concrete for compliance
with warranty requirements.

J. Maintain records of concrete placement. Record date, location, quantity, air
temperature and test samples taken.

3.10 PATCHING

A. Allow ​Engineer ​ to inspect concrete surfaces immediately upon removal of forms.

B. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify
​Engineer ​ upon discovery.

C. Patch imperfections as directed by ​Engineer ​ in accordance with ACI CODE-318.

3.11 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to Engineer and
Contractor  within 24 hours of test.

B. Defective Concrete:  Concrete not complying with required lines, details, dimensions,
tolerances or specified requirements.

C. Repair or replacement of defective concrete will be determined by the ​Engineer ​. The
cost of additional testing shall be borne by ​Contractor ​ when defective concrete is
identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express
direction of ​Engineer ​ for each individual area.

3.12 PROTECTION

A. If cold weather provisions of ACI PRC-306 are required:
1. Protect fresh concrete from freezing by heating the ground and forms to

minimum temperatures of ACI PRC-306.
2. Thermally protect the fresh concrete the following durations ​​

a. Concrete footings/walls - 48 hours after placement
b. Concrete piers - 72 hours after placement.
c. Concrete slabs on grade - 72 hours after placement.

B. Do not permit traffic over unprotected concrete floor surface until fully cured.

END OF SECTION
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SECTION 07 84 00
FIRESTOPPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of all joints and penetrations in fire-resistance rated and smoke-resistant
assemblies, whether indicated on drawings or not, and other openings indicated.

1.2 RELATED REQUIREMENTS

A. Section 01 35 17 -  Alteration Project Procedures: Cutting and patching.

B. Section 07 05 53 - Fire and Smoke Assembly Identification.

1.3 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and
Materials; 2022.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems;
2013a (Reapproved 2017).

C. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems; 2015
(Reapproved 2019).

D. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of
Continuity Head-of-Wall Joint Systems Installed Between Rated Wall Assemblies and
Nonrated Horizontal Assemblies; 2013 (Reapproved 2017).

E. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric
Materials to Fungi; 2015, with Editorial Revision (2021).

F. ITS (DIR) - Directory of Listed Products; Current Edition.

G. FM (AG) - FM Approval Guide; Current Edition.

H. UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including
All Revisions.

I. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current
Edition, Including All Revisions.

J. UL (DIR) - Online Certifications Directory; Current Edition.

K. UL (FRD) - Fire Resistance Directory; Current Edition.

1.4 SUBMITTALS

A. Refer to front end specifications provided by ​Rochester Housing Authority ​.

B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated
assembly, and firestopping test or design number.
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C. Product Data:  Provide data on product characteristics, performance ratings, and
limitations.

D. Manufacturer's Installation Instructions:  Indicate preparation and installation
instructions.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified
requirements.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

1.5 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled
fire ratings when tested in accordance with methods indicated.
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an

acceptable test report.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum ten years documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section
and:
1. Trained by manufacturer.
2. With minimum ten years documented experience installing work of this type.
3. All firestopping applications used by contractors/subcontractors shall be from the

same manufacturer.

1.6 MOCK-UPS

A. Install one firestopping assembly representative of each fire rating design required on
project.
1. Where one design may be used for different penetrating items or in different wall

constructions, install one assembly for each different combination.

B. If accepted, mock-up will represent minimum standard for this work.

C. If accepted, mock-up may remain as part of this work.  Remove and replace mock-ups
not accepted.

1.7 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and
conditions during and after installation; maintain minimum temperature before, during,
and for three days after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products:  www.3m.com/firestop.
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2. A/D Fire Protection Systems Inc:  www.adfire.com.
3. Hilti, Inc:  www.us.hilti.com.
4. RectorSeal, a CSW Industrials Company:  www.rectorseal.com/firestop-

solutions/#sle.
5. Specified Technologies Inc:  www.stifirestop.com/#sle.
6. United States Gypsum Co.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 MATERIALS

A. Mold and Mildew Resistance:  Provide firestopping materials with mold and mildew
resistance rating of zero(0) in accordance with ASTM G21.

B. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type
of materials as required for tested firestopping assembly.

C. Fire Ratings:  Refer to drawings for required systems and ratings.

2.3 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Head-of-Wall (HW) Joint System Firestopping at Joints Between Fire-Rated Wall
Assemblies and Non-Rated Horizontal Assemblies:  Use system that has been tested
according to ASTM E2837 to have fire resistance F Rating equal to required fire rating
of wall assembly.
1. Movement:  Provide systems that have been tested to show movement capability

as indicated.

B. Floor-to-Floor (FF), Floor-to-Wall (FW), Head-of-Wall (HW), and Wall-to-Wall (WW)
Joints, Except Perimeter, Where Both Are Fire-Rated:  Use system that has been
tested according to ASTM E1966 or UL 2079 to have fire resistance F Rating equal to
required fire rating of the assembly in which the joint occurs.
1. Movement:  Provide systems that have been tested to show movement capability

as indicated.
2. Air Leakage:  Provide systems that have been tested to show L Rating as

indicated.
3. Watertightness:  Provide systems that have been tested to show W Rating as

indicated.
4. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification

directories will be considered evidence of successful testing.

C. Through Penetration Firestopping:  Use system that has been tested according to
ASTM E814 to have fire resistance F Rating equal to required fire rating of penetrated
assembly.
1. Temperature Rise:  Provide systems that have been tested to show T Rating as

indicated.
2. Air Leakage:  Provide systems that have been tested to show L Rating as

indicated.
3. Watertightness:  In addition, provide systems that have been tested to show W

Rating as indicated.
4. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification

directories will be considered evidence of successful testing.

2.4 FIRESTOPPING FOR FLOOR-TO-FLOOR, FLOOR-TO-WALL, HEAD-OF-WALL, AND
WALL-TO-WALL JOINTS

A. Concrete and Concrete Masonry Walls and Floors:
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1. Head-of-Wall Joints at Concrete/Concrete Masonry Wall to Concrete Over Metal
Deck Floor:
a. 2 Hour Construction: UL System HW-D-0755; 3M Co.; FireDam Spray 200.

B. Gypsum Board Walls:
1. Head-of-Wall Joints at Concrete Over Metal Deck:

a. 1 Hour Construction: UL System HW-D-0101, 3M Co.; FireDam Spray 200.

2.5 FIRESTOPPING PENETRATIONS THROUGH CONCRETE AND CONCRETE
MASONRY CONSTRUCTION

A. Blank Openings:
1. In Floors or Walls:

a. 2 Hour Construction: UL System C-AJ-0032; USG Inc.; Firecode
Compound.

B. Penetrations Through Floors or Walls By:
1. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 2 Hour Construction: UL System C-AJ-1081; USG Inc.; Firecode
Compound.

2. Uninsulated Non-Metallic Pipe, Conduit, and Tubing:
a. 2 Hour Construction: UL System C-AJ-22015; Rectorseal Sealant.

3. Electrical Cables Not In Conduit:
a. 3 Hour Construction:  UL System C-AJ-3231; Specified Technologies Inc.

EZ-Path Series 33 Fire-Rated Pathway.
b. 2 Hour Construction: UL System C-AJ-3045; USG Inc.; Firecode

Compound.
4. Insulated Pipes:

a. 2 Hour Construction: Ul System C-AJ-5002; 3M Company FS-195+ / CP
25WB+

5. HVAC Ducts, Uninsulated:
a. 2 Hour Construction: UL System C-AJ-7036; Rectorseal Sealant

2.6 FIRESTOPPING PENETRATIONS THROUGH GYPSUM BOARD WALLS

A. Blank Openings:
1. 1 Hour Construction: UL System W-L-0031; 3M Company CP 25WB+

B. Penetrations By:
1. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 2 Hour Construction: UL System W-L-1001; 3M Company CP 25WB+
2. Uninsulated Non-Metallic Pipe, Conduit, and Tubing:

a. 1 Hour Construction: UL System W-L-2088; 3M Company CP 25WB+ / FB-
3000 WT

3. Electrical Cables Not In Conduit:
a. 2 Hour Construction:  UL System W-L-3218; Specified Technologies Inc.

EZ-Path Series 33 Fire-Rated Pathway.
b. 1 Hour Construction:  UL System W-L-3218; Specified Technologies Inc.

EZ-Path Series 33 Fire-Rated Pathway.
c. 1 Hour Construction: Ul System W-L-3195; 3M Company CP 25WB+

4. Insulated Pipes:
a. 1 Hour Construction: UL System W-L-5039; 3M Company CP 25WB+

5. HVAC Ducts, Insulated:
a. 1 Hour Construction: UL System W-L-7082; Rectorseal Sealants.
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2.7 FIRESTOPPING SYSTEMS

A. Manufacturers:
1. A/D Fire Protection Systems, Inc. .
2. Dow Corning Corp. .
3. Hilti Corp. .
4. 3M fire Protection Products .
5. Rectorseal Corp.
6. United States Gypsum Co. .
7. Or Approved Equal.

B. Firestopping:  
1. Fire Ratings:  Use system that is listed by FM (AG), ITS (DIR), or UL (FRD) and

tested in accordance with ASTM E814, ASTM E119, or UL 1479 with F Rating
equal to fire rating of penetrated assembly and minimum T Rating Equal to F
Rating and in compliance with other specified requirements.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify openings are ready to receive the work of this section.

3.2 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials
that could adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

C. Install backing materials to prevent liquid material from leakage.

3.3 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with
manufacturer's instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.

C. Install labeling required by code.

3.4 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for Field
inspecting, testing, adjusting, and balancing.

B. Inspect installed firestopping for compliance with specifications and submitted
schedule.

C. Repair or replace penetration firestopping and joints at locations where inspection
results indicate firestopping or joints do not meet specified requirements.

3.5 CLEANING

A. Clean adjacent surfaces of firestopping materials.
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3.6 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL

PART 1 GENERAL

1.1 SECTION INCLUDES

A. General requirements applicable to all components and systems included in Electric
Work Prime Contract

B. Products Installed but Not Furnished Under This Section

C. Make all electrical connections to equipment shown on Drawings and furnished by
other Prime Contractors. Obtain approved wiring diagrams and location drawings for
roughing in and final connections from Prime Contractor furnishing equipment.
Provide disconnect switches, push button stations, and similar components, required
but not furnished with equipment as shown on Drawings.

1.2 RELATED REQUIREMENTS

A. Refer to front end specifications provided by Rochester Housing Authority for
Administrative Requirements, Closeout Requirements, and Project record documents.

1.3 REFERENCES

A. AIA American Institute of Architects

B. AISC American Institute of Steel Construction

C. ANSI American National Standards Institute

D. ASTM American Society of Testing Materials

E. IEEE Institute of Electric and Electronic Engineers

F. IES Illuminating Engineering Society

G. NBFU National Board of Fire Underwriters

H. NECNational Electric Code

I. NEMA National Electrical Manufacturers' Association

J. NETA International Electrical Testing Association

K. NFPA National Fire Protection Association

L. UL Underwriters' Laboratories, Inc.

1.4 SYSTEM DESCRIPTIONS

A. Design Requirements - Provide complete systems, properly tested, balanced, and
ready for operation including necessary details, items and accessories although not
expressly shown or specified, including (but not limited to):
1. All wiring and conduit for work specified in Project Manual and shown on

Drawings.
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2. All electrical devices and equipment for work specified in Project Manual and
shown on Drawings.

B. Systems included, but not limited to:
1. Electrical Distribution
2. Electrical Connections
3. Electric Layouts: Arrange all panels, disconnect switches, enclosed breakers,

equipment, raceways, and similar components neatly, orderly and symmetrically.
Provide 3/4-inch plywood backboards for all surface mounted panels, disconnect
switches, enclosed breakers, and similar equipment. Arrangements shown on
Drawings are diagrammatic only; provide and adjust raceways, wiring, and other
components as required.

4. Power Interruptions and Scheduled Outages: Coordinate scheduling of all power
interruptions and outages with Owner. EC shall confirm with Owner prior to
interruption of power, which building systems are considered critical and must
remain operational during the interruption. If a scheduled power outage is to
extend beyond one standard workday, EC shall provide temporary power to
operate critical building systems (including, but not limited to fire alarm system,
security system, building access control system, and building energy
management control system).

1.5 QUALITY ASSURANCE

A. Codes and Standards: Comply with all applicable Federal, State and Local Building
and Electrical Codes, Laws, Ordinances, and Regulations, and comply with all
applicable NFPA, National Electrical Code and Utility Company requirements and
regulations. Provide Underwriter's Laboratory Seal on all materials.

B. Permits and Inspections: Obtain all approvals, tests, and inspections required by
Architect, Engineer, Local Electrical Inspector, agent or agency specified in Project
Manual, or National, State, or Local Codes and Ordinances.

C. Schedule electrical inspection by a third party inspection agency, such as New York
State Board of Fire Underwriters or equivalent, acceptable to the local authority
having jurisdiction, and submit final inspection certificate to Architect.

D. Furnish all materials and labor necessary for tests and pay all costs associated with
tests and inspections.

E. Conduct all tests under load for load balancing and where required by Codes,
Regulations, Ordinances, or Technical Specification.

F. Electrical Components, Devices, and Accessories: UL Listed and labeled as defined
in NFPA 70, Article 100, by a testing agency acceptable to authorities having
jurisdiction and marked for intended use.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Take all reasonable precautions to store materials and products to protect finishes
and not permit dust and dirt to penetrate equipment.

B. Replace all equipment damaged beyond reasonable repair as required by Architect.

C. Refinish any equipment with marks, stains, scratches, dents, etc., as required by
Architect.
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1.7 COORDINATION OF WORK

A. New Construction
1. Openings, Chases, Recesses, Sleeves, Lintels and Bucks (required for

admission of Electric Work Prime Contract systems and components):
Coordinate requirements with General Work Prime Contractor for inclusion in
General Work Prime Contract. Furnish all necessary information (e.g. locations
and sizes) to General Work Prime Contractor in ample time for installation of
systems and components included in Electric Work Prime Contract.

2. Anchor Bolts: Deliver to General Work Prime Contractor all anchor bolts required
for Electric Work Prime Contract construction that are to be installed in
construction included in General Work Prime Contract.

3. Locate settings, check locations as installation in General Work Prime Contract
progresses, and provide templates or holding fixtures as required to maintain
proper accuracy.

B. Existing Construction: Unless otherwise specified, employ General Work Prime
Contractor for all cutting, patching, repairing and replacing of general work required
for installation of systems and components included in Electric Work Prime Contract.
Secure approval before cutting.
1. Anchor Bolts: Deliver to General Work Prime Contractor all anchor bolts required

for Electric Work Prime Contract construction that are to be installed in
construction included in General Work Prime Contract. Provide templates or
holding fixtures as required to maintain proper accuracy.

1.8 ALTERATION PROCEDURES

A. In locations where existing devices are indicated to be disconnected and removed and
existing circuit is not scheduled to be reused:
1. Remove circuit conductors back to source.
2. Modify panel directory for that circuit.
3. Remove all existing exposed and accessible conduit
4. Provide blank cover plate over existing recessed junction boxes or back boxes.

Paint cover plates in finished areas to match existing room finish.
5. Patch and paint existing walls where disturbed by the electrical demolition. Refer

to front end specifications provided by Rochester Housing Authority for additional
requirements for patching and painting.

B. In locations where existing devices are to remain in place, ensure circuits feeding
such devices remain operational. Modify existing circuits as required to allow new
construction to occur and to maintain all necessary circuitry to existing devices.

C. In locations where entire existing system is being removed or modified:
1. Refer to individual system specification sections for Documentation and Testing

Requirements prior to any alteration work on any system.
2. Take all necessary measures to ensure that down time will not compromise

safety
3. Notify Owner, Architect and all other Prime Contractors not less than 2 weeks

prior to interruptions in service.
4. Coordinate work schedule to minimize duration of system outage during hours

when building is occupied.
5. Refer to front end specifications provided by Rochester Housing Authority for

additional information and requirements.
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1.9 SUBMITTALS

A. Comply with requirements of the front end specifications provided by Rochester
Housing Authority for Submittal Procedures and as modified below. Refer to submittal
listing in each section for specific items required.

B. Factory-Finished Surfaces: On all submittals, indicate standard factory color. Where
more than one color is available, selection made by Architect from manufacturer's full
range of colors.

C. Contract Closeout Submittals: Comply with requirements from front end specifications
provided by Rochester Housing Authority, including submission of operating and
maintenance instructions as item in "Electric Work Instructions" manual described in
that section.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1 CUTTING AND PATCHING

A. Furnish and install all sleeves, inserts, panels, raceways, boxes, etc., ahead of
general construction work and maintain Contractor personnel at Site during
installation of general construction work to be responsible for and to maintain these
items in position.

B. Unless otherwise noted elsewhere in Contract Documents, bear expense of all
cutting, patching, repairing or replacing of work of other trades made necessary by
any fault, error or tardiness on part of Electrical Work Prime Contract or damage done
by Electric Work Prime Contract. Employ and pay Prime Contractor whose work is
involved. .

C. Do not cut waterproofed floors or walls for admission of any equipment or materials
and do not pierce any structural members without written permission.

3.2 DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS

A. Thoroughly demonstrate and instruct Owner's designated representative in care and
operation of all electrical systems and equipment furnished and installed in Electric
Work Prime Contract.

B. System Operator: Maintain competent operator at building for at least 2 days in 2
consecutive weeks after Owner takes occupancy of major parts of building to operate
systems and equipment in presence of Owner's representative.

C. Factory Representative: In addition to demonstration and instruction specified above,
provide technically qualified factory representatives from manufacturers of major
equipment, to train Owner's representatives in care and operation of applicable
products as specified in applicable technical sections of Division 26.

D. Coordinate and schedule time and place of all training through the Architect at the
Owner’s convenience.
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E. Submit letters attesting to satisfactory completion of all instructions, including date of
completion of instruction, names of persons in attendance and signature of Owner’s
authorized representative

F. Architect's representative must be present when Owner's representatives participate
in instruction.

G. The following equipment and systems are included:
1. Emergency generator
2. Lighting dimming systems
3. Fire alarm system

3.3 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be
reused.

B. Provide full inspection of exposed finishes.

C. Remove burrs, dirt, and construction debris.

D. Repair damaged surfaces including chips, scratches, and abrasions. Damp Rag clean
all electrical equipment, panels, boxes, and accessories.

                                       END OF SECTION
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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical demolition.

1.2 RELATED REQUIREMENTS

A. Refer to front end specifications provided by Rochester Housing Authority.

PART 2  PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual
sections.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that abandoned wiring and equipment serve only abandoned facilities.

B. Demolition drawings are based on casual field observation and existing record
documents.

C. Report discrepancies to Engineer before disturbing existing installation.

D. Beginning of demolition means installer accepts existing conditions.

3.2 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service
during construction.  When work must be performed on energized equipment or
circuits, use personnel experienced in such operations.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new
construction.

B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible
ceiling finishes.  Cut conduit flush with walls and floors, and patch surfaces.



Rochester Housing Authority Jonathan Child Back Up Generator
HUNT 2285-063  Section 26 05 05 

 Selective Demolition for Electrical
 Section 26 05 05 Page 2 

D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if
conduit servicing them is abandoned and removed.  Provide blank cover for
abandoned outlets that are not removed.

E. Disconnect and remove abandoned panelboards and distribution equipment.

F. Disconnect and remove electrical devices and equipment serving utilization
equipment that has been removed.

G. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers,
and other accessories.

H. Repair adjacent construction and finishes damaged during demolition and extension
work.

I. Maintain access to existing electrical installations that remain active.  Modify
installation or provide access panel as appropriate.

3.4 CLEANING AND REPAIR

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Clean and repair existing materials and equipment that remain or that are to be
reused.

C. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.
 Replace damaged circuit breakers and provide closure plates for vacant positions.
 Provide typed circuit directory showing revised circuiting arrangement.

END OF SECTION
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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. Wire and cable for 600 volts and less.

D. Wiring connectors.

E. Electrical tape.

F. Heat shrink tubing.

G. Oxide inhibiting compound.

H. Wire pulling lubricant.

I. Cable ties.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 05 - Selective Demolition for Electrical:  Disconnection, removal, and/or
extension of existing electrical conductors and cables.

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

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

1.3 REFERENCE STANDARDS

A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential
Buildings; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All
Applicable Amendments and Supplements.

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

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

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

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

F. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating Tape; 2017.
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G. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and
Electrically Insulating Rubber Tapes; 2020.

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

I. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC)
Cable; 2018.

J. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of
Electrical Energy; 2021.

K. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

M. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All
Revisions.

N. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All
Revisions.

O. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Most Recent Edition,
Including All Revisions.

P. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

Q. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

R. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

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

T. 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 Engineer of any conflicts with or deviations from Contract Documents.
 Obtain direction before proceeding with work.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. 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.

C. Manufactured Wiring System Shop Drawings:  Provide plan views indicating proposed
system layout with components identified; indicate branch circuit connections.
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D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations
of use stipulated by product testing agency. Include instructions for storage, handling,
protection, examination, preparation, and installation of product.

E. Project Record Documents:  Record actual installed circuiting arrangements. Record
actual routing for underground circuits.

1.6 QUALITY ASSURANCE

A. Comply with all requirements of the Energy Conservation Construction Code in the
State of New York, including but not limited to US Department of Energy, IECC 2018,
and ASHRAE 90.1, including all updates, revisions and amendments.

B. Comply with requirements of NFPA 70.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum three years documented experience.

D. 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.

1.8 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures
lower than 14 degrees F, unless otherwise permitted by manufacturer's instructions.
When installation below this temperature is unavoidable, notify Engineer and obtain
direction before proceeding with work.

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. Concealed Dry Interior Locations:  Use only building wire with Type THHN/THWN
insulation in raceway or metal clad cable.

E. Exposed Dry Interior Locations:  Use only building wire with Type THHN/THWN
insulation in raceway.

F. Above Accessible Ceilings:  Use only building wire with Type THHN/THWN insulation
in raceway or metal clad cable.
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G. Wet or Damp Interior Locations:  Use only building wire with Type THHN/THWN
insulation in raceway.

H. Exterior Locations:  Use only building wire with Type THHN/THWN insulation in
raceway.

I. Underground Installations:  Use only building wire with Type THHN/THWN insulation
in raceway.

J. Use solid conductors for all 12 AWG circuits.  Use stranded conductors only for 10
AWG and larger.

K. Use conductor not smaller than 16 AWG for control circuits.

L. Use 10 AWG stranded conductors for 20 ampere, 120 volt branch circuits longer than
75 feet.

M. Use 10 AWG stranded conductors for 20 ampere, 277 volt branch circuits longer than
150 feet.

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 purpose intended.

C. Provide new conductors and cables manufactured not more than one year prior to
installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes,
wiring, connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

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

G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with
UL 44.

H. Conductors for Grounding and Bonding:  Also comply with Section 26 05 26.

I. Conductor Material:
1. Provide copper conductors only.  Aluminum conductors are not acceptable for

this project. Conductor sizes indicated are based on copper.
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.

J. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

K. Where conductor size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.
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L. 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. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

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

c. 240/120 V, 1 Phase, 3 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Neutral/Grounded:  White.

d. Equipment Ground, All Systems:  Green.

2.3 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. General Cable Technologies Corporation:  www.generalcable.com/#sle.
d. Industrial Wire & Cable, Inc:  www.iewc.com.
e. Southwire Company:  www.southwire.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Single conductor insulated wire.

C. Insulation Voltage Rating:  600 V.

D. Insulation:
1. Copper Building Wire:  Type THHN/THWN.

2.4 METAL-CLAD CABLE

A. Manufacturers:
1. AFC Cable Systems Inc:  www.afcweb.com/#sle.
2. Encore Wire Corporation:  www.encorewire.com/#sle.
3. Southwire Company:  www.southwire.com/#sle.

B. 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.

C. Insulation Voltage Rating:  600 V.

D. Insulation:  Type THHN or THHN/THWN.

E. Provide dedicated neutral conductor for each phase conductor.
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F. Grounding:  Full-size integral equipment grounding conductor.

G. Armor:  Steel, interlocked tape.

H. Provide PVC jacket applied over cable armorfor exterior installations, or 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.

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

C. 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;

insulated tap type.
a. Confirm compatibility with equipment prior to ordering.

D. Make splices, taps, and terminations to carry full ampacity of conductors with no
perceptible temperature rise.

E. Wiring Connectors for Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with

terminations designed for terminal lugs.
2. Provide compression adapters for connecting conductors to equipment furnished

with mechanical lugs when only compression connectors are specified.
3. Copper Conductors6 AWG and larger:  Use mechanical connectors where

connectors are required.
4. Stranded Conductors:  Use crimped terminals for connections to terminal screws.

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

G. Do not use push-in wire connectors as a substitute for twist-on insulated spring
connectors.

H. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard
applications and 302 degrees F for high temperature applications; pre-filled with
sealant and listed as complying with UL 486D for damp and wet locations.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. ​Or Approved Equal ​.

I. Mechanical Connectors:  Provide bolted type or set-screw type.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. ​Or Approved Equal ​.

J. Compression Connectors:  Provide circumferential type crimp configuration.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
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c. ​Or Approved Equal ​.

K. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration
suitable for connection to be made.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. ​Or Approved Equal ​.

2.6 ACCESSORIES

A. Electrical Tape:
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. ​Or Approved Equal ​.

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

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

4. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape,
complying with ASTM D4388; minimum thickness of 30 mil; suitable for
continuous temperature environment up to 194 degrees F and short-term 266
degrees F overload service.

5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum
thickness of 125 mil; suitable for continuous temperature environment up to 176
degrees F.

6. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to
flexible, all-weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated
600 V; suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. ​Or Approved Equal ​.

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

a. Burndy LLC:  www.burndy.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. ​Or Approved Equal ​.

D. Wire Pulling Lubricant:
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. ​Or Approved Equal ​.

2. Listed and labeled as complying with UL 267.
3. Suitable for use with conductors/cables and associated insulation/jackets to be

installed.
4. Suitable for use at installation temperature.
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E. Cable Ties:  Material and tensile strength rating suitable for application.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. ​Or Approved Equal ​.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

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

D. Verify that field measurements are as indicated.

E. 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. When circuit destination is indicated without specific routing, determine exact

routing required.
3. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
4. Maintain separation of wiring for emergency systems in accordance with NFPA

70.
5. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are

indicated as separate, combining them together in a single raceway is permitted,
under the following conditions:
a. Provide no more than six current-carrying conductors in a single raceway.

 Dedicated neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

6. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded
conductors among 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.

7. Provide oversized neutral/grounded conductors where indicated and as specified
below.
a. Provide 200 percent rated neutral for feeders fed from K-rated transformers.
b. Provide 200 percent rated neutral for feeders serving panelboards with 200

percent rated neutral bus.

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

C. Perform work in accordance with NECA 1 (general workmanship).
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D. Install metal-clad cable (Type MC) in accordance with NECA 120.

E. 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.

F. 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.

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

H. 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.
1. Installation Above Suspended Ceilings:  Do not provide support from ceiling

support system. Do not provide support from ceiling grid or allow conductors and
cables to lay on ceiling tiles.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds
permissible limits.

I. 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.

J. Install conductors with a minimum of 12 inches of slack at each outlet.

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

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

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

6. Compression Connectors:  Secure connections using manufacturer's
recommended tools and dies.
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N. 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.
1. Dry Locations:  Use electrical tape.

a. For taped connections, first apply adequate amount of rubber splicing
electrical tape or electrical filler tape, followed by outer covering of vinyl
insulating electrical tape.

2. Damp Locations:  Use insulating covers specifically designed for the connectors.
a. For connections with insulating covers, apply outer covering of moisture

sealing electrical tape.
3. Wet Locations:  Use heat shrink tubing.

O. Insulate ends of spare conductors using vinyl insulating electrical tape.

P. 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.

Q. Identify conductors and cables in accordance with Section 26 05 53.  Identify each
conductor with its circuit number or other designation indicated.

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

S. 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. Refer to front end specifications provided by Rochester Housing Authority for
additional Field Control Requirements

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

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

D. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. 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.

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

1.3 REFERENCE STANDARDS

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

B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings;
2017.

C. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

E. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

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 Engineer of any conflicts with or deviations from Contract Documents.

Obtain direction before proceeding with work.

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is

complete.



Rochester Housing Authority Jonathan Child Back Up Generator
HUNT 2285-063  Section 26 05 26 

 Grounding and Bonding for Electrical Systems
 Section 26 05 26 Page 2 

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
grounding and bonding system components.

C. Project Record Documents:  Record actual locations of grounding electrode system
components and connections.

D. Certificate of Compliance:  Indicate approval of installation by authority having
jurisdiction.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum three years documented experience.

C. 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 products in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are
indicated to be reused, they may be reused only where they are free from corrosion,
integrity and continuity are verified, and where acceptable to the authority having
jurisdiction.

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

C. 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.

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

E. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions

unless otherwise approved by Engineer. Precipitation within the previous 48
hours does not constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested
according to IEEE 81 using "fall-of-potential" method.

F. Grounding Electrode System:
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1. Provide connection to required and supplemental grounding electrodes indicated
to form grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. 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):
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 at an accessible location not more than 5 feet 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.

3. Concrete-Encased Electrode:
a. Provide connection to concrete-encased electrode consisting of not less

than 20 feet of steel reinforcing bars embedded within concrete foundation
or footing that is in direct contact with earth in accordance with NFPA 70.

4. Ground Ring:
a. Where location is not indicated, locate ground ring conductor at least 24

inches outside building perimeter foundation.
b. Provide connection from ground ring conductor to:

1) Perimeter columns of metal building frame.
2) Ground rod electrodes located at service entrance.

5. 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 from each other and any other

ground electrode.
c. Where location is not indicated, locate electrode(s) at least 5 feet outside

building perimeter foundation as near as possible to electrical service
entrance; where possible, locate in softscape (uncovered) area.

6. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.

G. 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 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.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70.
This includes, but is not limited to:
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a. Metal water piping where not already effectively bonded to metal
underground water pipe used as grounding electrode.

8. Provide bonding for interior metal air ducts.
9. Provide bonding for metal building frame.
10. Provide bonding for metal siding not effectively bonded through attachment to

metal building frame.
11. Provide bonding and equipment grounding for pools and fountains and

associated equipment in accordance with NFPA 70.

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.

B. 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).
2. Wire: Stranded Copper.

C. 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 bronze mechanical connectors for accessible
connections.
a. Exceptions:

1) Use exothermic welded connections for connections to metal building
frame.

4. Manufacturers - Mechanical and Compression Connectors:
a. Burndy LLC:  www.burndy.com/#sle.
b. Copperweld: www.copperweld.com.
c. Erico International: www.erico.com.
d. O-Z Gedney: www.emerson.com.
e. Thomas & Betts Corporation:  www.tnb.com/#sle.
f. ​Or Approved Equal ​.

5. Manufacturers - Exothermic Welded Connections:
a. Copperweld: www.copperweld.com.
b. O-Z Gedney: www.emerson.com.
c. ​Or Approved Equal ​.

D. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Manufacturers:

a. Copperweld: www.copperweld.com.
b. Thomas & Betts
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c. ​Or Approved Equal ​.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has
been completed.

B. Verify that field measurements are as indicated.

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

3.2 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 install at 45 degree angle or bury horizontally in trench at least 30
inches (750 mm) deep in accordance with NFPA 70.
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches

below finished grade.

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.

3.3 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for
additional field quality control requirements.

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

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

D. Perform ground electrode resistance tests under normally dry conditions. Precipitation
within the previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not
comply with specified requirements.
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F. Submit detailed reports indicating inspection and testing results and corrective actions
taken.

END OF SECTION
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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 26 05 33.13 - Conduit for Electrical Systems:  Additional support and
attachment requirements for conduits.

B. Section 26 05 33.16 - Boxes for Electrical Systems:  Additional support and
attachment requirements for boxes.

1.3 REFERENCE STANDARDS

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

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

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron
and Steel; 2023.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

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

F. 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 actual equipment

and components to be installed.
2. Coordinate work to provide additional framing and materials required for

installation.
3. Coordinate compatibility of support and attachment components with mounting

surfaces at installed locations.
4. Coordinate arrangement of supports with ductwork, piping, equipment and other

potential conflicts.
5. Notify Engineer of conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until

concrete has fully cured.
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1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
channel/strut framing systems, nonpenetrating rooftop supports, and post-installed
concrete/masonry anchors.

C. Evaluation Reports:  For products specified as requiring evaluation and recognition by
ICC Evaluation Service, LLC (ICC-ES), provide current ICC-ES evaluation reports
upon request.

D. Installer's qualification statement.

E. Manufacturer's Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling,
protection, examination, preparation, and installation of product.

1.6 QUALITY ASSURANCE

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

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Comply with the following. Where requirements differ, comply with most

stringent.
a. NFPA 70.
b. Requirements of authorities having jurisdiction.

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

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

4. 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. Include consideration for vibration, equipment operation,
and shock loads where applicable.

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

6. Do not use wire, chain, perforated pipe strap, or wood for permanent supports
unless specifically indicated or permitted.

7. Steel Components:  Use corrosion-resistant materials suitable for environment
where installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless

otherwise indicated.
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b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with

ASTM A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps and clamps suitable for 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.

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.
1. Manufacturers:

a. ​Or Approved Equal ​.

D. Metal Channel/Strut Framing Systems:
1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and

associated fittings, accessories, and hardware required for field assembly of
supports.

2. Comply with MFMA-4.
3. Channel Material:

a. Indoor Dry Locations:  Use zinc-plated steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

4. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch.
5. Minimum Channel Dimensions:  1-5/8 inch wide by 13/16 inch high.

E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2-inch diameter.
b. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch diameter.
c. Single Conduit Larger than 1-inch (27 mm) Trade Size:  3/8-inch diameter.
d. Trapeze Support for Multiple Conduits:  3/8-inch diameter.
e. Outlet Boxes:  1/4-inch diameter.
f. Luminaires:  1/4-inch diameter.

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use anchor and

fastener types indicated for specified applications.
2. Concrete:  Use expansion anchors or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.
6. Steel:  Use beam clamps or machine bolts.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use wood screws.
9. Powder-actuated fasteners are permitted only as follows:

a. Use only threaded studs; do not use pins.
10. Hammer-driven anchors and fasteners are not permitted.
11. Preset Concrete Inserts:  Continuous metal channel/strut and spot inserts

specifically designed to be cast in concrete ceilings, walls, and floors.
a. Manufacturer:  Same as manufacturer of metal channel/strut framing

system.
b. Comply with MFMA-4.
c. Channel Material:  Use galvanized steel.
d. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch minimum

base metal thickness.
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12. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by
ICC Evaluation Service, LLC (ICC-ES) for compliance with applicable building
code.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment
components.

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

3.2 INSTALLATION

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

B. Install hangers and supports in accordance with NECA 1.

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-
ES) evaluation report conditions of use where applicable.

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

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

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

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

H. 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.
a. Minimum standoff: 1 inch.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it
relies on its own weight for support.

5. Rigidly weld support members or use hexagon-head bolts to present neat
appearance with adequate strength and rigidity.  Use spring lock washers under
all nuts.

6. Install surface-mounted cabinets and panelboards with minimum of four anchors.
7. Use sheet metal channel to bridge studs above and below cabinets and

panelboards recessed in hollow partitions.

I. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete
seepage during concrete pour.

J. Secure fasteners in accordance with manufacturer's recommended torque settings.
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K. Remove temporary supports.

3.3 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for
additional field quality control requirements.

B. Inspect support and attachment components for damage and defects.

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

D. 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).

B. Stainless steel rigid metal conduit (RMC).

C. Flexible metal conduit (FMC).

D. Liquidtight flexible metal conduit (LFMC).

E. Galvanized steel electrical metallic tubing (EMT).

F. Stainless steel electrical metallic tubing (EMT).

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete encasement of conduits.

B. Section 07 84 00 - Firestopping.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Cable
assemblies consisting of conductors protected by integral metal armor.

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

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

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

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

1.3 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC);
2020.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-
S); 2020.

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

D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.

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

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

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



Rochester Housing Authority Jonathan Child Back Up Generator
HUNT 2285-063  Section 26 05 33.13 

 Conduit for Electrical Systems
 Section 26 05 33.13 Page 2 

H. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

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

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

K. UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.

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

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

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

O. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel; Current Edition,
Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate minimum sizes of conduits with actual type and quantity of

conductors to be installed, including adjustments for conductor sizes increased
for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and
equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing
system and do not void roof warranty.

5. Notify Engineer of 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

between termination points is complete.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
conduits and fittings.

C. Project Record Documents:  Record actual routing for conduits installed underground,
conduits embedded within concrete slabs, and conduits 2-inch (53 mm) trade size and
larger.

1.6 QUALITY ASSURANCE

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

B. Work shall be inspected by a local Authority Having Jurisdiction (AHJ). Contractor
shall provide certificate of inspection prior to final payment request.
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1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by
NFPA 70, manufacturer's instructions, and product listing.

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

C. Underground:
1. Under Slab on Grade:  Use galvanized steel rigid metal conduit.
2. Exterior, Direct-Buried:  Use rigid PVC conduit.
3. Exterior, Embedded Within Concrete:  Use rigid PVC conduit.
4. Where rigid polyvinyl chloride (PVC) conduit is provided, transition to galvanized

steel rigid metal conduit (RMC), stainless steel rigid metal conduit (RMC),
galvanized steel intermediate metal conduit (IMC), stainless steel intermediate
metal conduit (IMC), or schedule 80 rigid PVC conduit where emerging from
underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2-inch (53 mm) trade size is
provided, use galvanized steel rigid metal conduit (RMC) elbows, stainless steel
rigid metal conduit (RMC) elbows, galvanized steel intermediate metal conduit
(IMC) elbows, stainless steel intermediate metal conduit (IMC) elbows, PVC-
coated galvanized steel rigid metal conduit (RMC) elbows, or concrete-encased
PVC elbows for bends.

D. Embedded Within Concrete:
1. Within Slab on Grade:  Use rigid PVC conduit.
2. Within Slab Above Ground:  Use rigid PVC conduit.
3. Within Concrete Walls Above Ground:  Use rigid PVC conduit.
4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel

rigid metal conduit (RMC), stainless steel rigid metal conduit (RMC), galvanized
steel intermediate metal conduit (IMC), stainless steel intermediate metal conduit
(IMC), or galvanized steel electrical metallic tubing (EMT) where emerging from
concrete.

E. Concealed Within Masonry Walls:  Use electrical metallic tubing (EMT).

F. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT).

G. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT).

H. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit (RMC),
stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit
(IMC), stainless steel intermediate metal conduit (IMC), galvanized steel electrical
metallic tubing (EMT), or stainless steel electrical metallic tubing (EMT).
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I. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing
(EMT).

J. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal
conduit.
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication
rooms or closets.

K. Exposed, Exterior:  Use galvanized steel rigid metal conduit.

L. Flexible Connections to Luminaires Above Accessible Ceilings:  Use flexible metal
conduit (FMC).
1. Maximum Length:  6 feet.

M. Flexible Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit (FMC).
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit

(LFMC).
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

N. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit (FMC),
galvanized steel electrical metallic tubing (EMT), or stainless steel electrical metallic
tubing (EMT).

2.2 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70.

B. Existing Work:  Where existing conduits are indicated to be reused, they may be
reused only where they comply with specified requirements, are free from corrosion,
and integrity is verified by pulling mandrel through them.

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

D. Provide products listed, classified, and labeled as suitable for purpose intended.

E. Minimum Conduit Size, Unless Otherwise Indicated:
1. Branch Circuits:  3/4 inch (21 mm) trade size.
2. Branch Circuit Homeruns:  3/4-inch trade size.
3. Flexible Connections to Luminaires:  1/2 inch (16 mm) trade size.
4. Underground, Interior:  3/4-inch trade size.
5. Underground, Exterior:  3/4 inch (21 mm) trade size.

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

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Picoma: www.picoma.com.
3. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.
4. ​Or Approved Equal ​.
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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.

C. Fittings:
1. Manufacturers:
2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and

labeled as complying with UL 514B or UL 6.
3. Material:  Use steel.
4. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings,

including set screw and compression/gland types, are not permitted.

2.4 STAINLESS STEEL RIGID METAL CONDUIT (RMC)

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

B. Fittings:
1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and

labeled as complying with UL 514B or UL 6A.
2. Material:  Use stainless steel with corrosion resistance equivalent to conduit.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings,

including set screw and compression/gland types, are not permitted.

2.5 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.
2. Electri-Flex Company:  www.electriflex.com/#sle.
3. International Metal Hose:  www.metalhose.com/#sle.
4. ​Or Approved Equal ​.

B. 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.

C. 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.

2.6 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:
1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.
2. Electri-Flex Company:  www.electriflex.com/#sle.
3. International Metal Hose:  www.metalhose.com/#sle.
4. ​Or Approved Equal ​.

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

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.
b. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.
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3. Material:  Use aluminum.

2.7 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular/#sle.
3. Wheatland Tube Company:  www.wheatland.com/#sle.
4. ​Or Approved Equal ​.

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

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.
b. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

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

3. Material:  Use steel.
4. Connectors and Couplings:  Use set-screw type.

a. Do not use indenter type connectors and couplings.

2.8 STAINLESS STEEL ELECTRICAL METALLIC TUBING (EMT)

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

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

complying with UL 514B.
2. Connectors and Couplings:  Use compression/gland or set-screw type.

2.9 ACCESSORIES

A. Pull Strings: Use nylon or polyester tape with average breaking strength of not less
than 1,250 lbf.

B. Sealing Compound for Hazardous/Classified Location Sealing Fittings:  Listed for use
with particular fittings to be installed.

C. Sealing Systems for Concrete Penetrations:
1. Sleeves:  Provide water stop ring or cement coating that bonds to concrete to

prevent water infiltration.
2. Rate for minimum of 40 psig; suitable for sealing around conduits to be installed.

D. Bore Spacers:  Nonmetallic; designed for maintaining conduit/duct spacing for
installation within casing; furnished with roller wheels to facilitate installation, openings
to facilitate grout flow, and  holes for stabilization cable; suitable for casing and
conduit/duct arrangement to be installed.
1. Products:

a. Advance Products & Systems, LLC; Bore Spacers:
 www.apsonline.com/#sle.

b. ​Or Approved Equal ​.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive conduits.

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

3.2 INSTALLATION

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

B. Where conduit is installed on an existing wall, paint conduit to match the wall finish.

C. Install conduit in accordance with NECA 1.

D. Galvanized Steel Rigid Metal Conduit (RMC):  Install in accordance with NECA 101.

E. Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact

routing required.
3. Conceal conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Conduits installed underground or embedded in concrete may be routed in
shortest possible manner unless otherwise indicated. Route other conduits
parallel or perpendicular to building structure and surfaces, following surface
contours where practical.

6. Arrange conduit to maintain adequate headroom, clearances, and access.
7. Arrange conduit to provide no more than the equivalent of three 90 degree bends

between pull points.
8. Route conduits above water and drain piping where possible.
9. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and

at sealing fittings where moisture may collect.
10. Maintain minimum clearance of 6 inches between conduits and piping for other

systems.
11. Maintain minimum clearance of 12 inches between conduits and hot surfaces.

This includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

12. Group parallel conduits in same area on common rack.

F. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 using suitable

supports and methods approved by authorities having jurisdiction; see Section 26
05 29.

2. Provide independent support from building structure. Do not provide support from
piping, ductwork, or other systems.
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3. 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.

4. 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.
5. Use metal channel/strut with accessory conduit clamps to support multiple

parallel surface-mounted conduits.
6. Use conduit clamp to support single conduit from beam clamp or threaded rod.
7. Use trapeze hangers assembled from threaded rods and metal channel/strut with

accessory conduit clamps to support multiple parallel suspended conduits.
8. Use of spring steel conduit clips for support of conduits is not permitted.
9. Use of wire for support of conduits is not permitted.

G. 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.
2. Where two threaded conduits must be joined and neither can be rotated, use

three-piece couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to

another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage

of liquid into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or

double lock nuts for dry locations and raintight hubs for wet locations.
6. Provide insulating bushings, insulated throats, or listed metal fittings with smooth,

rounded edges at conduit terminations to protect conductors.
7. Secure joints and connections to provide mechanical strength and electrical

continuity.

H. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings

and grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. 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. Where conduits penetrate waterproof membrane, seal as required to maintain

integrity of membrane.
6. 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.

7. Install firestopping to preserve fire resistance rating of partitions and other
elements; see Section 07 84 00.

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

J. Concrete Encasement:  Where conduits not otherwise embedded within concrete are
indicated to be concrete-encased, provide minimum concrete cover of 3 inches on all
sides unless otherwise indicated; see Section 03 30 00.

K. Conduit Movement Provisions:  Where conduits are subject to movement, provide
expansion and expansion/deflection fittings to prevent damage to enclosed
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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 conduits are subject to earth movement by settlement or frost.

L. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes,

but is not limited to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial
temperature differential, use foam conduit sealant at accessible point near
penetration to prevent condensation. This includes, but is not limited to:
a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned

interior spaces.

M. Provide pull string in each empty conduit and in conduits where conductors and
cables are to be installed by others. Leave minimum slack of 12 inches at each end.

N. Provide grounding and bonding; see Section 26 05 26.

O. Identify conduits; see Section 26 05 53.

3.3 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for field
quality control requirements.

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 conduits.

3.4 CLEANING

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

3.5 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
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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, including those used as junction and
pull boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic
inches.

C. Boxes and enclosures for integrated power, data, and audio/video.

D. Floor boxes.

E. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

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. Additional requirements for locating boxes to limit conduit length and/or number

of bends between pulling points.

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

F. Section 26 27 26 - Wiring Devices:
1. Wall plates.
2. Floor box service fittings.
3. Additional requirements for locating boxes for wiring devices.

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; 2016.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

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

E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports;
2013 (Reaffirmed 2020).

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
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G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations;
Current Edition, Including All Revisions.

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

I. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

J. UL 514A - Metallic Outlet Boxes; 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 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.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of

flush-mounted boxes where indicated.
8. Notify Engineer of any conflicts with or deviations from Contract Documents.

Obtain direction before proceeding with work.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
cabinets and enclosures, boxes for hazardous (classified) locations, floor boxes, and
underground boxes/enclosures.

C. Project Record Documents:  Record actual locations for outlet and device boxes, pull
boxes, cabinets and enclosures, floor boxes, and underground boxes/enclosures.

D. Maintenance Materials:   Furnish the following for Owner's use in maintenance of
project.
1. Keys for Lockable Enclosures:  Two of each different key.

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.
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1.7 DELIVERY, STORAGE, AND HANDLING

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

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.
2. Provide all boxes, fittings, supports, and accessories required for a complete

raceway system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose

intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than

applicable minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding

conductors terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction
and Pull Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast aluminum boxes for damp or wet locations unless otherwise indicated

or required; furnish with compatible weatherproof gasketed covers.
3. Use cast aluminum boxes where exposed galvanized steel rigid metal conduit is

used.
4. Use suitable concrete type boxes where flush-mounted in concrete.
5. Use suitable masonry type boxes where flush-mounted in masonry walls.
6. Use raised covers suitable for the type of wall construction and device

configuration where required.
7. Use shallow boxes where required by the type of wall construction.
8. Do not use "through-wall" boxes designed for access from both sides of wall.
9. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying

with UL 514A.
10. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with

UL 514A; furnish with threaded hubs.
11. 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.

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

13. Wall Plates:  Comply with Section 26 27 26.
14. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
 www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products:  www.hubbell-rtb.com/#sle.
c. Hubbell Incorporated; RACO Products:  www.hubbell-rtb.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.
e. ​Or Approved Equal ​.
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C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic
inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E,

or UL 508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 4, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
b. Boxes 6 square feet and Larger:  Provide sectionalized screw-cover or

hinged-cover enclosures.
4. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless

otherwise indicated.
5. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:
 www.cooperindustries.com/#sle.

b. Hoffman, a brand of Pentair Technical Products:
 www.hoffmanonline.com/#sle.

c. Hubbell Incorporated; Wiegmann Products:  www.hubbell-
wiegmann.com/#sle.

d. ​Or Approved Equal ​.

D. Floor Boxes:
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. Metallic Floor Boxes:  Fully adjustable (with integral means for leveling
adjustment prior to and after concrete pour).

3. Manufacturer:  Refer to floor box schedule on drawings for additional information.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

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

3.2 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.
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E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage
systems.

F. Flush-mount boxes in finished areas unless specifically indicated to be surface-
mounted.

G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits
are indicated or permitted.

H. Box Locations:
1. Unless dimensioned, box locations indicated are approximate.
2. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26
27 26.

3. Locate boxes so that wall plates do not span different building finishes.
4. Locate boxes so that wall plates do not cross masonry joints.
5. Unless otherwise indicated, where multiple outlet boxes are installed at the same

location at different mounting heights, install along a common vertical center line.
6. Do not install flush-mounted boxes on opposite sides of walls back-to-back.

Provide minimum 6 inches horizontal separation unless otherwise indicated.
7. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of

walls back-to-back; provide minimum 24 inches horizontal separation.
8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required

fire resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back;

provide minimum 24 inches separation where wall is constructed with
individual noncommunicating stud cavities or protect both boxes with listed
putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or
such that the total aggregate area of openings exceeds 100 square inches
for any 100 square feet of wall area.

9. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling
points in accordance with Section 26 05 33.13.

10. Locate junction and pull boxes in the following areas, unless otherwise indicated
or approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

I. 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. Do not provide support from
piping, ductwork, or other systems.

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

4. Use far-side support to secure flush-mounted boxes supported from single stud
in hollow stud walls. Repair or replace supports for boxes that permit excessive
movement.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:
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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 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 at the edge of the box.

L. Install boxes as required to preserve insulation integrity.

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

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

O. Close unused box openings.

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

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

R. Identify boxes in accordance with Section 26 05 53.

3.3 CLEANING

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

3.4 PROTECTION

A. 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. Underground warning tape.

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.

B. Section 26 27 26 - Wiring Devices:  Device and wallplate finishes; factory pre-marked
wallplates.

1.3 REFERENCE STANDARDS

A. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

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

C. NFPA 70E - Standard for Electrical Safety in the Workplace; 2021.

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 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
each product.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling,
protection, examination, preparation and installation of product.
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1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for
purpose specified and shown.

1.7 FIELD CONDITIONS

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

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and

control equipment and associated sections, compartments, and components.
2. In addition to identifying data specific to individual pieces of equipment listed,

each equipment identification namplate or label shall include a date of installation
in a MM/YYYY format.
a. Switchgear:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not

within sight of equipment.
4) Use identification nameplate to identify load(s) served for each branch

device. Identify spares and spaces.
b. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Use identification nameplate to identify load(s) served for each branch

device. Identify spares and spaces.
c. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location.
4) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a
door, use identification nameplate.

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

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

d. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location.
4) Identify load(s) served. Include location.

e. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
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2) Identify power source and circuit number. Include location when not
within sight of equipment.

3) Identify load(s) served. Include location.
3. Available Fault Current Documentation:  Use identification label to identify the

available fault current and date calculations were performed at locations requiring
documentation by NFPA 70 including but not limited to the following.
a. Service equipment.

4. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash
hazards for electrical equipment, such as switchboards, panelboards, industrial
control panels, meter socket enclosures, and motor control centers that are likely
to require examination, adjustment, servicing, or maintenance while energized.
a. Minimum Size:  3.5 by 5 inches.
b. Legend:  Include orange header that reads "WARNING", followed by the

word message "Arc Flash and Shock Hazard; Appropriate PPE Required;
Do not operate controls or open covers without appropriate personal
protection equipment; Failure to comply may result in injury or death; Refer
to NFPA 70E for minimum PPE requirements" or approved equivalent.

c. Service Equipment:  Include the following information in accordance with
NFPA 70, 110.16.
1) Nominal system voltage.
2) Available fault current.
3) Clearing time of service overcurrent protective device(s).
4) Date label applied.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05

19.
2. 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.
c. Within equipment enclosures when conductors and cables enter or leave

the enclosure.
d. In cable tray, at maximum intervals of 20 feet.

3. Use wire and cable markers to identify connected grounding electrode system
components for grounding electrode conductors.

4. Use underground warning tape to identify direct buried cables.

C. Identification for Devices:
1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.
2. Use identification label to identify fire alarm system devices.
3. Use identification label to identify serving branch circuit for all receptacles.

D. Identification for Luminaires:
1. Use permanent red dot on luminaire frame to identify luminaires connected to

emergency power system.

2.2 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
c. Seton Identification Products:  www.seton.com/#sle.
d. ​Or Approved Equal ​.
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2. Materials: Conform to ASTM D709
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic nameplates suitable for exterior use.

3. Plastic Nameplates:  Three-layer laminated acrylic with beveled edges; minimum
thickness of 1/8 inch; engraved text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is

greater than 4 inches.
b. Color:  Black letters on white background.

4. Letter Size:  Use 1/4 inch letters for identifying grouped equipment and loads.
5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up

to 1 inch high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Manufacturers:

a. Brady Corporation:  www.bradyid.com/#sle.
b. Brother International Corporation:  www.brother-usa.com/#sle.
c. Panduit Corp:  www.panduit.com/#sle.
d. ​Or Approved Equal ​.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat,
and abrasion resistant.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten
text unless otherwise indicated.
a. Use 3/16 inch black letters on clear background.  Use only for identification

of individual wall switches and receptacles, control device stations

2.3 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Corporation:  www.bradyid.com/#sle.
2. Seton Identification Products:  www.seton.com.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth type
markers suitable for the conductor or cable to be identified.

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

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

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

F. Minimum Text Height:  1/8 inch.

G. Color:  Black text on white background unless otherwise indicated.

2.4 UNDERGROUND WARNING TAPE

A. Manufacturers:
1. Brady Corporation:  www.bradyid.com/#sle.
2. Seton Identification Products:  www.seton.com/#sle.
3. ​Or Approved Equal ​.

B. Materials:  Use foil-backed detectable type polyethylene tape suitable for direct burial,
unless otherwise indicated.

C. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil,
unless otherwise required for proper detection.
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D. Legend:  Type of service, continuously repeated over full length of tape.

E. Color:
1. Tape for Buried Power Lines:  Black text on yellow background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange

background.

PART 3  EXECUTION

3.1 PREPARATION

A. Clean and degrease 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:
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.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conductors and Cables:  Legible from the point of access.
8. Devices:  Outside face of cover.

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 6
inch(es) below finished grade.
1. At paved areas, install 3 inches below pavement section.

3.3 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for
additional field quality control requirements.

B. 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 05 83
WIRING CONNECTIONS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical connections to equipment.

1.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.

B. Section 26 05 33.13 - Conduit for Electrical Systems.

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

D. Section 26 27 26 - Wiring Devices.

1.3 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed
2020).

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

C. 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. Obtain and review shop drawings, product data, manufacturer's wiring diagrams,

and manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.

B. Sequencing:
1. Install rough-in of electrical connections before installation of equipment is

required.
2. Make electrical connections before required start-up of equipment.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide wiring device manufacturer’s catalog information showing
dimensions, configurations, and construction.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling,
protection, examination, preparation, and installation of product.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

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

PART 2  PRODUCTS

2.1 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with

identified equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of

branch circuit overcurrent protection.

B. Wiring Devices:  As specified in Section 26 27 26.

C. Flexible Conduit:  As specified in Section 26 05 33.13.

D. Wire and Cable:  As specified in Section 26 05 19.

E. Boxes:  As specified in Section 26 05 33.16.

2.2 EQUIPMENT CONNECTIONS

A. Refer to equipment Schedules on drawing for specific requirements for each piece of
equipment.:

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.2 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's
instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible
conduit with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.
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G. Install disconnect switches, controllers, control stations, and control devices to
complete equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

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:  Identification products and
requirements.

1.3 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendment (2017).

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); 2020.

E. NEMA PB 1 - Panelboards; 2011.

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and
Maintenance of Panelboards Rated 600 Volts or Less; 2013.

G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

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

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

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

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

M. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All
Revisions.
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N. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

O. UL 1699 - Arc-Fault Circuit-Interrupters; 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 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 Engineer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed
components and accessories.
1. Include characteristic trip curves for each type and rating of overcurrent

protective device upon request.

C. Project Record Documents:  Record actual installed locations of panelboards and
actual installed circuiting arrangements.

D. Maintenance Data:  Include information on replacement parts and recommended
maintenance procedures and intervals.

E. Maintenance Materials:   Furnish the following for Owner's use in maintenance of
project.
1. Refer to front end specifications provided by Rochester Housing Authority for

additional provisions.
2. Panelboard Keys:  Two of each different key.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum three years documented experience.

C. 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 panelboards in accordance with manufacturer's
instructions and NECA 407.
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B. 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.

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 MANUFACTURERS

A. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

B. Source Limitations:  Provide panelboards and associated components produced by
same manufacturer as other electrical distribution equipment used for project and
obtained from a single supplier.

2.2 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. Ambient Temperature:

a. Panelboards Containing Circuit Breakers: Between 23 degrees F and 104
degrees F.

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. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as
service equipment according to UL 869A.

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

F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent
devices.

G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.
1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for

each feeder or branch circuit requiring a neutral connection.
2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable

lug for each feeder and branch circuit equipment grounding conductor.

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

I. 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.

2. Boxes:  Galvanized steel unless otherwise indicated.
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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.
c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless

otherwise indicated.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

J. Future Provisions:  Prepare all unused spaces for future installation of devices
including bussing, connectors, mounting hardware and all other required provisions.

2.3 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.

B. Conductor Terminations:
1. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  Copper.
2. Ground Bus Material:  Copper.

D. 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.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals

and wiring gutters, and separate lockable hinged door with concealed hinges for
access to overcurrent protective device handles without exposing live parts.

3. Provide metal circuit directory holder mounted on inside of door.

2.4 LIGHTING AND APPLIANCE PANELBOARDS

A. 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.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or

copper conductors.
2. Main and Neutral Lug Type:  Mechanical.

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

protective devices.
2. Phase and Neutral Bus Material:  Copper.
3. Ground Bus Material:  Copper.

a. Provide insulated ground bus where indicated.

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

E. Enclosures:
1. Provide surface-mounted or flush-mounted enclosures as indicated.
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2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals
and wiring gutters, and separate lockable hinged door with concealed hinges for
access to overcurrent protective device handles without exposing live parts.

2.5 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.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the

short circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

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

3. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
4. 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.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit

breaker frame sizes 225 amperes and larger.
5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true

rms sensing trip units.
a. Provide the following field-adjustable trip response settings:

1) Long time pickup, adjustable by setting dial.
2) Long time delay.
3) Short time pickup and delay.
4) Ground fault pickup and delay where ground fault protection is

indicated.
6. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
7. 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. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Combination type
listed as complying with UL 1699.

8. Provide type HACR for air conditioning equipment circuits.
9. Do not use tandem circuit breakers.
10. Provide the following features and accessories where indicated or where

required to complete installation:
a. Shunt Trip:  Provide coil voltage as required for connection to indicated trip

actuator.
b. Handle Pad-Lock Provision:  For locking circuit breaker handle in OFF

position.

2.6 SOURCE QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for
applicable requirements.

B. Factory test panelboards according to NEMA PB 1.



Rochester Housing Authority Jonathan Child Back Up Generator
HUNT 2285-063  Section 26 24 16 

 Panelboards
 Section 26 24 16 Page 6 

PART 3  EXECUTION

3.1 EXAMINATION

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.

3.2 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 above the floor or working platform.

I. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted
panelboard stubbed into accessible space above ceiling.

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

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

L. Where accessories are not self-powered, provide control power source as indicated or
as required to complete installation.

M. Height:  6 feet to top of panelboard; install panelboards taller than 6 feet with bottom
no more than 4 inches above floor.

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

O. Identify panelboards in accordance with Section 26 05 53.

P. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to
reflect circuiting changes required to balance phase loads.

3.3 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for
additional field quality control requirements.
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B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Fusible Switches:  Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

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

E. Test GFCI circuit breakers to verify proper operation.

F. Test AFCI circuit breakers to verify proper operation.

G. Test shunt trips to verify proper operation.

H. 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 and covers.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding 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.

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; 2016.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed
2020).

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

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

H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

I. 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.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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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 installation and preparation of uneven surfaces, such as split face
block, to provide suitable surface for installation of wiring devices.

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

B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting are complete.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

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

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

C. 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 in a clean, dry space in original manufacturer's packaging until ready for
installation.

PART 2  PRODUCTS

2.1 WIRING DEVICES - GENERAL REQUIREMENTS

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

B. Wiring Device Applications:
1. Receptacles Installed Outdoors or in Damp or Wet Locations:  Use weather-

resistant GFCI receptacles with weatherproof covers.
2. Provide GFCI protection for:

a. Receptacles installed within 6 feet of sinks.
b. Receptacles installed in kitchens.
c. Receptacles serving electric drinking fountains.

3. Single Receptacles Installed on Individual Branch Circuits:  Provide receptacle
ampere rating equal to branch circuit rating.

C. Wiring Device Finishes:
1. Provide wiring device finishes as described below, unless otherwise indicated.
2. Wiring Devices Installed in Wet or Damp Locations:  Ivory with weatherproof

cover.
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2.2 WALL SWITCHES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. ​Or Approved Equal ​.

B. 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 20and where applicable  FS W-S-896; types as indicated
on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding

clamp for back wiring with separate ground terminal screw.

C. Standard Wall Switches:  Industrial 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.

2.3 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc; Designer Style:  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.
5. ​Or Approved Equal ​.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1
and NEMA WD 6, and listed as complying with UL 498and 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.

C. Convenience Receptacles:
1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V,

NEMA 5-20R; single or duplex as indicated on the drawings.
2. Weather Resistant Convenience Receptacles:  Industrial specification grade,

20A, 125V, NEMA 5-20R, listed and labeled as weather resistant type complying
with UL 498 Supplement SD suitable for installation in damp or wet locations;
single or duplex as indicated on the drawings.

D. 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.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  Industrial specification 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 SD suitable for
installation in damp or wet locations.

E. USB Charging Devices:
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1. USB Charging / Receptacle Combination Devices:  Two-port (1 type A and 1 type
C) USB 3.1 charging device and receptacle, commercial specification grade,
duplex, 20A, 125V, NEMA 5-20R; rectangular decorator style.

2.4 WALL PLATES AND COVERS

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

corresponding wiring devices.
2. Screws:  Metal with slotted heads finished to match wall plate finish.

B. Basis of Design: Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless
steel.
1. Material type and color to be selected and approved  by Owner and Engineer.

C. 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. Hubbell #WP8M or approved equal.

D. 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.  Hubbell #WP26M or approved equal.

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 wall openings are neatly cut and will be completely covered by 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 wiring devices.

F. 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. Perform work 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 wiring devices provided under this section.
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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 from
edge of door frame. Where locations are indicated otherwise, notify Engineer to
obtain direction prior to proceeding with work.

4. Locate receptacles for electric drinking fountains concealed behind drinking
fountain according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.

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

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do
not connect more than one conductor to wiring device terminals.

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

G. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do
not use feed-through wiring to protect downstream devices.

H. Install wiring devices plumb and level with mounting yoke held rigidly in place.

I. Install wall switches with OFF position down.

J. Install vertically mounted receptacles with grounding pole on top and horizontally
mounted receptacles with grounding pole on left.

K. 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.

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

M. Identify wiring devices in accordance with Section 26 05 53.

3.4 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for
additional field quality control requirements.

B. Inspect each wiring device for damage and defects.

C. Operate each wall switch with circuit energized to verify proper operation.

D. Test each receptacle to verify operation and proper polarity.

E. Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

F. Correct wiring deficiencies and replace damaged or defective wiring devices.
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3.5 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust presets for wall dimmers according to manufacturer's instructions as directed
by Engineer.

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 32 13
ENGINE GENERATORS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Packaged engine generator system and associated components and accessories:
1. Engine and engine accessory equipment.
2. Alternator (generator).
3. Generator set control system.
4. Generator set enclosure.

1.2 RELATED REQUIREMENTS

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

B. Section 23 51 00 - Breechings, Chimneys, and Stacks:  Engine exhaust piping.
1. Includes installation of exhaust silencer specified in this section.

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

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

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

F. Section 26 36 00 - Transfer Switches.

1.3 REFERENCE STANDARDS

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

B. NECA/EGSA 404 - Standard for Installing Generator Sets; 2014.

C. NEMA MG 1 - Motors and Generators; 2021.

D. NFPA 37 - Standard for the Installation and Use of Stationary Combustion Engines
and Gas Turbines; 2021.

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

F. NFPA 99 - Health Care Facilities Code; 2021, with Amendment.

G. NFPA 110 - Standard for Emergency and Standby Power Systems; 2022.

H. UL 1236 - Battery Chargers for Charging Engine-Starter Batteries; Current Edition,
Including All Revisions.

I. UL 2200 - Stationary Engine Generator Assemblies; Current Edition, Including All
Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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1. Coordinate compatibility of generator sets to be installed with work provided
under other sections or by others.
a. Transfer Switches:  See Section 26 36 00.

2. Coordinate the work with other trades to avoid placement of ductwork, piping,
equipment or other potential obstructions within the spaces dedicated for engine
generator system.

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

4. Coordinate the work to provide electrical circuits suitable for the power
requirements of the actual auxiliary equipment and accessories to be installed.

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

B. Preinstallation Meeting:  Convene one week before starting work of this section;
require attendance of all affected installers.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
each product, including ratings, configurations, dimensions, finishes, weights, service
condition requirements, and installed features. Include alternator starting capabilities,
engine fuel consumption rates, and cooling, combustion air, and exhaust
requirements.

C. Shop Drawings:  Include dimensioned plan views and sections indicating locations of
system components, required clearances, and field connection locations. Include
system interconnection schematic diagrams showing all factory and field connections.

D. Manufacturer's factory emissions certification.

E. Source quality control test reports.

F. Manufacturer’s detailed field testing procedures.

G. Maintenance contracts.

1.6 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70 (National Electrical Code).
2. NFPA 37 (Standard for the Installation and Use of Stationary Combustion

Engines and Gas Turbines).

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 generator sets in accordance with manufacturer's
instructions and NECA/EGSA 404.

B. 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 instructions to avoid damage to
generator set components, enclosure, and finish.

1.8 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and
after installation.

1.9 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide minimum ​two ​ year manufacturer warranty covering repair or replacement due
to defective materials or workmanship.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Packaged Engine Generator Set - Basis of Design: ​Cummins C60 N6 ​.

B. Packaged Engine Generator Set - Other Acceptable Manufacturers:
1. Cummins Power Generation Inc​​: www.cumminspower.com/#sle.

C. Products other than basis of design are subject to compliance with specified
requirements ​ and prior approval of Engineer ​. By using products other than basis of
design, ​Contractor ​ accepts responsibility for costs associated with any necessary
modifications to related work, including any design fees.

D. Source Limitations:  Furnish engine generator sets and associated components and
accessories produced by a single manufacturer and obtained from a single supplier.

2.2 PACKAGED ENGINE GENERATOR SYSTEM

A. Provide new engine generator system consisting of all required equipment, sensors,
conduit, boxes, wiring, piping, supports, accessories, system programming, etc. as
necessary for a complete operating system that provides the functional intent
indicated.

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

C. System Description:
1. Application:  Emergency/standby.
2. Configuration:  Single packaged engine generator set operated independently

(not in parallel).

D. Packaged Engine Generator Set:
1. Type: ​Gaseous (spark ignition) ​.
2. Basis of Design: ​Cummins C60 N6 ​.
3. Power Rating: ​60 kW​, ​standby ​​​.
4. Voltage: ​208Y/120 V, 3 phase, 60 Hz ​.
5. Main Line Circuit Breaker:

a. Type: ​Electronic trip with long time and short time delay and instantaneous
pickup ​.

b. Trip Rating:  Select according to generator set rating.
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E. Generator Set General Requirements:
1. Prototype tested in accordance with NFPA 110 for Level 1 systems.
2. Factory-assembled, with components mounted on suitable base.
3. List and label engine generator assembly as complying with UL 2200.
4. Power Factor:  Unless otherwise indicated, specified power ratings are at 0.8

power factor for three phase voltages and 1.0 power factor for single phase
voltages.

5. Provide suitable guards to protect personnel from accidental contact with rotating
parts, hot piping, and other potential sources of injury.

6. Main Line Circuit Breakers:  Provide factory-installed line side connections with
suitable lugs for load side connections.

F. Service Conditions:  Provide engine generator system and associated components
suitable for operation under the service conditions at the installed location.

G. Starting and Load Acceptance Requirements:
1. Cranking Method:  Cycle cranking complying with NFPA 110 (15 second crank

period, followed by 15 second rest period, with cranking limiter time-out after 3
cycles), unless otherwise required.

2. Cranking Limiter Time-Out:  If generator set fails to start after specified cranking
period, indicate overcrank alarm condition and lock-out generator set from further
cranking until manually reset.

3. Start Time:  Capable of starting and achieving conditions necessary for load
acceptance within 10 seconds (NFPA 110, Type 10).

4. Maximum Load Step:  Supports 100 percent of rated load in one step.

H. Exhaust Emissions Requirements:
1. Comply with federal (EPA), state, and local regulations applicable at the time of

commissioning; include factory emissions certification with submittals.
2. Do not make modifications affecting generator set factory emissions certification

without approval of manufacturer and Engineer. Where such modifications are
made, provide field emissions testing as necessary for certification.

2.3 ENGINE AND ENGINE ACCESSORY EQUIPMENT

A. Provide engine with adequate horsepower to achieve specified power output at rated
speed, accounting for alternator efficiency and parasitic loads.

B. Engine Fuel System - Gaseous (Spark Ignition):
1. Fuel Source:  Natural gas.
2. Engine Fuel Connections:  Provide suitable, approved flexible fuel lines for

coupling engine to fuel source.
3. Provide components/features indicated and as necessary for operation and/or

required by applicable codes, including but not limited to:
a. Carburetor.
b. Gas pressure regulators.
c. Fuel shutoff control valves.
d. Low gas pressure switches.

C. Engine Starting System:
1. System Type:  Electric, with DC solenoid-activated starting motor(s).
2. Battery(s):

a. Battery Type:  Lead-acid.
b. Battery Capacity:  Size according to manufacturer's recommendations for

achieving starting and load acceptance requirements under worst case
ambient temperature; capable of providing cranking through two complete
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periods of cranking limiter time-outs without recharging.
c. Provide battery rack, cables, and connectors suitable for the supplied

battery(s); size battery cables according to manufacturer's
recommendations for cable length to be installed.

d. Include a winter kit with battery warmer.
3. Battery-Charging Alternator:  Engine-driven, with integral solid-state voltage

regulation.
4. Battery Charger:

a. Provide dual rate battery charger with automatic float and equalize charging
modes and minimum rating of 10 amps; suitable for maintaining the supplied
battery(s) at full charge without manual intervention.

b. Capable of returning supplied battery(s) from fully discharged to fully
charged condition within 24 hours, as required by NFPA 110 for Level 1
applications while carrying normal loads.

c. Listed as complying with UL 1236.
d. Furnished with integral overcurrent protection; current limited to protect

charger during engine cranking; reverse polarity protection.
e. Provide integral DC output ammeter and voltmeter with five percent

accuracy.
f. Provide alarm output contacts as necessary for alarm indications.

D. Engine Speed Control System (Governor):
1. Single Engine Generator Sets (Not Operated in Parallel):  Provide electronic

isochronous governor for controlling engine speed/alternator frequency.
2. Frequency Regulation, Electronic Isochronous Governors:  No change in

frequency from no load to full load; plus/minus 0.25 percent at steady state.

E. Engine Lubrication System:
1. System Type:  Full pressure, with engine-driven, positive displacement

lubrication oil pump, replaceable full-flow oil filter(s), and dip-stick for oil level
indication. Provide oil cooler where recommended by manufacturer.

2. Oil Heater:  Provide thermostatically controlled oil heater to improve starting
under cold ambient conditions.

F. Engine Cooling System:
1. System Type:  Closed-loop, liquid-cooled, with unit-mounted radiator/fan and

engine-driven coolant pump; suitable for providing adequate cooling while
operating at full load under worst case ambient temperature.

2. Fan Guard:  Provide suitable guard to protect personnel from accidental contact
with fan.

G. Engine Air Intake and Exhaust System:
1. Air Intake Filtration:  Provide engine-mounted, replaceable, dry element filter.
2. Engine Exhaust Connection:  Provide suitable, approved flexible connector for

coupling engine to exhaust system.
3. Exhaust Silencer:  Provide critical grade or better exhaust silencer with sound

attenuation not less than basis of design; select according to manufacturer's
recommendations to meet sound performance requirements, where specified.

2.4 ALTERNATOR (GENERATOR)

A. Alternator:  4-pole, 1800 rpm (60 Hz output) revolving field, synchronous generator
complying with NEMA MG 1; connected to engine with flexible coupling; voltage
output configuration as indicated, with reconnectable leads for 3 phase alternators.

B. Exciter:
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1. Exciter Type:  Brushless; provide permanent magnet generator (PMG) excitation
system; self-excited (shunt) systems are not permitted.

2. PMG Excitation Short-Circuit Current Support:  Capable of sustaining 300
percent of rated output current for 10 seconds.

3. Voltage Regulation (with PMG excitation):  Plus/minus 0.5 percent for any
constant load from no load to full load.

C. Temperature Rise:  Comply with UL 2200.

D. Insulation System:  NEMA MG 1, Class H; suitable for alternator temperature rise.

E. Enclosure:  NEMA MG 1, drip-proof.

F. Total Harmonic Distortion:  Not greater than five percent.

2.5 GENERATOR SET CONTROL SYSTEM

A. Provide microprocessor-based control system for automatic control, monitoring, and
protection of generator set. Include sensors, wiring, and connections necessary for
functions/indications specified.

B. Control Panel:
1. Control Panel Mounting:  Unit-mounted unless otherwise indicated; vibration

isolated.
2. Generator Set Control Functions:

a. Automatic Mode:  Initiates generator set start/shutdown upon receiving
corresponding signal from remote device (e.g. automatic transfer switch).

b. Manual Mode:  Initiates generator set start/shutdown upon direction from
operator.

c. Reset Mode:  Clears all faults, allowing generator set restart after a
shutdown.

d. Emergency Stop:  Immediately shuts down generator set (without time
delay) and prevents automatic restarting until manually reset.

e. Cycle Cranking:  Programmable crank time, rest time, and number of cycles.
f. Time Delay:  Programmable for shutdown (engine cooldown) and start

(engine warmup).
g. Voltage Adjustment:  Adjustable through range of plus/minus 5 percent.

3. Generator Set Status Indications:
a. Voltage (Volts AC):  Line-to-line, line-to-neutral for each phase.
b. Current (Amps):  For each phase.
c. Frequency (Hz).
d. Real power (W/kW).
e. Reactive power (VAR/kVAR).
f. Apparent power (VA/kVA).
g. Power factor.
h. Duty Level:  Actual load as percentage of rated power.
i. Engine speed (RPM).
j. Battery voltage (Volts DC).
k. Engine oil pressure.
l. Engine coolant temperature.
m. Engine run time.
n. Generator powering load (position signal from transfer switch).

4. Generator Set Protection and Warning/Shutdown Indications:
a. Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or

NFPA 99 systems including but not limited to the following
protections/indications:
1) Overcrank (shutdown).
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2) Low coolant temperature (warning).
3) High coolant temperature (warning).
4) High coolant temperature (shutdown).
5) Low oil pressure (shutdown).
6) Overspeed (shutdown).
7) Low fuel level (warning).
8) Low coolant level (warning/shutdown).
9) Generator control not in automatic mode (warning).
10) High battery voltage (warning).
11) Low cranking voltage (warning).
12) Low battery voltage (warning).
13) Battery charger failure (warning).

b. In addition to NFPA 110 requirements, provide the following
protections/indications:
1) High AC voltage (shutdown).
2) Low AC voltage (shutdown).
3) High frequency (shutdown).
4) Low frequency (shutdown).
5) Overcurrent (shutdown).

c. Provide contacts for local and remote common alarm.
d. Provide lamp test function that illuminates all indicator lamps.

5. Other Control Panel Features:
a. Event log.

2.6 GENERATOR SET ENCLOSURE

A. Enclosure Type: ​Level 2 - Sound Attenuiating, Weather Protective ​.

B. Enclosure Material:  Steel or aluminum.

C. Hardware Material:  Stainless steel.

D. Color:  Manufacturer's standard.

E. Access Doors:  Lockable, with all locks keyed alike.

F. Openings:  Designed to prevent bird/rodent entry.

G. External Drains:  Extend oil and coolant drain lines to exterior of enclosure for
maintenance service.

H. Exhaust Silencers:  Where exhaust silencers are mounted within enclosure in main
engine compartment, insulate silencer to minimize heat dissipation as necessary for
operation at rated load under worst case ambient temperature.

2.7 SOURCE QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Perform production tests on generator sets at factory to verify operation and
performance characteristics prior to shipment. Include certified test report with
submittals.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of generator sets and auxiliary equipment
are consistent with the indicated requirements.

C. Verify that rough-ins for field connections are in the proper locations.

D. Verify that mounting surfaces are ready to receive equipment.

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

3.2 INSTALLATION

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

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

C. Install generator sets and associated accessories in accordance with NECA/EGSA
404.

D. Arrange equipment to provide minimum clearances and required maintenance
access.

E. Unless otherwise indicated, mount generator set on properly sized, minimum 6 inch
high concrete pad constructed in accordance with Section 03 30 00.

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

G. Use manufacturer's recommended oil and coolant, suitable for the worst case ambient
temperatures.

H. Provide engine exhaust piping in accordance with Section 23 51 00, where not factory
installed.
1. Include piping expansion joints, piping insulation, thimble, condensation

trap/drain, rain cap, hangers/supports, etc. as indicated or as required.
2. Do not exceed manufacturer's maximum back pressure requirements.

I. Install exhaust silencer in accordance with Section 23 51 00, where not factory
installed.

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

K. Identify system wiring and components in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL

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

B. Provide services of a manufacturer's authorized representative to prepare and start
systems and perform inspection and testing. Include manufacturer's detailed testing
procedures and field reports with submittals.

C. Notify Owner and Engineer at least two weeks prior to scheduled inspections and
tests.
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D. Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

E. Provide all equipment, tools, and supplies required to accomplish inspection and
testing, including load bank and fuel.

F. Preliminary inspection and testing to include, at a minimum:
1. Inspect each system component for damage and defects.
2. Verify tightness of mechanical and electrical connections are according to

manufacturer's recommended torque settings.
3. Check for proper oil and coolant levels.

G. Prepare and start system in accordance with manufacturer's instructions.

H. Inspection and testing to include, at a minimum:
1. Verify compliance with starting and load acceptance requirements.
2. Verify voltage and frequency; make required adjustments as necessary.
3. Verify phase sequence.
4. Verify control system operation, including safety shutdowns.
5. Verify operation of auxiliary equipment and accessories (e.g. battery charger,

heaters, etc.).

I. Provide field emissions testing where necessary for certification.

J. Correct defective work, adjust for proper operation, and retest until entire system
complies with Contract Documents.

3.4 CLEANING

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

3.5 CLOSEOUT ACTIVITIES

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Demonstration:  Demonstrate proper operation of system to Owner, and correct
deficiencies or make adjustments as directed.

C. Training:  Train Owner's personnel on operation, adjustment, and maintenance of
system.
1. Use operation and maintenance manual as training reference, supplemented

with additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor:  Manufacturer's authorized representative.
4. Location:  At project site.

3.6 PROTECTION

A. Protect installed engine generator system from subsequent construction operations.

3.7 MAINTENANCE

A. Refer to front end specifications provided by Rochester Housing Authority for
additional requirements relating to maintenance service.

B. Provide to Owner a proposal as an alternate to the base bid, a separate maintenance
contract for the service and maintenance of engine generator system for two years
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from date of Substantial Completion; Include a complete description of preventive
maintenance, systematic examination, adjustment, inspection, and testing, with a
detailed schedule.

C. Conduct site visit at least once every three months to perform inspection, testing, and
preventive maintenance. Submit report to Owner indicating maintenance performed
along with evaluations and recommendations.

D. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 4 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. Maintain an on-site log 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.

END OF SECTION
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SECTION 26 36 00
TRANSFER SWITCHES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Transfer switches for low-voltage (600 V and less) applications and associated
accessories:
1. Automatic transfer switches.
2. Nonautomatic transfer switches.
3. Includes service entrance rated transfer switches.

1.2 RELATED REQUIREMENTS

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

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 53 - Identification for Electrical Systems:  Identification products and
requirements.

E. Section 26 32 13 - Engine Generators:  For interface with transfer switches.
1. Includes code requirements applicable to work of this section.
2. Includes related demonstration and training requirements.

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); 2020.

C. NEMA ICS 10 Part 1 - Industrial Control and Systems Part 1:  Electromechanical AC
Transfer Switch Equipment; 2020.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems; 2021.

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

F. NFPA 110 - Standard for Emergency and Standby Power Systems; 2022.

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

H. UL 1008 - Transfer Switch Equipment; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate compatibility of transfer switches to be installed with work provided

under other sections or by others.
a. Engine Generators:  See Section 26 32 13.
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2. 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.

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

4. Coordinate the work with placement of supports, anchors, etc. required for
mounting.

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

B. Where work of this section involves interruption of existing electrical service, arrange
service interruption with Owner.

1.5 SUBMITTALS

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
each product, including ratings, configurations, dimensions, finishes, weights, service
condition requirements, and installed features.

C. Shop Drawings:  Include dimensioned plan views and sections indicating locations of
system components, required clearances, and field connection locations. Include
system interconnection schematic diagrams showing all factory and field connections.
1. Clearly indicate whether proposed short circuit current ratings are based on

testing with specific overcurrent protective devices or time durations; indicate
short-time ratings where applicable.

2. Identify mounting conditions required for equipment seismic qualification.

D. Evidence of qualifications for installer.

E. Manufacturer's certification that products meet or exceed specified requirements.

F. Source quality control test reports.

G. Manufacturer’s detailed field testing procedures.

H. Maintenance contracts.

1.6 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70 (National Electrical Code).
2. NFPA 110 (Standard for Emergency and Standby Power Systems); meet

requirements for system Level specified in Section 26 32 13.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum three years documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section
with minimum three years documented experience with power transfer systems of
similar size, type, and complexity; manufacturer's authorized installer.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as
a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities
having jurisdiction.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store transfer switches in accordance with
manufacturer's instructions.

B. 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.

C. Handle carefully in accordance with manufacturer's instructions to avoid damage to
transfer switch components, enclosure, and finish.

1.8 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and
after installation.

1.9 WARRANTY

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Provide minimum one year manufacturer warranty covering repair or replacement due
to defective materials or workmanship.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Transfer Switches:
1. Cummins: www.cummins.com.
2. Trystar: www.trystar.com.
3. Or Approved Equal.
4. Refer to front end specifications provided by Rochester Housing Authority for

product requirements.
5. Source Limitations:  Provide transfer switches and accessories produced by

single manufacturer and obtained from single supplier.

2.2 TRANSFER SWITCHES

A. Provide complete power transfer system consisting of all required equipment, conduit,
boxes, wiring, supports, accessories, system programming, etc. as necessary for a
complete operating system that provides the functional intent indicated.

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

C. Construction Type:  Either "contactor type" (open contact) or "breaker type" (enclosed
contact) transfer switches complying with specified requirements are acceptable.

D. Basis of Design - Automatic Transfer Switch:  Cummins Power Systems;
POWERCOMMAND OTEC Series:  www.cummins.com/#sle.

E. Nonautomatic Transfer Switch:
1. Transfer Switch Type:  Manual Transfer Switch Docking Station.
2. Transition Configuration:  Open-transition (with neutral position).
3. Voltage:  208Y/120V.
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4. Ampere Rating:  400A.
5. Primary Source:  New Generator as indicated on drawings.
6. Alternate Source:  Portable Generator Connection as indicated on drawings.
7. Products:

a. Trystar TMTS-1.
b. Or Approved Equal.

F. Comply with NEMA ICS 10 Part 1, and list and label as complying with UL 1008 for
the classification of the intended application (e.g. emergency, optional standby).

G. Do not use double throw safety switches or other equipment not specifically designed
for power transfer applications and listed as transfer switch equipment.

H. Load Classification:  Classified for total system load (any combination of motor,
electric discharge lamp, resistive, and tungsten lamp loads with tungsten lamp loads
not exceeding 30 percent of the continuous current rating) unless otherwise indicated
or required.

I. Switching Methods:
1. Open Transition:

a. Provide break-before-make transfer without a neutral position that is not
connected to either source, and with interlocks to prevent simultaneous
connection of the load to both sources.

2. Obtain control power for transfer operation from line side of source to which the
load is to be transferred.

J. Service Conditions:  Provide transfer switches suitable for continuous operation at
indicated ratings under the service conditions at the installed location.

K. Enclosures:
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for

the following installation locations:
2. Finish:  Manufacturer's standard unless otherwise indicated.

L. Short Circuit Current Rating:

M. Automatic Transfer Switches:
1. Description:  Transfer switches with automatically initiated transfer between

sources; electrically operated and mechanically held.
2. Control Functions:

a. Automatic mode.
b. Test Mode:  Simulates failure of primary/normal source.
c. Voltage and Frequency Sensing:

1) Undervoltage sensing for each phase of primary/normal source;
adjustable dropout/pickup settings.

2) Undervoltage sensing for alternate/emergency source; adjustable
dropout/pickup settings.

3) Underfrequency sensing for alternate/emergency source; adjustable
dropout/pickup settings.

d. Outputs:
1) Contacts for engine start/shutdown (except where direct generator

communication interface is provided).
2) Auxiliary contacts; one set(s) for each switch position.

e. Adjustable Time Delays:
1) Engine generator start time delay; delays engine start signal to override

momentary primary/normal source failures.
2) Transfer to alternate/emergency source time delay.
3) Retransfer to primary/normal source time delay.
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4) Engine generator cooldown time delay; delays engine shutdown
following retransfer to primary/normal source to permit generator to run
unloaded for cooldown period.

f. In-Phase Monitor (Open Transition Transfer Switches):  Monitors phase
angle difference between sources for initiating in-phase transfer.

g. Engine Exerciser:  Provides programmable scheduled exercising of engine
generator selectable with or without transfer to load; provides memory
retention during power outage.

3. Status Indications:
a. Connected to alternate/emergency source.
b. Connected to primary/normal source.
c. Alternate/emergency source available.

4. Automatic Sequence of Operations:
a. Upon failure of primary/normal source for a programmable time period

(engine generator start time delay), initiate starting of engine generator
where applicable.

b. When alternate/emergency source is available, transfer load to
alternate/emergency source after programmable time delay.

c. When primary/normal source has been restored, retransfer to
primary/normal source after a programmable time delay. Bypass time delay
if alternate/emergency source fails and primary/normal source is available.

d. Where applicable, initiate shutdown of engine generator after programmable
engine cooldown time delay.

N. Nonautomatic Transfer Switches:
1. Description:  Transfer switches with manually initiated transfer between sources;

electrically operated and mechanically held.
2. Control Functions:

a. Manual source selection.
b. Outputs:

1) Auxiliary contacts; one set for each switch position.
3. Status Indications:

a. Connected to alternate/emergency source.
b. Connected to primary/normal source.
c. Alternate/emergency source available.

O. Service Entrance Rated Transfer Switches:
1. Furnished with integral disconnecting and overcurrent protective device on the

primary/normal source and with ground-fault protection where indicated.
2. Listed and labeled as suitable for use as service equipment according to UL

869A.

2.3 SOURCE QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for
additional information.

B. Perform production tests on transfer switches at factory to verify operation and
performance characteristics prior to shipment. Include certified test report with
submittals.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of transfer switches are consistent with the
indicated requirements.

C. Verify that rough-ins for field connections are in the proper locations.

D. Verify that mounting surfaces are ready to receive transfer switches.

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

3.2 INSTALLATION

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

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

C. Arrange equipment to provide minimum clearances and required maintenance
access.

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

E. Install transfer switches plumb and level.

F. Unless otherwise indicated, mount floor-mounted transfer switches on properly sized
3 inch high concrete pad constructed in accordance with Section 03 30 00.

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

H. Identify transfer switches and associated system wiring in accordance with Section 26
05 53.

3.3 FIELD QUALITY CONTROL

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

B. Prepare and start system in accordance with manufacturer's instructions.

C. Automatic Transfer Switches:
1. Inspect and test in accordance with NETA ATS, except Section 4.
2. Perform inspections and tests listed in NETA ATS, Section 7.22.3. The

insulation-resistance tests listed as optional are not required.

D. Correct defective work, adjust for proper operation, and retest until entire system
complies with Contract Documents.

3.4 CLEANING

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

A. Refer to front end specifications provided by Rochester Housing Authority for closeout
submittals.

B. Demonstration:  Demonstrate proper operation of transfer switches to Owner, and
correct deficiencies or make adjustments as directed.

C. Training:  Train Owner's personnel on operation, adjustment, and maintenance of
transfer switches.
1. Use operation and maintenance manual as training reference, supplemented

with additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor:  Manufacturer's authorized representative.
4. Location:  At project site.

D. Coordinate with related generator demonstration and training as specified in Section
26 32 13.

3.6 PROTECTION

A. Protect installed transfer switches from subsequent construction operations.

3.7 MAINTENANCE

A. Provide to Owner a proposal as an alternate to the base bid, a separate maintenance
contract for the service and maintenance of transfer switches for two years from date
of Substantial Completion; Include a complete description of preventive maintenance,
systematic examination, adjustment, inspection, and testing, with a detailed schedule.

B. Conduct site visit at least once every three months to perform inspection, testing, and
preventive maintenance. Submit report to Owner indicating maintenance performed
along with evaluations and recommendations.

C. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 4 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.

D. Maintain an on-site log 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.

END OF SECTION
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SECTION 26 36 33
CONNECTION CABINETS FOR PORTABLE GENERATORS AND LOAD BANKS - SCHNEIDER

ELECTRIC ASCO 300

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Quick connect power panels.

1.2 RELATED REQUIREMENTS

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

B. Section 26 32 13 - Engine Generators.

1.3 ABBREVIATIONS AND ACRONYMS

A. QCP:  Quick connect panel.

1.4 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70.
2. Requirements of authorities having jurisdiction.
3. Applicable local codes.
4. Refer to front end specifications provided by Rochester Housing Authority.

B. Manufacturer Qualifications:
1. Firm engaged in manufacture of specified products of types and sizes required,

and whose products have been in satisfactory use in similar service for minimum
of 10 years.

2. Certified in accordance with ISO 9001 with applicable quality assurance system
regularly reviewed and audited by third-party registrar. Develop and control
manufacturing, inspection, and testing procedures under guidelines of quality
assurance system.

3. Service, repair, and technical support services available 24 hours per day, 7 days
per week, 365 days per year from manufacturer or their representative.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Prior to delivery to project site, verify suitable storage space is available to store
materials in well-ventilated area protected from weather, moisture, soiling, extreme
temperatures, humidity, and corrosive atmospheres.

B. Protect materials during delivery and storage and maintain within manufacturer's
written storage requirements. At minimum, store indoors in clean, dry space with
uniform temperature to prevent condensation and protect electronics from potential
damage from electrical and magnetic energy.

C. Deliver materials to project site in supplier's or manufacturer's original wrappings and
containers, labeled with supplier's or manufacturer's name, material or product brand
name, and equipment tag number or service name as identified in Contract
Documents.
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D. Inspect products and report damage or violation of delivery, storage, and handling
requirements to Engineer.

1.6 WARRANTY

A. Refer to front end specifications provided by Rochester Housing Authority.

B. Manufacturer Warranty:  Provide manufacturer warranty for defects in material and
workmanship for 24 months from date of shipment. Complete forms in Owner's name
and register with manufacturer.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Schneider Electric; ASCO 300 Series Quick Connect Power Panels;
www.ascopower.com/#sle.

B. Source Limitations:  Provide quick connect power panels and accessories produced
by same manufacturer as other electrical distribution equipment for project and
obtained from single supplier.

2.2 QUICK CONNECT POWER PANELS

A. Basis of Design:  Schneider Electric; ASCO 300 Series; www.ascopower.com/#sle.

B. Description:  Quick connect power panels with provisions for temporary facility
connection to portable generators and/or load banks as indicated, in conjunction with
transfer switch.

C. Listed and labeled as complying with UL 891 or UL 1008. Products listed only to UL
50 are not acceptable.

D. General Requirements:
1. Withstand Current Ratings (WCR):  Verified by testing supervised by nationally

recognized testing laboratory (NRTL), not by calculation.
2. Input/Output Temporary Camlock Connections:

a. Camlock Connectors:  Single-pole, camlock type, series 16.
b. Input (Generator) Camlock Connections:

1) Provide one row of recessed male camlock connectors for every 400 A
of capacity or fraction thereof.

2) For each row, provide five camlock connectors (one for each phase,
one for neutral, and one for ground).

c. Output (Load Bank) Camlock Connections:
1) Provide one row of female camlock connectors with flip covers for

every 400 A of capacity or fraction thereof.
2) For each row, provide four camlock connectors (one for each phase

and one for ground).
d. Camlock Connector Color Code:

1) 240 V and Below:
(a) Phase 1:  Black.
(b) Phase 2:  Red.
(c) Phase 3 (Where Required):  Blue.

2) 440 V to 480 V:
(a) Phase 1:  Brown.
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(b) Phase 2:  Orange.
(c) Phase 3:  Yellow.

3) 600 V:
(a) Phase 1:  Black.
(b) Phase 2:  Black.
(c) Phase 3:  Black.

4) Neutral:  White.
5) Ground:  Green.

3. Ground:  Minimum 25 percent rated.
4. Temporary Cable Provisions:

a. Provide access holes for wiring chamber entry/exit specifically designed for
conductors, with bushing or inherent design with no sharp edges that may
come in contact with conductor insulation.

b. Arrange connections so that cables drape downward when connected.
5. Enclosure:

a. Construction:  Aluminum or steel painted ANSI 61 gray or Type 316
stainless steel as indicated.

b. Comply with UL 50 or UL 508.
c. UL 50E Rating:  Type 3R, maintained with temporary cables installed.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install equipment in accordance with manufacturer’s written instructions.

B. Install quick connect power panels in accordance with NECA 1.

C. Unless otherwise indicated, install and anchor floor-mounted and pad-mounted QCPs
on raised concrete pad 4 inches high; see Section 03 30 00.

3.2 FIELD QUALITY CONTROL

A. Refer to front end specifications provided by Rochester Housing Authority for field
quality control requirements.

B. Correct deficiencies and replace damaged or defective equipment or associated
components.

3.3 PROTECTION

A. Protect installed equipment from subsequent construction operations.

END OF SECTION
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