
 

 

 
 

Department of Corrections 
 

DIVISION OF ADMINISTRATIVE SERVICES 
 

802 3rd Street, Suite 224 
Douglas, Alaska 99824 

Main: 907.465.6014 
Email: Michael.lim@alaska.gov 

 
Issue Date: October 24, 2024 
 
ATTN: Vendors 
 
RE: Project Name:    LCCC Boiler Replacement 

Project Number:   240002937-1 
Project Location: Lemon Creek Correctional Center (LCCC), Juneau, Alaska 
ITB Deadline: November 13, 2024 @ 2:00 p.m., Local Time 
 

Addendum # One (1) 
 

This addendum forms a part of the contract documents and modifies the original drawings and/or specifications for 
the subject work.  In case of conflicts between this addendum and previously issued documents, this addendum shall 
take precedence. 
 

1. Attached are the additional sections for Division 23 (HVAC) and Division 26 (ELECTRICAL).  (64 pages) 
 
The following are questions from interested parties and the department ‘s response. 
 

1. Alternate 2 indicates it is for removal of the remaining asbestos pipe insulation within the mechanical room—
Do you have any information as to the quantity, location, etc of the pipe to have asbestos removed? 

A:  Unknown quantity. 
 

2. Do you have any specification for asbestos removal for the asbestos that is required to be removed under 
alternate 2?  

A:  In accordance with Federal EPA & Alaska Occupational Safety & Health (AKOSH) regulations. 
 

3. Are there any pictures available of the pipe with asbestos that required removal under alternate 2? 

A:  Yes.  See attached photos (6 photos). 
 

 
This addendum is considered part of the Invitation to Bid (ITB) and is to be acknowledged on your quote form. 
 
 
Please contact me if you have any questions at michael.lim@alaska.gov or 907-465-6014. 
 
 
Sincerely, 
 
 
 
Michael Lim 
Procurement Manager 

 
 

cc: Shawn Ratliff, Facilities Manager I, DOC 
  
 

End of Addendum 
Total number of pages contained within this Addendum:  71 
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SECTION 23 07 19 

HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulation for HVAC piping systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance 

thickness, and jackets (both factory and field applied, if any). 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 

of tests and test methods employed. 

C. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or craft training program, certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

B. Mockups: Before installing insulation, build mockups for each type of insulation and finish to 

demonstrate quality of insulation application and finishes. Build mockups in the location 

indicated or, if not indicated, as directed by Owner. Use materials indicated for the completed 

Work. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation system materials are to be delivered to the Project site in unopened 

containers. The packaging is to include name of manufacturer, fabricator, type, description, and 

size, as well as ASTM standard designation, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate clearance requirements with piping Installer for piping insulation application. 

Before preparing piping Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance. 
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1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing. Insulation application may begin on segments that have 

satisfactory test results. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 

identical products in accordance with ASTM E84 by a testing agency acceptable to authority 

having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and 

cement material containers with appropriate markings of applicable testing agency. 

1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less. 

2.2 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 

Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 

Piping Insulation Schedule" articles for where insulating materials are applied. 

B. Products do not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come into contact with stainless steel have a leachable chloride content of less 

than 50 ppm when tested in accordance with ASTM C871. 

D. Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance 

with ASTM C795. 

E. Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing 

process. 

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 

hermetically sealed cells. Comply with ASTM C552. 

1. Preformed Pipe Insulation without Jacket: Type II, Class 1, unfaced. 

2. Preformed Pipe Insulation with Jacket: Type II, Class 2, with factory-applied ASJ jacket. 

3. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639. 

4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

G. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for 

maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with 

ASTM C547. 

1. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ. 

2. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 

3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 
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H. Mineral Wool, Preformed Pipe: Mandrel-wound mineral wool fibers bonded with a 

thermosetting resin, unfaced; suitable for maximum use temperature up to 1200 deg F in 

accordance with ASTM C447. Comply with ASTM C547. 

1. Preformed Pipe Insulation: Type II, Grade A with factory-applied ASJ. 

2. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 

2.3 INSULATING CEMENTS 

A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196. 

C. Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply 

with ASTM C449. 

2.4 ADHESIVES 

A. Materials are compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature 

range of 50 to 800 deg F. 

C. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no 

flammable solvents, with a service temperature range of minus 100 to plus 200 deg F. 

2.5 MASTICS AND COATINGS 

A. Materials are compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-

ambient services. 

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 

2. Service Temperature Range: Minus 50 to plus 220 deg F. 

3. Color:  White. 

2.6 LAGGING ADHESIVES 

A. Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with insulation 

materials, jackets, and substrates. 

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over pipe insulation. 

2. Service Temperature Range:  20 to plus 180 deg F. 

3. Color: White. 

2.7 SEALANTS 

A. Materials are as recommended by the insulation manufacturer and are compatible with 

insulation materials, jackets, and substrates. 

B. Joint Sealants: 

1. Permanently flexible, elastomeric sealant. 
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a. Service Temperature Range:  Minus 150 to plus 250 deg F. 

b. Color: White or gray. 

2.8 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 

factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C1136, Type I. 

2.9 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Cloth: Comply with MIL-C-20079H, Type I, plain weave, and presized a 

minimum of 8 oz./sq. yd.. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect 

insulation application. 

B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to 

insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an 

epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F. 

Consult coating manufacturer for appropriate coating materials and application methods 

for operating temperature range. 

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 

deg F with an epoxy coating. Consult coating manufacturer for appropriate coating 

materials and application methods for operating temperature range. 

C. Coordinate insulation installation with the tradesman installing heat tracing. Comply with 

requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping, including fittings, valves, and specialties. 
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B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses 

required for each item of pipe system, as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, compress, or otherwise damage insulation or jacket. 

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) 

of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during storage, application, and finishing. Replace insulation 

materials that get wet during storage or in the installation process before being properly covered 

and sealed in accordance with the Contract Documents. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 

and seal ends attached to structure with vapor-barrier mastic. 

3. Install insert materials and insulation to tightly join the insert. Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of 

compression in the insulation. 

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward-clinching staples along both edges of 

strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 

longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 

Staple laps with outward-clinching staples along edge at 2 inches o.c. 

4. For below-ambient services, apply vapor-barrier mastic over staples. 

5. Cover joints and seams with tape, in accordance with insulation material manufacturer's 

written instructions, to maintain vapor seal. 

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 
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M. Cut insulation in a manner to avoid compressing insulation. 

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas. 

Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in 

similar fashion to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 

roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush 

with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 

continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 
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1. Pipe: Install insulation continuously through floor penetrations. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 078413 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials, except where more 

specific requirements are specified in various pipe insulation material installation articles below. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and 

Unions: 

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, 

and other specialties with continuous thermal and vapor-retarder integrity unless 

otherwise indicated. 

2. Insulate pipe elbows using prefabricated fitting insulation or mitered or routed fittings 

made from same material and density as that of adjacent pipe insulation. Each piece is 

butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams, voids, 

and irregular surfaces with insulating cement finished to a smooth, hard, and uniform 

contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with prefabricated fitting insulation or sectional pipe insulation of 

same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation 

to fit. Butt each section closely to the next and hold in place with tie wire. Bond pieces 

with adhesive. 

4. Insulate valves using prefabricated fitting insulation or sectional pipe insulation of same 

material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe 

insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, 

whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-

box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating 

cement. 

5. Insulate strainers using prefabricated fitting insulation or sectional pipe insulation of 

same material, density, and thickness as that used for adjacent pipe. Overlap adjoining 

pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 

cement. Insulate strainers, so strainer basket flange or plug can be easily removed and 

replaced without damaging the insulation and jacket. Provide a removable reusable 

insulation cover. For below-ambient services, provide a design that maintains vapor 

barrier. 

6. Insulate flanges, mechanical couplings, and unions using a section of oversized 

preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 

times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil 

or label the outside insulation jacket of each union with the word "union" matching size 

and color of pipe labels. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel the mastic 

to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket, except for flexible elastomeric 

and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 

unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 

facing, using PVC tape. 
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C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 

test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 

insulation at these connections by tapering it to and around the connection with insulating 

cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers as applicable. Installation conforms to the following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe 

insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union at least 2 times the insulation thickness over adjacent pipe 

insulation on each side of flange or union. Secure flange cover in place with stainless 

steel or aluminum bands. Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 

mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached 

insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe 

insulation on each side of valve. Fill space between flange or union cover and pipe 

insulation with insulating cement. Finish cover assembly with insulating cement applied 

in two coats. After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket. 

3.6 INSTALLATION OF CALCIUM SILICATE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure single-layer insulation with stainless steel bands at 12-inch intervals, and tighten 

bands without deforming insulation materials. 

2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches. 

Secure inner layer with wire spaced at 12-inch intervals. Secure outer layer with stainless 

steel bands at 12-inch intervals. 

3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface. When 

cement is dry, apply flood coat of lagging adhesive and press on one layer of glass cloth 

or tape. Overlap edges at least 1 inch. Apply finish coat of lagging adhesive over glass 

cloth or tape. Thin finish coat to achieve smooth, uniform finish. 

B. Insulation Installation on Pipe Flanges: 

1. Install prefabricated pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 

thickness as that of pipe insulation. Where voids are difficult to fill with block insulation, 

fill the voids with a fibrous insulation material suitable for the specific operating 

temperature. 

4. Finish flange insulation same as pipe insulation. 
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C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install prefabricated sections of same material as that of straight segments of pipe 

insulation when available. Secure according to manufacturer's written instructions. 

2. When prefabricated insulation sections of insulation are not available, install mitered 

sections of calcium silicate insulation. Secure insulation materials with wire or bands. 

3. Finish fittings insulation same as pipe insulation. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install pipe insulation, quads, hex sections, or beveled lag segments, adhered together, of 

calcium silicate insulation to valve body. Arrange insulation to permit access to packing 

and to allow valve operation without disturbing insulation. 

2. Install insulation to flanges as specified for flange insulation application. 

3. Finish valve and specialty insulation same as pipe insulation. 

3.7 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with jackets on above-ambient services, secure laps with outward-clinched 

staples at 6 inches o.c. 

4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. 

Instead, secure tabs with additional adhesive, as recommended by insulation material 

manufacturer, and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install prefabricated pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 

same thickness as that of pipe insulation. Where voids are difficult to fill with block 

insulation, fill the voids with a fibrous insulation material suitable for the specific 

operating temperature. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install prefabricated sections of same material as that of straight segments of pipe 

insulation when available. Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered or routed 

sections of cellular-glass insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install prefabricated sections of cellular-glass insulation to valve body. 
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2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.8 INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten 

bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched 

staples at 6 inches o.c. 

4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. 

Instead, secure tabs with additional adhesive, as recommended by insulation material 

manufacturer, and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install prefabricated pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with glass-fiber or mineral-wool blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install prefabricated sections of same material as that of straight segments of pipe 

insulation when available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 

materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install prefabricated sections of same material as that of straight segments of pipe 

insulation when available. 

2. When prefabricated sections are not available, install fabricated sections of pipe 

insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

 

3.9 INSTALLATION OF FIELD-APPLIED JACKETS 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 

factory-applied jackets. 
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1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 

2. Install lap or joint strips with same material as jacket. 

3. Secure jacket to insulation with manufacturer's recommended adhesive. 

4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where PVC jackets are indicated and for horizontal applications, install with 1-inch overlap at 

longitudinal seams and end joints. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 

sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 

inches o.c. and at end joints. 

E. Where PVDC jackets are indicated, install as follows: 

1. Apply three separate wraps of filament tape per insulation section to secure pipe 

insulation to pipe prior to installation of PVDC jacket. 

2. Wrap presized jackets around individual pipe insulation sections, with one end 

overlapping the previously installed sheet. Install presized jacket with an approximate 

overlap at butt joint of 2 inches over the previous section. Adhere lap seal using adhesive 

or SSL, and then apply 1-1/4 circumferences of appropriate PVDC tape around 

overlapped butt joint. 

3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply 

adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer 

to manufacturer's written instructions for application of adhesives along this spiral edge 

to maintain a permanent bond. 

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with 

an outer circumference of 33-1/2 inches or less. The 33-1/2-inch-circumference limit 

allows for 2-inch-overlap seal. Using the length of roll allows for longer sections of 

jacket to be installed at one time. Use adhesive on the lap seal. Visually inspect lap seal 

for "fishmouthing," and use PVDC tape along lap seal to secure joint. 

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and 

wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.10 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections. 

B. Engage a qualified testing agency to perform tests and inspections. 
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C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

D. Perform tests and inspections. 

E. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by Owner, 

by removing field-applied jacket and insulation in layers in reverse order of their installation.  

F. All insulation applications will be considered defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.11 PIPING INSULATION SCHEDULE, GENERAL 

A. Insulation conductivity and thickness per pipe size comply with schedules in this Section or 

with requirements of authorities having jurisdiction, whichever is more stringent. 

B. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 

each piping system and pipe size range. If more than one material is listed for a piping system, 

selection from materials listed is Contractor's option. 

C. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 

1. Underground piping. 

2. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.12 INDOOR PIPING INSULATION SCHEDULE 

A. Heating-Hot-Water Supply and Return, 200 Deg F and Below:  

1. NPS 12 and Smaller: Insulation is one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Glass-Fiber, Preformed Pipe, Type I:  1 inch thick. 

c. Mineral Wool, Preformed Pipe, Type II:  1 inch thick. 

d. Phenolic:  1 inch thick. 

e. Polyisocyanurate:  1 inch thick. 

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 

field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Exposed: 

1. None. 

END OF SECTION 23 07 19 
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SECTION 23 11 13 

FACILITY FUEL-OIL PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes fuel oil piping for the project.  Products include the following: 

 

1. Steel pipe and fittings. 

2. Pipe specialties and valves. 

1.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working-Pressure Rating:  Unless otherwise indicated, minimum pressure 

requirement for fuel oil piping is 150 psig. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Specialty valves. 

2. Materials and Procedures defined in this section as called out for submittal. 

B. Shop Drawings:  Fuel oil piping and equipment.  Include plans and attachments to other work. 

C. Welding certificates. 

D. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel 

Code:  Section IX. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

C. Comply with ASME B31.9, "Building Services Piping," for fuel oil piping materials, 

installation, testing, and inspecting. 

D. Comply with NFPA 30, "Flammable and Combustible Liquids Code," and NFPA 31, 

"Installation of Oil Burning Equipment," for fuel oil piping materials, components, installations, 

testing, and inspecting. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 

product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

manufacturers specified. Contractor may submit for approved equals. 

2.2 PIPING MATERIALS 

A. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B, black.  Wall thickness of wrought-steel 

pipe shall comply with ASME B36.10M.  All steel piping stall be welded, schedule 80. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with 

threaded ends according to ASME B1.20.1. 

2. Steel Threaded Fittings:  ASME B16.11, forged steel with threaded ends according to 

ASME B1.20.1. 

3. Steel Welding Fittings:  ASME B16.9, wrought steel or ASME B16.11, forged steel. 

4. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends according to ASME B1.20.1. 

5. Gasket Material:  Thickness, material, and type suitable for fuel oil. 

B. Transition Fittings:  Type, material, and end connections to match piping being joined. 

C. Pipe Connectors:  UL 567, swivel or compression type for connection to equipment. 

D. Y-Pattern Strainers:  Minimum 125-psig working pressure; cast-iron body (ASTM A 126, 

Class B), threaded connections, perforated stainless-steel basket, and bottom drain connection. 

E. Basket Strainers:  Minimum 125-psig working pressure; high-tensile cast-iron body 

(ASTM A 126, Class B), threaded- or flanged-end connections, bolted cover, perforated 

stainless-steel basket, and bottom drain connection. 

F. Flexible Connectors:  UL listed for fuel oil systems; stainless-steel bellows with woven, 

flexible, bronze, wire-reinforcing protective jacket; 150-psig minimum working pressure and 

250 deg F maximum operating temperature. 

2.3 SPECIALTY VALVES 

A. General duty valves are may be submitted for approval. 

B. Ball Valves:  UL 842; metal-body ball valve with threaded ends according to ASME B1.20.1 

for pipe threads. 

1. Available Manufacturers. Submit for approved equal: 

a. Conbraco Industries, Inc.; Apollo Div. 

b. Jomar International Ltd. 

c. KITZ Corporation. 

d. McCANNA, Inc.; Flowserve Corporation. 

e. NIBCO INC. 

f. Watts Industries, Inc.; Water Products Div. 
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C. Oil Safety Valves:  UL listed for fuel oil service.  Include metal body; broken-line, oil shutoff 

feature; and 40-psig minimum pressure rating. 

1. Available Manufacturers. Submit for approved equal.: 

a. Suntec Industries, Inc. 

b. Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc. 

D. Drain Valves:  Bronze ball valves, complying with MSS SP-110 and having outlet connection 

according to ASME B1.20.7 for garden-hose thread with cap. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for fuel oil piping system to verify actual locations of piping connections 

before equipment installation. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PIPING INSTALLATION 

A. General piping installation requirements shall be submitted for approval. 

B. Identify fuel oil piping and equipment with engraved acrylic tags permanently fastened to 

equipment with 1” high lettering. Adhesive equipment tags are prohibited. 

C. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 

down. 

D. Install sediment traps at points where sediment or condensate may collect.  Locate where 

readily accessible to permit cleaning and emptying.  Do not install where condensate would be 

subject to freezing. 

1. Construct sediment traps using tee fitting with bottom outlet plugged or capped.  Use 

minimum-length nipple of 3 pipe diameters, but not less than 3 inches long, and same 

size as connected pipe.  Install with space between bottom of drip and floor for removal 

of plug or cap. 

3.3 JOINT CONSTRUCTION 

A. Joining Materials:  Welding materials and flexible piping connection materials shall be 

submitted for approval. 

B. Pipe joint construction shall be submitted for approval. 

3.4 VALVE INSTALLATION 

A. General valves installation requirements shall be submitted for approval. 

B. Install valves in accessible locations, protected from damage. 

C. Install ball valves at branch connections to supply mains and at equipment. 

D. Install drain valves at piping low points. 
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E. Identify valves with engraved acrylic tabs secured to valve body with a chain. Valve ID tags 

shall have lettering 3/4" high. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Pipe hangers and supports and equipment supports materials and installation requirements shall 

be submitted for approval. 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 

rod sizes: 

1. NPS 1/2 and Smaller:  Maximum span, 60 inches; minimum rod size, 3/8 inch. 

2. NPS 3/4 to NPS 1-1/4:  Maximum span, 84 inches; minimum rod size, 3/8 inch. 

3. NPS 1-1/2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 

4. NPS 2:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 

C. Support vertical steel pipe at each floor and at spacing not greater than 15 feet. 

D. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing 

and minimum rod sizes: 

1. NPS 1/2 and Smaller:  Maximum span, 48 inches; minimum rod size, 3/8 inch. 

2. NPS 3/4:  Maximum span, 60 inches; minimum rod size, 3/8 inch. 

3. NPS 1 and NPS 1-1/4:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 

4. NPS 1-1/2 and NPS 2:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

E. Support vertical copper tube at each floor and at spacing not greater than 10 feet. 

3.6 CONNECTIONS 

A. Install piping adjacent to equipment to allow service and maintenance. 

B. Connect piping to equipment with oil ball valve and union.  Install union between valve and 

equipment. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Inspect and test fuel oil piping according to NFPA 31, "Tests of Piping" Paragraph; and 

according to requirements of authorities having jurisdiction. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

B. Repair leaks and defects with new materials and retest system until satisfactory results are 

obtained. 

END OF SECTION 23 11 13 
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SECTION 23 21 13 

HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel pipe and fittings. 

2. Piping joining materials. 

3. Transition fittings. 

4. Dielectric fittings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Piping layout, or BIM model, drawn to scale, indicating the items 

described in this Section, and coordinated with all building trades. 

B. Qualification Data: For Installer. 

C. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints: Installers are to be certified by pressure-seal joint 

manufacturer as having been trained and qualified to join piping with pressure-seal pipe 

couplings and fittings. 

B. Steel Support Welding: Qualify procedures and personnel in accordance with 

AWS D1.1/D1.1M. 

C. Pipe Welding: Qualify procedures and operators in accordance with ASME Boiler and Pressure 

Vessel Code: Section IX. 

1. Comply with ASME B31.9 for materials, products, and installation. 

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation are to be capable of withstanding the following 

minimum working pressures and temperatures unless otherwise indicated: 
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1. Hot-Water Heating Piping:  100 psig at 180 deg F. 

2. Air-Vent Piping:  180 deg F 200 deg F. 

3. Pressure-Relief-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping 

system to which it is attached. 

2.2 STEEL PIPE AND FITTINGS 

A. Steel Pipe: ASTM A53/A53M black steel with plain ends; welded and seamless, Grade B, and 

schedule number as indicated in Part 3,"Piping Applications" Article. 

B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in Part 3, "Piping 

Applications" Article. 

C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in Part 3, 

"Piping Applications" Article. 

D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3, 

"Piping Applications" Article. 

E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised 

ground face, and bolt holes spot faced as indicated in "Piping Applications" Article. 

F. Wrought-Steel Fittings: ASTM A234/A234M; wall thickness to match adjoining pipe. 

G. Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and 

gaskets of the following material group, end connections, and facings: 

1. Material Group: 1.1. 

2. End Connections: Butt welding. 

3. Facings: Raised face. 

H. Grooved Mechanical-Joint Fittings and Couplings: 

1. Source Limitations: Obtain grooved mechanical-joint fittings and couplings from single 

manufacturer. 

2. Joint Fittings: ASTM A536, Grade 65-45-12 ductile iron; ASTM A47/A47M, 

Grade 32510 malleable iron; ASTM A53/A53M, Type F, E, or S, Grade B fabricated 

steel; or ASTM A106/A106M, Grade B steel fittings with grooves or shoulders 

constructed to accept grooved-end couplings; with nuts, bolts, locking pin, locking 

toggle, or lugs to secure grooved pipe and fittings. 

3. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central 

cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to 

secure grooved pipe and fittings. 

I. Plain-End Mechanical-Joint Couplings: 

1. Source Limitations: Obtain plain-end mechanical-joint couplings from single 

manufacturer. 

2. Housing: ASTM A536, Grade 65-45-12 segmented ductile iron or Type 304 stainless 

steel. 

3. Gasket:  EPDM or NBR. 

4. Sealing Mechanism: Double-lip sealing system or carbon steel case-hardened jaws. 

5. Bolts, hex nuts, washers, or lock bars based on manufacturer's design. 



LCCC BOILER REPLACEMENT PROJECT 100% DESIGN 

 

HYDRONIC PIPING 23 21 13 - 3 

6. Minimum Pressure Rating: Equal to that of the joined pipes. 

J. Steel Pipe Nipples: ASTM A733, made of same materials and wall thicknesses as pipe in which 

they are installed. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Hot-Water Heating Piping, Aboveground, NPS 2-1/2 (DN 65) and Larger, to Be Any of the 

Following:  

1. Schedule 40, Grade B, steel pipe; Class 150, malleable-iron fittings; welded joints, cast-

iron flanges, flange-fittings, and flanged joints. 

2. Schedule 40, Grade B, steel pipe; grooved mechanical joint coupling and fittings; and 

grooved mechanical joints. 

3. Schedule 40, Grade B, steel pipe, plain-end mechanical joint couplings and fittings; and 

plain-end mechanical joints. 

B. Pressure-Relief-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and 

joining methods as for piping specified for the service in which safety valve is installed, with 

metal-to-plastic transition fittings for plastic piping systems, according to piping manufacturer's 

written instructions. 

3.2 INSTALLATION OF PIPING 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, 

expansion, and other design considerations. Install piping as indicated unless deviations to 

layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 

otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Select system components with pressure rating equal to or greater than system operating 

pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 

of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 

with cap, at low points in piping system mains and elsewhere as required for system drainage. 
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M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Install branch connections to mains usingtee fittings in main pipe, with the branch connected to 

the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe. 

P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 

equipment, and elsewhere as indicated. 

Q. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere 

as indicated. 

R. Install shutoff valve immediately upstream of each dielectric fitting. 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

C. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube 

end. Construct joints in accordance with ASTM B828 or CDA's "Copper Tube Handbook," 

using lead-free solder alloy complying with ASTM B32. 

D. Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," "Pipe and 

Tube" chapter, using copper-phosphorus brazing filler metal complying with 

AWS A5.8/A5.8M. 

E. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 

full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. Do not use pipe sections that have cracked or open welds. 

F. Welded Joints: Construct joints in accordance with AWS D10.12M/D10.12, using qualified 

processes and welding operators in accordance with "Quality Assurance" Article. 

G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 

application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll 

grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe 

wall thickness. Use grooved-end fittings and rigid, grooved-end-pipe couplings. 

I. Plain-End Mechanical-Coupled Joints: Prepare, assemble, and test joints in accordance with 

manufacturer's written installation instructions. 

J. Mechanically Formed Tee Fittings: Use manufacturer-recommended tools, procedure, and 

brazed joints. 

K. Pressure-Seal Joints: Use manufacturer-recommended tools and procedure. Leave insertion 

marks on pipe after assembly. 
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3.4 INSTALLATION OF DIELECTRIC FITTINGS 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flange kits. 

D. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Install hangers for steel piping, with maximum horizontal spacing and minimum rod diameters, 

to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction 

requirements, whichever are most stringent. 

B. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod 

diameters, to comply with manufacturer's written instructions, locally enforced codes, and 

authorities having jurisdiction requirements, whichever are most stringent. 

C. Install hangers for fiberglass piping, with maximum horizontal spacing and minimum rod 

diameters, to comply with manufacturer's written instructions, locally enforced codes, and 

authorities having jurisdiction requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting and coupling. 

E. Support vertical runs of steel piping to comply with MSS SP-58, locally enforced codes, and 

authorities having jurisdiction requirements, whichever are most stringent. 

3.6 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections are to be the same as or larger than equipment 

connections. 

B. Install control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve. If parallel control valves are 

installed, only one bypass is required. 

D. Install ports for pressure gauges and thermometers at boiler inlet and outlets. 

3.7 SYSTEM STARTUP 

A. Perform the following before operating the system: 

1. Open manual valves fully. 

2. Inspect pumps for proper rotation. 

3. Set makeup pressure-reducing valves for required system pressure. 

4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type). 

5. Set temperature controls so all coils are calling for full flow. 

6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, 

cooling towers, to specified values. 

7. Verify lubrication of motors and bearings. 
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3.8 FIELD QUALITY CONTROL 

A. Prepare hydronic piping in accordance with ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during test. 

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure. If temporary restraints are impractical, isolate expansion joints from testing. 

3. Flush hydronic piping systems with clean water; then remove and clean or replace 

strainer screens. 

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure is to be 

capable of sealing against test pressure without damage to valve. Install blinds in flanged 

joints to isolate equipment. 

5. Install pressure-relief valve, set at a pressure no more than one-third higher than test 

pressure, to protect against damage by expanding liquid or other source of overpressure 

during test. 

B. Perform the following tests on hydronic piping: 

1. Use ambient-temperature water as a testing medium unless there is risk of damage due to 

freezing. Another liquid that is safe for workers and compatible with piping may be used. 

2. While filling system, use vents installed at high points of system to release air. Use drains 

installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 

system's working pressure. Test pressure is not to exceed maximum pressure for any 

vessel, pump, valve, or other component in system under test. Verify that stress due to 

pressure at bottom of vertical runs does not exceed 90 percent of specified minimum 

yield strength or 1.7 times the "SE" value in Appendix A in ASME B31.9. 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 

joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing 

components, and repeat hydrostatic test until there are no leaks. 

6. Prepare written report of testing. 

END OF SECTION 23 21 13 
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SECTION 23 52 23 

CAST-IRON BOILERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Cast-iron boilers, trim, and accessories for generating hot water and steam. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for boilers. 

2. Include rated capacities, operating characteristics, and furnished specialties and 

accessories. 

B. Shop Drawings: For boilers, boiler trim, and accessories. 

1. Include plans, elevations, sections, and attachment details. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

3. Include diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for boiler, accessories, and components, from 

manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

B. Source quality-control reports. 

C. Field quality-control reports. 

D. Sample Warranty: For special warranty. 

E. Product Test Reports: 

1. CSA B51 pressure vessel Canadian Registration Number (CRN). 

2. Startup service reports. 
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1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For boilers, components, and accessories to include in 

emergency, operation, and maintenance manuals. 

1.5 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace controls and heat exchangers 

of boilers that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Controls:  Two years from date of Substantial Completion. 

2. Warranty Period for Heat Exchangers:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and 

Pressure Vessel Code. 

C. ASHRAE/IES 90.1 Compliance: Boilers are to have minimum efficiency in accordance with 

"Gas and Oil Fired Boilers - Minimum Efficiency Requirements." 

D. DOE Compliance: Minimum efficiency is to comply with 10 CFR 430, Subpart B, Appendix N. 

E. I=B=R Compliance: Boilers are to be tested and rated in accordance with AHRI's "Rating 

Procedure for Heating Boilers" and "Testing Standard for Commercial Boilers," with I=B=R 

emblem on a nameplate affixed to boiler. 

F. UL Compliance: Test boilers for compliance with one of the following:  UL 726, UL 726, and 

UL 795, UL 795. Boilers are to be listed and labeled by a testing agency acceptable to 

authorities having jurisdiction. 

G. CSA Compliance: Test boilers for compliance with CSA B51. 

H. Mounting Frame: Steel rails used to mount assembled boiler package on concrete base. 

1. Seismic Fabrication Requirements: Fabricate mounting base and attachment to boiler, 

accessories, and components with reinforcement strong enough to withstand seismic 

forces defined in Section 230548 "Vibration and Seismic Controls for HVAC" when 

mounting base is anchored to building structure. 

2.2 CAST-IRON BOILERS 

A. Weil McClain or approved equal to Basis of Design boiler in project drawings.  

B. Description: Factory fabricated and field assembled. 

1. Cast-iron sections are to be sealed pressure tight and held together with tie rods, 

including insulated jacket and flue-gas vent connection. 

2. Ship cast-iron sections disassembled with all materials and equipment, including seals, tie 

rods, and insulated jacket and flue-gas vent connection for field assembly. 
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2.3 OIL BURNER 

A. Webster or approved equal to Basis of Design in project drawings.  

2.4 TRIM FOR HOT-WATER BOILERS 

A. Include devices sized to comply with ASME B31.9. 

B. Aquastat Controllers: Operating, firing rate, and high limit. 

C. Safety Relief Valve: ASME rated. 

D. Pressure and Temperature Gage: Minimum 3-1/2-inch- diameter, combination water-pressure 

and -temperature gage. Gages are to have operating-pressure and -temperature ranges, so 

normal operating range is about 50 percent of full range. 

E. Boiler Air Vent:  Automatic. 

F. Drain Valve: Minimum NPS 3/4 hose-end gate valve. 

2.5 TRIM FOR STEAM BOILERS 

A. Include devices sized to comply with ASME B31.9. 

B. Pressure Controllers: Operating, firing rate, and high limit. 

C. Safety Relief Valve: 

1. Size and Capacity: As required for equipment in accordance with 2010 ASME Boiler and 

Pressure Vessel Code. 

2. Description: Fully enclosed steel spring with adjustable pressure range and positive 

shutoff; factory set and sealed. 

a. Drip-Pan Elbow: Cast iron and having threaded inlet and outlet with threads 

complying with ASME B1.20.1. 

D. Pressure Gage: Minimum 3-1/2-inch diameter. Gage is to have normal operating pressure about 

50 percent of full range. 

E. Water Column: Minimum 12-inch glass gage with shutoff cocks. 

F. Drain Valves: Minimum NPS 3/4 or nozzle size with hose-end connection. 

G. Blowdown Valves: Factory-installed bottom and surface, slow-acting blowdown valves same 

size as boiler nozzle. 

H. Stop Valves: Boiler inlets and outlets, except safety relief valves or preheater inlet and outlet, 

are to be equipped with stop valve in an accessible location as near as practical to boiler nozzle 

and same size as or larger than nozzle. Valves larger than NPS 2 have rising stem. 

I. Stop-Check Valves: Factory-installed, stop-check valve and stop valve at boiler outlet with free-

blow drain valve factory installed between the two valves and visible when operating stop-

check valve. 

J. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in 

electrical Sections. 
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2.6 SOURCE QUALITY CONTROL 

A. Test and inspect factory-assembled boilers, before shipping, in accordance with 2010 ASME 

Boiler and Pressure Vessel Code. 

B. Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide, 

oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion 

efficiency; perform hydrostatic test. 

C. Allow Owner access to source quality-control testing of boilers. Notify Owner 14 days in 

advance of testing. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping 

and electrical connections to verify actual locations, sizes, and other conditions affecting 

performance of the Work. 

1. Final boiler locations indicated on Drawings are approximate. Determine exact locations 

before roughing-in for piping and electrical connections. 

B. Examine mechanical spaces for suitable conditions where boilers will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF CAST-IRON BOILERS 

A. Equipment Mounting: 

1. Install boilers on cast-in-place concrete equipment base(s).  

2. Comply with requirements for vibration isolation and seismic-restraint devices. 

B. Install oil-fired boilers in accordance with NFPA 31. 

C. Assemble boiler sections in sequence and seal between each section. 

D. Assemble and install boiler trim. 

E. Install electrical devices furnished with boiler but not specified to be factory mounted. 

F. Install control wiring to field-mounted electrical devices. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in Section 232113 "Hydronic Piping" Drawings 

indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to boiler to allow service and maintenance. 

C. Connect gas piping to boiler gas-train inlet with union. Piping is to be at least full size of gas-

train connection. Provide a reducer if required. 

D. Connect oil piping full size to burner inlet with shutoff valve and union. 
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E. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or 

flange at each connection. 

F. Connect steam and condensate piping to supply-, return-, and blowdown-boiler tappings with 

shutoff valve and union or flange at each connection. 

G. Install piping from safety relief valves to nearest floor drain. 

H. Install piping from safety valves to drip-pan elbow and to nearest floor drain. 

I. Install piping from equipment drain connection to nearest floor drain. Piping is to be at least full 

size of connection. Provide an isolation valve if required. 

J. Connect breeching full size to boiler outlet. Comply with requirements in Section 235116 

"Fabricated Breechings and Accessories" for venting materials. 

K. Install flue-gas recirculation duct from vent to burner. Comply with requirements in 

Section 235123 "Gas Vents" for recirculation duct materials. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Perform installation and startup checks in accordance with manufacturer's written 

instructions. 

2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist. 

3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust 

air-fuel ratio and combustion. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

a. Burner Test: Adjust burner to eliminate excess oxygen, carbon dioxide, oxides of 

nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion 

efficiency. 

b. Check and adjust initial operating set points and high- and low-limit safety set 

points of fuel supply, water level, and water temperature. 

c. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Performance Tests: 

1. Engage a factory-authorized service representative to inspect component assemblies and 

equipment installations, including connections, and to conduct performance testing. 

2. Boilers are to comply with performance requirements indicated, as determined by field 

performance tests. Adjust, modify, or replace equipment to comply. 

3. Perform field performance tests to determine capacity and efficiency of boilers. 

a. For dual-fuel boilers, perform tests for each fuel. 

b. Test for full capacity. 



LCCC BOILER REPLACEMENT PROJECT 100% DESIGN 

 

CAST-IRON BOILERS 23 52 23 - 6 

c. Test for boiler efficiency at low fire 20, 40, 60, 80, 100, 80, 60, 40, and 20 percent 

of full capacity. Determine efficiency at each test point. 

4. Repeat tests until results comply with requirements indicated. 

5. Provide analysis equipment required to determine performance. 

6. Provide temporary equipment and system modifications necessary to dissipate the heat 

produced during tests if building systems are inadequate. 

7. Notify Architect in advance of test dates. 

8. Document test results in a report and submit to Architect. 

F. Boiler will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to 

two visits to Project during other-than-normal occupancy hours for this purpose. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain boilers.  

END OF SECTION 23 52 23 
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SECTION 26 00 10 

SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL  

PART 1 - GENERAL 

1.1 SUMMARY 

A. The work under this division includes furnishing all materials, equipment, labor, 

supervision, tools, and testing necessary to implement a complete and operable electrical 

installation for this project as shown on the Electrical Drawings and specified herein. 

B. Related Work Described Elsewhere: Where other divisions require electrical materials or 

installations comply with all applicable requirements herein. Provide all electrical materials 

and installation work required to connect, test, and operate equipment required by other 

divisions. Electrical installations required by other divisions but not shown on the electrical 

drawings shall be provided. 

C. Warranty: The Contractor shall guarantee all work installed under this specification and 

make good, repair, or replace at his own expense, any defective work, materials, or parts 

within one year after final acceptance, if, in the opinion of the Owner or Engineer, said 

defect is due to imperfection in material, design or workmanship.  

1.2 SUBMITTALS 

A. Approval of equipment, fixtures, methods, etc. proposed as alternates to those called for in 

the plans may be obtained by the following process. Consideration of alternate equipment 

shall be solely at the discretion of the Engineer. No alternates to the plans and 

specifications will be accepted except those given prior approval as follows: 

1. Any and all proposed alternate equipment, fixtures, methods, etc. must be submitted 

for approval not less than ten (10) days prior to bid due date. Submittals shall be 

equivalent to those required for review as noted in Part B below. 

2. After review of the submittals the Engineer will determine the acceptability of 

alternate proposals. All acceptable alternates will be made known to prospective 

contractors through the means of communication deemed best by the Engineer. 

B. Submit all materials and equipment for review. Each sheet of descriptive literature 

submitted shall be clearly marked to identify the material or equipment as follows: 

1. Submit schematics and connection diagrams for all electrical equipment. A 

manufacturer’s standard connection diagram or schematic showing more than one 

scheme of connection will not be accepted unless it is clearly marked to show the 

intended connections. Sequence of operations shall be worded to indicate the 

progression of operation of all pushbuttons, limit switches, relays, solenoids, and all 

other control devices. 

2. Equipment and materials descriptive literature not readily cross-referenced with the 

drawings or specification shall be identified by a suitable notation. 

3. Sheets or drawings showing more than the particular item under consideration shall 

have crossed out all but the pertinent description of the item for which review is 
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requested. 

4. Equipment and materials descriptive literature and drawings shall show the 

specification paragraph for which the equipment applies. 

5. The Contractor shall submit for the Engineer’s review for compliance with the 

construction documents prior to any purchase of items: materials, equipment, devices 

(including outlets and switches), conduit and wire, and fixtures proposed to be 

incorporated within the work. Items judged by the Engineer to be in non-

conformance may be rejected.  

C. Review: The review of a manufacturer's name or product does not relieve the Contractor of 

the responsibility for providing materials and equipment that comply in all details with the 

requirements of the contract documents. The Contractor shall be solely responsible for 

submitting materials at such a time to allow a minimum of two weeks for the Engineer's 

review. 

D. Submit as-built drawings and complete O&M manuals within 30 days of project 

completion. 

1. Prepare operations and maintenance manuals for all electrical equipment installed on 

this project.  

2. Provide table of contents at front of manual indicating general content of each 

section. Provide index for each section of the manual with complete equipment 

catalog item or identification. 

3. The information and diagrams included must be on the specific equipment installed 

for this project. General "product line" information is not acceptable. The equipment 

model and catalog numbers with appropriate prefixes and suffixes must be clearly 

indicated on the data sheets. Manuals shall contain shop drawings, schematic and 

wiring diagrams (showing all external connections), parts lists, and operating and 

maintenance information. Any modifications to equipment in the field shall be 

updated on the drawings, diagrams, etc., to reflect the "as-built" conditions. 

4. A record shall be made during the progress of the project indicating the work as 

actually installed. Corrections and changes shall be kept up to date at all times on a 

separate set of record drawings kept at the job site for review. Mark-ups may be 

schematic as related to interior raceway systems. 

1.3 REGULATIONS 

A. These specifications are minimum requirements and shall govern except where made more 

stringent by other Sections of this specification or local, state, and federal laws or 

regulations. Where conflict between drawings, specifications, codes or standards occurs, 

the more stringent requirement shall govern. No extra compensation for such compliance 

will be allowed. 

B. Submission of proposal is considered evidence that the Contractor is proficient and 

experienced, and knowledgeable of all standards, codes, ordinances, permits and 

regulations affecting their work. 

1.4 REFERENCE STANDARDS 
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A. NECA 1, Standard Practice of Good Workmanship in Electrical Construction 

B. NECA 200, Recommended Practice for Installing and Maintaining Temporary Electric 

Power at Construction Sites 

C. NECA 90, Recommended Practice for Commissioning Building Electrical Systems 

1.5 PERMITS, INSPECTIONS, AND UTILITY CONNECTIONS 

A. The Contractor shall obtain all necessary permits and shall pay all fees in connection with 

all permits, inspections, and approval by the proper authorities in the local jurisdiction of 

such work.  

B. Approving Authority: It is the Contractor's responsibility to ascertain and contact the 

appropriate "Approving Authorities" for this project. Approving Authorities will include, 

but not be limited to, the electrical inspector and the Fire Marshal having jurisdiction. 

C. Certificate of Inspection: Obtain a Certificate of Electrical Inspection from the local 

inspecting authority indicating final acceptance. Submit to the Owner upon completion of 

the project as part of project closeout. 

D. Safety Measures to be Taken: The Engineer has not been retained or compensated to 

provide design and construction review services relating to the Contractor's safety 

precautions or to means, methods, techniques, sequences or procedures required for the 

Contractor to perform his work. The Contractor will be solely and completely responsible 

for the conditions of the job site, including the safety of all persons and property during 

performance of the work. This requirement will apply continuously and not be limited to 

normal working hours. The duty of the Engineer to conduct construction observations of 

the Contractor's performance is not intended to include a review of the adequacy of the 

Contractor's safety measures, in, on, or near the construction site. 

1.6 DRAWINGS AND SPECIFICATIONS 

A. Intent: The Electrical Drawings and specifications are intended to include all labor and 

materials necessary to provide a complete and operating facility. Any materials shown and 

called for on the drawings but not mentioned in the specifications, or vice versa, which are 

necessary for the proper completion of the installation or operation of the equipment, shall 

be furnished the same as if specifically called for in both. By submitting a bid, the 

Contractor is acknowledging that they have made a thorough examination of the contract 

documents, existing site conditions, and has determined that these documents and 

conditions do sufficiently describe the scope of construction work required under this 

contract. Any questions regarding the interpretation of the contract documents shall be 

made in writing in a timely manner prior to the bid date to allow reasonable time for 

resolution of the questions. 

B. Diagrammatic Drawings: The Electrical Drawings are diagrammatic and do not show exact 

or complete raceway and wiring configurations, routing, or the necessary number and types 

of raceway fittings or pull boxes. Provide all labor and materials required to execute the 

work  

C. The Contractor may choose to obtain CAD file versions of the drawings to assist in 

documentation (i.e. occupancy sensor layouts, etc.).  
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1.7 CLEARANCES 

A. Equipment: Maintain working clearances around electrical equipment as required for 

proper maintenance and operations, as required by N.E.C. 

1.8 TEMPORARY POWER 

A. Power for welding machines, terrazzo grinders, and other high-current drawings machines 

will not be supplied. Each contractor will be required to supply his own portable power 

source for these machines. 

B. Temporary building services required for occupied areas not under construction shall 

comply with N.E.C. Service Capacity shall be adequate to ensure continuity of building 

operations. 

C. The contractor shall include the following facilities in the temporary power and lighting 

service for the entire project: 

1. Utilize the existing electrical distribution system for temporary power connections to 

bypass equipment slated for replacement.  

2. Provide temporary distribution equipment as required and provide temporary 

generator on-site as required for electric service during the electric service 

transitional time. 

3. Provide an average maintained level of not less than 1fc in the path of egress. 

Provide not less than 100 watt incandescent or 26 watt compact fluorescent lamps in 

corridors and similar traffic ways, spaced not more than 25 feet apart, and provide 

two (2) lamps at each stairway or ladder landing. 

4. For general use of power hand tools and task lighting, provide temporary 4-gang 

outlets so that each area of work can be reached with a 100’-0” extension cord. 

Provide separate, 120v, 20-amp circuit for each 4-gang. All temporary receptacles 

shall be GFCI protected as required by the N.E.C. 

D. The owner will pay for all electrical current used for temporary light and power. 

E. Complete installation shall be in compliance with all applicable codes. Electrical 

Contractor’s bid will allow removal and salvage for any temporary power & lighting when 

it is no longer required. 

1.9 ABBREVIATIONS AND DEFINITIONS 

A. Provide: To furnish and install. 

B. Wiring: Raceway, conductors and connections. 

C. Exposed: Visible from occupied areas. 

D. Install: To set in position and make fully operational. 

E. Furnish: Purchase and deliver to the job site. 

F. Required: As required by code, authority having jurisdiction or contract documents for the 
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system and/or installation to be fully operational. 

G. The Contractor will not be paid for work requiring reinstallation due to lack of coordination 

prior to installation such as removing and replacing, relocating, cutting, patching or 

finishing. Special attention is called to the following items and all conflicts shall be 

coordinated prior to installation: 

1. All electrical outlets, raceways and other electrical outlets and equipment are 

installed to avoid conflict with grilles, pipes, sprinkler heads, ducts and other 

mechanical equipment. 

2. Electrical outlets and equipment are to be installed in proper relation to cabinets, 

counters, doors, and other Architectural appurtenances. 

3. Electrical characteristics (HP, KVA, voltage, phase, fusing, overload protection) of 

actual equipment furnished under other divisions being different from that shown on 

the electrical drawings. 

H. Provide access panels and doors for electrical items that are behind finished surfaces or 

otherwise concealed. Access doors and panels are specified in Division 08 Section 

"ACCESS DOORS." 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. Material and equipment shall be furnished new. 

B. All electrical equipment shall be Listed to applicable standards by a Nationally Recognized 

Testing Laboratory (NTRL) as recognized by OSHA, such as UL, CSA, ETL, FM, TUV, 

etc. The material and equipment shall be correspondingly Labeled with a mark authorized 

by the NTRL. 

C. Material and equipment shall meet all applicable federal specifications. 

D. Products shall be from established manufacturers regularly engaged in making the type of 

materials to be provided and complete with all parts, accessories, trimmings, connections, 

etc. reasonably incidental thereto as specified in detail or as described in the manufacturer’s 

catalog. All equipment shall be properly cleaned, adjusted, and put in complete working 

order ready for service. 

E. All packaged equipment shall be completely factory-wired prior to delivery to the job site. 

Connection to and bonding of this equipment is required under this Division of the 

specifications. 

1. The Contractor shall check all prewired controls before energizing to verify that all 

internal wiring is properly coordinated to the voltage to be applied. 

2. The general equipment requirement shall apply to all equipment furnished under this 

Division 

F. Make all necessary provisions for storing materials and equipment at the site so as to insure 

the quality and fitness of the items to be incorporated in the work. Equipment shall be 
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stored to prevent damage and corrosion. 

PART 3 - EXECUTION 

3.1 INTERRUPTION OF EXISTING ELECTRICAL SERVICE 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities 

occupied by Owner unless permitted under the following conditions and then only after 

arranging to provide temporary electrical service according to requirements indicated: 

1. Notify owner no fewer than two days in advance of the proposed interruption of 

electrical service. 

2. Do not proceed with interruption of electrical service without Owner’s written 

permission. 

3.2 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. The Contractor shall implement cooperation with other trades by his reference to the 

mechanical drawings and other Sections of the specifications for work by other trades and 

to be carried on simultaneously or sequentially with the electrical work. This requirement is 

to facilitate construction to proceed with no harm to the Owner due to the absence of 

cooperation. All other drawings and sections of the specification shall become part of the 

electrical specifications as they relate to electrical work. 

B. The Contractor shall verify equipment dimensions to ensure dimensional compatibility. 

C. The Contractor shall provide at all times services of one or more experienced 

superintendents in charge of all required personnel. 

D. No work shall be covered or enclosed until work is tested in accordance with applicable 

Codes and regulations and successful tests are witnessed and approved by authorized 

inspection authority. 

E. The contractor shall do all cutting and patching necessary for the installation of electrical 

work. 

1. Cutting or patching shall not impair the strength of function of work being cut (i.e. 

structural members shall not be weakened and holes through exterior walls and 

ground floor shall be waterproofed). Use rotary type drilling tools and concrete 

cutting saws to cut concrete and masonry walls. Do not use torches for cutting steel. 

No structural members shall be cut without prior approval of the Architect / 

Engineer. 

F. Where sleeves are installed, they shall pass entirely through the floor, wall, ceiling or 

partition. Sleeves in walls or partitions shall be finished flush on both sides, and sleeves in 

floors shall be 2” above finished floor level. Appropriately sized Schedule 40 steel pipe or 

¼” thick rolled steel plate shall be used for sleeves through floors. 

G. All conduit penetration through floors, footings, and/or foundations shall be sealed to 

prevent transfer of water, heat and smoke to other floors. Use grout mixture if through 

concrete or seal with Duxseal if passed through a sleeve. 
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H. Cable tray penetrations through rated walls shall be closed with Listed firestopping systems 

using removable intumescent stuffing bags. All associated backing materiel as and caulk 

shall be provided for a complete rated assembly. 

I. The contractor shall be responsible for repairs and finish of all holes placed for conduit if 

such holes are placed after general construction is completed. 

J. Direct connections between rough-inbox, or conduit stub, and special equipment shall be 

made with flexible conduit.  

K. All excavation, backfilling, and concrete work shall conform to the respective Sections of 

these specifications. 

L. Mounting heights unless otherwise noted shall be from the finished floor to the bottom of 

the device box. 

Switches 3’-6” 

Receptacles 1’-4” 

Wall Mounted Exit Lights 8’-0” 

Panelboards, Motor starters, disconnects 4’-0” to center 

M. Circuits for different types of signals shall be run in separate conduits (i.e. 120V, 4-20 mA, 

thermocouple, and pulse circuits shall be grouped in their own system conduits). 

N. The contractor shall be responsible for providing all conduit and wiring for the 

interconnections of mechanical equipment. The contractor should refer to the mechanical 

specifications to determine work of this kind. 

3.3 TESTS 

A. During the course of construction, conduct the following tests on the electrical installation: 

1. Check motors for proper rotation. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 

installations to restore the original fire-resistance rating of the assembly.  

3.5 PAINTING 

A. Touch up electrical equipment with factory-finished surfaces as required using factory-

furnished paint. Coordinate field painting requirements with the Owner prior to final trim 

and cover installation. Do not paint screw heads, hinges, nameplates, hardware, etc. All 

surface-mounted raceways in finished areas will be painted as directed under the "Painting" 

division of the specifications.  

3.6 CLEANING 

A. Daily remove from the site all debris and rubbish accumulations as a result of the electrical 

installation. Upon completion of the project, dispose of all debris and rubbish and leave 
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manholes, and electrical equipment rooms broom clean. Clean the interiors of all cabinets, 

pull boxes and equipment enclosures. 

B. Vacuum and wipe down all electrical equipment 

3.7 CONSTRUCTION OBSERVATION AND FINAL ACCEPTANCE 

A. Site Review: On-site meetings or reviews of construction by the Engineer shall not be 

construed as acceptance by these parties as related to quantities, rough-in locations, and 

compliance with code enforcing authorities. 

B. Testing: The Contractor shall test all wiring and all electrical equipment to verify absence 

of grounds and short circuits and verify proper operation, rotation, and phase relationship. 

Contractor will be responsible for scheduling of tests and demonstrations at times mutually 

acceptable to the Owner. All equipment shall be demonstrated to operate in accordance 

with the requirements of this specification and the manufacturer's recommendations. 

Operate every device manually and automatically in accordance with its purpose. Tests 

shall be performed in the presence of the Owner or his designated representative. All 

instruments and personnel required to conduct the test shall be provided by the Contractor. 

Any test not witnessed by the Owner shall be waived by written document. All such 

documents must become the property of the Owner upon completion of construction. 

3.8 INSTRUCTION FOR OWNER’S PERSONNEL 

A. Scope: Following initial operation of all electrical equipment and prior to acceptance of the 

electrical work, conduct demonstrations of equipment operation and instruction periods for 

the Owner's representatives. 

B. Instruction Periods: Shall include preliminary discussion and presentation of information 

from maintenance manuals with appropriate references to drawings, followed by tours of 

equipment spaces explaining maintenance requirements, access methods, servicing and 

maintenance procedures, settings, and available system and equipment adjustments. 

C. Contractor's representatives, in general, who conduct these instructions and demonstrations 

shall be qualified foremen or superintendents acquainted with this project and from the 

trade involved. For major equipment, the representative shall be the manufacturer's 

representatives with operating experience and substantial design experience on this project. 

Their qualifications shall be submitted to the Architect and Engineer before conducting the 

instruction period. 

D. Scheduling of Instruction Periods: Provide notice of Contractor's readiness to conduct such 

instruction and demonstration periods to the Owner at least two weeks prior to each 

instruction period and reach an agreement on the date of each instruction period.  

E. Prepare a written statement of acceptance for the Owner's signature. The statement shall be 

substantially as follows: 

"I (the Contractor) have thoroughly tested each of the following systems and have proved 

their normal operation to the Owner's representative and have instructed them in the 

operation and maintenance thereof." 

Owner’s System Demonstrator  Representative Date 



LCCC BOILER REPLACEMENT PROJECT  100% DESIGN 

 

SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL 26 00 10 - 9 

 
  

 

Electrical Distribution       

Lighting Controls       

  

Owner's Representative Date 

  

Electrical Contractor Date 

F. Send copies of this acceptance to the Architect and the Engineer and place one copy in each 

maintenance manual. 

3.9 FINAL ACCEPTANCE 

A. The Contractor shall submit to the Architect a Project Closeout Form (form at end of this 

section) properly filled out prior to the time final acceptance of the electrical work is 

requested. At this time also submit copies of final inspection certificates and receipts for 

loose materials (spare wiring devices, fuses, etc.) turned over to the Owner. 
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JOB CLOSEOUT FORM 

 

 

1. Electrical Inspector's Final Acceptance: 

 Copy of certificate attached. 

 Transmitted previously to   

 Date 

2. As-Built Drawings: 

 Attached 

 Transmitted previously to   

 Date 

3. O & M Manuals   

 Attached 

 Transmitted previously to  

  

 Date 

4. Spare Parts: 

 Delivered to   

 Date 

5. Testing and Owner Training: 

 Copy of written certification attached. 

 Transmitted previously to   

 Date 

 

The work is complete in accordance with the contract documents and authorized changes except for the 

following (attach a separate sheet): 

 

 __________________________________________________________  

General Contractor Date 

 

 

END OF SECTION 26 00 10 
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SECTION 26 05 19 

 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1  SUMMARY 

A. Section Includes: 

1. Copper building wire. 

2. Connectors and splices. 

1.2  ACTION SUBMITTALS 

A. Product Data: 

1. Copper building wire. 

2. Connectors and splices. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.3  INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1  COPPER BUILDING WIRE 

A. Description: Flexible, insulated, and uninsulated, drawn copper current-carrying conductor 

with an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and use. 

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with 

ASTM B8 for stranded conductors. 

D. Conductor Insulation: 

1. Type THHN and Type THWN-2. Comply with UL 83. 

2. Type XHHW-2. Comply with UL 44. 
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2.2 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors in an 

overall metallic sheath. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and use. 

2. Comply with UL 1569. 

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

C. Circuits: 

1. Single Circuit. 

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with 

ASTM B8 for stranded conductors. 

E. Ground Conductor: Bare or Insulated. 

F. Conductor Insulation: 

1. Type TFN/THHN/THWN-2. Comply with UL 83. 

2. Type XHHW-2. Comply with UL 44. 

G. Armor: Steel or Aluminum, interlocked. 

H. Jacket: PVC applied over armor. 

2.3  CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, 

material, type, and class for application and service indicated; listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and use. 

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 

screws, designed to connect conductors specified in this Section. 

C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material: Copper. 

2. Type: One hole with long barrels. 

3. Termination: Compression. 

PART 3 - EXECUTION 

3.1  CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: 
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1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: 

1. Copper: 

a. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger. 

3.2  CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS 

A. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway or Type XHHW-2, 

single conductors in raceway.  

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, 

single conductors in raceway.  

C. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single 

conductors in raceway.  

D. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 

conductors in raceway. 

3.3   INSTALLATION, GENERAL 

A. Complete raceway installation between conductor and cable termination points in accordance 

with Section 260533.13 "Conduits for Electrical Systems" prior to pulling conductors and 

cables. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 

maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that 

will not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 

and follow surface contours where possible. 

E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

3.4  CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values. If manufacturer's torque values are not indicated, use those specified in 

UL 486A-486B. 

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

possess equivalent or better mechanical strength and insulation ratings than unspliced 

conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inch of slack. 
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3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification 

for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 

conductor, and identify as spare conductor. 

3.6 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 

test service entrance and feeder conductors for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage and correct 

connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 

2) Calibrated torque wrench. 

3) Thermographic survey. 

c. Inspect compression-applied connectors for correct cable match and indentation. 

d. Inspect for correct identification. 

e. Inspect cable jacket and condition. 

f. Insulation-resistance test on each conductor for ground and adjacent conductors. 

Apply a potential of 500 V(dc) for 300 V rated cable and 1000 V(dc) for 600 V 

rated cable for a one-minute duration. 

g. Continuity test on each conductor and cable. 

h. Uniform resistance of parallel conductors. 

B. Cables will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 

3.  Results that do not comply with requirements, and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 26 05 19 
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SECTION 26 05 29 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Support systems. 

2. Mounting, anchoring, and attachment components. 

3. Installation of fabricated metal supports. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for the following: 

a. Slotted support systems, hardware, and accessories. 

b. Clamps. 

c. Hangers. 

 

2. Include rated capacities and furnished specialties and accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

PART 2 - PRODUCTS 

2.1 SUPPORT SYSTEMS 

A. Steel Slotted Support Systems: 

1. Standard Features: Preformed steel channels and angles with minimum 13/32 inch 

diameter holes at a maximum of 8 inch on center in at least one surface. 

a. Referenced Standard: MFMA-4 factory-fabricated components for field assembly. 

b. Material for Channel, Fittings, and Accessories: Galvanized steel 

c. Channel Width: Selected for applicable load criteria  

d. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 

B. Conduit and Cable Support Devices: 
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1. Standard Features: Steel hangers, clamps, and associated fittings, designed for types and 

sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: 

1. Standard Features: Factory-fabricated assembly consisting of threaded body and 

insulating wedging plug or plugs for nonarmored electrical conductors or cables in 

riser conduits. Plugs must have number, size, and shape of conductor gripping pieces 

as required to suit individual conductors or cables supported. Body must be made of 

malleable iron. 

D. Structural Steel for Fabricated Supports and Restraints: 

1. Standard Features: ASTM A36/A36M steel plates, shapes, and bars; black and 

galvanized. 

2.2 MOUNTING, ANCHORING, AND ATTACHMENT COMPONENTS 

A. Powder-Actuated Fasteners:  

1. Standard Features: Threaded-steel stud, for use in hardened portland cement concrete, 

steel, or wood, with tension, shear, and pullout capacities appropriate for supported 

loads and building materials where used. 

B. Mechanical-Expansion Anchors: 

1. Standard Features: Insert-wedge-type, zinc-coated or stainless steel, for use in hardened 

portland cement concrete, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used. 

C. Concrete Inserts: 

1. Standard Features: Steel or malleable-iron, slotted support system units are similar to 

MSS Type 18 units and comply with MFMA-4 or MSS SP-58. 

D. Clamps for Attachment to Steel Structural Elements: 

1. Standard Features: MSS SP-58 units are suitable for attached structural element. 

E. Through Bolts: 

1. Standard Features: Structural type, hex head, and high strength. Comply with 

ASTM F3125/F3125M, Grade A325.  

F. Toggle Bolts: 

1. Standard Features: Stainless steel springhead type. 

G. Hanger Rods: 

1. Standard Features: Threaded steel. 
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PART 3 - EXECUTION 

3.1 SELECTION OF HANGERS AND SUPPORTS 

A. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports 

for EMT, IMC, and ERMC as required by NFPA 70. Minimum rod size must be 1/4 inch 

in diameter. 

B. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted 

system, sized so capacity can be increased by at least 25 percent in future without 

exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

C. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-

1/2 inch and smaller raceways serving branch circuits and communication systems above 

suspended ceilings, and for fastening raceways to trapeze supports. 

3.2 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with manufacturer's published instructions. 

B. Reference Standards for Installation: Unless more stringent installation requirements are 

specified in the Contract Documents or manufacturer's published instructions, comply with 

the following: 

1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1. 

2. Hot Work: NFPA 51B. 

3. Work in Confined Spaces: NFPA 350. 

4. Installation of Steel Conduit: NECA NEIS 101. 

C. Special Installation Techniques: 

1. Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT 

IMC and ERMC may be supported by openings through structure members, in 

accordance with NFPA 70. 

2. Strength of Support Assemblies: Where not indicated, select sizes of components so 

strength will be adequate to carry present and future static loads within specified 

loading limits. Minimum static design load used for strength determination must be 

weight of supported components plus 200 lb. 

3. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and 

fasten electrical items and their supports to building structural elements by the 

following methods unless otherwise indicated by code: 

a. To Wood: Fasten with lag screws or through bolts. 

b. To New Concrete: Bolt to concrete inserts. 

c. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 

d. To Existing Concrete: Expansion anchor fasteners. 
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e. Instead of expansion anchors, powder-actuated driven threaded studs provided 

with lock washers and nuts may be used in existing standard-weight concrete 

4 inch thick or greater. Do not use for anchorage to lightweight-aggregate concrete 

or for slabs less than 4 inch thick. 

f. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock 

washers and nuts or Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), 

complying with MSS SP-69. 

g. To Light Steel: Sheet metal screws. 

h. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 

boxes, transformers, and other devices on slotted-channel racks attached to 

substrate by means that comply with seismic-restraint strength and anchorage 

requirements. 

4. Drill holes for expansion anchors in concrete at locations and to depths that avoid the 

need for reinforcing bars. 

D. Interfaces with Other Work: 

1. Provide vibration and seismic controls with hangers and supports. 

2. Touchup Finishes: 

a. Clean field welds and abraded areas of shop paint. Paint exposed areas 

immediately after erecting hangers and supports. Use same materials as used for 

shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted 

surfaces. 

1) Apply paint by brush or spray to provide minimum dry film thickness of 

2.0 mils. 

b. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and 

apply galvanizing-repair paint to comply with ASTM A780. 

3. Installation of Fabricated Metal Supports: 

a. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, 

and elevation to support and anchor electrical materials and equipment. 

b. Field Welding: Comply with AWS D1.1/D1.1M. Submit welding certificates. 

END OF SECTION 26 05 29 
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SECTION 26 05 33.13 

CONDUITS FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. Section Includes: 

1.  Type EMT-S duct raceways and elbows. 

2.  Type ERMC-S duct raceways, elbows, couplings, and nipples. 

3.  Type IMC duct raceways. 

4.  Type LFMC-S duct raceways. 

5.  Fittings for conduit, tubing, and cable. 

6.  Joint compounds. 

7.  Solvent cements. 

B. Related Requirements: 

1.  Section 26 05 19 "Low-Voltage for Electrical Power Conductors and Cables" specifies 

nonmetallic underground conduit with conductors (Type NUCC). 

2.  Section 26 05 29 "Hangers and Supports for Electrical Systems" specifies conduit 

hangers and supports referenced by this Section. 

3.  Section 26 05 53 "Identification for Electrical Systems" specifies electrical equipment 

labels. 

1.2 REFERENCES 

A. Abbreviations and Acronyms for Electrical Raceway Types: 

1. EMT: Electrical metallic tubing. 

2. ENT: Electrical nonmetallic tubing. 

3. ERMC-S: Steel electrical rigid metal conduit. 

4. ERMC-S-PVC: PVC-coated-steel electrical rigid metal conduit. 

5. ERMC-SS: Stainless steel electrical rigid metal conduit. 

6. FMC: Flexible metal conduit. 

7. FMT: Steel flexible metallic tubing. 

8. FNMC: Flexible nonmetallic conduit. See "LFNC." 

9. IMC: Steel electrical intermediate metal conduit. 

10. LFMC: Liquidtight flexible metal conduit. 

11. LFMC-S: Steel liquidtight flexible metal conduit. 

12. LFNC: Liquidtight flexible nonmetallic conduit. 

13. RGS: See ERMC-S-G. 

14. RMC: See ERMC. 

B. Definitions: 

1. Conduit: A structure containing one or more duct raceways. 

2. Direct Buried: Installed underground without encasement in concrete or other protective 

material. 

3. Duct Bank: An arrangement of conduit providing one or more continuous duct raceways 

between two points. 

4. Duct Raceway: A single enclosed raceway for conductors or cable. 
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1.3 ACTION SUBMITTALS 

A. Product Data:  

1. Type EMT-S duct raceways and elbows. 

2. Type ERMC-S duct raceways, elbows, couplings, and nipples. 

3. Type IMC duct raceways. 

4. Type LFMC-S duct raceways. 

5. Fittings for conduit, tubing, and cable. 

6. Joint compounds. 

7. Solvent cements. 

B. Sustainable Design Submittals: 

1. Solvent cements. 

PART 2 - PRODUCTS 

2.1 TYPE EMT DUCT RACEWAYS AND ELBOWS 

A. Steel Electrical Metal Tubing (EMT-S) and Elbows: 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 

a. UL CCN FJMX; including UL 797. 

2. Standard Features: 

a. Material: Steel. 

b. Exterior Coating: Zinc 

c. Interior Coating: Zinc 

d. Minimum Trade Size: Metric designator 16 (trade size 1/2)  

B. Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings, and 

Nipples: 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 

a. UL CCN DYIX; including UL 6. 

2. Standard Features: 

a. Exterior Coating: Zinc. 

b. Interior Coating: Zinc with organic top coating 

c. Minimum Trade Size: Metric designator 16 (trade size 1/2) 

2.2 TYPE IMC DUCT RACEWAYS 

A. Steel Intermediate Metal Conduit (IMC): 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 
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a. UL CCN DYBY; including UL 1242. 

2. Standard Features: 

a. Exterior Coating: Zinc 

b. Interior Coating: Zinc with organic top coating 

c. Minimum Trade Size: Metric designator 16 (trade size 1/2) 

2.3 TYPE LFMC DUCT RACEWAYS 

A. Steel Liquidtight Flexible Metal Conduit (LFMC-S): 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 

a. UL CCN DXHR; including UL 360. 

2. Standard Features: 

a. Material: Steel. 

b. Minimum Trade Size: Metric designator 16 (trade size 1/2 

 

2.4 FITTINGS FOR CONDUIT, TUBING, AND CABLE 

A. Duct Fittings for Hazardous (Classified) Locations: 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 

a. UL CCN EBMB; including UL 1203. 

B. Fittings for Type ERMC, Type IMC, Type PVC, Type HDPE, Type EPEC, and Type RTRC 

Duct Raceways: 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 

a. UL CCN DWTT; including UL 514B. 

2. Standard Features: 

a. Material: Steel 

b. Coupling Method: Compression coupling, Raintight compression coupling with 

distinctive color gland nut. 

c. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper. 

C. Fittings for Type EMT Duct Raceways: 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 

a. UL CCN FKAV; including UL 514B. 
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2. Standard Features: 

a. Material: Steel 

b. Coupling Method: Compression coupling , Raintight compression coupling with 

distinctive color gland nut. 

c. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper. 

D. Fittings for Type LFMC and Type LFNC Duct Raceways: 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the following 

UL product categories: 

a. UL CCN DXAS; including UL 514B. 

2.5 JOINT COMPOUNDS 

A. Electrically Conductive Corrosion-Resistant Compound for Threaded Conduit: 

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing 

laboratory in accordance with guide information and standards specified for the 

following UL product categories: 

a. UL CCN FOIZ; including UL Subject 2419. 

PART 3 - EXECUTION 

3.1 SELECTION OF CONDUITS FOR ELECTRICAL SYSTEMS 

A. Unless more stringent requirements are specified in the Contract Documents or 

manufacturer's published instructions, comply with NFPA 70 for selection of duct 

raceways. Consult Architect for resolution of conflicting requirements. 

B. Indoors: 

1. Hazardous Classified Locations: IMC 

2. Exposed and Subject to Severe Physical Damage: ERMC-S 

3. Exposed and Subject to Physical Damage: ERMC-S 

4. Exposed and Not Subject to Physical Damage: EMT-S 

5. Damp or Wet Locations: ERMC 

6. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC 

C. Duct Fittings: Select fittings in accordance with NEMA FB 2.10 guidelines. 

1. ERMC and IMC: Provide threaded-type fittings unless otherwise indicated. 

3.2 INSTALLATION OF CONDUITS FOR ELECTRICAL SYSTEMS 

A. Comply with manufacturer's published instructions. 

B. Reference Standards for Installation: Unless more stringent installation requirements are 

specified in the Contract Documents or manufacturer's published instructions, comply with 

the following: 

1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1. 

2. Electrical Safety: NFPA 70E. 

3. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70. 
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4. Life Safety and Means of Egress Work: NFPA 101. 

5. Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS 416. 

6. Work in Confined Spaces: NFPA 350. 

7. Type EMT-S: Article 358 of NFPA 70 and NECA NEIS 101. 

8. Type ERMC-S: Article 344 of NFPA 70 and NECA NEIS 101. 

9. Type IMC: Article 342 of NFPA 70 and NECA NEIS 101. 

10. Type LFMC: Article 350 of NFPA 70 and NECA NEIS 101. 

11. Expansion Fittings: NEMA FB 2.40. 

C. Special Installation Techniques: 

1. General Requirements for Installation of Duct Raceways: 

a. Complete duct raceway installation before starting conductor installation. 

b. Provide stub-ups through floors with coupling threaded inside for plugs, set flush 

with finished floor. Plug coupling until conduit is extended above floor to final 

destination or a minimum of 2 ft  above finished floor. 

c. Install no more than the equivalent of three 90-degree bends in a conduit run. 

Support within 12 inches of changes in direction. 

d. Make bends in duct raceway using large-radius preformed ells except for parallel 

bends. Field bending must be in accordance with NFPA 70 minimum radii 

requirements. Provide only equipment specifically designed for material and size 

involved. 

e. Conceal conduit within finished walls, ceilings, and floors unless otherwise 

indicated. Install conduits parallel or perpendicular to building lines. 

f. Support conduit within 12 inches of enclosures to which attached. 

g. Install duct sealing fittings at accessible locations in accordance with NFPA 70 and 

fill them with listed sealing compound. For concealed duct raceways, install fitting 

in flush steel box with blank cover plate having finish similar to that of adjacent 

plates or surfaces. Install duct sealing fittings in accordance with NFPA 70. 

h. Install devices to seal duct raceway interiors at accessible locations. Locate seals 

so no fittings or boxes are between the seal and the following changes of 

environments. Seal interior of duct raceways at the following points: 

1) Where conduits pass from warm to cold locations, such as boundaries of 

refrigerated spaces. 

2) Where an underground service duct raceway enters a building or structure. 

3) Conduit extending from interior to exterior of building. 

4) Conduit extending into pressurized duct raceway and equipment. 

5) Conduit extending into pressurized zones that are automatically controlled 

to maintain different pressure set points. 

6) Where otherwise required by NFPA 70. 

i. Do not install duct raceways or electrical items on rotating equipment. 

j. Do not install conduits within 2 inches of the bottom side of a metal deck roof. 

k. Keep duct raceways at least 6 inches away from parallel runs of flues and steam or 

hot-water pipes. Install horizontal duct raceway runs above water and steam 

piping. 

l. Cut conduit perpendicular to the length. For conduits metric designator 53 (trade 

size 2) and larger, use roll cutter or a guide to make cut straight and perpendicular 

to the length. Ream inside of conduit to remove burrs. 
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m. Install pull wires in empty duct raceways. Provide polypropylene or monofilament 

plastic line with not less than 200 lb tensile strength. Leave at least 12 inches of 

slack at both ends of pull wire. Cap underground duct raceways designated as 

spare above grade alongside duct raceways in use. 

n. Install duct raceways square to the enclosure and terminate at enclosures without 

hubs with locknuts on both sides of enclosure wall. Install locknuts hand tight, plus 

one-quarter turn more. 

1) Termination fittings with shoulders do not require two locknuts. 

o. Terminate threaded conduits into threaded hubs or with locknuts on inside and 

outside of boxes or cabinets. Install bushings on conduits up to metric 

designator 35 (trade size 1-1/4) and insulated throat metal bushings on metric 

designator 41 (trade size 1-1/2) and larger conduits terminated with locknuts. 

 

2.  Types ERMC and IMC: 

a. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor 

Conditions: Apply listed compound that maintains electrical conductivity to 

threads of duct raceway and fittings before making up joints. Follow compound 

manufacturer's published instructions. 

3.  Types FMC, LFMC, and LFNC: 

a. Provide a maximum of 72 inches of flexible conduit for equipment subject to 

vibration, noise transmission, or movement; and for transformers and motors. 

4.  Duct Raceway Terminations at Locations Subject to Moisture or Vibration: 

a. Provide insulating bushings to protect conductors, including conductors smaller 

than 4 AWG. 

5.  Duct Fittings: Install fittings in accordance with NEMA FB 2.10 guidelines. 

a. EMT: Provide compression fittings. Comply with NEMA FB 2.10. 

b. Flexible Conduit: Provide only fittings listed for use with flexible conduit type. 

Comply with NEMA FB 2.20. 

6.  Expansion-Joint Fittings: 

a. Install expansion fittings at locations where conduits cross building or structure 

expansion joints. 

3.3 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finish with zinc-rich paint recommended by the 

manufacturer.  

2. Repair damage to PVC coatings or paint finish with matching touchup coating 

recommended by the manufacturer.  

 

END OF SECTION 26 05 33.13 
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SECTION 26 05 53 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Labels. 

2. Bands and tubes. 

3. Tapes and stencils. 

4. Tags. 

5. Signs. 

6. Cable ties. 

7. Miscellaneous identification products. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Labels. 

2. Bands and tubes. 

3. Tapes and stencils. 

4. Tags. 

5. Signs. 

6. Cable ties. 

7. Miscellaneous identification products. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, 

mounting provisions, and graphic features of identification products. 

C. Identification Schedule: For each piece of electrical equipment and electrical system 

components to be index of nomenclature for electrical equipment and system components used 

in identification signs and labels. Use same designations indicated on Drawings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1. 

B. Signs, labels, and tags required for personnel safety must comply with the following standards: 

1. Safety Colors: NEMA Z535.1. 

2. Facility Safety Signs: NEMA Z535.2. 

3. Safety Symbols: NEMA Z535.3. 

4. Product Safety Signs and Labels: NEMA Z535.4. 

5. Safety Tags and Barricade Tapes for Temporary Hazards: NEMA Z535.5. 

C. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, must comply with UL 969. 
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2.2 COLOR AND LEGEND REQUIREMENTS 

A. Warning Label Colors: 

1. Identify system voltage with black letters on orange background. 

B. Warning labels and signs must include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 

FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 3 FEET 

MINIMUM." 

C. Equipment Identification Labels: 

1. Black letters on white field. 

2.3 LABELS 

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with clear, weather- and 

chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends. 

B. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with 

diameters sized to suit diameters and that stay in place by gripping action. 

C. Self-Adhesive Wraparound Labels:  Preprinted, 3 mil thick, polyester flexible label with acrylic 

pressure-sensitive adhesive. 

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective 

shield over legend. Labels sized such that clear shield overlaps entire printed legend. 

2. Marker for Labels: 

a. Permanent, waterproof, black ink marker recommended by tag manufacturer. 

D. Self-Adhesive Labels:  Polyester, thermal, transfer-printed, 3 mil thick, multicolor, weather- and 

UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location. 

1. Minimum Nominal Size: 

a. 1-1/2 by 6 inch for raceway and conductors. 

b. 3-1/2 by 5 inch for equipment. 

c. As required by authorities having jurisdiction. 

2.4 BANDS AND TUBES 

A. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 

2 inch long, with diameters sized to suit diameters and that stay in place by gripping action. 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 

identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs 

at maximum of 200 deg F. Comply with UL 224. 

2.5 TAPES AND STENCILS 

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 

legend machine printed by thermal transfer or equivalent process. 
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B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mil 

thick by 1 to 2 inch wide; compounded for outdoor use. 

C. Tape and Stencil: 4 inch wide black stripes on 10 inch centers placed diagonally over orange 

background and are 12 inch wide. Stop stripes at legends. 

D. Underground-Line Warning Tape: 

1. Tape: 

a. Recommended by manufacturer for method of installation and suitable to identify 

and locate underground electrical utility lines. 

b. Printing on tape must be permanent and may not be damaged by burial operations. 

c. Tape material and ink must be chemically inert and not be subject to degradation 

when exposed to acids, alkalis, and other destructive substances commonly found 

in soils. 

2. Color and Printing: 

a. Comply with APWA Uniform Color Code using NEMA Z535.1 safety colors. 

2.6 TAGS 

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with 

self-locking cable tie fastener. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, color-coded for phase and voltage level, with 

factory screened permanent designations; punched for use with self-locking cable tie fastener. 

C. Write-on Tags: 

1. Polyester Tags: With corrosion-resistant grommet and cable tie for attachment. 

2. Marker for Tags: 

a. Permanent, waterproof, black ink marker recommended by tag manufacturer. 

2.7 SIGNS 

A. Baked-Enamel Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 

required for application. 

2. 1/4 inch grommets in corners for mounting. 

3. Nominal Size: 7 by 10 inch. 

B. Metal-Backed Butyrate Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 

0.0396 inch galvanized-steel backing, punched and drilled for fasteners, and with colors, 

legend, and size required for application. 

2. 1/4 inch grommets in corners for mounting. 

3. Nominal Size: 10 by 14 inch. 

C. Laminated Acrylic or Melamine Plastic Signs: 

1. Engraved legend. 

2. Thickness: 

a. For signs up to 20 sq. inch, minimum 1/16 inch thick. 

b. For signs larger than 20 sq. inch, 1/8 inch thick. 

c. Engraved legend with black letters on white face. 
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d. Punched or drilled for mechanical fasteners with 1/4 inch grommets in corners for 

mounting. 

e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

2.8 CABLE TIES 

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 

Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 

2. Tensile Strength at 73 deg F in accordance with ASTM D638: 12,000 psi. 

3. Temperature Range: Minus 40 to plus 185 deg F. 

4. Color: Black, except where used for color-coding. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and application 

requirements. Retain paint system applicable for surface material and location (exterior or 

interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless steel screws or stainless-steel machine 

screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 

substrates of substances that could impair bond, using materials and methods recommended by 

manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features with 

requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 

manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 

designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of item before installing identification products. 

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 

and maintenance manual. 

E. Apply identification devices to surfaces that require finish after completing finish work. 

F. Install signs with approved legend to facilitate proper identification, operation, and maintenance 

of electrical systems and connected items. 

G. System Identification for Raceways and Cables under 1000 V: Identification must completely 

encircle cable or conduit. Place identification of two-color markings in contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 
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H. System Identification for Raceways and Cables over 1000 V: Identification must completely 

encircle cable or conduit. Place adjacent identification of two-color markings in contact, side by 

side. 

1. Secure tight to surface of conductor, cable, or raceway. 

I. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, 

and signal connections. 

J. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 

viewing from floor. 

K. Vinyl Wraparound Labels: 

1. Secure tight to surface of raceway or cable at location with high visibility and 

accessibility. 

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 

appropriate to location and substrate. 

L. Snap-Around Labels: Secure tight to surface at location with high visibility and accessibility. 

M. Self-Adhesive Wraparound Labels: Secure tight to surface at location with high visibility and 

accessibility. 

N. Self-Adhesive Labels: 

1. Install unique designation label that is consistent with wiring diagrams, schedules, and 

operation and maintenance manual. 

2. Unless otherwise indicated, provide single line of text with 1/2 inch high letters on 1-

1/2 inch high label; where two lines of text are required, use labels 2 inch high. 

O. Snap-Around Color-Coding Bands: Secure tight to surface at location with high visibility and 

accessibility. 

P. Heat-Shrink, Preprinted Tubes: Secure tight to surface at location with high visibility and 

accessibility. 

Q. Marker Tapes: Secure tight to surface at location with high visibility and accessibility. 

R. Self-Adhesive Vinyl Tape: Secure tight to surface at location with high visibility and 

accessibility. 

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for minimum 

distance of 6 inch where splices or taps are made. Apply last two turns of tape with no 

tension to prevent possible unwinding. 

S. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and 

paint application. 

T. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's instructions. 

U. Underground Line Warning Tape: 

1. During backfilling of trenches, install continuous underground-line warning tape directly 

above cable or raceway at 9 to 12 inches below finished grade. Use multiple tapes where 

width of multiple lines installed in common trench or concrete envelope exceeds 16 inch 

overall. 

2. Install underground-line warning tape for direct-buried cables and cables in raceways. 

V. Metal Tags: 
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1. Place in location with high visibility and accessibility. 

2. Secure using general-purpose cable ties. 

W. Nonmetallic Preprinted Tags: 

1. Place in location with high visibility and accessibility. 

2. Secure using general-purpose cable ties. 

X. Write-on Tags: 

1. Place in location with high visibility and accessibility. 

2. Secure using general-purpose cable ties. 

Y. Baked-Enamel Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to 

location and substrate. 

2. Unless otherwise indicated, provide single line of text with 1/2 inch high letters on 

minimum 1-1/2 inch high sign; where two lines of text are required, use signs minimum 

2 inch high. 

Z. Metal-Backed Butyrate Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to 

location and substrate. 

2. Unless otherwise indicated, provide single line of text with 1/2 inch high letters on 1-

1/2 inch high sign; where two lines of text are required, use labels 2 inch high. 

AA. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to 

location and substrate. 

2. Unless otherwise indicated, provide single line of text with 1/2 inch high letters on 1-

1/2 inch high sign; where two lines of text are required, use labels 2 inch high. 

BB. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 

2. In Spaces Handling Environmental Air: Plenum rated. 

3.3 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient viewing without 

interference with operation and maintenance of equipment. Install access doors or panels to 

provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 

and locations of high visibility. Identify by system and circuit designation. 

C. Power-Circuit Conductor Identification, 1000 V or Less: For conductors in vaults, pull and 

junction boxes, manholes, and handholes, use vinyl wraparound labels, self-adhesive 

wraparound labels, snap-around labels, snap-around color-coding bands, or self-adhesive vinyl 

tape to identify phase. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50 ft 

maximum intervals in straight runs, and at 25 ft maximum intervals in congested areas. 
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D. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, 

manholes, and handholes, use write-on tags with conductor or cable designation, origin, and 

destination. 

E. Control-Circuit Conductor Termination Identification: For identification at terminations, 

provide heat-shrink preprinted tubes with conductor designation. 

F. Auxiliary Electrical Systems Conductor Identification:  Marker tape that is uniform and 

consistent with system used by manufacturer for factory-installed connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 

pull points. Identify by system and circuit designation. 

G. Locations of Underground Lines: Underground-line warning tape for power, lighting, 

communication, and control wiring and optical-fiber cable. 

H. Concealed Raceways and Duct Banks, More Than 1000 V, within Buildings: Apply floor 

marking tape to the following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inch of floor that is 

in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 

3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in 

building, or concealed above suspended ceilings. 

I. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances 

in direction of access to live parts. Workspace must comply with NFPA 70 and 

29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards and 

similar equipment in finished spaces. 

J. Instructional Signs: Self-adhesive labels, including color code for grounded and ungrounded 

conductors. 

K. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-

adhesive labels. 

1. Apply to exterior of door, cover, or other access. 

2. For equipment with multiple power or control sources, apply to door or cover of 

equipment, including, but not limited to, the following: 

a. Power-transfer switches. 

b. Controls with external control power connections. 

L. Arc Flash Warning Labeling: Self-adhesive labels. 

M. Operating Instruction Signs:  Self-adhesive labels. 

N. Equipment Identification Labels: 

1. Indoor Equipment:  Self-adhesive label. 

2. Outdoor Equipment:  Laminated acrylic or melamine sign. 

3. Equipment to Be Labeled: 

a. Panelboards: Typewritten directory of circuits in location provided by panelboard 

manufacturer. Panelboard identification must be in form of self-adhesive, 

engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 

c. Access doors and panels for concealed electrical items. 
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d. Switchgear. 

e. Switchboards. 

f. Transformers: Label that includes tag designation indicated on Drawings for 

transformer, feeder, and panelboards or equipment supplied by secondary. 

g. Substations. 

h. Emergency system boxes and enclosures. 

i. Motor-control centers. 

j. Enclosed switches. 

k. Enclosed circuit breakers. 

l. Enclosed controllers. 

m. Variable-speed controllers. 

n. Push-button stations. 

o. Power-transfer equipment. 

p. Contactors. 

q. Remote-controlled switches, dimmer modules, and control devices. 

r. Battery-inverter units. 

s. Battery racks. 

t. Power-generating units. 

u. Monitoring and control equipment. 

v. UPS equipment. 

END OF SECTION 26 05 53 
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