
 

Addendum 1 for RFB926200-01 
 

Project Name: WRC Medical Center New Fire Sprinkler System 
DAS RFB #: 926200-01 
DAS Project #: 9262.00  
Date: 2/28/2022 
 

Bids Due: March 2, 2022 at 2:00pm 
 
CHANGES TO BID SUBMITTAL AND OPENING 

Due to the circumstances surrounding COVID-19, the State is amending the bid submittal and public 

opening procedures of the above RFB. 

 

 

BID SUBMITTAL 

The Bid shall be submitted to the Issuing Officer through the Iowa VSS electronic bidding system. 

The link to VSS is: https://vss.iowa.gov/webapp/VSS_ON/AltSelfService. 

 

VSS should be accessed via Internet Explorer.  If you have any issues with registration or login, 

please call the helpdesk at 515-281-6614 or dasvendorhelp@iowa.gov. Bidders should verify 

ability to log in as soon as possible to ensure Bids can be submitted on the due date as the 

helpdesk is not available 24/7. Please make sure the electronic documents submitted contain 

all of the required signatures.  Digital signatures will be accepted. Bidders without access to 

electronic means should contact the issuing officer at 515-322-2893. 

 

PUBLIC OPENING 

The public opening will be held via conference call only.  The call details are below. 

 

Call time: 3:00pm on (3/2/2022) 

Call number: 617-675-4444 

Pin: 969 854 485 5255# 

 

 

QUESTIONS FROM CONTRACTORS 
 

Q1. Piping for sprinklers may need to be exposed in certain areas, the plans don’t show where 
acceptable areas are located? How will I find out the areas? 

A1. Piping shall be installed exposed in rooms without ceilings and rooms with drywall or plaster 
ceilings where sidewall head coverage is not sufficient based on the size or geometry of the 
room..  Intent is to minimize the disruption of drywall and plaster ceilings by routing piping 
exposed below the ceiling where sidewall head coverage is not sufficient.  For rooms utilizing 
sidewall heads, a portion of the piping is expected to be exposed in the adjacent room to drop 
down to sidewall elevation per note FP05.  Review reflected ceiling plans and fire protection 
drawings for anticipated locations. 

 
Q2. How about the center tile for the sprinkler heads? I know there will be some areas that it will be 

impossible to get the head in the center. 
A2. Off-center head locations are acceptable if there are existing obstructions preventing the 

centering of sprinkler heads. 
 



Q3. Is painting of the sprinkler pipe required?  
A3. All painting and patching of surfaces and piping will be completed by others. 
 
Q4. Is CPVC piping allowed?  
A4. CPVC piping concealed above ceilings is allowed.  CPVC specification listed below 
 
CPVC PIPE SPECIFICATION: 

CPVC fire sprinkler pipe and fittings shall be extruded/molded. The pipe compound shall meet 
cell 

class 23547 and the fittings compound shall meet cell class 24447 as defined by ASTM D1784. 
Both pipe and fittings compounds shall be certified by NSF International for use with potable 
water and shall be pressure rated by Plastics Pipe Institute (PPI). 

 
PIPE AND FITTINGS 

A. Pipe shall meet or exceed the requirements of ASTM F442 material designation CPVC4120-06 in 
standard dimension ratio (SDR) 13.5. Additionally, the pipe must be marked with the following 
pressure ratings: “320 PSI @ 73° F”, “175 PSI @ 150° F” and “100 PSI@ 180° F”. 

B. Fittings shall meet or exceed the requirements of ASTM F437 (schedule 80 threaded), ASTM 
F438 (schedule 40 socket) or ASTM F439 (schedule 80 socket). 

C. Both pipe and fittings shall be Listed by Underwriters Laboratories for use in automatic fire 
sprinkler systems and shall bear the logo of the Listing Agency. See UL Fire Protection 
Equipment Directory, categories VIWT and HFYH. 

D. Both pipe and fittings shall be certified by NSF International for use with potable water. 
E. Ancillary products (including, but not limited to fire stops, thread sealants, leak detectors, etc.) 

coming into contact with pipe and fittings must be chemically compatible with CPVC pipe and 
fittings. 

 
SOLVENT WELDING 

All socket type joints shall be assembled with solvent cements that meet or exceed the 
requirements of ASTM F493. Safe handling of solvent cements shall be in accordance with ASTM 
F402. Solvent cement shall be certified by NSF International for use with potable water, and 
approved by the manufacturers. The solvent cements shall be approved for use with 
BlazeMaster® CPVC pipe and fittings. 
 

MANUFACTURERS 
 Blazemaster 

NIBCO 
Tyco 
The Viking Corporation 
 

SYSTEM DESIGN 
A. System design shall be in accordance with standard industry practices and standards for fire 

sprinkler systems and the manufacturer’s design/installation instructions. The design shall take 
into consideration the pressure and flow requirements, friction loss, operating temperatures, 
support spacing, joining methods, and thermal expansion and contraction. 

B. The fire sprinkler piping system shall be hydraulically calculated using a Hazen-Williams C Factor 
of 150, and designed in accordance with the Standard for Installation of Sprinkler Systems (NFPA 
13), the Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies 
(NFPA 13R) or the Standard for the Installation of Sprinkler Systems in One- and Two-Family 
Dwellings and Manufactured Homes (NFPA13D). 

C. The maximum design temperature/pressure rating shall not exceed 175 psi at 150°F. 
D. Installation practices such as pipe support spacing, bracing, allowance for thermal 

expansion/contraction, solvent welding and handling and storage shall be in accordance with the 
manufacturer’s instructions and the UL Listing which includes installation limitations. 
 



E. After the system is installed and solvent-welded joints have cured per the manufacturer’s 
installation instructions, the system shall be hydrostatically tested per the manufacturer’s 
installation instructions and the requirements of the applicable NFPA Standard (NFPA 13, 13R or 
13D) and per the local Codes/Rules/Regulations for the jurisdiction installed in. 

  

 
ATTACHEMENTS 

 

 -Issued Spec Section 26 0500 Common Work Results for Electrical 
 -Issued Spec Section 26 0505 Selective Demolition for Electrical 
 -Issued Spec Section 26 0533.13 Conduit for Electrical Systems 
 -Issued Spec Section 26 0533.16 Boxes for Electrical Systems 
 -Issued Spec Section 26 0553 Identification for Electrical Systems 
 -Issued Spec Section 28 0513 Conductors and Cables for Electronic Safety and Security 
 -Issued Spec Section 28 3111 Digital, Addressable Fire-Alarm System 
  

 

END OF ADDENDUM 
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SECTION 26 0500  
  COMMON WORK RESULTS FOR ELECTRICAL 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 

2. Sleeves for raceways and cables. 

3. Sleeve seals. 

4. Grout. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 
obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

PART 2  PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 

side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 
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b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches (1270 

mm) and 1 or more sides equal to, or more than, 16 inches (400 mm), thickness shall 

be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Carbon steel.  Include two for each sealing element. 

3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 
required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.4 JOINT SEALANTS 

A. Silicone sealants 

1. Single Component Silicone: Dow Corning 795 Silicone Building Sealant (design basis) , 
color as selected, at exterior and interior perimeter of windows. 

B. Polyurethane sealants 

1. Single Component Non-Sag Polyurethane: Sonneborn Building Products Sonolastic NP 1 
(MasterSeal NP 1) (design basis) , color as selected, at locations other than exterior and 
interior perimeter of windows. 

C. Accessories 

1. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant 
manufacturer; compatible with joint forming materials. 

2. Primer:  Non-staining type, recommended by sealant manufacturer to suit application. 

3. Joint Backing:  Closed-cell round foam rod compatible with sealant; oversized 25 to 50 
percent larger than joint width; recommended by sealant manufacturer to suit application 

4. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit 
application. 

5. Masking tape:  Non-staining, non-absorbent tape product compatible with joint sealants 
and adjacent joint surfaces. 

PART 3  EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 
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B. Comply with applicable provisions of Occupational Safety and Health Act (OSHA), NFPA 
Standards and Pamphlets, NEIS Standards, and common work place practice. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of 
floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches (50 mm)above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 
raceway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. 

1. Sealant installation 

a. Install primer and sealants in accordance with ASTM C 1193 and manufacturer's 
instructions. 

b. Install joint backing to maintain the following joint ratios: 

c. Joints up to 1/2 inch (13 mm) Wide: 1:1 width to depth ratio. 

d. Joints Greater than 1/2 inch (13 mm) Wide: 2:1 width to depth ratio; maximum 1/2 
inch joint depth. 

e. Install bond breaker where joint backing is not used. 

f. Apply primer where required for sealant adhesion. 

g. Install sealants immediately after joint preparation. 

h. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 

i. Joining Silicone and Polyurethane Sealants: 

j. Install polyurethane sealants first. 
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k. Join silicone sealant to polyurethane in accordance with manufacturer's instructions. 

l. Tool exposed joint surface concave. 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in specification 21 1100. 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing 
mechanical sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in section 21 1100. 

END OF SECTION 260500
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SECTION 26 0505  
SELECTIVE DEMOLITION FOR ELECTRICAL 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Electrical demolition. 

PART 2  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

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

PART 3  EXECUTION 

3.1 EXAMINATION 

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

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

C. Report discrepancies to Architect/Engineer before disturbing existing installation. 

D. Beginning of demolition means installer accepts existing conditions. 

3.2 PREPARATION 

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

B. Coordinate utility service outages with utility company. 

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

D. Existing Electrical Service:  Maintain existing system in service until new system is complete 
and ready for service.  Disable system only to make switchovers and connections.  Minimize 
outage duration. 

1. Obtain permission from Owner at least 24 hours before partially or completely disabling 
system. 

2. Make temporary connections to maintain service in areas adjacent to work area. 

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Perform work for removal and disposal of equipment and materials containing toxic substances 
regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with 
applicable federal, state, and local regulations. Applicable equipment and materials include, 
but are not limited to: 

1. PCB-containing electrical equipment, including transformers, capacitors, and switches. 

2. PCB- and DEHP-containing lighting ballasts. 
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3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge 
(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon, 
and incandescent. 

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

C. Remove abandoned wiring to source of supply. 

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

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

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

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

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

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

J. Extend existing installations using materials and methods compatible with existing electrical 
installations, or as specified. 

3.4 CLEANING AND REPAIR 

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

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

END OF SECTION
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SECTION 26 0533.13  
CONDUIT FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Flexible metal conduit (FMC). 

B. Electrical metallic tubing (EMT). 

C. Conduit fittings. 

D. Accessories. 

1.2 REFERENCE STANDARDS 

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

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

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018. 

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

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

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

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

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020. 

I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing 
2021. 

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

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

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

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

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

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

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

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

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including 
adjustments for conductor sizes increased for voltage drop. 
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2. Coordinate the arrangement of conduits with structural members, ductwork, piping, 
equipment and other potential conflicts installed under other sections or by others. 

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment 
installed under other sections or by others. 

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

5. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

B. Sequencing: 

1. Do not begin installation of conductors and cables until installation of conduit is complete 
between outlet, junction and splicing points. 

1.4 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

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

1.5 DELIVERY, STORAGE, AND HANDLING 

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

PART 2  PRODUCTS 

2.1 CONDUIT APPLICATIONS 

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

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

C. Embedded Within Concrete: 

1. Within Slab on Grade:  Not permitted. 

2. Within Slab Above Ground:  Not permitted. 

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

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

F. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit. 

2.2 CONDUIT REQUIREMENTS 

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only 
where they comply with specified requirements, are free from corrosion, and integrity is verified 
by pulling a mandrel through them. 
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B. Fittings for Grounding and Bonding:  Also comply with Section 26 0526. 

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

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

E. Minimum Conduit Size, Unless Otherwise Indicated: 

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

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

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

2.3 FLEXIBLE METAL CONDUIT (FMC) 

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

B. Fittings: 

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

2. Material:  Use steel or malleable iron. 

2.4 ELECTRICAL METALLIC TUBING (EMT) 

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

B. Fittings: 

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

2. Material:  Use steel. 

3. Connectors and Couplings:  Use compression (gland) type. 

a. Do not use indenter type connectors and couplings. 

b. Do not use set-screw type connectors and couplings. 

4. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet locations. 

5. Embedded Within Concrete (where permitted):  Use fittings listed as concrete-tight. 
Fittings that require taping to be concrete-tight are not acceptable. 

2.5 ACCESSORIES 

A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the 
conduit to be installed. 

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

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

D. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the 
conduits to be installed. 
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PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as indicated. 

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

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

3.2 INSTALLATION 

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

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

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101. 

D. Install intermediate metal conduit (IMC) in accordance with NECA 101. 

E. Conduit Routing: 

1. Unless dimensioned, conduit routing indicated is diagrammatic. 

2. When conduit destination is indicated without specific routing, determine exact routing 
required. 

3. Conceal all conduits unless specifically indicated to be exposed. 

4. Conduits in the following areas may be exposed, unless otherwise indicated: 

a. Electrical rooms. 

b. Mechanical equipment rooms. 

c. Within joists in areas with no ceiling. 

5. Unless otherwise approved, do not route conduits exposed: 

a. Across floors. 

b. Across roofs. 

c. Across top of parapet walls. 

d. Across building exterior surfaces. 

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

7. Arrange conduit to maintain adequate headroom, clearances, and access. 

8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between 
pull points. 

9. Arrange conduit to provide no more than 150 feet (46 m) between pull points. 

10. Route conduits above water and drain piping where possible. 

11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 
sealing fittings where moisture may collect. 

12. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other 
systems. 
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13. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot surfaces. 
This includes, but is not limited to: 

a. Heaters. 

b. Hot water piping. 

c. Flues. 

14. Group parallel conduits in the same area together on a common rack. 

F. Conduit Support: 

1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using 
suitable supports and methods approved by the authority having jurisdiction. 

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

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles. 

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

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

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

7. Use of wire for support of conduits is not permitted. 

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

G. Connections and Terminations: 

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

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

3. Use suitable adapters where required to transition from one type of conduit to another. 

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid 
into connectors. 

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

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

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

8. Secure joints and connections to provide maximum mechanical strength and electrical 
continuity. 

H. Penetrations: 

1. Do not penetrate or otherwise notch or cut structural members, including footings and 
grade beams, without approval of Structural Engineer. 

2. Make penetrations perpendicular to surfaces unless otherwise indicated. 
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3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 
sleeves flush with exposed surfaces unless otherwise indicated or required. 

4. Conceal bends for conduit risers emerging above ground. 

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

6. Provide suitable modular seal where conduits penetrate exterior wall below grade. 

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

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

9. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified in Section 07 8400. 

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

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

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

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

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

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

K. Provide pull string in all empty conduits and in conduits where conductors and cables are to be 
installed by others. Leave minimum slack of 12 inches (300 mm) at each end. 

L. Provide grounding and bonding in accordance with Section 26 0526. 

M. Identify conduits in accordance with Section 26 0553. 

3.3 FIELD QUALITY CONTROL 

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

B. Correct deficiencies and replace damaged or defective conduits. 

3.4 CLEANING 

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

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

END OF SECTION
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SECTION 26 0533.16  
BOXES FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

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

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

1.2 REFERENCE STANDARDS 

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

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016. 

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

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

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

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

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

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

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

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

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

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

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

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

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

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. 
installed under other sections or by others. 

6. Coordinate the work with other trades to preserve insulation integrity. 
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7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated. 

8. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

1.4 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

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

1.5 DELIVERY, STORAGE, AND HANDLING 

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

PART 2  PRODUCTS 

2.1 BOXES 

A. General Requirements: 

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

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

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

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

5. Provide grounding terminals within boxes where equipment grounding conductors 
terminate. 

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

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

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

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

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

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

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

7. Do not use "through-wall" boxes designed for access from both sides of wall. 

8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 
514A. 
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9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 
514A; furnish with threaded hubs. 

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

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

12. Wall Plates:  Comply with Section 26 2726. 

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

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 
508A. 

2. NEMA 250 Environment Type, Unless Otherwise Indicated: 

a. Indoor Clean, Dry Locations:  Type 1, galvanized steel. 

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm): 

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated. 

PART 3  EXECUTION 

3.1 EXAMINATION 

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

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

3.2 INSTALLATION 

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

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

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

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

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

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

G. Box Locations: 

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08 
3100 as required where approved by the Architect. 

2. Unless dimensioned, box locations indicated are approximate. 

3. Locate boxes as required for devices installed under other sections or by others. 

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 2726. 

b. Communications Systems Outlets:  Comply with Section 27 1000. 
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4. Locate boxes so that wall plates do not span different building finishes. 

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

6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location 
at different mounting heights, install along a common vertical center line. 

7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide 
minimum 6 inches (150 mm) horizontal separation unless otherwise indicated. 

8. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls 
back-to-back; provide minimum 24 inches (610 mm) horizontal separation. 

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

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide 

minimum 24 inches (610 mm) separation where wall is constructed with individual 

noncommunicating stud cavities or protect both boxes with listed putty pads. 

b. Do not install flush-mounted boxes with area larger than 16 square inches (0.0103 sq 

m) or such that the total aggregate area of openings exceeds 100 square inches 

(0.0645 sq m) for any 100 square feet (9.29 sq m) of wall area. 

10. Locate junction and pull boxes in the following areas, unless otherwise indicated or 
approved by the Architect: 

a. Concealed above accessible suspended ceilings. 

b. Within joists in areas with no ceiling. 

c. Electrical rooms. 

d. Mechanical equipment rooms. 

H. Box Supports: 

1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using 
suitable supports and methods approved by the authority having jurisdiction. 

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

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

I. Install boxes plumb and level. 

J. Flush-Mounted Boxes: 

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

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

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

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

M. Close unused box openings. 

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

3.3 CLEANING 

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

3.4 PROTECTION 

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

END OF SECTION
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SECTION 26 0553  
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Electrical identification requirements. 

B. Identification nameplates and labels. 

C. Wire and cable markers. 

D. Voltage markers. 

E. Warning signs and labels. 

1.2 REFERENCE STANDARDS 

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs 2011 
(Reaffirmed 2017). 

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011 
(Reaffirmed 2017). 

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

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

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

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

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

B. Sequencing: 

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until 
identification products have been installed. 

2. Do not install identification products until final surface finishes and painting are complete. 

1.4 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

1.5 FIELD CONDITIONS 

A. Do not install adhesive products when ambient temperature is lower than recommended by 
manufacturer. 
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PART 2  PRODUCTS 

2.1 IDENTIFICATION REQUIREMENTS 

A. Identification for Equipment: 

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

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

3. Use identification nameplate to identify disconnect location for equipment with remote 
disconnecting means. 

4. Use identification label on inside of door at each fused switch to identify required NEMA 
fuse class and size. 

5. Use warning signs to identify electrical hazards for entrances to all rooms and other 
guarded locations that contain exposed live parts operating at 600 V nominal or less with 
the word message "DANGER; Electrical hazard; Authorized personnel only" or approved 
equivalent. 

6. Use warning labels to identify electrical hazards for equipment, compartments, and 
enclosures containing exposed live parts or exposed conductors operating at over 600 V 
nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT". 

7. Use warning labels, identification nameplates, or identification labels to identify electrical 
hazards for equipment where multiple power sources are present with the word message 
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all 
electric power including remote disconnects before servicing" or approved equivalent. 

B. Identification for Conductors and Cables: 

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 0519. 

2. Use identification nameplate or identification label to identify color code for ungrounded 
and grounded power conductors inside door or enclosure at each piece of feeder or 
branch-circuit distribution equipment when premises has feeders or branch circuits served 
by more than one nominal voltage system. 

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

a. At each source and load connection. 

b. Within boxes when more than one circuit is present. 

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

enclosure. 

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

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

C. Identification for Raceways: 

1. Use voltage markers or color-coded bands to identify systems other than normal power 
system for accessible conduits at maximum intervals of 20 feet (6.1 m). 

a. Color-Coded Bands:  Use field-painting or vinyl color coding electrical tape to mark 

bands 3 inches (76 mm) wide. 
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1) Color Code: 

2) Field-Painting:  Comply with Section 09 9123 and 09 9113. 

3) Vinyl Color Coding Electrical Tape:  Comply with Section 26 0519. 

2. Use identification labels or plastic marker tags to identify circuits enclosed for accessible 
conduits at wall penetrations, at floor penetrations, at roof penetrations, and at equipment 
terminationswhen source is not within sight. 

3. Use identification labels or plastic marker tags to identify spare conduits at each end. 
Identify purpose and termination location. 

4. Use underground warning tape to identify underground raceways. 

5. Use voltage markers to identify highest voltage present for wireways at maximum 
intervals of 20 feet (6.1 m). 

D. Identification for Boxes: 

1. Use voltage markers to identify highest voltage present. 

2. Use voltage markers or color coded boxes to identify systems other than normal power 
system. 

a. Color-Coded Boxes:  Field-painted in accordance with Section 09 9123 and 09 9113 

per the same color code used for raceways. 

3. Use identification labels to identify circuits enclosed. 

4. Use warning labels to identify electrical hazards for boxes containing exposed live parts 
or exposed conductors operating at over 600 V nominal with the word message 
"DANGER; HIGH VOLTAGE; KEEP OUT". 

2.2 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 

1. Materials: 

a. Indoor Clean, Dry Locations:  Use plastic nameplates. 

b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for 

exterior use. 

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

a. Exception:  Provide minimum thickness of 1/8 inch (3 mm) when any dimension is 

greater than 4 inches (100 mm). 

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

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

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

B. Identification Labels: 

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

C. Format for Equipment Identification: 

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

2. Legend: 

a. Equipment designation or other approved description. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height: 

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

5. Color: 

a. Normal Power System: White text on black background. 

D. Format for General Information and Operating Instructions: 

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

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

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  1/4 inch (6 mm). 

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

E. Format for Fire Alarm Device Identification: 

1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm). 

2. Legend:  Designation indicated and device zone or address. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch (5 mm). 

5. Color:  Red text on white background. 

2.3 WIRE AND CABLE MARKERS 

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

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

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

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

1. Do not use handwritten text. 

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

F. Color:  Black text on white background unless otherwise indicated. 
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2.4 VOLTAGE MARKERS 

A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or 
vinyl snap-around type markers. 

B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or 
self-adhesive vinyl cloth type markers. 

C. Minimum Size: 

1. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified. 

2. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches (29 by 110 mm). 

3. Markers for Junction Boxes:  1/2 by 2 1/4 inches (13 by 57 mm). 

D. Legend: 

1. Markers for Voltage Identification:  Highest voltage present. 

2. Markers for System Identification: 

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

2.5 WARNING SIGNS AND LABELS 

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable. 

B. Warning Signs: 

1. Materials: 

a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive 

vinyl signs. 

b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs. 

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners. 

3. Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated. 

C. Warning Labels: 

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using 
materials recognized to UL 969. 

a. Do not use labels designed to be completed using handwritten text. 

b. Provide polyester overlaminate to protect handwritten text. 

2. Machine-Printed Labels:  Use thermal transfer process printing machines and 
accessories recommended by label manufacturer. 

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

PART 3  EXECUTION 

3.1 PREPARATION 

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

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

B. Install identification products to be plainly visible for examination, adjustment, servicing, and 
maintenance. Unless otherwise indicated, locate products as follows: 

1. Surface-Mounted Equipment:  Enclosure front. 

2. Flush-Mounted Equipment:  Inside of equipment door. 

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear 
access. 

4. Elevated Equipment:  Legible from the floor or working platform. 

5. Branch Devices:  Adjacent to device. 

6. Interior Components:  Legible from the point of access. 

7. Conduits:  Legible from the floor. 

8. Boxes:  Outside face of cover. 

9. Conductors and Cables:  Legible from the point of access. 

10. Devices:  Outside face of cover. 

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

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

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

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

G. Secure rigid signs using stainless steel screws. 

H. Mark all handwritten text, where permitted, to be neat and legible. 

3.3 FIELD QUALITY CONTROL 

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs 
of improper adhesion. 

END OF SECTION 
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SECTION 28 0513  
  CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Low-voltage control cabling. 

2. Control-circuit conductors. 

3. Fire alarm wire and cable. 

4. Identification products. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1.4 FIELD CONDITIONS 

A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged. 

1. Indications that wire and cables are wet or moisture damaged include, but are not limited 
to, discoloration and sagging of factory packing materials. 

B. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and 
connecting materials until wet work in spaces is complete and dry, and temporary HVAC 
system is operating and maintaining ambient temperature and humidity conditions at 
occupancy levels during the remainder of the construction period. 

PART 2  PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

B. 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. 

2.2 LOW-VOLTAGE CONTROL CABLE 

A. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors. 

2. PVC insulation. 
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3. Unshielded. 

4. PVC jacket. 

5. Flame Resistance:  Comply with NFPA 262. 

2.3 CONTROL-CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in 
raceway. 

B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in 
raceway. 

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with 
UL 83. 

2.4 FIRE ALARM WIRE AND CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Belden 

2. Draka Cableteq USA. 

3. General Cable - Carol Brand. 

4. Genesis Cable Products; Honeywell International, Inc. 

5. Rockbestos-Suprenant Cable Corp. 

6. West Penn. 

7. Engineer pre-approved equivalent 

B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

C. Signaling Line Circuits:  Twisted, shielded pair,  No. 18 AWG. 

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 

1. Line-Voltage Circuits:  No. 12 AWG, minimum. 

2. Multiconductor Armored Cable:  NFPA 70, Type MC, copper conductors, Type 
TFN/THHN conductor insulation, copper drain wire, copper armor with red identifier stripe, 
NTRL listed for fire alarm and cable tray installation, plenum rated, and complying with 
requirements in UL 2196 for a 2-hour rating. 

2.5 IDENTIFICATION PRODUCTS 

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

2.6 SOURCE QUALITY CONTROL 

A. Cable will be considered defective if it does not pass tests and inspections. 

B. Prepare test and inspection reports. 
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PART 3  EXECUTION 

3.1 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for installation of supports for cables. 

3.2 WIRING METHOD 

A. Install wiring in metal pathways and wireways. 

1. Minimum conduit size shall be 3/4 inch (21 mm).  Control and data transmission wiring 
shall not share conduit with other building wiring systems. 

B. Install cable, concealed in accessible ceilings, walls, and floors when possible. 

C. Wiring within Enclosures: 

1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii. 

2. Install lacing bars and distribution spools. 

3. Separate power-limited and non-power-limited conductors as recommended in writing by 
manufacturer. 

4. Install conductors parallel with or at right angles to sides and back of enclosure. 

5. Connect conductors that are terminated, spliced, or interrupted in any enclosure 
associated with intrusion system to terminal blocks. 

6. Mark each terminal according to system's wiring diagrams. 

7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal 
blocks, or plug connectors. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1. 

B. Conductors:  Size according to system manufacturer's written instructions unless otherwise 
indicated. 

C. General Requirements for Cabling: 

1. Terminate all conductors; no cable shall contain unterminated elements.  Make 
terminations only at indicated outlets, terminals, and cross-connect and patch panels. 

2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals. 

3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 

4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

5. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions. 
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3.4 FIRE ALARM WIRING INSTALLATION 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring Method:  Install wiring in metal raceway according to Section 28 0528 "Pathways for 
Electronic Safety and Security." 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated 
with the fire alarm system, may not contain any other wire or cable. 

2. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same 
cable or raceway as signaling line circuits. 

D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by manufacturer.  Install conductors parallel with or at right angles to sides and 
back of the enclosure.  Bundle, lace, and train conductors to terminal points with no 
excess.  Connect conductors that are terminated, spliced, or interrupted in any enclosure 
associated with the fire alarm system to terminal blocks.  Mark each terminal according to the 
system's wiring diagrams.  Make all connections with approved crimp-on terminal spade lugs, 
pressure-type terminal blocks, or plug connectors. 

E. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different 
colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes and covers 
red. 

F. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the fire alarm 
control panel and the transmitter.  Install number of conductors and electrical supervision for 
connecting wiring as needed to suit monitoring function. 

3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS 

A. 120-V Power Wiring:  Install according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" unless otherwise indicated. 

B. Minimum Conductor Sizes: 

3.6 CONNECTIONS 

A. Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System for 
connecting, terminating, and identifying wires and cables. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 



IA DAS - WRC Med Center New Fire Sprinkler  

Project # 2112101000   

 

 

 Issued for (Purpose) 02-25-2022  

Conductors and Cables for 

Electronic Safety and Security 

28 0513 - 5  

B. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit. 

C. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 280513
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SECTION 28 3111  
  DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 

2. Manual fire-alarm boxes. 

3. System smoke detectors. 

4. Heat detectors. 

5. Notification appliances. 

6. Remote annunciator. 

7. Addressable interface device. 

8. Digital alarm communicator transmitter. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. NICET:  National Institute for Certification in Engineering Technologies. 

1.4 SYSTEM DESCRIPTION 

A. Noncoded addressable system, with automatic sensitivity control of certain smoke detectors 
and multiplexed signal transmission, dedicated to fire-alarm service only. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

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

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

2. Include voltage drop calculations for notification appliance circuits. 

3. Include battery-size calculations. 

4. Include performance parameters and installation details for each detector, verifying that 
each detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating. 



 

IA DAS - WRC Med Center New Fire Sprinkler  

Project # 2112101000  

 

Digital, Addressable Fire-Alarm 

System  

28 3111 - 2  

Issued for Addendum #1  

02-25-2022   
  

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

C. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to 
Architect. 

2. Shop Drawings shall be prepared under the supervision of persons with the following 
qualifications: 

a. NICET-certified fire-alarm technician, Level IV minimum. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

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

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter 
in NFPA 72. 

2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 
Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software. 

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 
the same name and include the following: 

a. Frequency of testing of installed components. 

b. Frequency of inspection of installed components. 

c. Requirements and recommendations related to results of maintenance. 

d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 

6. Abbreviated operating instructions for mounting at fire-alarm control unit. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup:  On magnetic media or compact disk, complete with data files. 

3. Device address list. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation 
of units required for this Project.   
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B. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or 
registered fire protection engineer, employed by fire alarm control panel manufacturer, 
Contractor, or installer, with experience designing fire alarm systems in the jurisdictional area 
of the authorities having jurisdiction. 

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

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

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

F. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL. 

PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Siemens Building Technologies, Inc.; Fire Safety Division. No substitions 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 

2. Duct smoke detectors. 

3. Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 

2. Identify alarm at fire-alarm control unitand remote annunciators. 

3. Transmit an alarm signal to the remote alarm receiving station. 

4. Activate voice/alarm communication system. 

5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 

6. Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

1. Valve supervisory switch. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 
devices. 

3. Loss of primary power at fire-alarm control unit. 
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4. Ground or a single break in fire-alarm control unit internal circuits. 

5. Abnormal ac voltage at fire-alarm control unit. 

6. Break in standby battery circuitry. 

7. Failure of battery charging. 

8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Trouble and Supervisory Signal Actions: annunciate at fire-alarm control unit and 
remote annunciators .  Record the event in system memory. 

F. System Trouble and Supervisory Signals Actions:  annunciate at fire-alarm control unit and 
remote control units.  Record the event in system memory. 

2.3 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

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

2. Detectors shall be four-wire type. 

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

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

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

6. Integral Visual-Indicating Light:  LED type indicating detector has operated. 

7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, 
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire-alarm control unit. 

a. Provide multiple levels of detection sensitivity for each sensor. 

B. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 

b. Device type. 

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

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 

b. Device type. 
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3. Each sensor shall have multiple levels of detection sensitivity. 

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

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

2.4 HEAT DETECTORS 

A. General Requirements for Heat Detectors:  Comply with UL 521. 

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F (57 
deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated. 

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

C. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a fixed 
temperature of 190 deg F (88 deg C). 

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

2.5 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Individually addressed, connected to a 
signaling line circuit, equipped for mounting as indicated and with screw terminals for system 
connections. 

B. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level 
of 90 dBA, measured 10 feet (3 m) from the horn, using the coded signal prescribed in UL 464 
test protocol. 

C. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or nominal 
white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in 
minimum 1-inch- (25-mm-) high letters on the lens. 

1. Rated Light Output: 

a. 15/30/75/110 cd, selectable in the field. 

2. Mounting:  Wall mounted unless otherwise indicated. 

3. For units with guards to prevent physical damage, light output ratings shall be determined 
with guards in place. 

4. Flashing shall be in a temporal pattern, synchronized with other units. 

5. Strobe Leads:  Factory connected to screw terminals. 

6. Mounting Faceplate:  Factory finished, red. 

D. Voice/Tone Notification Appliances: 

1. Appliances shall comply with UL 1480 and shall be listed and labeled by an NRTL. 

2. High-Range Units:  Rated 2 to 15 W. 

3. Low-Range Units:  Rated 1 to 2 W. 

4. Mounting:  Flush. 

5. Matching Transformers:  Tap range matched to acoustical environment of speaker 
location. 
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2.6 DEVICE GUARDS 

A. Description:  Welded wire mesh of size and shape for the manual station, smoke detector, 
gong, or other device requiring protection. 

1. Factory fabricated and furnished by manufacturer of device. 

2. Finish:  Paint of color to match the protected device. 

PART 3  EXECUTION 

3.1 EQUIPMENT INSTALLATION 

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

B. Equipment Mounting:  Install fire-alarm control unit on concrete base with tops of cabinets not 
more than 72 inches (1830 mm) above the finished floor.  Comply with requirements for 
concrete base specified in Section 03 3000 "Cast-in-Place Concrete." 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 
base. 

2. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

3. Install anchor bolts to elevations required for proper attachment to supported equipment. 

C. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for smoke-detector spacing. 

2. Smooth ceiling spacing shall not exceed 30 feet (9 m). 

3. HVAC:  Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-air 
opening. 

4. Lighting Fixtures:  Locate detectors not closer than 12 inches (300 mm) from any part of a 
lighting fixture. 

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

E. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler 
water-flow switch and valve-tamper switch that is not readily visible from normal viewing 
position. 

F. Audible Alarm-Indicating Devices:  Install not less than 6 inches (150 mm) below the 
ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating 
mechanism concealed behind a grille. 

G. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 
6 inches (150 mm) below the ceiling. 

H. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

I. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches 
(1830 mm) above the finished floor. 

J. Annunciator:  Install with top of panel not more than 72 inches (1830 mm) above the finished 
floor. 
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K. Documentation cabinet: 

1. installed at fire alarm panel or another approved location at the protected premises. 

2. all record documentation shall be stored in the documentation cabinet. 

3. no record documentation shall be stored in the control unit 

4. when not at control unit indicate location of documentation cabinet at the control unit. 

5. Emergency communication system and fire alarm system record documentation shall be 
permitted to be maintained together in the same cabinet 

3.2 CONNECTIONS 

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

1. Supervisory connections at valve supervisory switches. 

3.3 IDENTIFICATION 

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

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

3.4 GROUNDING 

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

3.5 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 

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

D. Tests and Inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system 

documentation that is required by NFPA 72 in its "Completion Documents, 

Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire 

Alarm Systems" Chapter. 

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

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

5. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" 
Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 

E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added 
or replaced devices and appliances. 

F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain fire-alarm system. 


