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ADDENDUM NO. 1 WAS PREVIOUSLY ISSUED ON August 7, 2026.

The Bidding Documents are modified, supplemented, or augmented as follows and the Addendum is hereby
made a part of the proposed Contract Documents.

The following Drawing(s) and Attachment(s) are issued with this Addendum:

Drawing No(s).:
Attachment(s):

Item No.

SC-1

SC-2

SC-3

SC-4

SC-5

M2.1B, EO.1, E0.2, ED1.1A, E1.1A, E1.1B

Specification Sections: 00 0110, 20 0500, 20 0510, 20 0529, 22 0523, 22 1116,
22 1119, 26 0010, 26 0519, 26 0526, 26 0529, 26 0533, 26 0533, 26 2726,
26 2816, 26 5119, 26 5700

Specification Changes

Refer to Section No. 00 0110 — TABLE OF CONTENTS (reissued):
A. New sections added to Specification Manual, as indicated.

Refer to Section No. 20 0500 - MECHANICAL GENERAL REQUIREMENTS
(new):
A. New section added to Specification Manual.

Refer to Section No. 20 0510 - BASIC MECHANICAL MATERIALS AND
METHODS (new):

A. New section added to Specification Manual.

Refer to Section No. 20 0529 - HANGERS AND SUPPORTS (new):
A. New section added to Specification Manual.

Refer to Section No. 22 0523 - GENERAL-DUTY VALVES FOR PLUMBING
(new):
A. New section added to Specification Manual.
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SC-6 Refer to Section No. 22 1116 - DOMESTIC WATER PIPING (new):
A. New section added to Specification Manual.

SC-7 Refer to Section No. 22 1119 - DOMESTIC WATER PIPING SPECIALTIES
(new):

A. New section added to Specification Manual.

SC-8 Refer to Section No. 26 0010 - ELECTRICAL GENERAL REQUIREMENTS
(new):
A. New section added to Specification Manual.

SC-9 Refer to Section No. 26 0519 - CONDUCTORS AND CABLES (new):
A. New section added to Specification Manual.

SC-10 Refer to Section No. 26 0526 - GROUNDING AND BONDING (new):
A. New section added to Specification Manual.

SC-11 Refer to Section No. 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS (new):

A. New section added to Specification Manual.

SC-12 Refer to Section No. 26 0533 - RACEWAYS AND BOXES (new):
A. New section added to Specification Manual.

SC-13 Refer to Section No. 26 0553 - ELECTRICAL IDENTIFICATION (new):
A. New section added to Specification Manual.

SC-14 Refer to Section No. 26 2726 - WIRING DEVICES (new):
A. New section added to Specification Manual.

SC-15 Refer to Section No. 26 2816 - ENCLOSED SWITCHES AND CIRTCUIT
BREAKERS (new):

A. New section added to Specification Manual.

SC-16 Refer to Section No. 26 5119 - LED INTERIOR LIGHTING (new):
A. New section added to Specification Manual.
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SC-17 Refer to Section No. 26 5700 - LUMINAIRE PRODUCT DATA (new):
A. New section added to Specification Manual.

Item No. Mechanical Drawing Changes

MD-1 Refer to Drawing No. M2.1B (new):
A. Added sheet for plumbing scope.

Item No. Electrical Drawing Changes

ED-1 Refer to Drawing Nos. EO.1, E0.2, ED1.1A, E1.1A, E1.1B (new):
A. Added sheets for Electrical scope.

***END OF ADDENDUM NO. 2***
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SECTION 20 0500 - MECHANICAL GENERAL REQUIREMENTS
***ADDZ***

PART 1 GENERAL
1.1RELATED DOCUMENTS
A. Drawings and General Provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to work of this Section.
1.2 SUMMARY
A. This Section includes mechanical general administrative and procedural requirements. The
following requirements are included in this Section to supplement the requirements specified in
Division 01 Specification Sections.
1.3 INDUSTRY STANDARDS
A. Applicability of Standards: Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced. Such standards
are made a part of the Contract Documents by reference.

1. AABC - Associated Air Balance Council; www.aabc.com.

2. AASHTO - American Association of State Highway and Transportation Officials;
www.transportation.org.

3. ABMA - American Bearing Manufacturers Association; www.americanbearings.org.

4. ABMA - American Boiler Manufacturers Association; www.abma.com.

5. AGA - American Gas Association; www.aga.org.

6. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org.

7.  AMCA - Air Movement and Control Association International, Inc.; www.amca.org.

8.  ANSI - American National Standards Institute; www.ansi.org.

9. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers;
www.ashrae.org.

10. ASME - ASME International; (American Society of Mechanical Engineers);
www.asme.org.

11. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org.

12. ASTM - ASTM International; www.astm.org.

13. AWS - American Welding Society; www.aws.org.

14. AWWA - American Water Works Association; www.awwa.org.

15. CDA - Copper Development Association; www.copper.org.

16. CGA - Compressed Gas Association; www.cganet.com.

17. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org.

18. CSA - CSA International; (Formerly: IAS - International Approval Services); www.csa-
international.org.

19. CSI - Construction Specifications Institute (The); www.csiresources.org.

20. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); www.cti.org.

21. FM Approvals - FM Approvals LLC; www.fmglobal.com.

22. HlI - Hydraulic Institute; www.pumps.org.

23. ICC - International Code Council; www.iccsafe.org.

24. |EEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.

25. IGSHPA - International Ground Source Heat Pump Association; www.igshpa.okstate.edu.
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26. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA);
www.intertek.com.

27. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.;
www.mss-hg.org

28. NADCA - National Air Duct Cleaners Association; www.nadca.com.

29. NAIMA - North American Insulation Manufacturers Association; www.naima.org.

30. NEBB - National Environmental Balancing Bureau; www.nebb.org.

31. NECA - National Electrical Contractors Association; www.necanet.org.

32. NEMA - National Electrical Manufacturers Association; www.nema.org.

33. NETA - InterNational Electrical Testing Association; www.netaworld.org.

34. NFPA - National Fire Protection Association; www.nfpa.org.

35. NSF - NSF International; www.nsf.org.

36. NSPE - National Society of Professional Engineers; www.nspe.org.

37. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association;
www.smacna.org.

38. STI - Steel Tank Institute; www.steeltank.com.

39. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org.

40. UL - Underwriters Laboratories Inc.; www.ul.com.

41. USGBC - U.S. Green Building Council; www.usgbc.org.

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless
otherwise indicated.

C. Copies of Standards: Each entity engaged in construction on Project should be familiar with
industry standards applicable to its construction activity. Copies of applicable standards are not
bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction activity, obtain
copies directly from publication source.

1.4 PERFORMANCE REQUIREMENTS

A. Systems Components Pressure and Temperature Ratings: Not less than indicated and as

required for system pressures and temperatures.
1.5 QUALITY ASSURANCE

A. Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental
services required to complete, test and leave ready for operation the mechanical systems as
specified and as indicated on Drawings.

1. Contract Documents are complimentary, and what is required by one shall be as binding
as if required by all. In the event of inconsistencies or disagreements within the
Construction Documents bids shall be based on the most expensive combination of
quality and quantity of the work indicated.

B. Ordinances and Codes: Perform all Work in accordance with applicable Federal, State and
local ordinances and regulations, the Rules and Regulations of ASHRAE, NFPA, SMACNA and
UL, unless otherwise indicated.

1. Notify the Architect/Engineer in writing before submitting a proposal should any changes
in Drawings or Specifications be required to conform to the above codes, rules or
regulations.

2.  If the Contractor performs any work knowing it to be contrary to such laws, ordinances,
rules and regulations, and without notice to A/E, the Contractor shall bear all costs arising
from corrective measures.
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C. Source Limitations: Obtain equipment and other components of the same or similar systems
through one source from a single manufacturer.

D. Tests and Inspections: Perform all tests required by state, city, county and/or other agencies
having jurisdiction. Provide all materials, equipment, etc., and labor required for tests.

E. Performance Requirements: Perform all work in a first class and workmanlike manner, in
accordance with the latest accepted standards and practices for the trades involved.

F. Sequence and Schedule: Perform work to avoid interference with the work of other
trades. Remove and relocate work which in the opinion of the Owner’s Representatives causes
interference.

G. Labeling Requirement for Packaged Equipment: Electrical panels on packaged mechanical

equipment shall bear UL label or label of other Nationally Recognized Testing Laboratory
(NRTL) (Intertek, CSA, etc.).

1.6 CODES, PERMITS AND FEES

A.

D.

Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for
Mechanical Work shall be secured and paid for by the Contractor. All Work shall conform to all
applicable codes, rules and regulations.

Rules of local utility companies shall be complied with. Check with each utility company
supplying service to the installation and determine all devices including, but not limited to, all
valves, meter boxes, and meters which will be required and include the cost of all such items in
proposal.

All work shall be executed in accordance with the rules and regulations set forth in local and
state codes. Prepare any detailed drawings or diagrams which may be required by the
governing authorities. Where the drawings and/or specifications indicate materials or
construction in excess of code requirements, the drawings and/or specifications shall govern.
Refer to Division 22 Section “Domestic Water Piping” for purchase and installation of potable
water meters.

1.7 DRAWINGS

A.

B.

The drawings show the location and general arrangement of equipment, piping and related
items. They shall be followed as closely as elements of the construction will permit.

Examine the drawings of other trades and verify the conditions governing the work on the job
site. Arrange work accordingly. Provide fittings, valves, and accessories as required to meet
actual conditions.

Deviations from the drawings, with the exception of minor changes in routing and other such
incidental changes that do not affect the functioning or serviceability of the systems, shall not
be made without the written approval of the Architect/Engineer.

The Architectural and Structural Drawings take precedence in all matters pertaining to the
building structure, Mechanical Drawings in all matters pertaining to Mechanical Trades and
Electrical Drawings in all matters pertaining to Electrical Trades. Where there are conflicts or
differences between the drawings for the various trades, report such conflicts or differences to
the Architect/Engineer for resolution.

Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field
measurements required to complete the Work.
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1.8 MATERIAL AND EQUIPMENT MANUFACTURERS

A

Equipment: All items of equipment shall be furnished complete with all accessories normally
supplied with the catalog items listed and all other accessories necessary for a complete and
satisfactory operating system. All equipment and materials shall be new and shall be standard
products of manufacturers regularly engaged in the production of plumbing, heating, ventilating
and air conditioning equipment and shall be the manufacturer's latest design.
If an approved manufacturer is other than the manufacturer used as the basis for design, the
equipment or product provided shall be equal in size, quality, durability, appearance, capacity,
and efficiency through all ranges of operation, shall conform with arrangements and space
limitations of the equipment shown on the plans and/or specified, shall be compatible with the
other components of the system and shall comply with the requirements for Items Requiring
Prior Approval specified in this section of the Specifications. All costs to make these items of
equipment comply with these requirements including, but not limited to, piping, sheet metal,
electrical work, and building alterations shall be included in the original Bid.
All package unit equipment and skid mounted mechanical components that are factory
assembled shall meet, in detail, the products named and specified within each section of the
Mechanical and Electrical Specifications.
Changes Involving Electrical Work: The design of the mechanical systems is based on the
equipment scheduled on the Drawings. Equipment of higher electrical characteristics may be
furnished provided such proposed equipment is approved in writing and connecting electrical
services, circuit breakers, and conduit sizes are appropriately modified with no additional cost
to project. If minimum energy ratings or efficiencies are specified, equipment shall comply with
requirements.
1. Where equipment changes are made that involve additional Electrical Work (larger size
motor, additional wiring of equipment, etc.) the Mechanical Trades involved shall
compensate the Electrical Trades for the cost of the additional Work required.

1.9 INSPECTION OF SITE

A.

Visit the site, examine and verify the conditions under which the Work must be conducted
before submitting Proposal. The submitting of a Proposal implies that the Contractor has visited
the site and understands the conditions under which the Work must be conducted. No
additional charges will be allowed because of failure to make this examination or to include all
materials and labor to complete the Work.

No contract sum adjustments or contract time extensions will be made for Contractor claims
arising from conditions which were or could have been observable, ascertainable or reasonably
foreseeable from a site visit or inquiry into local conditions affecting the execution of the work.

1.10 ITEMS REQUIRING PRIOR APPROVAL

A.

Bids shall be based upon manufactured equipment specified. All items that the Contractor
proposes to use in the Work that are not specifically named in the Contract Documents must be
submitted for review prior to bids. Such items must be submitted in compliance with Division 01
specifications. Requests for prior approval must be accompanied by complete catalog
information, including but not limited to, model, size, accessories, complete electrical
information and performance data in the form given in the equipment schedule on the drawings
at stated design conditions. Where items are referred to by symbolic designations on the
drawings, all requests for prior approval shall bear the same designations.
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1. Equipment to be considered for prior approval shall be equal in quality, durability,
appearance, capacity and efficiency through all ranges of operation, shall fulfill the
requirements of equipment arrangement and space limitations of the equipment shown on
the plans and/or specified and shall be compatible with the other components of the
system.

2. All costs incurred to make equipment comply with other requirements, including providing
maintenance, clearance, piping, sheet metal, electrical, replacement of other components,
and building alterations shall be included in the original bid.

B. Voluntary alternates may be submitted for consideration, with listed addition or deduction to the

bid, but will not affect the awarding of the contract.

1.1 ACTION SUBMITTALS

A.
B.

Submit for review in compliance with Division 01.

Equipment and material submittals required are indicated in the Mechanical; Fire Suppression;
Plumbing; and Heating, Ventilating and Air Conditioning Sections. Refer to Division 01 for
submittal quantities.

Submittals shall be in groupings of similar or related items. Plumbing fixture submittals shall be
in one package including all fixtures intended to be used for this project. Incomplete submittal
groupings will be returned “Rejected”. Submit product data with identification mark number or
symbol numbers as specified or scheduled on the Mechanical Drawings.

Submittals shall be project specific. Standard detail drawings and schedule not clearly
indicating which data is associated with this Project will be returned “Rejected”.

If deviations (not substitutions) from Contract Documents are deemed necessary by the
Contractor, details of such deviations, including changes in related portions of the project and
the reasons therefore, shall be included with the submittal for approval.

1.12 INFORMATIONAL SUBMITTALS
A. Shop Drawings:

1. Prepare shop drawings to scale for the Architect/Engineer for review.

2. Shop drawings shall be reviewed by the Mechanical Contractor for completeness and
accuracy prior to submitting to the Architect/Engineer for review. The shop drawings shall
be dated and signed by the Mechanical Contractor prior to submission.

3. No equipment shall be shipped from stock or fabricated until shop drawings for them have
been reviewed by the Architect/Engineer. Review is only for general conformance with the
design concept of the project and general compliance with the information given in the
Contract Documents. Any action indicated is subject to the requirement of the plans and
specifications.

a. By the review of shop drawings, the Architect/Engineer does not assume
responsibility for actual dimensions or for the fit of completed work in position, nor
does such review relieve Mechanical Trades of full responsibility for the proper and
correct execution of the work required.

b. Contractor is responsible for:

1) Dimensions, which shall be confirmed and correlated at the job site.
2) Fabrication processes and techniques of construction.
3) Quantities.
4) Coordination of Contractor’s work with all other trades.
5) Satisfactory performance of Contractor’s work.
6) Temporary aspects of the construction process.
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4.

Submit detailed shop drawings of piping systems showing pipe routing and types and
locations of all pipe hangers.

B. Coordination Drawings:

1.

Submit project specified coordination drawings for review in compliance with Division 01
Specification Sections.

1.13 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Instructional Manuals:

1.

2.

Submit project specific Operation and Maintenance Instructional Manuals for review in
compliance with Division 01 Specification Sections.
Provide complete operation and maintenance instructional manuals covering all
mechanical equipment herein specified, together with parts lists. Maintenance and
operating instructional manuals shall be job specific to this project. Generic manuals are
not acceptable. One copy of all manuals shall be furnished for Owner. Maintenance and
operating instructional manuals shall be provided when construction is approximately 75
percent complete.
For Commissioned Projects: Operation and maintenance instructional manuals shall be
submitted a minimum of four weeks prior to functional testing.
Format: Submit operation and maintenance manuals in the following format:

a. PDF electronic file. Assemble each manual into a composite electronically indexed

file. Submit on digital media acceptable to Architect.

1) Name each indexed document file in composite electronic index with applicable
item name. Include a complete electronically linked operation and maintenance
directory.

2) Enable inserted reviewer comments on draft submittals.

The operating and maintenance instructions shall include a brief, general description for
all mechanical systems including, but not limited to:
a. Routine maintenance procedures.

b. Lubrication chart listing all types of lubricants to be used for each piece of equipment
and the recommended frequency of lubrication.

C. Trouble-shooting procedures.

d. Contractor's telephone numbers for warranty repair service.

e. Submittals.

f. Recommended spare parts list.

g. Names and telephone numbers of major material suppliers and subcontractors.

h. System schematic drawings.

B. Record Drawings:

1.
2.

Submit record drawings in compliance with Division 01.

Contractor shall submit to the Architect/Engineer, record drawings on electronic media or
vellum which have been neatly marked to represent as-built conditions for all new
mechanical work.

The Contractor shall keep accurate note of all deviations from the construction documents
and discrepancies in the underground concealed conditions and other items of
construction on field drawings as they occur. The marked up field documents shall be
available for review by the Architect, Engineer and Owner at their request.

C. Warranties:
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1. Warranty: Comply with the requirements in Division 01 Specification Sections. Contractor
shall warranty that the mechanical installation is free from defects and agrees to replace
or repair, to the Owner’s satisfaction, any part of this mechanical installation which
becomes defective within a period of one year (unless specified otherwise in other
Mechanical; Fire Suppression; Plumbing; or Heating, Ventilating and Air Conditioning
Sections) from the date of substantial completion following final acceptance, provided that
such failure is due to defects in the equipment, material, workmanship or failure to follow
the contract documents.

2. File with the Owner any and all warranties from the equipment manufacturers including
the operating conditions and performance capacities they are based on.

1.14 INSTRUCTION OF OWNER PERSONNEL

A

E.

Before final inspection, instruct Owner's designated personnel in operation, adjustment, and
maintenance of mechanical equipment and systems at agreed upon times. A minimum of 24
hours of formal instruction to Owner's personnel shall be provided for each building. Additional
hours are specified in individual specification sections.

For equipment requiring seasonal operation, perform instructions for other seasons within six
months.

Use operation and maintenance manuals as basis for instruction. Review contents of manual
with personnel in detail to explain all aspects of operation and maintenance.

In addition to individual equipment training provide overview of each mechanical system. Utilize
the as-built documents for this overview.

Prepare and insert additional data in operation and maintenance manual when need for such
data becomes apparent during instruction.

1.15 WARRANTY

A

B.

Warranty: Comply with the requirements in Division 01 Specification Sections. Contractor shall
warranty that the mechanical installation is free from defects and agrees to replace or repair, to
the Owner’s satisfaction, any part of this mechanical installation which becomes defective
within a period of one year (unless specified otherwise in other Mechanical; Fire Suppression;
Plumbing; or Heating, Ventilating and Air Conditioning Sections) from the date of substantial
completion following final acceptance, provided that such failure is due to defects in the
equipment, material, workmanship or failure to follow the contract documents.

File with the Owner any and all warranties from the equipment manufacturers including the
operating conditions and performance capacities they are based on.

PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
3.1 MECHANICAL DEMOLITION WORK

A.

Demolition of existing mechanical equipment and materials shall be done by the Contractor
unless otherwise indicated. Include items such as, but not limited to, existing piping, pumps,
ductwork, supports, and equipment where such items are not required for the proper operation
of the modified system.

Include draining of piping systems where required for demolition, modification of, or connection
to existing systems.

In general, demolition work is indicated on the Drawings. However, the Contractor shall visit the
job site to determine the full extent and character of this Work.
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D.

Unless specifically noted to the contrary, removed materials shall not be reused in the work.

Salvaged materials that are to be reused shall be stored safe against damage and turned over

to the appropriate trade for reuse.

1. Salvaged materials of value that are not to be reused shall remain the property of the
Owner unless such ownership is waived.

2.  Remove items from the systems and turn over to the Owner in their condition prior to
removal. The Owner will move and store these materials.

3. Items on which the Owner waives ownership shall become the property of the Contractor,
who shall remove and legally dispose of same, away from the premises.

Work that has been cut or partially removed shall be protected against damage until covered by

permanent construction.

Clean and flush the interior and exterior of existing relocated equipment and its related piping,

valves, and accessories that are to be reused of mud, debris, pipe dope, oils, welding slag,

loose mill scale, rust, and other extraneous material so that the existing equipment and

accessories can be repainted and repaired as required for the proper operation and

performance of the relocated equipment.

Where existing equipment is to be removed, cap piping under floor, behind face of wall, above

ceiling, or at mains.

Cap ductwork and cap piping immediately adjacent to demolition as soon as demolition

commences in order to allow existing systems to remain in operation.

1. Cap or plug piping with same or compatible piping material.

2.  Cap or plug ducts with same or compatible ductwork material.

3.2 WORK IN EXISTING BUILDINGS

A.

The Owner will provide access to existing buildings as required. Access requirements to
occupied buildings shall be identified on the project schedule. The Contractor, once Work is
started in the existing building, shall complete same without interruption so as to return work
areas as soon as possible to Owner.

Adequately protect and preserve all existing and newly installed Work. Promptly repair any
damage to same at Contractor's expense.

Consult with the Owner’s Representative as to the methods of carrying on the Work so as not
to interfere with the Owner's operation any more than absolutely necessary. Accordingly, all
service lines shall be kept in operation as long as possible and the services shall only be
interrupted at such time as will be designated by the Owner's Representative.

Prior to starting work in any area, obtain approval for doing so from a qualified representative of
the Owner who is designated and authorized by the Owner to perform testing and abatement, if
necessary, of all hazardous materials including but not limited to, asbestos. The Contractor
shall not perform any inspection, testing, containment, removal or other work that is related in
any way whatsoever to hazardous materials under the Contract.

3.3 TEMPORARY SERVICES

A. Provide temporary service as described in Division 01.
B. The existing building will be occupied during construction. Maintain mechanical services and
provide necessary temporary connections and their removal at no additional cost to the Owner.
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3.4 WORK INVOLVING OTHER TRADES

A

Certain items of equipment or materials specified in the Mechanical Division may have to be
installed by other trades due to code requirements or union jurisdictional requirements. In such
instances, the Contractor shall complete the work through an approved, qualified subcontractor
and shall include the full cost for same in proposal.

3.5 ACCEPTANCE PROCEDURE

A.

E.

F.

Upon successful completion of start-up and recalibration, but prior to building acceptance,
substantial completion and commencement of warranties, the Architect/Engineer shall be
requested in writing to observe the satisfactory operation of all mechanical control systems.
The Contractor shall demonstrate operation of equipment and control systems, including each
individual component, to the Owner and Architect/Engineer.

After correcting all items appearing on the punch list, make a second written request to the
Owner and Architect/Engineer for observation and approval.

After all items on the punch list are corrected and formal approval of the mechanical systems is
provided by the Architect/Engineer, the Contractor shall indicate to the Owner in writing the
commencement of the warranty period.

Operation of the following systems shall be demonstrated:

1. Plumbing Systems.

For systems requiring seasonal operation, demonstrate system performance within six months
when weather conditions are suitable.

3.6 PROJECT COMMISSIONING

A.
B.

Refer to Division 01 “Project Commissioning” and the Commissioning Manual.
Purpose: Training, documentation and verification of the operation and functional performance
of mechanical systems for compliance with the “design intent.”

END OF SECTION
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SECTION 20 0510 - BASIC MECHANICAL MATERIALS AND METHODS
***ADDZ***

PART 1 GENERAL
1.1RELATED DOCUMENTS

A.

B.

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

Related Sections include the following:

1. Division 20 Section “Mechanical General Requirements.”

2. Division 22 Section “Domestic Water Piping” for flushing and cleaning of potable water
piping.

SUMMARY

A.

This section includes mechanical materials and installation methods common to mechanical
piping systems, sheet metal systems and equipment. This section supplements all other
Division 20, 21, 22, and 23 Mechanical Sections, and Division 01 Specification Sections.

DEFINITIONS

A.

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in duct shafts.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

The following are industry abbreviations for plastic materials:

ABS: Acrylonitrile-butadiene-styrene plastic.

CPVC: Chlorinated polyvinyl chloride plastic.

PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

RTRF: Reinforced thermosetting resin (fiberglass) fittings.

RTRP: Reinforced thermosetting resin (fiberglass) pipe.

The following are industry abbreviations for rubber materials:

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

2. NBR: Acrylonitrile-butadiene rubber.

ook whN =

REFERENCE STANDARDS

A.

B.
C.
D

E.

40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; Current Edition.

ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).

ASME B16.21 - Nonmetallic Flat Gaskets for Pipe Flanges; 2021.

ASME B18.2.1 - Square, Hex, Heavy Hex, and Askew Head Bolts and Hex, Heavy Hex, Hex
Flange, Lobed Head, and Lag Screws (Inch Series); 2012 (Reaffirmed 2021).

ASTM B32 - Standard Specification for Solder Metal; 2020.
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F.

G.

X

1.5 A

A.

<cHo

ASTM B813 - Standard Specification for Water Flushable Liquid and Paste Fluxes for Soldering
of Copper and Copper Alloy Tube; 2024.
ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper
Alloy Tube and Fittings; 2023.
ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2021a.
ASTM D2235 - Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene
(ABS) Plastic Pipe and Fittings; 2022.
ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2020 (Reapproved 2024).
ASTM D2657 - Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings; 2007
(Reapproved 2023).
ASTM D2661 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40
Plastic Drain, Waste, and Vent Pipe and Fittings; 2024.
ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Hot- and Cold-Water Distribution Systems; 2024.
ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets; 2020 (Reapproved 2024).
ASTM D3139 - Standard Specification for Joints for Plastic Pressure Pipes using Flexible
Elastomeric Seals; 2019 (Reapproved 2025).
ASTM F402 - Standard Practice for Safe Handling of Solvent Cements, Primers, and Cleaners
Used for Joining Thermoplastic Pipe and Fittings; 2026.
ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings; 2022 (Reapproved 2026).
ASTM F656 - Standard Specification for Primers for Use in Solvent Cement Joints of Poly(Vinyl
Chloride) (PVC) and Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Fittings; 2025.
AWWA C219 - Bolted Sleeve-Type Couplings for Plain-End Pipe; 2023.
NSF 14 - Plastics Piping System Components and Related Materials; 2025.
NSF 61 - Drinking Water System Components - Health Effects; 2025, with Addendum
NSF 372 - Drinking Water System Components - Lead Content; 2024.
TION SUBMITTALS
Product Data: For the following:
1. Transition fittings.
2. Dielectric fittings.

1.6 INFORMATIONAL SUBMITTALS

A.

Brazing Certificates: As required by ASME Boiler and Pressure Vessel Code, Section IX, or
AWS B2.2.

1.7 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with requirements in Public Law 111-380, "Reduction of
Lead in Drinking Water Act," about lead content in materials that will be in contact with potable
water for human consumption.

B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic,
potable domestic water piping and components. Include marking "NSF-pw" on piping.

C. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through
9," for potable domestic water piping and components.
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D. Comply with NSF 372, “Drinking Water System Components — Lead Content” for potable
domestic water piping and components.

E. Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel
Code: Section IX, "Welding and Brazing Qualifications," or AWS B2.2, "Standard for Brazing
Procedure and Performance Qualification."

F. Soldering: Qualify processes and operators according to AWS B2.3/2.3M, "Specification for
Soldering Procedure and Performance Qualification."

1.8 DELIVERY, STORAGE, AND HANDLING

A. Storage and Protection: Provide adequate weather protected storage space for all mechanical
equipment and materials deliveries to the job site. Storage locations will be designated by the
Owner’s Representative. Equipment stored in unprotected areas must be provided with
temporary protection.

1. Protect equipment and materials from theft, injury, or damage.

2.  Protect equipment outlets, pipe and duct openings with temporary plugs or caps.

3. Materials with enamel or glaze surface shall be protected from damage by covering and/or
coating as recommended in bulletin “Handling and Care of Enameled Cast Iron Plumbing
Fixtures”, issued by the Plumbing Fixtures Manufacturer Association, and as approved.

4. Electrical equipment furnished by Mechanical Trades and installed by the Electrical
Trades: Turn over to Electrical Trades in good condition, receive written confirmation of
same.

5.  Deliver pipes and tubes with factory-applied end caps. Maintain end caps through
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of
dirt, debris, and moisture.

6. Store plastic pipes protected from direct sunlight. Support to prevent sagging and
bending.

1.9 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for mechanical installations. Coordinate with other trades to ensure
accurate locations and sizes of mechanical spaces, chases, slots, shafts, recesses, and
openings.

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

C. Install Work to avoid interference with work of other trades including, but not limited to,
Architectural and Electrical Trades. Remove and relocate any work that causes an interference
at Contractor's expense.

D. Coordinate requirements for and provide access panels and doors for mechanical items
requiring access that are concealed behind finished surfaces. Access panels and doors are
specified in Division 08 Section "Access Doors and Frames."

E. The mechanical trades shall be responsible for all damage to other work caused by their work
or through the neglect of their workers.

1. All patching and repair of any such damaged work shall be performed by the trades which
installed the work. The cost shall be paid by the Mechanical Trades.

PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Inother Part 2 articles where subparagraph titles below introduce lists, the following

requirements apply for product selection:
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1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.
2.2 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 21, 22, and 23 piping Sections for pipe, tube, and fitting materials

and joining methods.
2.3 JOINING MATERIALS

A. Refer to individual Division 21, 22, and 23 piping Sections for special joining materials not listed
below.

B. Unions: Pipe Size 2 Inches and Smaller:

1. Ferrous pipe: Malleable iron ground joint type unions.
2. Unions in galvanized piping system shall be galvanized.
3.  Copper tube and pipe: Bronze unions with soldered joints.

C. Solder Filler Metals: ASTM B32, lead-free, antimony-free, silver-bearing alloys. Include water-
flushable flux according to ASTM B813.

D. Brazing Filler Metals: Alloys meeting AWS A5.8.

1. Use Type BcuP Series, silver-bearing, copper-phosphorus alloys for joining copper or
bronze socket fittings with copper pipe. Flux is prohibited unless used with bronze fittings.
2. Use Type Bag Series, cadmium-free silver alloys for joining copper with steel, stainless
steel, or other ferrous alloys.
2.4 TRANSITION FITTINGS

A. AWWA Transition Couplings: Same size as, and with pressure rating at least equal to and with

ends compatible with, piping to be joined.

1. Manufacturers:
Cascade Waterworks Mfg. Co.
Dresser Industries, Inc.; DMD Div.
Ford Meter Box Company, Incorporated (The); Pipe Products Div.
JCM Industries.
Smith-Blair, Inc.

f. Viking Johnson.

B. Plastic-to-Metal Transition Fittings: CPVC and PVC one-piece fitting with manufacturer's
Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-
cement-joint end.

1. Manufacturers:
a. IPEX Inc. (formerly Eslon Thermoplastics).

C. Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent
dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
1. Manufacturers:

a. Thompson Plastics, Inc.

D. Plastic-to-Metal Transition Unions: MSS SP-107, CPVC and PVC four-part union. Include brass
end, solvent-cement-joint end, rubber O-ring, and union nut.
1. Manufacturers:

a. NIBCO INC.
b. NIBCO, Inc.; Chemtrol Div.
2.5 DIELECTRIC FITTINGS

A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint,

plain, or weld-neck end connections that match piping system materials.

20T
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B. Insulating Material: Suitable for system fluid, pressure, and temperature.

C. Brass Unions, Brass Nipples, Brass Couplings: For systems up to 286 degrees Fahrenheit
(141.11 degrees Celsius).

D. Dielectric-Flange Kits: Include full-face- or ring-type neoprene or phenolic gasket, phenolic or
polyethylene bolt sleeves, phenolic washers, and steel backing washers.

1. Manufacturers:

Advance Products & Systems, Inc.

Calpico, Inc.

Capitol Manufacturing Co.

GF Piping Systems; George Fischer Central Plastics.

Epco Sales, Inc.

Pipeline Seal and Insulator, Inc.

Watts Water Technologies, Inc.; Watts Regulator Co.

. Zurn Industries, Inc.; Wilkins Div.

2. Separate companion flanges and steel bolts and nuts shall have 150 psig (1034.21
kPa) or 300 psig (2068.43 kPa) minimum working pressure where required to suit system
pressures.

E. Dielectric Nipple/Waterway Fittings: Electroplated steel nipple with inert and noncorrosive,
thermoplastic lining; plain, male NPT threaded, or grooved ends; and 300 psig (2068.43 kPa)
minimum working pressure at 230 degrees Fahrenheit (110 degrees Celsius).

1. Manufacturers:

ASC Engineered Solutions; Gruvlok Manufacturing; DI-LOK Nipples.

Elster Group; Perfection Corp.; ClearFlow.

Precision Plumbing Products, Inc.; ClearFlow.

Sioux Chief Manufacturing Co., Inc.

Tyco Fire & Building Products; Grinnell Mechanical Products; Figure 407 ClearFlow.

: Victaulic Co. of America; Style 47 ClearFlow.

SQ@ w000 TD
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2.6 GROUT
A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.
2. Design Mix: 5000 psi (34473.80 kPa), 28-day compressive strength.
3. Packaging: Premixed and factory packaged.
2.7 EPOXY BONDING COMPOUND
A. Two-component system suitable for bonding wet or dry concrete to each other and to other
materials.
B. Manufacturers:
1. Euco 452 #450; Euclid Chemical Co.
2. Epobond; L & M Construction Chemicals.
3. Sikadur 87; Sika Corp.
PART 3 EXECUTION
3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
A. Refer to piping application schedules on the Drawings.
B. Install piping according to the following requirements and Division 21, 22, and 23 Sections
specifying piping systems, and in accordance with manufacturer’s instructions.

08-12-2026 ADDENDUM NO. 2 BASIC MECHANICAL MATERIALS AND METHODS
20 0510-5



TMP Architecture, Inc. TMP26037
Peter Basso Associates, Inc. PBA2026.0229.00

C.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. The Drawings shall be followed
as closely as elements of construction will permit.

D. During the progress of construction, protect open ends of pipe, fittings, and valves to prevent
the admission of foreign matter. Place plugs or flanges in the ends of all installed work
whenever work stops. Plugs shall be commercially manufactured products.

E. Clean damaged galvanized surfaces and touch-up with a zinc rich coating.

F. Install piping to conserve building space and not interfere with use of space.

G. Group piping whenever practical at common elevations.

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

1. Install piping to allow for expansion and contraction at locations where piping crosses
building or structure expansion joints.

I.  Slope piping and arrange systems to drain at low points.

J. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

K. 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.

L. In concealed locations where piping, other than black steel, cast-iron, or galvanized steel, is
installed through holes or notches in studs, joists, rafters, or similar members less than 1-1/2
inches (38 mm) from the nearest edge of the member, the pipe shall be protected by shield
plates. Protective shield plates shall be a minimum of 1/16 inch (1.59 mm) thick steel, shall
cover the area of the pipe where the member is notched or bored, and shall extend a minimum
of 2 inches (50.8 mm) above sole plates and below top plates.

M. Do not penetrate building structural members unless specifically indicated on drawings.

N. Install piping above accessible ceilings to allow sufficient space for ceiling panel and light fixture
removal.

O. Install valves with stems upright or horizontal, not inverted.

P. Provide clearance for installation of insulation and access to valves and fittings.

Q. Install piping to permit valve and equipment servicing. Do not install piping below valves and/or
terminal equipment. Do not install piping above electrical equipment.

R. Install piping at indicated slopes. Provide drain valves with hose end connections and caps at
all piping low points, where piping is trapped and at all equipment.

S. Install piping free of sags and bends.

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

U. Unless otherwise indicated or specified, install branch connections to mains using tee fittings in
main pipe:

1. Branch connected to top of main for plumbing systems.

V. Install piping to allow application of insulation.

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

X. Verify final equipment locations for roughing-in.

Y. Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.
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PIPING JOINT CONSTRUCTION

A

Cow

m

P.

Join pipe and fittings according to the following requirements and Division 21, 22, and 23
Sections specifying piping systems.

Cut piping square.

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

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

Clean damaged galvanized surfaces and touch-up with a zinc rich coating.

Use standard long sweep pipe fittings for changes in direction. No mitered joints or field
fabricated pipe bends will be permitted. Short radius elbows may be used where specified or
specifically authorized by the Architect.

Make tee connections with screwed tee fittings, soldered fittings or specified welded
connections. Make welded branch connections with either welding tees or forged branch outlet
fittings in accordance with ASTM A234, ANSI B16.9 and ANSI B16.11. For forged branch
outlets, furnish forged fittings flared for improved flow where attached to the run, reinforced
against external strains and to full pipe-bursting strength requirements. "Fishmouth"
connections are not acceptable.

Use eccentric reducers for drainage and venting of pipe lines; bushings are not permitted.
Provide pipe openings using fittings for all systems control devices, thermometers, gauges, etc.
Drilling and tapping of pipe wall for connections is prohibited.

Provide temperature sensing device thermal wells and similar piping specialty connections.
Provide instrument connections except thermal wells with specified isolating valves at point of
connection to system.

Locate instrument connections in accordance with manufacturer’s instructions for accurate
read-out of function sensed. Locate instrument connections for easy reading and service of
devices.

Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook."

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter.

Dissimilar-Metal Piping Joints: Construct joints using dielectric fittings compatible with both
piping materials. Refer to Application Schedules on the Drawings.

Remake joints which fail pressure tests with new materials including pipe, fittings, gaskets
and/or a filler.

EQUIPMENT CONNECTIONS

A. Make connections to equipment, fixtures, and other items included in the work in accordance
with the submittals and rough-in measurements furnished by the manufacturers of the particular
equipment furnished.

1. Any and all additional connections not shown on the drawings but shown on the
equipment manufacturer’s submittal or required for the successful operation of the
equipment shall be installed as part of this Contract at no additional charge to the Owner.

B. All piping connections to pumps, coils, and other equipment shall be installed without strain at
the pipe connection of this equipment. When directed, remove the bolts in flanged connections
or disconnect piping to demonstrate that piping has been so connected.

PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

08-12-2026 ADDENDUM NO. 2 BASIC MECHANICAL MATERIALS AND METHODS

20 0510-7



3.5

3.6

3.7

3.8

TMP Architecture, Inc. TMP26037
Peter Basso Associates, Inc. PBA2026.0229.00

1. Install unions, in piping NPS 2 (DN 50) and smaller, where indicated on Drawings, at final
connection to each piece of equipment and at all control valves.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are
indicated. Housekeeping pad locations and sizes shall be coordinated by mechanical contractor
prior to the placement of concrete slabs.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.

E. For suspended equipment, furnish and install all inserts, rods, structural steel frames, brackets
and platforms required. Obtain approval of Architect for same including loads, locations, and
methods of attachment.

F. The Contract Documents indicate items to be purchased and installed. The items are noted by
a manufacturer’'s name, catalog number and/or brief description. The catalog number may not
designate all the accessory parts for a particular application. Arrange with the manufacturer for
the purchase of all items required for a complete installation.

ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 05 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor mechanical materials and equipment.

C. Where pipe and/or equipment support members must be welded to structural building framing,
Contractor shall seek prior approval from Architect and structural engineer. Scrape, brush
clean, and apply one coat of zinc rich primer after welding.

D. Field Welding: Comply with AWS D1.1.

EPOXY BONDING TO EXISTING MATERIALS

A. Use epoxy bonding compound to set sleeves or pipes in existing concrete to bond new
concrete and/or grout to existing materials or to bond dissimilar materials.

B. The compound, when applied in accordance with the manufacturer's instructions, shall be
capable of initial curing within 48 hours at temperatures as low as 40 degrees Fahrenheit (4.44
degrees Celsius) and shall be capable of bonding any combination of the following properly
prepared materials: Wet or dry, cured, or uncured concrete or mortar; vitrified clay; cast iron
and carbon steel.

GROUTING

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other
equipment base plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout.
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3.9 LUBRICATION

A

Provide all lubrication for the operation of the equipment until acceptance by the Owner.
Contractor is responsible for all damage to bearings up to the date of acceptance of the
equipment. Protect all bearings and shafts during installation. Thoroughly grease steel shafts to
prevent corrosion. Provide covers as required for proper protection of all motors and other
equipment during construction.

3.10 CLEANING

A. Each Mechanical Trade shall be responsible for removing all debris daily as required to
maintain the work area in a neat, orderly condition.

B. Flushing, cleaning, and disinfection of domestic water piping is specified in Division 22 Section
“Domestic Water Piping.”

C. Exterior surfaces of all piping, ductwork and equipment shall be wiped down to remove excess
dirt and debris prior to concealment by Architectural Trades work.

D. Upon completion of work in each respective area, clean and protect work. Just prior to final
acceptance, perform additional cleaning as necessary to provide clean equipment and areas to
the Owner.

END OF SECTION
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SECTION 20 0529 - HANGERS AND SUPPORTS
***ADDZ***

PART 1 GENERAL
1.1RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
B. Related Sections include the following:
1.  Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.
2. Division 20 Section “Mechanical General Requirements.”
3. Division 20 Section “Basic Mechanical Materials and Methods.”
1.2 DEFINITIONS
A. MSS: Manufacturers Standardization Society for the Valve and Fittings Industry Inc.
B. MFMA: Metal Framing Manufacturers Association.
1.3 REFERENCE STANDARDS
ASME B31.1 - Power Piping; 2024.
ASME B31.9 - Building Services Piping; 2025.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.
ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;
2017 (Reapproved 2023).
F. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of
Plastics in a Horizontal Position; 2022.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2026a.
H. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2025.
I. SSPC-PA 1 - Shop, Field, and Maintenance Coating of Metals; 2024, with Errata (2025).
J. UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances; Current
Edition, Including All Revisions.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.
1.4 PERFORMANCE REQUIREMENTS
A. Design supports for multiple pipes, including pipe stands, capable of supporting combined
weight of supported systems, system contents, and test water.
B. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.
1.5 ACTION SUBMITTALS
A. Product Data: For the following:
1.  Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.

CoOow>»

m

1.6 INFORMATIONAL SUBMITTALS
A. Shop Drawings: Show fabrication and installation details and include calculations for the
following:
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1. Trapeze pipe hangers. Include Product Data for components.
2. Metal framing systems. Include Product Data for components.
3. Pipe stands. Include Product Data for components.
4. Equipment supports.

1.7 QUALITY ASSURANCE
A. MSS Standards: Pipe hangers, supports, and accessories shall comply with the following:
1. MSS SP-58, Pipe Hangers and Supports — Materials, Design and Manufacture, Selection,
Application, and Installation.
PART 2 PRODUCTS
2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.2 HANGER ROD MATERIAL
A. Threaded, hot rolled, steel rod conforming to ASTM A 36 or A575.
1. Rod continuously threaded.
2. Use of rod couplings is prohibited.
2.3 STEEL PIPE HANGERS AND SUPPORTS
A. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article, and schedules and details on the Drawings for
where to use specific hanger and support types.
B. Manufacturers:
1. Anvil; ASC Engineered Solutions.
B-Line by Eaton.
Carpenter & Paterson, Inc.
Hilti USA.
nVent Electric plc; CADDY.
6. PHD Manufacturing, Inc.
C. Galvanized, Metallic Coatings: Pregalvanized or hot dipped.
D. Nonmetallic Coatings: Plastic coating, jacket, or liner.
E. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of
bearing surface of piping.
2.4 TRAPEZE PIPE HANGERS
A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.
2.5 METAL FRAMING SYSTEMS
A. Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels
and other components.
B. Manufacturers:
1. Anvil; Anvil-Strut; ASC Engineered Solutions.
B-Line by Eaton.
nVent Electrical plc; ERISTRUT Div.
Power-Strut; a part of Atkore International.
Unistrut; a part of Atkore International.
Hilti USA.

aoRrOD
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C. Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.
D. Galvanized, Metallic Coatings: Pregalvanized or hot dipped.
E. Nonmetallic Coatings: Plastic coating, jacket, or liner.
2.6 FASTENER SYSTEMS
A. Post-Installed Anchors:

1.

a.

a.
b.
c.

d

Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel, for use in hardened
portland cement concrete with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

Manufacturers:

1) B-Line by Eaton.

2) DeWalt Engineered by Powers.
3) Hilti, Inc.

4) ITW Ramset/Red Head.

5) MKT Fastening, LLC.

Internally Threaded Screw Anchors: Internally threaded, self-tapping screw anchor
designed for performance in cracked and uncracked concrete. Suitable base materials
include normal-weight concrete, sand-lightweight concrete and concrete over steel deck.

UL Listed or FMG approved for fire sprinkler piping.

Available Sizes: For 1/4-inch, 3/8-inch, and 1/2-inch diameter rod sizes
Manufacturers:

1) B-Line by Eaton; Rapid Rod Hangers.

2) DeWalt Engineered by Powers; Snake+.

Chemical Fasteners: Insert-type-stud bonding system anchor for use with hardened
portland cement concrete, and tension and shear capacities appropriate for application.
Exception: Do not use chemical fasteners to support hanger systems for fire protection

piping.

Manufacturers:

1) DeWalt Engineered by Powers.

2) Hilti, Inc.

3) ITW Ramset/Red Head.

4) MKT Fastening, LLC.

Bonding Material: ASTM C 881, Type IV, Grade 3, 2-component epoxy resin suitable
for surface temperature of hardened concrete where fastener is to be installed.

Stud: ASTM A307, zinc-coated carbon steel with continuous thread on stud, unless
otherwise indicated.

Washer and Nut: Zinc-coated steel.

B. Cast-in-Place Anchors:

1.

a.

Threaded Inserts: Galvanized malleable iron or galvanized steel for 3/4 inch (19.05 mm)
bolts.

Manufacturers:

B-Line by Eaton.

DeWalt Engineered by Powers.
Empire Industries, Inc.

Hilti, Inc.

ITW Ramset/Red Head.

MKT Fastening, LLC.

Lgerd=
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7) Richmond Screw Anchor Co.
2.  Slotted Inserts: Continuous galvanized steel with temporary slot fillers and complete with
nuts, studs, washers and the like, for 3/4 inch (19.05 mm) bolts.
a. Manufacturers:
1) B-Line by Eaton; B22-I Continuous Concrete Insert.
2) Hilti, Inc.; CIS13812/PG.
3) Hohman and Barnard, Inc.
4) Richmond Screw Anchor Co.
5) Unistrut; a part of Atkore International; P-3200 Continuous Insert.

2.7 EQUIPMENT SUPPORTS

A.

Description: Welded, shop- or field-fabricated equipment support made from structural-steel
shapes.

2.8 MISCELLANEOUS MATERIALS

A
B.

Structural Steel: ASTM A36/A36M, steel plates, shapes, and bars; black and galvanized.
Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 EXECUTION
3.1 HANGER AND SUPPORT APPLICATIONS

A.
B.
C.

Refer to application schedules on the Drawings.

For insulated pipe, oversize hanger elements to accommodate insulation thickness.

Specific hanger and support requirements are specified in Sections specifying piping systems

and equipment.

Comply with MSS SP-58 for pipe hanger selections and applications that are not specified in

piping system Sections.

Use hangers and supports with plastic coating, or galvanized metallic coatings for applications

in corrosive atmospheres.

Use metal framing, with plastic coating, or galvanized metallic coatings for metal framing in

corrosive atmospheres.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in

direct contact with copper tubing.

Use padded hangers for piping that is subject to scratching.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. MSS Type 8 or spring type to meet system requirements.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (152.4 mm) for heavy
loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping

installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4. Malleable-lron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

w
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M.

N.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping
installations.

Concrete Structure Building Attachments: Unless otherwise indicated and except as specified in

piping system Sections, install the following types:

1. Anchor Devices, Concrete and Masonry: in accordance with Group |, Group I, Type 2,
Class 2, Style 1 and Style 2, Group Il and Group VIl or FS FF-S-325A. Furnish cast-in
floor type equipment anchor devices with adjustable positions. Furnish built in anchor
devices for masonry, unless otherwise approved by the Architect. Powder actuated
anchoring devices shall not be used to support any mechanical systems components.

2. Inserts, Concrete: TYPE 18 or 19. When applied to loads equivalent to piping in sizes
NPS 2 (DN 50) and larger, and where otherwise required by imposed loads, a one foot
length of 1/2 inch (12.7 mm) reinforcing rod shall be inserted and wired through wing slots.
Proprietary type continuous inserts may be proposed and shall be submitted for approval.

3. Use mechanical-expansion anchors where required in concrete construction.

4. Use chemical fasteners where required in concrete construction.

Steel Frame Structure Building Attachments: Unless otherwise indicated and except as

specified in piping system Sections, install the following types:

1. Beam Clamps:

a. Center Loading: TYPE 21, 28, 29 and 30, unless otherwise indicated. Type 27 shall
be allowed to support single pipes NPS 6 (DN 150) size or smaller only.

b. "C" Clamps: Type 19, 20 or 23, for supporting single pipes NPS 2-1/2 (DN 65) size or
smaller only. Use of "C" clamps, or beam clamps of "C" pattern, or any modification
thereof, is prohibited for supporting multiple pipes or pipes larger than NPS 2-1/2 (DN
65).

Comply with MSS SP-58 for trapeze pipe hanger selections and applications that are not

specified in piping system Sections.

Comply with MFMA-102 for metal framing system selections and applications that are not

specified in piping system Sections.

3.2 HANGER AND SUPPORT INSTALLATION

A.

B.

m

Steel Pipe Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and
attachments as required to properly support piping from building structural frame.

Provide necessary piping and equipment supporting elements including: building structure
attachments, supplementary steel, hanger rods, stanchions and fixtures, vertical pipe
attachments, horizontal pipe attachments, anchors, guides, spring supports in accordance with
the referenced codes, standards, and requirements specified. Support piping and equipment
from building structure, not from roof deck, floor slab, other pipe, duct or equipment.

At connections between piping systems, hangers and equipment of dissimilar metals, insulate,
using dielectric insulating material, nonferrous piping against direct contact with the building
steel by insulating the contact point of the hanger and pipe or the hanger and building steel.
Test each point of dielectric insulation with an ohm meter to ensure proper isolation of dissimilar
materials. Test shall be observed by the Owner's Representative and/or Architect.

Use copper plated or plastic coated supporting element in contact with copper tubing or glass
piping.

File and paint cut ends and shop or field prime paint supporting element components.

Secure Type 40 shields to support elements in a manner that prevents movement and damage
to insulation and jacket materials.
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G.

Hang piping parallel with the lines of the building, unless otherwise indicated. Route piping in an
orderly manner and maintain gradient. Space piping and components so a threaded pipe fitting
may be removed between adjacent pipes and so there will be not less than 1/2 inch (12.7 mm)
of clear space between finished surfaces and piping. Arrange hangers on adjacent parallel
service lines in line with each other.

Flange loads on connected equipment shall not exceed 75 percent of maximum allowed by
equipment manufacturer. Flange loads in liquid containing systems shall be checked in the
presence of the Architect when piping is full of liquid. No flange load is allowed on pumps,
vibration isolated equipment or flexible connectors.

Spring supports, within specified limitations: Constant support type, where necessary to avoid
transfer of load from support to support or onto connected equipment; otherwise, variable
support type located at points subject to vertical movement.

Incorporate pipe anchors into piping systems to maintain permanent pipe positions. Install
alignment guides for the piping adjacent to and on each side of pipe expansion loops and
expansion joints to maintain alignment. Construct anchors to secure entire circumference of the
pipe.

Where necessary, brace piping and supports against reaction, sway and vibration.

Do not hang piping from joist pans, floor decks, roof decks, equipment, ductwork, or other
piping.

Install turnbuckles, swing eyes and clevises to accommodate temperature changes, pipe
accessibility, and adjustment for load pitch. Rod couplings are not acceptable.

Install hangers and supports for piping at intervals specified, at locations not more than 3 feet
(91.44 cm) from the ends of each runout, not more than 3 feet from connections to equipment,
and not over 25 percent of specified interval from each change in direction of piping and for
concentrated loads such as valves, etc.

Base the load rating for pipe support elements on loads imposed by insulated weight of pipe
filled with water. The span deflection shall not exceed slope gradient of pipe.

If structural steel, roofs, or tunnels will allow support spacing greater than that shown above,
Contractor shall submit proposed support system along with structural calculations
documenting the allowance of such spacing, in accordance with ANSI, B31.1, and MSS
Guidelines.

Support vertical risers independently of connected horizontal piping whenever practical, with
supports at the base and at intervals to accommodate system range of load with thermal
conditions. Support vertical risers at each floor penetration for piping in shafts or chases. Guide
for lateral stability. Fit horizontal piping connected to moving risers with two spring supports
connected adjacent to riser, spaced according to required hanger spacing.

For risers at temperatures of 100 degrees Fahrenheit (37.78 degrees Celsius) or less place
riser clamps under fittings. Support carbon steel pipe at each operating level or floor and at not
more than 15-foot intervals for pipe 2 inches (50.8 mm) and smaller, and at not more than 20
foot (609.6 cm) intervals for pipe 2-1/2 inches (64 mm) and larger.

After the piping systems have been installed, tested and placed in satisfactory operation, firmly
tighten hanger rod nut and jam nut and upset threads to prevent movement of fasteners.
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T.

s<

AA.

BB.

CC.

DD.

EE.

FF.

Attach pipe anchors and pipe alignment guides to the building structure where indicated. If not
indicated, the method used is optional to the Contractor, subject to approval by the Architect. In
the case of structural steel, make attachment by clamping in accordance with the American
Institute of Steel Construction Specification for the Design, Fabrication and Erection of
Structural Steel for Building.

Attach supporting elements connected to structural steel columns to preclude vertical slippage

and cascading failure.

Attach pipe hangers and other supporting elements to roof purlins and trusses at panel points.

Where eccentric loading beam clamps are approved and where other work is supported by

similar eccentric loading support element from the same structural member, locate eccentric

loading support elements to minimize structural member torsion load.

Limit the location of supporting elements for piping and equipment, when supported from roof,

to panel points of the bar joists.

Building structure shall not be reinforced except as approved by the Architect in writing.

Use approved cast-in-place inserts or built-in anchors for attachment to concrete structure. Size

inserts and anchors for the total applied load with a safety factor in accordance with applicable

codes but in no case less than 5. Coordinate installation of all imbedded items in accordance
with manufacturer's instructions. Position anchorage and imbedded items as indicated and/or
where required and support against displacement during placing of concrete. Cutting or
repositioning of concrete beam or girder or reinforcing steel to accommodate inserts will not be
allowed. Provide removable closures in imbedded device openings to prevent entry of concrete.

Support piping and equipment from concrete building frame, not from roof or floor slabs unless

otherwise indicated.

Use cast-in-place inserts in concrete beams and girders. Drilled anchors/wedge type inserts

shall be used on vertical surfaces only. Coordinate with structural engineer.

Attach piping supports to the side of concrete beams and concrete joist. Provide supplementary

support steel as required. Cast-in-place or drilled anchors will not be permitted in the bottom of

concrete beams and concrete joist.

Attach piping supports to the side of concrete beams or concrete joist. Where intermediate

hangers are required to meet the hanger spacing schedule, the Contractor may propose

attachment of intermediate pipe supports to the bottom of the concrete slab pending submittal
of a satisfactory pull out test. The Contractor shall submit pull out test criteria, pull out test
results, proposed hanger detail and hanger point loads to the Architect for written approval.

Trapeze Pipe Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel

runs of horizontal piping and support together on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified above for individual
pipe hangers.

2.  Field fabricate from ASTM A36/A36M, steel shapes selected for loads being supported.
Weld steel according to AWS D1.1.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support

together on field-assembled metal framing systems.

GG. Fastener System Installation:

1. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.
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HH.

Il.
JJ.

KK.
LL.

MM.

NN.

00.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65)
and larger and at changes in direction of piping. Install concrete inserts before concrete is
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building
services piping) are not exceeded.

Refer to individual piping sections for hanger spacing and hanger rod sizes.

3.3 EQUIPMENT SUPPORTS

A.

B.
C.

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make smooth bearing surface.
Provide lateral bracing, to prevent swaying, for equipment supports.

3.4 METAL FABRICATIONS

A
B.

C.

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be

shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance

and quality of welds, and methods used in correcting welding work, and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and contours
of welded surfaces match adjacent contours.

3.5 ADJUSTING

A.

B.

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.
Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (38 mm).

3.6 PAINTING

A.

Touch Up: 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 0 inch
(0.05 mm).

Equipment Supports: Painting is specified in Division 09 painting Sections.
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C. Touch Up: Cleaning and touchup painting of field welds, bolted connections, and abraded areas
of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
D. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
END OF SECTION
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SECTION 22 0523 - GENERAL-DUTY VALVES FOR PLUMBING
***ADDZ***

PART 1 GENERAL
1.1REFERENCE STANDARDS

A.

B.
C.
D

@mm

-

nIOUVOZEL

T.
u.
1.2 RE
A.
B.

1.3 SuU
A

1.4 DE
A.

ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).

ASME B1.20.7 - Hose Coupling Screw Threads (Inch); 1991 (Reaffirmed 2024).

ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2026.
ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 Through NPS 24 Metric/Inch
Standard; 2025.

ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves; 2022, with Errata (2023).
ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

ASME B16.24 - Cast Copper Alloy Pipe Flanges, Flanged Fittings, and Valves: Classes 150,
300, 600, 900, 1500, and 2500; 2021.

ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2025.

ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings; 2004 (Reapproved 2023).

ASTM B61 - Standard Specification for Steam or Valve Bronze Castings; 2015 (Reapproved
2021).

ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017
(Reapproved 2025).

ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General Applications;
2022.

AWWA C606 - Grooved and Shouldered Joints; 2022.

MSS SP-45 - Drain and Bypass Connections; 2020.

MSS SP-67 - Butterfly Valves; 2022.

MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends; 2018.

MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.

MSS SP-85 - Gray Iron Globe and Angle Valves, Flanged and Threaded Ends; 2011.

MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

NSF 61 - Drinking Water System Components - Health Effects; 2025, with Addendum

NSF 372 - Drinking Water System Components - Lead Content; 2024.
LATED DOCUMENTS

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

Related Sections include the following:

1. Division 22 Piping Sections for specialty valves applicable to those Sections only.
MMARY

This Section includes valves for general plumbing applications. Refer to piping Sections for
specialty valve applications.
FINITIONS

The following are standard abbreviations for valves:

1.  CWP: Cold working pressure.

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

3. NBR: Acrylonitrile-butadiene rubber.
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NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

PTFE: Polytetrafluoroethylene plastic.

RPTFE: Reinforced polytetrafluoroethylene plastic.
SWP: Steam working pressure.

9. TFE: Tetrafluoroethylene plastic.

10. WOG: Water, oil, and gas.

© N oA

1.5 ACTION SUBMITTALS

A.

Product Data: For each type of valve indicated. Include body, seating, and trim materials; valve

design; pressure and temperature classifications; end connections; arrangement; dimensions;

and required clearances. Include list indicating valve and its application. Include rated

capacities; shipping, installed, and operating weights; furnished specialties; and accessories.

1. Certification that products for use in potable water systems comply with NSF 61 and NSF
372.

1.6 QUALITY ASSURANCE

A.

B.

C.

ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for dimension and
design criteria.

Regulatory Requirements: Comply with requirements in Public Law 111-380, "Reduction of
Lead in Drinking Water Act," about lead content in materials that will be in contact with potable
water for human consumption.

NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.

1.7 DELIVERY, STORAGE, AND HANDLING

A.

C.

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2.  Protect threads, flange faces, grooves, and weld ends.

3. Set ball valves open to minimize exposure of functional surfaces.

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew-point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use

handwheels or stems as lifting or rigging points.

PART 2 PRODUCTS
2.1 VALVES, GENERAL

A. Isolation valves are scheduled on the Drawings. For other general plumbing valve applications,
use the following:
1. Shutoff Service: Ball valves.

B. Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

C. If valves with specified SWP classes or CWP ratings are not available, the same types of
valves with higher SWP class or CWP ratings may be substituted.

D. For valves not indicated in the Application Schedules, select valves with the following end
connections:
1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Solder-joint ends.
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E. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are not permitted unless otherwise
noted.

F. Wetted surfaces of valves contacted by consumable water shall contain not more than 0.25
percent weighted average lead content.

1. Exceptions:

Valves in pumped sanitary systems.

Valves in pumped storm systems.

Drain valves.

Valves in general air or vacuum systems.

Valves in irrigation systems.

Valves in non-potable water systems.

g. Valves in other plumbing systems not intended for human consumption.

G. Valve Sizes: Same as upstream pipe, unless otherwise indicated.

H. Valve Actuators:

1. Lever Handle: For quarter-turn valves NPS 6 (DN 150) and smaller.

I.  Extended Valve Stems: On insulated valves.

J.  Solder Joint: With sockets according to ASME B16.18.

1. Caution: Disassemble valves when soldering, as recommended by the manufacturer, to
prevent damage to internal parts.

K. Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE BALL VALVES

A. Bronze Ball Valves, General: MSS SP-110 and have bronze body complying with ASTM B584,
except for Class 250 which shall comply with ASTM B61, and blowout-proof stems.

B. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: Type 316 stainless-steel
ball and stem, reinforced TFE seats, blow-out-proof stem, with adjustable stem packing, full-
depth ASME B1.20.1 solder ends; 150 psig (1034.21 kPa) SWP and (600 psig (4140 kPa))
CWP ratings.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
Apollo Valves; by Conbraco Industries, Inc.; Series 77CLF-A Series.
Hammond Valve.
Kitz Corporation; Kitz Valves.
Milwaukee Valve Company; UPBA400S/450S.
NIBCO INC.; Models S-585-70-66-LF/T-585-70-66-LF.
f. Watts Water Technologies, Inc.; Series LFB6080G2/LFB6081G2.

2.3 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves:

1. Bronze ball valve as specified in this Section. Lead free construction is not required.
2. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and
cap with brass chain.

2.4 SOURCE QUALITY CONTROL

A. Identification: Factory label or color coding to identify lead free valves.

-0 Q0 T O
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PART 3 EXECUTION

EXAMINATION

A. Examine piping system for compliance with requirements for installation tolerances and other
conditions affecting performance.

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

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

C. Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

D. Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

A. Piping installation requirements are specified in other Division 20 and 22 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

B. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

C. Locate valves for easy access and provide separate support where necessary.

D. Install valves in horizontal piping with stem at or above center of pipe. Butterfly valves shall be
installed with stem horizontal to allow support for the disc and the cleaning action of the disc.

E. Install valves in position to allow full stem movement.

JOINT CONSTRUCTION

A. Refer to Division 20 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

END OF SECTION
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SECTION 22 1116 - DOMESTIC WATER PIPING
***ADDZ***

PART 1 GENERAL

1.1REFERENCE STANDARDS

ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2026.

ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250; 2021.

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

ASME B16.24 - Cast Copper Alloy Pipe Flanges, Flanged Fittings, and Valves: Classes 150,

300, 600, 900, 1500, and 2500; 2021.

ASME B16.39 - Malleable Iron Threaded Pipe Unions: Classes 150, 250, and 300; 2025.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2024.

H. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings; 2004 (Reapproved 2023).

.  ASTM A312/A312M - Standard Specification for Seamless, Welded, and Heavily Cold Worked
Austenitic Stainless Steel Pipes; 2025.

J.  ASTM A536 - Standard Specification for Ductile Iron Castings; 2024.

K. ASTM A733 - Standard Specification for Welded and Seamless Carbon Steel and Austenitic
Stainless Steel Pipe Nipples; 2025.

L. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017
(Reapproved 2025).

M. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

N. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General Applications;
2022.

O. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2021a.

P. ASTM D2464 - Standard Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80; 2023.

Q. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2024.

R. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80; 2024.

S. ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Hot- and Cold-Water Distribution Systems; 2024.

T. ASTM F437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80; 2024.

U. ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40; 2023.

V. ASTM F439 - Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80; 2024.

W. ASTM F441/F441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe, Schedules 40 and 80; 2023.

X. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2026.

moow>»
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Y.

Z.

BB.
CC.
DD.
EE.

FF.

GG.
HH.

I.
JJ.

KK.

LL.

ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Hot- and Cold-Water
Distribution Systems; 2025.

ASTM F1807 - Standard Specification for Metal Insert Fittings Utilizing a Copper Crimp Ring, or
Alternate Stainless Steel Clamps, for SDR9 Cross-Linked Polyethylene (PEX) Tubing and
SDR9 Polyethylene of Raised Temperature (PE-RT) Tubing; 2026.

. ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings

for Use with Cross-Linked Polyethylene (PEX) and Polyethylene of Raised Temperature (PE-
RT) Tubing; 2024.

AWWA C606 - Grooved and Shouldered Joints; 2022.

AWWA C651 - Disinfecting Water Mains; 2023.

AWWA C652 - Disinfection of Water-Storage Facilities; 2019.

AWWA C700 - Cold-Water Meters -- Displacement Type, Metal Alloy Main Case; 2024.
AWWA C701 - Cold-Water Meters -- Turbine Type, for Customer Service; 2024.

AWWA C702 - Cold-Water Meters -- Compound Type; 2024.

AWWA C703 - Cold-Water Meters - Fire-Service Type; 2024.

AWWA C707 - Encoder-Type Remote-Registration Systems for Cold-Water Meters; 2022.
AWWA M6 - Water Meters -- Selection, Installation, Testing, and Maintenance; 2026.
MSS SP-70 - Gray Iron Gate Valves, Flanged and Threaded Ends; 2011.

MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.

MM. NSF 14 - Plastics Piping System Components and Related Materials; 2025.

NN.

NSF 61 - Drinking Water System Components - Health Effects; 2025, with Addendum

OO. NSF 372 - Drinking Water System Components - Lead Content; 2024.

RELATED DOCUMENTS

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

B. Related Sections include the following:
1. Division 20 Section “Mechanical General Requirements.”
2. Division 20 Section “Basic Mechanical Materials and Methods” for materials and methods

common to mechanical piping systems.
3. Division 20 Section “Hangers and Supports.”
4. Division 22 Section “General-Duty Valves for Plumbing.”
5. Division 22 Section "Domestic Water Piping Specialties" for water distribution piping
specialties.

SUMMARY

A. This Section includes domestic water piping inside the building.

DEFINITIONS

A. PEX: Crosslinked polyethylene plastic.

PERFORMANCE REQUIREMENTS

A. Where not indicated on the Drawings, provide components and installation capable of
producing domestic water piping systems with 125 psig (861.84 kPa), unless otherwise
indicated.
1. Exception: PEX plastic piping insert fittings specified are limited to 100 psig (689.48 kPa).

SYSTEMS DESCRIPTION

A. Potable and non-potable domestic water piping system materials are scheduled on the
Drawing.
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B. Refer to Application Schedules on the Drawings for valve types to be used. Where specific

valve types are not indicated, the following requirements apply:

1. Hot-Water-Piping, Balancing Duty: Calibrated balancing valves.

2. Drain Duty: Hose-end drain valves.

3. Isolation Valves at Domestic Water Meters: Gate Valves, NPS 2 (DN 50) and Smaller:
Class 150, bronze.

4. Isolation Valves at Domestic Water Meters: Gate Valves, NPS 2-1/2 (DN 65) and Larger:
Class 125, OS&Y, bronze-mounted cast iron.

C. Transition and special fittings with pressure ratings at least equal to piping rating may be used

unless otherwise indicated.
1.7 ACTION SUBMITTALS
A. Product Data: For pipe, tube, fittings, couplings, and water meters.
1.8 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: For piping in equipment rooms and other congested areas, drawn to
scale, on which the following items are shown and coordinated with each other, using input
from Installers of the items involved:

1. Domestic water piping.
1.9 CLOSEOUT SUBMITTALS
A. Field quality-control test reports.
B. Water Samples: Specified in Part 3 "Cleaning" Article.
1.10 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Regulatory Requirements: Comply with requirements in Public Law 111-380, "Reduction of
Lead in Drinking Water Act," about lead content in materials that will be in contact with potable
water for human consumption.

C. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic,
potable domestic water piping and components. Include marking "NSF-pw" on piping.

D. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through
9," and NSF 372 Drinking Water System Components — Lead Content for potable domestic
water piping and components.

E. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single
manufacturer. Grooving tools shall be as recommended by the manufacturer of the grooved
components.

1.1 PROJECT CONDITIONS

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary water service according to requirements indicated:

1. Notify Architect no fewer than two days in advance of proposed interruption of water
service.
2. Do not proceed with interruption of water service without Architect's written permission.
1.12 COORDINATION
A. Coordinate sizes and locations of concrete bases with actual equipment provided.
PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Inother Part 2 articles where titles below introduce lists, the following requirements apply to

product selection:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.2 PIPING MATERIALS
A. Transition Couplings for Aboveground Pressure Piping: Coupling or other manufactured fitting
the same size as, with pressure rating at least equal to and ends compatible with, piping to be
joined.
2.3 COPPER TUBE AND FITTINGS
A. Hard Copper Tube: ASTM B88, ASTM B 88, Type L (ASTM B 88M, Type B), water tube, drawn
temper.
1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Furnish Class 300
flanges if required to match piping.
3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.
2.4 VALVES
A. General-duty plumbing valves; and drain valves are specified in Division 22 Section "Plumbing
Valves."
2.5 WATER METERS
A. Displacement-Type Water Meters NPS 2 (DN 50) and Smaller: AWWA C700, nutating-disc
totalization meter with bronze case and 150 psig (1035 kPa) minimum working-pressure rating;
with registration in gallons (liters) or cubic feet (cubic meters) as required by utility; and with
threaded end connections.
1. Manufacturers:

a. AALIANT; a Venture Measurement Product Line; Niagara.
b. Badger Meter, Inc.
C. Sensus Metering Systems Inc.

B. Remote Registration System: Direct-reading type complying with AWWA C706, or encoder-type
complying with AWWA C707; modified with signal transmitting assembly, low-voltage
connecting wiring, and remote register assembly as required by utility.

PART 3 EXECUTION
3.1 PIPING SYSTEM INSTALLATION

A. Basic piping installation requirements are specified in Division 20 Section "Basic Mechanical
Materials and Methods."

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures
that do not have supply stops.

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping,
and where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-waste drain valves where indicated.

D. Install domestic water piping level with 0.25 percent slope downward toward drain without pitch
and plumb.

3.2 JOINT CONSTRUCTION

A. Basic piping joint construction requirements are specified in Division 20 Section "Basic
Mechanical Materials and Methods."
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WATER METER INSTALLATION

A. Install water meters according to AWWA M6 and utility's requirements.

1. Install displacement-type water meters with shutoff valve on water-meter inlet. Install valve
on water-meter outlet and valved bypass around meter unless prohibited by authorities
having jurisdiction.

2. Install remote registration system according to standards of utility and of authorities having
jurisdiction.

HANGER AND SUPPORT INSTALLATION

A. Pipe hanger and support devices are specified in Division 20 Section "Hangers and Supports."
Install the following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.

2. Individual, Straight, Horizontal Piping Runs: According to the following:

a. 100 feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer than 100 feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer than 100 feet (30 m): MSS Type 49, spring cushion rolls, if indicated.

3. Multiple, Straight, Horizontal Piping Runs 100 feet (30 m) or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.

B. Install supports according to Division 20 Section "Hangers and Supports."

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch (10 mm)

E. Install hangers for drawn-temper copper tubing with the following maximum horizontal spacing
and minimum rod diameters:

1. NPS 3/4 (DN 20) and Smaller:; 60 inches (1500 mm) with 3/8 inch (10 mm) rod.

2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8 inch (10 mm)
rod.

3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8 inch (10 mm)
rod.

4. NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2 inch (13 mm) rod.

5. NPS 3 and NPS 5 (DN 80 and DN 125): 10 feet (3 m) with 1/2 inch (13 mm) rod.

6. NPS 6 (DN 150): 10 feet (3 m) with 5/8 inch (16 mm) rod.

7.  NPS 8 (DN 200): 10 feet (3 m) with 3/4 inch (19 mm) rod.

F. Install supports for vertical copper tubing every 10 feet (3 m).

G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect domestic water piping to distribution side of water meter with shutoff valve.

C. Connect domestic water piping to existing domestic water distribution piping. Use dielectric
fitting if connection dissimilar metals. Refer to Application Schedule on the Drawings and
Division 20 Section “Basic Mechanical Materials and Methods” for dielectric fittings.

D. Install piping adjacent to equipment and machines to allow service and maintenance.

E. Connect domestic water piping to the following:
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1. Equipment: Cold supply piping as indicated, but not smaller than equipment connections.
Provide shutoff valve and union for each connection. Use flanges instead of unions for
NPS 2-1/2 (DN 65) and larger.

3.6 FIELD QUALITY CONTROL
A. Inspect domestic water piping as follows:

1. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having jurisdiction:

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-
in after roughing-in and before setting fixtures.
b. Final Inspection: Arrange final inspection for authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

4. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

B. Test domestic water piping as follows:

1.  Fill domestic water piping. Check components to determine that they are not air bound
and that piping is full of water.

2. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate report
for each test, complete with diagram of portion of piping tested.

3. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

4. Cap and subject piping to static water pressure of 150 psig (1035 kPa). Isolate test source
and allow to stand for four hours. Leaks and loss in test pressure constitute defects that
must be repaired.

5. Repair leaks and defects with new materials and retest piping or portion there of until
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

3.7 ADJUSTING
A. Preform the following adjustments before operation:

3.8 CLEANING AND DISINFECTION
A. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
B. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing domestic water piping that have been altered,
extended, or repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if
methods are not prescribed, procedures described in either AWWA C651 or AWWA C652
or as described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:
08-12-2026 ADDENDUM NO. 2 DOMESTIC WATER PIPING

22 1116-6



TMP Architecture, Inc. TMP26037
Peter Basso Associates, Inc. PBA2026.0229.00

1)  Fill system or part thereof with water/chlorine solution with at least 50 ppm (50
mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm (200
mg/L) of chlorine. Isolate and allow to stand for three hours.

C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedures if biological examination shows contamination.
C. Prepare and submit reports of purging and disinfecting activities.
END OF SECTION
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SECTION 22 1119 - DOMESTIC WATER PIPING SPECIALTIES
***ADDZ***

PART 1 GENERAL
1.1REFERENCE STANDARDS

ITOMmMOOwW>

<
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ASME A112.18.1 - Plumbing Supply Fittings; 2024.

ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).

ASME B1.20.7 - Hose Coupling Screw Threads (Inch); 1991 (Reaffirmed 2024).

ASSE 1001 - Performance Requirements for Atmospheric Type Vacuum Breakers; 2021.
ASSE 1003 - Water Pressure Reducing Valves for Potable Water Distribution Systems; 2023.
ASSE 1010 - Performance Requirements for Water Hammer Arresters; 2025.

ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers; 2023.
ASSE 1012 - Performance Requirements for Backflow Preventers with an Intermediate
Atmospheric Vent; 2021.

ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention
Assemblies; 2021.

ASSE 1015 - Performance Requirements for Double Check Backflow Prevention Assembilies;
2021.

ASSE 1017 - Performance Requirements for Temperature Actuated Mixing Valves for Hot
Water Distribution Systems; 2023.

ASSE 1018 - Performance Requirements for Trap Seal Primer Valves - Potable Water
Supplied; 2023.

ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze
Resistance; 2023.

ASSE 1020 - Performance Requirements for Pressure Vacuum Breaker Assemblies; 2020
(Reaffirmed 2025).

ASSE 1022 - Performance Requirements for Backflow Preventer for Beverage Dispensing
Equipment (for Carbonated and Non-Carbonated); 2023, with Editorial Revision.

ASSE 1024 - Performance Requirements for Dual Check Backflow Preventers; 2023.

ASSE 1035 - Performance Requirements for Laboratory Faucet Backflow Preventers; 2020
(Reaffirmed 2025).

ASSE 1044 - Performance Requirements for Trap Seal Primer - Drainage Types and Electric
Design Types; 2023.

ASSE 1052 - Performance Requirements for Hose Connection Backflow Preventers; 2023.
ASSE 1056 - Performance Requirements for Spill Resistant Vacuum Breaker Assemblies; 2013
(Reaffirmed 2026).

ASSE 1057 - Performance Requirements for Freeze Resistant Sanitary Yard Hydrants with
Backflow Protection; 2023.

ASSE 1069 - Performance Requirements for Automatic Temperature Control Mixing Valves;
2020 (Reaffirmed 2025).

ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2020.
ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.
AWWA C550 - Protective Interior Coatings for Valves and Hydrants; 2024.

. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
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BB. NSF 14 - Plastics Piping System Components and Related Materials; 2025.

CC. NSF 61 - Drinking Water System Components - Health Effects; 2025, with Addendum

DD. NSF 372 - Drinking Water System Components - Lead Content; 2024.

EE. PDI-WH 201 - Water Hammer Arresters; 2017.

RELATED DOCUMENTS

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

B. Related Sections include the following:

1. Division 20 Section “Mechanical General Requirements.”

2. Division 20 Section “Basic Mechanical Materials and Methods.”

3. Division 22 Section "Domestic Water Piping" for water meters.
PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig (860 kPa), unless
otherwise indicated.

ACTION SUBMITTALS

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

INFORMATIONAL SUBMITTALS

A. Shop Drawings: Diagram power, signal, and control wiring.

CLOSEOUT SUBMITTALS

A. Field quality-control test reports.

B. Operation and Maintenance Data: For domestic water piping specialties to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by an NRTL acceptable to authorities having jurisdiction, and marked for intended
use.

B. Regulatory Requirements: Comply with requirements in Public Law 111-380, "Reduction of
Lead in Drinking Water Act," about lead content in materials that will be in contact with potable
water for human consumption.

C. NSF Compliance:

1. Comply with NSF 14, "Plastics Piping Components and Related Materials", for plastic
domestic water piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1
through 9."

3.  Comply with NSF 372, "Drinking Water System Components — Lead Content" for
components with wetted surfaces in contact with potable water.

PART 2 PRODUCTS

2.1 STRAINERS FOR DOMESTIC WATER PIPING
A. Y-Pattern Strainers:
1. Manufacturers:
a. Apollo Valves; Conbraco Industries, Inc.
b. Keckley Company.
C. Metraflex Company.
d. Mueller Steam Specialty; a Watts Brand.
e. NIBCO, Inc.
f. Titan Flow Control, Inc.
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g. Watts.
h. Yarway; Emerson Automation Solutions.

2. CWHP: 200 psig (1380 kPa) minimum, unless otherwise indicated.
SWP: 125 psig (860 kPa) minimum, unless otherwise indicated.
4, Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining complying with
AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2 (DN 65) and larger.
5. End Connections: Threaded or soldered for NPS 2 (DN 50) and smaller; flanged for NPS
2-1/2 (DN 65) and larger.
6. Screen: Stainless steel with round perforations, unless otherwise indicated.
7. Perforation Size:
a. Strainers NPS 2 (DN 50) and Smaller: 0.033 inch (0.84 mm).
b. Strainers NPS 2-1/2 to NPS 4 (DN 65 to DN 100): 0.045 inch (1.14 mm).
C. Strainers NPS 5 (DN 125) and Larger:0.045 inch (1.14 mm).
8.  Drain: Pipe plug.
PART 3 EXECUTION
3.1 INSTALLATION
A. Refer to Division 20 Section "Basic Mechanical Materials and Methods" for piping joining
materials, joint construction, and basic installation requirements.
3.2 CONNECTIONS
A. Piping installation requirements are specified in other Division 20 and 22 Sections. Drawings
indicate general arrangement of piping and specialties.
B. Ground equipment according to Division 26 Section "Grounding and Bonding."
C. Connect wiring according to Division 26 Section "Conductors and Cables."
3.3 FIELD QUALITY CONTROL
A. Remove and replace malfunctioning domestic water piping specialties and retest as specified
above.
END OF SECTION

w
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SECTION 26 0010 - ELECTRICAL GENERAL REQUIREMENTS
***ADDZ***

PART 1 GENERAL
1.1REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
1.2 RELATED DOCUMENTS
A. Drawings and General Provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification sections, apply to work of this section.
1.3 SUMMARY
A. This Section includes electrical general administrative and procedural requirements. The
following requirements are included in this Section to supplement the requirements specified in
Division 1 Specification Sections.
1.4 REFERENCES
A. All materials shall be new. The electrical and physical properties of all materials, and the
design, performance characteristics, and methods of construction of all items of equipment,
shall be in accordance with the latest issue of the various, applicable Standard Specifications of
the following recognized authorities:
1. ANSI - American National Standards Institute; www.ansi.org.
ASTM - ASTM International; www.astm.org.
CSI - Construction Specifications Institute (The); www.csiresources.org.
ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.
IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.
NEC - National Electrical Code
NECA - National Electrical Contractors Association; www.necanet.org.
a. NECA 1-2000, “Practices for Good Workmanship in Electrical Contracting (ANSI).”
8. NEMA - National Electrical Manufacturers Association; www.nema.org.
9. NETA - InterNational Electrical Testing Association; www.netaworld.org.
10. UL - Underwriters Laboratories Inc.; www.ul.com.

NookwN

1.5 QUALITY ASSURANCE

A. Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental
services required to complete, test, and leave ready for operation the electrical systems as
specified in the Division 26 Sections and as indicated on Drawings.

1. Contract Documents are complementary, and what is required by one shall be as binding
as if required by all. In the event of inconsistencies or disagreements within the
Construction Documents bids shall be based on the most expensive combination of
quality and quantity of the work indicated.

2. The Contractor understands that the work herein described shall be complete in every
detail.

B. Ordinances and Codes: Perform all Work in accordance with applicable Federal, State, and
local ordinances and regulations, the Rules and Regulations of NFPA, NECA, and UL, unless
otherwise indicated.

1. Notify the Architect/Engineer if revisions to the Drawings or Specifications are required to
conform to applicable ordinances, codes, or regulations. Identify the cost associated with
these revisions in the bid.
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C. Source Limitations: All equipment of the same or similar systems shall be by the same
manufacturer.

D. Tests and Inspections: Perform all tests required by state, city, county, and/or other agencies
having jurisdiction. Provide all materials, equipment, etc., and labor required for tests.

E. Performance Requirements: Perform all work in a first class and workmanlike manner, in
accordance with the latest accepted standards and practices for the trades involved.

F. Sequence and Schedule: Avoid interference with the work of other trades. Remove and

relocate any work which in the opinion of the Owner’s Representatives causes interference.

1.6 CODES, PERMITS AND FEES

A.

Unless otherwise indicated, all required permits, licenses, inspections, approvals, and fees for
electrical work shall be secured and paid for by the Contractor. All work shall conform to all
applicable codes, rules, and regulations.

All work shall be executed in accordance with the rules and regulations outlined in local and
state codes. Prepare any detailed Drawings or diagrams which may be required by the
governing authorities. Where the Drawings and/or Specifications indicate materials or
construction that exceed code requirements, the Drawings and/or Specifications shall govern.

1.7 DRAWINGS

A.

B.

E.

The Drawings show the location and general arrangement of equipment, electrical systems,
and related items. They shall be followed as closely as elements of the construction will permit.
Examine the Drawings of other trades and verify the conditions governing the work on the job
site. Arrange work accordingly, providing such fittings, conduit, junction boxes, and accessories
as may be required to meet such conditions.

Deviations from the Drawings, apart from minor changes in routing and other such incidental
changes that do not affect the functioning or serviceability of the systems, shall not be made
without the written approval of the Architect/Engineer.

The architectural and structural Drawings take precedence in all matters pertaining to the
building structure, mechanical Drawings in all matters pertaining to mechanical trades, and
electrical Drawings in all matters pertaining to electrical trades. Where there are conflicts or
differences between the Drawings for the various trades, report such conflicts or differences to
the Architect/Engineer for resolution.

Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field
measurements required to complete the Work.

1.8 MATERIAL AND EQUIPMENT MANUFACTURERS

A.

All items of equipment shall be furnished complete with all accessories normally supplied with
the catalog items listed and all other accessories necessary for a complete and satisfactory
operating system. All equipment and materials shall be new, be standard products of
manufacturers regularly engaged in the production of electrical equipment and be of the
manufacturer's latest design.
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B.

If an approved manufacturer is other than the manufacturer used as the basis for design, the
equipment or product provided shall be equal in size, quality, durability, appearance, capacity,
and efficiency through all ranges of operation, shall conform with arrangements and space
limitations of the equipment shown on the plans and/or specified, shall be compatible with the
other components of the system and shall comply with the requirements for ltems Requiring
Prior Approval specified in this section of the Specifications. All costs to make these items of
equipment comply with these requirements including, but not limited to, electrical work, and
building alterations shall be included in the original Bid. Similar equipment shall be by one
manufacturer.

Where existing equipment is modified to include new switches, circuit breakers, metering, or
other components, the new components shall be by the original equipment manufacturer and
shall be listed for installation in the existing equipment. Where original equipment manufacturer
components are not available, third-party aftermarket components shall be listed for the
application and submitted to the engineer for approval. Reconditioned or salvaged components
shall not be used unless specifically indicated on the drawings.

1.9 INSPECTION OF SITE

A.

Visit the site, examine, and verify the conditions under which the Work must be conducted
before submitting Proposal. The submitting of a Proposal implies that the Contractor has visited
the site and understands the conditions under which the Work must be conducted. No
additional charges will be allowed because of failure to make this examination or to include all
materials and labor to complete the Work.

1.10 ITEMS REQUIRING PRIOR APPROVAL

A.

B.

Bids shall be based upon manufactured equipment specified. All items that the Contractor
proposes to use in the Work that are not specifically named in the Contract Documents must be
submitted for review prior to bids. Such items must be submitted in compliance with Division 1
specifications. Requests for prior approval must be accompanied by complete catalog
information, including but not limited to, model, size, accessories, complete electrical
information, and performance data in the form given in the equipment schedule on the drawings
at stated design conditions. Where items are referred to by symbolic designations on the
drawings, all requests for prior approval shall bear the same designations.

1. Equipment to be considered for prior approval shall be equal in quality, durability,
appearance, capacity, and efficiency through all ranges of operation, shall fulfill the
requirements of equipment arrangement and space limitations of the equipment shown on
the plans and/or specified and shall be compatible with the other components of the
system.

2. All costs incurred to make equipment comply with other requirements, including providing
maintenance, clearance, electrical, replacement of other components, and building
alterations shall be included in the original bid.

Voluntary alternates may be submitted for consideration, with listed addition or deduction to the

bid.

1.1 SHOP DRAWINGS/SUBMITTALS

A. Submit project-specific submittals for review in compliance with Division 1.
B. All shop Drawings shall be submitted in groupings of similar and/or related items (lighting
fixtures, switchgear, etc.). Incomplete submittal groupings will be returned unchecked.
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C.

If deviations (not substitutions) from the Contract Documents are deemed necessary by the
Contractor, the details of such deviations, the reason for the deviation, and the resulting
changes shall be included with the submittal for approval.

Submit for approval shop drawings for electrical systems or equipment indicated in other
sections of electrical specs. Where items are referred to by symbolic designation on the
Drawings and Specifications, all submittals shall bear the same designation (light fixtures).

1.12 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS

A.

B.

Submit project specific Operation and Maintenance Instructional Manuals for review in
compliance with Division 01 Specification Sections.

Provide complete operation and maintenance instructional manuals covering all electrical
equipment herein specified, together with parts lists. Maintenance and operating instructional
manuals shall be job specific to this project. Generic manuals are not acceptable. Manual shall
be provided on electronic media. All literature shall be combined in one document and shall be
properly bookmarked with all applicable sections. Maintenance and operating instructional
manuals shall be provided when construction is approximately 75% complete.

The operating and maintenance instructions shall include a brief, general description for all
electrical systems including, but not limited to:

1. Routine maintenance procedures.

Trouble-shooting procedures.

Contractor's telephone numbers for warranty repair service.

Submittals.

Recommended spare parts list.

Names and telephone numbers of major material suppliers and subcontractors.

. System schematic drawings on 8-1/2" x 11" sheets.

No ok wN

1.13 RECORD DRAWINGS

A.
B.

Submit record drawings in compliance with Division 01.

Contractor shall submit to the Architect/Engineer, record drawings on electronic media which
have been neatly marked to represent as-built conditions for all new electrical work.
Modifications to original drawings shall be marked with a contrasting color so the marks are
readily apparent.

The Contractor shall keep accurate note of all deviations from the construction documents and
discrepancies in the underground concealed conditions and other items of construction on field
drawings as they occur. The marked up field documents shall be available for review by the
Architect, Engineer, and Owner at their request during construction.

1.14 INSTRUCTION OF OWNER PERSONNEL

A.

Before final inspection, instruct Owner's designated personnel in operation, adjustment, and
maintenance of electrical equipment and systems at agreed upon times. A minimum of 8 hours
of formal instruction to Owner's personnel shall be provided for each building. Additional hours
are specified in individual specification sections.

Use operation and maintenance manuals as basis for instruction. Review contents of manual
with personnel in detail to explain all aspects of operation and maintenance.

In addition to individual equipment training provide overview of each electrical system. Utilize
the as-built documents for this overview.

Prepare and insert additional data in operation and maintenance manual when need for such
data becomes apparent during instruction, or as requested by Owner.
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1.15 WARRANTY

A

C.

Warranty: Comply with the requirements in Division 01 Specification Sections. Contractor shall
warranty that the electrical installation is free from defects and agrees to replace or repair, to
the Owner’s satisfaction, any part of this electrical installation which becomes defective within a
period of one year (unless specified otherwise in other Division 26 sections) from the date of
substantial completion following final acceptance, provided that such failure is due to defects in
the equipment, material, workmanship, or failure to follow the contract documents.

Contractor shall be responsible for any temporary services including equipment and installation
required to maintain operation as a result of any equipment failure or defect during warranty
period.

File with the Owner all warranties from the equipment manufacturers including the operating
conditions and performance capacities they are based on.

1.16 USE OF EQUIPMENT

A.

B.

The use of any equipment, or any part thereof for purposes other than testing even with the
Owner's consent, shall not be construed to be an acceptance of the work on the part of the
Owner, nor be construed to obligate the Owner in any way to accept improper work or defective
materials.

Do not use Owner's lamps for temporary lighting except as allowed and directed by the Owner.
Equip lighting fixtures with new lamps when the project is turned over to the Owner.

1.17 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. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4. To ensure that connecting raceways, cables, wireways, cable trays, and busways will be
clear of obstructions; and to maintain the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,

masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for electrical items that are behind finished

surfaces or otherwise concealed. Access doors and panels are specified in Division 8 Section

"Access Doors and Frames."

Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment

and systems that are functionally interdependent are tested to demonstrate successful

interoperability.

PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A.

Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

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.
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D.

E.
3.2 DE
A.

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.

Right of Way: Give to raceways and piping systems installed at a required slope.

MOLITION WORK

All demolition of existing electrical equipment and materials will be done by this Contractor

unless otherwise indicated. Include all items related to the existing systems that are being

removed such as, but not limited to, electrical equipment, cabinets, devices, lighting fixtures,
conduit, fittings, boxes, wiring, and supports. No abandoned components of the electrical
systems indicated to be removed shall remain.

1. Where electrically powered equipment is included in the demolition scope of other trades,
disconnect electrical wiring connections and remove circuit wiring complete.

In general, demolition work is indicated on the Drawings. However, the Contractor shall visit the

job site to determine the full extent and character of this work.

Unless specifically noted otherwise, removed materials shall not be reused in the work.

1. Materials indicated to be salvaged shall be carefully removed, stored, and protected from
damage.

2. Salvaged materials intended to be re-used shall be thoroughly cleaned, refurbished if
necessary, and determined to be fully functional prior to placing back into service.

3. Salvaged materials of value that are not to be reused shall remain the property of the
Owner unless such ownership is waived. Items that the Owner has waived ownership
shall become the property of the Contractor, who shall remove and legally dispose of
same, away from the premises.

All electrical work in altered and unaltered areas shall be run concealed wherever possible. Use

of surface raceway or exposed conduits will be permitted only where specifically indicated on

the drawings or approved by the Architect/Engineer.

3.3 INSTALLATION OF EQUIPMENT

A.

Install all equipment in strict accordance with all directions and recommendations furnished by

the manufacturer. Where such directions conflict with the Drawings and Specifications, report

such conflicts to the Architect/Engineer for resolution.

Device Location:

1. Allow for wiring devices, control devices, and fire alarm devices to be relocated within a
10’ radius to accommodate final coordination with furnishings and other finish elements.
Devices relocated prior to installation shall be done without additional cost to the project.

3.4 WORK IN EXISTING BUILDINGS

A.

The Owner will provide access to existing buildings as required. Access requirements to
occupied buildings shall be identified on the project schedule. The Contractor, once Work is
started in the existing building, shall complete same without interruption to return work areas as
soon as possible to Owner.

Adequately protect and preserve all existing and newly installed Work. Promptly repair any
damage to same at Contractor's expense.

Consult with the Owner’s Representative as to the methods of carrying on the Work so as not
to interfere with the Owner's operation any more than necessary. Accordingly, all service lines
shall be kept in operation as long as possible and the services shall only be interrupted at such
time as will be designated by the Owner's Representative.
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D. Prior to starting work in any area, obtain approval for doing so from a qualified representative of
the Owner who is designated and authorized by the Owner to perform testing and abatement of
all hazardous materials including but not limited to, asbestos. The Contractor shall not perform
any inspection, testing, containment, removal, or other work that is related in any way
whatsoever to hazardous materials under the Contract.

DISPOSAL
A. Fluorescent Lamps

1. Fluorescent lamps are known to contain mercury and are classified as hazardous
material. All fluorescent lamps shall be assumed to contain mercury unless tested and
confirmed otherwise with a toxicity characteristic leaching procedure (TCLP).

2. Hazardous materials (fluorescent lamps), shall be sent to a lamp recycling facility. The
materials shall be properly packaged with labels that meet the Department of
Transportation Regulations and stored in a secure location before transportation.

3. The Contractor shall identify the costs of the lamp disposal process including, but not
limited to, the lamp packaging, storage, transportation, disposal, and any profile fees.

4. Upon completion of the project, provide documentation to verify that the lamps have been
properly disposed of in accordance with all local, state, and federal guidelines.

B. Ballasts

1. Lighting ballasts manufactured prior to 1979 have been known to contain polychlorinated
biphenyls (PCBs). Unless specifically noted on the ballast as containing "No PCBs," the
ballast shall be assumed to contain components with PCB materials.

2. Hazardous materials (ballasts with PCBs), shall be disposed of at a hazardous waste
incineration facility, or at a recycling facility in accordance with the Code of Federal
Regulations as administered by the EPA in regards to this issue. The ballasts shall be
packaged/stored in fifty-five gallon steel drums with labels that meet the Department of
Transportation Regulations.

3. The Contractor shall identify the costs of the ballast disposal process including, but not
limited to, the packaging, storage, transportation, disposal, and any profile fees.

4. Provide at completion of the project documentation (manifests) to verify that the ballasts
have properly been disposed of in accordance with all local, state, and federal guidelines.

CHASES AND RECESSES

A. Provided by the architectural trades, but the Contractor shall be responsible for their accurate
location and size.

CUTTING, PATCHING AND DAMAGE TO OTHER WORK

A. Refer to General Conditions for requirements.

B. All cutting, patching, and repair work shall be performed by the Contractor through approved,
qualified subcontractors. Contractor shall include full cost of same in bid.

EQUIPMENT CONNECTIONS

A. Make connections to equipment and other items included in the work in accordance with the
approved shop Drawings and rough-in measurements furnished by the manufacturers of the
particular equipment furnished. All additional connections not shown on the Drawings, but
called out by the equipment manufacturer's shop Drawings shall be provided.

CLEANING

A. All debris shall be removed daily as required to maintain the work area in a neat, orderly
condition.
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B.

Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers,
switchboards, substations, motor control centers, panels, etc. Fixture reflectors and lenses or
louvers shall be left with no water marks or cleaning streaks.

3.10 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS

A.
B.
C.

Equipment and materials shall be protected from theft, injury, or damage.

Protect conduit openings with temporary plugs or caps.

Provide adequate storage for all equipment and materials delivered to the job site. Location of
the space will be designated by the Owner's representative or Architect/Engineer. Equipment
set in place in unprotected areas must be provided with temporary protection.

3.1 EXTRA WORK

A.

For additional electrical work which may be proposed or requested, furnish an itemized cost
breakdown of material and labor required to complete the work. Proceed only after receiving a
written authorization.

Before providing an itemized break-down for additional electrical work, submit unit prices for the
following items: 1/2", 3/4", 1", 1-1/2" EMT conduit; #12, #10, #8, #6, #2 building wire; duplex
receptacles, GFCI receptacles, data box and raceway, and other common electrical work which
may be anticipated for any future revisions. These unit costs, once agreed to, shall be applied
to additions and deducts for all project change orders.

3.12 DRAWINGS AND MEASUREMENTS

A.

The Drawings are not intended to be scaled for rough-in measurements nor to serve as Shop
Drawings. Field measurements necessary for ordering materials and fitting the installation to
the building construction and arrangement are the Contractor’s responsibility. The Contractor
shall check latest Architectural Drawings and locate light switches from same where door
swings are different from Electrical Drawings.

END OF SECTION
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SECTION 26 0519 - CONDUCTORS AND CABLES
***ADDZ***

PART 1 GENERAL
1.1REFERENCE STANDARDS

A.
B.

C.

m

T Io

=r =

N.

0.
RE

A.

SuU
A.

ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2024).
ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2023.

ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical
Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved 2021).

ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series
Aluminum Alloy for Subsequent Covering or Insulation; 2018 (Reapproved 2023).

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

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

UL 4 - Armored Cable; Current Edition, Including All Revisions.

UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 493 - Thermoplastic-Insulated Underground Feeder and Branch-Circuit Cables; Current
Edition, Including All Revisions.

UL 719 - Nonmetallic-Sheathed Cables; Current Edition, Including All Revisions.

UL 854 - Service-Entrance Cables; Current Edition, Including All Revisions.

UL 1277 - Electrical Power and Control Tray Cables with Optional Optical-Fiber Members;
Current Edition, Including All Revisions.

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

UL 4703 - Standard for Photovoltaic Wire; Current Edition, Including All Revisions.
LATED DOCUMENTS

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

Section includes:

1. Building wires and cables rated 600V and less.

2. Connectors, splices, and terminations rated 600 V and less.

INFORMATIONAL SUBMITTALS

A. Field Quality-Control Test Reports.

QUALITY ASSURANCE

A. 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.

B. Comply with NFPA 70.

PART 2 PRODUCTS
COPPER BUILDING WIRE

A.

B.

Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.
Standards:
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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."

Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for

stranded conductors.

Conductor Insulation:

1. Type THHN/THWN-2: Comply with UL 83.

2. Type XHHW-2: Comply with UL 44.

CONNECTORS AND SPLICES

A.

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

PART 3 EXECUTION

CONDUCTOR MATERIAL APPLICATIONS

A. Refer to application schedule on the drawings

B. Feeders and Branch Circuits: Solid or stranded for No. 12 AWG and smaller; stranded for No.
10 AWG and larger.

C. Each feeder shall be of the same conductor and insulation material (phase, neutral, and
parallel).

D. Use conductor not smaller than 14 AWG for 120V control circuits.

E. Where equipment is listed for use with copper conductors only, use copper conductors for the
entire length of feeder.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING

METHODS

A. Refer to application schedule on the drawings.

INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 26 0533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. 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.

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

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

F. Support cables according to Division 26 Section "Hangers and Supports for Electrical
Systems."

G. Neatly train and lace wiring inside boxes, equipment, and panelboards.

H. Provide a separate neutral conductor for each circuit unless multi-wire branch circuits are
specifically indicated on the drawings.

I.  Electrical Contractor shall be responsible for de-rating of conductors as required by N.E.C.
when more than three current carrying conductors are installed in a single raceway or cable.
Neutral conductors shall be considered current carrying conductors.

J. AC/MC cable shall not be used.
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K.

Between support, hangers and termination no more than 3" deflection from the bottom of the
cable to a horizontal line between the support/hanger or termination.

L. Do not route conductors across roof without prior approval from engineer.
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 and UL 486B.
B. Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than un-spliced conductors.
C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.
D. Clean conductor surfaces before installing lugs and connectors.
E. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.
F. Use solderless pressure connectors with insulating covers for copper conductor splices and
taps, 8 AWG and larger.
G. Use Sta-Kon connectors to terminate stranded conductors #10 AWG and smaller to screw
terminals.
H. Use insulated spring wire connectors with plastic caps (wire nuts) for copper conductor splices
and taps, 10 AWG and smaller. Push-in style connectors are not permitted.
I.  Provide lugs suitable for bussing and conductor material used.
IDENTIFICATION
A. Identify and color-code conductors and cables according to Section 26 0553 "ldentification 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.
SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 26 0533 "Raceways and Boxes."
FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Division 07 Section "Penetration
Firestopping”.
FIELD QUALITY CONTROL
A. Perform the following field quality control tests in accordance with Division 26 Section
“Electrical Testing”.
1.  Description: Test all feeders rated 100 A and above.
2. Visual and Mechanical Inspection.
a. Inspect cables for physical damage and proper connection in accordance with the
one line diagram.
b. Test cable mechanical connections with an infrared survey.
C. Check cable color-coding against project Specifications and N.E.C. requirements.
3. Electrical Tests
a. Perform insulation resistance test on each conductor with respect to ground and
adjacent conductors. Applied potential to be 1000 volts dc for 1 minute.
b. Perform continuity test to insure proper cable connection.
4. Test Values
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a. Minimum insulation resistance values shall be not less than fifty mega-ohms.
B. Test Reports: Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.

3. Test results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.
END OF SECTION
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SECTION 26 0526 - GROUNDING AND BONDING
***ADDZ***

PART 1 GENERAL
1.1REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2024).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2023.

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

D. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System; 2025.

E. |EEE 142 - IEEE Recommended Practice for Grounding of Industrial and Commercial Power
Systems; 2007, with Errata (2014).

F. IEEE 1100 - IEEE Recommended Practice for Powering and Grounding Electronic Equipment;
2005.

G. IEEE C2 - National Electrical Safety Code(R) (NESC(R)); 2023.

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

I.  NFPA 70B - Recommended Practice for Electrical Equipment Maintenance; Most Recent
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

J.  NFPA 99 - Health Care Facilities Code; 2024, with Errata.

K. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2026.

L. UL 96 - Lightning Protection Components; Current Edition, Including All Revisions.

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

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

A. This Section includes grounding of electrical systems and equipment. Grounding requirements
specified in this Section may be supplemented by special requirements of systems described in
other Sections.

B. Related Sections include the following:

1. Division 26 Section “Electrical General Requirements”.
2. Division 26 Section “Conductors and Cables”.

REFERENCES

A. ASTM B3: Specification for Soft or Annealed Copper Wire.

B. ASTM B8: Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard
or Soft.

C. ASTM B33: Specification for Tinned Soft or Annealed Copper Wire for Electrical Purposes.

D. ASTM B 187: Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod,
Bar, and Shapes.

E. |EEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Ground System.

F. IEEE 142: Grounding of Industrial and Commercial Power Systems.

G. |IEEE 837: Qualifying Permanent Connections Used in Substation Grounding.
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I

IEEE 1100 — 1992: Recommended Practice for Powering and Grounding Sensitive Electronic
Equipment.
IEEE C2: National Electrical Safety Code.

l.

J.  NETA MTS - 2001: Maintenance Testing Specifications.

K. NFPA 70: National Electrical Code.

L. NFPA 70B: Recommended Practice for Electrical Equipment Maintenance.

M. NFPA 99: Health Care Facilities.

N. NFPA 780: Lightning Protection Code.

O. TIA/EIA 607: Commercial Building Grounding and Bonding Requirements Standard.
P. UL 96: Lightning Protection Components.

Q. UL 467: Grounding and Bonding Equipment.

R. UL 486 A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.

S. UL 486B: Wire Connectors for Use with Aluminum Conductors.

ACTION SUBMITTALS

A. Product Data: For each type of product indicated

INFORMATIONAL SUBMITTALS

A. Field Quality Control Test Reports: Submit written test reports to include the following:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

CLOSEOUT SUBMITTALS

A. Project Record Documents
1. Submit under provisions of Division 26 “Electrical General Requirements”.
2. Accurately record actual locations of grounding electrodes and connections to building

steel.

QUALITY ASSURANCE

A. 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.
1. Comply with UL 467.

B. Comply with ANSI/TIA/EIA-607 “Standard for Commercial Building Grounding and Bonding
Requirements for Telecommunications”.

C. Comply with ANSI/IEEE 1100 -1992 “Powering and Grounding Sensitive Electronic Equipment”.

PART 2 PRODUCTS

GROUNDING CONDUCTORS

A. Forinsulated conductors, comply with Division 26 Section "Conductors and Cables."

B. Material: Copper.

C. Equipment Grounding Conductors: Insulated with green-colored insulation.

D. Isolated Ground Conductors: Insulated with green-colored insulation with yellow stripe. On
feeders with isolated ground, use colored tape, alternating bands of green and yellow tape to
provide a minimum of three bands of green and two bands of yellow.

E. Grounding Electrode Conductors: Stranded cable.

CONNECTOR PRODUCTS

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of
conductors and connected items.
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B. Bolted Connectors: Bolted-pressure-type connectors, or compression type.
C. Welded Connectors: Exothermic-welded type, in kit form, and selected for the specific
application per manufacturer's written instructions.
D. Compression-Type Connectors: Pure, wrought copper, per ASTM B187.

PART 3 EXECUTION
3.1 EQUIPMENT GROUNDING

A.

C.

D.

Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70
are indicated.

In raceways, use insulated equipment grounding conductors. Install equipment grounding

conductors in all feeders and circuits. Terminate each end on suitable lugs, bus or bushing.

1. Where existing branch circuits are using conduit as equipment grounding conductor and
are extended, provide grounding bushing on existing conduit and provide new equipment
grounding conductor with new branch circuit.

Install equipment grounding conductors in all feeders and circuits. Terminate each end on

suitable lugs, bus or bushing.

Verify specific equipment grounding requirements with the manufacturer’'s recommendations.

3.2 CONNECTIONS

A.

General: Make connections so galvanic action or electrolysis possibility is minimized. Select

connectors, connection hardware, conductors, and connection methods so metals in direct

contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

Equipment Grounding Conductor Terminations

1. Use solderless pressure connectors with insulating covers for copper conductor splices
and taps, 8 AWG and larger.

2. Use insulated spring wire connectors with plastic caps for copper conductor splices and
taps, 10 AWG and smaller.

3.3 INSTALLATION

A.

Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise
indicated. Avoid obstructing access or placing conductors where they may be subjected to
strain, impact, or damage. Install in conduit where routed above grade.

Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration isolation
hangers and supports is not transmitted to rigidly mounted equipment. Use exothermic-welded
connectors or non-reversing compression-type connectors for outdoor locations, unless a
disconnect-type connection is required; then, use a bolted clamp. Bond straps directly to the
basic structure taking care not to penetrate any adjacent parts. Install straps only in locations
accessible for maintenance.
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C. Equipment Grounding: Provide a permanent and continuous bonding of conductor enclosures,
equipment frames, power distribution equipment ground busses, cable trays, metallic raceways,
and other non-current carrying metallic parts of the electrical system.

D. Pool Structures: Provide a common bonding grid with a solid copper conductor not smaller than
No. 8 AWG. Bond together the following:

1. All metallic parts of the pool or fountain structure, including reinforcing steel of the pool or
fountain shell, coping stones, and deck.

2. All forming shells and mounting brackets of no-niche luminaries.

3.  All metal fittings within or attached to the pool or fountain structure that are greater than 4
inches (100 mm) in any dimension and penetrate the pool or fountain structure more than
1 inch (25 mm).

4. Metal parts of electrical equipment associated with the pool or fountain water circulating
system, including pump motors and metal parts of equipment associated with pool covers,
including electric motors.

5. Metal sheathed cables and raceways, metal piping, and all fixed metal parts including
fences, awnings, door and window frames, except those separated from the pool or
fountain by a permanent barrier shall be bonded that are within the following distances of

the pool:
a. Within 5 feet (1.5 m) horizontally of the inside walls of the pool.
b. Within 12 feet (3.7 m) measured vertically above the maximum water level of the

pool, or any observation stands, towers, or platforms, or any diving structure.
E. Provide a flexible braid bonding jumper at each set of columns at expansion joints.
END OF SECTION
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SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
***ADDZ***
PART 1 GENERAL
RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY
A. This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
DEFINITIONS
A. EMT: Electrical metallic tubing.
B. IMC: Intermediate metal conduit.
C. RMC: Rigid metal conduit.
REFERENCE STANDARDS
ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
AWS D1.1/D1.1M - Structural Welding Code - Steel; 2025, with Amendment (2026).
MFMA-4 - Metal Framing Standards Publication; 2004.
MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2025.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.
NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
H. SSPC-PA 1 - Shop, Field, and Maintenance Coating of Metals; 2024, with Errata (2025).
ACTION SUBMITTALS
A. Product Data: For the following:
1.  Steel slotted support systems.

oo W

@mm

QUALITY ASSURANCE
A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel."

B. Comply with NFPA 70.

COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."

PART 2 PRODUCTS

21

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Allied Tube & Conduit; a part of Atkore International.
b. B-Line, by Eaton.
C. GS Metals Corp.
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d Pentair Electrical & Fastening Solutions.
e Thomas & Betts Corporation.

f. Unistrut; a part of Atkore International.
g Wesanco, Inc.

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

3. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.

4. Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed
for types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M, steel plates, shapes,
and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: 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.

a. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1) Hilti Inc.
2) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
3) MKT Fastening, LLC.
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened
portland cement concrete with tension, shear, and pullout capacities appropriate for
supported loads and building materials in which used.

a. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1) B-Line by Eaton.
2) Empire Tool and Manufacturing Co., Inc.
3) Hilti Inc.
4) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for

attached structural element.

Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

o o
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22 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A

B.

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel
shapes and plates.

PART 3 EXECUTION
3.1 APPLICATION

A.

B.

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70 . Minimum rod size shall be 1/4 inch (6 mm) in
diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
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:

a. Two-bolt conduit clamps
b. Single-bolt conduit clamps
C. Single-bolt conduit clamps using spring friction action for retention in support channel.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT may be
supported by openings through structure members, as permitted in NFPA 70.

C. 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 shall be weight of supported components
plus 200 Ib (90 kg).

D. 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:

1. To Wood: Fasten with lag screws or through bolts.

2.  To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inches (100 mm) thick.

6. To Steel:

a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and
nuts.

b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69

C. Spring-tension clamps.

7. To Light Steel: Sheet metal screws.
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8. Iltems 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 support systems attached to substrate.

E. Slotted support systems applications:
1. Indoor dry and damp Locations: Painted Steel
2. Outdoors and interior wet locations: Galvanized Steel
3. Corrosive Environments, including pool equipment rooms: Nonmetallic

F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

G. Do not fasten supports to floor decks, roof decks, pipes, ducts, mechanical equipment, or
conduit.

H. Obtain permission from Architect/Engineer before using powder-actuated anchors.

I.  Obtain permission from Architect/Engineer before drilling or cutting structural members.

J.  Fabricate supports from structural steel or steel channel. Rigidly weld members or use hexagon
head bolts to present neat appearance with adequate strength and rigidity. Use spring lock
washers under all nuts.

K. Install surface-mounted cabinets and panelboards with minimum of four anchors.

L. Inwet and damp locations use steel channel supports to stand cabinets and panelboards 1 inch
(25 mm) off wall.

M. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed
in hollow partitions.

N. The Contractor shall replace all supports and channels that sag, twist, and/or show signs of not
providing proper structural support, to the equipment, it is intended for, as determined by the
Owner and Architect/Engineer. All costs associated with replacing supports and steel channels
shall be incurred by the Contractor.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

C. Field Welding: Comply with AWS D1.1/D1.1M.

3.4 PAINTING

A. Touchup: 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 (0.05 mm).

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 26 0533 - RACEWAYS AND BOXES
***ADDZ***

PART 1 GENERAL
1.1RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
1.3 DEFINITIONS
EMT: Electrical metallic tubing.
ENT: Electrical nonmetallic tubing.
FMC: Flexible metal conduit.
IMC: Intermediate metal conduit.
LFMC: Liquidtight flexible metal conduit.
LFNC: Liquidtight flexible nonmetallic conduit.
RNC: Rigid nonmetallic conduit.
PVC: Polyvinyl Chloride.
HDPE: High Density Polyethylene.
. RTRC: Reinforced Thermosetting Resin Conduit
1.4 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2025.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.
C. ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit - Aluminum
(ERMC-A); 2025.
D. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2025.
ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2024.
ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings Materials;
2025.
ISO 9000 - Quality Management — Fundamentals and Vocabulary; 2026.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.
NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit; 2004.
NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.
L. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013
(Reaffirmed 2020).
M. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; 2013
(Reaffirmed 2020).
N. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.
O. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2021.
P. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
Q. SCTE 77 - Specifications for Underground Enclosure Integrity; 2023.
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R. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.
S. UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit; Current Edition, Including All Revisions.
T. UL 2515A - Standard for Supplemental Requirements for Extra Heavy Wall Reinforced
Thermosetting Resin Conduit (RTRC) and Fittings; Current Edition, Including All Revisions.
1.5 ACTION SUBMITTALS
A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.
1.6 QUALITY ASSURANCE
A. 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.
B. Comply with NFPA 70.
C. All work in natatoriums, pool areas and fountain structures shall be in accordance with N.E.C.
article 680, “Swimming Pools, Fountains, and Similar Installations.”
1.7 COORDINATION
A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension
system with other construction that penetrates ceilings or is supported by them, including light
fixtures, HVAC equipment, fire-suppression system, and partition assembilies.
PART 2 PRODUCTS
21 METAL CONDUIT AND TUBING
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. AFC Cable Systems, Inc.
Alflex Inc.
Allied Tube Triangle Century.
Anamet Electrical, Inc.; Anaconda Metal Hose.
International Metal Hose.
Electri-Flex Co
Grinnell Co./Tyco International; Allied Tube and Conduit Div.
LTV Steel Tubular Products Company — Manhattan/CDT/Cole-Flex.
9. Maverick.
10. O-Z Gedney; unit of General Signal.
11. Wheatland.
Rigid Steel Conduit: ANSI C80.1.
IMC: ANSI C80.6.
EMT: ANSI C80.3.
FMC: Zinc-coated steel.
LFMC: Flexible steel conduit with PVC jacket.
Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable: NEMA
FB 1; listed for type and size raceway with which used, and for application and environment in
which installed.
1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.
2. Fittings for EMT: Steel, set-screw type.
3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch (1.02 mm),
with overlapping sleeves protecting threaded joints.

© N OhON
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2.2 NONMETALLIC CONDUIT AND TUBING
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. American International.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corp.
Cantex Inc.
Certainteed Corp.; Pipe and Plastics Group.
Condux International.
ElecSys, Inc.
Electri-Flex Co.
9. Integral.
10. Kor-Kap.
11. Lamson and Sessions: Carlon Electrical Products.
12. Manhattan/CDT/Cole-Flex.
13. RACO; Division of Hubbell, Inc.
14. Scepter.
15. Spiralduct, Inc./AFC Cable Systems, Inc.
16. Thomas & Betts Corporation.
ENT: NEMA TC 13.
RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.
ENT and RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.
LFNC: UL 1660.
HDPE: UL 651, ASTM D3350, ASTM D 1248 Schedule 40.
RTRC: Comply with UL 2515A and NEMA TC 14.
OXES ENCLOSURES, AND CABINETS
Sheet Metal Outlet and Device Boxes: NEMA OS 1. Shall be used within walls or ceiling.
Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover. Shall be
used in all exposed, non-recessed, locations.
Nonmetallic Outlet and Device Boxes: NEMA OS 2. Shall be used in corrosive areas.
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover. Shall be
used in areas exposed to water.
F. Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous hinge cover and flush latch.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2.4 SLEEVES FOR RACEWAYS
A. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.
B. Cast-lron 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 with minimum 0.052- or 0.138-inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.
D. Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 7 Section "Through-Penetration Firestop Systems."

© N OhON
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2.5 SLEEVE SEALS

A

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

following:

1. Advance Products & Systems, Inc.

2. Calpico, Inc.

3. Metraflex Co.

4. Pipeline Seal and Insulator, Inc.

Description: Modular sealing device, designed for field assembly, to fill annular space between

sleeve and cable.

1. Sealing Elements: EPDM 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: Plastic. 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.

26 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.

PART 3 EXECUTION
3.1 RACEWAY APPLICATION

A

B.
C.

m

Provide raceways in interior and exterior locations in accordance with the “Raceway Application

Matrix” included on the drawings.

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

Boxes, Enclosures, and Handholes:

1. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, Subject
to Occasional, Non-deliberate Loading by Heavy Vehicles: Polymer concrete, SCTE 77,
Tier 15 structural load rating.

2. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for
Non-deliberate Loading by Vehicles: Polymer-concrete units, SCTE 77, Tier 8 structural
load rating.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in

damp or wet locations.

Minimum Raceway Size: 3/4 inch trade size (DN 21).

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with that
material. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer.

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

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

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum

raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

Do not install aluminum conduits in contact with concrete.
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l.
J.

Install surface raceways only where indicated on Drawings.
Do not install nonmetallic conduit where ambient temperature exceeds 120 degrees Fahrenheit
(49 degrees Celsius).

3.2 INSTALLATION

A

Comply with NECA 1 and NECA 101 for installation requirements except where requirements

on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.

Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and

number of floors.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-

water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical

Systems."

Install temporary closures to prevent foreign matter from entering raceways.

Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved

portions of bends are not visible above the finished slab.

Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep

straight legs of offsets parallel, unless otherwise indicated.

Install no more than the equivalent of three 90-degree bends in any conduit run except for

control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm)

of changes in direction.

Support conduit within 12 inches (304.8 mm) of enclosures to which attached.

Install exposed raceways parallel or at right angles to nearby surfaces or structural members

and follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.

2. Make parallel bends in parallel or banked runs. Use factory elbows only where elbows can
be installed parallel; otherwise, provide field bends for parallel raceways.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings

to protect conductors, including conductors smaller than No. 4 AWG.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes

or cabinets. Install bushings on conduits up to 1-1/4-inch (35 mm) trade size and insulated

throat metal bushings on 1-1/2-inch (41 mm) trade size and larger conduits terminated with

locknuts. Install insulated throat metal grounding bushings on service conduits.

Install raceways square to the enclosure and terminate at enclosures with locknuts. Install

locknuts hand tight plus 1/4 turn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings

in the locknut area prior to assembling conduit to enclosure to assure a continuous ground

path.

Cut conduit perpendicular to the length. For conduits 2 inch (53 mm) trade size and larger, use

roll cutter or a guide to make cut straight and perpendicular to the length.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply

listed compound to threads of raceway and fittings before making up joints. Follow compound

manufacturer's written instructions.

Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into hub

so end bears against wire protection shoulder. Where chase nipples are used, align raceways

so coupling is square to box; tighten chase nipple so no threads are exposed.
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R.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
UL-listed sealing compound. For concealed raceways, install each fitting in a flush steel box
with a blank cover plate having a finish similar to that of adjacent plates or surfaces. Install
raceway sealing fittings at the following points:

1.

2.

4.

Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

Where conduits route through, to, or from a hazardous classified space (Class | or Il),
provide proper seal offs when exiting or entering the hazardous classified space.
Where conduits pass between spaces that are maintained at two different vapor
pressures.

Where otherwise required by NFPA 70.

Stub-up Connections: Extend conduits through concrete floor for connection to freestanding
equipment. Install with an adjustable top or coupling threaded inside for plugs set flush with
finished floor. Extend conductors to equipment with rigid steel conduit; FMC may be used 6
inches (150 mm) above the floor. Install screwdriver-operated, threaded plugs flush with floor
for future equipment connections.

Expansion-Joint Fittings:

1.

Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25
feet (7.6 m). Install in each run of aboveground RMC and EMT conduit that is located
where environmental temperature change may exceed 100 deg F (55 deg C) and that has
straight-run length that exceeds 100 feet (3048 cm).
Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) temperature

change.

Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature

change.

Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F (70

deg C) temperature change.

Attics: 135 deg F (75 deg C) temperature change.

Insert location and corresponding temperature change .

Install fitting(s) that provide expansion and contraction for at least 0.00041 inch (0.06 mm)

per foot of length of straight run per deg F (per meter of length of straight run per deg C)
of temperature change for PVC conduits. Install fitting(s) that provide expansion and
contraction for at least 0.000078 inch (0.0115 mm) per foot of length of straight run per
deg F (per meter of length of straight run per deg C) of temperature change for metal
conduits.

Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time of
installation. Install conduit supports to allow for expansion movement.
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u.

N < X

Flexible Conduit Connections: Comply with NEMA RV3. Use maximum of 72 inches (1830 mm)
of flexible conduit for recessed and semirecessed lighting fixtures; for equipment subject to
vibration, noise transmission, or movement; and for all motors. Use LFMC in damp or wet
locations. Install separate ground conductor across flexible connections.

Surface Raceways: Install a separate, green, ground conductor in raceways from junction box
supplying raceways to receptacle or fixture ground terminals. Provide cover clips to cover
space between connecting pieces.

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

Install hinged-cover enclosures and cabinets plumb. Support at each corner.

Do not route feeders across roof .

Route conduits in finished areas with exposed ceilings at underside of structural deck or as high
as possible.

. Outlet boxes within hazardous locations shall be of the proper class and division as noted in the

N.E.C.

3.3 SLEEVE INSTALLATION FOR ELECTRICAL AND COMMUNICATIONS PENETRATIONS

A.

B.

Tom

Coordinate sleeve selection and application with selection and application of firestopping

specified in Division 07 Section "Through-Penetration Firestop Systems."

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.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no side
greater than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches (1270
mm) and 1 or more sides equal to, or greater than, 16 inches (406.4 mm), thickness shall
be 0.138 inch (3.51 mm).

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.

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

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

Size pipe sleeves to provide 1/4 inch (6.4 mm) annular clear space between sleeve and

raceway unless sleeve seal is to be installed or unless seismic criteria require different

clearance.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve

and raceway, using joint sealant appropriate for size, depth, and location of joint. Refer to

Division 7 Section "Joint Sealants" for materials and installation.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,

and floors at raceway penetrations. Install sleeves and seal with firestop materials. Comply

with Division 7 Section "Through-Penetration Firestop Systems."

3.4 SLEEVE-SEAL INSTALLATION

A.

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

3.5 FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 07 Section "Through-Penetration Firestop Systems."
3.6 PROTECTION
A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
2.  Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.
3.7 CLEANING
A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed
finishes and repair damaged finishes.
END OF SECTION
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SECTION 26 0553 - ELECTRICAL IDENTIFICATION
***ADDZ***

PART 1 GENERAL
1.1REFERENCE STANDARDS
A. 29 CFR 1910.145 - Accident Prevention Signs and Tags; Current Edition.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
1.2 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.3 SUMMARY
A. This Section includes the following:
1. Equipment identification labels.
2. Miscellaneous identification products.
1.4 QUALITY ASSURANCE
A.  Comply with ANSI A13.1 and ANSI C2.
B. Comply with NFPA 70.
C. Comply with 29 CFR 1910.145.
PART 2 PRODUCTS
21 EQUIPMENT IDENTIFICATION LABELS
A. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. Black
letters on a white background. Minimum letter height shall be 3/8 inch (9.52 mm).
2.2 WIRING DEVICE IDENTIFICATION
A. Description: Self adhesive label with black upper case letters on clear polyester label, font size
7.
PART 3 EXECUTION
3.1 APPLICATION
A. Branch-Circuit Conductor Identification: Where there are conductors for more than three branch
circuits in same junction or pull box, use marker tape. Identify each ungrounded conductor
according to source and circuit number as indicated on Drawings. Identify control circuits by
control wire number as indicated on shop drawings.
B. Branch-Circuit Conductor Identification: Mark junction box covers in indelible ink with the panel
and breaker numbers of other circuits contained within.
C. Conductor Identification: Locate at each conductor at panelboard gutters, pull boxes, outlet and
junction boxes, and each load connection or termination point.
D. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
signal, sound, intercommunications, voice, and data connections.
1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. Identify by system and circuit designation.
2. Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
Operation and Maintenance Manual.
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E.

Equipment Identification Labels: On each unit of equipment, install unique designation label that
is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual. Apply
labels to disconnect switches and protection equipment, central or master units, control panels,
control stations, terminal cabinets, and racks of each system. Systems include power, lighting,
control, communication, signal, monitoring, and alarm systems unless equipment is provided
with its own identification.
1. Labeling Instructions:

a. Indoor Equipment: Engraved, laminated acrylic or melamine label mechanically

secured.

2. Equipment to Be Labeled: If included on project. All items may not be on project.
Panelboards, electrical cabinets, and enclosures.
Access doors and panels for concealed electrical items.
Motor-control centers.
Disconnect switches.
Monitoring and control equipment.

f. Breakers or switches at distribution panels.
Wiring Device Identification Labels: On each faceplate install circuit designation label that is
consistent with panelboard directories, and as-built plan drawings. Apply labels to receptacle
faceplates centered below bottom outlet. Apply labels to toggle switch faceplates on backside.

Q0o

3.2 INSTALLATION

A.
B.

Verify identity of each item before installing identification products.
Location:
1. Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment.
Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.
Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.
System Identification Color Banding for Raceways and Cables: Each color band shall
completely encircle cable or conduit. Place adjacent bands of two-color markings in contact,
side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 50-
foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in
congested areas.
Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed
below for ungrounded service, feeder, and branch-circuit conductors.
1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having
jurisdiction permit, field applied.

2. Colors for 208/120-V Circuits:

a. Phase A: Black.

b. Phase B: Red.

c. Phase C: Blue.

d. Grounded Conductor (Neutral): White.
3. Colors for 480/277-V Circuits:

a. Phase A: Brown.

b. Phase B: Orange.

C. Phase C: Yellow.
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d. Ground Conductor (Neutral): Grey.

4. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches (152.4 mm) from terminal points and in boxes where splices or taps
are made. Apply last two turns of tape with no tension to prevent possible unwinding.
Locate bands to avoid obscuring factory cable markings.

G. Label information arrangement for 3 lines of text.
1. Line one shall describe the panel or equipment. Line one example: “DP-XX,” RP-XX,” “T-
XX,” “EF-XX,” etc.
2. Line two shall describe the first disconnecting means feeding this panel or equipment.
Line two example: “Fed from DP-XX,” “Fed from RP-XX,” etc.
3. Line three indicates that location of the disconnecting means as identified in line two. Line
three example: “First Floor Elect. Rm #XXX.”
4. Line four shall include “Via T-XX” when panel or equipment is fed from a transformer.
H. Examples:
RP-1A
EF-1 LP-1A
ELEEI'EI'EIERA?I\IQBSI-\)I?AOO FED FROM MCC-1A LOCATED IN
VIA T-1A MECHANICAL ROOM F101 ELECTRICAL ROOM A100
I.  Fusible Enclosed Switches and Distribution Equipment: Install self-adhesive vinyl label
indicating fuse rating and type on the outside of door on each fused switch.
J. Degrease and clean surface to receive nameplates.
K. Install nameplate and labels parallel to equipment lines.
L. Secure nameplate to equipment front using screws.
M. Identify conduit using field painting where required.
END OF SECTION
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SECTION 26 2726 - WIRING DEVICES
***ADDZ***

PART 1 GENERAL
1.1RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

A. This Section includes the following:
1. Single and duplex receptacles
2.  Ground-fault circuit interrupter receptacles
3. Device wall plates.

DEFINITIONS

A. EMI: Electromagnetic interference.

B. GFCI: Ground-fault circuit interrupter.

C. AFCI: Arc-fault circuit interrupter.

D. PVC: Polyvinyl chloride.

E. RFI: Radio-frequency interference.

F. SPD: Surge protective devices.

G. UTP: Unshielded twisted pair.

H. USB: Universal serial bus.

REFERENCE STANDARDS

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

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

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

D. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

E. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

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

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

H. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.

I. UL 1310 - Class 2 Power Units; Current Edition, Including All Revisions.

REFERENCES

A. DSCC W-C-596G: Federal Specification Connector, Electrical, Power, General Specification.

B. DSCC W-C-896F: Federal Specification Switches, Toggle (Toggle and Lock), Flush Mounted
(General Specification).

C. IEC 309-1, Part 1: General Requirements: Plugs, Socket-Outlets and Couplers for Industrial
Purposes

D. NEMA FB 11: Plugs, Receptacles, and Connectors of the Pin and Sleeve Type for Hazardous
Locations.

E. NEMA WD 1: General Requirements for Wiring Devices.

F. NEMA WD 6: Wiring Device — Dimensional Requirements.

G. UL 20: General-Use Snap Switches.

H. UL 486A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.

I. UL 486B: Wire Connectors for Use with Aluminum Conductors.

J. UL 498: Electrical Attachment Plugs and Receptacles.
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K. UL 943: Ground Fault Circuit Interrupters.
L. NECA 130-2010: Installing and Maintaining Wiring Devices.
1.6 ACTION SUBMITTALS
A. Product Data: Provide manufacturer’s catalog information showing dimensions, colors, and
configurations for each type of product indicated.
1.7 INFORMATIONAL SUBMITTALS
A. Field quality control test reports
1.8 QUALITY ASSURANCE
A. Source Limitations: Obtain each type of wiring device through one source from a single
manufacturer. Insofar as they are available, obtain all wiring devices and associated wall plates
from a single manufacturer and source.
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 NFPA 70.
PART 2 PRODUCTS
2.1 GENERAL WIRING DEVICE REQUIREMENTS
A. Comply with NFPA 70, NEMA WD 1, NEMA WD 6, Federal Specification WC-596G and UL
498.
B. Devices for Owner-Furnished Equipment:
1.  Receptacles: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.
C. Device Color:
1. Wiring Devices Connected to Normal Power System: White, unless otherwise indicated or
required by NFPA 70 or device listing.
2.2 GFCI RECEPTACLES
A. General:
1. Comply with UL 943
B. Weather-Resistant Duplex GFCI Receptacle, NEMA 5-20R:
1. Manufacturers: Subject to compliance with requirements, provide one of the following:
a. Hubbell Wiring Device-Kellems: GFWRST20
b. Eaton/Arrow Hart Wiring Devices WRSGF20
C. Leviton: GFWR2
d. Legrand, Pass & Seymour: 2097TRWR
2.3 WALL PLATES
A. Manufacturers:
1. Provide wall plates and corresponding wiring devices from same manufacturer.
B. Single and combination types to match corresponding wiring devices.
1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Wet Locations: Gasketed Non-Metallic with hinged cover and listed and
labeled as Extra Duty Weatherproof While-In-Use.
a. Manufacturers:
1 Hubbell: MM420

)
2) Legrand, Pass & Seymour: WIUC10FRED
3) Eaton/Arrow Hart: WIU-1VX
4) Red Dot: CKPS
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5) Intermatic: WP5000
3.  Material for Wet Locations: Gasketed Cast aluminum with hinged cover and listed and
labeled as Extra Duty Weatherproof While-In-Use.
a. Manufacturers:
) Hubbell: MX3200
) Red Dot Model: CKLSVU, Thomas & Betts
3) Intermatic: WP3110MXD
) Leviton: [IUM1V

PART 3 EXECUTION
3.1 INSTALLATION

A.
B.

F.
G.

H.

Install products in accordance with manufacturer’s instructions.

Prior to installation of devices, verify wall openings are neatly cut and will be completely

covered by wall plates, clean debris from outlet boxes and provide extension rings to bring

outlet boxes flush with finished surface.

Install devices and assembilies level, plumb, and square with building lines.

Arrangement of Devices:

1. Coordinate locations of outlet boxes provided under Division 26 Section “Raceways and
Boxes” to obtain mounting heights indicated on Drawings.

2. Unless otherwise indicated, mount flush, with long dimension vertical, and with grounding
terminal of receptacles on top.

3. Where multiple switches, dimmers, and/or occupancy sensors are adjacent to each other,
provide a single cover plate. Custom fabricate, if required, for all combinations. Provide
separate boxes or barriers as required for the application.

4. Install horizontally mounted receptacles with grounding pole on the left.

5. Install GFCI receptacles so that the “Push To Test” and “Reset” designations can be read
correctly. If printed in both directions, install with ground pole on top.

6. Install switches with OFF position down.

Install weather-resistant type receptacles in all damp and wet locations, including pool

environments.

Install weatherproof While-In-Use cover plates on receptacles in wet locations.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above

accessible ceilings, and on surface mounted outlets.

Adjust devices and wall plates to be flush and level. Three corners of wall plates must be in

contact with wall surfaces. Devices shall be solidly mounted against the box.

3.2 IDENTIFICATION

A.

Comply with Division 26 Section "Electrical Identification."

1. Receptacles: Identify panelboard and circuit number from which served. Use adhesive
label as specified in Division 26 Section “Electrical Identification” with black-filled lettering
on face of wall plate, and durable wire markers or tags inside outlet boxes.

2. Wall Switches: Identify panelboard and circuit number from which served. Use adhesive
label as specified in Division 26 Section “Electrical Identification” with black-filled lettering
on face of wall plate, and durable wire markers or tags inside outlet boxes.

3.3 CONNECTIONS

A. Ground equipment according to Division 26 Section "Grounding and Bonding." Connect wiring
device grounding terminal to outlet box with bonding jumper. Use of quick ground strap or
screw is not acceptable.
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B. Connect wiring according to Division 26 Section "Conductors and Cables." Connect wiring
devices by wrapping conductor around screw terminal or by using back wiring and tightening
the screw securely.

C. 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 and UL 486B.

3.4 FIELD QUALITY CONTROL

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

1.  After installing wiring devices and after electrical circuitry has been energized, test each
receptacle for proper polarity, ground continuity, and compliance with requirements.

2. Test each GFCI receptacle for proper operation with both local and remote fault
simulations according to manufacturer's written instructions.

B. Remove malfunctioning units, replace with new units, and retest as specified above.

END OF SECTION
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SECTION 26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
***ADDZ***

PART 1 GENERAL
1.1REFERENCE STANDARDS

A. ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators,
Escalators, Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic
Transfer Devices; 2025.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.

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

D. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and
Maintenance of Deadfront Distribution Switchboards Rated 1000 Volts or Less; 2023.

E. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

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

G. NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring
Code or Reference Standard.

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

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

J. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

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

L. UL 508 - Industrial Control Equipment; Current Edition, Including All Revisions.

M. UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

1.2 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.
1.3 SUMMARY
A. This Section includes the following individually mounted, enclosed switches and circuit

breakers:
1. Molded-case circuit breakers.
1.4 DEFINITIONS
A. GD: General duty.
B. GFCI: Ground-fault circuit interrupter.
C. GFEP: Ground-fault circuit-interrupter for equipment protection.
D. GFLS: Ground-fault circuit-interrupter for life safety.
E. HD: Heavy duty.
F. RMS: Root mean square.
G. SPDT: Single pole, double throw.
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1.5 REFERENCES

A.
B.

mmo o

©

I

1.6 A

A.

TOZEIr X

NECA 1: Practices for Good Workmanship in Electrical Contracting.

NETA ATS: Acceptance Testing Specifications for Electrical Power Distribution Equipment and

Systems.

NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum).

NEMA AB 1: Molded Case Circuit Breakers and Molded Case Switches.

NEMA FU 1: Low Voltage Cartridge Fuses.

NEMA KS 1: Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts

Maximum).

NEMA PB 1.1: General Instructions for Proper Installation, Operation, and Maintenance of

Panelboards Rated 600 Volts or Less.

NEMA PB 2.1: General Instructions for Proper Installation, Operation, and Maintenance of

Deadfront Switchboards Rated 600 Volts or Less.

NFPA 70: National Electrical Code.

UL 50: Enclosures for Electrical Equipment, Non-Environmental Considerations.

UL 50E: Enclosures for Electrical Equipment, Environmental Considerations

UL 98: Enclosed and Dead-Front Switches

UL 489: Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures

UL 1053: Standard For Ground-Fault Sensing and Relaying Equipment.

UL 1077: Supplementary Protectors for Use in Electrical Equipment

UL 508: Industrial Control Equipment
TION SUBMITTALS

Product Data:

1. For each type of enclosed switch, circuit breaker, accessory, and component indicated.
Include dimensioned elevations, sections, weights, and manufacturers' technical data on
features, performance, electrical characteristics, ratings, and finishes.

Enclosure types and details for types other than UL 50E, Type 1.

Current and voltage ratings.

Short-circuit current rating.

Include evidence of qualified electrical testing laboratory listing for series rating of installed

devices.

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

aokrwbd

PART 2 PRODUCTS
2.1 MOLDED-CASE CIRCUIT BREAKERS

A. Manufacturers:
1. Eaton.
2. ABB.
3. Siemens Industries, Inc.
4. Square D by Schneider Electric.
B. Circuit breakers must be constructed using glass-reinforced insulating material. Current
carrying components must be completely isolated from handle and accessory mounting area.
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C.

Circuit breakers must have toggle operating mechanism with common tripping of all poles,
which provides quick-make, quick-break contact action. Circuit-breaker handle must be over
center, be trip free, and reside in tripped position between on and off to provide local trip
indication. Circuit-breaker escutcheon must be clearly marked on and off in addition to
providing international 1/0 markings. Equip circuit breaker with push-to-trip button, located on
face of circuit breaker to mechanically operate circuit-breaker tripping mechanism for
maintenance and testing purposes.

Maximum ampere rating and UL, IEC, or other certification standards with applicable voltage
systems and corresponding interrupting ratings must be clearly marked on face of circuit
breaker.

MCCBs must be equipped with device for locking in isolated position.

Lugs must be suitable for 90 deg C rated wire, sized in accordance with 75 deg C temperature
rating in NFPA 70.

Standard: Comply with UL 489 with required interrupting capacity for available fault currents.
Thermal-Magnetic Circuit Breakers: Inverse time-current thermal element for low-level
overloads and instantaneous magnetic trip element for short circuits.

1. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

Electronic Trip Circuit Breakers: Field-replaceable rating plug, RMS sensing, with the following
field-adjustable settings:

1. Instantaneous trip.

2. Long- and short-time pickup levels.

3. Long- and short-time time adjustments.

4.,  Ground-fault pickup level, time delay, and I-squared t response.

Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.

2. Application Listing: Appropriate for application.

3. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.

PART 3 EXECUTION
3.1 SELECTION OF ENCLOSURES

A. Indoor, Dry and Clean Locations: UL 50E, Type 1.
B. Other Wet or Damp, Indoor Locations: UL 50E, Type 4.
C. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: UL 50E,

Type 12.

3.2 INSTALLATION
A. Comply with manufacturer’s published instructions.
B. Special Techniques:

1. Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

2. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets
and temporary blocking of moving parts from enclosures and components.

C. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of
enclosed switches and circuit breakers.
D. Support enclosures independent of connecting conduit or raceway system.
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3.3 IDENTIFICATION
A. Comply with requirements in Division 26 Section "Electrical Identification.”
1. Label each enclosure with engraved metal or laminated-plastic nameplate.
3.4 FIELD QUALITY CONTROL
A. Perform field quality control tests in accordance with Division 26 section “Electrical Testing”:
B. Tests and Inspections for Molded-Case Circuit Breakers:
1. Visual and Mechanical Inspection:
a. Verify that equipment nameplate data are as described in the Specifications and
shown on Drawings.

b. Inspect physical and mechanical condition.

C. Inspect anchorage, alignment, grounding, and clearances.

d. Verify that unit is clean.

e. Operate circuit breaker to ensure smooth operation.

f. Inspect bolted electrical connections for high resistance using one of the following
methods:
1) Use low-resistance ohmmeter.

(a) Compare bolted connection resistance values to values of similar
connections. Investigate values that deviate from those of similar bolted
connections by more than 50 percent of lowest value.

2) Verify tightness of accessible bolted electrical connections by calibrated torque-
wrench method in accordance with manufacturer's published data or NETA ATS

Table 100.12.

(a) Bolt-torque levels must be in accordance with manufacturer's published
data. In absence of manufacturer's published data, use NETA ATS
Table 100.12.

g. Inspect operating mechanism, contacts, and chutes in unsealed units.

2. Test and adjust controls, remote monitoring, and safeties.
C. Nonconforming Work:
1. Enclosed switches and circuit breakers will be considered defective if they do not pass
tests and inspections.
2.  Remove and replace defective units and retest.
3.5 ADJUSTING
A. Adjust moving parts and operable components to function smoothly and lubricate as
recommended by manufacturer.
3.6 PROTECTION
A. After installation, protect enclosed switches and circuit breakers from construction activities.
Remove and replace items that are contaminated, defaced, damaged, or otherwise caused to
be unfit for use prior to acceptance by Owner.
3.7 CLEANING
A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air
to assist in cleaning.
B. Inspect exposed surfaces and repair damaged finishes.
END OF SECTION
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SECTION 26 5119 - LED INTERIOR LIGHTING
***ADDz***
PART 1 GENERAL
1.1RELATED 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. Interior solid-state luminaires that use LED technology.
2. Lighting fixture supports.
1.3 DEFINITIONS
A. CCT: Correlated color temperature.
B. CRI: Color Rendering Index.
C. Fixture: See "Luminaire."
D. IP: International Protection or Ingress Protection Rating.
E. Lamp: LED and substrate as a replaceable assembly.
F. LED: Light-emitting diode.
G. Lumen: Measured output of lamp and luminaire, or both.
H. Luminaire: Complete lighting unit, including lamp, reflector, and housing.
1.4 REFERENCE STANDARDS
A. 29 CFR 1910 - Occupational Safety and Health Standards; Current Edition.
B. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;
2019 (Reapproved 2025).
C. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products; 2024.
D. |IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources; 2021.
NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2025.
F. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
H. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.
I. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.
J. UL 1008 - Transfer Switch Equipment; Current Edition, Including All Revisions.
K. UL 1598 - Luminaires; Current Edition, Including All Revisions.
1.5 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Arrange in order of luminaire designation.

m

2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of luminaires.
4. Include emergency lighting units, including batteries and chargers.
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
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6. Photometric data and adjustment factors based on laboratory tests, complying with IESNA
Lighting Measurements Testing and Calculation Guides, of each lighting fixture type. The
adjustment factors shall be for lamps and accessories identical to those indicated for the
lighting fixture as applied in this Project per IES LM-79 and IES LM-80.
a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory
with a current accreditation under the National Voluntary Laboratory Accreditation
Program for Energy Efficient Lighting Products or certified by a qualified independent
testing agency.
1.6 INFORMATIONAL SUBMITTALS
A. Detailed description of equipment anchorage devices on which the certification is based and
their installation requirements.
B. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed
by a qualified testing agency.
C. Sample warranty.
1.7 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation
and maintenance manuals.
1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.
1.8 QUALITY ASSURANCE
A. Provide luminaires from a single manufacturer for each luminaire type.
B. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color
consistency among luminaires.
C. 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.
D. Comply with:
1. NFPA 70 - National Electrical Code.
2. NECAJ/IESNA 500-1998 — Recommended Practice for Installing Indoor Commercial
Lighting Systems.
3. NECA/IESNA 502-1999 — Recommended Practice for Installing Industrial Lighting
Systems.
4. Code of Federal Regulations (47 CFR 37342).
5.  Michigan Department of Community Industry Services requirements that all lamps shall be
protected from breakage. Exposed lamps are not acceptable.
E. NFPA 101 Compliance: Comply with visibility and luminance requirements for exit signs.
1.9 DELIVERY, STORAGE, AND HANDLING
A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering
before shipping.
1.10 COORDINATION
A. Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies.
1.1 WARRANTY
A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.
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B.

Warranty Period: Seven year(s) or manufacturer’'s standard warranty length (whichever is
longer) from date of Substantial Completion.

PART 2 PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

A

Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7 .

22 LUMINAIRES (LIGHTING FIXTURES)

A.

Provide Luminaires as included in specification 26 5700 “Luminaire Product Data.” This section
contains product data sheets from the basis of design manufacturer with annotations.

23 LUMINAIRE REQUIREMENTS

A.

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.

NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated

class and division of hazard by an NRTL.

Unless otherwise specified in Luminaire product data, provide products with a minimum CRI of

80.

Unless otherwise specified in Luminaire product data, provide products with a CCT of 4000.

Unless otherwise specified in Luminaire product data, provide products with an IES LM-80

rated lamp life of 35,000 hours.

Driver

1. Provided as an integrated component of the luminaire or as an external component of an
assembly of luminaries.

2. Nominal Input Voltage: All drivers shall be rated for use on either 120V or 277V systems.

24 EMERGENCY AUTOMATIC LOAD CONTROL RELAY

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

1.  Bodine BLCD Series.

2. Nine-24, Inc.: ELCR Series.

3. LVS, EPC Series

4. IOTA, ETS-20 Series

5.  Functional Devices, Inc., ESR Series

6. ETC, ALCR Series

7. Wattstopper, ELCU series

B. Description:

1. The Automatic Load Control Relay (ALCR) shall provide required functionality to allow any
standard lighting control device to control emergency lighting in conjunction with normal
lighting in any area of the building.

2. The ALCR shall allow control of emergency lighting fixtures in tandem with normal lighting
in an area while ensuring that emergency lighting will turn on immediately to full brightness
upon loss of normal power supplying the control device.

3.  Emergency lighting operation shall be independent for each controlled area and shall not
require a generalized power failure for proper operation.

4. Self-contained with integral 2" nipple mount with snap in locking feature for mounting into
a standard junction box knock out.

5.  Normally closed dry contacts capable of switching 20 amp emergency ballast loads @
120-277 VAC, 60 Hz, or 10 amp tungsten loads @ 120 VAC, 60 Hz.
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E.

6.  Universal rated voltage inputs provided for normal power sense and normal switched
power at 120-277 VAC, 60 Hz.

7. Integral momentary test switch. Pressing and holding this switch shall instantly force the
unit into emergency mode and turn on emergency lighting. Releasing the test switch shall
immediately return the unit to normal operation.

8. Dedicated leads and 24 VDC source for connection to remote test switch, fire alarm
system, or other external system capable of providing a normally closed dry contact
closure. Breaking contact between the terminals shall force and hold the emergency
lighting on until the terminals are again closed. An integral LED indicator shall indicate the
unit’s current remote activation status.

9. Separate LEDs to indicate the presence of normal and emergency power sources. The
LEDs shall indicate the unit’s current operational mode (normal or emergency).

10. Normal power input leads shall be connected to the line side of the control device such
that any upstream fault causing a loss of power, including the tripping of the branch circuit
breaker, will force the unit into the emergency mode and turn on the emergency lighting.

11.  Automatically switch emergency lighting on and off as normal lighting is switched. When
normal power is not available, the unit shall force and hold emergency lighting on
regardless of the state of any external control device until normal power is restored.

12. Utilize zero crossing circuitry to protect relay contacts from inrush current.

13. Plenum rated housing equipped with compression flying leads.

14. The unit shall be UL listed to the UL 924 standard and labeled for connection to both
normal and emergency lighting power sources.

Provide device with proper rating for total load and load type being transferred

Provide for devices suitable for line voltage and low voltage dimming control where required

such that device bypasses dimming control signal to luminaire to provide full output upon loss

of normal power.

Coordinate with luminaire product data, lighting control schedules and details and diagrams

included on the drawings for dimming characteristics.

25 BRANCH CIRCUIT EMERGENCY LIGHTING TRANSFER SWITCH

A.

m

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

1. LVS EPC-D-F-ATS Series

2. Bodine.

Description: Localized load transfer switch to allow emergency fixture to be powered and
controlled by the normal lighting circuit, sense presence of normal power ahead of control
circuit and switch luminaire (both line and neutral) over to emergency source upon loss of
normal source.

Universal dimming capability to allow the lighting to be controlled and dimmed by the normal
lighting circuit during normal times. In the event of a loss of the normal branch circuit, and
transfer the designated emergency fixtures form normal dimming control to the emergency
power source and bring them to full brightness, regardless of the current state of the dimming
system.

Device shall be mounted remotely for each control circuit as application requires.

Listed and labeled by an NRTL to the UL 1008 for emergency operation and listed for field
installation.

Integral test switch and indicating lamps to indicate status.
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G. Provide device with proper rating for total load and load type being transferred

H.

Coordinate with luminaire product data, lighting control schedules and details and diagrams
included on the drawings.

26 MATERIALS

A

Metal Parts:
1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.
Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.
Diffusers and Globes:
1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.
3. Lens Thickness: At least 0.125 inch (3.18 mm) minimum unless otherwise indicated.
Factory-Applied Labels: Comply with UL 1598 Locate labels where they will be readily visible to
service personnel, but not seen from normal viewing angles when lamps are in place.
1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.

b. Lamp diameter, shape, size, wattage, and coating.

C. CCT and CRI for all luminaires.

2.7 METAL FINISHES

A

Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
and are assembled or installed to minimize contrast.

2.8 LUMINAIRE FIXTURE SUPPORT COMPONENTS

A.

B.

D.

E.

Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers: Unless otherwise specified in Luminaire product data, provide products
with a minimum 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as
luminaire.

Wires: Unless otherwise specified in Luminaire product data, provide products with a minimum
ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage.

Rod Hangers: Unless otherwise specified in Luminaire product data, provide products with a
minimum 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and locking-type plug.

PART 3 EXECUTION
3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.
B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before fixture installation. Proceed with installation only after unsatisfactory
conditions have been corrected.
08-12-2026 ADDENDUM NO. 2 LED INTERIOR LIGHTING
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3.2 TEMPORARY LIGHTING

A. Do not use permanent luminaires for temporary lighting.
3.3 INSTALLATION

A. Install in accordance with manufacturer’s instructions and N.E.C.A./I.LE.S.N.A. 500-2006 and
502-20086.

B. Locate ceiling luminaires as indicated on reflected ceiling plan.

C. Support luminaires independent of ceiling framing. Support recessed grid luminaries from two
opposite corners directly to structure. Wire or rod shall have breaking strength of the weight of
fixture at a safety factor of 3.

D. Install recessed luminaires to permit removal from below.

E. Install recessed luminaires using accessories and firestopping materials to meet regulatory
requirements for fire rating.

F. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

G. Install fixture with no gaps between adjacent fixtures or between fixtures and surrounding
surfaces. Trims of fixtures shall be properly and uniformly aligned.

H. Supports:

1. Sized and rated for luminaire weight.

2. Able to maintain luminaire position after cleaning and relamping.

3.  Provide support for luminaire without causing deflection of ceiling or wall.

4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100
percent of luminaire weight and vertical force of 400 percent of luminaire weight.

I.  Flush-Mounted Luminaire Support:

1. Secured to outlet box.
2. Attached to ceiling structural members at four points equally spaced around circumference
of luminaire.
3. Trim ring flush with finished surface.
J.  Wall-Mounted Luminaire Support:
1. Attached to structural members in walls Insert means of attachment.
2. Do not attach luminaires directly to gypsum board.

K. Ceiling-Mounted Luminaire Support:

1. Ceiling mount with two 5/32-inch- diameter aircraft cable supports adjustable to 120
inches (3048 mm) in length.

2. Ceiling mount with pendant mount with 5/32-inch- diameter aircraft cable supports
adjustable to 120 inches (3048 mm) .

3.  Ceiling mount with hook mount.

L. Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches (1219.2 mm), brace to limit swinging.

2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with
approved outlet box and accessories that hold stem and provide damping of luminaire
oscillations. Support outlet box vertically to building structure using approved devices.

3.  Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing or
rod for suspension for each unit length of luminaire chassis, including one at each end.

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods
to building structure.

M. Comply with requirements in Section 26 0519 "Conductors and Cables" for wiring connections.

N. Fixtures shall have their exterior labels removed and shall be thoroughly cleaned.

08-12-2026 ADDENDUM NO. 2 LED INTERIOR LIGHTING
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0. Locate the remote test/monitor modules identically so that they are visible and they form a

straight line when viewed from the end of the corridor or room. Where a suspended ceiling
exists, center the modules in adjacent ceiling tiles.

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 and UL 486B.

B. Make wiring connections to branch circuit using building wire with insulation suitable for
temperature conditions within luminaire.

C. Bond products and metal accessories to branch circuit equipment grounding conductor.

D. Connect luminaires to branch circuit outlet boxes provided under Division 26 Section
"Raceways and Boxes" using 1/2" flexible conduit.

3.5 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for

identification specified in Section 26 0553 "Identification for Electrical Systems."

3.6 FIELD QUALITY CONTROL

A.

COow

Perform the following tests and inspections:

1.  Operational Test: After installing luminaires, switches, and accessories, and after electrical
circuitry has been energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

Luminaire will be considered defective if it does not pass operation tests and inspections.

Prepare test and inspection reports.

A visual inspection shall be performed to verify cleanliness and alignment of the fixtures,

misalignment and light leaks shall be corrected, and rattles due to ventilation system vibration

shall be eliminated.

3.7 STARTUP SERVICE

A.

Comply with requirements for startup specified in Division 26 Section "Lighting Control
Systems."

3.8 ADJUSTING

A.

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

provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied

conditions. Make up to two visits to Project during other-than-normal hours for this purpose.

Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps, drivers, or luminaires that
are defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

3. Adjust the aim of luminaires in the presence of the Architect.

Adjust and calibrate all dimming system controls until the system works as designed. Contact

the Architect/Engineer when dimming is complete and demonstrate operation to owner’s

representative and Architect/Engineer.

3.9 CLEANING

A. Clean electrical parts to remove conductive and deleterious materials.
B. Remove dirt and debris from enclosures and lenses.
C. Clean photometric control surfaces as recommended by manufacturer.
08-12-2026 ADDENDUM NO. 2 LED INTERIOR LIGHTING
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D. Clean finishes and touch up damage.
END OF SECTION
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NEXT GEN NATATORIUM-RATED
INDIRECT LUMINAIRE

Housing

Diameter : Weight :
350W:18.6" x18.7" x12.8" 350W :24.25 lbs
700W:23" x 289" x16" TOOW - 44 |bs

1050W 123" x 41.3" x 20.4" 1050W - 77 Ibs

Material

Housing : High Pressure Die-Cast Aluminum, Tempered Glass
Mounting : Corrosion-resistant fluorocarbon-coated steel
Lens: PC Lens

Power Input
350w, 700W,1050W | 120-277V

Lumen Output
43,750 Im {350W), 98,000 Im (700W), 147,000 Im (1050W)

Dimming
Standard 1-10V : Dims to 10%
DMX : High resolution dims to 10%

Color Quality Rated Life

CRI 75, CRI 85 >100,000 Hours (L70}
Finish

Black White

Color Temperature

@ © O

3000K 4000K 5000K

Optics

30° 60°

Asymmetric

Mounting

Stem Bracket
Mount

Warranty
7 Year limited warranty

@ /c 0 &

METE®“R

08-12-2026 ADDENDUM NO. 2

TMP26037
PBA2026.0229.00

TYPE L1

SPECIFICATION SHEET
STATIC WHITE OUTDOOR

Meticulously Crafted To Excel
In Challenging Environments

The Bolt Nova series stands out as a remarkable
range of indirect floodlights, boasting
industry-leading performance of an unparalleled
147,000 lumens,

Distinguished by its unigue Uni-Body design and
dynamic heat control, the Bolt Nova not only delivers
exceptional luminosity but also ensures optimal
performance and longevity even in the harshest
conditions

7%, PROGRESS LIGHTING
14\ REPORT DESIGN
\ 4 AWARDS

Pagel

LUMINAIRE PRODUCT DATA
26 5700-1



TMP Architecture, Inc.
Peter Basso Associates, Inc.

SPECIFICATION SHEET / STATIC WHITE OUTDOOR

NEXT GEN NATATORIUM-RATED
INDIRECT LUMINAIRE

SPECIFICATION

TMP26037
PBA2026.0229.00

TYPE L1
METE“R

PROJECT NAME DATE

Oakland University Pool - |0siar2026 |
CATALOG # QUANTITY
‘BLTN-1050-408-UNV-XX-ASY-XX-MOUNTING-NAT-XX \ ‘38 \

The product configurator function on this page works onfy with the latest version of Chrome or Adobe Acrobat Reader.

I:l WATTAGE 350W 700W E]OSOW
I:l CCT/CRI 3000K/CRI85 | |aoooK/cp\85 5000K / CRI75

| | VOLTAGE 120-277V

I:l DIMMING Non-Dimming Standard 1-10V dims to 10% DMX dims to 10%
I:l BEAM ANGLE 30° 60° Dsymmetric
I:l FINISH Black White

I:l MOUNTING UB;:!CgkI'\;Stem 2ft Uplight Stem 4 ft Uplight Stem 6 ft
I:l RATING Qutdoor Rating | I\latatorium Rating

I:l ACCESSORIES Glare Shield Visor

(¥ CLEAR FORM

350W is only compatible with ASY

Cuting Rating: Coating and wiring will be changed to high UV resistant and corrosion resistant materiais for fong term operation in outdoor environments
Natatorium rating: Coating and sealant will be changed to high corrosion resistant materiais to prevent damage from long term exposure to chiorine vapors
GSV option reduces defivered fumens by ~25%

REV 06052026

08-12-2026 ADDENDUM NO. 2

Page 2

LUMINAIRE PRODUCT DATA
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TYPE L1

SPECIFICATION SHEET / STATIC WHITE OUTDOOR
NEXT GEN NATATORIUM-RATED E T E R

INDIRECT LUMINAIRE

TECHNICAL DETAILS

Electrical Housing
- 43750 Im (350W), 98,000 Im (700W), 147,000 Im (1050W) - Diameter:
- Power Input : Universal (120-277V) 350W:186" x 187" x12.8"

700W :23" x 289" x 16"
T050W : 23" x 41.3" x 20.4"

- Material : High Pressure Die-Cast Aluminum,
Corrosion-resistant fluorocarbon-coated steel, Tempered Class

- Operating Temperature : -40°F~121°F
- Surge Protection : Built-in is 4KV

LED Features . Weight :
- Color Temperature : 3000K, 4000K, 5000K 350W :24.25 lbs
. CRI'75,CRI 85 700W : 44 lbs
1050W : 77 Ibs

- Long lasting LED luminaire tested under TM21 lumen
maintenance L70 @ 100,000 Hrs

Mounting
Optics - Uplight Stem 2 ft /4 ft/6 ft
- Precision molded high transmittance clear PC lens - Bracket
- Beam Angle : 30°, 60°, Asymmetric
Warranty
Advanced Dimming - 7-year limited warranty
- Standard 1-10V : Dims to 10%
- DMX: High resolution dims to 10% Listing
- ETL Wet Location Listed
EPA - FCC
- 350W : 262 ft? - 1P66
- 700W : 4.62 ft? - DLC Premium
- 1050W : 6.6 ft?
PERFORMANCE SUMMARY*
Delivered Lumens Current Consumption
CCT/WATTAGE 3000K 4000K 5000K WATTAGE / VOLT 120V 277V
350W 38,500Im 42,000lm 43,750lm 350W 312A 139A
700W 87,500Im 94,500Im 98,000lm 700W 6.42A 2.78A
1050W 131,250Im 141,750Im 147,000Im 1050W 9.63A 417A
*Beam Angle: 60° & Asymmetric * Tolerance +8%
Page 3
REV 06052026
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TYPE L1

SPECIFICATION SHEET / STATIC WHITE OUTDOOR
NEXT GEN NATATORIUM-RATED E T E R

INDIRECT LUMINAIRE

PHOTOMETRICS*

Below is a typical photometric representation of the Bolt Nova fixture. Please download IES files to ensure exact photometric value.
*35° Tilt

Veet2y

30° 60° ASYMMETRIC
DMX REQUIREMENTS

The Bolt Nova fixture with DMX is a single channel dmx unit. When placing an order, please indicate DMX address. (The DMX address
will be listed on the back of the fixture). Do not connect more than 32 fixtures per DMX daisy chain.

The fixture can be connected with XLR sockets. DMX cables are not included; please refer to compatible DMX cabling list for more
information. The final fixture on each daisy chain should be terminated by the use of a DMX terminator purchased from a 3rd party or
from Meteor.

CONNECTION RJ45 (CATSe) 5-PIN XLR
Common WHITE/BROWN (PIN7) & BROWN (PIN 8) PINT
Signal - ORANGE (PIN 2) PIN 2 DMXIN DMXOUT
Signal + WHITE/ORANGE (PIN 1) PIN '3 XLR Sockets
Spare - PIN 4
Spare - PIN 5

The DMX connection for this fixture must be hard-wired; please refer to the wiring diagram in the installation guide for detailed
instructions. DMX cables are not included; please refer to the compatible DMX cabling list for more information. The final fixture on each
daisy chain should be terminated by the use of a DMX terminator purchased from a 3rd party or from Meteor.

COMPATIBLE DMX CABLING LIST

DMX uses a cable consisting of two twisted pairs plus a shield to carry data. The cable must be specifically impedance matched for the
digital DMX signal, meaning that microphone cable or other non-rated cable must not be used to carry DMX. Network cable (Cat5, 5e or
6 cable) may be used to carry DMX in an installation; however special consideration must be given to shielding and termination. Under
no circumstances should solid core cable like Cat5 be terminated into a screw down connector.

Meteor recommends the use of Belden 9729 or Belden 9841 for DMX installation. Belden 9729/9841 is a two pair cable, which allows for a
spare pair for 'out and back' type terminations if needed.

860 S Carlos Ave, Ontario, California 91761 E: tech@meteor-lighting.com T: 213-255-2060

gr i ] \ i I i ] T Y ent Ny tir ithe r !l T Page 4
nmediat Meteor lllumination Technologies, Inc

REV 06052026
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NEXT GEN NATATORIUM-RATED
INDIRECT LUMINAIRE

DIMENSIONS

17.3"
13.4"

5.9

54"

08-12-2026 ADDENDUM NO. 2

T/Z”\DS\

350W Uplight Stem

Ty e)

18.6"

TMP26037
PBA2026.0229.00

TYPE L1
METE“R

+45° Tilt

18.7"

LUMINAIRE PRODUCT DATA
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TYPE L1
NEXT GEN NATATORIUM-RATED M E T E R

INDIRECT LUMINAIRE

DIMENSIONS

700W Uplight Stem

1/2"1PS \

+45° Tilt

230" 289"

08-12-2026 ADDENDUM NO. 2 LUMINAIRE PRODUCT DATA
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TYPE L1
NEXT GEN NATATORIUM-RATED M E T E R

INDIRECT LUMINAIRE

DIMENSIONS

1050W Uplight Stem

217"
15.7"
ns"
N
[N © 2 lios 35
<
O@«,
1/2”\}3’5\
30.7"

+45° Tilt

23" 41.3"
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TYPE L1

SPECIFICATION SHEET / STATIC WHITE OUTDOOR
NEXT GEN NATATORIUM-RATED E T E R
INDIRECT LUMINAIRE

ACCESSORIES

350W Glare Shield Visor

0.9"

89" 8.0¢
16.7"
19"
700W /1050W Glare Shield Visor (30° / 60°)
N
55"
N /\
190"
39"
700W /1050W Glare Shield Visor (Asymmetric)
55"
i 191" § i
14"
REV 06052026
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DESCRIPTION

DENOTES NIGHT LIGHT AND/OR EMERGENCY LIGHT
X DENOTES FIXTURE TYPE

y DENOTES LIGHTING CONTROL ZONE

Z7—-# DENOTES PANELBOARD AND BREAKER

FILL DENOTES EMERGENCY FIXTURE

TROFFER LIGHT

STRIP LIGHT

LINEAR LIGHT

MULTIHEAD ADJUSTABLE LIGHT
DOWN LGHT

DIRECTIONAL DOWN LIGHT
DECORATIVE LIGHT
DECORATIVE LIGHT

WALL MOUNTED LIGHT
WALL SCONCE

ARM MOUNTED LIGHT
LIGHTING TRACK

TRACK LIGHT
ADJUSTABLE FLOOD LIGHT
STEP LIGHT

LED TAPE

REMOTE DRIVER

HIGH BAY LIGHT

POLE MOUNTED LIGHT
POST TOP LIGHT
BOLLARD LIGHT

IN GROUND LIGHT

EMERGENCY LIGHT

EXIT LGHT WITH DIRECTIONAL ARROWS
(FILLED AREA INDICATES FACE)

EXIT LIGHT WMITH DIRECTIONAL ARROWS
(FILLED AREA INDICATES FACE)

EXIT LIGHT — WALL MOUNTED
(FILLED AREA INDICATES FACE)

EXIT/EMERGENCY LIGHT COMBO — WALL MOUNTED
(FILLED AREA INDICATES FACE)

BRANCH CIRCUIT EMERGENCY LIGHTING
TRANSFER SWITCH

AUTOMATIC LOAD CONTROL RELAY

LIGHTING CONTROL DEVICE — REFER TO
LIGHTING CONTROL SCHEDULE
y DENOTES LIGHTING CONTROL ZONE

LOW VOLTAGE CONTROL STATION
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DESCRIPTION

TWO-WAY COMMUNICATION SYSTEM
CALL STATION

TWO—-WAY COMMUNICATION SYSTEM
AUTO DIALER

TWO—-WAY COMMUNICATION SYSTEM
ANNUNCIATOR & COMMUNICATION PANEL

TWO—WAY COMMUNICATION SYSTEM
POWER SUPPLY WITH BATTERY BACK-UP

TWO-WAY COMMUNICATION SYSTEM AUTO DIALER
POWER SUPPLY WITH BATTERY BACK-UP

REMOTE GENERATOR ANNUCIATOR PANEL
AUTOMATIC TRANSFER SWITCH
UNINTERRUPTIBLE POWER SUPPLY

SINGLE / DUPLEX RECEPTACLE OQUTLET
"X" INDICATES TYPE

SINGLE/DUPLEX RECEPTACLE OUTLET CONTROLLED

BY AUTOMATIC CONTROL DEVICE/SYSTEM
(SIMILAR FOR TAMPER RESISTANT, GFCI, USB)

DUPLEX / TAMPER RESISTANT RECEPTACLE OUTLET HALF
CONTROLLED BY AUTOMATIC CONTROL DEVICE/SYSTEM

QUAD RECEPTACLE OUTLET

ABOVE COUNTER DUPLEX RECEPTACLE OUTLET (SIMILAR
FOR TAMPER RESISTANT, CONTROLLED, SINGLE, QUADS,

EMERGENCY, UPS, USB, AND GFCI RECEPTACLE QUTLETS)

DUPLEX GROUND FAULT CIRCUIT INTERRUPTER
RECEPTACLE OUTLET

DEAD FRONT GROUND FAULT CIRCUIT INTERRUPTER

DUPLEX EMERGENCY RECEPTACLE OUTLET

DUPLEX TAMPER RESISTANT RECEPTACLE OUTLET

QUAD TAMPER RESISTANT RECEPTACLE OUTLET

DUPLEX UPS RECEPTACLE OUTLET

DUPLEX RECEPTACLE OUTLET WITH 2 USB PORTS

4 PORT USB CHARGING STATION

CEILING MOUNTED DUPLEX/QUAD RECEPTACLE QUTLET

POWER POLE

WALL/CEILING MOUNTED SPECIAL RECEPTACLE OUTLET

— REFER TO ELECTRICAL STANDARD SCHEDULES

MULTI-OUTLET SURFACE RACEWAY

MULTI-SERVICE DROP
SEE ELECTRICAL DETAILS AND DIAGRAMS SHEET
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DESCRIPTION
CONTROL PANEL

MOTOR

VARIABLE FREQUENCY CONTROLLER.
MANUAL CONTROLLER

MAGNETIC CONTROLLER
COMBINATION MAGNETIC CONTROLLER

NON-FUSIBLE DISCONNECT SWITCH
FUSIBLE DISCONNECT SWITCH
ENCLOSED CIRCUIT BREAKER
PUSH BUTTON STATION

JUNCTION BOX

HARD WIRE POWER CONNECTION

GROUND ROD
GROUND CONNECTION

HANDHOLE

CONDUIT SLEEVE WITH BUSHINGS
LENGTH AS REQUIRED

"X" INDICATES CONDUIT SIZE
CONDUIT UP

CONDUIT DOWN

EMPTY BOX FOR FUTURE
TELECOMMUNICATION QUTLET

ABOVE COUNTER EMPTY BOX FOR
FUTURE TELECOMMUNICATION OUTLET

EMPTY BOX FOR FUTURE CEILING

MOUNTED TELECOMMUNICATION OUTLET | REFER TO
ELECTRICAL

TELECOMMUNICATION OUTLET " STANDARD

*X" INDICATES TYPE SCHEDULES

ABOVE COUNTER TELECOMMUNICATION
OUTLET "X" INDICATES TYPE

TELECOMMUNICATION CEILING MOUNTED
OUTLET "X” INDICATES TYPE

TELECOMMUNICATION BACKBOARD
TELECOMMUNICATION GROUNDING BUS BAR
TELECOMMUNICATION MAIN GROUNDING BUS BAR
INTERCOM OUTLET

SPEAKER

SPEAKER — WALL MOUNTED
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DESCRIPTION
SECURITY CAMERA

MOTION DETECTOR
SECURITY KEY SWITCH
DOOR CONTACT

KEY PAD

CARD READER

DURESS PUSH BUTTON STATION
DELAYED EGRESS

REQUEST TO EXIT STATION

AUTOMATIC DOOR PUSH PAD OPERATOR

DOOR OPERATOR

DOOR ACTUATOR

ACCESS CONTROL STATION
ACCESS CONTROL CONTROL PANEL
ACCESS CONTROL POWER SUPPLY

CIRCUIT BREAKER

DRAWOUT CIRCUIT BREAKER
MANUALLY/ OPERATED

DRAWOUT CIRCUIT BREAKER
ELECTRICALLY/ OPERATED

SWITCH

AUTOMATIC OR MANUAL TRANSFER SWITCH

FUSE
TRANSFORMER

CURRENT TRANSFORMER
POTENTIAL TRANSFORMER

LIGHTNING ARRESTOR

PANELBOARD
"X" INDICATES PANELBOARD NAME

GROUND

STRESS CONE TERMINATION
KEY INTERLOCK

ENGINE GENERATOR
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DESCRIPTION

MANUAL FIRE ALARM BOX
SMOKE DETECTOR

DUCT SMOKE DETECTOR
CARBON MONOXIDE DETECTOR

REMOTE TEST STATION (FOR DUCT DETECTOR)
HEAT DETECTOR
PROJECTED BEAM DETECTOR

FIRE ALARM BELL
FIRE ALARM AUDIBLE NOTIFICATION APPLIANCE

FIRE ALARM VISUAL NOTIFICATION APPLIANCE
"XX" INDICATES CANDELA RATING
IF NO RATING SHOWN, APPLIANCE IS 15¢cd

FIRE ALARM COMBINATION VISUAL/ AUDIBLE
"XX" INDICATES CANDELA RATING
IF NO RATING SHOWN, APPLIANCE IS 15cd

FIRE ALARM COMBINATION VISUAL/ AUDIBLE
NOTIFICATION APPLIANCE— CEILING MOUNTED
"XX" INDICATES CANDELA RATING

IF NO RATING SHOWN, APPLIANCE IS 15c¢d

FIRE ALARM VISUAL NOTIFICATION APPLIANCE
CEILING MOUNTED

"XX" INDICATES CANDELA RATING

IF NO RATING SHOWN, APPLIANCE IS 15cd

FIRE ALARM AUDIBLE NOTIFICATION APPLIANCE -
CEILING MOUNTED

FIREFIGHTERS PHONE JACK

FIRE ALARM CONTROL PANEL
FIRE ALARM ANNUNCIATOR PANEL

NOTIFICATION APPLIANCE CIRCUIT
EXTENDER PANEL

ADDRESSABLE MONITORING MODULE

ADDRESSABLE CONTROL MODULE

ADDRESSABLE MONITORING MODULE FOR
TAMPER SWITCH

ADDRESSABLE MONITORING MODULE FOR
FLOW SWITCH

MAGNETIC DOOR RELEASE

> "X” INDICATES TYPE "X” INDICATES TYPE MICROPHONE UTILTY METER
ROOM CONTROL DESIGNATION — REFER TO POKE—-THROUGH ASSEMBLY
LIGHTING CONTROL SCHEDULE "X” INDICATES TYPE VOLUME CONTROL/STATION SELECTOR M ELECTRONIC METERING UNIT
SINGLE POLE TOGGLE SWITCH
FLOOR SERVICE FITTING
hos AMMETER
s2 TWO POLE TOGGLE SWTCH o X" INDICATES TYPE SIGNALING BELL
S3 3 WAY TOGGLE SWITCH AFX A A R ICE FITTNG ¢ SINGLE FACE CLOCK — CEILING MOUNTED VOLTMETER
S4 4 WAY TOGGLE SWITCH CORD REEL |_@ SINGLE FACE CLOCK — WALL MOUNTED AMMETER SWITCH
K KEY OPERATED SWITCH "X” INDICATES TYPE VOLTMETER SWITCH
K3 3 WAY KEY OPERATED SWITCH o DUAL SWITCHING FOR INNER/OUTER LAMPS % DOUBLE FACE CLOCK — CEILING MOUNTED
< OF FLUORESCENT LIGHT FIXTURES SPD SURGE PROTECTIVE DEVICE
4 4 WAY KEY OPERATED SWITCH LAY DUAL SHICHNG FOR INER/OUTER @ DOUBLE FACE COMBINATION CLOCK/SPEAKER CONTROL. RELAY
- CEILING MOUNTED
K LOW VOLTAGE KEY OPERATED SWITCH SERE LAMPS OF FLUORESCENT LIGHT FIXTURES
D DIMMER SWITCH % DOUBLE FACE CLOCK — WALL MOUNTED TIME DELAY RELAY
. 2 4—WAY DUAL SWITCHING FOR INNER/OUTER
D3 3 WAY DIMMER SWITCH > LAMPS OF FLUORESCENT LIGHT FIXTURES PRM PHASE ROTATION MONITOR
DOUBLE FACE COMBINATION CLOCK/SPEAKER
Do DIMMER OCCUPANCY SENSOR SWITCH - DIGITAL TIVE SWITCH % WALL MOUNTED CAMLOK — MALE
Sp PILOT SWTCH
S| ILLUMINATED TOGGLE SWITCH FOR CONTROL OF TME CLOCK CAMLOK — FEMALE
LIGHTING ON CRITICAL POWER—ILLUMINATED
WHEN SWITCH IS IN *OFF” POSITION CONTACTOR — L THERMAL OVERLOAD RELAY
So OCCUPANCY SENSOR  REFER TO ELECTRICAL ® PHOTOCELL oo fo NORMALLY OPEN CONTACTS
STANDARD SCHEDULES
1
9)?53%3%?5?%05 ELECTRICAL VEHICLE SUPPLY EQUIPMENT °o o N.0. PUSH BUTTON SINGLE CIRCUIT
X
DC FAST CHARGER — STANDALONE alao N.C. PUSH BUTTON SINGLE CIRCUIT
CABLE VAULT
DCPM DC FAST CHARGER — POWER MODULE (o], "% NoicaTESs Tve
DCDP DC FAST CHARGER — DISPENSER = BRANCH GIRCUIT PANELBOARD
- LOAD CENTER
MULTI CHANNEL METER
HEE MOTOR CONTROL CENTER
TRANSFORMER
1 DISTRIBUTION EQUIPMENT
—GB— ELECTRICAL GROUNDING BUS BAR
—PB— PLUG IN BUSWAY
—FB— FEEDER BUSWAY
CABLE TRAY — ALL SIZES IN INCHES
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ELECTRICAL ABBREVIATION LIST

ABBREVIATION

A
AER
AF
AFCl
AF.F.
AIC
AL
ALCR
AR
AT
ATS
AUX

BCELTS

BKR
BPS

C
CB
CFCl

CKT
CT

DEMO

ECM

ELEC

EM/ EMERG
EMT

EO

EPO

EWC

EXIST

FA
FLA
FLR
FOH
FSEC
FU

DESCRIPTION
AMPERES G/GRD/EG
ARC ENERGY REDUCTION GFCl

AMPERES FRAME (BREAKER RATING)  GFP
ARC FAULT CIRCUIT INTERRUPTER HOA

ABOVE FINISH FLOOR Hp
AMPS INTERRUPTING CAPACITY HY
AUDIENCE LEFT H7
AUTOMATIC LOAD CONTROL RELAY

AUDIENCE RIGHT G

AMPERES TRIP (BREAKER SETTING) B
AUTOMATIC TRANSFER SWITCH

AUXILIARY KA
BRANCH CIRCUIT EMERGENCY A
LIGHTING TRANSFER SWITCH W
BREAKER KWH
BOLTED PRESSURE SWITCH

CONDUIT LA
CIRCUIT BREAKER LP
CONTRACTOR FURNISHED, LDP
CONTRACTOR INSTALLED VAX
CIRCUIT MCA
CURRENT TRANSFORMER VB
DEMOLITION MCC
DIMENSION MDP
DISCONNECT MECH
DISTRIBUTION PANEL MIN
DOWNSTAGE MISC.
DRAWING MLO
EMERGENCY BATTERY UNIT M%P
ELECTRICAL CONTRACTOR il
ELECTRONICALLY COMMUTATED MOTOR  \iro
ELECTRICAL

EMERGENCY N
ELECTRICAL METALLIC TUBING NC
ELECTRICALLY OPERATED NEC
EMERGENCY POWER OFF NF
ELECTRIC WATER COOLER NIC
EXISTING NL
FIRE ALARM :?S
FULL LOAD AMPS

FLOOR

FRONT OF HOUSE
FOOD SERVICE EQUIPMENT CONTRACTOR
FUSE

ABBREVIATION  DESCRIPTION

GROUND
GROUND FAULT CIRCUIT INTERRUPTER
GROUND FAULT PROTECTION

HAND-OFF-AUTO
HORSEPOWER
HIGH VOLTAGE
HERTZ

ISOLATED GROUND

JUNCTION BOX

THOUSAND AMP
KILOVOLT

KILOVOLT - AMPERES
KILOWATT

KILOWATT — HOURS

LIGHTNING ARRESTOR
LIGHTING PANEL
LIGHTING DISTRIBUTION PANEL

MAXIMUM

MINIMUM CIRCUIT AMPACITY
MAIN CIRCUIT BREAKER
MOTOR CONTROL CENTER
MAIN DISTRIBUTION PANEL
MECHANICAL

MINIMUM

MISCELLANEOUS

MAIN LUGS ONLY

MAXIMUM OVERCURRENT PROTECTION
MOUNTED

MOUNTING

MOTOR

NEUTRAL

NORMALLY CLOSED
NATIONAL ELECTRICAL CODE
NON-FUSIBLE

NOT IN CONTRACT

NIGHT LIGHT

NORMALLY OPEN

NOT TO SCALE

STANDARD METHODS OF NOTATION

ABBREVIATION  DESCRIPTION

oc ON CENTER
OFC OWNER FURNISHED,
CONTRACTOR INSTALLED
OF Ol OWNER FURNISHED,
OWNER INSTALLED
P POLE
PB PUSHBUTTON STATION
PH PHASE
PT POTENTIAL TRANSFORMER
PDP POWER DISTRIBUTION PANEL
RECEPT. RECEPTACLE
RDP RECEPTACLE DISTRIBUTION PANEL
RP RECEPTACLE PANEL
RSC RIGID STEEL CONDUIT
SCCR SHORT CIRCUIT CURRENT RATING
SCHED SCHEDULE
SPD SURGE PROTECTION DEVICE
ST SHUNT TRIP
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
B TERMINAL BOX
TELECOM TELECOMMUNICATIONS
TR TAMPER RESISTANT
T8 TELEPHONE TERMINAL BACKBOARD
TYP TYPICAL
U.ON. UNLESS OTHERWISE NOTED
UWR UNDERVOLTAGE RELEASE
Us UPSTAGE
v VOLTS
W WIRE OR WATTS
WAP WIRELESS ACCESS POINT
WG WIRE GUARD
WP WEATHERPROOF
WR WEATHER RESISTANT
XFMR TRANSFORMER
XP EXPLOSION PROOF
(E) EXISTING
®) RELOCATED
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ELECTRICAL GENERAL NOTES:

1. THESE DRAWINGS REPRESENT THE GENERAL EXTENT AND ARRANGEMENT OF
SYSTEMS. COORDINATE EXACT EQUIPMENT LOCATIONS, ELEVATIONS, AND FINAL
CONNECTION REQUIREMENTS. PROVIDE EACH SYSTEM COMPLETE, INCLUDING ALL
NECESSARY COMPONENTS, FITTINGS AND OFFSETS.

2. INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

3. PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

4. MOTOR CIRCUIT PROTECTION SHALL BE SIZED IN ACCORDANCE WITH MOTOR CIRCUIT
SIZING SCHEDULES SHOWN ON "ELECTRICAL STANDARD SCHEDULES DRAWING”
UNLESS OTHERWISE NOTED.

5. COORDINATE THE MOUNTING HEIGHTS OF DEVICES WITH ARCHITECTURAL ELEVATIONS
AND THE TRADES INSTALLING THE WORK.

(+) CONSTRUCTION KEY NOTES:

1. CONNECT NEW LIGHTING FIXTURES TO EXISTING LIGHTING BRANCH CIRCUIT.

2. PROVIDE NEW NATATORIUM RATED INDIRECT LUMINAIRE BASIS OF DESIGN METEOR
LIGHTING "BLTN-1050—408-UNV—XX—ASY—XX—MOUNTING-NAT-XX" FOR FIXTURE
TYPE "L1".
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ELECTRICAL DEMOLITION
GENERAL NOTES:

1.

10.

1.

12,

VISIT THE SITE PRIOR TO SUBMISSION OF BID TO EXAMINE THE EXISTING CONDITIONS
AND THE EXTENT OF DEMOLITION WORK.

EXAMINE THE DRAWINGS OF OTHER TRADES AND BE FAMILIAR WITH THE DEMOLITION
REQUIRED BY OTHER TRADES. PERFORM ALL INCIDENTAL ELECTRICAL DEMOLITION
AND/OR RELOCATION REQUIRED TO FACILITATE THE DEMOLITION WORK OF OTHER
TRADES, WHETHER OR NOT SPECIFICALLY INDICATED.

REMOVE EQUIPMENT OR MATERIALS AS INDICATED ON PLAN WITH CROSS HATCHING.
DEMOLITION SHALL INCLUDE, BUT NOT BE LIMITED TO, THOSE COMPONENTS SHOWN.

COORDINATE WITH NEW WORK PLANS, ONE LINE DIAGRAMS AND RISER DIAGRAMS FOR
EXTENT OF DEMOLITION WORK.

PROVIDE PROPER SUPPORT FOR EXISTING TO REMAIN CONDUITS AND BOXES WHERE
EXISTING SUPPORT IS TO BE REMOVED. RE-ROUTE BRANCH CIRCUIT CONDUITS AND
RELOCATE JUNCTION BOXES AS REQUIRED TO FACILITATE INSTALLATION OF NEW
EQUIPMENT AND SYSTEMS IN CEILING SPACES.

REMOVE ALL CONDUIT AND WIRE BACK TO THE SOURCE OR NEAREST UPSTREAM
DEVICE REMAINING IN SERVICE.

MAINTAIN ELECTRICAL SERVICE TO ALL LIGHTING FIXTURES, DEVICES AND EQUIPMENT
THAT ARE TO REMAIN. EXTEND CONDUIT AND WIRE AS REQUIRED WHERE DEMOLITION
WORK AFFECTS ELECTRICAL SERVICE TO DOWNSTREAM LOADS THAT ARE TO REMAIN.

DISPOSE OF ALL MATERIALS OFF SITE AND INCLUDE ALL COSTS FOR DISPOSAL IN
BID. ALL MATERIALS SHALL BE DISPOSED OF IN ACCORDANCE WITH ALL FEDERAL,
STATE, AND LOCAL REGULATIONS, INCLUDING TCLP TESTING, PROPER DISPOSAL

AND/OR RECYCLING OF FLUORESCENT LAMPS.

PROVIDE BLANK COVER PLATES WHERE SWITCHES AND DEVICES ARE REMOVED BUT
EXISTING WALLS REMAIN INTACT.

RING OUT AND TAG ALL CIRCUITS AFFECTED BY THIS ALTERATION AT BOTH ENDS.
MARK ALL UNUSED CIRCUIT BREAKERS "SPARE".

PROVIDE UPDATED TYPED—IN DIRECTORIES FOR ALL PANELS AFFECTED BY THIS
ALTERATION.

COORDINATE ANY SHUT DOWN OF EXISTING SERVICES AND EQUIPMENT THAT ARE
REMAINING IN USE WITH THE OWNER'S REPRESENTATIVE. WHERE EXISTING BUILDING
SERVICE IS REQUIRED TO BE SHUT DOWN, INCLUDE ALL ASSOCIATED OVERTIME
COSTS TO PERFORM THIS WORK DURING WEEKENDS AND EVENINGS INCLUDE ALL
COSTS FOR PROVIDING TEMPORARY POWER WHERE SHUT DOWNS MUST OCCUR FOR
PERIODS LONGER THAN THESE HOURS. COORDINATE ELECTRICAL SHUT DOWNS WITH
THE OWNER 72 HOURS PRIOR TO SHUT DOWN.

() DEMOLITION KEY NOTES:

A.  REMOVE LIGHTING FIXTURE. BRANCH CIRCUIT WIRING AND CONTROL DEVICES TO

REMAIN FOR REUSE.
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ELECTRICAL GENERAL NOTES:

1.

THESE DRAWINGS REPRESENT THE GENERAL EXTENT AND ARRANGEMENT OF
SYSTEMS. COORDINATE EXACT EQUIPMENT LOCATIONS, ELEVATIONS, AND FINAL
CONNECTION REQUIREMENTS. PROVIDE EACH SYSTEM COMPLETE, INCLUDING ALL
NECESSARY COMPONENTS, FITTINGS AND OFFSETS.

INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

MOTOR CIRCUIT PROTECTION SHALL BE SIZED IN ACCORDANCE WITH MOTOR CIRCUIT
SIZING SCHEDULES SHOWN ON "ELECTRICAL STANDARD SCHEDULES DRAWING”
UNLESS OTHERWISE NOTED.

COORDINATE THE MOUNTING HEIGHTS OF DEVICES WITH ARCHITECTURAL ELEVATIONS
AND THE TRADES INSTALLING THE WORK.

(*) CONSTRUCTION KEY NOTES:

CONNECT NEW LIGHTING FIXTURES TO EXISTING LIGHTING BRANCH CIRCUIT.

PROVIDE NEW NATATORIUM RATED INDIRECT LUMINAIRE BASIS OF DESIGN METEOR
LIGHTING "BLTN-1050-408—UNV-XX—ASY—XX—MOUNTING-NAT-XX" FOR FIXTURE
TYPE "L1".
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%%UFIRST LEVEL ELECTRICAL PLAN - ZONE 'A'


PANELBOARD (E)RP-P FEEDER AND BRANCH CIRCUIT SIZING SCHEDULE - GENERAL PURPOSE
COPPER CONDUCTORS KEYED
LOAD CB CB LOAD NOTES ‘ ‘
# TYPE [PESCRIPTION e | ©B VA CB | rypg |PESCRIPTION TYPE # WIRE SIZE CONDUIT SIZE
(AWG OR KCMIL) ARCHITECTURE
1 (E]N — MICRO PROC. EXIST| 20 20 | EXIST |(E)POOL BOILER # 2 OVERCURRENT
3 (E)S — MICRO PROC. EXIST| 20 20 [EXIST [(E)SPA BOIL. TIME CLK. 4 DEVICE RATING PHASE & GROUND SINGLE SINGLE THREE THREE PHASE
5 (E)SPARE N — MICRO PROC. EXIST[ 20 20 | EXIST |(E)POOL BOILER #2 6 (AMPERES) NEUTRAL PHASE PHASE PHASE & NEUTRAL
7 | ¢ [FLow METER SENSOR ExST| 20 [ 500 | 500 | 20 |EXIST [(E)CP 14 8 2 WIRE+G 3 WIRE+G 3 WIRE+G 4 WIRE+QG
9 (E)POOL STRAND UNIT EXST| 20 20 | EXIST |FLOCCULATION CONTROL CABINET c |10 (PH, N, 1G, | (2PH, N, 1@ | (3PH, 1@ | (3PH, N, 1G)
2PH, 1G) TMP ARCHITECTURE INC
N (E)SPARE S—MICRO PROC. EXIST| 20 20 | EXIST [WATER LEVEL CONTROLLER c |12 '
13 (E)SPA STRAND UNIT EXIST| 20 20 |EXIST[CO2 DETECTION SYSTEM c |14 - - -~ -~ 1191 WEST SQUARE LAKE ROAD
15 (E)SPA STRAND UNIT EXST| 20 20 |EXIST |(E)SPA BOILER 16 15-20 12 12 3/4 3/4 3/4 3/4 BLOOMFIELD HILLS - MICHIGAN - 48302
17 (E)0DC EXIST| 20 20| EXIST|(E)POOL LIGHTS 18 25-30 10 10 3/4" 3/4" 3/4" 3/4" M- INFOTHe A e oM
19 (E)SPARE EXIST| 20 20 | EXIST |(E)POOL LIGHTS 20 35-40 8 0 ; ; . . ‘
3/4 3/4 3/4 3/4
2 (E)SPARE EXIST| 20 20 | EXIST |(E)POOL LIGHTS 22 - - - -
23 (E)SPARE EXIST| 20 20 | EXIST |(E)POOL LIGHTS 2 45-50 8 (6) 10 3/4 3/4 3/4 3/4 !
25 (E)POOL LIGHTS EXIST| 20 20 | EXIST |(E)POOL LIGHTS 26 60 6 (4) 10 3/4" (1" 3/4" (1" 3/4" (1" (1 1/47) 1
27 (E)POOL LIGHTS EXIST| 20 20 | EXIST [(E)POOL LIGHTS 28 2 2 3 m T4 T4 T4 REGISTRATION SEAL
29 (E)POOL LIGHTS EXIST| 20 20 | EXIST |(E)POOL LIGHTS 30 - - - -
31 (E)SPA LIGHTS EXST| 20 20 | EXIST |(E)POOL LIGHTS 32 80 4 (3) 8 1 11/4 11/4 11/4 1
33 (E)SPARE EXIST| 20 20 | EXIST |(E)POOL LIGHTS 34 90-100 3 (2) 8 11/4" 11/4" 11/4” 11/4" 1
35 (E)SPARE EXIST| 20 20 | EXIST |(E)POOL LIGHTS 36 ™ 5 - . - - - "
37 (E)SPARE EXIST| 20 20 | EXIST |(E)SPARE 38 2 (1) 1"1/ M - 1"1/ 4 - VANY J/ 2)
39 (E)SPA CHEM MOTOR EXIST| 20 20 | EXIST |(E)SPARE 40 125 1(1/0) 6 - 11/8 (1 1/2) |11/ (11/27) 11/2 1
4 (E)POOL CHEM MOTOR EXIST| 20 20 | EXIST |(E)NICHE LTG. CONTROL 42 150 1/0 6 - 11/2" 11/2" 11/2"
175 2/0 6 - 2" 2’ 2’
P INFORMATI CALCULATED  FEEDER AND 200 3/0 6 - 2" 2" 21/2"
VOLTAGE: 208Y/120 RANCH CIRCUIT LOAD 0CPD SIZING NOTES: 225 270 2 ~ > > 2 1/2"
BUS AMPACITY: _ 225A CONTINUOUS LOAD (C) 866 100% 866 125% 1083 SQUARE D NQOD TYPE 1 / _ _ / _
MAIN TYPE: MLO ELECTRIC HEAT (E) 100% 100% PANELBOARD 250 250 4 - 21/2 21/2 21/2
MINIMUM A.L.C.: NON-CONTINUOUS LOAD (NC) 100% 100% 300 350 4 - 21/2" 21/2" 3"
MOUNTING: KITCHEN LOAD (K) 100% 100% 350 500 3 - : ; ;
RECEPTACLE BASE LOAD (R) 100% 100% 3 5 5
FEED-THROUGH LUGS RECEPTACLE DEMAND LOAD (R) — s0% e 200 500 3 = = T 7
DOUBLE LUGS LIGHTING LOAD (L) 100% 125% GENERAL NOTES:
INTEGRAL SPD ADDITIONAL TRACK LIGHTING LOAD 100% 1. CONTRACTOR TO SIZE FEEDERS AND BRANCH CIRCUITS BASED ON THIS SCHEDULE AND OVER CURRENT DEVICE SIZE, UNLESS NOTED OTHERWISE.
MOTORS, HIGHEST LOAD (MH) 125% 100% 2. CONTRACTOR MAY COMBINE 20A CIRCUITS AS NOTED IN SPECIFICATION.
PANELBOARD LOCATION MOTORS, REMAINING LOAD (M) — 1002 Y 3. CONDUCTORS ARE BASED ON THHN/THWN-2 UP TO AND INCLUDING #4/0. LARGER THAN #4/0 ARE BASED ON TYPE XHHW.
—  TOTAUKVAY 087 4. CONDUIT SIZES ARE VALID FOR EMT OR RSC. CONDUIT SIZES SHALL BE ADJUSTED AS REQUIRED FOR OTHER TYPES OF CONDUIT. CONSULTANT
NOTE: DEMAND AND SIZING INFORMATION IS TOTAL (AMPSY— 5 TOTAL (AMPS): 5. SIZE OF DISCONNECT SWITCH LOCATED AT EQUIPMENT SHALL BE SIZED BASED UPON OVERCURRENT PROTECTION OF THAT DEVICE.
: : CALCULATED FROM CONNECTED LOAD 2 ' 5 6. OBTAIN APPROVAL FROM ENGINEER PRIOR TO INSTALLING DIFFERENT SIZE/QUANTITY OF CONDUCTORS TO OBTAIN AN EQUIVALENT AMPACITY.
©Copyright 2024 by Peter Basso Associates, Inc

\\pba.local\projects\2026\2026-0229-00\CAD\ 2026—0229-E0—IND.dwg, E0.2, 8/12/2026 9:56:29 AM, Chris A. Lange, None ,0.13459, Peter Basso Associates Inc.

KEYED NOTES:
1. CONDUCTORS ARE BASED ON 90°C, 600V INSULATED WIRE APPLIED AT 75°C FOR TERMINATION RATED 60/75°C OR 75°C. FOR TERMINATION RATED AT
60°C, USE CONDUCTORS AND CONDUIT SIZES INDICATED IN PARENTHESES.

Peter Basso
Associates

CONSULTING ENGINEERS

5145 Livernois, Suite 100
Troy, Michigan 48098-3276

BRANCH CIRCUIT VOLTAGE DROP WIRING SCHEDULE Tel: 248-879-5666
(E)MCC—-POOL 480V 38, 3W, 600A FOR SINGLE PHASE CIRCUITS WWW.PeterBaSSOASSOCIHteS.Com
— - - - - - - - - - - - - - - - - -— BRANCH | WIRE SIZE MAXIMUM BRANGH CIRCUIT LENGTH (N FEET) PBA Project No.: 2026.0229
CKT (AWG)
| * ° * * ° . ° Py | RATING (A) 120V 208V 240V 277V 480V
l l l , l l l l 20A 12 83 143 165 191 331
100A A 15A 7A 20A 20A 20A 20A
| O> 3p > 3p > P 3p > 3p > 3P > 3p > 3p | 10 128 222 256 295 511 PROJECT TITLE
8 201 348 402 464 804 A . C
* 6 33 542 625 721 1250 q uatIC enter
! | 30A 10 85 148 170 197 3 .
Y Yy Yy Yy Y Yy R t 2027
8 134 232 268 309 536 enova |On
6 208 361 417 481 833
| |
8 8 V. 8 8 8 8 313 542 625 721 1250
L _ - - 4 - - - - - - 4 - - - - - S GENERAL NOTES:
1. THE ABOVE TABLE VALUES ARE BASED ON COPPER CONDUCTORS, IN STEEL CONDUIT, WITH A LOAD POWER
(E)SPARE FACTOR OF 0.85 PER NEC CHAPTER 9, TABLE 9.
r@g_‘ 2. PROVIDE BRANCH CIRCUIT CONDUCTORS AS INDICATED IN THE TABLE ABOVE FOR ALL LIGHTING AND RECEPTACLE
| | BRANCH CIRCUITS. WHERE BRANCH CIRCUITS SERVE DEDICATED EQUIPMENT, THE CONTRACTOR MAY PERFORM
| | VOLTAGE DROP CALCULATIONS BASED ON ACTUAL EQUIPMENT CONNECTED LOAD AND PROVIDE CONDUCTORS
| \0 | APPROPRIATELY SIZED TO LIMIT VOLTAGE DROP TO A MAXIMUM OF 3%.
3. CONDUCTOR SIZES ARE BASED ON MAXIMUM OF 9 CURRENT CARRYING CONDUCTORS IN A SINGLE CONDUIT.
lt" j /Cy /O/ /Cy /O/ /O/ /(y 4, LIMITS FOR CONDUCTOR LENGTHS SHOWN ARE BASED ON A MAXIMUM BRANCH CIRCUIT LOADING OF 64% OF THE . .
(E)SPA (E)SPA (E)vr-6 (E)VF-7 (E)AHU-12 (E)HYDRO. BRANCH BREAKER RATING AND A MAXIMUM OF 3 PERCENT VOLTAGE DROP TO COMPLY WITH ASHRAE 90.1 AND Oakland Un|verS|ty
CIRC. PUMP JET PUMP 1.5HP 1HP 2HP PUMP THE NEC. FOR CIRCUITS LOADED GREATER THAN 64% OF BRANCH BREAKER RATING, THE CONTRACTOR SHALL . .
1HP 7.5HP 7.5HP PROVIDE CONDUCTORS APPROPRIATELY SIZED TO LIMIT VOLTAGE DROP TO 3%. ROCheSter MlChI g an
NEMA 3R NEMA 3R !
100A 100A
GENERAL NOTES: DRAWING TITLE
1.  EXISTING MCC IS A SQUARE D MODEL 5 SERIES.
Lo O ELECTRICAL STANDARD
PUMP 1 PUMP 2 RACEWAY / CONDUCTOR / CABLE APPLICATION SCHEDULE
60HP 60HP SCH EDULES
NO SCALE
G
=
=
&
=
g
a | D
o (e}
T W = g8 2
= w - [Im}
= Q o R
m —
(E)MCC-POOL 480V 38, 3W, 600A 2 2 S 2
[~ - - - - - - - - - - - - - - - T o 9 =3 ISSUE DATES
L = = e
. ’ ’ ’ ’ ’ ’ ’ ? . ol E] |5 |28
] ] ] ] ! ] IR
100A 3A 15A 30A 20A 20A 20A 20A o o5 =213 E |3
3P 3P P 3P 3P 3P 3P 3P Z 22/ 3lz |0l 28
! Q Q ! T P8 |e2|&|5|= o |lo
12 525828 22 d
g | =S || oL |E|E 8|l K
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By By By By By By e 5§ |E 2|5 3 23 2
£ g G g ala 22 Six 2
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| 8 8 8 8 8 8 ; | © o |2 |z 2|2 |3 & | E|a
BRANCH CIRCUITS - INTERIOR
| - - - - - - - - - - - - - — CONCEALED, ACCESSIBLE CEILINGS X X | x
CONCEALED, INACCESSIBLE CEILINGS X X | x
,_Epg_l CONCEALED IN GYPSUM BOARD PARTITION WALLS X X | X X
: : EXPOSED, BELOW 10' AFF AND SUBJECT TO DAMAGE X X | X 08-12—-2026 ADDENDUM 2
| o\ﬂ | EXPOSED, BELOW 10' AFF AND NOT SUBJECT TO DAMAGE X X | X DATE: ISSUED FOR:
to j /Q/ /O/ /Q/ /Q/ /O/ /CV EXPOSED, ABOVE 10' AFF UNFINISHED SPACES X X | x i i
(E)SPA (E)SPA W conroL | (E)VF-=6 (E)VF-7 (E)AHU-12 (E)HYDRO. EXPOSED, FINISHED SPACES X DRAWN  GCS
CIRC. PUMP JET PUMP PANEL 1.5HP 1HP 2HP PUMP DAMP AND WET LOCATIONS X x | x | x X
NEMA 3R NEMA 3R SPECIAL APPLICATIONS
100A I: 100A CLASS 1 CONTROL CIRCUITS X X | X | X X APPROVED MSG
GENERAL NOTES: CLASS 2 CONTROL CIRCUITS X X | x| x X | X
/Cy 1. EXISTING MCC IS A SQUARE D MODEL 5 SERIES. CONNECTIONS TO TRANSFORMERS, MOTORS AND VIBRATING EQUIPMENT X X
EXPOSED IN NATATORIUM AND POOL AREA (KEYED NOTE 10 X | X X | X X
(E)I;%?ALPC:RC. (E)ma%D clec. ( ) PROJECT NO.
POOL AND FOUNTAIN EQUIPMENT ROOMS (KEYED NOTES 9 AND 10) X | X X | x| x X
60HP 60HP
KEYED NOTES:
1. LIQUID TIGHT FLEXIBLE NONMETALLIC CONDUIT AND PVC JACKETED MC CABLE SHALL ONLY BE USED FOR FINAL CONNECTIONS TO TRANSFORMERS, MOTORS, VIBRATING EQUIPMENT, 2 6 0 3 7
AND LUMINAIRES.
2. INTERMEDIATE METAL CONDUIT AND RIGID STEEL CONDUIT, INCLUDING ALL FITTINGS, BOXES AND SUPPORTS, SHALL BE TREATED WITH CORROSION RESISTANT PAINT. FLEXIBLE CORD
PARTIAL ONE LINE DIAGRAM - NEW WORK SHALL ONLY BE USED FOR FINAL
CONNECTION TO LUMINAIRES.
NO SCALE DRAWING NO.

SHOWN MAY NOT APPLY TO THIS PROJECT.
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