SECTION 26 00 10

SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes:

1. Supplemental requirements generally applicable to the Work specified in Division 26.
This Section is also referenced by related Work specified in other Divisions.

B. Related Requirements:

1. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load, wind-
load, acoustical, and other field conditions applicable to Work specified in this Section.

1.02 REFERENCES
A. Abbreviations and Acronyms for Electrical Terms and Units of Measure:

8P8C: An 8-position 8-contact modular jack.

A: Ampere, unit of electrical current.

AC or ac: Alternating current.

AFCI: Arc-fault circuit interrupter.

AIC: Ampere interrupting capacity.

AL, Al, or ALUM: Aluminum.

ASD: Adjustable-speed drive.

ATS: Automatic transfer switch.

AWG: American wire gauge; see ASTM B258.

10. BAS: Building automation system.

11.  BIL: Basic impulse insulation level.

12.  BIM: Building information modeling.

13. CAD: Computer-aided design or drafting.

14. CATV: Community antenna television.

15.  CB: Circuit breaker.

16. cd: Candela, the SI fundamental unit of luminous intensity.

17.  CO/ALR: Copper-aluminum, revised.

18. COPS: Critical operations power system.

19.  CU or Cu: Copper.

20. CU-AL or AL-CU: Copper-aluminum.

21. dB: Decibel, a unitless logarithmic ratio of two electrical, acoustical, or optical power
values.

22. dB(A-weighted) or dB(A): Decibel acoustical sound pressure level with A-weighting
applied in accordance with IEC 61672-1.

23. dB(adjusted) or dBa: Decibel weighted absolute noise power with respect to 3.16 pW
(minus 85 dBm).

24. dBm: Decibel absolute power with respect to 1 mW.

25.  DC or dc: Direct current.

26. DCOA: Designated critical operations area.
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27.

DDC: Direct digital control (HVAC).

28. EGC: Equipment grounding conductor.

29. ELV: Extra-low voltage.

30. EMF: Electromotive force.

31.  EMI: Electromagnetic interference.

32. EPM: Electrical preventive maintenance.

33. EPS: Emergency power supply.

34. EPSS: Emergency power supply system.

35. ESS: Energy storage system.

36. EV: Electric vehicle.

37. EVPE: Electric vehicle power export equipment.

38. EVSE: Electric vehicle supply equipment.

39. fc: Footcandle, an internationally recognized unit of illuminance equal to one lumen per
square foot or 10.76 Ix. The simplified conversion 1 fc = 10 Ix in the Specifications is
common practice and considered adequate precision for building construction activities.
When there are conflicts, lux is the primary unit; footcandle is specified for convenience.

40. FLC: Full-load current.

41. ft: Foot.

42. ft-cd: Foot-candle, the antiquated U.S. Standard unit of illuminance, equal to one
international candle measured at a distance of one foot, that was superseded in 1948 by
the unit "footcandle" after the Sl unit candela (cd) replaced the international candle; see
"fC,"

43. GEC: Grounding electrode conductor.

44.  GFCI: Ground-fault circuit interrupter.

45.  GFPE: Ground-fault protection of equipment.

46. GND: Ground.

47. HACR: Heating, air conditioning, and refrigeration.

48. HDPE: High-density polyethylene.

49. HID: High-intensity discharge.

50. HP or hp: Horsepower.

51. HVAC: Heating, ventilating, and air conditioning.

52. Hz: Hertz.

53. IBT: Intersystem bonding termination.

54. inch: Inch. To avoid confusion, the abbreviation "in." is not used.

55. IP: Ingress protection rating (enclosures); Internet protocol (communications).

56. IR: Infrared.

57. 1S: Intrinsically safe.

58. IT&R: Inspecting, testing, and repair.

59. ITE: Information technology equipment.

60. KkAIC: Kiloampere interrupting capacity.

61.  kcmil or MCM: One thousand circular mils.

62. kV: Kilovolt.

63. kVA: Kilovolt-ampere.

64. kVAr or kVAR: Kilovolt-ampere reactive.

65. kW: Kilowatt.

66. kWh: Kilowatt-hour.

67. LAN: Local area network.

68. Ib: Pound (weight).

69. Ibf: Pound (force).

70. LCD: Liquid-crystal display.

71. LCDI: Leakage-current detector-interrupter.

72. LED: Light-emitting diode.

73.  Li-ion: Lithium-ion.

74. Im: Lumen, the Sl derived unit of luminous flux.

75. LNG: Liquefied natural gas.

76. LP-Gas: Liquefied petroleum gas.
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77. LRC: Locked-rotor current.
78. LV:Low voltage.
79.  Ix: Lux, the Sl derived unit of illuminance equal to one lumen per square meter.
80. m: Meter.
81.  MCC: Motor-control center.
82. MDC: Modular data center.
83. MG set: Motor-generator set.
84.  MIDI: Musical instrument digital interface.
85.  MLO: Main lugs only.
86. MV: Medium voltage.
87. MVA: Megavolt-ampere.
88. mW: Milliwatt.
89. MW: Megawatt.
90. MWh: Megawatt-hour.
91.  NC: Normally closed.
92. Ni-Cd: Nickel-cadmium.
93. Ni-MH: Nickel-metal hydride.
94. NIU: Network interface unit.
95. NO: Normally open.
96. NPT: National (American) standard pipe taper.
97. OCPD: Overcurrent protective device.
98. ONT: Optical network terminal.
99. PC: Personal computer.
100. PCS: Power conversion system.
101. PCU: Power-conditioning unit.
102. PF or pf: Power factor.
103. PHEV: Plug-in hybrid electric vehicle.
104. PLC: Programmable logic controller.
105. PLFA: Power-limited fire alarm.
106. PoE: Power over Ethernet.
107. PV: Photovoltaic.
108. PVC: Polyvinyl chloride.
109. pW: Picowatt.
110. REFI: (electrical) Radio-frequency interference; (contract) Request for interpretation.
111. RMS or rms: Root-mean-square.
112. RPM or rpm: Revolutions per minute.
113. SCADA: Supervisory control and data acquisition.
114. SCR: Silicon-controlled rectifier.
115. SPD: Surge protective device.
116. sq.: Square.
117. SWD: Switching duty.
118. TCP/IP: Transmission control protocol/Internet protocol.
119. TEFC: Totally enclosed fan-cooled.
120. TR: Tamper resistant.
121. TVSS: Transient voltage surge suppressor.
122. UL: (standards) Underwriters Laboratories, Inc.; (product categories) UL, LLC.
123. UL CCN: UL Category Control Number.
124. UPS: Uninterruptible power supply.
125. USB: Universal serial bus.
126. UV: Ultraviolet.
127. V:Volt, unit of electromotive force.
128. V(ac): Volt, alternating current.
129. V(dc): Volt, direct current.
130. VA: Volt-ampere, unit of complex electrical power.
131. VAR: Volt-ampere reactive, unit of reactive electrical power.
132. VFC: Variable-frequency controller.
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133.
134.
135.

136.
137.
138.
139.
140.

VOM: Volt-ohm-multimeter.

VPN: Virtual private network.

VRLA: Valve regulated lead acid; also called "sealed lead acid (SLA)" or "valve regulated
sealed lead acid."

W: Watt, unit of real electrical power.

Wh: Watt-hour, unit of electrical energy usage.

WPT: Wireless power transfer.

WPTE: Wireless power transfer equipment.

WR: Weather resistant.

B. Abbreviations and Acronyms for Electrical Raceway Types:

1. EMT: Electrical metallic tubing.

2. EMT-A: Aluminum electrical metallic tubing.

3. EMT-S: Steel electrical metallic tubing.

4. EMT-SS: Stainless steel electrical metallic tubing.

5. ENT: Electrical nonmetallic tubing.

6. EPEC: Electrical HDPE underground conduit.

7. EPEC-40: Schedule 40 electrical HDPE underground conduit.

8. EPEC-80: Schedule 80 electrical HDPE underground conduit.

9. EPEC-A: Type A electrical HDPE underground conduit.

10. EPEC-B: Type B electrical HDPE underground conduit.

11.  ERMC: Electrical rigid metal conduit.

12. ERMC-A: Aluminum electrical rigid metal conduit.

13. ERMC-S: Steel electrical rigid metal conduit.

14. ERMC-S-G: Galvanized-steel electrical rigid metal conduit.

15.  ERMC-S-PVC: PVC-coated-steel electrical rigid metal conduit.

16. ERMC-SS: Stainless steel electrical rigid metal conduit.

17.  FMC: Flexible metal conduit.

18. FMC-A: Aluminum flexible metal conduit.

19. FMC-S: Steel flexible metal conduit.

20. FMT: Steel flexible metallic tubing.

21.  FNMC: Flexible nonmetallic conduit. See "LFNC."

22. HDPE: See EPEC.

23. IMC: Steel electrical intermediate metal conduit.

24. LFMC: Liquidtight flexible metal conduit.

25. LFMC-A: Aluminum liquidtight flexible metal conduit.

26. LFMC-S: Steel liquidtight flexible metal conduit.

27. LFMC-SS: Stainless steel liquidtight flexible metal conduit.

28. LFNC: Liquidtight flexible nonmetallic conduit.

29. LFNC-A: Layered (Type A) liquidtight flexible nonmetallic conduit.

30. LFNC-B: Integral (Type B) liquidtight flexible nonmetallic conduit.

31.  LFNC-C: Corrugated (Type C) liquidtight flexible nonmetallic conduit.

32. PVC: Rigid PVC conduit.

33. PVC-40: Schedule 40 rigid PVC conduit.

34. PVC-80: Schedule 80 rigid PVC Conduit.

35. PVC-A: Type Arigid PVC concrete-encased conduit.

36. PVC-EB: Type EB rigid PVC concrete-encased underground conduit.

37. RGS: See ERMC-S-G.

38. RMC: See ERMC.

39. RTRC: Reinforced thermosetting resin conduit.

40. RTRC-AG: Low-halogen, aboveground reinforced thermosetting resin conduit.

41. RTRC-AG-HW: Heavy wall, low-halogen, aboveground reinforced thermosetting resin
conduit.

42. RTRC-AG-SW: Standard wall, low-halogen, aboveground reinforced thermosetting resin
conduit.
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43. RTRC-AG-XW: Extra heavy wall, low-halogen, aboveground reinforced thermosetting
resin conduit.
44. RTRC-BG: Low-halogen, belowground reinforced thermosetting resin conduit.

C. Abbreviations and Acronyms for Electrical Single-Conductor and Multiple-Conductor Cable
Types:

AC: Armored cable.

CATV: Coaxial general-purpose cable.

CATVP: Coaxial plenum cable.

CATVR: Coaxial riser cable.

Cl: Circuit integrity cable.

CL2: Class 2 cable.

CL2P: Class 2 plenum cabile.

CL2R: Class 2 riser cable.

CL2X: Class 2 cable, limited use.

10. CL3: Class 3 cable.

11.  CL3P: Class 3 plenum cable.

12. CL3R: Class 3 riser cable.

13. CL3X: Class 3 cable, limited use.

14. CM: Communications general-purpose cable.

15.  CMG: Communications general-purpose cable.

16. CMP: Communications plenum cable.

17. CMR: Communications riser cable.

18. CMUC: Under-carpet communications wire and cable.

19. CMX: Communications cable, limited use.

20. DG: Distributed generation cable.

21.  FC: Flat cable.

22. FCC: Flat conductor cable.

23. FPL: Power-limited fire-alarm cable.

24.  FPLP: Power-limited fire-alarm plenum cable.

25.  FPLR: Power-limited fire-alarm riser cable.

26. IGS: Integrated gas spacer cable.

27. ITC: Instrumentation tray cable.

28. ITC-ER: Instrumentation tray cable, exposed run.

29. MC: Metal-clad cable.

30. MC-HL: Metal-clad cable, hazardous location.

31.  MI: Mineral-insulated, metal-sheathed cable.

32. MTW: (machine tool wiring) Moisture-, heat-, and oil-resistant thermoplastic cable.

33. MV: Medium-voltage cable.

34. NM: Nonmetallic sheathed cable.

35. NMC: Nonmetallic sheathed cable with corrosion-resistant nonmetallic jacket.

36. NMS: Nonmetallic sheathed cable with signaling, data, and communications conductors,
plus power or control conductors.

37. NPLF: Non-power-limited fire-alarm circuit cable.

38. NPLFP: Non-power-limited fire-alarm circuit cable for environmental air spaces.

39. NPLFR: Non-power-limited fire-alarm circuit riser cable.

40. NUCC: Nonmetallic underground conduit with conductors.

41.  OFC: Conductive optical fiber general-purpose cable.

42. OFCG: Conductive optical fiber general-purpose cable.

43.  OFCP: Conductive optical fiber plenum cable.

44. OFCR: Conductive optical fiber riser cable.

45.  OFN: Nonconductive optical fiber general-purpose cable.

46. OFNG: Nonconductive optical fiber general-purpose cable.

47.  OFNP: Nonconductive optical fiber plenum cable.

48. OFNR: Nonconductive optical fiber riser cable.
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49.  P: Marine shipboard cable.

50. PLTC: Power-limited tray cable.

51. PLTC-ER: Power-limited tray cable, exposed run.

52. PV: Photovoltaic cable.

53.  RHH: (high heat) Thermoset rubber, heat-resistant cable.

54. RHW: Thermoset rubber, moisture-resistant cable.

55.  SA: Silicone rubber cable.

56. SE: Service-entrance cable.

57. SER: Service-entrance cable, round.

58. SEU: Service-entrance cable, flat.

59.  SIS: Thermoset cable for switchboard and switchgear wiring.

60. TBS: Thermoplastic cable with outer braid.

61. TC: Tray cable.

62. TC-ER: Tray cable, exposed run.

63. TC-ER-HL: Tray cable, exposed run, hazardous location.

64. THW: Thermoplastic, heat- and moisture-resistant cable.

65. THHN: Thermoplastic, heat-resistant cable with nylon jacket outer sheath.
66. THHW: Thermoplastic, heat- and moisture-resistant cable.

67. THWN: Thermoplastic, moisture- and heat-resistant cable with nylon jacket outer sheath.
68. TW: Thermoplastic, moisture-resistant cable.

69. UF: Underground feeder and branch-circuit cable.

70.  USE: Underground service-entrance cable.

71.  XHH: Cross-linked polyethylene, heat-resistant cable.

72.  XHHW: Cross-linked polyethylene, heat- and moisture-resistant cable.

D. Abbreviations and Acronyms for Electrical Flexible Cord Types:

1. SEOQO: 600 V extra-hard-usage, hard-service cord with thermoplastic elastomer insulation
and oil-resistant thermoplastic elastomer outer covering for damp locations.

2. SEOW: 600V extra-hard-usage, hard-service cord with thermoplastic elastomer
insulation and oil-resistant thermoplastic elastomer outer covering for damp or wet
locations.

3. SEQOO: 600V extra-hard-usage, hard-service cord with oil-resistant thermoplastic
elastomer insulation and oil-resistant thermoplastic elastomer outer covering for damp
locations.

4. SEOOW: 600V extra-hard-usage, hard-service cord with oil-resistant thermoplastic
elastomer insulation and oil-resistant thermoplastic elastomer outer covering for damp or
wet locations.

5. SJEO: 300 V hard-usage, junior hard-service cord with thermoplastic elastomer insulation
and oil-resistant thermoplastic elastomer outer cover for damp locations.

6. SJEOW: 300V hard-usage, junior hard-service cord with thermoplastic elastomer
insulation and oil-resistant thermoplastic elastomer outer cover for damp or wet locations.

7. SJEOO: 300V hard-usage, junior hard-service cord with oil-resistant thermoplastic
elastomer insulation and oil-resistant thermoplastic elastomer outer cover for damp
locations.

8. SJEOOW: 300 V hard-usage, junior hard-service cord with oil-resistant thermoplastic
elastomer insulation and oil-resistant thermoplastic elastomer outer cover for damp or
wet locations.

9. SJO: 300V hard-usage, junior hard-service cord with thermoset insulation and oil-
resistant thermoset outer cover for damp locations.

10. SJOW: 300V hard-usage, junior hard-service cord with thermoset insulation and oil-
resistant thermoset outer cover for damp or wet locations.

11. SJOO: 300 V hard-usage, junior hard-service cord with oil-resistant thermoset insulation
and oil-resistant thermoset outer cover for damp locations.

12. SJOOW: 300V hard-usage, junior hard-service cord with oil-resistant thermoset
insulation and oil-resistant thermoset outer cover for damp or wet locations.
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13.  SJTO: 300 V hard-usage, junior hard-service cord with thermoplastic insulation and oil-
resistant thermoplastic outer cover for damp locations.

14. SJTOW: 300 V hard-usage, junior hard-service cord with thermoplastic insulation and oil-
resistant thermoplastic outer cover for damp or wet locations.

15. SJTOO: 300V hard-usage, junior hard-service cord with oil-resistant thermoplastic
insulation and oil-resistant thermoplastic outer cover for damp locations.

16. SJTOOW: 300V hard-usage, junior hard-service cord with oil-resistant thermoplastic
insulation and oil-resistant thermoplastic outer cover for damp or wet locations.

17.  SO: 600 V extra-hard-usage, hard-service cord with thermoset insulation and oil-resistant
thermoset outer covering for damp locations.

18. SOW: 600V extra-hard-usage, hard-service cord with thermoset insulation and oil-
resistant thermoset outer covering for damp or wet locations.

19.  SOO: 600V extra-hard-usage, hard-service cord with oil-resistant thermoset insulation
and oil-resistant thermoset outer covering for damp locations.

20. SOOW: 600 V extra-hard-usage, hard-service cord with oil-resistant thermoset insulation
and oil-resistant thermoset outer covering for damp or wet locations.

21. STO: 600V extra-hard-usage, hard-service cord with thermoplastic insulation and oil-
resistant thermoplastic outer covering for damp locations.

22.  STOW: 600 V extra-hard-usage, hard-service cord with thermoplastic insulation and oil-
resistant thermoplastic outer covering for damp or wet locations.

23. STOO: 600V extra-hard-usage, hard-service cord with oil-resistant thermoplastic
insulation and oil-resistant thermoplastic outer covering for damp locations.

24, STOOW: 600V extra-hard-usage, hard-service cord with oil-resistant thermoplastic
insulation and oil-resistant thermoplastic outer covering for damp or wet locations.

E. Definitions:

1. 8-Position 8-Contact (8P8C) Modular Jack: An unkeyed jack with up to eight contacts
commonly used to terminate twisted-pair and multiconductor Ethernet cable. Also called
a "TIA-1096 miniature 8-position series jack" (8PSJ), or an "IEC 8877 8-pole jack."

a. Be careful when suppliers use "RJ45" generically. Obsolete RJ45 jacks used for
analog telephone cables have rejection keys. 8P8C jacks used for digital
telephone cables and Ethernet cables do not have rejection keys.

2. Basic Impulse Insulation Level (BIL): Reference insulation level expressed in impulse
crest voltage with a standard wave not longer than 1.5 times 50 microseconds and 1.5
times 40 microseconds.

3. Cable: In accordance with NIST NBS Circular 37 and IEEE standards, in the United
States for the purpose of interstate commerce, the definition of "cable" is (1) a conductor
with insulation, or a stranded conductor with or without insulation (single-conductor
cable); or (2) a combination of conductors insulated from one another (multiple-conductor

cable).

4, Communications Jack: A fixed connecting device designed for insertion of a
communications cable plug.

5. Communications Outlet: One or more communications jacks, or cables and plugs,

mounted in a box or ring, with a suitable protective cover.

6. Conductor: In accordance with NIST NBS Circular 37 and IEEE standards, in the United
States for the purpose of interstate commerce, the definition of "conductor" is (1) a wire
or combination of wires not insulated from one another, suitable for carrying an electric
current; (2) (National Electrical Safety Code) a material, usually in the form of wire, cable,
or bar, suitable for carrying an electric current; or (3) (general) a substance or body that
allows a current of electricity to pass continuously along it.

7. Designated Seismic System: A system component that requires design in accordance
with Chapter 13 of ASCE/SEI 7 and for which the Component Importance Factor is
greater than 1.0.

8. Direct Buried: Installed underground without encasement in concrete or other protective
material.
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9. Enclosure: The case or housing of an apparatus, or the fence or wall(s) surrounding an
installation, to prevent personnel from accidentally contacting energized parts or to
protect the equipment from physical damage. Types of enclosures and enclosure covers
include the following:

a. Cabinet: An enclosure that is designed for either surface mounting or flush
mounting and is provided with a frame, mat, or trim in which a swinging door or
doors are or can be hung.

b. Concrete Box: A box intended for use in poured concrete.

C. Conduit Body: A means for providing access to the interior of a conduit or tubing
system through one or more removable covers at a junction or terminal point. In
the United States, conduit bodies are listed in accordance with outlet box
requirements.

d. Conduit Box: A box having threaded openings or knockouts for conduit, EMT, or
fittings.

e. Cutout Box: An enclosure designed for surface mounting that has swinging doors
or covers secured directly to and telescoping with the walls of the enclosure.

f. Device Box: A box with provisions for mounting a wiring device directly to the box.

g. Extension Ring: A ring intended to extend the sides of an outlet box or device box
to increase the box depth, volume, or both.

h. Floor Box: A box mounted in the floor intended for use with a floor box cover and

other components to complete the floor box enclosure.

i. Floor-Mounted Enclosure: A floor box and floor box cover assembly with means to
mount in the floor that is sealed against the entrance of scrub water at the floor
level.

j Floor Nozzle: An enclosure used on a wiring system, intended primarily as a
housing for a receptacle, provided with a means, such as a collar, for surface-
mounting on a floor, which may or may not include a stem to support it above the
floor level, and is sealed against the entrance of scrub water at the floor level.

k. Junction Box: A box with a blank cover that joins different runs of raceway or cable
and provides space for connection and branching of the enclosed conductors.

l. Outlet Box: A box that provides access to a wiring system having pryout openings,
knockouts, threaded entries, or hubs in either the sides or the back, or both, for the
entrance of conduit, conduit or cable fittings, or cables, with provisions for
mounting an outlet box cover, but without provisions for mounting a wiring device
directly to the box.

m. Pedestal Floor Box Cover: A floor box cover that, when installed as intended,
provides a means for typically vertical or near-vertical mounting of receptacle
outlets above the floor's finished surface.

n. Pull Box: A box with a blank cover that joins different runs of raceway and provides
access for pulling or replacing the enclosed cables or conductors.

o. Raised-Floor Box: A floor box intended for use in raised floors.

p. Recessed Access Floor Box: A floor box with provisions for mounting wiring
devices below the floor surface.

q. Recessed Access Floor Box Cover: A floor box cover with provisions for passage
of cords to recessed wiring devices mounted within a recessed floor box.

r. Ring: A sleeve, which is not necessarily round, used for positioning a recessed
wiring device flush with the plaster, concrete, drywall, or other wall surface.

S. Ring Cover: A box cover, with raised center portion to accommodate a specific wall
or ceiling thickness, for mounting wiring devices or luminaires flush with the
surface.

t. Termination Box: An enclosure designed for installation of termination base

assemblies consisting of bus bars, terminal strips, or terminal blocks with provision

for wire connectors to accommodate incoming or outgoing conductors, or both.
10. Emergency Systems: Those systems legally required and classed as emergency by
municipal, state, federal, or other codes, or by any governmental agency having
jurisdiction that are designed to ensure continuity of lighting, electrical power, or both, to
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designated areas and equipment in the event of failure of the normal supply for safety to

human life.

11. Essential Electrical Systems: (healthcare facilities) Those systems designed to ensure
continuity of electrical power to designated areas and functions of a healthcare facility
during disruption of normal power sources, and also to minimize disruption within the
internal wiring system.

12.  Fault Limited: Providing or being served by a source of electrical power that is limited to
not more than 100 W when tested in accordance with UL 62368-1.

a. The term "fault limited" is intended to encompass most Class 1, 2, and 3 power-
limited sources complying with Article 725 of NFPA 70; Class ES1 and ES2
electrical energy sources that are Class PS1 electrical power sources (e.g., USB);
and Class ES3 electrical energy sources that are Class PS1 and PS2 electrical
power sources (e.g., PoE). See UL 62368-1 for discussion of classes of electrical
energy sources and classes of electrical power sources.

13.  High-Performance Building: A building that integrates and optimizes on a life-cycle basis
all major high-performance attributes, including energy conservation, environment,
safety, security, durability, accessibility, cost-benefit, productivity, sustainability,
functionality, and operational considerations.

14.  Jacket: A continuous nonmetallic outer covering for conductors or cables.

15.  Luminaire: A complete lighting unit consisting of a light source such as a lamp, together
with the parts designed to position the light source and connect it to the power supply. It
may also include parts to protect the light source or the ballast or to distribute the light.

16. Mode: The terms "Active Mode," "Off Mode," and "Standby Mode" are used as defined in
the Energy Independence and Security Act (EISA) of 2007.

17.  Multi-Outlet Assembly: A type of surface, flush, or freestanding raceway designed to hold
conductors, receptacles, and switches, assembled in the field or at the factory.

18. Plenum: A compartment or chamber to which one or more air ducts are connected and
that forms part of the air distribution system.

19. Receptacle: A fixed connecting device arranged for insertion of a power cord plug. Also
called a power jack.

20. Receptacle Outlet: One or more receptacles mounted in a box with a suitable protective
cover.

21.  Sheath: A continuous metallic covering for conductors or cables.

22. UL Category Control Number (CCN): An alphabetic or alphanumeric code used to identify
product categories covered by UL's Listing, Classification, and Recognition Services.

23. Voltage Class: For specified circuits and equipment, voltage classes are defined as
follows:

a. Control Voltage: Having electromotive force between any two conductors, or
between a single conductor and ground, that is supplied from a battery or other
Class 2 or Class 3 power-limited source.

b. Line Voltage: (1) (controls) Designed to operate using the supplied low-voltage
power without transformation. (2) (transmission lines, transformers, SPDs) The
line-to-line voltage of the supplying power system.

o} Extra-Low Voltage (ELV): Not having electromotive force between any two
conductors, or between a single conductor and ground, exceeding 30 V(ac rms),
42 V(ac peak), or 60 V(dc).

d. Low Voltage (LV): Having electromotive force between any two conductors, or
between a single conductor and ground, that is rated above 30V but not
exceeding 1000 V.

e. Medium Voltage (MV): Having electromotive force between any two conductors, or
between a single conductor and ground, that is rated about 1 kV but not exceeding
69 kV.

f. High Voltage: (1) (circuits) Having electromotive force between any two

conductors, or between a single conductor and ground, that is rated above 69 kV
but not exceeding 230 kV. (2) (safety) Having sufficient electromotive force to inflict
bodily harm or injury.
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24.  Wire: In accordance with NIST NBS Circular 37 and IEEE standards, in the United States
for the purpose of interstate commerce, the definition of "wire" is a slender rod or filament
of drawn metal. A group of small wires used as a single wire is properly called a
"stranded wire." A wire or stranded wire covered with insulation is properly called an
"insulated wire" or a "single-conductor cable." Nevertheless, when the context indicates
that the wire is insulated, the term "wire" will be understood to include the insulation.

1.03 COORDINATION

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied
by Owner or others unless permitted under the following conditions:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service.
2. Do not proceed with interruption of electrical service without Owner's written permission.
3. Coordinate interruption with systems impacted by outage including, but not limited to, the
following:
a. Exercising generators.
b. Emergency lighting.
C. Elevators.
d. Fire-alarm systems.

B. Arrange to provide temporary electrical service or power in accordance with requirements
specified in Division 01.

1.04 PREINSTALLATION MEETINGS

A. Electrical Preconstruction Conference: Schedule conference with Architect and Owner, not later
than 10 days after notice to proceed. Agenda topics include, but are not limited to, the following:

Electrical installation schedule.

Status of power system studies.

Value analysis proposals and requests for substitution of electrical equipment.
Utility work coordination and class of service requests.

Commissioning activities.

Sustainability activities.

oA~ ON =

1.05 SEQUENCING

A. Conduct and submit results of power system studies before submitting Product Data and Shop
Drawings for electrical equipment.

1.06 INFORMATIONAL SUBMITTALS

A. Qualification Statements:

1. For electrical professional engineer.

2. For low-voltage electrical testing agency and on-site electrical testing supervisor.
21059.23/Camp Junior on Lake Tiorati- 26 00 10-10 SUPPLEMENTAL REQUIREMENTS FOR
Phase 3 ELECTRICAL

487



1.07 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:

1. Provide emergency operation, normal operation, and preventive maintenance manuals
for each system, equipment, and device listed below:
a. Load Center .
2. Include the following information:
a. Manufacturer's operating specifications.
b. User's guides for software and hardware.
C. Schedule of maintenance material items recommended to be stored at Project site.
d Detailed instructions covering operation under both normal and abnormal
conditions.
e. Time-current curves for overcurrent protective devices and manufacturer's written

instructions for testing and adjusting their settings.

f. List of load-current and overload-relay heaters with related motor nameplate data.

g. List of lamp types and photoelectric relays used on Project, with ANSI and
manufacturers' codes.

h. Manufacturer's instructions for setting field-adjustable components.

i. Manufacturer's instructions for testing, adjusting, and reprogramming
microprocessor controls.

j. EPSS: Manufacturer's system checklists, maintenance schedule, and maintenance
log sheets in accordance with NFPA 110.

k. Exterior pole inspection and repair procedures.

1.08 QUALIFICATIONS

A. Electrical Professional Engineer: Professional engineer possessing active qualifications
specified in Section 014000 "Quality Requirements," with expertise in electrical engineering,
including electrical power system modeling and analysis of electrical safety in accordance with
NFPA 70E.

1.09 FIELD CONDITIONS

A. Modeling, analysis, product selection, installation, and quality control for Work specified in
Division 26 must comply with requirements specified in Section 260011 "Facility Performance
Requirements for Electrical."

PART 2 - PRODUCTS

2.01 SUBSTITUTION LIMITATIONS FOR ELECTRICAL EQUIPMENT
A. Substitution requests for electrical equipment will be entertained under the following conditions:

1. Substitution requests may be submitted for consideration prior to the Electrical
Preconstruction Conference if accompanied by value analysis data indicating that
substitution will comply with Project performance requirements while significantly
increasing value for Owner throughout life of facility.

2. Substitution requests may be submitted for consideration concurrently with submission of
power system study reports when those reports indicate that substitution is necessary for
safety of maintenance personnel and facility occupants.
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3. Contractor is responsible for sequencing and scheduling power system studies and
electrical equipment procurement. After the Electrical Preconstruction Conference,
insufficient lead time for electrical equipment delivery will not be considered a valid
reason for substitution.

PART 3 - EXECUTION

3.01 INSTALLATION OF ELECTRICAL WORK

A. Unless more stringent requirements are specified in the Contract Documents or manufacturers'
written instructions, comply with NFPA 70 and NECA NEIS 1 for installation of Work specified in
Division 26. Consult Architect for resolution of conflicting requirements.

END OF SECTION
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes:

1. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260523 "Control-Voltage Electrical Power Cables" for control systems
communications cables and Classes 1, 2, and 3 control cables.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.03 INFORMATIONAL SUBMITTALS

PART 2 - PRODUCTS

2.01 COPPER BUILDING WIRE

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

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

1. Service Wire Co.
2. Southwire Company, LLC.
3. WESCO.

C. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."
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D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for
stranded conductors.

E. Conductor Insulation:

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

2.02 METAL-CLAD CABLE, TYPE MC

A. Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

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

1. Southwire Company, LLC.
2. WESCO.

C. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.
2. Comply with UL 1569.
3 Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."
D. Circuits:

1. Single circuit and multicircuit with color-coded conductors.
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424.

E. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for
stranded conductors .

F. Ground Conductor: Bare .
G. Conductor Insulation:

1. Type TFN/THHN/THWN-2: Comply with UL 83.
H. Armor: Steel , interlocked.

l. Jacket: PVC applied over armor.
PART 3 - EXECUTION

3.01 CONDUCTOR MATERIAL APPLICATIONS
A. Feeders:

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
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2. Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4 AWG
and larger. Conductors must be solid for No. 10 AWG and smaller; stranded for No. 8
AWG and larger.
B. Branch Circuits:

1. Copper, Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
2. Copper, Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger.

C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.
3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A. Service Entrance: Type THHN/THWN-2, single conductors in raceway .
B. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in
raceway Metal-clad cable, Type MC .
3.03 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 260533.13 "Conduits 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 Section 260529 "Hangers and Supports for Electrical Systems."

3.04 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inch of slack.
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D. Comply with requirements in for connecting, terminating, and identifying wires and cables.

3.05 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.
3.06 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 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."
3.07 FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping."

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes:

Grounding and bonding conductors.
Grounding and bonding clamps.
Grounding and bonding bushings.
Grounding and bonding hubs.
Grounding (earthing) electrodes.

arON =

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load, wind-
load, acoustical, and other field conditions applicable to Work specified in this Section.

1.02 ACTION SUBMITTALS
A. Product Data:

1. For each type of product indicated.

1.03 CLOSEOUT SUBMITTALS

PART 2 - PRODUCTS

2.01 GROUNDING AND BONDING CONDUCTORS
A. Equipment Grounding Conductor:

1. General Characteristics: 600V, THHN/THWN-2 |, wire or cable, green color, in
accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

B. Isolated Equipment Grounding Conductor:
1. General Characteristics: 600V, , wire or cable, green color with one or more yellow
stripes, in accordance with Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

C. ASTM - Bare Copper Grounding and Bonding Conductor:
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1. Manufacturers: Subject to compliance with requirements, undefined:

a. <Insert manufacturer's name; insert product designation>.
2. Referenced Standards: Complying with one or more of the following:

a. Soft or Annealed Copper Wire: ASTM B3

b. Concentric-Lay Stranded Copper Conductor: ASTM B8.

C. Tin-Coated Soft or Annealed Copper Wire: ASTM B33.

d. 19-Wire Combination Unilay-Stranded Copper Conductor: ASTM B787/B787M.

2.02 GROUNDING AND BONDING CLAMPS
A. Description: Clamps suitable for attachment of grounding and bonding conductors to grounding
electrodes, pipes, tubing, and rebar. Grounding and bonding clamps specified in this article are
also suitable for use with communications applications; see Section 270526 "Grounding and
Bonding for Communications Systems," for selection and installation guidelines.
B. Performance Criteria:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. Listing Criteria:

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

b. Grounding and Bonding Equipment for Communications: UL CCN KDSH; including
UL 467.

3. Sustainability Characteristics:
a. <Click to insert sustainable design text for lead content>
C. UL KDER and KDSH - Hex-Fitting-Type Pipe and Rod Grounding and Bonding Clamp :
1. Manufacturers: Subject to compliance with requirements, provide products by the
following :
a. <Insert manufacturer's name>.
2. General Characteristics:

a. Two pieces with zinc-plated bolts.

b. Clamp Material: Silicon bronze .

C. Listed for outdoor use.

D. UL KDER and KDSH - U-Bolt-Type Pipe and Rod Grounding and Bonding Clamp :
1. Manufacturers: Subject to compliance with requirements, undefined:
a. <Insert manufacturer's name; insert product designation>.
2. General Characteristics:
a. Clamp Material: Aluminum .
b. Listed for outdoor use.
2.03 GROUNDING AND BONDING BUSHINGS
A. Description: Bonding bushings connect conduit fittings, tubing fittings, threaded metal conduit,
and unthreaded metal conduit to metal boxes and equipment enclosures, and have one or more
bonding screws intended to provide electrical continuity between bushing and enclosure.
Grounding bushings have provision for connection of bonding or grounding conductor and may
or may not also have bonding screws.
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B. Performance Criteria:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. Listing Criteria:
a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.
C. UL KDER - Bonding Bushing :
1. Manufacturers: Subject to compliance with requirements, undefined:
a. <Insert manufacturer's name; insert product designation>.
2. General Characteristics: Threaded bushing with insulated throat.
D. UL KDER - Grounding Bushing :
1. Manufacturers: Subject to compliance with requirements, undefined:
a. <Insert manufacturer's name; insert product designation>.
2. General Characteristics: Threaded bushing with insulated throat and mechanical-type
wire terminal.
2.04 GROUNDING AND BONDING HUBS
A. Description: Hubs with certified grounding or bonding locknut.
B. Performance Criteria:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. Listing Criteria:
a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.
C. UL KDER - Grounding and Bonding Hub :
1. Manufacturers: Subject to compliance with requirements, undefined:
a. <Insert manufacturer's name; insert product designation>.
2. General Characteristics: Insulated, gasketed, watertight hub with mechanical-type wire
terminal.
2.05 GROUNDING (EARTHING) ELECTRODES
A. Description: Grounding electrodes include rod electrodes, ring electrodes, metal underground
water pipes, metal building frames, concrete-encased electrodes, and pipe and plate
electrodes.
B. Performance Criteria:
1. Regulatory Requirements:
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a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. Listing Criteria:
a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.
C. UL KDER - Rod Electrode :
1. Manufacturers: Subject to compliance with requirements, undefined:

a. <Insert manufacturer's name; insert product designation>.
2. General Characteristics: Copper-clad ; 3/4 inch by 10 ft .

PART 3 - EXECUTION

3.01 EXAMINATION
A. Examine facility's grounding electrode system and equipment grounding for compliance with
requirements for maximum ground-resistance level and other conditions affecting performance
of grounding and bonding of electrical system.

B. Inspect test results of grounding system measured at point of electrical service equipment
connection.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the
Work.

D. Proceed with connection of electrical service equipment only after unsatisfactory conditions
have been corrected.
3.02 SELECTION OF GROUNDING AND BONDING CONDUCTORS

A. Conductors: Install solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG
and larger unless otherwise indicated.

B. Custom-Length Insulated Equipment Bonding Jumpers: 6 AWG, 19-strand, Type THHN.
C. Bonding Cable: 28 kcmil, 14 strands of 17 AWG conductor, 1/4 inch in diameter.
D Bonding Conductor: 4 AWG or 6 AWG, stranded conductor.

E. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inch
wide and 1/16 inch thick.

F. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inch wide and 1/16 inch thick.

G. Underground Grounding Conductors: Install bare tinned-copper conductor, 2/0 AWG minimum.

1. Bury at least 30 inch below grade.
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3.03

INSTALLATION

A. Comply with manufacturer's published instructions.
B. Reference Standards:

1. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and
UL 96 when interconnecting with lightning protection system. Bond electrical power
system ground directly to lightning protection system grounding conductor at closest point
to electrical service grounding electrode. Use bonding conductor sized same as system
grounding electrode conductor, and install in conduit.

2. Consult Architect for resolution of conflicting requirements.

C. Special Techniques:

1. Conductors:

a. Route along shortest and straightest paths possible unless otherwise indicated or
required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

2. Connections: Make connections so possibility of galvanic action or electrolysis is
minimized. Select connectors, connection hardware, conductors, and connection
methods so metals in direct contact are galvanically compatible.

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

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

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

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

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

f. Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance except where routed through short lengths of conduit.

1) Bonding to Structure: Bond straps directly to basic structure, taking care not
to penetrate adjacent parts.

2) Use exothermic-welded connectors for outdoor locations; if disconnect-type
connection is required, use bolted clamp.

g. Grounding and Bonding for Piping:

1) Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main
metal water service entrances to building. Connect grounding conductors to
main metal water service pipes; use bolted clamp connector or bolt lug-type
connector to pipe flange by using one of lug bolts of flange. Where dielectric
main water fitting is installed, connect grounding conductor on street side of
fitting. Bond metal grounding conductor conduit or sleeve to conductor at
each end.

3. Electrodes:

a. Ground Rods: Drive rods until tops are 2 inch below finished floor or final grade
unless otherwise indicated.

1) Interconnect ground rods with grounding electrode conductor below grade
and as otherwise indicated. Make connections without exposing steel or
damaging coating if any.

2) Use exothermic welds for below-grade connections.

b. For grounding electrode system, install at least three rods spaced at least one-rod
length from each other and located at least same distance from other grounding
electrodes, and connect to service grounding electrode conductor.
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o} Test Wells: Ground rod driven through drilled hole in bottom of handhole.
Handholes are specified in Section 260543 "Underground Ducts and Raceways for
Electrical Systems," and must be at least 12 inch deep, with cover.

1) Install at least one test well for each service unless otherwise indicated.
Install at ground rod electrically closest to service entrance. Set top of test
well flush with finished grade or floor.

d. Ring Electrode: Install grounding conductor, electrically connected to each building
structure ground rod and to each , extending around perimeter of building .

1) Install tinned-copper conductor not less than 2/0 AWG for ring electrode and
for taps to building steel.

2) Bury ring electrode not less than 24 inch from building's foundation.

e. Concrete-Encased Electrode (Ufer Ground):

1) Fabricate in accordance with NFPA 70; use minimum of 20 ft of bare copper
conductor not smaller than 4 AWG .

a) If concrete foundation is less than long, coil excess conductor within
base of foundation.

b) Bond grounding conductor to reinforcing steel in at least four
locations and to anchor bolts. Extend grounding conductor below
grade and connect to building's grounding grid or to grounding
electrode external to concrete.

2) Fabricate in accordance with NFPA 70; using electrically conductive coated
steel reinforcing bars or rods, at least 20 ft long. If reinforcing is in multiple
pieces, connect together by usual steel tie wires or exothermic welding to
create required length.

4. Grounding at Service:

a. Equipment grounding conductors and grounding electrode conductors must be
connected to ground bus. Install main bonding jumper between neutral and ground
buses.

5. Grounding Separately Derived Systems:

a. Generator: Install grounding electrode(s) at generator location. Electrode must be

connected to equipment grounding conductor and to frame of generator.
6. Grounding Underground Distribution System Components:
a. Duct-Bank Grounding Conductor: Bury 12 inch above duct bank when indicated as

part of duct-bank installation.
b. Comply with IEEE C2 grounding requirements.
7. Equipment Grounding:
a. Install insulated equipment grounding conductors with feeders and branch circuits.
b. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install separate
insulated equipment grounding conductor to each electric water heater and heat-
tracing cable. Bond conductor to heater units, piping, connected equipment, and

components.
8. Fence Grounding: Install at maximum intervals of except as follows:
a. Fences within 100 ft of Buildings, Structures, Walkways, and Roadways: Ground at

maximum intervals of .
1) Gates and Other Fence Openings: Ground fence on each side of opening.
a) Bond metal gates to gate posts.
b) Bond across openings, with and without gates, except at openings
indicated as intentional fence discontinuities. Use 2 AWG wire and
bury it at least 18 inch below finished grade.

b. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at
location of crossing and at maximum distance of 150 ft on each side of crossing.
C. Grounding Method: At each grounding location, drive grounding rod vertically until

top is 6 inch below finished grade. Connect rod to fence with 6 AWG conductor.
Connect conductor to each fence component at grounding location.

d. Bonding Method for Gates: Connect bonding jumper between gate post and gate
frame.
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e. Bonding to Lightning-Protection System: If fence terminates at lightning-protected
building or structure, ground fence and bond fence grounding conductor to
lightning-protection down conductor or lightning-protection grounding conductor,
complying with NFPA 780.

3.04 FIELD QUALITY CONTROL

A. Acceptance Testing Preparation:
1. <Insert requirements>.
B. Field tests and inspections must be witnessed by authorities having jurisdiction .

C. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,

electrical connections with calibrated torque wrench in accordance with manufacturer's

published instructions.

3. Test completed grounding system at each location where maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal , at ground test
wells . Make tests at ground rods before conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method in accordance with IEEE Std 81.

C. Excessive Ground Resistance: If resistance to ground exceeds specified values,
notify Architect promptly and include recommendations to reduce ground
resistance.

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod

assembly, and other grounding electrodes. Identify each by letter in alphabetical order,
and key to record of tests and observations. Include number of rods driven and their
depth at each location, and include observations of weather and other phenomena that
may affect test results. Describe measures taken to improve test results.

D. Nonconforming Work:

1. Grounding system will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective components and retest.
E. Collect, assemble, and submit test and inspection reports.
1. Report measured ground resistances that exceed the following values:
a. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:
10Q.
b. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: .
C. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: .
d. Power Distribution Units or Panelboards Serving Electronic Equipment: 1 Q
<Insert ohms>.
e. Substations and Pad-Mounted Equipment: .
f. Manhole Grounds: .
g.
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3.05 PROTECTION

A. After installation, protect grounding and bonding cables and equipment 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.

END OF SECTION
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SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Steel slotted support systems.
2. Conduit and cable support devices.
3. Support for conductors in vertical conduit.
B. Related Requirements:
1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,

definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load, wind-
load, acoustical, and other field conditions applicable to Work specified in this Section.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.03 INFORMATIONAL SUBMITTALS

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

2.02 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch
diameter holes at a maximum of 8 inch on center in at least one surface.

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

a. ABB, Electrification Business.

b. Unistrut; Atkore International.

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
Material for Channel, Fittings, and Accessories: Galvanized steel .

Channel Width: Selected for applicable load criteria 1-5/8 inch .

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

oakwn
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7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

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

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

PART 3 - EXECUTION

3.01 SELECTION

A. Comply with the following standards for selection and installation of hangers and supports,
except where requirements on Drawings or in this Section are stricter:

NECA NEIS 101
NECA NEIS 102.
NECA NEIS 105.
NECA NEIS 111.

pPLONM~

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

C. Comply with requirements for raceways specified in Section 260533.13 "Conduits for Electrical
Systems."

D. Comply with requirements for boxes specified in Section 260533.16 "Boxes and Covers for
Electrical Systems."

E. Provide controls with hangers and supports in accordance with requirements specified in

F. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT, IMC, and ERMC as required by NFPA 70. Minimum rod size must be 1/4 inch in diameter.

G. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or
other 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 two-bolt conduit clamps .

3.02 INSTALLATION OF SUPPORTS
A. Comply with NECA NEIS 101 for installation requirements except as specified in this article.

B. Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT IMC may
be supported by openings through structure members, in accordance with NFPA 70.
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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 must be weight of supported components
plus 200 Ib.

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. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inch thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than
4 inch thick.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for
reinforcing bars.

3.03 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Section 055000 "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. Submit welding certificates.

END OF SECTION
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.5

A.

B.

C.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Metal conduits, tubing, and fittings.

2. Boxes, enclosures, and cabinets.

DEFINITIONS

GRC: Galvanized rigid steel conduit.

IMC: Intermediate metal conduit.

ACTION SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections,

and attachment details.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following

items are shown and coordinated with each other, using input from installers of items

involved:

1. Structural members in paths of conduit groups with common supports.

2. HVAC and plumbing items and architectural features in paths of conduit groups with
common supports.

Qualification Data: For professional engineer.

Source quality-control reports.
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PART 2 - PRODUCTS

2.1

A.

METAL CONDUITS, TUBING, AND FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

AFC Cable Systems, Inc.

Allied Tube & Conduit; a Tyco International Ltd. Co.

Anamet Electrical, Inc.

Electri-Flex Company.

0O-Z/Gedney; a brand of EGS Electrical Group.

Picoma Industries, a subsidiary of Mueller Water Products, Inc.
Republic Conduit.

Robroy Industries.

. Southwire Company.

10. Thomas & Betts Corporation.

11. Western Tube and Conduit Corporation.

12.  Wheatland Tube Company; a division of John Maneely Company.

000N L R W

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

IMC: Comply with ANSI C80.6 and UL 1242.

PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch (1 mm), minimum.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and
NFPA 70.

2. Fittings for EMT:

a. Material: Steel or die cast.
b. Type: Compression.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651,
rated for environmental conditions where installed, and including flexible external
bonding jumper.
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2.2

H.

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1
mm), with overlapping sleeves protecting threaded joints.

Joint Compound for IMC: Approved, as defined in NFPA 70, by authorities having
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect
threaded conduit joints from corrosion and to enhance their conductivity.

BOXES, ENCLOSURES, AND CABINETS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

FSR Inc.

Hoffman; a Pentair company.

Hubbell Incorporated; Killark Division.

Kraloy.

. Milbank Manufacturing Co.

10.  Mono-Systems, Inc.

11. 0O-Z/Gedney; a brand of EGS Electrical Group.

12.  RACO; a Hubbell Company.

13. Robroy Industries.

14.  Spring City Electrical Manufacturing Company.

15.  Stahlin Non-Metallic Enclosures; a division of Robroy Industries.
16. Thomas & Betts Corporation.

17. Wiremold / Legrand.

000N L R W

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy or
aluminum, Type FD, with gasketed cover.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50
Ib (23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 1b (23
kg) shall be listed and marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum or galvanized, cast iron with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

21059.23/Camp Junior on Lake 26 0533-3 RACEWAYS AND BOXES FOR
Tiorati- Phase 3 ELECTRICAL SYSTEMS

507



I. Cabinets:

L.

SAINANE ol iR N

NEMA 250, Type 12 galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards where indicated.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:

L. Exposed Conduit: GRC.

2. Concealed Conduit, Aboveground: GRC or IMC.

3. Underground Conduit: Type EPC-80-PVC direct buried unless otherwise indicated.

4. Conduit Sweeps & Pole Bases: GRC

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

6. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B.  Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include
the following:

a. Garage Bays up to 8°0” above finished floor.

3. Concealed in Ceilings and Interior Walls and Partitions: EMT.

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC
in damp or wet locations.

5. Damp or Wet Locations: GRC.

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless

steel in damp or wet locations.

C.  Minimum Raceway Size: 3/4-inch (21-mm) trade size.

D.  Raceway Fittings: Compatible with raceways and suitable for use and location.

1.

2.

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after
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3.2

installing conduits and fittings. Use sealant recommended by fitting manufacturer and

apply in thickness and number of coats recommended by manufacturer.

EMT: Use compression, steel or cast-metal 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.

W

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

Install surface raceways only where indicated on Drawings.

INSTALLATION

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.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

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.

Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise
indicated. Install conduits parallel or perpendicular to building lines.

Support conduit within 12 inches (300 mm) of enclosures to which attached.
Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs
or in an enclosure.

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.

Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.
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L. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors including conductors smaller than No. 4 AWG.

M. 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 (35mm) 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.

N. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

O. 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.

P. 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.

Q.  Install pull lines in empty raceways. Use polypropylene or monofilament plastic line with
not less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at
each end of pull wire. Cap underground raceways designated as spare above grade alongside
raceways in use.

R.  Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them
with 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 according to NFPA 70.

S. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of
all raceways at the following points:

L. Where required by NFPA 70.

T. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

U.  Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches
(1830 mm) of flexible conduit for recessed and semirecessed luminaires, equipment subject
to vibration, noise transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations.

V. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements.

W. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry
block and install box flush with surface of wall. Prepare block surfaces to provide a flat
surface for a raintight connection between box and cover plate or supported equipment and
box.
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X.  Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

Y. Locate boxes so that cover or plate will not span different building finishes.

Z. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

AA. Fasten junction and pull boxes to or support from building structure. Do not support boxes
by conduits.

33 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating

recommended by manufacturer.

END OF SECTION 260533
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND

CABLING

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

SUMMARY

Section Includes:

L.
2.
3.

Round sleeves.
Grout.
Foam sealants.

Related Requirements:

I. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load,
wind-load, acoustical, and other field conditions applicable to Work specified in this
Section.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 ROUND SLEEVES
A.  Steel Wall Sleeves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Products & Systems, LLC.
b. CCI Piping Systems.
c. Flexicraft Industries.
2. General Characteristics: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends and integral waterstop.
2.2 GROUT
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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B.

23

A.

B.

1. Specified Technologies, Inc.
2. W. R. Meadows, Inc.

General Characteristics: Nonshrink; recommended for interior and exterior sealing openings in
non-fire-rated walls or floors.

1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

2. Design Mix: 5000 psi, 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

FOAM SEALANTS

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

1. Innovative Chemical Products (Building Solutions Group).
2. The Dow Chemical Company.

Performance Criteria:

1. General Characteristics: Multicomponent, liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam. Foam expansion must not
damage cables or crack penetrated structure.

2. Sustainability Characteristics:

a. Sealant must have a VOC content of g/L or less.

PART 3 - EXECUTION

3.1 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
A.  Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit

Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall or floor so no voids remain. Tool exposed surfaces
smooth; protect material while curing.

b. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements in
Section 079200 "Joint Sealants."

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

3. Size pipe sleeves to provide annular clear space between sleeve and raceway or cable,
unless sleeve-seal system is to be installed.

4, Install sleeves for wall penetrations unless core-drilled holes or formed openings are
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting.
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3.2

5. Install sleeves for floor penetrations. Extend sleeves installed in floors above finished
floor level. Install sleeves during erection of floors.

Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.
2. Seal space outside of sleeves with approved joint compound for wall assemblies.

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

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve-seal systems. Size sleeves to allow for 1 inch annular clear space between
pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall and Floor Penetrations:

I. Install steel pipe sleeves with integral waterstops. Size sleeves to allow for 1 inch annular
clear space between raceway or cable and sleeve for installing sleeve-seal system. Install
sleeve during construction of floor or wall.

2. Install steel pipe sleeves. Size sleeves to allow for 1| inch annular clear space between
raceway or cable and sleeve for installing sleeve-seal system. Grout sleeve into wall or
floor opening.

INSTALLATION OF SLEEVE-SEAL SYSTEMS

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway
entries into building.

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

END OF SECTION 260544
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SECTION 26 09 23

LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Indoor occupancy and vacancy sensors.
2. Switchbox-mounted occupancy sensors.
B. Related Requirements:
1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,

definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.
2. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch
occupancy sensors, and manual light switches.
1.02 ACTION SUBMITTALS
A. Product Data:

1. For each type of product.

1.03 INFORMATIONAL SUBMITTALS

1.04 WARRANTY

A. Special Extended Warranty: Manufacturer and Installer warrant that installed lighting control
devices perform in accordance with specified requirements and agree to repair or replace,
including labor, materials, and equipment, devices that fail to perform as specified within
extended warranty period.

1. Failures include, but are not limited to, the following:
a. Faulty operation of lighting control software.
b. Faulty operation of lighting control devices.
2. Extended Warranty Period: Two year(s) from date of Substantial Completion.
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PART 2 - PRODUCTS

2.01 INDOOR OCCUPANCY AND VACANCY SENSORS
A. Manufacturers: Subject to compliance with requirements, undefined:

1. Eaton.

2. Lithonia Lighting; Acuity Brands Lighting, Inc.
3. nLight; Acuity Brands Lighting, Inc.

4, WattStopper; Legrand North America, LLC.

B. General Requirements for Sensors:

Ceiling-mounted, solid-state indoor occupancy and vacancy sensors.

Dual technology.

Integrated power pack.

Hardwired connection to switch .

Listed and labeled in accordance with NFPA 70, by a qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended location
and application.

6. Operation:

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area
is occupied, and turn them off when unoccupied; with a time delay for turning lights
off, adjustable over a minimum range of 1 to 15 minutes.

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and
sensor turns lights off when the room is unoccupied; with a time delay for turning
lights off, adjustable over a minimum range of 1 to 15 minutes.

C. Combination Sensor: Unless otherwise indicated, sensor must be programmed to
turn lights on when coverage area is occupied and turn them off when unoccupied,
or to turn off lights that have been manually turned on; with a time delay for turning
lights off, adjustable over a minimum range of 1 to 15 minutes.

7. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A .
8. Power: Line voltage .

9. Power Pack: Dry contacts rated for 20 A LED load at 120 and 277 V(ac), for 13 A
tungsten at 120 V(ac), and for 1 hp at 120 V(ac). Sensor has 24 V(dc), 150 mA, Class 2
power source.

arON =

10.  Mounting:
a. Sensor: Suitable for mounting in any position in a standard device box or outlet
box.
b. Relay: Externally mounted through a 1/2 inch knockout in a standard electrical
enclosure.
C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.

11. Indicator: Digital display, to show when motion is detected during testing and normal
operation of sensor.

12.  Bypass Switch: Override the "on" function in case of sensor failure.

13.  Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected
lighting level is present.

C. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and
ultrasonic detection methods. The particular technology or combination of technologies that
control on-off functions is selectable in the field by operating controls on unit.

1. Sensitivity Adjustment: Separate for each sensing technology.
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2. Detector Sensitivity: Detect occurrences of 6 inch minimum movement of any portion of a
human body that presents a target of not less than 36 sq. inch, and detect a person of
average size and weight moving not less than 12 inch in either a horizontal or a vertical
manner at an approximate speed of 12 inch/s.

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area
of 1000 sq. ft. when mounted on a 96 inch high ceiling.
4, Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-

degree pattern centered on the sensor over an area of when mounted 48 inch above
finished floor.

PART 3 - EXECUTION

3.01 INSTALLATION OF SENSORS
A. Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke
detectors, fire-suppression systems, and partition assemblies.
B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's instructions.
3.02 INSTALLATION OF CONTACTORS
A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration unless contactors are installed in an enclosure with factory-installed vibration
isolators.

3.03 INSTALLATION OF WIRING

A. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch.

B. Wiring within Enclosures: Separate power-limited and nonpower-limited conductors in
accordance with conductor manufacturer's instructions.

C. Size conductors in accordance with lighting control device manufacturer's instructions unless
otherwise indicated.

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, device, and outlet boxes; terminal cabinets; and equipment enclosures.
3.04 IDENTIFICATION

A. Identify components and power and control wiring in accordance with Section 260553
"Identification for Electrical Systems.

B. Label time switches and contactors with a unique designation.
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3.05

FIELD QUALITY CONTROL

A. Field tests must be witnessed by Tenant .
B. Tests and Inspections:

1. Operational Test: After installing time switches and sensors, and after electrical circuitry
has been energized, start units to confirm proper unit operation.

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

C. Nonconforming Work:

1. Lighting control devices will be considered defective if they do not pass tests and
inspections.

2. Remove and replace defective units and retest.

D. Prepare test and inspection reports.
E. Manufacturer Services:
1. Engage factory-authorized service representative to support field tests and inspections.
3.06 ADJUSTING
A. Occupancy Adjustments: When requested within 12 months from date of Substantial

Completion, provide on-site assistance in adjusting lighting control devices to suit actual

occupied conditions. Provide up to two visits to Project during other-than-normal occupancy

hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set
time delay to suit Owner's operations.

2. For daylighting controls, adjust set points and deadband controls to suit Owner's
operations.

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.

3.07 MAINTENANCE
A. Software and Firmware Service Agreement:

1. Technical Support: Beginning at Substantial Completion, verify that software and
firmware service agreement includes software support for two years.

2. Upgrade Service: At Substantial Completion, update software and firmware to latest
version. Install and program software upgrades that become available within two years
from date of Substantial Completion. Verify upgrading software includes operating
system and new or revised licenses for using software.

a. Upgrade Notice: No fewer than 30 days to allow Owner to schedule and access
the system and to upgrade computer equipment if necessary.

3. Upgrade Reports: Prepare written report after each update, documenting upgrades
installed.

END OF SECTION
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SECTION 26 24 16

PANELBOARDS
PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes:
1. Lighting and appliance branch-circuit panelboards.
B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load, wind-
load, acoustical, and other field conditions applicable to Work specified in this Section.

1.02 DEFINITIONS
A. GFEP: Ground-fault equipment protection.
B. VPR: Voltage protection rating.

1.03 ACTION SUBMITTALS
A. Product Data:

1. Power panelboards.

2. Lighting and appliance branch-circuit panelboards.

3. Load centers.

4. Electronic-grade panelboards.

5. Disconnecting and overcurrent protective devices.

6. Include materials, switching and overcurrent protective devices, SPDs, accessories, and
components indicated.

7. Include dimensions and manufacturers' technical data on features, performance,
electrical characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

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

2. Show tabulations of installed devices with nameplates, conductor termination sizes,
equipment features, and ratings.

3. Detail enclosure types including mounting and anchorage, environmental protection,
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

4. Detail bus configuration, current, and voltage ratings.

5. Short-circuit current rating of panelboards and overcurrent protective devices.
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6. Include evidence of listing, by qualified electrical testing laboratory recognized by
authorities having jurisdiction, for series rating of installed devices.

7. Include evidence of listing, by qualified electrical testing laboratory recognized by
authorities having jurisdiction, for SPD as installed in panelboard.

8. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

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

10. Key interlock scheme drawing and sequence of operations.

11.  Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device. Include Internet
link for electronic access to downloadable PDF of coordination curves.

C. Field Quality-Control Submittals:

1. Field quality-control reports.

1.04 INFORMATIONAL SUBMITTALS
A. Panelboard Schedules: For installation in panelboards.

B. Manufacturers' Published Instructions: Record copy of official installation and testing
instructions issued to Installer by manufacturer for the following:

1. Recommended procedures for installing panelboards.
2. Recommended torque settings for bolted connections on panelboards.
3. Recommended temperature range for energizing panelboards.

C. Sample warranties.

1.05 CLOSEOUT SUBMITTALS

1.06 MAINTENANCE MATERIAL SUBMITTALS

A. Special Tools: Furnish to Owner proprietary equipment, keys, and software required to operate,
maintain, repair, adjust, or implement future changes to panelboards, that are packaged with
protective covering for storage on-site and identified with labels describing contents.

1. Portable Test Set: For testing functions of solid-state trip devices without removing from
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

1.07 WARRANTY
A. Special Installer Extended Warranty: Installer warrants that fabricated and installed panelboards
perform in accordance with specified requirements and agrees to repair or replace components

or products that fail to perform as specified within extended-warranty period.

1. Extended-Warranty Period: Two years from date of Substantial Completion; full coverage
for labor, materials, and equipment.
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B.

Special Manufacturer Extended Warranty: Manufacturer warrants that panelboards perform in
accordance with specified requirements and agrees to provide repair or replacement of
components or products that fail to perform as specified within extended-warranty period.

1. Initial Extended-Warranty Period: Four years from date of Substantial Completion; full
coverage for labor, materials, and equipment.
2. Follow-On Extended-Warranty Period: Five years from date of Substantial Completion;

full coverage for materials that failed because of transient voltage surges only, free on
board origin destination, freight prepaid.

PART 2 - PRODUCTS

2.01 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS
A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with
NFPA 70, by qualified electrical testing agency recognized by authorities having jurisdiction, and
marked for intended location and application.
B. Comply with NEMA PB 1.
C. Comply with NFPA 70.
D. Enclosures: Surface-mounted, dead-front cabinets.
1. Rated for environmental conditions at installed location.
a. Outdoor Locations: UL 50E, Type 3R .
b Areas: UL 50E
C. Other Wet or Damp Indoor Locations: UL 50E, Type 4 .
d Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
UL 50E, .

2. Height: 7 ft maximum.

3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box. Trims must cover live parts and
may have no exposed hardware.

E. Incoming Mains:
1. Location: Bottom.
F. Phase, Neutral, and Ground Buses:

1. Material: Tin-plated aluminum.

2.

G. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Tin-plated aluminum .

2. Main and Neutral Lugs: Compression type, with lug on neutral bar for each pole in
panelboard.

3. Ground Lugs and Bus-Configured Terminators: Compression type, with lug on bar for
each pole in panelboard.

4. Feed-Through Lugs: type, suitable for use with conductor material. Locate at opposite
end of bus from incoming lugs or main device.
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5. Subfeed (Double) Lugs: type suitable for use with conductor material. Locate at same
end of bus as incoming lugs or main device.

H. Quality-Control Label: Panelboards or load centers must be labeled, by qualified electrical
testing laboratory recognized by authorities having jurisdiction, for use as service equipment
with one or more main service disconnecting and overcurrent protective devices. Panelboards
or load centers must have meter enclosures, wiring, connections, and other provisions for utility
metering. Coordinate with utility company for exact requirements.

l. Future Devices: Panelboards or load centers must have mounting brackets, bus connections,
filler plates, and necessary appurtenances required for future installation of devices.

J. Panelboard Short-Circuit Current Rating:

1. Rated for series-connected system with integral or remote upstream overcurrent
protective devices and labeled by qualified electrical testing laboratory recognized by
authorities having jurisdiction. Include label or manual with size and type of allowable
upstream and branch devices listed and labeled, by qualified electrical testing laboratory
recognized by authorities having jurisdiction, for series-connected short-circuit rating.

2.02 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Eaton.
2. Siemens Industry, Inc., Energy Management Division.

3. Square D; Schneider Electric USA.
B. Listing Criteria: NEMA PB 1, lighting and appliance branch-circuit type.
C. Mains: Circuit breaker or lugs only.

D. Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing
adjacent units.

E. Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose controller,
with same short-circuit interrupting rating as panelboard.

1. External Control-Power Source: 120 V branch circuit .

F. Doors: Door-in-door construction with concealed hinges; secured with flush latch with tumbler
lock; keyed alike.

G. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and
overhead junction box equipped with ground and neutral terminal buses.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Comply with manufacturer's published instructions.
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B. Reference Standards:

1. Panelboards: Unless more stringent requirements are specified in Contract Documents or
manufacturers' published instructions, comply with NECA 407 .
2. Consult Architect for resolution of conflicting requirements.

C. Special Techniques:

1. Mount top of trim 7.5 ft above finished floor unless otherwise indicated.
2. Mount panelboard cabinet plumb and rigid without distortion of box.
3 Mount recessed panelboards with fronts uniformly flush with wall finish and mating with
back box.
4. Install overcurrent protective devices and controllers not already factory installed.
a. Set field-adjustable, circuit-breaker trip ranges.
5. Make grounding connections and bond neutral for services and separately derived
systems to ground. Make connections to grounding electrodes, separate grounds for
isolated ground bars, and connections to separate ground bars.
Install filler plates in unused spaces.
Stub four 1 inch empty conduits from panelboard into accessible ceiling space or space
designated to be ceiling space in future. Stub four 1 inch empty conduits into raised floor
space or below slab not on grade.

No

3.02 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs
complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Panelboard Nameplates: Label each panelboard with nameplate complying with requirements
for identification specified in Section 260553 "ldentification for Electrical Systems."

C. Device Nameplates: Label each branch circuit device in power panelboards with nameplate
complying with requirements for identification specified in Section 260553 "Identification for
Electrical Systems."

D. Install warning signs complying with requirements in Section 260553 "ldentification for Electrical
Systems" identifying source of remote circuit.

E. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,
and number of poles must be located on interior of panelboard door.

F. Breaker Labels: Faceplate must list current rating, UL and IEC certification standards, and AIC
rating.

G. Circuit Directory:

1. Provide directory card inside panelboard door, mounted in transparent card holder .
a. Circuit directory must identify specific purpose with detail sufficient to distinguish it
from other circuits.
2. Provide computer-generated circuit directory mounted inside panelboard door with
transparent plastic protective cover.
a. Circuit directory must identify specific purpose with detail sufficient to distinguish it
from other circuits.
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3. Create directory to indicate installed circuit loads; incorporate Owner's final room
designations. Obtain approval before installing. Handwritten directories are not
acceptable. Install directory inside panelboard door.

END OF SECTION
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SECTION 26 27 26

WIRING DEVICES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. General-use switches, dimmer switches, and fan-speed controller switches.
2. General-grade duplex straight-blade receptacles.
3. Receptacles with arc-fault and ground-fault protective devices.
B. Related Requirements:
1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,

definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load, wind-
load, acoustical, and other field conditions applicable to Work specified in this Section.

3. Section 013100 "Project Management and Coordination" for preinstallation conference
procedures.

4. Section 260923 "Lighting Control Devices" for occupancy sensors, timers, control-voltage
switches, and control-voltage dimmers.

5. Section 262726.11 "General-Use Switches, Dimmer Switches, and Fan-Speed Controller

Switches" for additional wiring device products.

6. Section 262726.33 "General-Grade Duplex Straight-Blade Receptacles" for additional
wiring device products.

7. Section 262726.35 "Hospital-Grade Straight-Blade Receptacles" for additional wiring
device products.

8. Section 262726.37 "Receptacles with Arc-Fault and Ground-Fault Protective Devices" for
additional wiring device products.

9. Section 262726.51 "Connectors, Cords, and Plugs" for additional wiring device products.

1.02 ACTION SUBMITTALS

A. Product Data:

1. General-use switches, and dimmer switches.

2. General-grade duplex straight-blade receptacles.

3. Receptacles with arc-fault and ground-fault protective devices.

4. Connectors, cords, and plugs.
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1.03 INFORMATIONAL SUBMITTALS

1.04 CLOSEOUT SUBMITTALS

1.05 MAINTENANCE MATERIAL SUBMITTALS

A. Special Tools:

1.

2.

Proprietary equipment and software required to maintain, repair, adjust, or implement
future changes to controlled receptacles.

Proprietary equipment required to maintain, repair, adjust, or implement future changes
to cord connectors.

PART 2 - PRODUCTS

2.01 GENERAL-USE SWITCHES, DIMMER SWITCHES, AND FAN-SPEED CONTROLLER
SWITCHES

A. Toggle Switch :

1.

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

following:

a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector.

Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

General Characteristics:

a. Reference Standards: UL CCN WMUZ and UL 20.

Options:

a. Device Color: White .

b. Configuration:

1) General-duty, 120-277 V, 15 A, single pole .

Accessories:

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish
and color matching wiring device; from same manufacturer as wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

2.02 GENERAL-GRADE DUPLEX STRAIGHT-BLADE RECEPTACLES

A. Duplex Straight-Blade Receptacle :

1.

2.
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a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

3. General Characteristics:
a. Reference Standards: UL CCN RTRT and UL 498.
4, Options:
a. Device Color: White .
b. Configuration:
1) General-duty, NEMA 5-15R .
5. Accessories:

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish
and color matching wiring device; from same manufacturer as wiring device.
b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

2.03 RECEPTACLES WITH ARC-FAULT AND GROUND-FAULT PROTECTIVE DEVICES

A. General-Grade, Tamper-Resistant Duplex Straight-Blade Receptacle with AFCI and GFCI

Device :
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector.
b. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell
Incorporated.
C. Pass & Seymour; Legrand North America, LLC.
2. Regulatory Requirements:
a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing

laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.
3. General Characteristics:
a. Reference Standards: UL CCN KCXX, UL498, UL943, UL 1699, and
UL Subject 1699A.

4, Options:

a. Device Color: White .

b. Configuration: Heavy-duty, NEMA 5-15R .
5. Accessories:

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish
and color matching wiring device; from same manufacturer as wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.
B. General-Grade, Weather-Resistant, Tamper-Resistant Duplex Straight-Blade Receptacle with
GFCI Device :
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector.
b. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell
Incorporated.
C. Pass & Seymour; Legrand North America, LLC.
2. Regulatory Requirements:
a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing

laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.
3. General Characteristics:
a. Reference Standards: UL CCN KCXS, UL 498, and UL 943.
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4. Options:

a. Device Color: White .
b. Configuration: Heavy-duty, NEMA 5-15R .
5. Accessories:

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish
and color matching wiring device; from same manufacturer as wiring device.
b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

PART 3 - EXECUTION

3.01 EXAMINATION
A. Receptacles:

1. Verify that receptacles to be procured and installed for Owner-furnished equipment are
compatible with mating attachment plugs on equipment.

B. Cord Reels:

1. Examine roughing-in for cord reel mounting and power connections to verify actual
locations of mounts and power connections before cord reel installation.

2. Examine walls, floors, and ceilings for suitable conditions where cord reel will be
installed.

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

3.02 SELECTION OF CONTROLLED AND UNCONTROLLED RECEPTACLES

3.03 SELECTION OF GFCI RECEPTACLES

A. Healthcare Facilities: Unless protection of downstream branch-circuit wiring, cord sets, and
power-supply cords is required by NFPA 70 or NFPA 99, provide non-feed-through GFCI
receptacles.

3.04 INSTALLATION OF SWITCHES

A. Comply with manufacturer's instructions.

B. Reference Standards:
1. Unless more stringent requirements are specified in Contract Documents or
manufacturers' instructions, comply with installation instructions in NECA NEIS 130.
2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with
mounting heights recommended in NECA NEIS 1.
3. Consult Architect for resolution of conflicting requirements.
C. Identification:
1. Identify cover or cover plate for device with panelboard identification and circuit number

in accordance with Section 260553 "Identification for Electrical Systems."
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a. Mark cover or cover plate using hot, stamped, or engraved machine printing with
black -filled lettering, and provide durable wire markers or tags inside device box or
outlet box.

b. Healthcare Facilities: Distinctively identify covers or cover plates of device boxes
and outlet boxes that are supplied from life safety and critical branch power
supplies following facility's standard practice.

3.05 INSTALLATION OF STRAIGHT-BLADE RECEPTACLES

A. Comply with manufacturer's instructions.

B. Reference Standards:
1. Unless more stringent requirements are specified in Contract Documents or

manufacturers' instructions, comply with installation instructions in NECA NEIS 130.

2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with

mounting heights recommended in NECA NEIS 1.

3. Receptacle Orientation: Unless otherwise indicated in Contract Documents, orient

receptacle to match configuration diagram in NEMA WD 6.

a. Hospital-Grade Receptacle Orientation: Orient receptacle with ground pin or
neutral pin at top.

4, Consult Architect for resolution of conflicting requirements.
C. Identification:
1. Identify cover or cover plate for device with panelboard identification and circuit number
in accordance with Section 260553 "Identification for Electrical Systems."

a. Mark cover or cover plate using hot, stamped, or engraved machine printing with
black -filled lettering, and provide durable wire markers or tags inside device box or
outlet box.

b. Healthcare Facilities: Distinctively identify covers or cover plates of device boxes

and outlet boxes that are supplied from life safety and critical branch power
supplies following facility's standard practice.

D. Interfaces with Other Work:

1. Do not install Type 3 SPD, including surge-protected relocatable taps and power strips,
on branch circuit downstream of GFCI device.

2. Coordinate installation of new products for with existing conditions.
a.

3.06 ADJUSTING

A. Occupancy Adjustments for Controlled Receptacles: When requested within 12 months from
date of Substantial Completion, provide on-site assistance in adjusting system to suit actual
occupied conditions. Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.

B. Cord Reels and Fittings: Adjust spring mechanisms and moving parts of cord reels and fittings
to function smoothly, and lubricate as recommended in writing by manufacturer.
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3.07 PROTECTION
A. Devices:

1. Schedule and sequence installation to minimize risk of contamination of wires and
cables, devices, device boxes, outlet boxes, covers, and cover plates by plaster, drywall
joint compound, mortar, cement, concrete, dust, paint, and other materials.

2. After installation, protect wires and cables, devices, device boxes, outlet boxes, covers,
and cover plates 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.

B. Connectors, Cords, and Plugs:

1. After installation, protect connectors, cords, and plugs 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.

END OF SECTION
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SECTION 26 51 19

LED INTERIOR LIGHTING

PART 1 - GENERAL

1.01 SUMMARY
A. Section includes the following types of LED luminaires:

1. Frosted Globe.

1.02 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. 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.
2. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a

qualified independent testing agency. Photometric data for remaining luminaires shall be
certified by manufacturer.

1.03 INFORMATIONAL SUBMITTALS

1.04 CLOSEOUT SUBMITTALS

1.05 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.

PART 2 - PRODUCTS

2.01 LUMINAIRE REQUIREMENTS

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

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. 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:
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a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
C. CCT and CRI.

C. Recessed luminaires shall comply with NEMA LE 4.

D. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated
class and division of hazard by an NRTL.

E. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FM Global.

F. California Title 24 compliant.

2.02 LINEAR INDUSTRIAL

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

1. See Lighting Schedule on Drawings
B. Lamp:

Minimum 4470 Im.

Minimum allowable efficacy of 80 Im/W.

CRI of minimum 80 . CCT of 3000 K .

Rated lamp life of 35,000 hours to L70.

Dimmable from 100 percent to zero percent of maximum light output.
Internal driver.

User-Replaceable Lamps:

a. Bulb shape complying with ANSI C78.79.

b. Lamp base complying with ANSI C81.61 or IEC 60061-1.

Nogokwh =

8. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.
C. Housings:

1. Extruded-aluminum housing and heat sink.

2. powder-coat finish.

D. Housing and Heat Sink Rating:

Class 1, Division 2 Group(s) .
NEMA 250, Type 4X.

IP 54.

IP 66.

Marine and wet locations.
CSA C22.2 No 137.

oM =

E. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Components are
designed to prevent doors, frames, lenses, diffusers, and other components from falling
accidentally during relamping and when secured in operating position.

F. Diffusers and Globes:
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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 minimum unless otherwise indicated.

G. With integral mounting provisions.

H. Standards:
1. ENERGY STAR certified.
2. RoHS compliant.

2.03 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.

B. Steel:

1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for sheet steel.

C. Stainless Steel:

1. 1. Manufacturer's standard grade.
2. 2. Manufacturer's standard type, ASTM A240/240M.

D. Galvanized Steel: ASTM A653/A653M.

E. Aluminum: ASTM B209.

2.04 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.

2.05 LUMINAIRE SUPPORT

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
channel and angle iron supports and nonmetallic channel and angle supports.

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish
same as luminaire.

C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage .

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
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E.

Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.01 INSTALLATION
A. Comply with NECA 1.
B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
C. Install lamps in each luminaire.
D. 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 a vertical force of 400 percent of luminaire weight.
E. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" for wiring connections.
3.02 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."
3.03 FIELD QUALITY CONTROL
A. 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.
B. Luminaire will be considered defective if it does not pass operation tests and inspections.
C. Prepare test and inspection reports.
END OF SECTION
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SECTION 26 56 19

LED EXTERIOR LIGHTING

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes:

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp
technology.

2. Luminaire supports.

3. Luminaire-mounted photoelectric relays.

B. Related Requirements:

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including time
switches, photoelectric relays, occupancy sensors, and multipole lighting relays and
contactors.

1.02 DEFINITIONS
A. CCT: Correlated color temperature.
B. CRI: Color rendering index.
C. Fixture: See "Luminaire Schedule."
D. IP: International Protection or Ingress Protection Rating.
E. Lumen: Measured output of lamp and luminaire, or both.
F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.
1.03 ACTION SUBMITTALS
A. Product Data: For each type of luminaire.
1.04 INFORMATIONAL SUBMITTALS
1.05 CLOSEOUT SUBMITTALS
1.06 FIELD CONDITIONS
A. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire
installation.
E)LOSQ.:Z;B/Camp Junior on Lake Tiorati- 26 56 19-1 LED EXTERIOR LIGHTING
ase

535



1.07

A

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.

1. Warranty Period: 2 year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS
2.02 LUMINAIRE REQUIREMENTS
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of
hazard by an NRTL.
C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FM Global.
D. UL Compliance: Comply with UL 1598 and listed for wet location.
E. Lamp base complying with ANSI C81.61 .
F. CRIl of 65 . CCT of 3000 K.
G. L70 lamp life of 50,000 hours.
H. Lamps dimmable from 100 percent to 0 percent of maximum light output.
l. Nominal Operating Voltage: 120 V ac .
J. Lamp Rating: Lamp marked for outdoor use and in enclosed locations.
2.03 LUMINAIRE TYPES
A. Area and Site:
1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. See Lighting Schedule on Drawings.
2. Mounting: Building
2.04 MATERIALS
A. Metal Parts: Free of burrs and sharp corners and edges.
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B. Sheet Metal Components: Corrosion-resistant aluminum. Form and support to prevent warping
and sagging.

C. 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. Doors shall be removable for cleaning or
replacing lenses.

D. Diffusers and Globes:

1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing and
other changes due to aging, exposure to heat, and UV radiation.
2. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
E. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion

lenses and refractors in luminaire doors.
F. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

G. Housings:
1. Rigidly formed, weather-tight enclosure that will not warp, sag, or deform in use.
2. Provide filter/breather for enclosed luminaires.

2.05 FINISHES

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in
appearance of adjoining components are acceptable if they are within the range of approved
Samples and are assembled or installed to minimize contrast.

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested
luminaire before shipping. Where indicated, match finish process and color of pole or support
materials.

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes
Manual for Architectural and Metal Products" for recommendations for applying and designating
finishes.

1. Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff
complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat
wax.

2.06 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
channel and angle iron supports and nonmetallic channel and angle supports.
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PART 3 - EXECUTION

3.01 GENERAL INSTALLATION REQUIREMENTS
A. Comply with NECA 1.
B. Install lamps in each luminaire.

C. Fasten luminaire to structural support.

D. Supports:
1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Support luminaires without causing deflection of finished surface.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

E. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls .
F. Wiring Method: Install cables in raceways. Conceal raceways and cables.
G. Install luminaires level, plumb, and square with finished grade unless otherwise indicated.

H. Coordinate layout and installation of luminaires with other construction.

l. Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric
device to prevent false operation of relay by artificial light sources, favoring a north orientation.

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" and Section 260533.13 "Conduits for Electrical Systems" for wiring connections and
wiring methods.

3.02 CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar
metal, protect aluminum by insulating fittings or treatment.

3.03 IDENTIFICATION

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

END OF SECTION
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