SECTION 16050 - BASIC ELECTRICAL REQUIREMENTS

PART | - GENERAL
SUMMARY

Section Includes: General administrative, procedural requirements, and installation methods for electrical
installations specified in Division 16.

The Drawings are schematic and are not intended to show every detail of construction.
1. In general, conduits/raceways, transitions and offsets shown on Drawings indicate approximate
locations in plan and elevation where the systems are intended to be run.
2.  CONTRACTOR shall fully coordinate electrical Work with other trades to avoid interferences.
3. In the event of interferences, CONTRACTOR shall request clarification from ENGINEER in

writing.

Related Documents: Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Sections, apply to Work of this Section.

SUBMITTALS

Shop Drawings: Shop Drawings covering the items included under this Section of Work. Shop Drawing

submittals shall include:
1. Submit product data covering the items included under this Section of Work.

Conforming to Construction Drawings: Submit a complete set of Drawings showing the locations of the piping,
ductwork, etc., as actually installed. Such Drawings shall be submitted to ENGINEER on tracing cloth, mylar,

or sepia paper from which blueprints can be obtained.

Operation and Maintenance Manuals: Subtnit in accordance with requirements of this Section, operation and
maintenance manuals for items included under this Section. Include following information for equipment

items:

1. Description of function, normal operating characteristics and limitations, performance curves,
engineering data and tests, and complete nomenclature and commercial numbers of
replacement parts.

2. Manufacturer’s printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Furnish complete ladder logic type wiring diagrams showing line numbers, wire numbers, wire
color, wire type, tag numbers for all devices (corresponding to the line number which it is
associated with), a complete written description to the right of the devices shown on the ladder
diagram with contact cross references shown below (if applicable), normally closed contacts (if
applicable) shall be indicated with an underline underneath the cross reference, timed contacts
(if applicable) shall be indicated as shown above for a standard contact plus a “caret” symbol
“A” shall be shown undemeath the cross reference for “On-Delay” timer contacts and a
reversed “caret” symbol “v” shall be shown underneath the cross reference for “Off-Delay”
timer contacts. Furnish a complete written sequence of operation describing in detail the
complete operation of every state of the control system, including safeties and interlocks,
warnings, and alarm functions.
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4.  Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
5. Servicing instructions and lubrication charts and schedules.

RECORD DOCUMENTS

Prepare Record Documents. In addition, CONTRACTOR shall submit, prior to final payment, Drawings
conforming to construction records of systems it has installed. Vendor drawings shall be sized as

manufacturers’ standard.

Provide typewritten data sheets on motor control circuits with following information on each branch feeder:
Load name, horsepower or KVA (transformer), fuse size, starter size, service factor of motor, motor nameplate
currents, power factor correction capacitor size (if used), and thermal overload part number.

QUALITY ASSURANCE

National Electrical Code: Comply with NFPA 70, National Electrical Code.

UL Compliance and Labeling: Use products and components labeled by UL.

PERMITS, INSPECTIONS, AND LICENSES

CONTRACTOR shall procure all necessary permits and licenses, observe and abide by all applicable laws,
codes, regulations, ordinances, and rules of the State, territory, or political subdivision thereof, wherein Work is
done, or any other duly constituted public authority, and further agrees to hold OWNER harmless from liability

or penalty which might be imposed by reason of an asserted violation of such laws, codes, regulations,

ordinances, or other rules,
1.~ Upon completion of Work, CONTRACTOR shall secure certificates of inspection from the

inspector having jurisdiction and shall submit 3 copies of the certificates to OWNER.
CONTRACTOR shall pay the fees for the permits, inspections, licenses, and certifications
when such fees are required.
DELIVERY, STORAGE, AND HANDLING
Deliver products to Project properly identified with names, model numbers, types, grades, compliance labels,
and other information needed for identification. Equipment shall be packaged to prevent damage during
shipment, storage, and handling. Do not install damaged units; replace, and remove damaged units from Site.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

GENERAL ELECTRICAL INSTALLATION

. Provide electrical materials and equipment enclosures appropriate for areas in which they are installed. Each
- area will be designated on Drawings with a type of construction such as NEMA 4, 4X, 7 or 9 if it is other than
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NEMA 12. An area designated by a name and elevation includes space bounded by floor, ceiling, and enclosing

walls.
1. Exception: Provide manufacturer's standard construction for indoor or outdoor application

where equipment is not manufactured to NEMA specifications (e.g., switchgear, transformers,
high voltage capacitors, bus duct, and light fixtures; materials and equipment used in finished
areas such as offices, laboratories, etc.).

Provide nonmetallic electrical materials and equipment enclosures in NEMA 4X areas; watertight NEMA 4 and
equipment enclosures for outdoor applications and indoor applications below grade; explosion-proof NEC
Class 1, Division 1, Group D equipment for NEMA 7 areas; explosion-proof NEC Class II, Division 2, Group F
equipment for NEMA 9 areas.

Coordinate with power company high voltage and/or low voltage metering requirements. Furnish, install, and
connect metering equipment not furnished, installed or connected by power company.

Coordinate with telephone company the communication service requirements. Furnish, install, and connect
cable and terminal equipment not furnished, installed, or connected by telephone company. Furnish and install
a 4-foot by 8-foot by 3/4-inch plywood backboard painted white, raceway from backboard to property line, and
cross-connect base and blocks which utilize punchdown wiring methodology.

Provide chases, slots, and openings in other building components during progress of construction, to allow for
electrical installations. :

Supporting devices and sleeves shall be set in poured-in-place concrete and other structural components as they
are constructed.

Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment to provide
maximum headroom possible. Locate light fixtures at approximately 8 feet above floor and where fixtures may

be readily serviced.

Coordinate connection of electrical systems with exterior underground and overhead utilities and services.
Comply with requirements of governing regulations, franchised service companies, and controlling agencies.
Provide required connection for each service,

Install systems, materials, and equipment to conform with approved submittal data, including coordination
Drawings, to greatest extent possible. Conform to arrangements indicated by Drawings recognizing that
portions of Work are shown only in diagrammatic form. Where coordination requirements conflict with
individual system requirements, refer conflict to ENGINEER.

Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building systems
and components where installed exposed in finished spaces.

As much as practical, connect equipment for ease of disconnecting with minimum of interference with other
installations.

Install access panel or doors where units are concealed behind finished surfaces.

Install systems, materials, and equipment giving right-of-way priority to systems required to be installed at a
. specified slope.
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RACEWAY INSTALLATION

Outdoors, use the following materials:
1. Exposed Conduit: PVC externally coated rigid metal conduit and fittings.
2. Underground Direct Buried Conduit: PVC externally coated rigid metal conduit.
3. Underground Concrete Encased Conduit: Fiberglass-reinforced conduit or rigid nonmetallic
conduit if the conductors are used for power or 120 VAC; otherwise, use rigid metal conduit.
4. Conduit Used to Connect to Vibrating Equipment including transformers and hydraulic,
pneumatic or electric solenoid or motor-driven equipment: Liquidtight flexible metal conduit.

Indoors, use the following wiring materials:
1. Connection to Vibrating Equipment, including transformers and hydraulic, pneumatic or
electric solenoid or motor-operated equipment: Liquidtight flexible metal conduit,
a. Exception: NEMA 7 or 9 areas require explosion-proof flexible conduit.
2. Exposed Conduit: Rigid metal conduit or intermediate metal conduit.
a. Exceptions:
1}  Areas indicated as NEMA 4X, use rigid Schedule 40 PVC conduit.
2}  Areas indicated as NEMA 7 or NEMA 9 (such as grit and raw sewage rooms), use
PVC externally coated rigid steel conduit.
3. Concealed Conduit: Rigid metal conduit or intermediate metal conduit unless indicated

otherwise.
Minimum size conduit shall be 3/4 inch unless shown otherwise.

Instrument Signal Conduit Requirements: Shielded signal wires for 4-20 mA type instruments or thermocouple
wires assigned to the same control panel may be run in the same conduit. Shielded instrument signal wires,
thermocouple wires, and shielded 2-wire intercom wires may be run in the same conduit. No other wires will be
permitted in an instrument signal/2-wire intercom conduit. Conduit shall be RMC or PVC-coated RMC.

Conduit Thread Paint: Make threaded conduit joints watertight by coating threaded portions with a spray-on or
brush-on zinc-bearing paint. Provide paint containing 90 percent minimum by weight of metallic zinc powder
in the dried film. Clean field-cut threads of oil using the recommended solvent prior to coating threads.

Install expansion fittings in all exposed rigid nonmetallic conduit runs of 20 feet or more.

Install expansion/deflection fittings where conduit passes a building expansion joint or where conduits are
attached to two structures joined by a concrete expansion joint.

Exposed or Concealed Construction: Install conduit exposed inside buildings except for areas with finished
walls (e.g., offices, laboratories, lavatories, locker rooms, etc.) unless otherwise indicated.

Concealed Raceways: Raceways embedded in slabs shall be installed in the middle third of the slab thickness
where practical and leave at least 1-inch concrete cover. Tie raceways to reinforcing rods or otherwise secure
them to prevent sagging or shifting during concrete placement. Space raceways laterally to prevent voids in the
concrete. Run l-inch and smaller raceways with a minimum of bends in the shortest practical distance. Run
larger conduit parallel with or at right angles to the main reinforcement; where at right angles to the
reinforcement, the conduit shall be close to one of the supports of the slab. Where nonmetallic conduit or
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fiberglass-reinforced conduit is used, raceways must be converted to PVC externally coated rigid metal conduit
before rising above floor.

Exposed Raceways: Install parallel and perpendicular to nearby surfaces or structural members and follow the
surface contours as much as practical. Make bends and offsets so the inside diameter is not effectively reduced.
Keep the legs of 2 bend in the same plane and the straight legs of offsets parallel. Conduits shall slope away
from loads to keep moisture from entering the load. Run parallel or banked raceways together. Make bends in
parallel or banked runs from the same centerline so that the bends are parallel. Factory elbows may be used in
banked runs only where they can be installed parallel. This requires that there be a change in the plane of the
run, such as from wall to ceiling and that the raceways be of the same size. In other cases, provide field bends
for parallel raceways. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot water
pipes. Install horizontal raceway runs above water and steam piping.

Space raceways, fittings, and boxes 0.25 inch from mounting surface in NEMA 4 and NEMA 7 areas. Spacers
shall be one-piece construction of stainless steel, galvanized steel, PVC, ABS, or other noncorrosive material,

Sleeves: Install in concrete floor slabs except where conduit passes through a housekeeping pad. Install in
exterior walls below grade.

Stub-up Connections: Extend conduits through concrete floor for connection to freestanding equipment with an
adjustable top or coupling threaded inside for plugs and set flush with the finished floor. Extend conductors to
equipment with rigid metal conduit; flexible metal conduit may be used 6 inches above the floor. Where
equipment connections are not made under this Contract, install screwdriver-operated threaded flush plugs with

floor.

Flexible Connections: Use short length (maximum 6 feet for lighting fixtures; maximum 3 feet for all other
equipment) of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration,
noise transmission, or movement, and all motors. Use liquidtight flexible conduit in wet locations and rated
flexible connections for hazardous locations. Install separate ground conductor across flexible connections.

Join raceways with fittings designed and approved for the purpose and make joints tight. Where joints cannot
be made tight, use bonding jumpers to provide electrical continuity of the raceway system. Where terminations
are subject to vibration, use bonding bushings or wedges to assure electrical continuity. Where subject to
vibration or dampness, use insulating bushings to protect conductors.

Use raceway fittings that are of types compatible with the associated raceway and suitable for the use and
location. For intermediate metal conduit, use threaded rigid metal conduit fittings. For PVC externally coated
rigid metal conduit, use only factory-coated fittings approved for use with that material. Patch all nicks and
scrapes in PVC coating after installing conduit.

Install raceway sealing fittings in accordance with the manufacturer's written instructions. Locate fittings at
suitable, approved, accessible locations and fill them with UL listed sealing compound. For concealed
raceways, install each fitting in a flush metal box with a blank cover plate having a finish similar to that of
adjacent plates or surfaces. Install raceway sealing fittings at the following points and elsewhere as indicated:

1. Where conduits enter or leave hazardous locations.

2. Where conduits enter or leave NEMA 4X areas.

3. Where required by the NEC.

Install electrical boxes in those locations which ensure ready accessibility to enclosed electrical wiring. Provide
knockout closures to cap unused knockout holes where blanks have been removed.
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Install device boxes at the height above the floor as follows for:
1. Light switches, 4 feet.
Receptacles and telephone jacks, 18 inches except in NEMA 4 and 4X areas, 4 feet.

2.
3. Thermostats, 4'-0",
4.  Clock receptacles, 7'-0".

Avoid installing boxes back-to-back in walls. Provide not less than 6-inch (150 mm) separation.
Position recessed outlet boxes accurately to allow for surface finish thickness.

Fasten electrical boxes firmly and rigidly to substrates or structural surfaces to which attached, or solidly
embed electrical boxes in concrete masonry.

Provide fire-retardant barriers in all pull and junction boxes containing circuits that are otherwise continuously
separated in conduit. Securely fasten these barriers within box. Size barriers so that space between barrier and
box wall does not exceed 0.125 inch anywhere around the perimeter of barrier.

Support exposed raceway within 1 foot of an unsupported box and access fittings. In horizontal runs, support at
box and access fittings may be omitted where box or access fittings are independently supported and raceway
terminals are not made with chase nipples or threadless box connectors.

In open overhead spaces, cast boxes threaded to raceways need not be supported separately except where used
for fixture support; support sheet metal boxes directly from building structure.

Terminations: Where raceways are terminated with locknuts and bushings, align the raceway to enter squarely
and install the locknuts with dished part against the box. Where terminating in threaded hubs, screw the
raceway or fitting tight into the hub so the end bears against the wire protection shoulder. Where chase nipples
are used, align the raceway so the coupling is square to the box and tighten the chase nipples so no threads are

exposed.

Complete installation of electrical raceways before starting installation of conductors within raceways and
prevent foreign matter from entering raceways by using temporary closure protection. Cap spare conduit.
Protect stub-ups from damage where conduits rise from floor slabs. Arrange so curved portion of bends is not

visible above the finished slab.

Install pull wires in empty raceways: Use No. 14 AWG zinc-coated steel or monofilament plastic line having
not less than 200-pound tensile strength. Leave not less than 12 inches of slack at each end of the pull wire.

WIRE AND CABLE INSTALLLATION

Use pulling means including fish tape, cable, rope, and basket weave wire/cable grips which will not damage
cables or raceways. Pull conductors simultaneously where more than one is being installed in same raceway.
Use UL listed pulling compound or lubricant where necessary.

Keep branch circuit conductor splices to minimum. Splice feeders only where indicated. Use a standard kit. No
splices are allowed for instrument and telephone cables except at indicated splice points.

Install splice and tap connectors which possess equivalent or better mechanical strength and insulation rating
than conductors being spliced. Use splice and tap connectors which are compatible with conductor material and

" are UL listed as pressure type connectors.
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Provide adequate length of conductors within electrical enclosures and train conductors to terminal points with
no excess. Bundle multiple conductors, with conductors larger than No. 10 AWG cabled in individual circuits.
Make terminations so there is no bare conductor at terminal.

Terminate power conductors at equipment using pressure-type terminals specifically designed for type of
terminations to be made. Terminate no more than 2 conductors No. 8 AWG and smaller within the same
pressure-type terminal. These 2 conductors shall be no more than 4 wire gauge sizes apart. Terminate no more

than 1 conductor larger than No. 8 AWG within any pressure-type terminal.
1. Exception: Power factor correction capacitor conductors may be terminated at the motor

disconnect switch load terminals.
Seal wire and cable ends until ready to splice or terminate.

CUTTING AND PATCHING

Perform cutting and patching in accordance with these specifications. In addition, the following requirements
apply.

1. Perform cutting, fitting, and patching of electrical equipment and materials required to uncover
Work to provide for installation of ill-timed Work, remove and replace Work that is either
defective or does not conform to requirements of Drawings.

2. Cut, remove, and legally dispose of selected electrical equipment, components, and materials
as indicated including, but not limited to, removal of elecfrical items indicated to be removed
and items made obsolete by new Work. Protect structure, furnishings, finishes, and adjacent
materials not indicated or scheduled to be removed. Provide and maintain temporary partitions
or dust barriers adequate to prevent spread of dust and dirt to adjacent areas.

3. Patch existing finished surfaces and building components using new materials matching
existing materials.

EQUIPMENT CHECKOUT AND TESTING

In addition to testing recommended by equipment or material supplier and called for in equipment or material
specification, perform the following.

Motor Testing: Motor insulation shall be tested by using a 500 VDC (minimum) megger and applying test until
a constant megohm reading of the following magnitude is obtained:

4 (KV + 1} at 25 degrees C winding temp.
IV + 1 at 40 degrees C winding temp.

Rmin.
Rmin.

W

If motors do not meet requirements of megger test, blow hot air through motors to dry out and repeat until test
is passed. If desirable, drying can be done by applying an electrical potential to equipment. However, in no
case, induced or direct, shall voltage or current exceed continuous rating of equipment being dried.

After passing megger test, motors shall be hi-pot tested at 200 percent rated voltage for a minimum of 1 minute.
Equipment Testing: The following tests which are applicable for a particular item of equipment shall be

performed:
1. Megger bus work phase-to-phase and phase-to-ground. Minimum acceptable steady-state value

is 100 megohms.
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6.

Megger power circuit breakers and circuits supplied phase-to-phase and phase-to-ground
(100 megohms minimum).

Test current transformer circuits by applying current to secondary wiring at current transformer
terminals until contactor trips.

Test, time, and set protective relays. Relays shall be timed at various multiples (minimum of
3 points) of the pick-up value to determine agreement with published curves and adjust as
necessary to agree with coordination study required settings. Exact tests to be performed vary
with type of relay. Manufacturer's instructions for relay shall be complied with.

After Work has been completed, demonstrate to GWNER's Representative that entire electrical
installation is in proper working order and will perform functions for which it was designed by
functional testing.

Make any specific tests required by the manufacturer's installation instructions.

Check-out Procedures. In general, check-out procedures (as listed below) which are applicable for a particular
item of equipment shall be performed:

1. Vacuum interior of cubicles and remove foreign material.

2. Wipe clean with a lint-free cloth insulators, bushings, bus supports, etc.

3. Check and adjust time delay, under-voltage devices, phase relay, over-current relays, etc., as
required by coordination study or ENGINEER.

4.  Fill motor bearings requiring oil.

5. Check and change, as required, thermal overload heater elements to correspond with motor
full-load current and service factors of installed motor.

6. Check direction of rotation of motors and reverse connections if necessary. Check rotation with
motor mechanically uncoupled where reverse rotation could damage equipment.

7. Equipment with two or more sources of power connected by tie breakers, transfer switches, or
generator receptacles shall be checked for rotation from each possible combination of power
sources. Power sources must have the same phase sequence for each source throughout entire
facility,

8.  Check exposed bolted power connections for tightness.

9. Check operation of breakers, contactors, etc., and control and safety interlocks.

10. Check tightness of bolted structural connections.

11. Check leveling and alignment of enclosures.

12. Check operating parts and linkages for lubrication, freedom from binding, vibration, etc.

13. Check tightness and correctness of control connections at terminal blocks, relays, meters,
swiiches, etc.

14. Clean auxiliary contacts and exposed relay contacts after vacuuming.

END OF SECTION 16050
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