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. Standard enclosure shall be NEMA 1, unless noted otherwise, with primer and finish paint of the
manufacturers standard. Cabinets shall be oversized where necessary to accommodate the entrance of
several large conduits and/or when necessary to avoid overcrowding except cabinets for panels
mounted flush shall be not more than 22 inches wide and 5-3/4 inches deep unless otherwise approved
by the architect/engineer. Trims shall contain hinged doors and shall be equipped with flush chrome
plated combination key locks and catches. Locks shall be all keyed alike and two keys furnished to the
owner.

ii. Column—type enclosures shall be similar to the standard enclosure except panel shall be approximately
8-1/2 inches wide for mounting between building column webs as indicated, and provided with
extension trough and pullbox with neutral bar when shown on the drawings.

i. Where spaces are noted on the drawing, equip the panelboard with bus and all necessary hardware for
future circuit breaker installation.

iv. Metal frame and plastic covered typewritten card shall be mounted inside each panel door.
Information entered onto the cards shall correspond to the circuit numbers as installed in the field.

2. Overcurrent Protective Devices

i. General use circuit breakers for panelboards shall be bolt—on molded plastic case type, 1, 2, or 3 pole,
quick—make, quick—break, with trip—free operating handle, position indicating and thermal-magnetic
trip device. Furnish 2 and 3 pole breakers with common operating handle and common trip
mechanism.  All circuit breakers used for switching applications shall be U.L. listed type "SWD”
for that application. dall circuit breakers used for protection of motors, refrigeration equipment, or
HVAC equipment shall be U.L. listed type "HACR” for that application.

ii. Circuit breakers furnished with panelboards shall conform to the following interrupting ratings
(symmetrical) in amperes unless otherwise noted:

Voltage Trip No. of l.c. Amperes Frame
Rating Rating Poles (Symmetrical) Size
120 15-100 ampere 1 22,000 100 amp
240 15-100 ampere  2&3 22,000 100 amp
240  125-225 ampere  2&3 22,000 225 amp
240  250-400 ampere  2&3 42,000 400 amp
277 15-100 ampere 1 25,000 100 amp
480 15-100 ampere  2&3 25,000 100 amp
480  125-225 ampere = 2&3 30,000 225 amp
480  250-400 ampere  2&3 42,000 400 amp
480  400-800 ampere  2&3 42,000 800 amp

ii. Ground fault circuit interrupters shall be similar to general use circuit breakers specified; 15—20
ampere, 1 or 2 pole with Sma sensitivity. Furnish when indicated on drawing.

iv. Fuses over 600 ampere shall be Bussman Hi—cap time delay type KRP—C, or Gould Shawmut A4BQ
(601-2000 ampere) or Gould Shawmut A4BY (2001-6000 ampere) 600 volt, UL Class | with
minimum interrupting rating of 200,000 ampere rms symmetrical.

v. Fuses 600 ampere or below shall be Bussman low—peak dual element type LPN-RK (250 volt) or LPS—
RK (600 volt) or Gould Shawmut Amp—trap type A2K (250 volt) or ABK (600 volt) UL Class RK1
with minimum interrupting rating of 200,000 ampere rms symmetrical.

vi. Provide spare circuit breakers installed in panelboards as indicated on the panel schedule as shown on
the drawings. Provide 10% spare (minimum of 3) of each type and rating of fuses installed.

3. Safety Switches

i. Provide fusible or non—fusible safety switches as indicated on the drawings. Switches shall be quick—
make, quick—break, heavy duty visible blade type, horsepower and | squared T rated. Use NEMA 12
enclosures in factory areas, NEMA 1 enclosures in other indoor areas and NEMA 4X stainless steel type
enclosures outside unless otherwise indicated on the drawings. Furnish three pole, single—throw switches
unless otherwise indicated, with current and voltage ratings as indicated.
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ii. Provide safety switches with an external operating handle interlocked with the cover door to prevent
the door from being opened while the switch is in the “on” position except by operating an
inconspicuous interlock defeating mechanism. Provide means for padlocking the operating handle in
the "off” position. Equip switches with auxiliary contacts when indicated.
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i. Fuse clips shall be rejection type for fuses specified (up to 600 ampere). Fuses clips for 601 ampere
to 6000 ampere shall be suitable for UL Class | fuses.

4, Transformers

i. Transformers shall be indoor dry, two winding, quiet type, with ventilated enclosure, conforming to
NEMA standards, 220 degrees celcius insulation for continuous operation in a 40 degree
celsius ambient temperature with a temperature rise not to exceed 80 degrees celsius.
Provide a minimum of two 2-1/2% FCAN and four 2-1/2% 0:
FCBN taps in the primary winding for transformers over 25 KVA and a minimum of two 2-1/2%
FCBN taps for transformers 25 KVA and below. Transformers 25 KVA through 75 KVA shall be
designed for floor or wall mounting.

ii. Sound levels shall not exceed those established in ANSI standard C89 shown in the following table:

KVA dB level
0-9 40
10-50 45
51-150 50
151-300 55
301-500 60

iii. Furnish transformers having voltage, KVA ratings and connections as indicated on the drawings.

5. Panelboard and Transformer Installation

i. Mount panelboards at uniform height throughout the building, and such that the top switch is not more
than 79 inches above floor when measured to the center of the switch handle.

ii. Install handle guards on all breakers for night lighting, emergency, and similar circuits when indicated.

ii. Each panelboard shall be identified with a legend plate of lamicoid plastic inside the door for
panelboards in finished areas and on the outside of panelboards in unfinished areas with the panel
designation as shown on the drawings.

iv. Install not less than two spare 1-1/4 inch conduits from each flush mounted panel to an accessible area
above the ceiling.

v. When branch circuits are not scheduled on the drawing, they shall be arranged to balance the phase
loads on each panelboard and the loads shall be equally distributed on each of the phases of the
panelboard.

vi. Mount panelboard, safety switches, and similar equipment securely to walls or steel supports.
Equipment mounted on the building perimeter foundation walls shall be shimmed at least 1/4 inch
from the wall to permit back ventilation.

vii. Provide supports for truss mounted and wall mounted transformers. All transformers which are
mounted above panelboards shall be mounted away from the wall by an amount equal to the depth of
the panelboard. The width of the panelboard shall also be maintained clear behind the transformer.
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viii. Approved Manufacturers for Power Distribution Equipment:

General Electric Company Siemens
Cutler Hammer/Westinghouse Cleveland Switchboard Co.
Square D
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RACEWAY AND GENERAL GROUNDING

1. The entire power, lighting system as well as building structure, mechanical & v_cazam mwaﬁmam. fences &
simalar metal objects shall be permanently and effectively grounded in accordance with the
minimum requirements of the National Electrical Code, or as specified herein, whichever is the more

stringent.

2. Ground conductors shall be stranded, annealed copper with green insulation (insulation material as
specified for general building use).
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3. The entire power and lighting system shall be permanently and effectively grounded including panels,
starter enclosures, motor frames, and other exposed, non—current carrying parts of the electrical equipment.
The equipment ground conductor shall be separate from the neutral conductor and shall not be used as a
load current carrying conductor.

4. Any item covered by the preceding paragraph which is within six feet of grounded metal and not directly
interconnected with the grounded metal shall have a flexible bare copper cable connection not smaller than
#6 AWG to the grounding system.

5. Where building type conductors are installed in a raceway, a green equipment grounding conductor shall be
included in each raceway system.

6. Lighting fixtures permanently connected to the conduit system shall be grounded by means of a grounding
conductor run inside the conduit. Fixtures mounted on trollies or portable lighting units shall be grounded
by means of a grounding conductor in the portable cord.

7. Convenience outlets shall be self-grounding type or shall have a green grounding conductor installed from
the ground lug on the outlet to the outlet box.

8. Motors shall be connected to the equipment ground conductor with a conduit grounding bushing and with a
bolted solderless lug connection on the metal frame.

9. The armor of interlocked armor cable, wiring channels, cable trays, and dll metdllic conduit including rigid,
EMT, and flexible conduit shall be connected at each end to the equipment ground conductor utilizing a
conduit grounding bushing. Junction boxes and other enclosures (sizes above 5" x 5") shall utilize an
equipment ground lug to securely bond the equipment grounding conductor to the enclosure.

10. Where any grounding conductor requires physical protection to maintain grounding integrity, it shall be run
through a non—ferrous conduit or bonded to a continuous steel conduit at both ends.

11. The grounding electrode system shall consist of %" diameter x 10’ copper clad ground
rods. Exterior ground rods shall be driven to 12" below finished grade & be provided with a
12" diameter x 30" long rigid pvc pipe w/ screw cover for inspection purposed. center
ground rod in pipe & install pipe flush with grade. pvc pipe and cover shall be traffic
rated. interior ground rods shall be driven to 6" above grade & installed as close to a wall
as possible. all connections to ground rods shall be cadweld type.

EXECUTION

1. The contractor shall exercise due caution when working so as not to damage that portion of the electrical
system that is to remain.

2. Positively no conduit or wire removed shall be reused in the new installation.

3. All circuits shall be identified on the panel directories by this contractor. At the completion of the job, the
contractor shall provide each panelboard with a new typed directory with the existing loads as noted from
the old directory and the new loads as installed.

4. The contractor shall keep on the job, one complete set of working drawings on which he shall record any
deviations or changes from such contract drawings made during construction. Record drawings shall show
changes in the following:

i. Size, type, capacity, etc. of any material, device or piece of equipment.
ii. Location of any device or piece of equipment.

iii. Location of any outlet or source in the building service system.
iv.  Routing of any conduit, or other building electrical service.

These drawings shall be kept clean and undamaged, and shall not be used for any other purpose than
recording deviations from working drawings and exact locations of concealed work. After the job is
completed, this set of drawings shall be delivered to the owner in good condition, as a permanent record of
the installation as actually constructed.

CUTTING AND REPAIRING

1. All necessary cutting in walls, floors and other such work shall be neatly and carefully done and the work
shall be repaired in an approved and workmanlike manner. No cutting into the structural parts of the
building, which may impair its strength, shall be permitted without the prior written approval of the owner.
If such cutting is permitted, the area shall be suitably reinforced to restore the structural integrity of the
work to its designed value.

2. The electrical contractor shall be responsible for all damage to work of his, or other trades, caused by his
work or through the neglect of his workmen. All patching and repairing of damaged work shall be done by
the trade which originally installed it, at the direction of the owner's representative, and the cost of such
repair shall be paid by the electrical contractor.

3. Absolutely no cutting of wall, floor or other finished material or fastening of electrical components to the
exposed surfaces of finished areas will be permitted.

TESTING

1. The testing work shall include all labor, materials, tools, and equipment to perform and record all necessary
tests and adjustments of equipment, including Load Center Unit Substations, Motor Control Centers, High
Voltage Cable, 600 Volt Wire and Cable, and Grounding, as indicated on the drawings, specified herein, or
where necessary to verify performance requirements.
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Inspection tests shall provide a visual inspection of electrical equipment for manufacturing, shipping or
installation defects.

3. Acceptance tests shall show that the methods and materials used in the installation of equipment conform to
applicable codes and standards, and the manufacturers installation instructions, and to determine that the
equipment involved may be energized for operational tests.
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Operational tests shall show the electrical equipment will perform the functions for which it was designed.
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The services of a recognized independent testing laboratory shall be engaged to conduct all tests described
herein with the exception of routine insulation resistance, continuity and rotation tests.

6. Perform all acceptance and operational tests in the presence of the Architect/Engineer. Notify the
Architect/Engineer of time of test at least two (2) days prior to testing. Notify manufacturers of electrical
equipment to permit their representatives to witness the test should they so request.

7. Submit test reports, including complete data and actual readings taken, for all equipment tested to the
Architect/Engineer for approval after each test performed. Do not energize any equipment for operating
tests until data has been approved. Include copies of the final approved test reports upon completion of the
work as part of the required operating and maintenance data to be furnished as specified in Division 1.

8. Give each power feeder and subfeeder cable (600 Volt Wire and Cable) a continuity and megger test.
Isolate power cables to be megger tested by opening switches at each end of cable prior to testing. Apply
megger tests, using a 1000 volt megger, between each conductor and ground with the other two conductors
in the conduit grounded to the same ground. Minimum acceptable readings for disconnected cables shall be
1 (one) megohm. Cable must pass megger test to be reported as acceptable.

9. The following test and inspections shall be made on the grounding system.

i. Inspect ground conductors and connections for compliance with plans and specifications and for
satisfactory workmanship. After installation of the grounding electrodes,
provide ground resistance testing prior to the interconnection of other grounding systems. Do not
perform tests under unusually wet weather; tests should be performed during normal weather
conditions.

ii. Reports shall include dll resistance readings obtained, temperature, humidity and condition of the soil
at the time of the tests.

10. Operational tests shall be performed on all electrical systems, and shdll include, but not be limited to,
building lighting system, panelboards, motor starters and control devices, alarm circuits and site lighting
equipment.

GUARANTEE

1. Material, equipment and installation shall be guaranteed for a period of one year from the date of
acceptance. Defects which appear during that time period shall be corrected by this contractor at his
expense.

BRIAN M.
SCHULER
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