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with the work. The client will be responsible for any defects in construction if these
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It is the clients responsibility prior to or during construction to notify the architect in writing
of any perceived errors or omissions in the plans and specifications of which a contractor
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LOWER LEVEL
LIGHTING PLAN

E2-10

GENERAL NOTES:
1. FOR RETROFIT FIXTURES, CONNECT RETROFIT FIXTURES TO

EXISTING CIRCUIT.

2. FOR NEW FIXTURES, CONNECT NEW LIGHTS TO CIRCUITS AS
THEY ARE CALLED OUT.

3. REFER TO SHEET LD2-12 FOR FIXTURE TYPE CALL OUT.

KEYNOTES:

1

2

EXISTING PENDANTS TO REMAIN.

EXISTING SCONCES TO BE REMOVED.

3 EXISTING COVE LIGHTS TO REMAIN.
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KEY PLAN

KEY NOTES

1

2

ELECTRICAL CONNECTION FOR TRAP PRIMER. SEE
PLUMBING DRAWINGS FOR EXACT LOCATION.
INTERCEPT AND EXTEND CIRCUIT TO NEW ELECTRICAL
CONNECTIONS.

LOWER LEVEL
POWER PLANS

E2-20

4 CONNECT TO AUTOMATIC SLIDING DOOR OPERATOR.
COORDINATE ALL REQUIREMENTS WITH SLIDING DOOR
INSTALLER. PROVIDE ALL CONDUIT, BOXES, AND WIRING
AS REQUIRED FOR A COMPLETE AND OPERABLE SYSTEM.

3 AUTOMATIC SLIDING DOOR SYSTEM, SEE DETAIL 1/E2-41.
1

1
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FOOD SERVICE GENERAL NOTES
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PART 1.00 GENERAL

1.01 RELATED DOCUMENTS

   A.  The requirements of the General Conditions,
       Supplementary General Conditions and pertinent
       provisions of Sections in Division One of these
       Specifications apply to the work specified in
       this Section.

1.02 SCOPE

   A.  Work Included:  All labor, materials, appliance,
       tools, equipment, facilities, transportation and
       service necessary for, and incidental to,
       performing all operations in connection with
       furnishing, delivery and installation of the work
       of this Section, complete, as shown on the
       Drawings and/or specified herein.

1.03 GENERAL SUMMARY OF ELECTRICAL WORK

   A.  The Specifications and Drawings are intended to
       cover a complete installation of systems.  The
       omission of expressed reference to any item of
       labor or materials for the proper execution of
       the work in accordance with present practice of
       trade shall not relieve the Contractor from
       providing such additional labor and materials.

   B.  Refer to the Drawings and Shop Drawings of other
       trades for additional details which affect the
       proper installation of this work.

   C.  The Electrical Drawings are diagrammatic in many
       respects.  It is not within the scope of these
       Drawings to show all necessary bends, offsets, or
       pullboxes required.  Sizes and locations of
       equipment and wiring may be distorted for clarity
       on the Drawings.  Exact locations of all lighting
       fixtures, outlets, exit signs, wiring devices,
       and the like, shall be shown on Architectural
       Drawings, as dimensioned on Plans, or as approved by
       Architect.

   D.  Before submitting a bid, the Contractor shall
       familiarize himself with all features of the
       existing building, and all Building Drawings and
       Site Drawings which may affect the execution of
       the work. No extra payment will be allowed for
       failure to obtain this information.

   E.  This project is a partial remodel of an existing
       building.  Refer to the Architectural Drawings for
       notes and other electrical requirements not shown
       on the Electrical Drawings and to determine
       existing construction to remain as well as new
       construction.  If there are omissions or conflicts
       between the Electrical Documents and the
       documents of other trades or between the
       Electrical Drawings and Specifications, clarify
       these points with the  Architect before submitting
       a bid.  No extra payment will be allowed for failure
       to obtain this information.

   F.  Provide all line voltage electrical work, materials
       and control equipment required for proper
       operation of the air conditioning, heating,
       ventilating and plumbing equipment, as specified
       by the respective trade.  This work may or may not
       be included on the Electrical Drawings.

1.04 LOCATIONS OF EQUIPMENT

   A.  The Drawings indicate diagrammatically the
       desired locations of arrangements of conduit
       runs, outlets, equipment, etc., and are to be
       followed as closely as possible. Proper judgment
       must be exercised in executing the work so as to
       secure the best possible installation in the
       available space and to overcome local difficulties
       due to space limitations or interference of
       structural conditions encountered.

   B.  In the event changes in the indicated locations or
       arrangements are necessary, due to developed
       conditions in the building construction or
       rearrangement of equipment, such changes shall
       be made without cost providing the change is
       ordered before the conduit runs, etc., and work
       directly connected to same is installed and no
       extra materials are required.

   C.  The Drawings indicate approximate locations of
       existing conduits.  The exact routing shall be
       verified in field and length of conductors shall
       be adjusted to the length required.

   D.  Coordinate and cooperate in every way with other
       trades in order to avoid interference and assure
       a satisfactory job.

1.05 QUALITY ASSURANCE, STANDARDS AND SYMBOLS

   A.  Work and materials in full accordance with the
       latest rules and regulations of the California
       Code of Regulations, Title 24,Title "8 Division
       of Industrial Safety", the City of Gardena,
       California Electrical Code, the National Life
       Safety Code, pertinent N.F.P.A. Publications and
       other Federal State or other City Agencies
       Having Jurisdiction.

   B.  Keep a copy of all applicable Codes available at
       the job site at all times while performing work
       under this section.  Nothing in Plans or
       Specifications shall be construed to permit work
       not conforming to the most stringent of Codes.

   C.  Should any changes  be necessary in the Drawings
       or Specifications to make the work comply with these
       requirements, the Contractor shall notify the
       Architect at once in writing and cease work in parts
       of the Contract which are affected.

1.06 SUBMITTALS

   A.  Material Lists and Shop Drawings

       1.  Submit Shop Drawings for approval.  The
           materials list of installation materials
           shall indicate proposed Equipment Manufacturers.
           Submittals shall be organized in completed groups
           for materials (i.e., all lighting fixtures or
           all switchgear, etc.).  Departure from the above
           procedure will result in resubmittals and delays.
           The Contractor shall verify dimensions of
           equipment and be satisfied as to fit and that
           they comply with all Code Requirements relating
           to clear working space about electrical
           equipment prior to submitting Shop Drawings
           for approval.  Where current limiting fuse
           devices are specified, submit technical data to
           indicate fuses adequately protect equipment
           and that the fuses are selective to the circuit
           breakers that it protects.

       2.  Submit Shop Drawings for all electrical items

           except installation materials such as conduit,
           conduit fittings, outlet boxes, 600-volt
           conductors, wiring devices, etc.

       3.  Submittals which are intended to be reviewed
           as a substitution or departure from the
           Contract Documents must be specifically noted
           as such or the requirements of the Contract
           Documents will prevail, regardless of the
           acceptance of the submittal.

       4.  Shop Drawings shall include Dimensioned Plans,
           elevations, details, wiring diagrams and
           descriptive literature of component parts where
           applicable. Structural calculations and
           mounting details, signed by Structural Engineer
           registered by the State of California, shall be
           submitted for all equipment weighing over 400lbs
           and shall be in compliance with Title 21 of the
           California Administrative Code.

       5.  Shop Drawings shall include the Manufacturer's
           projected days for shipment from the factory of
           completed equipment, after the equipment is
           released for production by the Contractor.
           It shall be the responsibility of the Contractor
           to ensure that all material and equipment is
           ordered in time to provide an orderly
           progression of the work. The Contractor shall
           notify the Architect of any changes in delivery
           which would affect the project completion date.

   B.  Maintenance and Operation Manuals

       1.  Contractor shall furnish three copies of
           typewritten maintenance  and operating
           manuals for all electrical equipment to the
           Owner and instruct Owner's personnel in
           correct operation of all equipment at
           completion of project.

       2.  Maintenance and operating manuals shall
           be bound in three-ring, hard-cover, plastic
           binders and shall be delivered to the Owner
           with letter of transmittal, carbon copy to the
           Architect.

   C.  Portable or Detachable Parts: The Contractor
       shall retain in his possession and be responsible
       for all portable and detachable parts or portions
       of the installation such as fuses, keys, locks
       adapters, locking clips, and inserts until final
       completion of his work.  These parts shall then
       be delivered to the Owner or his authorized
       Representative and an itemized receipt obtained,
       with copies of receipt sent to the Architect.

1.07 RECORD DRAWINGS

   A.  Provide and maintain in good order a complete
       set of Electrical Contract prints. Changes to the
       contract to be clearly recorded on this set of
       prints.  At the end of the project, the Contractor
       shall transfer all changes to one set reproducible
       Drawings to be delivered unfolded to the Architect.

   B.  The Contractor shall keep the "as-built" prints up
       to date current with all work performed.

1.08 CLEANING EQUIPMENT, MATERIALS, PREMISES

   A.  All parts of the equipment shall be thoroughly
       cleaned of dirt, rust, cement, plaster, etc., and
       all cracks and corners scraped out clean.  Surfaces
       to be painted shall be carefully cleaned of grease
       and oil spots and left smooth, clean and in proper
       condition to receive paint finish.

1.09 JOB CONDITIONS - PROTECTION

   A.  Protect all work, materials and equipment from
       damage from any cause whatever and provide
       adequate and proper storage facilities during the
       progress of the work.  Provide for the safety and
       good condition of all the work until final
       acceptance of the work by the Owner and replace all
       damaged or defective work, materials and equipment
       before requesting final acceptance.

   B.  Provide UL listed fire stop for all penetration
       through fire rated floor, wall, ceiling and roof
       assemblies to maintain all fire ratings.  The fire
       stop materials shall be re-enterable and reusable,
       as manufactured by Nelson, type "FSP", or equal
       by 3M Company.

1.10 CUTTING AND PATCHING

   A.  Perform cutting and patching on the construction
       work which may be required for the proper
       installation of the electrical work.  Patching shall
       be of the same material, workmanship and finish
       as specified and accurately match surrounding
       work to satisfaction of the Architect.

1.11 IDENTIFICATION

   A.  Panelboards, terminal cabinets, circuit breakers,
       disconnect switches, starters, relays, time switches,
       contactors, pushbutton control stations, and other
       apparatus used for operation of controls of feeders,
       circuits, appliances, or equipment shall be properly
       identified by means of descriptive nameplates or
       tags permanently attached to the apparatus and
       wiring.

   B.  Nameplates shall be engraved laminated phenolic.
       Shop Drawings with dimensions and format shall
       be submitted to the Architect before installation.
       Attachment to equipment shall be with escutcheon
       pins, rivets, self-tapping screws or machine screws.
       Self-adhering or adhesive backed nameplates
       shall not be used.

   C.  Provide black-on-white laminated plastic
       nameplate engraved in minimum 1/4" high letters
       to correspond with the designations on the
       Drawings.  Provide other additional information
       on nameplates where indicated.

   D.  For equipment containing or operating on
       circuits of more than 240 volts nominal, provide
       red-on-white laminated warning signs engraved
       in 1/2" high letters to read "CAUTION - 480
       (or as applicable) VOLTS".

   E.  Tags shall be attached to feeder wiring in
       conduits at every point where runs are broken
       or terminated and shall include pull wires in
       empty conduits.  Circuit, phase, and function
       shall be indicated.  Branch circuit shall be tagged
       on panelboards.  Tags may be made of pressure
       sensitive plastic or embossed, self-attached,
       stainless steel or brass ribbon.

   F.  Cardholders and cards shall be provided for
       circuit identification in panelboards.  Cardholders
       shall consist of a metal frame retaining a clear
       plastic cover permanently attached to the inside

       of panel door.  List of circuits shall be typewritten
       on card. Circuit description shall include name
       or number of circuit, area, and connected load.

   G.  Junction and pullboxes shall have covers stenciled
       with box number when shown on the Drawings, or
       circuit numbers according to panel schedule.  Data
       shall be lettered in an inconspicuous manner with a
       color contrasting to finish.

1.12  TIME/CURRENT COORDINATION, SHORT CIRCUIT,
ARC-FLASH AND SERIES RATED EQUIPMENT

   A. Short Circuit, Coordination and ARC-Flash

      1. Perform engineering analysis and submit engineered
         settings for each equipment location, fuse device
         and circuit breaker device, showing the correct time
         and current settings to provide the selective
         coordination within the limits of the specified
         equipment. Shall comply with the latest application
         standards of IEEE and ANSI.  Provide electrical
         system short circuit worst case bolted-fault
         analysis, both 1-phase line-to-line and 1-phase
         line-to-ground calculations as part of the
         coordination analysis recommendations.  Provide
         Electric ARC-FLASH calculations as part of the
         coordination analysis recommendations.

     2. The information shall be submitted in format with
        an engineering narrative.  Written narrative
        describing data, assumptions, analysis of results
        and prioritized recommendations.

     3. The goal is to minimize an unexpected but necessary
        electrical system outage and personnel exposure to
        the smallest extent possible within the fault
        occurrence location, using the specified contract
        equipment.  Shall comply with, but not limited to:

        a. IEEE-242, Recommended Practices for Protection
           and Coordination of Industrial and Commercial
           Distribution.
        b. IEEE-399, Recommended Practices for Industrial
           and Commercial Power System Analysis.
        c. IEEE-1584, Guide to Performing ARC-FLASH Hazard
           Study.
        d. CEC/NEC

     4. Provide permanent warning labels on each equipment
        location.  The labels shall describe ARC-FLASH,
        Short-Circuit and Time/Current Coordination,
        including safety precautions and protective clothing.
        Also described actions to be taken if any circuit
        changes or equipment modifications occur.

     5. Completed engineered documentation shall be submitted
with the Shop Drawing submittals for the respective

        equipment.

   B.  Equipment, equipment bus, circuit protection devices
       and circuit breakers short circuit fault current
       withstand and interrupt ratings shall not be less
       than the values calculated in the CONTRACTOR's
       required short circuit analysis and report; plus a
       25% additional short circuit fault current safety factor.

1.13 ELECTRICAL WORK CLOSEOUT

   A.  Prepare the following items and submit to
       the  Architect before final acceptance.

       1.  Two copies of all test results as required
           under this section.

       2.  Two copies of Local and/or State Code
           Enforcing Authorities final inspection
           certificates.

       3.  Copies of As-built Record Drawings as
           required under the General Conditions,
           pertinent Division One Section and Electrical
           General Provisions.

       4.  Two copies of all receipts transferring
           portable or detachable parts to the Owner
           when requested.

       5.  Notify the Architect in writing when
           installation is complete and that a final
           inspection of this work can be performed.
           In the event defects or deficiencies are found
           during this final inspection, they shall be
           corrected to the satisfaction of the Architect
           before final acceptance can be issued.

       6.  Three copies of operating and maintenance
           instruction books covering all electrical
           equipment and systems.

1.14 EQUIPMENT SEISMIC REQUIREMENTS

   A.  Equipment supports and anchorage's provided
       as part of the contract shall be designed,
       constructed and installed in accordance with the
       earthquake regulations of the California Building
       Code, Title 24, Section 1632A, and the Uniform
       Building Code, (UBC).

   B.  For equipment weighing over four hundred
       pounds provide equipment anchorage details,
       coordinated with the equipment mounting
       provision, prepared, signed and "stamped" with
       PE registration by a Civil or Structural Engineer
       licensed as a Professional Engineer (PE) in the
       State of California.

   C.  Mounting recommendations shall be provided
       by the Manufacturer based upon approved shake
       table tests used to verify the seismic design of
       that type of equipment.

   D.  The seismic requirements are typical for each
       equipment item exceeding 100 pounds.

PART 2 - PRODUCTS

2.01 CONDUIT

   A.  Rigid metal conduit:  Steel, hot-dip galvanized,
       sherardized or zinc coated.

   B.  Intermediate Steel Conduit (IMC):  Steel,
       hot-dip galvanized, sherardized or zinc coated.
       Couplings and connectors shall be threaded
       and rated "liquid tight".

   C.  Electrical metallic tubing:  Steel, galvanized or
       sherardized.  Couplings and connectors,
       seamless steel construction and of the set screw
       or watertight compression type equal to Thomas
       & Betts Co. #5123 or #5031 Series, complete
       with insulated throats.

   D.  Flexible Conduit:  Steel, galvanized.  Connector
       shall be equal to Thomas & Betts Co. #3312
       and/or #3332 Series, complete with insulated
       throat.

   E.  Liquid-tight flexible conduit:  Sealtite Type U.A.
       with Appleton Series "ST" connectors.

   F.  Rigid Non Metallic Conduit (RNMC):

       1.  Polyvinyl Chloride (PVC)-RNMC

           a.  PVC-schedule 40 heavy wall construction.
           b.  PVC-schedule 80 extra heavy wall
               construction.
           c.  PVC-type EB.

       2.  RNMC fittings connecting to metallic raceways
           shall be provided with a ground/bond jumper
           connection.

2.02  WIRE AND CABLE

   A.  Copper conductors:  #12 AWG minimum unless
       specifically noted otherwise on the Drawings.
       Conductors #10 AWG and smaller shall be solid
       and #8 AWG and larger shall be stranded.  Type
       of wire as noted on Drawings or as follows:

       1.  Type THWN/THHN insulation used for all
           conductors unless otherwise noted.

       2.  Type THHN insulation used for circuit conductors
           installed in fluorescent lighting fixture raceways,
           for conductors connected to the secondary of
           fluorescent or mercury vapor fixture ballast or
           other hot locations.

       3.  Type XHHW or THWN insulation shall be used
           where conductors are installed in conduit
           exposed to the weather.

       4.  The following color code for 120/208 volt branch
           circuits:  Neutral - White (Tape feeder neutrals
           with white tape near connections); Ground -
           Green; Isolated Ground - Green with yellow
           stripe; Phase A - Black; Phase B - Red;
           Phase C - Blue.

       5.  The following color code for 277/480 volt branch
           circuits:  Neutral - Grey - Tape feeder neutrals
           with Grey tape near connections); Ground - Green;
           Phase A - Brown; Phase B - Orange; Phase C -
           Yellow.

       6.  When individual neutral conductors are required
           for each branch circuit, the color code for the
           neutral conductors shall be as follows:
           Phase A - White with Black stripe; Phase B -
           White with Red Stripe; Phase C - White with
           Blue stripe.  All common neutral conductors,
           when required, shall be White without any
           stripes.

       7.  Feeders identified as to phase or leg in each
           panelboard with printed identifying tape.

       8.  Color coding for mechanical and plumbing
           control wiring shall be an agreed upon color
           code between the Mechanical/Plumbing
           Contractor and the Electrical Contractor.

2.03 MC CABLE

   A.  General

       1.  Metal clad electrical cable type "MC",
           UL listed and labeled; low smoke per
           IEEE-FT4 1212 procedure and UL-1685
           and 1569.  Fire stop penetration rated.
           Rated for installation in environmental air
           plenums.

       2.  The cable assembly shall be rated for
           continuous full load operation in ambient
           temperatures as follows:

           a.  Dry locations 90 degrees centigrade.
           b.  Wet locations 75 degrees centigrade.

       3.  The type of MC cable, MC fittings and supports
           shall be suitable for the conditions of use and
           the conditions of location of installation,
           based on the Manufacturer's recommendations and
           based on applicable Codes.

2.04 OUTLET BOXES

   A.  Outlet boxes and covers to be pressed steel,
       knockout type or cast iron with drilled, tapped
       and plugged holes, hot-dipped galvanized or
       sherardized.  Boxes of proper Code size for the
       number of wires or conduits passing through or
       terminating therein, but in no case shall box be
       less than 4" square, unless specifically noted as
       smaller on the Drawings or boxes at end of a run
       and containing a single device may be of the
       "Handy Box" type.  Covers for flush outlets finish
       flush with plaster or other finished surface.

   B.  All boxes for data, telephone and combination
       outlets shall be 4-11/16" square by 2-1/2" deep
       minimum, with extension ring as required to
       accommodate the outlet assembly to be installed.

2.05 SWITCHES

   A.  Switches shall be totally enclosed, Specification
       grade, toggle switch type, color white with 277 volt
       A.C. rating for full capacity of contacts with
       incandescent or fluorescent lamp loads.  Switch
       ratings shall be 20 amp only.  Hubbell #CS1221
       or equal by P&S or Leviton.  Color as selected by
       Architect.

   B.  Where switches are mounted in multiple gang
       assembly and are operating at 277 volts and/or
       277 volts and 120 volts mounted in same outlet
       boxes, there shall be a barrier installed between
       each switch.

   C.  Color of switches shall be as selected by Architect.

2.06 RECEPTACLES

   A.  All receptacles in flush type outlet boxes shall be
       installed with a bonding jumper for ground between
       the grounded outlet box and the receptacle ground
       terminal.  Grounding through  the receptacle
       mounting straps is not acceptable.  The bonding
       jumper shall be sized in accordance with the branch
       circuit protective device as tabulated herein under
       "grounding".  Bonding jumper shall be attached at
       each outlet to the back of the box using drilled and
       tapped holes and washer head screws 6-32 or larger.
       For receptacles in surface mounted outlet boxes
       direct metal-to-metal contact between receptacle
       mounting strap (if it is connect to the ground
       contacts) and outlet boxes may be used.

   B.  Duplex convenience receptacles shall be
       specification grade, color white, 120 volt, 15
       ampere, NEMA 5-15R grounding type with
       grounding contact which is internally connected

       to the frame.  Outlet shall accommodate standard
       parallel blade cap and shall be back and side
       wired. Hubbell #CR5252 or equal by P&S or Leviton.

   C.  Where duplex receptacle is supplied by separate
       20-ampere, circuit, receptacle shall be NEMA 5
       -2OR. Hubbell #CR5352 or equal by P&S or
       Leviton.

   D.  Ground fault type duplex receptacle shall be 15
       ampere outlet with 20 ampere feed through,
       NEMA 5-15R. Hubbell #GFR5252 or equal by P&S
       or Leviton.

   E.  Isolated Ground receptacles shall be identified
       with an orange triangle on an orange receptacle
       body. Hubbell #CR5252IG or equal by P&S or
       Leviton.

   F.  Weatherproof Receptacle:  Ground fault type
       duplex receptacle.  On exposed conduit runs,
       weatherproof ground fault type receptacles as
       hereinbefore specified, installed in "FS" condulet.
       Covers shall be one of the following door type
       covers: Hubbell #WP26M or equal by P&S.

   G.  Special outlets as indicated on Drawings.

   H.  Color of receptacles shall be as selected by
       Architect.

2.07 PLATES

   A.  Provide plates for every switch, receptacle,
       telephone outlet, data outlet.  All plates shall
       be thermoplastic or nylon on all outlets, unless
       specifically noted otherwise.  Color as selected
       by Architect.

2.08 LIGHTING FIXTURES

   A.  Lighting fixtures shall have all parts and fittings
       necessary to complete and properly install the
       fixture.  All fixtures shall be wired from outlet to
       socket with #14 AWG Underwriters' Type "AF"
       or "CF" fixture wire.   All fixtures shall be
       equipped with lamps of size and type specified.

   B.  Lighting fixtures recessed in ceiling or wall which
       have a fire resistive rating of 1 hour or more shall
       be fully enclosed in a box which has a fire rating
       equal to that of the ceiling or wall.  The space
       from the fixture to the enclosure to be a minimum
       of 3 inches.

   C.  It is the Contractor's responsibility to verify actual
       ceiling construction type as defined on the
       Architectural Drawings and furnish all lighting
       fixture with the correct mounting devices and
       proper operating voltage whether or not such
       variations are indicated by fixture catalog number.
       The Contractor shall verify depth of all recessed
       lighting fixture with Architectural Drawings prior to
       ordering fixtures.  Any discrepancies that would
       cause recessed fixtures not to fit into ceiling shall
       be reported to the  Architect prior to ordering of
       the fixtures.

2.09 STRUCTURAL AND MISCELLANEOUS STEEL

   A.  Structural and miscellaneous steel used in
       connection with electrical work and located
       out-of-doors or in damp locations, to be hot-dip
       galvanized unless otherwise specified.  Included
       are underground pullbox covers and similar
       electrical items.  Galvanizing average 2.0 ounce
       per square foot and conform to ASTM A123.

2.10 CIRCUIT BREAKER

   A.  Where two or three pole breakers occur in the
       panels, they shall be common trip units.  Single
       pole breakers with tie-bar between handles will
       not be accepted.

   B.  Circuit Breakers shall be arranged in the panels
       so that the breakers on the proper trip settings and
       numbers correspond to the numbering in the panel
       schedules on the Drawings.  Circuit numbers of
       breakers shall be black-on-white micarta tabs or
       other previously approved method.  Circuit number
       tabs which can readily be changed from front of
       panel will not be accepted.  Circuit number tabs
       which can shall not be attached to or be a part of
       the breaker.

   C.  Circuit Breakers shall be bolt on type.

2.11 DISCONNECTS

   A.  Disconnect switches shall be 250 volt or 600
       volt A.C., NEMA Type HD, quick-made, quick-break,
       h.p. rated, fusible or non-fusible Class "R", in NEMA
       Type I enclosure, lockable, with number of poles and
       amperage as indicated on the Drawings.  Where
       enclosure is indicated W.P. (weatherproof) switches
       shall be in rain-tight NEMA Type 3R enclosure,
       lockable.  Maximum voltage, current and horsepower
       rating clearly marked on the switch enclosure and
       switches having dual element fuses shall have rating
       indicated on the metal plate.  Manufactured by GE,
       Square-D or approved equal.

2.12 SWITCHBOARDS

   A.  Switchboards shall be floor mounted, dead-front,
       dead-rear type, front and rear aligned,
       self-supporting, consisting of one or more vertical
       sections with group mounted circuit protective
       devices, instrumentation and control wiring as
       indicated on the drawings and as specified herein.
       Switchboards shall comply with U.L. Standard
       #UL-891.

   B.  Switchboards shall include but not be limited to
       the following:

       1.  Underground pullsection.

       2.  Metering facilities as required by the serving
           utility company

       3.  Main disconnect (where indicated on drawings).

       4.  Feeder protective devices.

       5.  Bussing.

   C.  Switchboard sections shall of the universal
       frame type using dieformed, 12 gauge steel
       members bolted and welded together.  Provide
       removable side and rear plates with formed edges
       all around.  Provide ventilation openings required to
       maintain minimum operating temperature.  Provide
       removable steel cover plates for all usable device
       spaces.  Provide lifting means and provisions for
       moving by means of rollers or skids to installation
       location.  Bolt individual sections together to form
       a single rigid switchboard assembly.  Provide full

       height, hinged, vertical wireway metal covers, on
       each vertical wireway, of each distribution section
       of the switchboard, containing group mounted
       feeder protective devices.

   D.  Horizontal and vertical busses shall be full
       length in each equipment section.  Buses shall
       have a minimum withstand rating as indicated
       on Drawings.

   E.  Provide interconnected full capacity neutral bus
       in each section with the same ratings and
       construction as the phase busses.

   F.  Provide interconnected ground bus in each
       section.

   G.  Provide space and all hardware and mounting
       attachments for future devices as indicated on
       the Drawings.

   H.  Main horizontal bussing shall be full capacity
       in all switchboard sections.

   I.  Vertical buss may be tapered, to not less than
       one third the ampacity rating of the main
       horizontal buss; but in no case shall be vertical
       buss be of less capacity than the sum of the frame
       size ampacities of overcurrent devices mounted in
       the respective sections including any indicated
       spares and spaces.

   J.  The switchboard bussing shall be of sufficient
       cross-sectional area to meet UL Standard 891
       on temperature rise.  Bus shall be copper with
       silver plated bus joints or extruded aluminum with
       tin plated bus joints.  The through bus shall have
       provisions for the addition of future sections.  The
       through bus supports, connections and joints are
       to be bolted with grade 5 hex head bolts and
       Belleville washers to minimize Maintenance
       Requirements.

   K.  Performance Requirements for circuit breakers
       conforming to one or more of the following
       applications:

        600 ampere or larger frame size.
        Larger than 400 ampere trip.
        Services entrance in main switchboard.
        Noted as main circuit breakers on the drawings.

       1.  Circuit breaker shall employ current sensors
           and static electronic automatic trip system.
           Three phase, or single-phase operation as
           noted on the drawings.  Current carrying
           components shall be completely isolated from
           the static trip units.  The trip unit shall be
           independent of external power sources.
           Circuit breaker shall be U.L. listed for reverse
           connection.

       2.  Breaker solid state trip control functions
           shall provide the following field adjustable
           features:

           a.  Adjustable ampere setting to vary the
               continuous current carrying capacity,
               minimum range of 80% thru 100% of full
               load trip rating.
           b.  Adjustable long-time delay setting to

       vary the time the breaker will trip under
               sustained overload conditions.  Minimum
               of three settings, "minimum - intermediate -
               maximum".
           c.  Adjustable short-time pickup to vary
               the level of high current the breaker can
               carry for short periods of time, minimum
               range of 2 times thru 8 times of ampere
               setting.
           d.  Adjustable short time delay to vary the time
               of the short - time pickup.  Minimum of three
               settings "minimum - intermediate -
               maximum".
           e.  Short time "I2t" switch to allow a current
               -square multiplied by time ramp function
               in the short-time system.  Two position
               setting "in-out".
           f.  Adjustable instantaneous pickup to vary the
               breaker ampere setting for immediate
               (instantaneous) interruption of severe
               overloads (short circuits).  Adjustable
               minimum range of 2.0 times thru 9 times of
               circuit breaker ampere sensor rating.
               (note where the coordination study requires
               a higher instantaneous setting, change the
               specified adjustable instantaneous trip to
               fixed instantaneous trip at 15 times the
               breaker ampere sensor setting).
           g.  Individual fault trip indicators shall
               provide local indication on the breaker
               for overload and short circuit (and ground
               fault where applicable) conditions.
           h.  Provide one Manufacturers standard test
               set for solid state trip circuit breakers.

   L.  Performance Requirements for circuit breakers
       conforming to one or more of the following
       applications:

           Smaller than 600 ampere frame size.
           400 ampere and smaller trip.
           225 ampere and larger frame size.
           Larger than 100 ampere trip.

       1.  Circuit breaker shall be molded case
           thermal-magnetic or solid-state trip.
           Thermal-magnetic circuit breakers shall
           be furnished with field adjustable,
           instantaneous magnetic trip element.

       2.  Solid state trip breaker shall conform
           to the requirements described for solid
           state breakers larger than 400 ampere
           trip except, only following field
           adjustments are required.

           a.  Ampere setting adjustable minimum
               range of 80% thru 100% of full load
               trip rating.
           b.  Short time pickup adjustable minimum
               range of 2 times thru 8 times of the
               ampere setting.
           c.  Fixed or field adjustable instantaneous
               trip.

   M.  Performance Requirements for circuit breakers
       conforming to the following applications:

        100 ampere frame size and smaller.
        100 ampere and smaller trip.

       1.  Circuit breaker shall be molded case
           thermal-magnetic trip.

   N.  Equipment components/devices, switchboards,
       and/or switchgear shall be manufactured by:
       General Electric AV-Line, Cutler Hammer,
       Square D, or Siemens.

2.13 PANELBOARDS

   A.  Panelboards shall be flush or surface mounting as
       indicated with circuit breakers as shown on panel
       schedule, hinged lockable doors, index card
       holders and proper bussing.

   B.  Where indicated on the Drawings, panelboards
       shall be furnished with subfeed breakers and/
       or lugs, split bussing, contactors, time switches,
       relays, etc., as required.

   C.  All panelboards shall be keyed alike.

   D.  All panelboards shall be finished with one
       coat of zinc chromate and coat of primer
       sealer after a thorough cleaning where exposed
       to public view (e.g., corridors, covered passages,
       offices, etc.) and gray in switchboard, janitor's
       heater and storage rooms.  Prime coated
       panelboard shall be painted to match surroundings
       after installation.  Panelboards shall be fabricated
       of sheet steel of the following minimum gauges;
       Door and trim #12; enclosure - code gauge steel.

   E.  Furnish all panelboards and terminal cabinets with
       Manufacturer flush locks and keys except where
       indicated otherwise herein.  Fasten the trim to
       panelboards and terminal cabinets by means of
       concealed, bolted or screwed fasteners accessible
       only when the door is open.

   F.  Panelboard 120/208 volt, 3-phase, 4 wire, S/N.

       Panelboard types as manufactured by:

       1.  Cutler-Hammer....... Type Pow-R-Line 1
       2.  General Electric.......Type AQ
       3.  Square D..................Type NQD
       4.  Siemens....................Type S series

   G.  Panelboards shown on the Drawings with relays,
       time clocks or other control devices shall have a
       separate metal barriered compartment mounted
       above panel with separate hinged locking door to
       match panelboard.  Provide mounting subbase in
       cabinet for control devices and wiring terminal
       strips.

   H.  Panelboard shall have a circuit index card holder
       removable type, with clear plastic cover.  Index
       card shall have numbers imprinted to match circuit
       breaker numbers.

   I.  Bussing shall be rectangular cross section copper,
       or silver or tin-plated aluminum.  Bussing shall be
       full length of the enclosure.

 PART 3 - EXECUTION

3.01  GROUNDING

   A.  Grounding shall be executed in accordance with
       all applicable Codes and Regulations and local
       authorities having jurisdiction.

   B.  Provide ground conductor in all branch circuit
       conduits serving receptacle loads.

   C.  Ground conductors for branch circuit wiring shall
       be attached at each outlet to the back of the box
       using drilled and tapped holes and washer head
       screws, 6-32 or larger.

   D.  Each panelboard, switchboard, pullbox or any
       other enclosure in which several ground wires
       are terminated shall be equipped with a ground
       bus secured to the interior of the enclosure. The
       bus shall have a separate lug for each ground
       conductor.  No more than one conductor shall be
       installed per lug.

3.02 CONDUIT

   A.  The sizes of the conduits for the various circuits
       as indicated on the Drawings and as required by
       Code for the size and number of conductors to be
       pulled therein.  Open ends capped with approved
       manufactured conduit seals as soon as installed
       and kept capped until ready to pull in conductors.
       Where running thread unions are necessary, only
       approved manufactured conduit unions used.  No
       bends or offsets will be permitted unless
       absolutely necessary.  Conduits to be concealed
       except as noted otherwise.

   B.  Rigid steel conduit or intermediate metal conduit
       shall be used where placed underground in
       concrete, in brick or masonry walls or exposed on
       roofs.  Rigid steel conduit shall not be installed in
       direct contact with the earth or sand.  Conduits
       installed in a wet, or exposed location in concrete
       have threads filled with red lead.  For short runs
       of conduits installed in the ground and with
       Architect's approval, conduits may be "half" lapped
       with polyvinyl chloride tape equal to Scotch Wrap.
       Joints to be "double" wrapped.  Tape shall be
       10 mil. thick.

   C.  Electrical metallic tubing up to and including 4
       inch may be installed as permitted by Codes
       reference within Specification.

   D.  Flexible conduit may be installed as permitted by
       Codes referenced within Specifications.  Sealtite,
       flexible conduit used for final connections to
       motors and in wet, damp or outdoor areas where
       Drawings indicate the use of flexible conduit.

   E.  Conduits throughout the work shall be securely
       and rigidly supported.  Supports placed not more
       than 10' apart and with a support provided not more
       than 3' from any outlet or bend.

   F.  RNMC Installation Locations

       RNMC conduit and RNMC fittings shall be installed
       in the following locations containing only
       "non-hazardous material":

       1.  Underground, concealed below earth grade,
           unless specifically noted or specified
           otherwise.

       2.  Exposed on utility service poles, for pole
           risers at 9 feet or higher above finish grade,
           schedule 80 PVC only.

       3.  RNMC type "EB" conduit(s) shall be concrete
           encased along the entire length of the conduits
           for all installation locations.

   G.  Conduit over metal channel, lath and plaster ceilings
       securely tied to the furring channels with #16 gauge
       galvanized wire ties space not over 4' apart.

   H.  Conduit placed against concrete above ground
       fastened to the concrete with pipe straps or one-
       screw conduit clamps attached to the concrete by
       means of expansion screw anchors and screws.

   I.  Conduits which are installed at this time and left
       empty for future shall have polyvinyl rope left in
       place for future use.

   J.  Conduit stub ups shall be provided with insulated
       throat bushings

   K.  Conduit exposed shall be run at right angles or
       parallel to the walls or structures.  All changes
       in direction, either horizontally or vertically
       shall be made with conduit outlet bodies as
       manufactured by Crouse Hinds or equal.  Conduits
       run on exposed beams or trellis work shall be
       painted to match surrounding surfaces.  Conduits
       run exposed on roofs shall be rigid steel or
       intermediate metal conduit and shall be installed
       on 4 x 4 redwood sleepers, maximum 5 foot on
       centers.  Sleepers shall be set on non-hardening
       mastic.

   L.  Re-route conduit where necessary to clear structural
       and mechanical obstructions.

   M.  Provide expansion and deflection fittings, with
       bonding jumper at all building expansion or seismic
       joint crossings.

3.03 CONDUIT CONCRETE ENCASEMENT

   A.  Conduits which are run underground exterior to
       building slab shall be continuously concrete
       encased except, 15 and 20 ampere power branch circuit
       conduits underground do not require concrete
       encasement.

   B.  PVC rigid-non-metallic-type EB conduit, of any size
       and any location shall be continuously concrete
       encased the full length of the conduit installation,
       including under building slab.

   C.  Concrete for encasement of underground conduits
       shall be 2000 PSI 28 days cure strength with a
       maximum of ¾-inch gravel. Concrete encasement of
       conduits shall be continuous without voids. The
       encasement shall extend 3-inches past the edges of
       all conduits on all sides of the circuit. Provide a
       continuous yellow 12 inch wide flat plastic tracer
       tape, located 12 inches above the conduits in the
       trench. The tracer tape shall be imprinted with
       "Warning-Electrical Circuits" a minimum of 24 inches
       on center.

   D.  Conduits located below or adjacent to structural
       foundations shall be separated from the foundation
       by a minimum of 12 inches. Conduits located below
       structural foundations shall be fully and continuously
       concrete back-filled and encased between the bottom of
       the foundation to the bottom of the conduits. The
       concrete shall be 4000 PSI 28 day cures strength
       instead of 2000-PSI concrete.

   E.  Underground Conduits

       1.  Three or more underground conduits larger than
           1-inch in size and occupying the same trench shall
           be separated and supported on factory fabricated,
           non-metallic, duct/conduit support spacers.  The
           spacers shall be modular, keyed interlocking type,
           "built-up" to accommodate quantity, size
           orientation and spacing of installed conduits.

   The spacers shall maintain a constant distance
           between adjacent conduit supports and hold conduits
           in place during trench backfill operations.
           Minimum support spacer installation interval along
           with length of the conduits shall be as follows:

           a. Concrete encased conduits, not less than 8 feet
              on center.
           b. Non-concrete encased conduits, not less than
              5 feet on center.

       2.  Provide trenching, excavation, shoring and Back-
           filling required for the proper installation of
           underground conduits. Tops of backfill shall match
           finish grade.

       3.  Bottoms of trenches shall be cut parallel to “finish
           grade” elevation.  Make trenches 12 inches wider
           than the greatest diameter of the conduit.

       4.  Back-filling Trenches for Conduits without Concrete
           Encasement Requirements

           a. Conduits which are not required by the Contract
              Documents to be concrete encased shall be set on
              a 3 inch bed of damp clean sand.  Conduit
              trenches shall be back-filled to within 12 inches
              of finished grade with damp sand after
              installation of conduit is completed.  Remainder
              of backfill shall be native soil.
           b. Provide a continuous yellow 12 inch wide flat
              plastic tracer tape, located 12 inches above the
              conduits in the trench. The tracer tape shall be
              imprinted with “Warning-Electric Circuits” a
              minimum of 24 inches on center.

   F.  Back-filling Trenches for Conduits with Concrete
       Encasement Requirements by the Contract Documents.

       1.  Trenches with all conduits concrete encased shall
           be back-filled with clean damp sand or native soil.

   G.  Backfill Material

       1.  Sand and native soil backfill of trenches shall be
           machine vibrated in 6-inch lifts to provide not
           less than 90% compaction of backfill.

       2.  Concrete and slurry mix shall be machine vibrated
           during installation to remove “air-voids”.

       3.  Soil shall have no stones, organic matter of
           aggregate greater than 3 inches.

       4.  The slurry mix shall consist of concrete, clean
           sand and clean water mixture. Maximum shrinking of
           slurry mix shall not exceed 5% wet to dry.

   H.  Do not backfill until Owner’s Representative has
       approved installation and As-Built Drawings are up to
       date. Promptly install conduits after excavation has
       been done, so as to keep the excavations open as short
       a time as possible. Excess soil from trenching shall be
       removed from the site.

   I.  Install underground conduit, except under buildings,
       not less than 24-inches below finished grade in non-
       traffic areas and 30-inches below finished grade in
       traffic areas, including roads and parking areas.
       Not less than 48-inches below finished grade under
       public/private transit system right of way and railroad
       right of way. Dimensions shall be measured to the top
       of the conduit.

   J.  Conduit crossing existing underground utilities shall
       cross below the bottom depth of the existing utilities.
       If the top portion of the existing utility depth below
       finish grade exceeds 72 inches and the specified
       separation and depths are maintained when crossing over
       the top of the existing underground utility, the
       conduit may cross above the existing underground utility.

   K.  Provide long radius horizontal bends (minimum radius
       of 36 times the conduit diameter) in underground conduits
       where the conduit is in excess of 100 feet long.

   L.  Conduits installed below grade and on grade below
       buildings, shall not be smaller than 0.75 inches.
       Conduits for circuits exceeding 600 volts shall not be
       smaller than 5.0 inches.

   M.  Underground conduits entering a building shall be
       sloped.  The conduit direction of slope shall be away
       from the building, and shall prevent water in the
       conduit from “gravity draining” towards the building.
       The conduit slope “high point” shall originate from the
       building, out to the first exterior pullbox, manhole
       etc. exterior conduit termination “low point”. The
       minimum slope angle shall be a constant 8 inches (or
       greater) of fall for each 100 feet of conduit length.

   N.  Dewatering

       1.  Provide pumping to remove, maintain and dispose
           of all water entering the excavation during the
           time the excavation is being prepared, for the
           conduit laying, during the laying of the conduit,
           and until the backfill at the conduit zone has been
           completed.  These provisions shall apply on a
           continuous basis.  Water shall be disposed of in a
           manner to prevent damage to adjacent property.
           Trench water shall not be drained through the
           construction.  Groundwater shall not be allowed to
           rise around the pipe until joining compound has
           firmly set.

       2.  The Owner’s Representative shall be notified
           48 hours prior to commencement of dewatering.

3.04 OUTLET JUNCTION BOXES

   A.  Flush mounted boxes shall be attached to two
       studs or structural members by means of metal
       supports.

   B.  Boxes located above suspended ceiling shall be
       attached to structural members.  Where boxes are
       suspended, they shall be supported independently of
       the conduit system by means of hanger rods and/or
       preformed steel channels.  Boxes shall be supported
       independent of all piping, duct work, equipment
       ceiling hanger wires and suspended ceiling grid
       systems.

   C.  Boxes installed in common party separation walls,
       in corridor walls and service walls shall be
       acoustically sealed on the exterior back and sides
       of the box, including wall openings around the box,
       with a 1/8" minimum thickness resilient sound
       absorbing sealant, as manufactured by Lowry and
       Assoc., Inc.

3.05 WIRE AND CABLE

   A.  Branch circuit and fixture joints for #10 AWG and
       smaller wire shall be made with UL-approved
       connectors listed for 600 volts, approved for use
       with copper and/or aluminum wire.  Connector to
       consist of a cone-shaped, expandable coil spring
       insert, insulated with a nylon shall and 2 wings
       placed opposite each other to serve as a built-in
       wrench or shall be molded one-piece as
       manufactured by "Scotchlok".

   B.  Branch circuit joints #8 and larger screw pressure
       lugs made of high strength structural aluminum alloy
       and UL-approved for use with both copper and/or
       aluminum wire as manufactured by Thomas & Betts.

   C.  Splices insulated with plastic splicing tape, half-
       lapped and at least the thickness of the wire
       insulation.  Tape shall be fresh and quality equal
       to Scotch.

   D.  Correspond each circuit to the branch number
       indicated on the panel schedule shown on the
       Drawings except where departures are approved
       by the Architect or the Owner's Inspectors.

   E.  All wiring, including low voltage, shall be installed
       in conduit, unless otherwise noted.  Conduit may be
       omitted for low voltage interconnect wiring between
       ceiling mounted occupancy sensors where plenum
       rated wiring is installed above accessible ceilings.

   F.  Control wiring to conform to the wiring diagrams
       shown on the Mechanical Drawings and the
       Manufacturer's wiring diagrams.  Control the
       equipment in the manner specified under the
       "Mechanical" Section of the Specifications.  Control
       wire to be color-coded for each in making final
       connections.  Tag all spare conductors.

   G.  Wiring within panel enclosures to be neatly grouped
       and laced with Thomas & Betts "Ty-rap" spaced 3"
       apart and fanned out to the terminals.  Tag all
       spare conductors.

3.06 MC CABLE INSTALLATION

   A.  General

       1.  MC cable shall not be "spliced" or coupled
           directly to any other conduit type under any
           circumstance.

       2.  MC cable shall not be installed exposed.
           Where exposed installation occurs, provide a
           conduit to completely enclose and protect the
           MC Cable.  The inside diameter of the conduit
           shall be sized 1.6 times the outside diameter
           of the MC cable.  The conduit type and
           installation methods shall comply with the
           Contractor Documents.

       3.  MC cable shall be continuous length between
           end point terminations, without intermediate
           splices or junctions.

       4.  MC cable shall be supported and attached.
           MC cable supports and attachments shall be
           the same as contract document requirements
           for conduit, with the following exceptions:

           a.  Support at not more than 3ft. intervals
               along the entire length of the MC cable.
           b.  Support within 12 inches of each bend or
               change of direction.
           c.  Support within 12 inches of each
               termination entrance.

       5.  The minimum installed bending radius shall
           not be less than 8 times the outside diameter
           of cable assembly, as measured at the inside
           radius cable jacket surface.

       6.  Cable lengths of less than 6 feet shall not
           be permitted.

       7.  MC cable shall be installed and terminated to
           comply with Manufacturer's recommendations.

   B.  Permitted Applications

       1.  MC cable may be provided only for electric
           power circuits and where complying with all of
           the following conditions:

           a.  Circuits operating on line to ground
               60HZ-AC circuit voltages, exceeding 100
               volts and less than 500 volts.
           b.  The full load ampere rating and circuit
               conductor quantities of the proposed MC
               cable shall be equal to or greater than
               the full load ampere rating for the
               conduit and wire conductors shown on
               the Contract Drawings.
           c.  The electrical circuit voltage drop of
               the proposed MC cable shall be equal to
               or less than for the conduit and wire
               conductor sizes shown on the Contract
               Drawings.
           d.  The conductor sizes in MC cable shall not
                be smaller than the conductor sizes
                described for conduit and wire installations.
           e.  MC cable shall not be permitted on circuits
               with more than one phase conductor per
               phase.
           f.  MC cable shall not be used for homerun
               conduits or throughout a single circuit
               homerun and branch circuit.

       2.  MC type cable may only be installed in the
           following locations in areas that do not contain
           classified hazardous materials (MC cables
           without PVC jacket):

           a.  Concealed in hollow non-masonry metal
               stud frame and wood stud frame fully
               enclosed walls.
           b.  Concealed above fully enclosed ceiling
               spaces.

3.07 SWITCHBOARD MOUNTING

   A.  Install switchboards in accordance with
       Manufacturer's written instructions and applicable
       portions of NECA's "Standards of Installations"
       for switchboards and motor control centers.

   B.  Bolt switchboards to floor and wall where wall
       exists.  Where units are free standing provide
       preformed steel channel or angle iron bracing to
       nearest wall or building structural member.
       Switchboard anchoring shall be designed for
       a 1.0 gravity lateral acceleration of the
       equipment. Submit structural calculations
       and details.

3.08 SWITCHBOARD TESTING (ADDITIONAL
REQUIREMENTS)

   A.  Adjustable settings shall be set and tested after
       the equipment installation is complete, for proper
       operation at set pickup and/or drop-out points, by
       an independent test laboratory.  Testing shall
       comply with the Equipment Manufacturer
       recommendations. Submit three copies of all test
       results to OWNER's Representative. Correct any
      deficiencies and retest.

3.09 PANELBOARD MOUNTING

   A.  Flush mounted panelboards and terminal
        cabinets shall be securely fastened to at least
        two studs or structural members.  Trim shall be
        flush with finished surface.

   B.  Surface mounted panelboards and terminal
       cabinets shall be secured to walls by means of
       preformed steel channels securely fastened to at
       least two studs or structural members.

   C.  Panelboards shall be installed to insure the top
       circuit protective device (including top
       compartment control devices) are not more than
       6'-6' above finish floor in front of the panel and
       the bottom device is a minimum of 12" above the
       floor. Manufacturer shall specifically indicate on
       Shop Drawing submittals each panel where these
       conditions can not be met.
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