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CBC EXCERPT FOR ADA PARKING STALL STRIPING 6" ASPHALT CONCRETE DIKE

REVISION LOG







LIGHT FIXTURE, 1 x 4 - PENDANT MOUNTED

LIGHT FIXTURE, 1 x 8 - PENDANT MOUNTED

LIGHT FIXTURE, 1 x 4 - RECESSED MOUNTED

LIGHT FIXTURE, 1 x 8 - RECESSED MOUNTED

LIGHT FIXTURE, 1 x 4 - SURFACE MOUNTED

LIGHT FIXTURE, 2 x 2 - RECESSED MOUNTED

LIGHT FIXTURE, 2 x 4 - RECESSED MOUNTED

LIGHT FIXTURE, 2 x 2 - SURFACE MOUNTED

LIGHT FIXTURE, 2 x 4 - SURFACE MOUNTED

LIGHT FIXTURE, 4' STRIP - SURFACE MOUNTED

LIGHT FIXTURE, 8' STRIP - SURFACE MOUNTED

LIGHT FIXTURE, EGRESS - WALL MOUNTED

LIGHT FIXTURE, EXIT DOUBLE FACE - CEILING MOUNTED

LIGHT FIXTURE, EXIT DOUBLE FACE - WALL MOUNTED

LIGHT FIXTURE, EXIT SINGLE FACE - CEILING MOUNTED

LIGHT FIXTURE, 1 x 8 - SURFACE MOUNTED

LIGHT FIXTURE, EXIT SINGLE FACE - WALL MOUNTED

LIGHT FIXTURE - PENDANT MOUNTED

LIGHT FIXTURE - RECESSED MOUNTED

LIGHT FIXTURE, WALL WASH - RECESSED MOUNTED

LIGHT FIXTURE - POLE MOUNTED

LIGHT FIXTURE, NO ARM - POLE MOUNTED OR BOLLARD

LIGHT FIXTURE - SURFACE MOUNTED

LIGHT FIXTURE - WALL MOUNTED

CIRCUIT - CONCEALED

CIRCUIT - EXPOSED

CIRCUIT - UNDER FLOOR, GROUND OR SLAB

CIRCUIT - HOME RUN

CIRCUIT - STUB OUT

CIRCUIT - STUB DOWN

CIRCUIT - STUB UP

CIRCUIT - COMPLETE CONNECTION

E-001 ELECTRICAL LEGEND AND ABBREVIATIONS
E-002 ELECTRICAL SHEET SPECIFICATIONS
E-003 PHOTOMETRIC SITE PLAN - SITE

E-101 ELECTRICAL SITE PLAN

E-111 ELECTRICAL PLANS - UNITS 1-9, RESTROOMS
E-112 ELECTRICAL PLANS - UNITS 10-25

E-501 DETAILS - ELECTRICAL
E-502 DETAILS - ELECTRICAL

E-601 DIAGRAMS - ELECTRICAL

E-701 SCHEDULES

DEMO KEYED NOTE TAG

ELECTRICAL EQUIPMENT TAG

KEYED NOTE TAG1

X
X MECHANICAL EQUIPMENT TAG

X REVISION DELTA

EQUIPMENT MANUFACTURER'S IDENTIFICATION NUMBER1

ATS

PANEL

CIRCUIT BREAKER

FUSE

ATS

PANEL
1LA

100A
3P

XXXA
XXP

XXXA
XXP UTILITY FUSE

GROUND ROD

M

M

METER

METER CT

TRANSFORMER

JUNCTION BOX - WALL MOUNTED +18" A.F.F. U.O.N.J

J

J

JUNCTION BOX - FLOOR MOUNTED

JUNCTION BOX - CEILING MOUNTED

POWER OUTLET, DEDICATED DUPLEX - FLOOR MOUNTED, FLUSH LID U.O.N.

POWER OUTLET, FOURPLEX - CEILING MOUNTED

POWER OUTLET, FOURPLEX - FLOOR MOUNTED, FLUSH LID U.O.N.

POWER OUTLET, DEDICATED FOURPLEX - FLOOR MOUNTED, FLUSH LID U.O.N.

POWER OUTLET, DUPLEX - FLOOR MOUNTED, FLUSH LID U.O.N.

POWER OUTLET, DEDICATED DUPLEX - WALL MOUNTED +18" A.F.F. U.O.N.

POWER OUTLET, SWITCHED DUPLEX -  +18" A.F.F. U.O.N.

POWER OUTLET, FOURPLEX - WALL MOUNTED  +18" A.F.F. U.O.N.

POWER OUTLET, DEDICATED FOURPLEX - WALL MOUNTED  +18" A.F.F. U.O.N.

POWER OUTLET , DUPLEX - WALL MOUNTED +18" A.F.F. U.O.N.

POWER OUTLET, SIMPLEX - WALL MOUNTED +18" A.F.F. U.O.N.

SWITCH, 3-WAY CONTROL - WALL MOUNTED +42" A.F.F. U.O.N.

SWITCH, DIMMER CONTROL - WALL MOUNTED +42" A.F.F U.O.N.

SWITCH, MOTOR RATED - NOTED MOUNTING

 LV MASTER CONTROL - WALL MOUNTED +42" A.F.F U.O.N.

LV VACANCY SENSOR CONTROL - CEILING MOUNTED

SWITCH, SINGLE CONTROL - WALL MOUNTED +42" A.F.F. U.O.N.

S

3

S

D

S

M

POWER OUTLET, DEDICATED DUPLEX - CEILING MOUNTED

POWER OUTLET, DEDICATED FOURPLEX - CEILING MOUNTED

POWER OUTLET, DUPLEX - CEILING MOUNTED

S

4 SWITCH, 4 WAY CONTROL - WALL MOUNTED +42" A.F.F. U.O.N.

S

PC SWITCH, PHOTO CELL

ELECTRICAL DEVICES

LIGHT FIXTURES

DIAGRAMS

EQUIPMENT

CIRCUITING

MISCELLANEOUS

DISCONNECT, NON-FUSED

DISCONNECT, WITH FUSE

DIVISION 15 FAN

STARTER, WITH CIRCUIT BREAKER

STARTER, WITH FUSE

STARTER, NON-FUSED

PANELBOARD FLUSH

PANELBOARD SURFACE

ENCLOSURE FLUSH

DISTRIBUTION BOARD

ENCLOSURE SURFACE

METER SECTION

MOTOR

MTTB

M

TRANSFORMER

SITE PULL BOX / VAULT

SECURITY

TC ASTRONOMICAL TIME CLOCK

PLUG LOAD CONTROLLER - MOUNT IN ACCESSIBLE LOCATION

CONTROLS

LV SCENE SWITCH - WALL MOUNTED +42" A.F.F U.O.N.
(NUMBER OF SCENE BUTTONS AS INDICATED)Sx

ROOM LIGHTING CONTROLLER - MOUNT IN ACCESSIBLE LOCATION
(NUMBER OF ZONES AS INDICATED)RCx

S

V1

S

V2

SWITCH, VACANCY CONTROL - SINGLE POLE - WALL MTD +42" A.F.F U.O.N.

SWITCH, VACANCY CONTROL - DUAL POLE - WALL MOUNTED +42" A.F.F U.O.N.
(FAN CONTROL SHALL BE PROVIDED WITH TIME DELAY)

V

DL LV DAYLIGHTING SENSOR CONTROL - DUAL ZONE - CEILING MOUNTED

PLC

M

LIGHT FIXTURE, EXIT WITH EGRESS - WALL/CEILING MOUNTED

DC

MS SECURITY MOTION SENSOR:  +84" AFF TO TOP OF SINGLE GANG BOX, 3/4"
CONDUIT STUBBED TO ACCESSIBLE SPACE ABOVE CEILING

SECURITY DOOR CONTACT: 1/2" CONDUIT FROM DOOR FRAME STUBBED TO
ACCESSIBLE SPACE ABOVE CEILING

INTRUSION ALARM KEYPAD: +44" TO TOP OF SINGLE GANG BOX, 3/4" CONDUIT
STUBBED TO ACCESSIBLE SPACE ABOVE CEILINGK

SINGLE GANG BOX FOR SECURITY CAMERA: 3/4" CONDUIT TO ACCESSIBLE
SPACE ABOVE CEILING, MOUNT HIGH ON WALL, VERIFY BOX LOCATIONS AND
HEIGHTS WITH DISTRICT PRIOR TO ROUGH-IN

C

T

NOTE:
ALL 15- AND 20-AMPERE, 125- AND 250-VOLT NONLOCKING-TYPE RECEPTACLES IN PRESCHOOLS
AND ELEMENTARY EDUCATION FACILITIES SHALL BE TAMPER-RESISTANT TYPE.

LOW VOLTAGE

VOICE/DATA OUTLET - NOTED MOUNTING

VOICE/DATA OUTLET - WALL MOUNTED +18" A.F.F.

DATA OUTLET FOR EXTERIOR WIRELESS ACCESS POINT, +10'-0" A.F.F.

DATA OUTLET - WALL MOUNTED +18" A.F.F.

VOICE OUTLET - +48" A.F.F. TO CENTER WITH PHONE MOUNT KEYSTONE
WALL PLATE, SINGLE GANG, 1-PORT STAINLESS STEEL

VOICE OUTLET - WALL MOUNTED +18" A.F.F.

WP EXTERIOR SPEAKER: +96" A.F.F. U.O.N., 3/4" CONDUIT STUBBED INTO
ACCESSIBLE SPACE ABOVE CEILING

SPEAKER/ CLOCK:  +96" A.F.F. U.O.N., 1" CONDUIT STUBBED INTO
ACCESSIBLE SPACE ABOVE CEILING

WP

CEILING SPEAKER

DATA OUTLET - CEILING MOUNTED

WALL MOUNTED SPEAKER: +96" A.F.F. U.O.N., 3/4" CONDUIT STUBBED INTO
ACCESSIBLE SPACE ABOVE CEILING

DATA OUTLET - CEILING MOUNTED FOR WIRELESS ACCESS POINT.WAP

DATA OUTLET - NOTED MOUNTED

WAP
WP

4-GANG IN-WALL A/V CONNECTION ENCLOSURE (HUBBELL #NSAV124M)
WITH (1) RECEPTACLE POWER KIT MOUNTED AT +60" AT FLAT PANEL
LOCATION. PROVIDE 1" CONDUIT TO ACCESSIBLE CEILING SPACE

AV1

TV OUTLET, WALL MOUNTED +18" A.F.F., U.O.N., 3/4" CONDUIT STUBBED
INTO ACCESSIBLE SPACE ABOVE CEILING

TV

VOICE OUTLET - FLOOR MOUNTED

DATA OUTLET - FLOOR MOUNTED

VOICE/DATA OUTLET - FLOOR MOUNTED

ABBREVIATIONS

ELECTRICAL SHEET INDEX

A AMPERES
AC ALTERNATING CURRENT
A.F.F. ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AL ALUMINUM
ANN ANNUNCIATOR
APPROX APPROXIMATE
ARF ABOVE RAISED FLOOR
AWG AMERICAN WIRE GAUGE
BAT BATTERY
BFG BELOW FINISH GRADE

CENTERLINE
C, CND CONDUIT
CB CIRCUIT BREAKER
CKT CIRCUIT
CO CONDUIT ONLY
COMM COMMUNICATIONS
CONST CONSTRUCTION
CONT CONTINUED
CP CONTROL PANEL
CPT CONTROL POWER TRANSFORMER
CT CURRENT TRANSFORMER
CU COPPER
DC DIRECT CURRENT
DWG DRAWING
(E) EXISTING
EA EACH
EF EXHAUST FAN
EMT ELECTRICAL METALLIC CONDUIT
ENT ELECTRICAL NON-METALLIC

CONDUIT
EP EXPLOSION PROOF
EQ EQUAL
EVACS EMERGENCY VOICE &

COMMUNICATIONS SYSTEM
(F) FUTURE
FA FIRE ALARM
FACP FIRE ALARM CONTROL PANEL
FC FAN COIL
G, GND GROUND
GFCI GROUND FAULT CIRCUIT

INTERRUPTER
GFI GROUND FAULT INTERRUPTER
HV HIGH VOLTAGE

HVAC HEATING, VENTILATION &
AIR-COND.

IG ISOLATED GROUND
IMC INTERMEDIATE METAL CONDUIT
JB JUNCTION BOX
KV KILO VOLT
KVA KILO VOLT-AMP
KW KILO WATT
LV LOW VOLTAGE
MAX MAXIMUM
MC METAL-CLAD
MCC MOTOR CONTROL CENTER
MFR, MFGR MANUFACTURER
MIC MICROPHONE
MIN MINIMUM
MDP MAIN DISTRIBUTION BOARD
MSB MAIN SWITCHBOARD
MTD MOUNTED
(N) NEW
N, NEUT NEUTRAL
N/A NOT APPLICABLE
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NTS NOT TO SCALE
OC ON CENTER
PNL PANEL
PVC POLYVINYL CHLORIDE
PB PULL BOX, ELECTRICAL
REQD REQUIRED
RGS, RSG RIGID GALVANIZED STEEL
RTU REMOTE TERMINAL UNIT
SP SPACE, SPARE
SS STAINLESS STEEL
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
TP TAMPER PROOF
TYP TYPICAL
UF UNDER FLOOR
UG UNDER GROUND
U.O.N. UNLESS OTHERWISE NOTED
V VOLT
VA VOLT-AMP
W/0 WITHOUT
WP WEATHER PROOF
XFMR TRANSFORMER

APPLICABLE CODES & STANDARDS REFERENCES

ADA REQUIREMENTS
A. ALL HEIGHTS CALLED OUT ON PLANS ARE TO CENTERLINE OF DEVICE, U.O.N.

B. FOLLOW ALL ADA REQUIREMENTS FOR DEVICE MOUNTING:
· MAX UNOBSTRUCTED FORWARD REACH 48-INCHES TO TOP OF DEVICE.
· MIN UNOBSTRUCTED FORWARD REACH 15-INCHES TO BOTTOM OF DEVICE.
· MAX OBSTRUCTED FORWARD REACH 44-INCHES TO TOP OF DEVICE.
· MAX OBSTRUCTED SIDE REACH 46-INCHES TO TOP OF DEVICE.

XX

X
E1 E2

X
E-

X

DETAIL REFERENCE

DETAIL REFERENCE

PLAN NORTH ARROW

LV SWITCH, UP TO FOUR ZONES, EACH WITH ON/OFF AND DIMMER CONTROL -
WALL MOUNTED +42" A.F.F U.O.N.DX

PARTIAL LIST OF APPLICABLE CODES AS OF January 1, 2020*
2019 California Administrative Code (CAC), Part 1, Title 24 CCR*
2019 California Building Code (CBC), Part 2, Title 24 CCR

(2018 International Building Code, Vol. 1 & 2, and 2019 California amendments)
2019 California Electrical Code (CEC), Part 3, Title 24 CCR

(2017 National Electrical Code and 2019 California Amendments)
2019 California Mechanical Code (CMC), Part 4, Title 24 CCR

(2018 IAPMO Uniform Mechanical Code and 2019 California amendments)
2019 California Plumbing Code (CPC), Part 5, Title 24 CCR

(2018 IAPMO Uniform Plumbing Code and 2019 California amendments)
2019 California Energy Code (CEC), Part 6, Title 24 CCR
2019 California Fire Code (CFC), Part 9, Title 24 CCR

(2018 International Fire Code and 2019 California Amendments)
2019 California Existing Building Code (CEBC), Part 10, Title 24 CCR

(2018 International Existing Building Code and 2019 California Amendments)
2019 California Green Building Standards Code (CALGreen), Part 11, Title 24 CCR
2019 California Referenced Standards Code, Part 12, Title 24 CCR
Title 19 CCR, Public Safety, State Fire Marshal Regulations
2016 ASME A17.1/CSA B44-13 Safety Code for Elevators and Escalators (per 2019 CBC Part 2 Ch 35)
Note:  Cal/OSHA Elevator Unit enforces CCR Title 8 and uses the 2004 ASME A17.1 by adoption

PARTIAL LIST OF APPLICABLE STANDARDS
NFPA 13 - Standard for the Installation of Sprinkler Systems (CA amended)......................2016 Edition
NFPA 14 - Standard for the Installation of Standpipe and Hose Systems (CA amended)....2016 Edition
NFPA 17 - Standard for Dry Chemical Extinguishing Systems.............................................2017 Edition
NFPA 17A - Standard for Wet Chemical Extinguishing Systems..........................................2017 Edition
NFPA 20 - Standard for the Installation of Stationary Pumps for Fire Protection..................2016 Edition
NFPA 22 - Standard for Water Tanks for Private Fire Protection..........................................2013 Edition
NFPA 24 - Standard for the Installation of Private Fire Service Mains and

Their Appurtenances (CA amended)................................................................................2016 Edition
NFPA 72 - National Fire Alarm and Signaling Code (CA amended).....................................2016 Edition
NFPA 80 - Standard for Fire Doors and Other Opening Protectives.....................................2016 Edition
NFPA 2001 - Standard on Clean Agent Fire Extinguishing Systems (CA amended)............2015 Edition
UL 300 - Standard for Fire Testing of Fire Extinguishing Systems for

Protection of Commercial Cooking Equipment.................................................................2005 (R2010)
UL 464 - Audible Signaling Devices for Fire Alarm and Signaling Systems,
     Including Accessories.......................................................................................................2003 Edition
UL 521 - Standard for Heat Detectors for Fire Protective Signaling Systems.......................1999 Edition
UL 1971 - Standard for Signaling Devices for the Hearing Impaired.....................................2002 (R2010)

ICC 300 - Standard for Bleachers, Folding and Telescopic Seating, and Grandstands........2017 Edition

For a complete list of applicable NFPA standards refer to 2019 CBC (SFM) Chapter 35 and California Fire
Code Chapter 80.

See California Building Code Chapter 35 for State of California amendments to the NFPA Standards.

*All parts of the 2019 California Building Code become effective January 1, 2020 except the effective date for

the use of the 2019 Building Energy Efficiency Standards (Title 24, Part 1, Chapter 10) is January 8, 2019 and

the effective date for the use of the California Administrative Code (Title 24, Part 1, Chapter 4) is January 8,

2019.

SWITCH, DIMMER WITH VACANCY CONTROL - WALL MOUNTED +42" A.F.F U.O.N.
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1. IF MORE THEN 3 CURRENT CARRYING CONDUCTORS ARE INSTALLED PER RACEWAY.
CONTRACTOR SHALL DEMONSTRATE COMPLIANCE WITH NEC TABLE 310.15(B) (3) (a).

1.1. MAX (9) #12 AWG FOR 20A CIRCUITS.
1.2. MAX (6) #10 AWG FOR 30A CIRCUITS.
1.3. MAX (6) #8 AWG FOR 40A CIRCUITS.

2. FOR BRANCH CIRCUITS DO NOT EXCEED NEC CONDUIT FILL REQUIREMENTS,
PROVIDE MAX:

2.1. MAX (9) #12 AWG THHN PER 3/4"EMT CONDUIT.
2.2. MAX (6) #10 AWG THHN PER 3/4" EMT CONDUIT.
2.3. MAX (4) #8 AWG THHN PER 3/4" EMT CONDUIT.
2.4. MAX (3) #6 AWG THHN PER 3/4"EMT CONDUIT.
2.5. MAX (2) #4 AWG THHN PER 3/4"EMT CONDUIT.
2.6. MAX (3) #4 AWG THHN PER 1" EMT CONDUIT.
2.6. MAX (2) #2 AWG THHN PER 1" EMT CONDUIT.
2.7. MAX (3) #2 AWG THHN PER 1 1/4" EMT CONDUIT.

3. FOR 20A CIRCUITS PROVIDE MINIMUM:
3.1. UP TO 75FT - #12 AWG
3.2. 75FT TO 150FT - #10 AWG
3.3. 150FT TO 250FT - #8 AWG

4. ADHERE TO VOLTAGE DROP LIMITS AS SHOWN BELOW:

SUMMARY OF VOLTAGE DROP LIMITS

2% VOLTAGE
DROP (V)CIRCUIT VOLTS (V)

3% VOLTAGE
DROP (V) TOTAL LOSS (V)

2.4120 3.6 6.0

4.2208 6.2 10.4

4.8240 7.2 12.0

5.5277 8.3 13.9

9.6480 14.4 24.0

VOLTAGE DROP FOR COMMON COPPER WIRE GAUGES AND CURRENT LOADS

MAXIMUM FEEDER LENGTH MAXIMUM BRANCH CIRCUIT LENGTHCIRCUIT
AMPSWIRE 120 208 240 277 480 120 208 240 277 480

1214 39 67 78 90 156 58 101 117 135 233
1612 46 80 93 107 185 69 120 139 160 278
2410 48 83 96 111 192 72 125 144 166 288
328 57 99 115 132 229 86 149 172 199 344
406 73 127 146 169 293 110 190 220 253 439
524 89 154 178 206 356 134 232 267 309 535
722 103 178 206 237 412 154 267 309 356 617
960 123 212 245 283 490 184 319 368 424 735

10800 137 238 274 317 549 206 357 412 475 823
1440000 163 283 327 377 654 245 425 490 566 980

164250
(kcmil) 170 294 340 392 679 255 441 509 588 1019

184300 181 314 362 418 725 272 471 543 627 1087
200350 195 338 390 450 779 292 506 584 675 1169
248500 224 388 448 517 896 336 582 672 776 1344

WIRING NOTES

ELECTRICAL

1.01- RELATED DOCUMENTS
A. The General Conditions, Supplementary Conditions and  Division 1 apply to the electrical work.

1.02 - WORK INCLUDES
A. Work included in this section:  All materials, labor, equipment, services, and incidentals necessary to

install the Electrical Work as shown on the drawings and as specified hereinafter, including, but not
limited to the following:

1. Distribution system, including main switchboard, panelboards, and feeders.
2. Branch circuit wiring, wiring devices and connections to all equipment requiring electrical service.
3. Lighting fixtures with hangers, anchors and supports. Lighting Controls.
4. Electrical equipment grounding system.
5. Telecommunication boxes, outlets, raceways and cabletrays.
6. Mechanical equipment power and control connections as stated in the mechanical and electrical

specifications and as shown on the mechanical and electrical drawings.
7. Fire alarm system shall be Design Build by a Fire Alarm contractor.
8. Security and access control.
9. Raceways, outlet boxes and power connections for security and access control system.  Coordinate

all requirements with Owner.
10. Sleeves, inserts and blocking in cast concrete as required for work in this section.
11. All required incidental work, such as excavating and backfilling, roof flashing, and testing.
12. Any  other  electrical work as might reasonably be implied as required, even though not specifically

mentioned herein or  shown on the drawings.

1.03 - INCORPORATED DOCUMENTS
A. Requirements of the general conditions, supplementary conditions, and division 1. sections apply to all

work in this section, unless modified herein.
B. Published specifications, standard tests or recommended methods of trade, industry or government

organizations apply to work of this section where cited by abbreviations noted below, unless modified
herein.

1. NATIONAL ELECTRICAL CODE, LATEST EDITION, (NEC).
2. NEMA STANDARDS
3. UNDERWRITERS' LABORATORIES, INC. (UL).
4. LOCAL UTILITY COMPANY REGULATIONS.
5. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

1.04 - CONDITIONS AT SITE:
A. Visit to site is required of all bidders prior to submission of bid.  All will be held to have familiarized

themselves with all discernible conditions and no extra payment will be allowed for work required
because of these conditions, whether specifically mentioned or not.

1.05 - QUALITY ASSURANCE
A. Conformance:

1. All work shall conform to the applicable requirements of Article 1.03 above.
2. The Contractor shall notify the Architect, prior to submission of bid, about any part of the   design

which fails to comply with abovementioned requirements.
3. If after contract is awarded, minor changes and additions are required by aforementioned authorities,

even though such work is not shown on drawings or covered in specifications, they shall be included
at Contractor's expense.

B. Coordination:
1. The Contractor shall become familiar with the conditions at the job site, and with the drawings and

specifications and plan the installation of the electrical work to conform with the existing conditions
and that shown and specified so as to provide the best possible assembly of the combined work of
all trades.

2. The Contractor shall work out in advance all "tight" conditions, involving all trades and if found
necessary, supplementary drawings shall be prepared by this Contractor, for the Architect's
approval, before work proceeds in these areas.  No additional costs will be considered for work
which must be relocated due to conflicts with the work of other trades.

1.06 - SUBMITTALS
A. Product Data:

1. Comply with the General Provisions of the Contract.
2. Within 15 days after award of the Contract, submit:

a. Complete material list of all items proposed to be furnished and installed under this Section,
including but not limited to the following items: Circuit breakers, lighting fixtures, conduit,
devices, enclosures, etc.

b. Manufacturers' specifications and other data required to demonstrate compliance with the
specified requirements.

c. Manufacturers' recommended installation procedures which, when approved by the
Architect, shall become the basis for inspecting and accepting or rejecting actual installation
procedures  used on the work.

3. Shop Drawings:  Furnish shop drawings and/or equipment cuts for the following:
a. Light Fixtures
b. Switchboard
c. Panelboards
d. Motor Starters, Control Equipment, and Control Relays
e. Disconnect Switches
f. Fire Alarm System
g. Lamps
h. Ballasts
i. Lighting Control System
j. Security and access Control
k. Switches, receptacles and faceplates.

4. Test Reports:
a. Factory Tests where indicated for specific equipment.
b. Field Tests:  Performance tests as specified for specific equipment.
c. When series rated circuit breakers are used, provide a letter from the manufacturer of the

equipment confirming that U.L. series rating exists for all protective devices. State the
available fault current from the Utility Company and indicate that the overcurrent devices
exceed the available fault current at the respective point of protection.

1.07- MATERIALS
A. Materials of the same type or classification, used for the same purpose, shall be the product of the

same manufacturer.

1.08 - ACCEPTABLE MANUFACTURERS
A. Materials shall be of make mentioned elsewhere in this specification.  All materials shall be the best of

their several kinds, perfectly new and approved by the Underwriters' Laboratories.
B. Where material, equipment, apparatus or other products are specified by manufacturer, brand name,

type or catalog number, such designation is to establish standards of desired quality, style and utility
and shall be the basis of the bid.  Materials so specified shall be furnished under the contract unless
changed by written approval of  the  Owner's Representative. Where two or more designations are
listed, choice shall be optional with this Contractor, but this Contractor must submit his choice for final
approval.

1.09 - DELIVERY, STORAGE AND HANDLING
A. Protection:  Use all means necessary to protect the materials of this Section before, during, and after

installation and to protect the work and materials of all trades.
B. Delivery and Storage:  Deliver all materials to the job site in their original containers with all labels

intact and legible at time of use.  Store in strict accordance with approved manufacturers'
recommendations.

C. Replacements:  In the event of damage, immediately make all repairs and replacements necessary to
the approval of the Architect and at no additional cost to the Owner.

D. This Contractor shall personally, or through an authorized representative, check all materials upon
receipt at jobsite for conformance with approved shop drawings and/or plans and specifications.

1.10 - SCHEDULING/SEQUENCING
A. Place orders for all equipment in time to prevent any delay in construction schedule or completion of

project.  If any materials or equipment are not ordered in time, additional charges made by equipment
manufacturers to complete their equipment in time to meet the construction schedule, together with
any special handling charges, shall be borne by this Contractor.

1.11 - REQUIREMENTS

A. The contract drawings indicate the extent and general arrangements of the conduit wiring systems,
etc. If any departures from the contract drawings are deemed necessary by the Contractor, details of
such departures and the reasons therefore shall be submitted as soon as practicable, and within 10
days after award of the electrical contract.

B. UNLESS MATERIAL LIST AND DATA IS RECEIVED AS A COMPLETE AND ALL INCLUSIVE
SUBMITTAL WITHIN THE STIPULATED TIME ALL ITEMS SHALL BE PROVIDED AS SPECIFIED-
WITH NO DEVIATIONS PERMITTED.

C. Any and all additional costs incurred by the substitution of electrical material or equipment, or
installation thereof, whether architectural, structural, plumbing, mechanical or electrical, shall be borne
by the Contractor under this section.

1.12 - IDENTIFICATION
A. Switchboards, feeder circuit breakers in switchboards, panels, disconnect switches, motor starters and

motor disconnect switches, cabinets, and other apparatus used for the operation of, or control of
circuits, appliances or equipment, shall be properly identified by means of engraved laminated plastic
descriptive nameplates mounted on apparatus using stainless steel screws.  Nameplates shall have
white letters with black background and be submitted to the Architect for approval.  Cardholders in any
form are not acceptable.

B. Each branch circuit of panelboards to have a permanently fixed number with directory, mounted under
celluloid on inside of cabinet door, showing circuit numbers, room number feed and typewritten
description of equipment supplied by breakers.

C. Each Panelboard, Switchboard and Motor Control Center shall be provided with an Arc-Flash warning
label per NEC requirements.

PART 2  - PRODUCTS:

2.01 - GENERAL
A. Materials shall be new, packed in original containers, installed and turned over to the Owner free of

defects.
B. Materials shall bear Underwriters' Laboratory label.
C. Furnish equipment and materials for any one system by same manufacturer.

2.02 - MATERIALS
A. Conduit

1. Conduit shall be delivered to the site of construction in the original bundles.  Each length shall bear
the label of the National Board of Fire Underwriters.  All conduit subjected to rough usage while on
the job, before installation, shall be removed from the premises upon notice.

2. Raceway and boxes located as indicated on drawings and at other locations required for splices,
taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway
and boxes are shown in approximate locations unless dimensioned. Provide raceway to complete
wiring system.

3. Rigid Steel:  Hot dipped galvanized, used exposed and in concrete slab, with completely watertight
fittings.

4. "Schedule 40" PVC shall be provided with code size minimum bare No. 12 ground wire  with
"Schedule 80" elbows and stub-ups.

5. All rigid steel conduit, couplings and elbows in soil or under membrane to be 1/2 tape wrapped with
Scotch #50 tape and threaded ends coated with red lead prior to installation of couplings.

6. Use flexible conduit for all motor connections;  Flexible metal type provide with code size (minimum
No. 12) bare ground wire in all flexible conduit.

7. Conduit Bends - Long Radius.
8. Provide conduit seals at all concrete slab penetrations.
9. Contractor shall xray all existing concrete slab before core drilling.
10. All indoor conduit shall be installed concealed in walls or above ceiling unless noted otherwise
11. Installation:

a. Outdoor Locations:
· Above Grade: Provide rigid steel conduit. Provide cast metal outlet, pull, and junction

boxes.
· In Soil: Provide Sched 40 or 80 PVC with Sched 80 PVC elbows (in marine/high

moisture environments) or Rigid Steel elbows wrapped.
· In Concrete: Provide hot dipped galvanized rigid steel or Sched 40 PVC Conduit.
· Flexible Connection: WP Flexible metal conduit.
· Watertight and corrosion resistant  fittings, couplings, boxes, etc.

b. Indoor Locations:
· Exposed Dry Locations: Provide galvanized rigid steel conduit or Intermediate metal

conduit. Provide cast boxes. Electric Metallic Tubing may be provided in unfinished
areas.

· Concealed Dry Locations: Provide electrical metallic tubing for sizes less than
2-inches. Provide galvanized rigid steel or intermediate steel conduit in sizes 2-inches
or larger. Provide cast or sheet metal boxes.
·· Electric non-metallic tubing may be used from data/voice outlet to above non

plenum ceiling only, otherwise it is unacceptable.
·· Flexible Conduit/MC cable may be used for the following applications only if

allowed by the latest NEC publications:
··· Between light fixtures / light switches (not for homerun)
··· Between general 20A receptacles within walls (not for homerun)

Cable must be the same size as the IMC or EMT conduit to which it is
connected. Both the flexible metal conduit and it's fittings are to be listed for
grounding. A green grounding conductor shall be installed. All connections are to
be of a NEMA approved type.

· Electric non-metallic tubing may be used from data/voice outlet to above non plenum
ceiling only, otherwise it is unacceptable.

· Locations subject to Corrosive Atmosphere: Provide PVC coated, galvanized rigid
steel or intermediate steel conduit. Provide PVC coated cast or sheet metal boxes.

· Hazardous Locations (Per NEC Article 500): Galvanized rigid steel conduit. Cast iron
boxes with threaded hubs for conduit entry. Conduit seals.

B. Conduit Fittings:
1. Fittings for rigid steel and flexible type conduit shall be of a type as required, malleable iron or steel,

galvanized or sherardized.
C. Outlet Boxes and Junction Boxes:

1. Galvanized one piece steel knockout type, unless otherwise noted, sizes as required for conditions
at each outlet or as noted, not smaller than 2 inches wide by 4 inches high, ganged where multiple
switch locations are indicated.

2. Outlet boxes located on exterior to be flush type (unless notes otherwise) with Weatherproof extra
duty In-Use cover with lockable covers for receptacles.

3. All connectors from conduit to junction or outlet boxes shall have integral insulated throats.
4. Flush Service Floor Boxes: Multi-gang, cast iron, watertight, with corrosion resistant finish, exterior

levelling screws, removable partitions, adjustable before and after concrete pour, with gasketed
cover, meeting U.L 514. Coordinate with Owner's Representative and provide brass or black carpet
plate (per owners preference) where required.

5. Outlet boxes for telephone and cable TV outlets shall be 4" square minimum with single gang plaster
rings.

D. Power Wire and Cable:
1. Copper 90% conductivity.  Solid copper for conductors smaller than No. 8 AWG.  Stranded copper

for conductors No. 8 AWG and larger.  No conductors smaller than No. 12 AWG, except as noted.
2. Insulation type: #12 to #1 AWG: THWN for wet locations and THHN for dry locations.  #1/0 through

#4/0 AWG: XHHW  (55 Mils). 250MCM and larger: XHHW (65 Mils).
3. Conductors No. 8 and larger and as otherwise noted on drawings shall be stranded.
4. Connections to devices from "through_feed" branch circuit conductors to be made with pigtails, with

no interruption of the branch circuit conductors.
5. Neutral conductor identified by white outer covering braid, with different tracers of "EZ" numbering

tags used where more than one neutral conductor is contained in a single unit.
6. Neatly arrange and "marlin" wired in panels and other equipment with "T and B Ty-rap" or approved

equal plastic type strapping.
7. Label each wire of each electrical system in each pull box, junction box, outlet box, terminal cabinet,

and panelboard in which it appears with "EZ" numbering tags.
8. All wire and cable shall bear the Underwriters' Label, brought to the job in unbroken packages; wire

color coded as follows:
Voltage Phasing A Phase B Phase C Phase Neutral
120\240 1p3w Black Red - White
120\208 3p 4w Black Red Blue White
208 3w Black Red Blue -
277\480 3p 4w Brown Orange Yellow White
480 3w Brown Orange Yellow -

E. Telecommunication Wiring/ Receptacles:
1. Category 6 UTP cable: Unshielded, 4 twisted-pair, 24 AWG copper, Category 6
2. Indoor Fiber Optic backbone cable: 12 strand, 62.5/125 m, multi-mode, riser type, NEC rated

OFNR/FT4, color coded, ripcord, 900 m buffer coating
2. Telephone single port: Leviton 40644-00W or equal.
3. For Indoor TV outlets: single gang with cable TV jack.
4. Route in cable tray or on J-hooks  (max 8ft on center where above accessible ceiling) or conduit

(where non accessible).
F. Receptacles:  Leviton Decora style or equal, 125 volts, specification grade, conventional style, white

color, unless otherwise noted:
1. 15A 3PG 125 volt duplex TP - Leviton T5325-W or equal
2. 15A 3PG 125 volt duplex TP with USB - Leviton T5632-W
3. 20A 3PG 125 volt duplex TP - Leviton T5825-W or equal
2. 20A 3PG 125 volt duplex TP with USB - Leviton T5832-W
3. 15A 3PG 125 volt duplex AFCI TP - Leviton AFTR1-W or equal
4. 20A 3PG 125 volt duplex AFCI TP - Leviton AFTR2-W or equal
3. 20A 3PG 125 volt duplex GFCI/AFCI TP - Leviton AGTR2-W or equal
4. 20A 3PG 125 volt duplex GFCI TP - Leviton GFWT2-W or equal
5. 15A 3PG 125 volt duplex TP Pop-up floor box - Leviton PFTR1 (verify color)
5. 15A 3PG 125 volt duplex TP with USB Pop-up floor box - Leviton PFUS1 (verify color)
6. 20A 3PG 125 volt duplex TP Pop-up floor box - Leviton PFTR2 (verify color)
6. 20A 3PG 125 volt duplex TP with USB Pop-up floor box - Leviton PFUS2 (verify color)
7. 20A 3PG 125 volt isolated ground receptacle, 3 wire, orange color 1 I.G.
8. Special appliances receptacles: Match NEMA configuration of equipment plug.

H. Plates: Leviton white, or equal, except as noted:
1. For Indoor flush outlet boxes:  Decora Style.

1.1. Single gang: Leviton 80301-SW (snap) or equal
1.2. Double gang: Leviton 80309-SW (snap) or equal

2. Plates for surface mounted outlets: galvanized steel unless otherwise noted.
3. Exterior Locations - Weatherproof extra duty In-Use cover - Leviton 5980-UCL or equal.

I. Motor Disconnect Switches and Safety Switches:  Heavy Duty Type, cover interlocked with operating
handle so that cover cannot be opened with switch in closed position and switch cannot be closed with
cover in open position, 240 or 480 volt rating, as required or as noted on drawings, in Nema 1
enclosure indoors, 3R enclosure outdoors, or as otherwise noted.  All motor circuit fuses shall be dual
element type.

J. Lugs and Connectors:  Thomas and Betts "lock-tite", for No. 4 and larger wire; "Scotchlock" with
insulator for No. 6 and smaller wire.

K. Splice Insulation:  "Scotch" electrical tape with vinyl plastic backing or rubber tape with protective
friction tape for interior work.

L. Grounding:
1. Install ground wires in rigid conduit. Provide physical protection for grounding electrode and bonding

conductors in accordance with nec 250-64.   Grounding conductors shall be in conduit and installed
in accordance with NEC 250-64(e).

2. All grounding electrode conductor connections "thermite" or "cad_weld" welded.
3. Use approved pressure type solderless connector or use fusion welding for all connections to and

bonding of grounding electrode system.  All connections shall be  visible, readily accessible for
testing purposes.

4. Terminate grounding conduits at equipment with ground bushing, with ground wire connected
through bushing.

5. Provide No. 12 stranded (green) THHN conductor from outlet box to ground screw of every
receptacle except isolated ground receptacles.

6. Ground all isolated sections of metallic raceways.
7. Provide #12 minimum stranded (green) THHN conductor sized per NEC, or as noted, connected

continuously throughout branch circuit for all circuits, bonded to panel ground bus, and to all
electrical devices and equipment enclosures.

8. After installation, test system, using the three-point fall of potential method only. Record results and
submit to Architect for approval. If resistance to ground exceeds three (3) ohms, install additional
ground rods, bonded and interconnected to grounding electrode system.  Provide additional
grounding until resistance is less than three (3) ohms.

M. Panelboards:
1. Surface or flush mounted, with branch circuits as shown on drawings.
2. Enclosures:  code gauge galvanized sheet steel with welded full flange end pieces, stretcher_

leveled steel trim, backpan and door.
3. Bussing of copper with silver_plated contact surfaces.
4. Trims on surface_mounted cabinets secured with nickel_plated screws with cup washers, bottom of

all trims to have lugs for resting on cabinet flange.
5. Panels shall be 20 inches minimum in width, provided with approved gutter space, barriers and

adjustable supports.  Doors mounted with concealed hinges provided with combination spring latch
and lock.  Doors and trims and surface mounted cabinets primed and finished with one coat baked
on gray enamel.

6. Breakers on same phase to be aligned horizontally.  Each panel provided with 5_handle locks.
7. Each branch circuit of panelboards to have a permanently fixed number with one word directory,

mounted under celluloid on inside of cabinet door, showing circuit numbers and typewritten
description of outlets controlled by breakers.  Color code mains and each breaker terminal, same as
conductor insulation.

8. Each panel shall be equipped with a copper ground bus.
N. Circuit Breakers:

1. General: Circuit breakers shall be molded case rated for 480 or 240 volts, multiple or single pole and
amperage rating as shown on the drawings, bolt on, manually operated with "de-ion" arc chutes.

2. Distribution circuit breakers shall be rated for the amps interrupting capacity noted on the drawings
or U.L. series rated with the main circuit breaker.

3. Branch circuit breakers shall be rated for the full  interrupting amps capacity with main circuit
breaker/panel rating.

4. Where mechanical equipment is U.L. listed for overcurrent protection with fuses or HACR type circuit
breakers, provide fuses where a fused switch is shown. Where the overcurrent protection is a circuit
breaker provide HACR, (HACR means Heating, Air-Conditioning and Refrigeration) type.

5. Provide type "SWD" circuit breakers were the circuit breaker is going to be used as a switching
device in a panelboard.

6. Provide GFCI rated circuit breakers in all locations within 6-feet  of water.
O. Starters:

1. Magnetic starters shall be rated in accordance with latest published NEMA standards for size and
horsepower rating, Westinghouse A-200 series or equal.  Provide with overload sensor in each
phase, hand-off-auto switch, red "run" pilot light, in Indoor NEMA 1,Outdoor  NEMA 4X, or NEMA 3R
enclosure as shown.  Coil shall be rated 120 VAC.  Starters shall be across-the-line non-reversing
unless otherwise noted.

2. Contacts:  Across-the-line magnetic starters shall be equipped with double break silver alloy
contacts.  All contacts shall be replaceable without removing power wiring or removing starter from
panel.  The starter must have straight-through wiring.

3. Coils:  Coils shall be of molded construction.  All coils shall be replaceable from the front without
removing the starter from the panel.

4. Overload Relays and Thermal Units:  Overload relays shall be the  melting
P. Motor Connections:

1. Install motor circuits complete for all motors by other trades as shown on drawings.
2. Furnish and install all disconnect switches, outlet boxes, starters, timeswitches etc., where noted.
3. All motor and temperature control low voltage wiring shall be installed and connected by Division 15

Section of specifications, unless otherwise indicated on electrical and mechanical drawings.
Q. Motor / Equipment Switches:   Rated 20 amp, 277 volt, quiet type, white color, specification grade;

unless otherwise noted.
1. Single Pole _ toggle or rocker switch
2. Wall mounted Occupancy Sensors- Dual Technology

R. Lighting Controls: Provide full room controls to provide the control requirements shown. Manufacturer
shall have min 10yrs in manufacturing of similar products. All accessory items such as switches, light
fixtures etc shall be specifically designed and approved by the manufacturer to function together.
Manufacturer's include Wattstopper, Leviton, Lutron or equal. Provide detailed wiring diagrams, device
layout locations, and devices controlled for approval.

As listed in fixture schedule, and on drawings as indicated by type letter, completely lamped
with new lamps, properly operating at time of acceptance of electrical work. Electrical
Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

a) Standards:
· ENERGY STAR certified.
· California Title 24 compliant.
· UL Listing: Listed for damp location.
· Recessed luminaires shall comply with NEMA LE 4.

1. Lamps:

a. Unless otherwise noted, lamps described on the Drawings and in these Specifications, are
ANSI nomenclature; lamps shall be manufactured by Osram/Sylvania, North American
Philips, or approved equal.

b. All incandescent lamps and tungsten halogen lamps shall be 125 -130 volt rated extended
life or 2,000 hour life whenever such designs are available.

c. T8 fluorescent lamps shall be 3500K-4100K color temperature, energy saving type suitable.
d. Compact fluorescent lamps shall be 3500K-4100K color temperature, twin-tube and double

twin tube (as required for each fixture), as manufactured by North American Philips,
approved equal.

e. LED lamps shall be 3500K-4100K color temperature. All LED shall be 0-10V dimming
unless specifically stated otherwise. If contractor finds a fixture is not available with 0-10V
dimming and the contractor shall alert the GC prior to Bid.

f. CRI of minimum 80. CCT
g. Rated lamp life of 35,000 hours to L70.
h. Lamps dimmable from 100 percent to 1 percent of maximum light outpu

3. Ballasts:
a. Fluorescent Lamp Ballasts:  Solid State full light output Class P, ETL certified to CBM

standards, high power factor one, two, three, or four lamp types; minimum starting
temperature 50 degrees F. unless otherwise noted.  Ballasts containing "PCB" are not
permitted. The allowable total harmonic distortion shall be equal to or less than 10%.
Maximum crest factor 1.4. Power factor .97 or greater. Advance, Magnetek, Lutron or
Motorola.

b. Sound Ratings:  "A", or the lowest rating available, for the number and types of lamps
ballasted.  Replace noisy ballasts at no cost to the Owner.

c. All ballasts shall be high power factor energy efficient type.
d. Ballasts in refrigerated spaces or outdoors shall be zero (0) degree F. temperature rated.
e. All ballasts shall be operated without excessive or unusual noise. Noisy or otherwise

defective ballasts shall be replaced.
f. Contractor shall burn in lamps per manufacturer's instructions.

4. Plastic:
a. Translucent Plastic Components:  Translucent plastic shall be made of smooth, white, 100

percent virgin acrylic material.
b. Plastic Lenses:  Lenses shall be uncolored 100 percent virgin acrylic plastic.

5. Finish on Metal Parts:
a. Steel Reflectors:  Unless otherwise specified, the reflector surface finish shall be of

synthetic white enamel or polyester powder coating.
b. Aluminum Reflectors:  Reflecting surfaces shall be provided with either a specular or diffuse

finish as indicated.
c. Non_Reflecting Surfaces:  Unless otherwise specified, the finish on all non_reflecting

exterior surfaces shall be aluminum oxide or aluminum; white, gray or aluminum paint on
steel; nickel or chromium plating on copper alloy.  Fastening devices shall be nickel,
chromium, cadmium or zinc plated.

PART 3 - EXECUTION

3.01 - INSPECTION

A. Examine the areas and conditions under which the work of this Section will be installed.  Correct
conditions detrimental to the proper and timely completion of the Work.  Do not proceed until
unsatisfactory conditions have been corrected.

3.02 - PREPARATION
A. Drawings

1. The general arrangement and location of wiring and equipment is shown on the electrical drawings
and shall be installed in accordance therewith, except for minor changes required by conflict with the
work of other trades.

2. Drawings indicate the circuit and panel which supplies each device or fixture.  Provide and install
conduit and conductors to make all connections from panel to nearest device and from first device to
additional devices on same circuit.  Conduit size and fill shall satisfy NEC requirements.  Two or
three different phases supplied by a 3_phase panel may share a single neutral only if circuit
positions are adjacent in the panel and the breakers will have to be provided with a handle tie or
multi-pole breaker per NEC requirements.  Do not exceed 4 #12 or 3 #10 conductors in a 1/2"
conduit, 7 #12 or 5 #10 in a 3/4" conduit, or 11 #12 or 9 #10 in a 1" conduit, unless otherwise noted.
If more than three current carrying conductors are installed in one conduit, conductor size shall be
increased as required per Note 8 to Table 310_16 of the NEC.

3. Drawings indicate the location of all light switches.  Where fixtures in a room are controlled by more
than one switch, the same lower case letter is drawn adjacent a switch and each fixture controlled by
that switch.  Where no lower case letter is adjacent to a switch, all fixtures in the room are controlled
by that switch.  Provide and install conduit and wire from fixture to switch and between fixtures as
required to accomplish switching shown.  Do not route branch circuit wiring for light fixtures through
switch boxes.

4. Control wiring is generally not shown on the plans.  Contractor shall refer to control diagrams and
provide and install all wiring and raceways required to make all interconnections.

5. All branch circuit wiring No. 12 or larger as noted, all control wiring No. 14 or larger.
6. All dimensions, together with locations of doors, partitions, etc. are to be taken from the Architectural

Drawings, verified at site by this Contractor.
7. Maintain "as-constructed" Record Drawings at all times, showing the exact location of  concealed

conduits and feeders installed under this contract, and actual numbering of each circuit.  Upon
completion of work and before acceptance can be considered, this Contractor must forward to the
Owner's Representative corrected Record Drawings in Autocad format indicating the electrical work
as installed.

3.03 - FIELD QUALITY CONTROL
A. All workmanship shall be first class and carried out in a manner satisfactory to and approved by the

Architect.
B. This Contractor shall personally, or through an authorized and competent representative, constantly

supervise the work and so far as possible keep the same foreman and workmen on the job
throughout.

3.04 - INSTALLATION/APPLICATION/ERECTION
A. Cutting, repairing and structural reinforcing for the installation of this work shall be done by the

General Contractor in conformance with the Architect's requirements.
B. Provide and place in form work all conduit, inserts and sleeves in time to prevent any delay in the

concrete work.

3.05 - ADJUSTING AND CLEANING
A. Main switchboard, panelboards and all other electrical equipment not "finish painted" under other

sections shall be touched up where finished surface is marred or damaged. Panelboards in finished
areas shall be painted to match wall.

B. All equipment, lighting fixtures, etc., shall be left in clean condition, with all shipping and otherwise
unnecessary labels removed therefrom.

C. Excavate and trench as necessary for the electrical installation, and when the work has been installed,
inspected and approved, backfill all excavations with imported sandy soil in maximum 8" (eight inch)
layers, moisten and machine tamp to 95% compaction, and restore the ground and/or paving or floor
surfaces to their original condition.  Comply with requirements of Division 2.

3.06 - SCHEDULES
A. Coordination:  Coordinate installation of electrical items with the schedule for other work to prevent

unnecessary delays in the total Work.

3.07 - TESTING
A. Grounding System:

1. All ground connections shall be checked and the entire system shall be checked for continuity.  The
resistance of the ground system shall be measured using a 3 point fall_of_potential method.  The
maximum ground resistance shall be three ohms.  If the measured ground resistance exceeds three
ohms, additional ground rods shall be installed until a value of three ohms or less is obtained.

2. Ground tests shall meet the requirements of the National Electric Code.
B. Lighting Systems:

1. The interior and exterior lighting systems shall be checked for proper local controls and operation of
entire installation, including the operation of the low voltage lighting control system.

C. Power Distribution System:
1. Tests:  Test main switchboard, distribution boards,and panelboards for grounds and shorts with

mains disconnected from feeders, branch circuits connected and circuit breakers closed, all fixtures
in place and permanently connected and grounding jumper to neutral lifted and with all wall switches

closed.
2. Test each individual circuit at each panelboard with equipment connected for proper operation.

Inspect the interior of each panel.
3. Check verification of color coding, tagging, numbering, and splice make up.
4. Verify that all conductors associated with each circuit are in same conduit.
5. Demonstrate that all lights, jacks, switches,  outlets,and equipment operate satisfactorily and  as

called for.
D. Fire Alarm System:  Verify that all equipment, components, and devices function as specified and to

the satisfaction of the Authority Having Jurisdiction.
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J

LD
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4-INCH
CONDUIT

2 1/2-INCH
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A. LOCATION OF INDICATED (E) U/G UTILITIES IS DIAGRAMMATIC.  THE
CONTRACTOR SHALL LOCATE ALL EXISTING UTILITIES AND LOCATE NEW
EQUIPMENT TO SUIT THE PROJECT CONDITIONS.

B. PROVIDE ALL NECESSARY SAW CUTTING AND REPAIR TO (E) FINISHED
SURFACES REQUIRED TO PROVIDE ELECTRICAL AND TELEPHONE
UTILITIES.

B. COORDINATE ALL REQUIRED WORK AND LOCATIONS OF SERVICE
REQUIREMENTS WITH THE UTILITY COMPANIES PRIOR TO BEGINNING
ANY EXCAVATION.

C. THE CONTRACTOR SHALL PROVIDE SCALE SHOP DRAWINGS FOR ALL
SITE REQUIRED PULL BOX LOCATIONS.  SHOP DRAWING SHALL INDICATE
PULL BOX ORIENTATION, NOMENCLATURE, SIZE AND TRAFFIC RATING
WHEN APPLICABLE.

D. MINIMUM SIZE OF UNDERGROUND CONDUIT SHALL BE 1".

E. TYPICAL 11X17 FLUSH-WITH-GRADE CONCRETE PULLBOX WITH BOLT-ON
LID. PROVIDE TRAFFIC RATED WHERE IN VEHICULAR AREAS.
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PHOTOMETRIC PLANS - NEW SITE LIGHTS
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A. ALL EXTERIOR MOUNTED DEVICES SHALL BE PROVIDED WITH WP OR
NEMA 3R RATING.

B. PROVIDE HUB TYPE FITTINGS ON EXTERIOR CONDUITS.

C. ALL EMPTY BOXES SHALL BE PROVIDED WITH BLANK COVER PLATES.

D. VERIFY COLOR OF ALL DEVICES AND COVER PLATES WITH THE OWNER'S
REPRESENTATIVE PRIOR TO ORDERING.

E. ALL EXTERIOR COVER PLATES SHALL BE STAINLESS STEEL.

F. RECEPTACLES PROVIDED AT COUNTER TOPS SHALL BE LOCATED AT +6"
ABOVE BACK SPLASH. VERIFY EXACT LOCATION WITH ARCHITECT PRIOR
TO ROUGH-IN.

G. PROVIDE DUPLEX MECHANICAL EQUIPMENT MAINTENANCE RECEPTACLE
WITHIN 25-FEET OF ALL EQUIPMENT TO BE SERVICED. LOCATE ON THE
SAME LEVEL AS EQUIPMENT, INCLUDING ALL ATTICS, BASEMENTS AND
CRAWL SPACES. IF LOCATED OUTDOOR OR BELOW GRADE GFCI
PROTECTION IS REQUIRED.

H. ALL ELECTRICAL CONSTRUCTION SHALL BE COORDINATED TO MAINTAIN
WALL AND CEILING RATING INDICATED ON THE ARCHITECTURAL
DOCUMENTS.

I. PROVIDE TAMPER-RESISTANT RECEPTACLES ON ALL 15-20A 125-250V
NON LOCKING TYPE RECEPTACLES IN THE FOLLOWING LOCATIONS PER
ARTICLE 406.12 DWELLING UNITS, GUEST ROOMS OF HOTELS AND
MOTELS, CHILD CARE FACILITIES, PRESCHOOLS AND ELEMENTARY
EDUCATION FACILITIES, BUSINESS OFFICES, CORRIDORS, WAITING
ROOMS AND THE LIKE IN CLINICS, MEDICAL AND DENTAL OFFICES AND
OUTPATIENT FACILITIES, SUBSET OF ASSEMBLY OCCUPANCIES
INCLUDING GYMNASIUMS, SKATING RINKS AND AUDITORIUMS AND
DORMITORIES.

SHEET NOTES - ELECTRICALX

1. PROVIDE NEW EXTERIOR PANELBOARDS. ALL BOARDS SHALL BE
PROVIDED WITH MAIN BREAKERS. FOR MOUNTING SEE E501. PANEL
SHALL BE PROVIDED WITH LOCKABLE COVER.

2. ROUTE CONDUITS UNDER DECK. SEE E502

3. PROVIDE NEW EXTERIOR 12FT PRESSURE TREATED POST. MOUNT IN
CONCRETE. MOUNT FIXTURE APPROX 8FT ABOVE GROUND. FIXTURE
SHALL BE FULL CUTOFF AND CONTROLLED BY PHOTOCELL OR
TIMECLOCK.

4. CONTRACTOR SUPPLIED RESIDENTIAL PORCH LIGHTS TO BE
CONTROLLED BY SWITCH IN UNIT.

5. ROUTE NEW CONDUIT OVERHEAD OUT OF ELECTRICAL ROOM. PROVIDE
EXTERIOR SURFACE MOUNTED BOX. CONTRACTOR TO VERIFY EXACT
ROUTING IN FIELD.

KEYED NOTES
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A. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR
COORDINATED CEILING INFORMATION.  VERIFY THE CEILING TYPES IN
ALL SPACES WITH THE ARCHITECTURAL DRAWINGS AND COORDINATE
WITH THE LIGHT FIXTURES TO BE INSTALLED. MINOR ADJUSTMENTS IN
LOCATION MAY BE REQUIRED BY THE CONTRACTOR AND PROVIDED AT
NO ADDITIONAL COST TO THE OWNER AS DIRECTED BY THE OWNER'S
REPRESENTATIVE. COORDINATE INSTALLATION OF ALL LIGHT
FIXTURES WITH MECHANICAL SYSTEMS AND FIRE SPRINKLER HEADS
AND PIPING PRIOR TO THE INSTALLATION OF ANY SYSTEMS

B. THE FIXTURE SHALL BE PROVIDED WITH ALL NECESSARY HARDWARE,
CLIPS, TRIM, ETC. FOR A COMPLETE AND "FINISHED" INSTALLATION.
PROVIDE ALL NECESSARY BLOCKING.

C. ALL LIGHTING CONSTRUCTION SHALL BE COORDINATED TO MAINTAIN
WALL AND CEILING RATING INDICATED ON THE ARCHITECTURAL
DOCUMENTS.

D. ALL LOW VOLTAGE (0-50 volt)  LIGHTING CONTROL WIRING SHALL BE
INSTALLED IN CONDUIT.

E. PROVIDE COMMON FACE PLATE FOR ALL SWITCHES IN GANGED
GROUPS. INDIVIDUAL FACE PLATES FOR GROUPS OF SWITCHES WILL
NOT BE ACCEPTED.

F. VERIFY ROUGH-IN LOCATIONS OF ALL DEVICES WITH THE OWNER'S
REPRESENTATIVE. DO NOT PULL ANY CONDUCTORS OR CABLE UNTIL
THE DEVICE LOCATIONS HAVE BEEN REVIEWED AND ACCEPTED.

G. EXTERIOR LIGHTING MOUNTED UNDER 24FT AND OVER 40W SHALL BE
CONTROLLED BY A MOTION SENSOR AND SHALL REDUCE LIGHTING TO
50%  WHEN UNOCCUPIED.

H. ALL EXTERIOR LIGHTING SHALL BE SET TO DUSK TO DAWN WITH
PHOTOCONTROL OR ASTRONOMICAL TIMECLOCK.

I.

SHEET NOTES - LIGHTING
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A. ALL EXTERIOR MOUNTED DEVICES SHALL BE PROVIDED WITH WP OR
NEMA 3R RATING.

B. PROVIDE HUB TYPE FITTINGS ON EXTERIOR CONDUITS.

C. ALL EMPTY BOXES SHALL BE PROVIDED WITH BLANK COVER PLATES.

D. VERIFY COLOR OF ALL DEVICES AND COVER PLATES WITH THE OWNER'S
REPRESENTATIVE PRIOR TO ORDERING.

E. ALL EXTERIOR COVER PLATES SHALL BE STAINLESS STEEL.

F. RECEPTACLES PROVIDED AT COUNTER TOPS SHALL BE LOCATED AT +6"
ABOVE BACK SPLASH. VERIFY EXACT LOCATION WITH ARCHITECT PRIOR
TO ROUGH-IN.

G. PROVIDE DUPLEX MECHANICAL EQUIPMENT MAINTENANCE RECEPTACLE
WITHIN 25-FEET OF ALL EQUIPMENT TO BE SERVICED. LOCATE ON THE
SAME LEVEL AS EQUIPMENT, INCLUDING ALL ATTICS, BASEMENTS AND
CRAWL SPACES. IF LOCATED OUTDOOR OR BELOW GRADE GFCI
PROTECTION IS REQUIRED.

H. ALL ELECTRICAL CONSTRUCTION SHALL BE COORDINATED TO MAINTAIN
WALL AND CEILING RATING INDICATED ON THE ARCHITECTURAL
DOCUMENTS.

I. PROVIDE TAMPER-RESISTANT RECEPTACLES ON ALL 15-20A 125-250V
NON LOCKING TYPE RECEPTACLES IN THE FOLLOWING LOCATIONS PER
ARTICLE 406.12 DWELLING UNITS, GUEST ROOMS OF HOTELS AND
MOTELS, CHILD CARE FACILITIES, PRESCHOOLS AND ELEMENTARY
EDUCATION FACILITIES, BUSINESS OFFICES, CORRIDORS, WAITING
ROOMS AND THE LIKE IN CLINICS, MEDICAL AND DENTAL OFFICES AND
OUTPATIENT FACILITIES, SUBSET OF ASSEMBLY OCCUPANCIES
INCLUDING GYMNASIUMS, SKATING RINKS AND AUDITORIUMS AND
DORMITORIES.

J. WORKING CLEARANCES FOR PANELBOARDS AND DISTRIBUTION BOARDS
(NOT SERVICE ENTRANCE) UNDER 600V SHALL BE AS FOLLOWS:
FOR 208V, 3P, 4W SYSTEMS MAINTAIN A MINIMUM 36-INCHES IN FRONT OF
EQUIPMENT.
FOR 240V OR 480V SYSTEMS MAINTAIN A MINIMUM OF 48-INCHES ON
FRONT OF EQUIPMENT.
PROVIDE  MINIMUM 6'-6" HEADROOM AT ALL LOCATIONS.

L. ALL NON-DWELLING KITCHEN RECEPTACLES, RATED 150V TO GROUND
OR LESS, 50A OR LESS AND THREE PHASE RECP RATED 150V TO GROUND
OR LESS AND 100A OR LESS SHALL BE GFCI PROTECTED PER CEC
210.8(B)(2).

M.

SHEET NOTES - ELECTRICALX

1. PROVIDE NEW EXTERIOR PANELBOARDS. ALL BOARDS SHALL BE
PROVIDED WITH MAIN BREAKERS. FOR MOUNTING SEE E501. PANEL
SHALL BE PROVIDED WITH LOCKABLE COVER.

2. ROUTE CONDUITS UNDER DECK. SEE E502

3. PROVIDE NEW EXTERIOR 12FT PRESSURE TREATED POST. MOUNT IN
CONCRETE. MOUNT FIXTURE APPROX 8FT ABOVE GROUND. FIXTURE
SHALL BE FULL CUTOFF AND CONTROLLED BY PHOTOCELL OR
TIMECLOCK.

4. CONTRACTOR SUPPLIED RESIDENTIAL PORCH LIGHTS TO BE
CONTROLLED BY SWITCH IN UNIT.

5. ROUTE NEW CONDUIT OVERHEAD OUT OF ELECTRICAL ROOM. PROVIDE
EXTERIOR SURFACE MOUNTED BOX. CONTRACTOR TO VERIFY EXACT
ROUTING IN FIELD.

KEYED NOTES
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JJJ J
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4

J

J

J

(E) LIGHT
FIXTURE TO

REMAIN

(E) LIGHT
FIXTURE TO

REMAIN
(E) LIGHT

FIXTURE TO
REMAIN

(E) LIGHT
FIXTURE TO

REMAIN

~33FT
~33FT

~33FT ~33FT

~28FT

A. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR
COORDINATED CEILING INFORMATION.  VERIFY THE CEILING TYPES IN
ALL SPACES WITH THE ARCHITECTURAL DRAWINGS AND COORDINATE
WITH THE LIGHT FIXTURES TO BE INSTALLED. MINOR ADJUSTMENTS IN
LOCATION MAY BE REQUIRED BY THE CONTRACTOR AND PROVIDED AT
NO ADDITIONAL COST TO THE OWNER AS DIRECTED BY THE OWNER'S
REPRESENTATIVE. COORDINATE INSTALLATION OF ALL LIGHT
FIXTURES WITH MECHANICAL SYSTEMS AND FIRE SPRINKLER HEADS
AND PIPING PRIOR TO THE INSTALLATION OF ANY SYSTEMS

B. THE FIXTURE SHALL BE PROVIDED WITH ALL NECESSARY HARDWARE,
CLIPS, TRIM, ETC. FOR A COMPLETE AND "FINISHED" INSTALLATION.
PROVIDE ALL NECESSARY BLOCKING.

C. ALL LIGHTING CONSTRUCTION SHALL BE COORDINATED TO MAINTAIN
WALL AND CEILING RATING INDICATED ON THE ARCHITECTURAL
DOCUMENTS.

D. ALL LOW VOLTAGE (0-50 volt)  LIGHTING CONTROL WIRING SHALL BE
INSTALLED IN CONDUIT.

E. PROVIDE COMMON FACE PLATE FOR ALL SWITCHES IN GANGED
GROUPS. INDIVIDUAL FACE PLATES FOR GROUPS OF SWITCHES WILL
NOT BE ACCEPTED.

F. VERIFY ROUGH-IN LOCATIONS OF ALL DEVICES WITH THE OWNER'S
REPRESENTATIVE. DO NOT PULL ANY CONDUCTORS OR CABLE UNTIL
THE DEVICE LOCATIONS HAVE BEEN REVIEWED AND ACCEPTED.

G. EXTERIOR LIGHTING MOUNTED UNDER 24FT AND OVER 40W SHALL BE
CONTROLLED BY A MOTION SENSOR AND SHALL REDUCE LIGHTING TO
50%  WHEN UNOCCUPIED.

H. ALL EXTERIOR LIGHTING SHALL BE SET TO DUSK TO DAWN WITH
PHOTOCONTROL OR ASTRONOMICAL TIMECLOCK.

I.

SHEET NOTES - LIGHTING X

1. X

KEYED NOTES -LIGHTING
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KEYPAD
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KEYPAD
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LB-25/27

LB-29/31LB-29/31
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J

~33FT
~33FT

~33FT ~33FT

~28FT

1
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PREFERRED MOUNTING ON
INTERIOR OF FENCE

ROUTE UNDERGROUND
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CONDUIT SWEEP REQUIREMENTS

NOT TO SCALE

2

4 1/2"

5 3/4"

4"

8 1/4"

9 1/2"

13 3/4"

18 1/4"

11 7/16"

-

-

7 1/4"

4"

4 1/2"

5 3/4"

3/4"

1"

1/2"

24"

18"

18"

MINIMUM
ELBOW RADIUS
REQUIREMENTSCONDUIT

SIZE

1"

1/2"

3/4"

TABLE "A" - PVC

RUNS
0-100 FEET

24"

36"

24"

RUNS GREATER
THAN 101 FEET

16"

13"

8 1/4"

9 1/2"

10 1/2"

30"

24"

2"

1 1/2"

4"

3"

2 1/2"

6"

5"

24"

24"

36"

36"

24"

36"

36"

2"

4"

3"

2 1/2"

1 1/2"

6"

5"

48"

48"

48"

48"

36"

36"

36"

36"24"1 1/4" 1 1/4" 7 1/4"

6" MIN.

SEE TABLE "A" OR "B"

COUPLING

TABLE "B" - RSG
MINIMUM

ELBOW RADIUS
REQUIREMENTSCONDUIT

SIZE
RUNS

0-100 FEET
RUNS GREATER
THAN 101 FEET

TYPICAL TRENCH REQUIREMENTS

NOT TO SCALE

1

A. THE CONFIGURATION INDICATED IS DIAGRAMMATIC TO ILLUSTRATE THE
REQUIRED MINIMUM SEPARATIONS FOR TRENCH UTILITIES.

B. THE CONTRACTOR SHALL PROVIDE ALL REQUIRED CONDUITS PURSUANT TO
THE PLANS AND DIAGRAMS.

4"
MIN

3"
MIN

6"
MIN

3"
MIN

2" MIN

3"
MIN

51 - 600 VOLTS
(SCH 40 PVC)

6"
MIN

3"
MIN

6"
MIN

SIGNAL & 0 - 50 VOLTS
(SCH 40 PVC)

CLEAN, FLOAT COMPACTED
SAND BACKFILL

1"
MIN

8"

DETAIL NOTES

3"
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IN GROUND PULL BOX

NOT TO SCALE

6

1

2

9"

TRENCH LOCATION

NOT TO SCALE

3

A. SEE STRUCTURAL FOR ADDITIONAL INFORMATION.

DETAIL NOTES

SEE CIVIL FOR TOP OF TRENCH REQUIREMENTS FINISH GRADE

EXISTING UNDISTURBED
EARTH

#12 AWG BARE COPPER
TRACER WIRE

CLEAN COMPACTED
NATIVE BACKFILL

WRAP STEEL CONDUIT WITH
INSULATING TAPE, OR USE
SCHEDULE 40 PVC

SCHEDULE 80 PVC OR RIGID
STEEL GALVANIZED ELBOW

COUPLING

SITE CONDUIT

AS NECESSARY
TO ACCOMMODATE
TRENCH DEPTH

FINISH GRADE

PVC SCHED. 40 TO 18" AFF OR RIGID
STEEL CONDUIT

NO EXCAVATION BELOW THIS LINE

ELECTRICAL TRENCHBUILDING FOOTING

1'-6" MIN
.

COMPACTED AGGRAGATE BASE
FLOOR ON UNDISTURBED EARTH

SITE CONDUIT WITH REQUIRED
COVER.  CONDUIT SHALL ENTER
BOX AT 90°

GROUT SEAL ALL CONDUIT ENTRY

PROVIDE BUSHING ON ALL
CONDUITS

REINFORCED CONCRETE
EXTENSION RING(S) (AS
NECESSARY FOR 90° CONDUIT
ENTRY)

ELECTRICAL BOX

CLEAN COMPACTED NATIVE
BACKFILL

PER LID TYPE AS SPECIFIED.
WHERE NO TYPE INDICATED ON
PLANS, PROVIDE STEEL CHECKER
PLATE LID WITH IDENTIFICATION OF
UTILITY INSTALLED

MATCH FINISHED GRADE AND
FINISH

12 3/8"

9"

FINISH GRADE

1
 
3
/
4
"

CAST IRON LID

GROUND ROD BOX. CHRISTY
#F8 OR EQUAL.

GROUND CONNECTOR

AGGREGATED BASE

GROUND ROD ELECTRODE (5/8"x10' LONG,
COUPLING TYPE, COPPER OR COPPER
CLAD STEEL

GROUND CONDUCTOR #4 AWG MIN., BARE,
STRANDED, COPPER WIRE, U.N.O.

GROUND ROD

NOT TO SCALE

5

SECTION 'A'ELEVATION

12"

2"

FINISHED GRADE

CONCRETE
FOOTING

1/2" THROUGH
BOLTS WITH NUTS
& WASHERS
(TYPICAL)

3" STD GALVINIZED
STEEL PIPE ASTM
A53 GRADE B WITH
CAP (O.D. = 4")

TYPICAL UNISTRUT
#P1000T SLOTTED
GALVANIZED 1 5/8"
X 1 5/8" CHANNEL

NEMA 3R
PANELBOARD

A

A

UNISTRUT
P1006-1420 1/4"-20
CHANNEL NUT
BOLT AND CUT
WASHER (TYP 6
LOCATIONS TO
ATTACH
PANELBOARD TO
CHANNELS)

PANELBOARD MOUNTING

FREESTANDING - GROUND

NOT TO SCALE

6

1/2" SLOPE ON
TOP OF BASE

NOTE:
MAXIMUM WEIGHT OF PANEL AND CONTENTS = 350 LBS MAXIMUM

FINISH GRADE

RIGID STEEL
CONDUIT STUB UP

PANEL

NEMA 3R PANELBOARD

6
'
-
6
"
 
M

A
X

.
3
6
"

48" MAX
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SINGLE LINE DIAGRAM - POWER

NOT TO SCALE

1

1000A, 120/208V, 3ɸ, 4W, 65 A.I.C.

(E) MSB

1000A
3P

(E) UTILITY SERVICE

M N

G

(E) GROUND ROD

(E) UFER

(E) GROUND CONNECTION

(E) REMOVABLE LINK

400A
3P

PANEL
LA

200A

(1) 2 1/2" C
(4) #3/0 CU AWG
(1) #6 CU GND

MAX 25FT

MAX 25FT

(1) 4" C
(4) #500 CU KCMIL

(1) #2 CU GND

J

UNIT 2J

MAX 6FT

TYP

UNIT 1J

J
SITE

LIGHTS

JKEYPAD

J

UNIT 3J

UNIT 4J

UNIT 5J

UNIT 6J

UNIT 7

JUNIT 8

J
UNIT 9J

OFFICE

PANEL
LB

200A

MAX 25FT

J

UNIT 17J

MAX 6FT

TYP

UNIT 18JJKEYPAD

J

UNIT 11J

UNIT 12J

UNIT 13J

UNIT 14J

J

UNIT 19J

UNIT 20J

UNIT 21J

UNIT 22 J

J

JKEYPAD

UNIT 24J

UNIT 25JUNIT 23 J

J UNIT 15J

UNIT 16J

UNIT 10J

PANEL
LC

200A

MAX 10FT

(1) 2 1/2" C
(4) #3/0 CU AWG
(1) #6 CU GND

(1) 4" C
(4) #500 CU KCMIL

(1) #2 CU GND

(1) 4" C
(4) #500 CU KCMIL

(1) #2 CU GND

(1) 2 1/2" C
(4) #3/0 CU AWG
(1) #6 CU GND

EXISTING PEAK DEMAND: 50.4KW
APPROX 140 AMPS *1.25 = 175 AMPS
SPARE CAPCITY ON BOARD: 825 AMPS

RR (VERIFY FINAL
CONNECTIONS)

J

RR (VERIFY FINAL
CONNECTIONS)

J

LAUNDRY (VERIFY FINAL
CONNECTIONS)

J

(3) #10 AND GND
IN 3/4" LFMC,
TYP UNITS,
U.O.N.

1-INCH

1-INCH

(1) 1-INCH

1-INCH

1-INCH

1. IF MORE THEN 3 CURRENT CARRYING CONDUCTORS ARE INSTALLED PER RACEWAY.
CONTRACTOR SHALL DEMONSTRATE COMPLIANCE WITH NEC TABLE 310.15(B) (3) (a).

1.1. MAX (9) #12 AWG FOR 20A CIRCUITS.
1.2. MAX (20) #10 AWG FOR 20A CIRCUITS.
1.3. MAX (40) #8 AWG FOR 20A CIRCUITS.

2. FOR BRANCH CIRCUITS DO NOT EXCEED NEC CONDUIT FILL REQUIREMENTS,
PROVIDE MAX:

2.1. MAX (29) #12 AWG THWN PER 1" IMC CONDUIT.

2.2. MAX (18) #10 AWG THWN PER 1" IMC CONDUIT.

2.3. MAX (6) #8 AWG THWN PER 3/4" IMC CONDUIT.
2.4. MAX (10) #8 AWG THWN PER 1" IMC CONDUIT.
2.3. MAX (24) #8 AWG THWN PER 1 1/2" IMC CONDUIT.
2.3. MAX (39) #8 AWG THWN PER 2" IMC CONDUIT.

2.4. MAX (7) #6 AWG THWN PER 1"IMC CONDUIT.

3. FOR 20A 208V (3% VD) CIRCUITS PROVIDE MINIMUM:
3.1. UP TO 78FT - #12 AWG
3.2. 78FT TO 130FT - #10 AWG
3.3. 130FT TO 200FT - #8 AWG

1 1/2-INCH

1 1/2-INCH

1-INCH

1-INCH

1-INCH

1-INCH

1-INCH

1 1/2-INCH
3/4-INCH

3/4-INCH

1 1/2-INCH 1 1/2-INCH

1 1/2-INCH

PROVIDE NEW
BREAKER IN

EXISTING BOARD.

#6 CU

#6 CU

#6 CU

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

1 1/2-INCH

(2) 1 1/2-INCH

(2) 1 1/2-INCH

SITE
LIGHTS

1-INCH

1 1/2-INCH

SUBMERSIBLE TAP
CONNECTOR, TYP
(LOCATED IN PULL

BOX)

1 1/2-INCH

PANEL
LD

200A

1-INCH
1-INCH

1-INCH

J

(1) 2 1/2" C
(4) #3/0 CU AWG
(1) #6 CU GND

OFFICE

J SITE
LIGHTS

1-INCH

J
SITE

LIGHTS

1-INCH

J
SITE

LIGHTS

1-INCH

J
SITE

LIGHTS 1-INCH

(E) BREAKERS

A. ALL ELECTRICAL EQUIPMENT SUCH AS SWITCHBOARDS, PANELBOARDS,
METER SOCKETS AND MOTOR CONTROL CENTERS SHALL BE PROVIDED
WITH A PERMANENTLY AFFIXED ARC FLASH WARNING LABELS PER CEC
110.16 AND 110.21 REQUIREMENTS.  LABEL SHALL AT MINIMUM STATE
"WARNING: ARC FLASH AND SHOCK HAZARD APPROPRIATE PPE
REQUIRED".

B. THE CONTRACTOR SHALL PERFORM ELECTRICAL DISTRIBUTION SYSTEM
TESTING PRIOR TO ENERGIZING ANY FEEDERS.

C. PROVIDE GROUND ROD AND CONCRETE WELL WITH STEEL LID LABELED
"GROUND". RESISTANCE OF GROUND ROD SHALL NOT EXCEED 0-25
OHMS. IF A SINGLE ROD EXCEEDS 25 OHMS, PROVIDE ADDITIONAL
GROUND ROD(S) SPACED A MINIMUM OF 6-FEET APART IN ACCORDANCE
WITH NEC 250-56. SEE DSA PC #02-116162 DETAIL 2/E5.01.

D. CONTRACTOR SHALL VERIFY AIC WITH UTILITY AND AIC OF NEW
PANELBOARDS PRIOR TO ORDERING. ALL BREAKERS SHALL BE FULLY
RATED TO MEET PANELBOARD RATING.

SHEET NOTES

CIRCUIT NOTES

1-INCH

(1) 4" C
(4) #500 CU KCMIL

(1) #2 CU GND
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