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1 ELECTRICAL HAZARDOUS AREA PLAN
SCALE: 
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1 ELECTRICAL SINGLE LINE DIAGRAM
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ELECTRICAL CONDUIT & PANEL SCHEDULE

1 ELECTRICAL CONDUIT SCHEDULE
NOT TO SCALE

2 ELECTRICAL PANEL SCHEDULE
NOT TO SCALE

WHERE NO EQUIPMENT NUMBER IS ASSIGNED IN THE TABLE, A NUMBER WILL
BE ASSIGNED TO THE EQUIPMENT AND BE CONSISTENT BETWEEN THE
CONDUIT AND CABLE NUMBERS, I.E. BOP SHALL BE 99.

C-##C##
EQUIPMENT NUMBER (IF
APPLICABLE)
OR TYPE DESIGNATOR

CONDUIT NUMBER DESCRIPTION

C = CONTROLS OR
COMMUNICATIONS
P = POWER

INDIVIDUAL IDENTIFIER CONSECUTIVELY
NUMBERED FOR EACH CABLE

CONDUIT AND FEEDER SCHEDULE

ID UG/OH VOLTAGE
ORIGIN TERMINATION

QTY SIZE REF.
DUCTBANK

CONDUCTORS OR CABLE
REFERENCE

CONDUCTOR
TYPE   REMARKSEQUIPMENT/

LOCATION
DEVICE/

ENCLOSURE
REF.

DETAIL
EQUIPMENT/
LOCATION

DEVICE/
ENCLOSURE

REF.
DETAIL

C-01P01 UG 480VAC (E.)TRANSFORMER DP-1 4 3-1/2" 2/E0/50 (4)350KCMIL + (1)#3/0G

C-01P02 OH 480VAC DP-1 TX-B 1 1" (3)#4 + (1)#8G

C-01P03 OH 208VAC TX-B RP-1 1 2" (4)#1/0 + (1)#6G

C-03P01 UG 480VAC DP-1 (E.) AIR COMPRESSOR
BUILDING 1 2" (4)#1/0 + (1)#6G

C-04C01 UG LV BLOWER BLOWER PLC CABINET FLARE 1 2" 4 SETS OF 2C#16 + 2C#18 OAL
SHLD

TYPKE K TC
CABLE

3 SETS GO TO JUNCTION BOX, 1 SET
GOES TO FLAME ARRESTER, REFER TO

P&ID FOR DETAILS

C-04C02 UG LV BLOWER BLOWER PLC CABINET FLARE FLARE VALVE 1 1" 2C#16 + 5C#16

C-04P01 UG 120VAC BLOWER BLOWER PLC CABINET FLARE PNL 103 1 3/4" (3)#12 + (1)#12G

C-05C01 OH LV BLOWER CONTROL CABLE
TRAY JB-0500 LOW PRESSURE COOLER PT0306,TT0304,TT0408 1 3/4" 3 SETS OF 2C#18 OAL SHLD

C-05C02 OH LV BLOWER CONTROL CABLE
TRAY JB-0500 PARTICULATE FILTER FS0433,TT0432 1 3/4" 2 SETS OF 2C#18 OAL SHLD

C-05C03 OH LV BLOWER CONTROL CABLE
TRAY JB-0500 PARTICULATE FILTER PT0404,TT0401 1 3/4" 2 SETS OF 2C#18 OAL SHLD

C-05C04 OH LV BLOWER CONTROL CABLE
TRAY JB-0500 RNG SITE/EVAPORATOR

SKID 2 2"
3 SETS OF 6 PAIR SINGLEMODE
FIBER CABLE IN EACH CONDUIT

+ 4 SETS OF 2C#18 OAL SHLD
C-05P01 UG 480VAC DP-1 BLOWER BLOWER POWER CABINET 2 3" (3)350KCMIL + (1)#1G

C-05P02 UG 120VAC RP-1 BLOWER BLOWER PLC CABINET 1 3/4" (2)#10 +(1)#10G

C-06C01 OH LV BLOWER CONTROL CABLE
TRAY JB-0500 CHILLER SKID 1 3/4" 1 SET OF CAT5E

C-06P01 UG 480VAC DP-1 CHILLER SKID CHILLER MAIN CIRCUIT
BREAKER 1 2" (3)#1/0 + (1)#6G

C-07P01 UG 277VAC DP-1 LIGHTING POLES 1 3/4" (2)#10 +(1)#10G

C-08C01 UG LV BLOWER CONTROL CABLE
TRAY JB-0500 GC 1 1" 2 SETS OF CAT5E

C-08C02 OH LV GC SKID 12VDC JUNCTION BOX FLOW METER FT-0118 1 3/4" 4C#16

C-08C03 OH LV GC SKID FLOW COMPUTER FLOW METER FT-0118 1 3/4" 2C#18 TWST PAIR SHIELD RS-485 CABLE

C-08C04 OH LV FLOW METER TT FLOW METER FT-0118 1 3/4" 4W RTI RTD CALBE

C-08C05 OH LV GC SKID 12VDC JUNCTION BOX FLOW METER FT-0113 1 3/4" 4C#16

C-08C06 OH LV FLOW METER FT-0118 FLOW METER FT-0113 1 3/4" 2C#18 TWST PAIR SHIELD RS-485 CABLE

C-08C07 OH LV FLOW METER TT FLOW METER FT-0113 1 3/4" 4W RTI RTD CALBE

C-08C08 OH LV GC SKID 12VDC JUNCTION BOX FLOW METER FT-0503 1 3/4" 4C#16

C-08C09 OH LV FLOW METER FT-0113 FLOW METER FT-0503 1 3/4" 2C#18 TWST PAIR SHIELD RS-485 CABLE

C-08C10 OH LV FLOW METER TT FLOW METER FT-0503 1 3/4" 4W RTI RTD CALBE

C-08C11 UG LV BLOWER CONTROL CABLE
TRAY JB-0500 CC 1 1" 8C#16

C-08C12 OH LV GC NGC-8203 1 3/4" 2C#18 TWST PAIR SHIELD

C-08C13 OH LV GC NGC-8203 1 1" (2) SETS OF 2C#18 TWST PAIR
SHIELD

C-08P01 UG 120VAC RP-1 GC 1 3/4" (2)#10 + (1)#10G

C-08P02 UG 120VAC RP-1 STRIP HEATER 1 3/4" (2)#10 + (1)#10G

C-08P03 UG 120VAC RP-1 GC AIR CONDITIONER 1 3/4" (2)#10 + (1)#10G

C-08P04 UG 120VAC RP-1 GC ENC82S HEATER 1 3/4" (2)#10 + (1)#10G

C-08P05 UG 120VAC RP-1 GC HEAT TRACE 1 3/4" (2)#10 + (1)#10G

C-09P01 UG 208VAC RP-1 HEAT TRACE SYSTEM 1 3/4" (3)#10 + (1)#10G

C-09P02 UG 208VAC RP-1 HEAT TRACE SYSTEM 1 3/4" (3)#10 + (1)#10G

C-13P01 UG 120VAC RP-1 AIR DRYER 1 3/4" (2)#10 + (1)#10G
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2 TYP. PANEL STEEL SUPPORTS
NOT TO SCALE

CONDUIT (POWER) (RGS)

1 TYP. GROUND FILL AND CONDUIT STUB UP DETAIL
NOT TO SCALE

3 CLASS I DIV. II AREA CONDUIT STUB UP INSTALLATION
NOT TO SCALE

4

TYP. DEVICE CONNECTION DETAIL
FOR EXPLOSION PROOF DEVICES
NOT TO SCALE

5
TYP. DEVICE CONNECTION DETAIL
FOR STANDARD DEVICES
NOT TO SCALE 6

TYP. EQUIPMENT CONNECTION DETAIL
FOR EXPLOSION PROOF ENCLOSURES
NOT TO SCALE 7
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1 ELECTRICAL LIGHTING PLAN
SCALE: 
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ELECTRICAL SPECIFICATIONS
SECTION 1 - GENERAL REQUIREMENTS

A. GENERAL

1. ELECTRICAL EQUIPMENT, DEVICES, AND CONDUIT ROUTINGS ARE
SHOWN ON DRAWINGS TO CONVEY SCOPE AND GENERAL
ARRANGEMENT ONLY AND MAY NOT INDICATE ALL EQUIPMENT
AND DEVICES REQUIRED FOR A COMPLETE SYSTEM. THE
ELECTRICAL CONTRACTOR (EC) SHALL PROVIDE ALL REQUIRED
ELECTRICAL EQUIPMENT, DEVICES, WIRE, AND CONDUIT AS
REQUIRED FOR A COMPLETE AND OPERATIONAL SYSTEM.
COORDINATE INSTALLATION OF ELECTRICAL SYSTEMS WITH
BUILDING STRUCTURE AND OTHER UTILITIES IN FIELD.

2. CONTRACTORS BIDDING ON THE PROJECT SHALL VISIT THE JOB
SITE AND BECOME FAMILIAR WITH ALL JOB CONDITIONS PRIOR TO
SUBMITTING BID.  NO EXTRA COMPENSATION SHALL BE PAID FOR
EXTRA WORK MADE NECESSARY BY THE CONTRACTOR'S FAILURE
TO DO SO.  ALL WORK REQUIRED TO ACCOMMODATE EXISTING
CONDITIONS, WHETHER SHOWN ON CONTRACT DRAWINGS OR
NOT, SHALL BE COORDINATED AND ALL COSTS TO DO SO SHALL
BE INCLUDED IN THE BIDS.  CONTRACTOR SHALL PAY EXTRA
ATTENTION TO EXISTING CONDITIONS AFFECTING REMOVAL OF
EXISTING EQUIPMENT AND THE ENTRANCE OF NEW EQUIPMENT.

3. CONTRACTOR SHALL REFER TO MECHANICAL, PLUMBING AND
FIRE PROTECTION DRAWINGS FOR EXACT LOCATION OF HVAC,
PLUMBING OR OTHER EQUIPMENT REQUIRING ELECTRIC SERVICE.
ANY DISCREPANCIES BETWEEN DRAWINGS SHALL BE CLARIFIED
BY THE ARCHITECT OR ENGINEER.

4. COORDINATE ELECTRICAL WORK WITH THE WORK OF OTHER
TRADES SO AS TO MINIMIZE INTERFERENCES AND TO MINIMIZE
INTERRUPTION OF SERVICE IN ANY AREA.

5. ELECTRICAL WORK SHALL BE DONE AT SUCH TIME, AND IN SUCH
MANNER, TO LEAST INTERFERE WITH THE MAINTENANCE AND
OPERATION OF THE SITE'S AND/OR BUILDING'S ACTIVITIES.
PROVISIONS SHALL BE MADE TO PERMIT THE USE OF ALL
EXISTING ELECTRICAL SYSTEMS AT ALL TIMES. PROVIDE
TEMPORARY FACILITIES TO SECURE THESE CONDITIONS AND
REMOVE SUCH TEMPORARY FACILITIES WHEN NO LONGER
REQUIRED.

6. ELECTRICAL SHUTDOWN WORK SHALL BE SCHEDULED AT SUCH
TIME AND IN SUCH MANNER AS DIRECTED AND APPROVED BY THE
OWNER AND TENANT. PROVIDE A MINIMUM ONE (1) WEEK NOTICE.

7. WHERE SHUTDOWN PERIODS CANNOT BE OF DURATION TO
ACCOMMODATE THE NEW WORK, THE CONTRACTOR SHALL
PERFORM THE WORK IN A SERIES OF PRE-PLANNED STAGES OF
MINIMAL ALLOWABLE SHUTDOWN PERIODS. PROVIDE
TEMPORARY FACILITIES TO ALLOW RE-ENERGIZING OF SERVICE
BETWEEN WORKING STAGES.

8. THE CONTRACTOR SHALL PROVIDE TEMPORARY POWER AND
LIGHTING FOR ALL TRADES AS REQUIRED FOR CONSTRUCTION OR
AS REQUIRED TO MAINTAIN NORMAL OPERATIONS OF THE SITE
AND/OR BUILDING'S ACTIVITIES. THE CONTRACTOR IS
RESPONSIBLE FOR PROVIDING ALL EQUIPMENT, MAKING ALL
ARRANGEMENTS WITH THE UTILITY CO. WHERE ADEQUATE,
EXISTING SERVICES MAY BE USED UPON PERMISSION OF OWNER.

9. CONTRACTOR, UPON COMPLETION OF EACH DAYS WORK, SHALL
REMOVE ALL TOOLS, MATERIALS, APPARATUS AND RUBBISH OF
ANY SORT.  PREMISES SHALL BE KEPT NEAT AND ORDERLY AND IN
A “BROOM CLEAN” CONDITION.

10. CUTTING AND PATCHING SHALL BE DONE BY THIS CONTRACTOR
AS REQUIRED FOR THE INSTALLATION OF ELECTRICAL WORK.
CUTTING SHALL BE DONE BY COMPETENT MECHANICS.  SURFACES
SHALL BE PATCHED AND REFINISHED TO MATCH ORIGINAL
SURFACE CONDITION.

11. WORK SHALL NOT BE COVERED OR CONCEALED UNTIL IT HAS
BEEN INSPECTED, TESTED AND APPROVED.  ANY WORK THAT IS
COVERED OR CONCEALED PRIOR TO INSPECTION AND TESTING
SHALL BE UNCOVERED, AND AFTER IT HAS BEEN INSPECTED,
TESTED, AND APPROVED, SHALL BE RESTORED TO ITS ORIGINAL
CONDITION AT NO ADDITIONAL COST TO THE OWNER.

12. METALLIC MATERIALS SHALL BE PROTECTED AGAINST
CORROSION.  EQUIPMENT ENCLOSURES SHALL BE GIVEN A
RUST-INHIBITING TREATMENT AND THE STANDARD FINISH BY THE
MANUFACTURER.  ALUMINUM SHALL NOT BE USED IN CONTACT
WITH EARTH AND, WHERE CONNECTED TO DISSIMILAR METAL,
SHALL BE PROTECTED BY APPROVED FITTINGS AND TREATMENT.
FERROUS METALS NOT OF CORROSION-RESISTANT STEEL SHALL
BE HOT DIPPED GALVANIZED AFTER FABRICATION IN
ACCORDANCE WITH ASTM A123 OR ASTM A153 EXCEPT WHERE
OTHER EQUIVALENT PROTECTIVE TREATMENT IS SPECIFICALLY
APPROVED IN WRITING.

B. SCOPE OF WORK

1. DRAWINGS AND GENERAL PROVISIONS OF CONTRACT, INCLUDING
GENERAL AND SUPPLEMENTAL CONDITIONS AND DIVISION 1
SPECIFICATION SECTIONS APPLY TO THIS SPECIFICATION.

2. FURNISH ALL LABOR, EQUIPMENT, MATERIALS, SERVICES,
TESTING, APPURTENANCES, AND PROGRAMMING REQUIRED FOR A
COMPLETE AND OPERATIONAL ELECTRICAL SYSTEM IN
ACCORDANCE WITH THE DRAWINGS, SPECIFICATIONS,
MANUFACTURER'S INSTRUCTIONS, AND CODES AND REGULATIONS
IN FORCE.

3. PROCURE ALL PERMITS AND INSPECTIONS AND PAY FOR SAME.

4. THE ELECTRICAL WORK SHALL INCLUDE, BUT NOT BE LIMITED TO,
THE FOLLOWING:

a. DEMOLITION AND INSTALLATION OF LIGHTING FIXTURES.
b. DEMOLITION AND INSTALLATION OF WIRING DEVICES.
c. DEMOLITION AND INSTALLATION OF FIRE ALARM EQUIPMENT

AND DEVICES.
d. DEMOLITION AND INSTALLATION OF POWER DISTRIBUTION

EQUIPMENT.
e. DEMOLITION AND RELOCATION OF TELEPHONE AND DATA

OUTLETS.
f. INSTALLATION OF TELEPHONE AND DATA RACEWAYS.
g. DEMOLITION AND INSTALLATION OF ACCESS CONTROL

SYSTEM EQUIPMENT AND DEVICES.
h. DEMOLITION OF HVAC AND PLUMBING EQUIPMENT FEEDERS.
i. WIRING OF HVAC AND PLUMBING EQUIPMENT.

C. DEFINITIONS

1. WHEREVER THE WORD “PROVIDE” APPEARS ON THE DRAWINGS OR
IN THE SPECIFICATIONS, IT SHALL MEAN FURNISH AND INSTALL
WITH ALL REQUIRED WORK, MATERIALS, EQUIPMENT AND
APPURTENANCES.

2. WHEREVER THE WORD “FURNISH” APPEARS ON THE DRAWINGS OR
IN THE SPECIFICATION, IT SHALL MEAN TO PURCHASE AND
DELIVER TO THE INSTALLING CONTRACTORS DEVICES,
EQUIPMENT AND ACCESSORIES AS SPECIFIED.

3. WHEREVER THE WORD “INSTALL” APPEARS ON THE DRAWINGS OR
IN THE SPECIFICATION, IT SHALL MEAN TO RECEIVE, HANDLE,
INSPECT FOR PROPER CONDITION AND INSTALL WITH ALL
REQUIRED ASSOCIATED WORK MATERIALS, EQUIPMENT AND
APPURTENANCES.

D.SUBMITTALS

1. PRIOR TO ROUGH-IN OR ORDERING ANY EQUIPMENT, SUBMIT SHOP
DRAWINGS FOR EACH TYPE OF PRODUCT.  INCLUDE DETAILED
DIMENSIONED OUTLINE PLANS AND ELEVATIONS, AND WIRING
DIAGRAMS FOR POWER, CONTROL, AND SIGNAL WIRING.  WIRING
DIAGRAMS SHALL DIFFERENTIATE BETWEEN
MANUFACTURER-INSTALLED AND FIELD-INSTALLED WIRING.
UNLESS OTHERWISE NOTED, ELECTRONIC COPIES OF SUBMITTALS
SHALL BE PROVIDED.

2. SHOP DRAWINGS SUBMITTED WITHOUT CONTRACTOR'S APPROVAL
STAMP SHALL NOT BE REVIEWED.  THE CONTRACTOR SHALL BE
RESPONSIBLE FOR CHECKING OF PROPOSED EQUIPMENT PRIOR TO
SUBMITTING TO ARCHITECT/ENGINEER. THE COST OF ANY
REDESIGNING CAUSED BY A SUBSTITUTION OR LACK OF
COORDINATION SHALL BE BORNE BY THE CONTRACTOR.

3. UNLESS OTHERWISE NOTED, THE CONTRACTOR MAY SUBMIT
ANOTHER EQUAL TYPE OR MANUFACTURER OTHER THAN
SPECIFIED. WHERE SUCH SUBSTITUTIONS ARE ALLOWED, AND
THEY ALTER THE DESIGN OR SPACE REQUIREMENTS, THE
CONTRACTOR SHALL PAY FOR ALL COSTS INVOLVED SUCH AS
ARCHITECTS AND ENGINEER'S REDESIGN FEES AND ANY
ADDITIONAL CONSTRUCTION COSTS FOR HIS OWN WORK AND
THAT OF OTHER TRADES. EQUIPMENT SHALL NOT BE PURCHASED,
OR WORK STARTED UNTIL SHOP DRAWINGS ARE APPROVED.
SHOULD A SUBSTITUTION BE SUBMITTED FOR REVIEW, AND NOT
APPROVED, THERE SHALL BE NO COST TO THE OWNER FOR A
PRODUCT BY THE LISTED MANUFACTURERS.

E. QUALITY ASSURANCE

1. INSTALLER QUALIFICATIONS:  PERSONNEL WITH THE EXPERIENCE
AND CAPABILITY TO CONDUCT THE WORK INDICATED, AND WHOM
IS TRAINED AND CERTIFIED BY NFPA 70E AND OSHA REGULATION
29 CFR 1910.269.

2. OBTAIN EACH TYPE OF PRODUCT THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

3. SUBJECT TO COMPLIANCE WITH REQUIREMENTS; PROVIDE
PRODUCTS BY ONE OF THE MANUFACTURERS LISTED IN SECTION 2
ARTICLES HEREIN.

4. ALL PRODUCTS SHALL BE LISTED AND LABELED AS DEFINED BY
NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION, AND MARKED FOR
INTENDED USE.  LISTING AND LABELING AGENCY SHALL BE A
NATIONALLY RECOGNIZED TESTING LABORATORY AS DEFINED BY
OSHA REGULATION 1910.7.

F. OPERATION AND MAINTENANCE DATA

1. SUBMIT THREE (3) BOUND MANUALS CONTAINING COMPLETE TYPE
WRITTEN INSTRUCTIONS ON OPERATION, CARE, AND
MAINTENANCE FOR EACH TYPE OF PRODUCT. INCLUDE THE
FOLLOWING:

a. MANUFACTURER'S PRODUCT DATA SHEETS STATING
EQUIPMENT RATING AND SELECTED OPTIONS FOR EACH PIECE
OF EQUIPMENT REQUIRING MAINTENANCE. REQUIRED
ROUTINE MAINTENANCE ACTIONS SHALL BE CLEARLY
IDENTIFIED.

b. NAMES AND ADDRESSES OF AT LEAST ONE QUALIFIED SERVICE
AGENCY.

c. COMPLETE NARRATIVE OF HOW EACH SYSTEM IS INTENDED TO
OPERATE.

d. SPARE PARTS LISTS.
e. WIRING DIAGRAMS.
f. WARRANTIES.

G. WARRANTY

1. SUBMIT A WRITTEN WARRANTY TO OWNER AGREEING TO REPAIR
OR REPLACE PRODUCTS AND ASSOCIATED COMPONENTS THAT
FAIL IN MATERIALS OR WORKMANSHIP FOR A PERIOD OF ONE (1)
YEAR FROM DATE OF FINAL ACCEPTANCE.  WARRANTY SHALL BE
COMPREHENSIVE.  NO DEDUCTIBLE SHALL BE ALLOWED FOR
TRAVEL TIME, SERVICE HOURS, OR REPAIR PARTS.

H. RECORD DRAWINGS

1. KEEP ONE SET OF CONTRACT DRAWINGS ASIDE AT THE SITE.
NEATLY AND CLEARLY MARK ALL DEVIATIONS FROM CONTRACT
DRAWINGS AND ANY DATA THAT IS PERTINENT FOR COMPLETION
OF DOCUMENTS.  AT COMPLETION OF PROJECT, TRANSFER MARKS
TO A SET OF REPRODUCIBLE DRAWINGS AND DELIVER THIS SET OF
DRAWINGS TO ARCHITECT/ENGINEER FOR SUBMISSION TO OWNER
PRIOR TO FINAL ACCEPTANCE. A FULL SET OF ELECTRONIC,
SCANNED, DRAWINGS IN ADOBE .PDF FORMAT SHALL BE
PROVIDED ALONG WITH THE HARDCOPIES.

I. CERTIFICATIONS

1. PROVIDE THE OWNER WITH ALL APPLICABLE CERTIFICATIONS
REQUIRED BY THE PROJECT.

2. AT THE END OF THE PROJECT, PROVIDE THE OWNER WITH A
LETTER STATING THAT THE PROJECT HAS BEEN COMPLETED IN
COMPLIANCE WITH CODES, STANDARDS AND THE CONTRACT
DOCUMENTS.

SECTION 2 - PRODUCTS

A. GROUNDING

1. COMPLY WITH UL 467 FOR GROUNDING AND BONDING MATERIALS
AND EQUIPMENT.

2. INSULATED CONDUCTORS:  COPPER WIRE OR CABLE INSULATED
FOR 600 V.

3. BARE COPPER CONDUCTORS:

a. SOLID CONDUCTORS:  ASTM B 3.
b. STRANDED CONDUCTORS:  ASTM B 8.
c. TINNED CONDUCTORS:  ASTM B 33.

4. GROUND BUS:  RECTANGULAR BARS OF ANNEALED COPPER, 1/4 X 2
INCHES IN CROSS SECTION.  STAND-OFF INSULATORS FOR
MOUNTING.

5. CONNECTORS

a. LISTED AND LABELED BY AN NRTL ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION FOR APPLICATIONS IN
WHICH USED FOR SPECIFIC TYPES, SIZES, AND COMBINATIONS
OF CONDUCTORS AND OTHER ITEMS CONNECTED.

b. BOLTED CONNECTORS FOR CONDUCTORS AND PIPES:  COPPER
OR COPPER ALLOY, PRESSURE TYPE WITH AT LEAST TWO
BOLTS.  PIPE CONNECTORS SHALL BE CLAMP TYPE, SIZED FOR
PIPE.

c. WELDED CONNECTORS:  EXOTHERMIC-WELDING KITS OF
TYPES RECOMMENDED BY KIT MANUFACTURER FOR
MATERIALS BEING JOINED AND INSTALLATION CONDITIONS.

d. BUS-BAR CONNECTORS:  MECHANICAL TYPE, CAS SILICON
BRONZE, SOLDERLESS COMPRESSION-TYPE WIRE TERMINALS,
AND LONG-BARREL, TWO-BOLT CONNECTION TO GROUND BUS
BAR.

e. COMPRESSION CABLE CONNECTORS: IRREVERSIBLE
GROUNDING CONNECTORS.

7. APPLICATIONS:

a. CONDUCTORS:  INSTALL SOLID CONDUCTORS FOR NO. 10 AWG
AND SMALLER AND STRANDED FOR NO. 8 AND LARGER.

b. UNDERGROUND GROUNDING CONDUCTORS:  INSTALL BARE
TINNED-COPPER, NO. 4/0 AWG MINIMUM.

c. GROUNDING ELECTRODE CONDUCTORS:  BARE
TINNED-COPPER.

d. BONDING JUMPERS:  BARE COPPER.
e. EQUIPMENT GROUNDING CONDUCTORS:  COPPER WITH

GREEN-COLORED INSULATION.

8. CONDUCTOR TERMINATIONS AND CONNECTIONS:

a. PIPE AND EQUIPMENT GROUNDING CONDUCTOR
TERMINATIONS: BOLTED CONNECTIONS.

b. UNDERGROUND CONNECTIONS (EXCEPT AT TEST WELLS):
WELDED CONNECTORS.

c. CONNECTION TO GROUND RODS AT TEST WELLS: BOLTED
CONNECTORS.

d. CONNECTION TO STRUCTURAL STEEL: WELDED CONNECTORS.

B. HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

1. SEISMIC BRACING DRAWINGS AND CALCULATIONS SHALL BE
PROVIDED BY THE CONTRACTOR.

2. SEISMIC BRACING DESIGN AND LAYOUT DRAWINGS SHALL BE
EITHER PREPARED BY A REGISTERED STRUCTURAL ENGINEER
LICENSED IN Pennsylvania OR PREPARED BY QUALIFIED
DESIGNER/ENGINEER WITH EXPERIENCE IN THE DESIGN OF
SEISMIC BRACING FOR ELECTRICAL SYSTEMS, AND REVIEWED BY
A REGISTERED STRUCTURAL ENGINEER LICENSED IN Pennsylvania.

3. STEEL SLOTTED SUPPORT CHANNEL:  HOT DIPPED GALVANIZED
12-GAGE THICK STEEL WITH HOLES 1-1/2 INCHES ON CENTER.

4. HANGER RODS:  THREADED HIGH TENSILE STRENGTH GALVANIZED
CARBON STEEL WITH FREE RUNNING THREADS, WITH MINIMUM 1/4
INCH DIAMETER.

a. PROVIDE PROTECTIVE CAPS ON THE END OF EACH HANGER
ROD.

5. BEAM CLAMPS:  MALLEABLE IRON WITH TAPERED HOLE IN BASE
AND BACK TO ACCEPT EITHER BOLT OR HANGER ROD.  SET SCREW
SHALL BE HARDENED STEEL.

6. CONDUIT CLAMPS FOR TRAPEZE HANGERS:  GALVANIZED STEEL,
NOTCHED TO FIT TRAPEZE WITH SINGLE BOLT TO TIGHTEN.

7. CONDUIT CLAMPS:  ONE-HOLE MALLEABLE IRON FOR SURFACE
MOUNTED CONDUITS.

8. CABLE TIES:  SELF-LOCKING HIGH STRENGTH NYLON WITH 185
DEGREE F TEMPERATURE RATING.

9. ALL CONDUIT SUPPORTS SHALL BE DESIGNED WITH A MINIMUM OF
50% SPARE CAPACITY FOR FUTURE CONDUITS.

10. FIRE STOPPING:  UL CLASSIFIED AND/OR FM SYSTEM APPROVED
AND TESTED TO THE REQUIREMENTS OF ASTM 814 AND UL 1479.
FIRE STOPPING MATERIAL SHALL BE FM APPROVED WITH AN
HOURLY RATING GREATER THAN OR EQUAL TO THE ASSOCIATED
CEILING, FLOOR, OR WALL CABLE OR CONDUIT PENETRATES.

11. CONCRETE BASES: COORDINATE WEIGHTS, DIMENSIONS, AND
INSTALLATION DETAILS FOR FREE-STANDING EQUIPMENT WITH
THE GENERAL CONTRACTOR.

C. ELECTRICAL IDENTIFICATION

1. EQUIPMENT IDENTIFICATION LABELS:  ENGRAVED, LAMINATED
ACRYLIC WITH TAPED BACKS AND DRILLED HOLES FOR SCREW
MOUNTING.  SCREWS SHALL BE STAINLESS STEEL.  MINIMUM
LETTER HEIGHT SHALL BE 3/8 INCH.

2. COLOR FOR PRINTED LEGEND:  BLACK LETTERS ON WHITE FIELD.

a. LEGEND: INDICATE EQUIPMENT DESIGNATION, VOLTAGE,
PHASE, AND NUMBER OF WIRES.

D. CONDUCTORS AND CABLES

1. INSULATED CURRENT CARRYING WIRE AND GROUNDING
CONDUCTORS SHALL BE COPPER AND SHALL CONFORM TO NFPA
70.

2. COPPER CONDUCTORS:  COMPLY WITH NEMA WC 70/ICEA S-95-658.

3. CONDUCTOR INSULATION: COMPLY WITH NEMA WC 70/ICEA
S-95-658 FOR TYPE THHN-THWN-2.

4. MULTICONDUCTOR CABLE:  COMPLY WITH NEMA WC 70/ICEA
S-95-658 FOR METAL CLAD CABLE, TYPE MC, WITH GALVANIZED
INTERLOCKING STEEL ARMOR AND FULL SIZE GREEN INSULATED
COPPER GROUND WIRE.

5. VARIABLE FREQUENCY CONTROLLER (VFC) CABLE:  COMPLY WITH
UL 1277, UL 1685, AND NFPA 70 FOR TYPE TC-ER CABLE.

a. TYPE TC-ER WITH OVERSIZED CROSSLINKED POLYETHYLENE
INSULATION, SPIRAL-WRAPPED FOIL PLUS 85 PERCENT
COVERAGE BRAIDED SHIELDS AND INSULATED FULL-SIZE
GROUND WIRE, AND SUNLIGHT- AND OIL-RESISTANT OUTER
PVC JACKET.

6. CONDUCTORS NO. 10 OR SMALLER SHALL BE SOLID COPPER WIRE.
CONDUCTORS NO. 8 OR LARGER SHALL BE STRANDED COPPER
WIRE.

7. CONDUCTORS NOT SMALLER THAN 12 AWG FOR POWER CIRCUITS.
CONDUCTORS NOT SMALLER THAN 14 AWG FOR CONTROL
CIRCUITS, UNLESS OTHERWISE NOTED.

8. COLOR-CODING FOR PHASE AND VOLTAGE LEVEL IDENTIFICATION:
USE COLORS LISTED BELOW FOR FEEDER AND BRANCH CIRCUITS.
COLORS SHALL BE FACTORY APPLIED, OR FOR SIZES LARGER
THAN 6 AWG, FIELD APPLIED WITH COLOR-CODING CONDUCTOR
TAPE.

a. COLORS FOR 208Y/120V CIRCUITS:

· PHASE A:  BLACK.
· PHASE B:  RED.
· PHASE C:  BLUE.
· NEUTRAL:  WHITE.
· GROUND:  GREEN.
· ISOLATED GROUND: GREEN WITH YELLOW STRIPE

b. COLORS FOR 480Y/277V CIRCUITS:

· PHASE A:  BROWN.
· PHASE B:  ORANGE.
· PHASE C:  YELLOW.
· NEUTRAL: GRAY.
· GROUND:  GREEN.

9. CONDUCTOR AND CABLE METHODS SHALL CONFORM TO THE
FOLLOWING, REFER TO SINGLE LINE DIAGRAM FOR OTHER CABLE
REQUIREMENTS:

a. FEEDERS: TYPE THHN-THWN-2, SINGLE CONDUCTORS IN
RACEWAY.

b. BRANCH CIRCUITS HOMERUNS: TYPE THHN-THWN-2, SINGLE
CONDUCTORS IN RACEWAY.

c. BRANCH CIRCUITS EXPOSED IN MECHANICAL AND
ELECTRICAL ROOMS: TYPE THHN-THWN-2, SINGLE
CONDUCTORS IN RACEWAY.

d. RACEWAYS EXPOSED TO DIRECT SUNLIGHT ON OR ABOVE
ROOFTOPS: TYPE XHHW-2, SINGLE CONDUCTORS IN RACEWAY.

e. VFC OUTPUT CIRCUITS (IN CONDUIT, ISOLATED FROM OTHER
CIRCUITS): TYPE XHHW-2, SINGLE CONDUCTORS IN RACEWAY.

f. VFC OUTPUT CIRCUITS (IN CABLE TRAY OR ALONGSIDE OTHER
POWER CIRCUITS): TYPE TC-ER CABLE IN RACEWAY.

g. UNDERGROUND LOCATIONS:  TYPE XHHW-2, SINGLE
CONDUCTORS IN RACEWAY.

10. SPLICES: UNLESS NOTED OTHERWISE, FEEDERS SHALL NOT BE
SPLICED.

E. RACEWAYS AND BOXES

1. RIGID STEEL CONDUIT (RSC): ANSI C80.1.

2. ELECTRICAL METALLIC TUBING (EMT): ANSI C80.3.

3. FLEXIBLE METALLIC CONDUIT (FMC): INTERLOCKED GALVANIZED
STEEL.

4. LIQUIDTIGHT FLEXIBLE METALLIC CONDUIT (LFMC): FMC WITH
PVC JACKET.

5. FITTINGS FOR CONDUIT: NEMA FB 1.

a. EMT FITTINGS:  STEEL COMPRESSION FOR 2 INCH AND
SMALLER.  STEEL SET-SCREW FOR 2-1/2 INCH AND LARGER.
DIE-CAST NOT PERMITTED.

6. SHEET METAL OUTLET AND DEVICE BOXES:  NEMA OS 1.

7. CAST METAL OUTLET AND DEVICE BOXES:  NEMA FB 1, FERROUS
ALLOY, TYPE FD, WITH GASKETED COVER.

8. SHEET METAL PULL AND JUNCTION BOXES:  NEMA OS 1.

9. CAST METAL PULL AND JUNCTION BOXES:  NEMA FB 1,
GALVANIZED, CAST IRON WITH GASKETED COVER.

10. SURFACE RACEWAYS: TWO-PIECE, GALVANIZED STEEL WITH
SNAP-ON COVERS, CONTINUOUS DIVIDER, AND GRAY BAKED
ENAMEL FINISH.  WIREMOLD G4000 SERIES OR APPROVED EQUAL.

11. SLEEVES FOR RACEWAYS: ASTM A 53/A 53M, TYPE E, GRADE B,
SCHEDULE 40, GALVANIZED STEEL, PLANE ENDS.

12. RACEWAY AND BOX METHODS SHALL CONFORM TO THE
FOLLOWING:

a. OUTDOOR EXPOSED LOCATIONS: RIGID STEEL CONDUIT.
b. OUTDOOR BOXES, ABOVEGROUND: NEMA 250, TYPE 3R.
c. INTERIOR LOCATIONS: EMT (DRY AREAS), RSC (DAMP OR WET

AREAS
d. INTERIOR BOXES: NEMA 250, TYPE 1.
e. CLEAN PROCESS LOCATIONS: PVC-COATED STEEL CONDUIT.
f. HAZARDOUS AREAS: RSC WITH SEAL FITTINGS.
g. CONNECTION TO VIBRATING EQUIPMENT (INCLUDING MOTORS,

CONDENSING UNITS, AND TRANSFORMERS): LFMC, MAXIMUM
LENGTH 3 FEET 0 INCH.

h. ENCLOSURES: NEMA 250 TYPE 1, EXCEPT USE NEMA 250 TYPE
3R IN DAMP OR WET LOCATIONS.

i. MINIMUM RACEWAY SIZE: 3/4-INCH TRADE SIZE.
13. EXPANSION FITTINGS SHALL BE PROVIDED WITH INTERNAL

BONDING JUMPERS.

F. WIRING DEVICES
1. MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH

REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:
a.  HUBBELL
b. ARROW HART
c. LEVITON
d. PASS &SEYMOUR/LEGRAND

2. ALL DEVICES SHALL BE SPECIFICATION GRADE.

3. SWITCHES: 120/277VAC, 20 AMP. COMPLY WITH NEMA WD 1, UL 20,
AND FS W-S-896.

4. DUPLEX RECEPTACLES: 125VAC, 20 AMP. COMPLY WITH NEMA
WD1, NEMA WD6 CONFIGURATION 5-20R, UL 498, AND FS W-C-596.

5. ISOLATED GROUND RECEPTACLES: 125VAC, 20 AMP. COMPLY WITH
NEMA WD1, NEMA WD6 CONFIGURATION 5-20R, UL 498, AND FS
W-C-596.

6. GFCI RECEPTACLES: STRAIGHT BLADE, NON-FEED-THROUGH TYPE
WITH AUTO-MONITORING (SELF-TEST) FOR PERIODIC AUTOMATIC
TESTING OF GFCI DEVICE AND ITS ABILITY TO RESPOND TO A
GROUND FAULT. COMPLY WITH NEMA WD1, NEMA WD6, UL 498, UL
943 CLASS A, AND FS W-C-596.

a. DAMP AND WET LOCATIONS: LISTED WEATHER-RESISTANT
(WR) TYPE, WITH WR MARKING ON FACE WHEN INSTALLED.

7. SPECIAL PURPOSE RECEPTACLES:  CONFIGURATION, VOLTAGE AND
AMPERE RATINGS AS INDICATED IN SCHEDULE ON DRAWINGS.

8. FINISH: UNLESS OTHERWISE NOTED, ALL FINISHES SHALL BE
SELECTED BY THE ARCHITECT.

a. NORMAL CIRCUITS: GRAY PLASTIC
b. EMERGENCY CIRCUITS: RED PLASTIC.
c. UPS CIRCUITS: [ORANGE] PLASTIC. ORANGE IS ONLY APPLICABLE

FOR ISOLATED GROUND SYSTEMS

    9. COVER PLATES:  ONE PIECE TO SUIT WIRING DEVICES INSTALLED.

a. INDOOR, FINISHED AREAS: PER ARCHITECTURAL DRAWINGS. IF
NOT NOTED ON ARCHITECTURAL DRAWINGS PROVIDE WHITE
WITH SMOOTH SATIN FINISH.

b. INDOOR, UNFINISHED AND BACK OF HOUSE AREAS:
GALVANIZED STEEL.

c. OUTDOOR LOCATIONS, RECEPTACLES: NEMA 250, TYPE 3R,
“EXTRA-DUTY” WEATHER RESISTANT, DIE-CAST ALUMINUM
WHILE-IN-USE TYPE WITH FOAM GASKET AND LOCKABLE
COVER.

d. OUTDOOR LOCATIONS, SWITCHES: NEMA 250, TYPE 3R
WEATHERPROOF CLEAR SILICONE RUBBER BUBBLE PLATE.

G. PANELBOARDS

10. MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH
REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:

e. EATON ELECTRICAL INC; CUTLER-HAMMER.
f. GE CO., GE BUSINESS INFORMATION CENTER.
g. SIEMENS ENERGY & AUTOMATION, INC.
h. SQUARE-D; A BRAND OF SCHNEIDER ELECTRIC.

2. GENERAL REQUIREMENTS

a. ENCLOSURES:  NEMA 250, TYPE 1, SURFACE-MOUNTED
CABINETS.

b. FINISHES: GALVANIZED STEEL BACK BOXES AND STEEL
PANELS AND TRIM.

c. PHASE, NEUTRAL AND GROUND BUSES:  COPPER.
d. EXTRA-CAPACITY NEUTRAL BUS: RATED 200 PERCENT OF

PHASE BUS AND UL LISTED AS SUITABLE FOR NONLINEAR
LOADS AS INDICATED ON PLANS.

e. EQUIPMENT GROUND BUS:  ADEQUATE FOR FEEDER AND
BRANCH-CIRCUIT EQUIPMENT GROUNDING CONDUCTORS,
BONDED TO BOX.

f. ISOLATED GROUND BUS: ADEQUATE FOR BRANCH-CIRCUIT
GROUND CONDUCTORS, INSULATED FROM BOX AS INDICATED
ON PLANS.

g. CONDUCTOR CONNECTORS:  SUITABLE FOR USE WITH
CONDUCTOR MATERIAL AND SIZES.

h. SERVICE ENTRANCE LABEL: NRTL LABELED FOR USE AS
SERVICE EQUIPMENT, AS INDICATED ON PLANS.

i. SERVICE ENTRANCE BARRIER: UL 67 COMPLIANT BARRIER ON
LINE SIDE OF SERVICE DISCONNECT TO PREVENT ACCIDENTAL
CONTACT WITH LIVE CIRCUIT PARTS.

j. PANELBOARD SHORT CIRCUIT RATING:  FULLY RATED TO
INTERRUPT SYMMETRICAL SHORT CIRCUIT CURRENT
AVAILABLE AT TERMINALS; SERIES OR INTEGRATED RATINGS
ARE NOT PERMITTED.

3. DISTRIBUTION PANELBOARDS

a. PANELBOARDS:  NEMA PB 1, POWER AND FEEDER
DISTRIBUTION TYPE.

b. MAINS:  CIRCUIT BREAKER OR MAIN LUG ONLY, AS INDICATED
ON PLANS.

c. BRANCH OVERCURRENT PROTECTIVE DEVICES:   PLUG-IN
CIRCUIT BREAKERS.

4. LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

a. PANELBOARDS:  NEMA PB 1, LIGHTING AND BRANCH-CIRCUIT
TYPE.

b. MAINS:  CIRCUIT BREAKER OR MAIN LUG ONLY, AS INDICATED
ON PLAINS.

c. BRANCH OVERCURRENT PROTECTIVE DEVICES:   BOLT-ON
CIRCUIT BREAKERS.

d. DOORS:  HINGED TRIM TYPE WITH CONCEALED HINGE INNER
AND OUTER DOOR, SECURED FLUSH LATCH ON INNER DOOR,
TUMBLER LOCK, AND KEYED ALIKE.

5. MOLDED-CASE CIRCUIT BREAKERS: COMPLY WITH UL 489, WITH
INTERRUPTING CAPACITY TO MEET AVAILABLE FAULT CURRENTS.

a. THERMAL-MAGNETIC CIRCUIT BREAKERS: INVERSE
TIME-CURRENT ELEMENT FOR LOW-LEVEL OVERLOADS, AND
INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR SHORT
CIRCUITS.  ADJUSTABLE MAGNETIC TRIP SETTING FOR
CIRCUIT-BREAKER FRAME SIZES 250 A AND LARGER.

b. ELECTRONIC TRIP CIRCUIT BREAKERS WITH RMS SENSING:
FIELD REPLACEABLE RATING PLUG OR FIELD-REPLICABLE
ELECTRONIC TRIP; AND THE FOLLOWING FIELD-ADJUSTABLE
SETTINGS:

¨ INSTANTANEOUS TRIP.
¨ LONG- AND SHORT-TIME PICKUP LEVELS.
¨ LONG- AND SHORT-TIME ADJUSTMENTS.

c. GFCI CIRCUIT BREAKERS FOR PERSONNEL PROTECTION
d. : SINGLE- AND TWO-POLE CONFIGURATIONS WITH CLASS A

GROUND-FAULT PROTECTION (6-MA TRIP).
e. GROUND-FAULT EQUIPMENT PROTECTION (GFEP) CIRCUIT

BREAKERS: CLASS B GROUND-FAULT PROTECTION (30-MA
TRIP).

f. LUGS: MECHANICAL STYLE, SUITABLE FOR NUMBER, SIZE, TRIP
RATINGS, AND CONDUCTOR MATERIALS.

g. APPLICATION LISTING:  APPROPRIATE FOR APPLICATION; TYPE
SWD FOR SWITCHING FLUORESCENT LIGHTING LOADS; TYPE
HID FOR FEEDING FLUORESCENT AND HID LIGHTING CIRCUITS.

h. HANDLE PADLOCKING DEVICE:  FIXED ATTACHMENT, FOR
LOCKING MAIN AND BRANCH CIRCUIT BREAKER HANDLES IN
THE ON OR OFF POSITION.

6. SURGE PROTECTION DEVICES

a. DESCRIPTION: IEEE C62.41-COMPLIENT, INTEGRALLY
MOUNTED, SOLID-STATE TYPE WITH 200KA SHORT-CIRCUIT
RATING, INDIVIDUALLY FUSED SUPPRESSION MODES, AND
AUDIBLE ALARM.

b. PEAK SURGE CURRENT RATING: 160KA FOR DISTRIBUTION
PANELBOARDS; 120KA FOR BRANCH-CIRCUIT PANELBOARDS.

c. SYSTEM VOLTAGE: VOLTAGE AS INDICATED ON DRAWINGS.
d. MODES OF PROTECTION: L-N, L-G, L-L, AND N-G.
e. SURGE COUNTER: DISPLAYS THE COMBINED TOTAL NUMBER

OF TRANSIENT VOLTAGE SURGES DETECTED SINCE THE
COUNTER WAS LAST RESET

H.  DRY-TYPE TRANSFORMERS

1. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH
REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE
FOLLOWING:

a. EATON ELECTRICAL INC. CUTLER-HAMMER.
b. GE CO., GE BUSINESS INFORMATION CENTER.
c. SIEMENS ENERGY & AUTOMATION, INC.
d. SQUARE-D; A BRAND OF SCHNEIDER ELECTRIC.

2. DESCRIPTION: NEMA ST 20, AIR-COOLED GENERAL-PURPOSE
DRY-TYPE LISTED AND LABELED AS COMPLYING WITH UL
1561.

3. RATINGS: VOLTAGE AND KVA RATINGS AS INDICATED ON
DRAWINGS.

4. SOUND LEVELS: NOT EXCEEDING ANSI AND NEMA SOUND LEVELS
FOR SELF- COOLED RATING.

5. COILS: CONTINUOUS WINDINGS WITHOUT SPLICES EXCEPT FOR

TAPS.

a. COIL MATERIAL: COPPER.

6. CORES: ONE PER PHASE.

7. ENCLOSURES: VENTILATED, NEMA 250, TYPE 2. PROVIDE WEATHER
SHIELD FOR ALL OUTDOOR INSTALLATIONS.

8. TAPS: TWO (2) 2-1/2 PERCENT TAPS ABOVE AND FOUR (4) 2-1/2"
PERCENT TAPS BELOW NORMAL FULL CAPACITY.

9. INSULATION CLASS: 220 DEG. C WITH MAXIMUM 115 DEG. C RISE
ABOVE 40 DEG. C AMBIENT TEMPERATURE.

10. ENERGY EFFICIENCY: COMPLY WITH DOE 2016 ENERGY
EFFICIENCY LEVELS, 10     CFR PART 431 CANDIDATE STANDARD
LEVEL 3 (CSL-3) EFFICIENCY WITH EXTREME NO LOAD
LOSSES AS TESTED PER NEMA TP-2.

11. K-FACTOR RATING: COMPLY WITH UL 1561 REQUIREMENTS FOR
NONSINUSOIDAL LOAD CURRENT-HANDLING CAPABILITY TO THE
DEGREE DEFINED BY DESIGNED K-FACTOR. UNIT SHALL NOT
OVERHEAT WHEN CARRYING FULL-LOAD CURRENT WITH
HARMONIC DISTORTION CORRESPONDING TO DESIGNED
K-FACTOR. `INDICATE VALUE OF K-FACTOR ON
TRANSFORMER NAMEPLATE.

12. WALL BRACKETS: MANUFACTURER'S STANDARD BRACKETS
(WHERE INDICATED).

13. PROVIDE VIBRATION ISOLATION BETWEEN MOUNTING FRAME AND
CORE/COIL.

SECTION 3 - EXECUTION

A. EQUIPMENT FURNISHED BY OTHERS
11. ELECTRICAL CONTRACTOR SHALL PROVIDE INSTALLATION AND

TESTING FOR ELECTRICAL EQUIPMENT PROVIDED BY OTHERS.
THIS SHALL INCLUDE:
a. ELECTRICAL DISCONNECTS PROVIDED WITH MECHANICAL

EQUIPMENT
b. OWNER-FURNISHED MATERIALS, AS NOTED ON THE DRAWINGS
c. PRE-PURCHASED MATERIALS, AS NOTED ON THE DRAWINGS

B. GROUNDING

1. GROUNDING SHALL BE IN ACCORDANCE WITH NFPA 70.

2. THE NON-CURRENT CARRYING PARTS OF ALL ELECTRICAL
EQUIPMENT SHALL BE BONDED TO THE EQUIPMENT GROUND
SERVING THIS EQUIPMENT.

3. INSTALL A SEPARATE EQUIPMENT GROUNDING CONDUCTOR IN
CONDUITS WITH ALL BRANCH CIRCUITS AND FEEDERS.  SIZE
EQUIPMENT GROUNDING CONDUCTORS IN ACCORDANCE WITH
NFPA 70.  TERMINATE EACH END ON SUITABLE LUG, BUS, OR
BUSHING.

4. BURY UNDERGROUND GROUNDING CONDUCTORS AT LEAST 30
INCHES BELOW GRADE.

5. UNDER GROUND (CONCRETE-ENCASED GROUNDING ELECTRODE):
FABRICATE ACCORDING TO NFPA 70; USE A MINIMUM OF 20 FEET
OF BARE COPPER CONDUCTOR NOT SMALLER THAN NO. 4/0 AWG.

a. IF CONCRETE IS LESS THAN 20 FEET LONG, COIL EXCESS
CONDUCTOR WITHIN BASE OF FOUNDATION.

b. BOND GROUNDING CONDUCTOR TO REINFORCING STEEL IN AT
LEAST FOUR LOCATIONS AND TO ANCHOR BOLTS. EXTEND
GROUNDING CONDUCTOR BELOW GRADE AND CONNECT TO
BUILDINGS GROUNDING GRID OR TO GROUNDING ELECTRODE
EXTERNAL TO CONCRETE.

6. ISOLATED GROUNDING CONDUCTORS:  GREEN-COLORED WITH
CONTINUOUS YELLOW STRIPE.  ON FEEDERS WITH ISOLATED
GROUND, IDENTIFY GROUNDING CONDUCTOR WHERE VISIBLE TO
NORMAL INSPECTION, WITH ALTERNATING BANDS OF GREEN AND
YELLOW TAPE, WITH AT LEAST THREE BANDS OF GREEN AND TWO
BANDS OF YELLOW.

7. ISOLATED GROUNDING RECEPTACLE CIRCUITS:  INSTALL AN
ISOLATED EQUIPMENT GROUNDING CONDUCTOR CONNECTED TO
THE RECEPTACLE GROUNDING TERMINAL.  ISOLATE CONDUCTOR
FROM RACEWAY AND FROM PANELBOARD GROUNDING
TERMINALS.  TERMINATE AT EQUIPMENT GROUNDING TERMINAL
OF THE APPLICABLE DERIVED SYSTEM OR SERVICE, UNLESS
OTHERWISE INDICATED.

8. PERFORM TESTS AND INSPECTIONS.

a. INSPECT PHYSICAL AND MECHANICAL CONDITION.  VERIFY
TIGHTNESS OF ALL BOLTED CONNECTIONS WITH CALIBRATED
TORQUE WRENCH ACCORDING TO MANUFACTURER'S WRITTEN
INSTRUCTIONS.

b. TEST GROUND RESISTANCE AT SERVICE DISCONNECT
ENCLOSURE GROUNDING TERMINAL, AT GROUND TEST WELLS,
AND AT INDIVIDUAL GROUND RODS.  MAXIMUM MEASURED
GROUND RESISTANCE SHALL NOT EXCEED 5 OHMS.

c. MEASURE GROUND RESISTANCE NO FEWER THAN TWO FULL
DAYS AFTER LAST TRACE OF PRECIPITATION AND WITHOUT
SOIL BEING MOISTENED BY ANY MEANS.

d. PREPARE AND SUBMIT TEST AND INSPECTION REPORTS.

C. HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

1. SELECT SIZES OF COMPONENTS SO STRENGTH WILL BE ADEQUATE
TO CARRY PRESENT AND FUTURE STATIC LOADS WITHIN
SPECIFIED LOADING LIMITS.  MINIMUM STATIC DESIGN LOAD USED
FOR STRENGTH DETERMINATION SHALL BE WEIGHT OF
SUPPORTED COMPONENTS PLUS 200 LBS.

2. ANCHOR EQUIPMENT TO CONCRETE BASES PER MANUFACTURER'S
RECOMMENDATIONS.

D. ELECTRICAL IDENTIFICATION

SERVICE-ENTRANCE EQUIPMENT: INSTALL NAMEPLATE ON
SERVICE EQUIPMENT RATED 1200 AMPS OR MORE IDENTIFYING
SYSTEM VOLTAGE, AVAILABLE FAULT CURRENT, CLEARING TIME
OF SERVICE PROTECTIVE DEVICE BASED ON AVAILABLE FAULT
CURRENT, AND DATE NAMEPLATE IS INSTALLED.

1. EQUIPMENT NAMEPLATES (INDUSTRIAL CONTROL PANELS, MOTOR
CONTROL CENTERS, AND AIR-CONDITIONING AND REFRIGERATING
EQUIPMENT: INSTALL NAMEPLATE IDENTIFYING SYSTEM
VOLTAGE, AVAILABLE FAULT CURRENT, AND DATE NAMEPLATE IS
INSTALLED.

2. PROVIDE REVISED TYPED PANEL INDEX TO INDICATE SPARE AND
INSTALLED CIRCUITS AFTER BALANCING PANELBOARD LOADS,
INCORPORATING OWNER'S FINAL ROOM DESIGNATIONS.
HANDWRITTEN DIRECTORIES ARE NOT PERMITTED.

3. EQUIPMENT IDENTIFICATION LABELS:  ON EACH UNIT OF
EQUIPMENT, INSTALL A UNIQUE IDENTIFICATION LABEL THAT IS
CONSISTENT WITH DESIGNATIONS ON CONTRACT DRAWINGS.

a. UNLESS OTHERWISE INDICATED, PROVIDE SINGLE LINE OF
TEXT WITH 1/2-INCH HIGH LETTERS ON 1-1/2-INCH HIGH
LABELS; WHERE TWO LINES OF TEXT ARE REQUIRED, USE
LABELS 2-INCHES HIGH.

b. ATTACH NON-ADHESIVE IDENTIFICATION PRODUCTS WITH
SCREWS AND AUXILIARY HARDWARE APPROPRIATE TO THE
LOCATION AND SUBSTRATE.

E. CONDUCTORS AND CABLES

1. INSTALL SEPARATE DEDICATED NEUTRAL CONDUCTOR WITH
EACH 120V AND 277V BRANCH CIRCUIT.  SHARED NEUTRALS ARE
NOT PERMITTED.

2. CONDUITS SHALL BE COMPLETELY INSTALLED, WITH INTERIORS
PROTECTED FROM WEATHER, BEFORE PROCEEDING WITH THE
INSTALLATION OF CONDUCTORS AND CABLES.

3. CONDUCTORS SHALL BE CONTINUOUS WITH SPLICES AND
CONNECTIONS ONLY MADE IN OUTLET, JUNCTION, OR PULL BOXES.

4. PHASE CONDUCTORS AND THE NEUTRAL CONDUCTOR OF EACH
FEEDER OR BRANCH CIRCUIT SHALL BE CONTAINED IN A SINGLE
CONDUIT OR PARALLELED IN SEPARATE CONDUITS TO AVOID
OVERHEATING THE CONDUIT BY INDUCTION.

5. USE MANUFACTURER'S APPROVED NON-CONDUCTIVE PULLING
COMPOUND OR LUBRICANT WHERE NECESSARY; COMPOUND USED
MUST NOT DETERIORATE CONDUCTOR OR INSULATION.  DO NOT
EXCEED MANUFACTURER'S RECOMMENDED MAXIMUM PULLING
TENSIONS AND SIDEWALL PRESSURE VALUES.

6. SPLICES IN CONDUCTORS NO. 8 AND SMALLER SHALL BE MADE
WITH INSULATED SPRING WIRE, CONNECTORS WITH PLASTIC CAPS,

OR WITH CRIMP TYPE CONNECTORS AND COMPRESSION TOOLS TO
ENSURE A SATISFACTORY MECHANICAL AND ELECTRICAL JOINT.

7. SPLICES IN CONDUCTORS NO. 6 AND LARGER SHALL BE MADE
WITH CRIMP-TYPE CONNECTORS AND COMPRESSION TOOLS OR
WITH BOLTED CLAMP-TYPE CONNECTORS TO ENSURE A
SATISFACTORY MECHANICAL AND ELECTRICAL JOINT.

8. SPLICES SHALL BE WRAPPED WITH TAPE THAT HAS AN
INSULATION AND TEMPERATURE RATING EQUIVALENT TO THAT
OF THE CONDUCTOR.

9. WHERE 20-AMP FEEDERS AND BRANCH CIRCUITS EXCEED 60 FEET
(120 VOLT) OR 120 FEET (277 VOLT) TO CENTER OF LOAD, USE NO. 10
AWG WIRE TO THAT POINT. VOLTAGE DROP SHALL NOT EXCEED
2% FOR FEEDERS AND 3% FOR BRANCH CIRCUITS.

10. HOME RUNS MAY BE COMBINED INTO A SINGLE CONDUIT.
HOWEVER, MAXIMUM NUMBER OF CONDUCTORS SHALL MEET
CONDUIT FILL AND DERATING REQUIREMENTS OF NFPA 70.
DERATE CONDUCTORS WHERE MULTIPLE CIRCUITS HOMERUNS
ARE INSTALLED IN A SINGLE CONDUIT.  SEPARATE DEDICATED
NEUTRALS SHALL BE INSTALLED AND CLASSIFIED AS A CURRENT
CARRYING CONDUCTOR.  DIVERSITY FACTOR FOR EACH CIRCUIT IS
100 PERCENT.

11. PERFORM TESTS AND INSPECTIONS.

a. PERFORM EACH ELECTRICAL TEST AND VISUAL AND
MECHANICAL INSPECTION STATED IN NETA ACCEPTANCE
TESTING SPECIFICATION.  CERTIFY COMPLIANCE WITH TEST
PARAMETERS.

b. PREPARE AND SUBMIT TEST AND INSPECTION REPORTS.

F. RACEWAYS AND BOXES

1. SUPPORTS AND BOXES SHALL MATCH RACEWAY APPLICATION.

2. INSTALL RACEWAYS AT LEAST 6 INCHES AWAY FROM
MECHANICAL PIPING.

3. INSTALL RACEWAYS SUPPORTS ACCORDING TO NFPA 70 AND AS
SPECIFIED HEREIN.

4. INSTALL NO MORE THAN THE EQUIVALENT OF THREE 90-DEGREE
BENDS IN ANY CONDUIT RUN EXCEPT FOR COMMUNICATIONS
CONDUITS, FOR WHICH NO MORE THAN TWO 90-DEGREE BENDS IN
ANY CONDUIT RUN ARE ALLOWED.

5. INSTALL EXPANSION-JOINT FITTINGS WHERE RACEWAYS CROSS
BUILDING EXPANSION JOINTS.

6. SEAL RACEWAYS PASSING FROM WARM TO COLD LOCATIONS,
SUCH AS IN COLD STORAGE AREAS OF BUILDING, OR WHERE
PASSING FROM THE INTERIOR TO THE EXTERIOR OF A BUILDING,
INTERIOR TO THE EXTERIOR OF ROOFTOP EQUIPMENT HOUSINGS,
OR WHERE OTHERWISE REQUIRED BY NFPA 70.  FILL WITH LISTED
SEALING COMPOUND TO PREVENT THE CIRCULATION OF WARM
AIR TO A COLDER SECTION OF THE RACEWAY.

7. RACEWAYS SHALL BE CONCEALED IN OR BEHIND WALLS OR
ABOVE CEILINGS IN FINISHED AREAS.

8. RACEWAYS SHALL BE FASTENED TO BOXES WITH TWO LOCKNUTS
AND A BUSHING.

9. CONDUIT AND BOXES SHALL NOT BE SUPPORTED FROM T-BAR
CEILING WIRES.

10. CONDUITS SHALL BE SECURELY FASTENED WITH HOT-DIPPED
GALVANIZED STEEL SUPPORTS.

11. CONDUITS SHALL BE CONTINUOUS FROM TERMINATION TO
TERMINATION.

12. CONDUITS THREADED IN FIELD SHALL BE COATED WITH AN
APPROVED ELECTRICALLY CONDUCTIVE, CORROSION-RESISTANT
COMPOUND.

G. WIRING DEVICES

1. SWITCHES CONTROLLING LIGHTING LOADS: INSTALL A GROUNDED
CIRCUIT CONDUCTOR (NEUTRAL) FOR THE CONTROLLED LIGHTING
CIRCUIT AT LOCATION WHERE SWITCHES CONTROL LIGHTING
LOADS THAT ARE SUPPLIED BY A GROUNDED GENERAL-PURPOSE
BRANCH CIRCUIT.

2. RECEPTACLE ORIENTATION:  INSTALL GROUND PIN OF
VERTICALLY MOUNTED RECEPTACLES UP FOR RECEPTACLES
MOUNTED 48-INCHES AND BELOW, DOWN FOR RECEPTACLES
MOUNTED ABOVE 48-INCHES, AND ON HORIZONTALLY MOUNTED
RECEPTACLES TO THE RIGHT.

3. DEVICE PLATES:  DO NOT USE OVERSIZE OR EXTRA-DEEP PLATES.
REPAIR WALL FINISHES AND REMOUNT OUTLET BOXES WHEN
STANDARD DEVICE PLATES DO NOT FIT FLUSH OR DO NOT COVER
ROUGH WALL OPENING.

4. ARRANGEMENT OF DEVICES: UNLESS OTHERWISE INDICATED,
MOUNT FLUSH, WITH LONG DIMENSION VERTICAL. ADJACENT
DEVICES MAY BE GROUPED TOGETHER UNDER A SINGLE
MULTIGANG WALL PLATE WHERE PERMITTED BY NFPA 70.

5. RECEPTACLE IDENTIFICATION:  IDENTIFY PANELBOARD AND
CIRCUIT NUMBER FROM WHICH SERVED.  USE HOT, STAMPED OR
ENGRAVED MACHINE PRINTING WITH BLACK-FILLED LETTERING
ON FACE OF PLATE, AND DURABLE WIRE MARKERS OR TAGS
INSIDE OF BOXES.

6. PANEL SCHEDULES: PROVIDE REVISED TYPED PANEL INDEX TO
INDICATE SPARE AND INSTALLED CIRCUITS AFTER BALANCING
PANELBOARD LOADS, INCORPORATING OWNER'S FINAL ROOM
DESIGNATIONS. HANDWRITTEN DIRECTORIES ARE NOT
PERMITTED.

7. PERFORM TESTS AND INSPECTIONS FOR CONVENIENCE
RECEPTACLES.

a. USE INSTRUMENTS THAT COMPLY WITH UL 1436.  USE DIGITAL
WRING ANALYZER WITH DIGITAL READOUT OR ILLUMINATED
LED INDICATORS OF MEASUREMENTS FOR CONVENIENCE
RECEPTACLES.

b. TEST LINE VOLTAGE. ACCEPTABLE RANGE IS 105 TO 132 V.
c. TEST PERCENT VOLTAGE DROP WITH 15-A LOAD.  A VALUE

ABOVE 3 PERCENT IS NOT ACCEPTABLE.
d. TEST GROUND IMPEDANCE.  A VALUE ABOVE 2 OHMS IS NOT

ACCEPTABLE.
e. TEST GFCI TRIP FOR COMPLIANCE WITH UL 1436 AND UL 943.
f. VERIFY DEVICE AND ITS OUTLET BOX ARE SECURELY

MOUNTED.
g. PREPARE AND SUBMIT TEST AND INSPECTION REPORTS.

H. PANELBOARDS

1. MOUNT ENCLOSURES WITH TOPS AT UNIFORM HEIGHT, WITH
OPERATING HANDLES, MAXIMUM 72 INCHES ABOVE FINISHED
FLOOR.

2. INSTALL FILLER PLATES IN UNUSED SPACES.

3. INSTALL IDENTIFICATION PLATE.

4. PROVIDE TYPED PANEL INDEX TO INDICATE INSTALLED CIRCUITS
AFTER BALANCING PANELBOARD LOADS, INCORPORATING
OWNER'S FINAL ROOM DESIGNATIONS. HANDWRITTEN
DIRECTORIES ARE NOT PERMITTED.

5. SET ADJUSTABLE TRIP SETTINGS TO FULLY COORDINATE WITH
ASSOCIATED PROTECTIVE DEVICES.

6. LOAD BALANCING: AFTER SUBSTANTIAL COMPLETION, MEASURE
LOAD BALANCING AND MAKE CIRCUIT CHANGES. AFTER CIRCUIT
CHANGES, RECHECK LOADS DURING NORMAL PERIOD. RECORD
ALL LOAD READINGS BEFORE AND AFTER CHANGES AND SUBMIT
TEST RECORDS. LOAD DIFFERENCE SHALL NOT EXCEED 20
PERCENT BETWEEN PHASE LOADS, WITHIN A PANELBOARD.

7. PERFORM TESTS AND INSPECTIONS

a. INSPECT PANELBOARDS AND ASSOCIATED COMPONENTS
AFTER INSTALLATION AND PRIOR TO STARTUP VERIFYING
INSTALLATION IS IN ACCORDANCE WITH SPECIFICATIONS AND
MANUFACTURER'S RECOMMENDATIONS.

b. PERFORM EACH ELECTRICAL TEST AND VISUAL AND
MECHANICAL INSPECTION STATED IN NETA ACCEPTANCE
TESTING SPECIFICATION.  CERTIFY COMPLIANCE WITH TEST
PARAMETERS.

c. PREPARE AND SUBMIT TEST AND INSPECTION REPORTS.

I. DRY-TYPE TRANSFORMERS

1. ADJUST TRANSFORMER TAPS TO PROVIDE OPTIMAL VOLTAGE

CONDITIONS AT SECONDARY TERMINALS.

2. INSTALL IDENTIFICATION PLATE.

3. PERFORM TESTS AND INSPECTIONS

a. INSPECT TRANSFORMERS AND ASSOCIATED COMPONENTS
AFTER INSTALLATION AND PRIOR TO STARTUP VERIFYING
INSTALLATION IS IN ACCORDANCE WITH SPECIFICATIONS AND
MANUFACTURER'S RECOMMENDATIONS.

b. PERFORM EACH ELECTRICAL TEST AND VISUAL AND
MECHANICAL INSPECTION STATED IN NETA ACCEPTANCE
TESTING SPECIFICATION.  CERTIFY COMPLIANCE WITH TEST
PARAMETERS.

c. PREPARE AND SUBMIT TEST AND INSPECTION REPORTS.

J.  SHORT CIRCUIT & ARC FLASH STUDY
1. PROVIDE SHORT CIRCUIT AND ARC FLASH STUDIES OF ALL NEW

EQUIPMENT.
2. STUDY SHALL BE PERFORMED USING COMPUTER PROGRAMS THAT

ARE DISTRIBUTED NATIONALLY AND WIDELY IN USE. SOFTWARE
SHALL BE ABLE TO PERFORM CALCULATIONS NFPA AND IEEE
STANDARDS. MANUAL CALCULATIONS WILL NOT BE ACCEPTABLE.

3. STUDY SHALL INCLUDE:
n. POINT OF ELECTRICAL CONNECTION TO EXISTING SYSTEM
o. SWITCHGEAR
p. SWITCHBOARDS
q. UPS SYSTEMS
r. MOTOR CONTROL CENTERS
s. 480V PANELBOARDS
t. LOW VOLTAGE TRANSFORMERS

4. SWITCHBOARDS AND SWITCHGEAR RATED 1200A OR MORE WILL
NOT BE APPROVED WITHOUT COMPLETED SHORT CIRCUIT STUDY.

5. PROVIDE ARC FLASH WARNING LABELS FOR ALL NEW EQUIPMENT.
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