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ELECTRICAL GENERAL NOTES

GENERAL REQUIREMENTS

1. THE DRAWINGS AND APPLICABLE SPECIFICATIONS SHALL BE CONSIDERED SUPPLEMENTARY, ONE TO THE OTHER AND ARE
CONSIDERED THE "CONTRACT DOCUMENTS". ALL WORKMANSHIP, METHODS AND/OR MATERIALS DESCRIBED OR IMPLIED BY ONE
AND NOT DESCRIBED OR IMPLIED BY THE OTHER SHALL BE PROVIDED, FURNISHED OR PERFORMED AS IF IT HAD APPEARED IN
BOTH SECTIONS. THE TERM "CONTRACT DOCUMENTS" DESCRIBED HEREIN IS NOT LIMITED SOLELY TO THE ELECTRICAL PORTION
OF THE DRAWINGS AND SPECIFICATIONS, BUT ENCOMPASSES THE DRAWINGS AND SPECIFICATIONS OF ALL DIVISIONS AS A
WHOLE.

2. THE DRAWINGS ARE DIAGRAMMATIC AND ARE NOT INTENDED TO SHOW EVERY DETAIL OF CONSTRUCTION, METHODS,
MATERIALS AND EQUIPMENT, OR EXACT LOCATIONS, ROUTING, ETC. THEY INDICATE THE RESULT TO BE ACHIEVED BY THE
ASSEMBLAGE OF SEVERAL SYSTEMS FOR A COMPLETE AND OPERATIONAL ELECTRICAL SYSTEM. DO NOT SCALE THE CONTRACT
DOCUMENTS. COORDINATE EXACT EQUIPMENT LOCATIONS WITH FIELD CONDITIONS, APPROVED SHOP DRAWINGS.

3. THE TERM "PROVIDE" USED IN THE CONTRACT DOCUMENTS INDICATES TO FURNISH AND INSTALL MATERIALS REQUIRED FOR
CORRECT INSTALLATION OF A COMPLETE SYSTEM, UNLESS SPECIFICALLY NOTED OTHERWISE.

4. UNLESS NOTED AS EXISTING, ALL ELECTRICAL INDICATED ON THE CONTRACT DOCUMENTS SHALL BE NEW, SHALL BE U.L. LISTED,
AND SHALL BEAR A U.L. LABEL. WHERE NO U.L. LABEL OR LISTING IS AVAILABLE, THE MATERIAL SHALL BE LISTED WITH AN
APPROVED, NATIONALLY RECOGNIZED ELECTRICAL TESTING AGENCY.

5. PROVIDE EXPERIENCED, QUALIFIED AND RESPONSIBLE SUPERVISION FOR ALL WORK REQUIRED BY THE CONTRACT DOCUMENTS.
ALL ELECTRICAL EQUIPMENT SHALL BE INSTALLED IN A NEAT AND WORKMANLIKE MANNER, TO THE SATISFACTION OF THE
ENGINEER AND OWNER.

6. CARRY ALL INSURANCE REQUIRED TO PROTECT AGAINST PUBLIC LIABILITY AND PROPERTY DAMAGE FOR  THE DURATION OF
THIS PROJECT.

7. GUARANTEE ALL MATERIALS AND WORKMANSHIP ARE FREE FROM DEFECTS FOR A PERIOD OF NOT LESS THAN ONE YEAR FROM
THE DATE OF FINAL ACCEPTANCE BY THE ENGINEER AND OWNER,  UNLESS NOTED OTHERWISE IN DIVISION 1, AT NO
ADDITIONAL COSTS, PROVIDE THE CORRECTION OF ANY DEFECTS INCLUDING REPAIR OR REPLACEMENT.

8. INCLUDE ALL COSTS ASSOCIATED WITH PERMITS, LICENSES, FEES, INSPECTIONS, TESTING AND TEMPORARY POWER IN THE BID
PRICE, UNLESS NOTED OTHERWISE.

9. IF HAZARDOUS MATERIALS ARE ENCOUNTERED, COMPLY WITH ALL APPLICABLE RULES, REGULATIONS AND GUIDELINES
CONCERNING REMOVAL, HANDLING, DISPOSAL AND PROTECTION AGAINST ENVIRONMENTAL EXPOSURE OR POLLUTION.
PROVIDE DOCUMENTATION OF SAID COMPLIANCE.

10. PROVIDE ELECTRONIC SUBMITTALS (PRODUCT DATA & SHOP DRAWINGS) FOR EACH MAJOR COMPONENT  OF THE ELECTRICAL
SYSTEM FOR REVIEW BY THE ENGINEER AND OWNER. MAJOR COMPONENTS INCLUDE, BUT ARE NOT LIMITED TO, RACEWAYS,
BOXES, WIRE AND CABLE, EQUIPMENT, DEVICES, SWITCHGEAR, PANELBOARDS, CIRCUIT BREAKERS, SAFETY SWITCHES, ETC. ALL
SUBMITTALS ARE TO BE REVIEWED AND APPROVED BY THE CONTRACTOR FOR CONFORMANCE WITH THE PROJECT
REQUIREMENTS PRIOR TO SUBMITTING TO THE ENGINEER. ALLOW A MINIMUM OF TEN (10) BUSINESS DAYS FOR REVIEW BY
ENGINEER, UNLESS NOTED OTHERWISE IN DIVISION 1.

11. THE ELECTRICAL PORTION OF THE CONTRACT DOCUMENTS ARE COORDINATED WITH THE DESIGN BASIS EQUIPMENT SPECIFIED
BY DIVISION 26 AND OTHER DIVISIONS. WHERE THE CONTRACTOR ELECTS TO SUBSTITUTE A PRODUCT IN LIEU OF PROVIDING
THE DESIGN BASIS, AND SAID SUBSTITUTION IS ACCEPTED BY THE ENGINEER AND OWNER, THE CONTRACTOR SHALL MAKE ALL
CORRECTIONS TO THE ELECTRICAL SYSTEM NECESSARY IN ORDER TO ENSURE A COMPLETE AND OPERATIONAL INSTALLATION
OF THE EQUIPMENT AT NO ADDITIONAL COSTS. WHERE THE CONTRACTOR'S DESIGN SUBSTITUTION RESULTS IN THE NEED FOR
THE ENGINEER TO REVISE THE CONTRACT DOCUMENTS, THE ENGINEER RESERVES THE RIGHT TO REQUEST COMPENSATION
FROM THE CONTRACTOR FOR SAID SERVICES.

12. MAINTAIN A CURRENT AND ACCURATE SET OF PROJECT RECORD DOCUMENTS (AS-BUILTS) AT THE SITE THROUGHOUT THE
DURATION OF THE PROJECT. RECORD DRAWINGS SHALL BE UPDATED EACH DAY TO REFLECT THE ACTUAL LOCATIONS, SIZES,
ROUTING, ETC. OF EACH PORTION OF THE ELECTRICAL SYSTEM AFFECTED BY THIS WORK. A FINAL SET OF RECORD DOCUMENTS
SHALL BE ISSUED TO THE ENGINEER FOR REVIEW AND THEN SUBMITTED TO THE OWNER WITHIN 30 DAYS AFTER THE DATE OF
FINAL ACCEPTANCE. PROVIDE RECORD DRAWINGS OF THE ACTUAL INSTALLATION INCLUDING SINGLE LINE DIAGRAM, POWER
RISER DIAGRAM OF THE BUILDING ELECTRICAL DISTRIBUTION SYSTEM, SITE PLANS AND ALL ELECTRICAL FLOOR PLANS, DETAILS,
PANEL SCHEDULES, ETC.

13. PROVIDE AN OPERATING AND MAINTENANCE MANUAL TO OWNER PRIOR TO THE FINAL ACCEPTANCE. THE MANUAL SHALL
INCLUDE, AS A MINIMUM, (1) SUBMITTAL DATA STATING EQUIPMENT RATING AND SELECTED OPTIONS FOR EACH PIECE OF
EQUIPMENT REQUIRING MAINTENANCE. ALSO PROVIDE TWO OPERATIONS AND MAINTENANCE MANUALS FOR EACH PIECE OF
EQUIPMENT REQUIRING MAINTENANCE. REQUIRED ROUTINE MAINTENANCE ACTIONS AND METHOD OF OPERATION FOR
EQUIPMENT SHALL BE CLEARLY IDENTIFIED, AND THE NAME, PHONE NUMBER AND ADDRESS OF AT LEAST ONE QUALIFIED
SERVICE AGENCY.

14. INCLUDE ALL COSTS FOR EXCAVATION, SAW CUTTING, DIRECTIONAL BORING, CORE DRILLING, BACKFILLING, SURFACE
RESTORATION, REPAIR OF FINISHES, ETC. THAT IS REQUIRED IN ORDER TO MEET THE PROJECT REQUIREMENTS.

15. INCLUDE IN BID ALL COSTS ASSOCIATED WITH TEMPORARY ELECTRICAL SERVICE AS REQUIRED FOR USE BY ALL TRADES
DURING CONSTRUCTION. REMOVE TEMPORARY POWER AT THE COMPLETION OF THE PROJECT. OBTAIN AND PAY FOR ALL
REQUIRED PERMITS FOR TEMPORARY POWER. ENGINEER OF RECORD SHALL BE PROVIDED WITH ADDITIONAL COMPENSATION
FROM THE CONTRACTOR WHERE SIGNED & SEALED DRAWINGS ARE REQUESTED BY THE CONTRACTOR TO THE ENGINEER OF
RECORD IF REQUIRED BY THE AHJ FOR THE TEMPORARY POWER.

16. LOCATE, IDENTIFY, PROTECT AND DOCUMENT ALL UTILITY LINES LOCATED WITHIN THE PROJECT BOUNDARY. FOR LOCATING
SITE UTILITIES, CONTACT ALL LOCAL MUNICIPALITIES AND UTILITIES AT LEAST 48 HOURS PRIOR TO DIGGING.

17. INCLUDE IN BID THE TRANSPORT AND DISPOSAL OR RECYCLING OF ALL WASTE MATERIALS GENERATED BY THIS PROJECT IN
ACCORDANCE WITH ALL LOCAL, STATE AND FEDERAL RULES, REGULATIONS AND GUIDELINES APPLICABLE. COMPLY FULLY WITH
ALL APPLICABLE STATUTES REGARDING MERCURY-CONTAINING DEVICES, AND WITH ALL LOCAL, STATE AND FEDERAL
APPLICABLE GUIDELINES AT THE TIME OF DISPOSAL. PROVIDE OWNER WITH WRITTEN CERTIFICATION OF ACCEPTED DISPOSAL.

CONDUCTORS

1. ALL CONDUCTORS IN CABINETS MUST BE CAREFULLY FORMED AND HARNESSED SO THAT EACH CONDUCTOR DROPS OFF
DIRECTLY OPPOSITE TO TERMINAL.

2. ALL WIRE SIZES ARE BASED ON AMPACITIES FOR 60 DEG F TEMPERATURE RATING FROM 0-100A AND 75 DEG. F TEMPERATURE
RATING LISTED IN NEC FOR 100A AND ABOVE.

3. ALL CONDUCTORS SHALL BE COPPER, THHN/THWN; SOLID FOR #10 AWG AND SMALLER; STRANDED FOR #8 AWG AND LARGER.

4. CONDUCTORS USED IN WET LOCATIONS, INCLUDING BUT NOT LIMITED TO UNDERGROUND CONDUITS/DUCTBANKS AND
EXTERIOR CONDUITS SHALL COMPLY WITH NEC 310.10 AND BE LISTED FOR USE IN WET LOCATIONS.

5. ALL POWER CIRCUITS HAVE BEEN DESIGNED TO MEET 2% OR LESS VOLTAGE DROP FOR FEEDERS, AND 3% OR LESS VOLTAGE
DROP FOR BRANCH CIRCUITS.

COORDINATION:

1. THIS PROJECT REQUIRES COORDINATION DRAWINGS BY THE CONTRACTOR. PARTICIPATE IN THE COORDINATION DRAWING
PREPARATION PROCESS AND PROVIDE ALL NECESSARY INFORMATION REQUIRED TO COORDINATE ALL TRADE INFORMATION.

2. ALL WORK ON THE ELECTRICAL SYSTEM REQUIRED BY THE CONTRACT DOCUMENTS SHALL BE COORDINATED WITH THE WORK
OF ALL OTHER DIVISIONS/TRADES PRIOR TO COMMENCEMENT OF WORK. AVOID INTERFERENCES WITH THE PROGRESS OF
OTHER DIVISIONS/TRADES.

3. WHERE A DISCREPANCY OR CONFLICT IS FOUND BETWEEN ONE DRAWING AND ANOTHER, OR BETWEEN A DRAWING AND
APPLICABLE SPECIFICATIONS, NOTIFY THE ENGINEER IMMEDIATELY IN WRITTEN FORM. IN GENERAL, THE MOST STRINGENT
REQUIREMENT SHALL GOVERN UNLESS THE DISCREPANCY CONFLICTS WITH APPLICABLE CODES OR OWNER'S DESIGN
STANDARDS, WHEREIN THE CODE OR OWNER'S DESIGN STANDARDS SHALL GOVERN.

4. CAREFULLY EXAMINE THOSE PORTIONS OF THE SITE AFFECTED BY THIS WORK PRIOR TO SUBMITTING BID PRICE, SO AS TO
BECOME FAMILIAR WITH EXISTING CONDITIONS AND DIFFICULTIES THAT MAY AFFECT EXECUTION OF THE WORK. SUBMISSION
OF ABID PRICE SHALL BE CONSTRUED AS EVIDENCE THAT SUCH EXAMINATION HAS BEEN MADE. LATER CLAIMS FOR LABOR,
EQUIPMENT AND/OR MATERIALS REQUIRED DUE TO DIFFICULTIES ENCOUNTERED THAT COULD HAVE BEEN REASONABLY
OBSERVED WILL NOT BE RECOGNIZED.

5. COORDINATE ALL PROJECT SCHEDULING AND PHASING REQUIREMENTS WITH ENGINEER AND OWNER PRIOR TO SUBMITTING BID
PRICE. THIS PROJECT MAY REQUIRE PHASING SEQUENCES AND POTENTIAL PREMIUM TIME WORK AND ALL COSTS FOR SUCH
SHALL BE INCLUDED IN THE BID PRICE. PROVIDE ADEQUATE WORK FORCE AND EQUIPMENT, AND INCLUDE PREMIUM TIME AS
MAY BE REQUIRED IN ORDER TO ADHERE TO THE PROJECT SCHEDULE. ADDITIONALLY, ENSURE THAT LONG LEAD ITEMS DO
NOTIMPACT THE PROJECT'S SCHEDULE OR PHASING.

6. ANY TEMPORARY INTERRUPTION OF POWER REQUIRED FOR THE SYSTEM TIE-IN OR SWITCHOVER FOR ANY PORTION OF THE
ELECTRICAL SYSTEM SHALL BE PRE-APPROVED IN WRITING BY THE OWNER AND SCHEDULED IN ADVANCE.

7. COORDINATE EXACT REQUIREMENTS WITH THE LOCAL UTILITY COMPANIES AND PROVIDERS AND INCLUDE ALL COSTS FOR
PROVIDING TEMPORARY AND PERMANENT SERVICES REQUIRED FOR THIS PROJECT IN THE BID PRICE. BID PRICE SHALL
INCLUDE, BUT NOT BE LIMITED TO, EXCAVATION, RACEWAYS, BACKFILL, EQUIPMENT, EQUIPMENT PADS, METERS, GROUNDING,
UTILITY ENGINEERING AND IMPACT FEES.

8. CONDUCT WORK OPERATIONS AND DEBRIS REMOVAL IN A MANNER THAT ENSURES MINIMUM INTERFERENCE WITH NORMAL
BUSINESS OPERATIONS, TRAFFIC, PARKING, ETC. ONGOING IN ADJACENT OCCUPIED SPACES OR FACILITIES. PROVIDE ALL THAT
IS REQUIRED TO EFFECTIVELY PROTECT SURROUNDING OCCUPANTS, EQUIPMENT, FINISHES, ETC. FROM DAMAGE OR
EXCESSIVE NOISE THROUGHOUT THE DURATION OF THIS PROJECT. CONTRACTOR IS RESPONSIBLE FOR ANY LOSSES OR ANY
DAMAGE RESULTING FROM THE FAILURE TO ADHERE TO THIS REQUIREMENT. RESTORE DAMAGED ELEMENTS TO ORIGINAL
CONDITION TO THE SATISFACTION OF THE ENGINEER AND OWNER, AT NO ADDITIONAL COSTS. REPORT OF ANY SUCH
OCCURRENCE TO THE ENGINEER AND OWNER IMMEDIATELY AND AWAIT WRITTEN DIRECTION PRIOR TO PROCEEDING WITH
REPAIRS.

9. REVIEW ALL CONTRACT DRAWINGS TO ASCERTAIN ANY CONFLICTS PRIOR TO BIDDING. OBTAIN CLARIFICATION FROM THE
ENGINEER PRIOR TO BID. CONTRACTOR SHALL NOT BE ENTITLED TO ADDITIONAL COMPENSATION FOR WORK REQUIRED TO
RELOCATE OUTLET BOXES OR RACEWAYS FOR COORDINATION WITH OTHER TRADE'S WORK.

1. ELECTRICAL EQUIPMENT SHALL BE OF MATERIALS SUITABLE FOR AND RATED FOR THE ENVIRONMENT IN WHICH THEY ARE TO BE
INSTALLED. ALL COMPONENTS OF THE ELECTRICAL SYSTEM LOCATED OUTDOORS SHALL BE WEATHERPROOF, NEMA 3R, AS A
MINIMUM, WHETHER INDICATED ON THE CONTRACT DRAWINGS OR NOT.

2. TERMINATION PROVISIONS FOR ALL ELECTRICAL EQUIPMENT (PANELBOARDS, SWITCHBOARD, TRANSFORMERS, DISCONNECT
SWITCHES, MOTOR CONTROLLERS, ENCLOSED CIRCUIT BREAKERS, ETC.) SHALL BE LISTED AND IDENTIFIED FOR USE WITH
MINIMUM 75 DEG. F CONDUCTORS IN ACCORDANCE WITH NEC.

3. WORKING CLEARANCES FOR ELECTRICAL EQUIPMENT SHALL BE IN COMPLIANCE WITH NEC.

4. THE ELECTRICAL DEDICATED EQUIPMENT SPACE EXTENDING FROM FLOOR TO 6' ABOVE ELECTRICAL EQUIPMENT WITH A WIDTH
AND DEPTH OF THE PANELBOARD OR SWITCHBOARD MUST BE CLEAR OF ALL OTHER EQUIPMENT FOREIGN TO THE ELECTRICAL
INSTALLATION IN ACCORDANCE WITH NEC.

5. PROVIDE A REINFORCED CONCRETE PAD, SIZED 4" LARGER IN ALL DIRECTIONS THAN THE FOOTPRINT OF THE EQUIPMENT, AND
4"HIGH, FOR ALL FREESTANDING, FLOOR-MOUNTED ELECTRICAL EQUIPMENT. PROVIDE VIBRATION ISOLATORS AND/OR ANCHORS
PER MANUFACTURER'S INSTRUCTIONS.

6. PROVIDE SURGE PROTECTION DEVICE FOR ALL MAIN SERVICE EQUIPMENT. PROVIDE MINIMUM 30A/3P BREAKER IN BRANCH
CIRCUIT PANELBOARDS AND 60A/3P IN DISTRIBUTION PANELBOARDS OR SWITCHBOARDS, UNLESS NOTED OTHERWISE, OR PER
THE SPD MANUFACTURER'S RECOMMENDATIONS FOR SURGE PROTECTION DEVICE.

7. PROVIDE ARC ENERGY REDUCING MAINTENANCE SWITCH FOR ANY BREAKER RATED (OR ABLE TO BE ADJUSTED TO) 1200A OR
HIGHER UNLESS OTHER ARC ENERGY REDUCTION MEANS MEETING NEC 240.87 IS INDICATED ON DRAWINGS/SPECIFICATIONS OR
OTHERWISE PROVIDED.

GROUNDING

1. ALL FEEDERS AND BRANCH CIRCUITS SHALL INCLUDE AN EQUIPMENT GROUND CONDUCTOR. METAL RACEWAYS SHALL NOT BE
USED AS THE SOLE EQUIPMENT GROUND.

2. WHERE A PHASE CONDUCTOR IS INCREASED IN SIZE DUE TO VOLTAGE DROP, THE EQUIPMENT GROUND CONDUCTOR SHALL BE
INCREASED IN SIZE PROPORTIONATELY.

IDENTIFICATION

1. PROVIDE TYPED PANEL DIRECTORIES FOR ALL NEW PANELBOARDS AFFECTED BY THIS PROJECT. DIRECTORIES SHALL REFLECT
PROJECT AS- BUILT CONDITIONS FOR ALL BRANCH CIRCUITS. DIRECTORIES SHALL INCLUDE WHERE EACH PANEL IS FED FROM.

2. PROVIDE ENGRAVED PLASTIC LAMINATE NAME TAGS ON EACH SWITCHBOARD, DISTRIBUTION PANEL, PANELBOARD, SAFETY
SWITCH, ENCLOSED CIRCUIT BREAKER, CABINET, STEP-DOWN TRANSFORMER, ETC., AND ANY OTHER MAJOR COMPONENT OF THE
ELECTRICAL SYSTEM.

3. PROVIDE ENGRAVED PLASTIC LAMINATE NAME TAGS FOR EACH DISTRIBUTION BREAKER OR BRANCH CIRCUIT BREAKER IN
SWITCHBOARDS, AND OTHER DISTRIBUTION EQUIPMENT. NAME TAG SHALL INCLUDE LOAD DESCRIPTION FOR EACH LOAD.

4. ARC FLASH DANGER/WARNING LABELS SHALL BE APPLIED TO SWITCHBOARD, PANELBOARDS, AND EQUIPMENT CONTROLLERS PER
NEC.

5. PROVIDE LABELS ON THE INSIDE OF EACH DEVICE COVERPLATE, IDENTIFYING THE PANEL(S)/ CIRCUIT NUMBER(S) DEVICE IS
CONNECTED TO.

6. PROVIDE NEATLY, HANDWRITTEN IDENTIFICATION ON THE EXTERIOR COVER OF ALL JUNCTION BOXES, PULLBOXES AND
WIREWAYS, IDENTIFYING THE PANEL(S)/ CIRCUIT NUMBER(S) CONTAINED WITHIN.

7. PROVIDE A PERMANENT LABEL ON ALL PANELBOARDS, SWITCHBOARDS, SWITCHGEAR, AND DISTRIBUTION PANELS STATING "DO
NOT WORK ON EQUIPMENT WHILE ENERGIZED. LOCK-OUT TAG-OUT REQUIRED",

8. PROVIDE REQUIRED IDENTIFICATION PER ANSI STANDARDS, NEC REQUIREMENTS, AND OWNER'S PUBLISHED DESIGN STANDARDS
WHERE APPLICABLE.

9. PROVIDE ENGRAVED PHENOLIC LABEL ON ALL NEW SERVICE EQUIPMENT TO INDICATE THE MAXIMUM AVAILABLE FAULT CURRENT
AND THE DATE THE FAULT CURRENT CALCULATION WAS PERFORMED.

10. PROVIDE ARC FLASH HAZARD ANALYSIS PER NFPA 70E FOR ANY EQUIPMENT INCLUDED WITHIN THE SCOPE OF WORK. INCIDENT
ENERGY VALUES SHALL BE INCLUDED ON THE ARC FLASH WARNING LABELS FOR EACH EQUIPMENT .

RACEWAYS

1. FLEXIBLE METAL CONDUIT AND LIQUIDTIGHT FLEXIBLE METAL CONDUIT (FMC & LFMC) SHALL NOT BE USED IN LENGTHS THAT
EXCEED 60" UNLESS SPECIFICALLY NOTED OTHERWISE, OR UNLESS THE ENGINEER GRANTS WRITTEN PERMISSION.

2. ALL FEEDER AND BRANCH CIRCUIT CONDUCTORS, INCLUDING LOW VOLTAGE SYSTEMS, SHALL BE INSTALLED IN A COMPLETE
RACEWAY SYSTEM (CONDUIT) UNLESS SPECIFICALLY NOTED OTHERWISE.

3. THE USE OF ELECTRICAL NON-METALLIC TUBING (ENT) AND LIQUIDTIGHT FLEXIBLE NON-METALLIC CONDUIT (LFNC) ARE
PROHIBITED UNLESS SPECIFICALLY NOTED OTHERWISE, OR UNLESS THE ENGINEER OR OWNER GRANTS WRITTEN
PERMISSION.

4. ALL CONDUITS ARE TO BE CONCEALED UNLESS IMPOSSIBLE DUE TO EXISTING CONDITIONS. WHERE EXISTING CONDITIONS
DICTATE THAT CONDUITS CANNOT BE CONCEALED, NOTIFY ENGINEER PRIOR TO INSTALLING CONDUIT FOR RESOLUTION TO
ROUTING.

5. PROVIDE ALL PENETRATIONS THROUGH FLOORS. COORDINATE LOCATIONS AND SIZES WITH FIELD CONDITIONS AND WORK
OF ALL OTHER DIVISIONS/TRADES. ALL OPENINGS ARE TO BE SEALED WATERTIGHT.

6. ALL RACEWAYS THAT TURN UP THROUGH THE SLAB OR ELECTRICAL EQUIPMENT FROM UNDERGROUND SHALL BE RIGID
GALVANIZED STEEL (RGS) WITH BITUMASTIC COATING FOR AT LEAST THE FINAL 18" LENGTH. THE USE OF NON-METALLIC
CONDUIT ABOVE GRADE IS PROHIBITED.

7. PROVIDE POLYOLEFIN JET-LINE #232 (NYLON PULL STRING) IN EACH EMPTY CONDUIT WITH ENGRAVED METAL TAG
INDICATING CONDUIT DESIGNATION.

8. CONDUIT SHALL USE SET SCREW TYPE FITTINGS OR COMPRESSION FITTINGS.

9. CONTRACTOR SHALL USE COMPRESSION FITTINGS ONLY FOR EMT CONDUIT.

10. WHERE RACEWAYS ARE INSTALLED IN SLABS, THE MINIMUM SPACING, MAXIMUM RACEWAY SIZE, AND ANY OTHER
STRUCTURAL LIMITATIONS SHALL BE COORDINATED WITH THE ENGINEER PRIOR TO INSTALLATION.

UTILITY COMPANY STANDARDS

1. CONTRACTOR SHALL REVIEW AND ADHERE TO CONDUIT AND CONCRETE PAD REQUIREMENTS LISTED ON SHEET E-502.

2. ALL CONDUIT SHALL BE INSTALLED A MINIMUM OF 36" BELOW GRADE.

3. ALL CONDUIT SHALL BE SCHEDULE 40 GRAY PVC AND MEET ALL UL REQUIREMENTS.

4. ALL CONDUIT PATHWAYS SHALL BE CONCRETE ENCASED AT 90-DEEGREE BENDS (UTILITY COMPANY REQUIRES 4-80 LB. BAGS
FOR 6" CONDUITS AND 3-80 LB. BAGS FOR 4" CONDUITS AT EACH 90-DEGREE BEND).

5. AFTER INSTALLATION, EACH CONDUIT SHALL BE MANDRELLED FOR DEBRIS.

6. CONTRACTOR SHALL INSTALL A MINIMUM 48" RADIUS 90-DEGREE BEND FOR 6" CONDUITS AND 36" RADIUS 90-DEGREE BEND
ON 4" CONDUITS.

7. CONTRACTOR SHALL COORDINATE INSPECTION OF INSTALLATION OF CONDUIT BY UTILITY COMPANY INSPECTOR PRIOR TO
BACKFILLING TRENCH. IF TRENCH IS BACKFILLED PRIOR TO INSPECTION, CONTRACTOR SHALL RE-OPEN TRENCH FOR
INSPECTION AT NO ADDITIONAL COST TO OWNER AND UTILITY COMPANY.

8. IF ANY OF THE ABOVE REQUIREMENTS, INCLUDING INFORMATION CONTAINED IN THESE CONTRACT DOCUMENTS, AND
UTILITY COMPANY PUBLISHED STANDARDS, IS NOT MET IN FULL, PROJECT DELAYS MAY OCCUR. THE CONTRACTOR WILL
ALSO BE LIABLE FOR ANY ADDITIONAL EXPENSE INCURRED BY THE UTILITY COMPANY DUE TO THE CONTRACTOR'S FAILURE
TO COMPLY WITH THESE REQUIREMENTS.

ELECTRICAL SYMBOL LEGEND

APPLICABLE CODES

APPLICABLE CODES:

ALL WORK UNDER THIS DIVISION SHALL BE IN STRICT COMPLIANCE AND IN ACCORDANCE WITH THE APPLICABLE PROVISIONS OF
THE FOLLOWING CODES AND STANDARDS INCLUDING THE REGULATIONS OF GOVERNING LOCAL, STATE, COUNTY AND OTHER
APPLICABLE CODES. REFER TO SPECIFICATIONS FOR ADDITIONAL CODE REQUIREMENTS:

BUILDING CODES:

+ FLORIDA BUILDING CODE, 7TH EDITION (2020)

+ FLORIDA ENERGY CONSERVATION CODE, 7TH EDITION (2020)
+ FLORIDA FIRE PREVENTION CODE, 7TH EDITION (2020)

ADDITIONAL CODES, STANDARDS, AND REQUIREMENTS

1. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI).

2. INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE).
3. NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA).
4. REQUIREMENTS OF LOCAL POWER COMPANY.

5. THE AMERICANS WITH DISABILITIES ACT (ADA).

6. OWNER'S PUBLISHED DESIGN STANDARDS.

ALL MATERIALS SHALL BE NEW AND FREE OF DEFECTS, AND SHALL BE LISTED BY A NATIONALLY RECOGNIZED TESTING LAB, AS
DEFINED BY OSHA. WHERE NO LABELING OR LISTING SERVICE IS AVAILABLE FOR CERTAIN TYPES OF EQUIPMENT, TEST DATA
SHALL BE SUBMITTED TO VALIDATE THAT EQUIPMENT MEETS OR EXCEEDS AVAILABLE STANDARDS.

NATIONAL FIRE PROTECTION (NFPA) STANDARDS:
« NFPA 70, 2017 EDITION, NATIONAL ELECTRICAL CODE®.

WHERE THERE IS A DISCREPANCY BETWEEN ABOVE GENERAL NOTES AND
SPECIFICATIONS, WHERE APPLICABLE, SPECIFICATIONS SHALL BE FOLLOWED

BASIC MATERIALS ABBREVIATIONS (CONT.)
SYMBOL DESCRIPTION AC ALTERNATING CURRENT
DEVICE ABBREVIATION TAGS: ADA AMERICANS WITH DISABILITIES ACT
AF AMPERE FRAME
AFG ABOVE FINISHED GRADE
WP WEATHERPROOF AlC AMPERE INTERRUPTING CAPACITY
NOTE: DIAGONAL MARKS INDICATED ON ANY DEVICE ﬁbp ﬁk,l%'\é'gg M
REPRESENTS DEVICE CONNECTED TO EMERGENCY CIRCUIT
=3 Ifj (RED DEVICE FOR RECEPTACLE); TYPICAL FOR ANY DEVICE IN ﬁgi' mgg:gm g@ATL%XELDSSTﬁgg&R&?ghS,T'TUTE
LEGEND AT AMPERE TRIP
oS- SINGLE RECEPTACLE ATS AUTOMATIC TRANSFER SWITCH
S DUPLEXRECEPTACLE ANG AMERICAN WIRE GUAGE
== GFCI RECEPTACLE; "WP" INDICATES CAST METAL "IN-USE" BC BARE COPPER
WEATHERPROOF COVER, WEATHER-RESISTANT LISTED BIL BASIC IMPULSE LEVEL
BRKR ORBKR BREAKER
Q SPECIAL PURPOSE RECEPTACLE, NEMA CONFIGURATION AS NOTED c CONDUIT OR RACEWAY
CAB CABINET
@ JUNCTION BOX WALL MOUNTED CKT CReurT
cB CIRCUIT BREAKER
Q) JUNCTION BOX MOUNTED IN OR ABOVE CEILING OR IN STRUCTURE 0 GONDUIT OR RACEWAY ONLY
COND CONDUCTOR
TT  GROUNDBUS BAR, COPPER CONN CONNECTION
CcT CURRENT TRANSFORMER
SURGE PROTECTIVE DEVICE cu COPPER
SHUNT-TRIP PUSHBUTTON; SEMI-FLUSH WALL MOUNTED UNLESS BEG B'ER(ESEECURRENT
OTHERWISE NOTED; NEMA 3R FOR EXTERIOR LOCATIONS DF DEMAND FACTOR
DISC DISCONNECT
MANHOLE DISC SW DISCONNECT SWITCH
PULLBOX DN DOWN
DPST DOUBLE POLE SINGLE THROW
HANDHOLE EMT ELECTRIC METALLIC TUBING
EO ELECTRICALLY OPERATED
TRANSFORMER EOL END OF LINE
EOR ENGINEER OF RECORD
B><@ AUTOMATIC TRANSFER SWITCH ETR EXISTING TO REMAIN
FNEMA RATING; NEMA 1 UNLESS OTHERWISE NOTED FBC FLORIDA BUILDING CODE
L[] 30AR /" NON-FUSED DISCONNECT SWITCH, RATING AS NOTED FLA FULL LOAD AMPERES
NF NF = NON-FUSED FM FACTORY MUTUAL
AR = AMPERE RATING OF SWITCH FT FEET
4X SS = NEMA 4X STAINLESS STEEL ENCLOSURE GF GROUND FAULT
NEMA RATING; NEMA 1 UNLESS OTHERWISE NOTED GFA GROUND FAULT ALARM
soﬂm/gs £D DISCONNECT GFCl GROUND FAULT CIRCUIT INTERRUPTER
20AF AF = AMPERE RATING OF FUSE EEFS 5 gggg“g FAULT RELAY
AR = AMPERE RATING OF SWITCH | HORSEPOWER
4X SS = NEMA 4X STAINLESS STEEL ENCLOSURE HOA HAND.OFFAUTOMATIC
MCP # OF POLES HORIZ HORIZONTAL
AMPERE NEMA RATING; NEMA 1 UNLESS OTHERWISE NOTED IBC INTERNATIONAL BUILDING CODE
RATING / IECC INTERNATIONAL ENERGY CONSERVATION CODE
L& 30/ COMBINATION MAGNETIC MOTOR STARTER, SIZE AS NOTED, 3-POLE |EEE INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS
“oR  UNLESS OTHERWISE NOTED IMC INTERMEDIATE METAL CONDUIT
4X SS = NEMA 4X STAINLESS STEEL ENCLOSURE IN INCHES
NEMA STARTER SIZE IPCEA INSULATED POWER CABLE ENGINEERS ASSOCIATION
IT INSTANTANEOUS TRIP
[ ] SWITCHBOARD/ SWITCHGEAR/ DISTRIBUTION PANEL JBORJ-BOX  JUNCTION BOX
KCMIL ONE THOUSAND CIRCULAR MILS
= BRANCH CIRCUIT PANELBOARD, OVER 240 VOLTS, SURFACE MOUNTED KV KILOVOLT
KVA KILOVOLT AMPERES
— =3  BRANCH CIRCUIT PANELBOARD, OVER 240 VOLTS, FLUSH MOUNTED mH E:tgmg HOURS
= BRANCH CIRCUIT PANELBOARD, UNDER 240 VOLTS, SURFACE MOUNTED LBS POUNDS
’ ’ LSIG LONG TIME, SHORT TIME, INSTANTANEOUS, GROUND
LSIA LONG TIME, SHORT TIME, INSTANTANEOUS, ALARM
——==—  BRANCH CIRCUIT PANELBOARD, UNDER 240 VOLTS, FLUSH MOUNTED s LONG TIME. SHORT TIME. INSTANTANEOUS
MAX MAXIMUM
~—
CONDUIT CONCEALED ABOVE CEILING OR IN WAL MCA MINIMUM CIRCUIT AMPS
— T~ MCB MAIN CIRCUIT BREAKER
o CONDUIT EXPOSED MDP MAIN SERVICE DISTRIBUTION PANEL
- ™ CONDUIT CONCEALED IN SLAB, UNDERGROUND OR UNDER FLOOR MIN MINIMUM
MLO MAIN LUGS ONLY
A CONDUIT HOMERUN TO ELECTRICAL PANEL MOCP MAXIMUM OVERCURRENT PROTECTION
MSB MAIN SERVICE SWITCHBOARD
——o,p  CONDUIT TURNING UP MTD MOUNTED
MTG MOUNTING
——e,,  CONDUIT TURNING DOWN MTR MOTOR
MTS MANUAL TRANSFER SWITCH
—] CONDUIT STUBBED OUT OR UP MVA MEGA VOLT AMPS
N NEUTRAL
—(> CONDUIT CONTINUED NC NORMALLY CLOSED
NEC NATIONAL ELECTRICAL CODE
™~ FLEXIBLE CONDUIT NEMA NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
- CONDUIT SEAL-OFF FITTING NFPA NATIONAL FIRE PROTECTION ASSOCIATION
NIC NOT IN CONTRACT
"p— GROUND OR GROUND ROD AS NOTED NF NON-FUSED
NL NON-LINEAR
————— EXISTING TO BE REMOVED (HEAVY, DASHED LINE) NO NORMALLY OPEN OR NUMBER
oL OVERLOAD
EXISTING TO REMAIN (LIGHT, SOLIDLINE) OSHA OCCUPATIONAL SAFETY & HEALTH ADMINISTRATION
NEW (HEAVY, SOLID LINE) P POLE
PB PULLBOX
PF POWER FACTOR
PNL PANEL
PR PAIR
PRI PRIMARY
PT POTENTIAL TRANSFORMER
PVC POLYVINYLCHLORIDE
PWR POWER
REC, RECEPT RECEPTACLE
RGS, GRC RIGID GALVANIZED STEEL CONDUIT
RLA RUNNING LOAD AMPERES
RMS ROOT-MEAN-SQUARE
RPM REVOLUTIONS PER MINUTE
SCA SHORT CIRCUIT AMPERES
SEC SECONDARY
SIN SOLID NEUTRAL
SPD SURGE PROTECTIVE DEVICE
SPST SINGLE POLE SINGLE THROW
S STAINLESS STEEL
SST SOLID STATE TRIP
STD SHORT TIME TRIP
SW SWITCH
SWBD SWITCHBOARD
TYP TYPICAL
UG UNDERGROUND
UON UNLESS OTHERWISE NOTED
uL UNDERWRITERS LABORATORIES
uTIL UTILITY
v VOLT
VA VOLTAMPERE
VAR VOLT AMPERE REACTIVE
VAV VARIABLE AIR VOLUME
W WIRE
WP WEATHER PROOF
XFMR TRANSFORMER
XFR TRANSFER
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ELECTRICAL SPECIFICATIONS

260010 BASIC ELECTRICAL REQUIREMENTS

ELECTRICAL DESIGN IN ACCORDANCE WITH:

1. STATE OF FLORIDA.

2. LAKE COUNTY.

3. CITY OF SORRENTO

4. LIFE SAFETY CODE - NFPA 101 (2018).

5. UNDERWRITERS LABORATORIES, INC. PUBLICATIONS

6. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA).

7. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI).

8. NATIONAL ELECTRICAL CODE - NFPA 70 (2017).

9. INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE).
10. NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA).
11. INTERNATIONAL POWER CABLE ENGINEER'S ASSOCIATION (IPCEA).
12. NATIONAL ELECTRICAL SAFETY CODE (NBS HANDBOOK 81)

13. REQUIREMENTS OF LOCAL POWER CORPORATION.

14. BUILDING CODE: FLORIDA BUILDING CODE (2020).

1. GENERAL PROVISIONS: PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, AND INCIDENTALS REQUIRED FOR MAKE READY FOR USE COMPLETE ELECTRICAL SYSTEMS AS SHOWN ON THE
DRAWINGS. THE WORD "PROVIDE" WHERE USED ON THE DRAWINGS SHALL MEAN "FURNISH, INSTALL, MOUNT, CONNECT, TEST, COMPLETE, AND MAKE READY FOR OPERATION". THE WORD
“INSTALL" WHERE USED ON THE DRAWINGS OR IN THE SPECIFICATIONS SHALL MEAN "MOUNT, CONNECT, TEST, COMPLETE, AND MAKE READY FOR OPERATION". PERFORM WORK REQUIRED
BY, AND IN ACCORDANCE WITH, THE CONTRACT DOCUMENTS. INSTALLATION: PROVIDE AND PLACE IN SATISFACTORY CONDITION, READY FOR PROPER OPERATION, RACEWAYS, WIRES,
CABLES, AND OTHER MATERIALS NEEDED FOR ALL COMPLETE ELECTRICAL SYSTEMS REQUIRED BY THE CONTRACT DOCUMENTS. ADDITIONAL RACEWAYS AND WIRING SHALL BE PROVIDED TO
COMPLETE THE INSTALLATION OF THE SPECIFIC EQUIPMENT PROVIDED. INCLUDE AUXILIARIES, AND ACCESSORIES FOR COMPLETE AND PROPERLY OPERATION SYSTEMS. PROVIDE
ELECTRICAL SYSTEMS AND ACCESSORIES TO COMPLY WITH THE NEC, STATE AND LOCAL CODES AND ORDINANCES. IT IS THE INTENT OF THESE SPECIFICATIONS THAT THE ELECTRICAL
SYSTEMS BE SUITABLE IN EVERY WAY FOR THE USE INTENDED. MATERIAL AND WORK WHICH IS INCIDENTAL TO THE WORK OF THIS CONTRACT SHALL BE PROVIDED AT NO ADDITIONAL COST
TO THE CONTRACT.

2. SCOPE OF WORK: PROVIDE LABOR, MATERIALS, PERMITS, INSPECTIONS AND RE-INSPECTION FEES, TOOLS, EQUIPMENT, TRANSPORTATION, INSURANCE, TEMPORARY PROTECTION,
TEMPORARY POWER AND LIGHTING, SUPERVISION AND INCIDENTAL ITEMS ESSENTIAL FOR PROPER INSTALLATION AND OPERATION OF THE ELECTRICAL SYSTEMS INDICATED IN THE
CONTRACT DOCUMENTS. PROVIDE MATERIALS NOT SPECIFICALLY MENTIONED OR INDICATED BUT WHICH ARE USUALLY PROVIDED OR ARE ESSENTIAL FOR PROPER INSTALLATION AND
OPERATION OF THE ELECTRICAL SYSTEMS INDICATED IN THE CONTRACT DOCUMENTS. GIVE NOTICES, FILE PLANS, PAY FEES, AND OBTAIN PERMITS AND APPROVALS FROM AUTHORITIES
HAVING JURISDICTION. INCLUDE ALL FEES IN THE BID PRICE.

3. INTERPRETATION OF DRAWINGS: THE DRAWINGS ARE DIAGRAMMATIC AND ARE NOT INTENDED TO SHOW EXACT LOCATIONS OF RACEWAY RUNS, QUTLET BOXES, JUNCTION BOXES, PULL
BOXES, ETC. THE LOCATIONS OF EQUIPMENT, APPLIANCES, FIXTURES, RACEWAYS, OUTLETS BOXES AND SIMILAR DEVICES SHOWN OF THE DRAWINGS AREA APPROXIMATE ONLY. EXACT
LOCATIONS SHALL BE DETERMINED AND COORDINATED ON THE FIELD. THE RIGHT IS RESERVED TO CHANGE, WITHOUT ADDITIONAL COST, THE LOCATION OF ANY OUTLET WITHIN THE SAME
ROOM OR GENERAL AREA BEFORE IT IS PERMANENTLY INSTALLED. OBTAIN ALL INFORMATION RELEVANT TO THE PLACING OF ELECTRICAL WORK AND IN CASE OF INTERFERENCE WITH
OTHER WORK, PROCEED AS DIRECTED BY THE ENGINEER. COORDINATION: COORDINATE FINAL EQUIPMENT LOCATIONS WITH DRAWINGS OF OTHER DISCIPLINES. LAYOUT BEFORE
INSTALLATION SO THAT ALL TRADES MAY INSTALL EQUIPMENT IN AVAILABLE SPACE. PROVIDE COORDINATION AS REQUIRED FOR INSTALLATION IN A NEAT AND WORKMANLIKE MANNER.

4.RECORD DRAWINGS: THE CONTRACTOR SHALL PROVIDE TWO (2) SETS OF RED OR BLUE LINE ON WHITE DRAWINGS TO MAINTAIN AND SUBMIT RECORD "AS-BUILT DOCUMENTS". LABEL
EACH SHEET OF THE RECORD DOCUMENT SET WITH "PROJECT RECORD DOCUMENTS" WITH COMPANY NAME OF THE INSTALLING CONTRACTOR IN STAMPED OR PRINTED LETTERS. ONE SET
SHALL BE MAINTAINED AT THE SITE AND AT ALL TIMES BE ACCURATE, CLEAR, AND COMPLETE. THESE DRAWINGS SHALL BE AVAILABLE AT ALL TIMES TO THE ARCHITECT'S FIELD
REPRESENTATIVES.

5. CODES, FEES, AND STANDARDS: THE CODES, STANDARDS AND PRACTICES LISTED HEREIN GENERALLY APPLY TO THE ENTIRE PROJECT AND SPECIFICATION SECTIONS. OTHER CODES,
STANDARDS OF PRACTICES THAT ARE MORE SPECIFIC WILL BE REFERENCED WITHIN A PARTICULAR SPECIFICATION. MATERIALS AND EQUIPMENT SHALL BE NEW AND FREE OF DEFECTS, AND
SHALL BE UL LISTED, BEAR THE UL LABEL OR BE LABELED OR LISTED WITH A APPROVED, NATIONALLY RECOGNIZED ELECTRICAL TESTING AGENCY. WHERE NO LABELING OR LISTING SERVICE
IS AVAILABLE OR DESIRED FOR CERTAIN TYPES OF EQUIPMENT, TEST DATA SHALL BE SUBMITTED TO VALIDATE THAT EQUIPMENT MEETS OR EXCEEDS AVAILABLE STANDARDS.

6. SHOP DRAWINGS: THE SHOP DRAWING RECORD SUBMITTAL SHALL INCLUDE THE FOLLOWING INFORMATION TO THE EXTENT APPLICABLE TO THE PARTICULAR ITEM; MANUFACTURE'S NAME
AND PRODUCT DESIGNATION OR CATALOG NUMBER; STANDARDS OF SPECIFICATIONS OF ANSI, ASTM, ICEA, IEEE, ISA, NEMA, NFPA, OSHA, UL, OR OTHER ORGANIZATIONS, INCLUDING THE
TYPE, SIZE, OR OTHER DESIGNATION; DIMENSIONED PLAN, SECTIONS, AND ELEVATIONS SOWING MEANS FOR MOUNTING, RACEWAY CONNECTIONS, AND GROUNDING, AND SHOWING LAYOUT
OF COMPONENTS; MATERIALS AND FINISH SPECIFICATIONS, INCLUDING PAINTS; LIST OF COMPONENTS INCLUDING MANUFACTURER'S NAMES AND CATALOG NUMBERS; INTERNAL WIRING
DIAGRAM INDICATION CONNECTIONS TO COMPONENTS AND MAINTENANCE; MANUFACTURER'S RECOMMENDED LIST OF SPARE PARTS; ALL EQUIPMENT SHALL BE INDICATED A ACTUAL SIZE
OF EQUIPMENT BEING PROVIDED. ALL DIMENSIONS AND REQUIRED WORKING CLEARANCES SHALL BE SHOWN.

7. IDENTIFICATION OF EQUIPMENT: ELECTRICAL ITEMS SHALL BE IDENTIFIED AS SPECIFIED IN THE CONTRACT DOCUMENTS. SUCH IDENTIFICATION SHALL BE IN ADDITION TO THE
MANUFACTURER'S NAMEPLATES AND SHALL SERVE TO IDENTIFY THE ITEM'S FUNCTION AND THE EQUIPMENT OF SYSTEM, WHICH IT SERVES OR CONTROLS. REFER TO IDENTIFICATION
SECTION OF THE SPECIFICATIONS FOR ADDITIONAL INFORMATION.

8. CUTTING AND PATCHING: THE CONTRACTOR SHALL BE RESPONSIBLE FOR CORE DRILLING AS REQUIRED FOR WORK UNDER THIS SECTION, BUT IN NO CASE SHALL THE CONTRACTOR CUT
INTO OR WELD ONTO ANY STRUCTURAL ELEMENT OF THE PROJECT WITHOUT THE WRITTEN APPROVAL OF THE ENGINEER.

9. OPERATION AND MAINTENANCE INSTRUCTIONS: THOROUGHLY INSTRUCT THE OWNER'S REPRESENTATIVE, TO THE COMPLETE SATISFACTION OF THE ARCHITECT AND ENGINEER, IN THE
PROPER OPERATION OF ALL SYSTEMS AND EQUIPMENT PROVIDED. THE CONTRACTOR SHALL MAKE ALL ARRANGEMENTS, VIA THE ARCHITECT, AS TO WHOM THE INSTRUCTIONS ARE TO BE
GIVEN IN THE OPERATION OF THE SYSTEMS AND THE PERIOD OF TIME IN WHICH THEY ARE TO BE GIVEN. THE ARCHITECT SHALL BE COMPLETELY SATISFIED THAT THE OWNER'S
REPRESENTATIVE HAS BEEN THOROUGHLY AND COMPLETELY INSTRUCTED IN THE PROPER OPERATION OF ALL SYSTEMS AND EQUIPMENT BEFORE FINAL PAYMENT IS MADE. IF THE
ARCHITECT DETERMINES THAT COMPLETE AND THROUGH INSTRUCTIONS HAVE NOT BEEN GIVEN BY THE CONTRACTOR TO THE OWNER'S REPRESENTATIVE, THEN THE CONTRACTOR SHALL
BE DIRECTED BY THE ARCHITECT OR PROVIDE WHATEVER INSTRUCTIONS ARE NECESSARY UNTIL THE INTENT OF THIS PARAGRAPH OF THE SPECIFICATION HAS BEEN COMPLIED WITH.

10. WORKMANSHIP: THE INSTALLATION OF MATERIALS AND EQUIPMENT SHALL BE PERFORMED IN A NEAT, WORKMANLIKE AND TIMELY MANNER BY AN ADEQUATE NUMBER OF CRAFTSMEN
KNOWLEDGEABLE OF THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. THEY SHALL BE SKILLED IN THE METHODS AND CRAFTSMANSHIP NEEDED TO PRODUCE A QUALITY LEVEL OF
WORKMANSHIP. PERSONNEL WHO INSTALL MATERIALS AND EQUIPMENT SHALL BE QUALIFIED BY TRAINING AND EXPERIENCE TO PERFORM THEIR ASSIGNED TASKS.

11. SYSTEMS GUARANTEE: PROVIDE A ONE-YEAR GUARANTEE. THIS GUARANTEE SHALL BE BY THE CONTRACTOR TO THE OWNER FOR ANY DEFECTIVE WORKMANSHIP OR MATERIAL, WHICH
HAS BEEN PROVIDED UNDER THIS CONTRACT AT NO COST TO THE OWNER FOR A PERIOD OF ONE YEAR FROM THE DATE OF SUBSTANTIAL COMPLETION OF THE SYSTEM. THE GUARANTEE
SHALL INCLUDE LAMPS, FOR NINETY DAYS AFTER DATE OF SUBSTANTIAL COMPLETION OF THE SYSTEM. EXPLAIN THE PROVISIONS OF GUARANTEE TO THE OWNER AT THE "DEMONSTRATION
OF COMPLETED SYSTEM".

12. TEMPORARY LIGHT AND POWER: PROVIDE CAPACITY FROM NEW TEMPORARY SERVICE. MAKE ARRANGEMENTS WITH THE OWNER FOR TEMPORARY SERVICE AND PAY ALL RELATED
EXPENSES. TEMPORARY LIGHT AND POWER SHALL BE PROVIDED CONSTANTLY DURING THE PROJECT DEPENDENT UPON OWNER'S SAFETY REQUIREMENTS.

13. SERVICE AND METERING: VERIFY ALL REQUIREMENTS WITH THE UTILITY COMPANY SERVING THE PROJECT WHICH WILL BE REFERRED TO AS THE UTILITY COMPANY HEREIN. MAKE
ARRANGEMENTS WITH THE UTILITY COMPANY FOR OBTAINING A COMPLETE SERVICE. PAY CHARGES AND PROVIDE LABOR AND MATERIAL FOR THE SERVICE. PROVIDE UNDERGROUND
CABLES AND RACEWAYS FOR INCOMING SERVICES OR COSTS FROM THE UTILITY'S TRANSFORMER TO EQUIPMENT. FEES: CONTACT THE UTILITY COMPANY TO DETERMINE IF ANY FEES,
CHARGES OR COSTS WILL BE DUE THE COMPANY, AS REQUIRED FOR TEMPORARY POWER, PERMANENT POWER, INSTALLATIONS, HOOKUPS, ETC. THIS FEE, CHARGE OR COST SHALL BE
INCLUDED IN THE BID PRICE. PAY FOR REQUIRED LICENSES, FEES AND INSPECTIONS. INCLUDE COSTS IN THE PROPOSED CONSTRUCTION COST SUBMISSION. THESE COSTS SHALL INCLUDE
BUT NOT BE LIMITED TO APPLICABLE TAXES, PERMITS, NECESSARY NOTICES, CERTIFICATES AND COSTS REQUIRED TO OBTAIN SAME. INSTALL A COMPLETE SYSTEM IN ACCORDANCE WITH
THE LATEST EDITION OF THE NATIONAL ELECTRICAL CODE AND LATEST REGULATIONS OF GOVERNING LOCAL, STATE, COUNTY AND OTHER APPLICABLE CODES, INCLUDING THE UTILITY
COMPANY REQUIREMENTS. PROVIDE TRANSFORMER PAD PER UTILITY COMPANY REQUIREMENTS.

260519 LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

1. COPPER CONDUCTORS: COMPLY WITH NEMA WC 70. CONDUCTOR INSULATION: COMPLY WITH NEMA WC 70 FOR TYPES THHN-THWN, SOLID FOR NO. 10AWG AND SMALLER: STRANDED FORNO.
8 AWG AND LARGER.

2. MANUFACTURES: PROVIDE PRODUCTS BY ONE OF THE FOLLOWING: AFC CABLE SYSTEMS, INC.; HUBBELL POWER SYSTEMS, INC.; O-Z/GEDNEY; EGS ELECTRICAL GROUP LLC; 3M; ELECTRICAL
PRODUCTS DIVISION; TYCO ELECTRONICS CORP.

3. CONCEAL CABLES IN FINISHED WALLS, CEILINGS, AND FLOORS, UNLESS OTHERWISE INDICATED.

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

5. USE PULLING MEANS, INCLUDING FISH TAPE, CABLE, ROPE, AND BASKET-WEAVE WIRE/CABLE GRIPS, THAT WILL NOT DAMAGE CABLES OR RACEWAY.

6. TIGHTEN ELECTRICAL CONNECTORS AND TERMINALS ACCORDING TO MANUFACTURER'S PUBLISHED TORQUE-TIGHTENING VALUES. IF MANUFACTURE'S TORQUE VALVES ARE NOT INDICATED,
USE THOSE SPECIFIED IN UL 486A AND UL 486B.

7. MAKE SPLICES AND TAPS THAT ARE COMPATIBLE WITH CONDUCTOR MATERIAL AND THAT POSSESS EQUIVALENT OR BETTER MECHANICAL STRENGTH AND INSULATION RATINGS THAN
UNSPLICED CONDUCTORS.

8. APPLY FIRE-STOPPING TO ELECTRICAL PENETRATIONS IF FIRE-RATED FLOOR AND WALL ASSEMBLIES TO RESTORE ORIGINAL FIRE-RESISTANCE RATING OFF ASSEMBLY.

9. ALL WIRING SHALL BE IN CONDUIT, 3/4" MINIMUM.

260526 GROUNDING AND BONDING

1. INSULATED CONDUCTORS SHALL BE COPPER WIRE OR CABLE INSULATED FOR 600 VOLTS.

2. BARE CONDUCTORS AS NOTED ON DOCUMENTS.

3. GROUND BARS SHALL BE PREDRILLED COPPER.

4. GROUND RODS SHALL BE COPPER CLAD STEEL, 3/4" BY 10' IN SUFFICIENT QUANTITY TO SATISFY NEC RESISTANCE REQUIREMENTS.

5. UNDER GROUND CONNECTIONS SHALL BE EXOTHERMIC WELDED.

260533 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

1. MATERIALS
A.METAL CONDUITS, TUBING, AND FITTINGS:

a. GRC.

b. ARC.

¢. PVC- COATED GRC.

d. EMT.

e. LFMC.

f. FITTINGS:
+ EMT: STEEL, COMPRESSION TYPE.
+ EXPANSION FITTINGS.
+ PVC-COATED.

B. NON-METALLIC CONDUITS, TUBING, AND FITTINGS:

a.ENT.
b. RNC.
¢. LFNC.
d. HDPE.
e. FITTINGS:
+ MATCH CONDUIT.

2. METAL WIREWAYS AND AUXILIARY GUTTERS: SHEET METAL WITH SCREW COVERS.
3. NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS: PVC PLASTIC.

4. SURFACE METAL RACEWAYS: METAL, GALVANIZED STEEL, WITH SNAP-ON COVERS.
5. SURFACE NONMETALLIC RACEWAYS: TWO-OR THREE-PIECE, RIGID PVC.

6. BOXES, ENCLOSURES, AND CABINETS:
A.METAL OUTLET AND DEVICE BOXES: FERROUS ALLOY.
B. NON-METALLIC OUTLET AND DEVICE BOXES.
C. SMALL SHEET METAL PULL AND JUNCTION BOXES.
D. CAST-METAL ACCESS, PULL, AND JUNCTION BOXES.
E. BOX EXTENSIONS.
F. HINGED-COVER ENCLOSURES: METAL.
G. CABINETS: GALVANIZED STEEL.
7. HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING: POLYMER CONCRETE WITH POLYMER-CONCRETE FRAME
COVER, PROTOTYPE TESTED FOR COMPLIANCE WITH SCTE 77:
A. CONFIGURATION: OPEN BOTTOM UNLESS OTHERWISE NOTED ON PLAN.
B. WEATHERPROOF COVER.
C. COVER LEGEND: "ELECTRIC".
8. RACEWAY APPLICATIONS:
A. OUTDOORS:

a. EXPOSED: GRC.

b. UNDERGROUND: RNC, TYPE EPC-40-PVC.

¢. CONNECTION TO VIBRATING EQUIPMENT: LFMC.

d. BOXES AND ENCLOSURES, ABOVEGROUND: TYPE 3R.

B. MINIMUM RACEWAY SIZE:1-INCH (25-MM) TRADE SIZE:

a. EXPOSED NOT SUBJECT TO PHYSICAL DAMAGE: EMT.

b. EXPOSED AND SUBJECT TO SEVERE DAMAGE: GRC.

¢. CONCEALED: EMT.

d. CONNECTION TO VIBRATING EQUIPMENT: LFMC IN DAMP OR WET LOCATIONS.
e. DAMP OR WET LOCATIONS: GRC.

C. RACEWAYS FITTINGS: COMPATIBLE WITH RACEWAYS AND SUITABLE FOR USE AND LOCATION.

a. RIGID AND INTERMEDIATE STEEL CONDUIT: THREADED RIGID STEEL CONDUIT FITTINGS.

b. PVC EXTERNALLY COATED, RIGID STEEL CONDUITS: FITTINGS LISTED FOR USE WITH THIS TYPE OF CONDUIT.
¢. EMT: COMPRESSION FITTINGS.

d. FLEXIBLE CONDUIT: FITTINGS LISTED FOR USE WITH FLEXIBLE CONDUIT.

260553 IDENTIFICATION FOR ELECTRICAL SYSTEMS

1. QUALITY ASSURANCE
A. COMPLY WITH ANSI A13.1 AND IEEEC2.
B. UNDERGROUND-LINE WARNING TAPE: PIGMENTED POLYOLEFIN.
C. INSTRUCTION SIGNS: ENGRAVED, LAMINATED ACRYLIC OR MELAMINE PLASTIC.
D. EQUIPMENT IDENTIFICATION LABELS: ENGRAVED, LAMINATED ACRYLIC OR MELAMINE PLASTIC.
E. SYSTEM IDENTIFICATION COLOR BANDING FOR RACEWAYS AND CABLES: EACH COLOR BAND SHALL COMPLETELY ENCIRCLE

CABLE OR CONDUIT. PLACE ADJACENT BANDS OR TWO-COLOR MARKINGS IN CONTACT, SIDE BY SIDE. LOCATE BANDS AT
CHANGES IN DIRECTION, AT PENETRATIONS OF WALLS AND FLOORS, AT 50-FOOT (15-M) MAXIMUM INTERVALS IN STRAIGHT
RUNS, AND AT 25-FOOT (7.6-M) MAXIMUM INTERVALS IN CONGESTED AREAS:

a. USE FOLLOWING COLORS FOR COLOR BANDS AND FOR COLOR CODING:

SYSTEM COLOR
NORMAL POWER ROYAL BLUE

262413 SWITCHBOARDS

A. QUALITY STANDARDS: NEMA PB 2, NFPA 70, AND UL 891.

B. FRONT-CONNECTED, FRONT-ACCESSIBLE SWITCHBOARDS.:
1. MAIN DEVICES: INDIVIDUALLY MOUNTED.
2. BRANCH DEVICES: INDIVIDUALLY MOUNTED.
3. SECTIONS REAR ALIGNED.
C. OUTDOOR ENCLOSURES: TYPE 3R:
1 FINISH: STANDARD COOL; UNDERSURFACES TREATED WITH CORROSION-RESISTANT UNDERCOATING.
2. ENCLOSURE: DOWNWARD, REARWARD SLOPING ROOF; BOLT-ON REAR COVERS FOR EACH SECTION, WITH

PROVISIONS FOR PADLOCKING.
3. HEATING AND VENTILATING TO PREVENT CONDENSATION.

D. BARRIERS: BETWEEN ADJACENT SWITCHBOARD SECTIONS.

E. UTILITY METERING COMPARTMENT.

F. CUSTOMER METERING COMPARTMENT.

G. BUS TRANSITION AND INCOMING PULL SECTIONS.

H. BUSES AND CONNECTIONS: PHASE AND WIRE CONFIGURATION AS PER PLANS; BUSSING COPPER.
. FUTURE DEVICE PROVISIONS MIN. 25% SPARE PHYSICAL SPACE.

J. FUNGUS PROOFING FOR EQUIPMENT INSTALLED IN A NON-CONDITIONED ENVIRONMENT.

K. DISCONNECTION AND OVERCURRENT PROTECTIVE DEVICES:
1. MOLDED-CASE CIRCUIT BREAKER (MCCB), WITH INTERRUPTING CAPACITY TO MEET AVAILABLE FAULT CURRENTS.

a. THERMAL-MAGNETIC CIRCUIT BREAKERS.
b. ADJUSTABLE INSTANTANEOUS-TRIP CIRCUIT BREAKERS.
¢. ELECTRONIC TRIP CIRCUIT BREAKERS WITH RMS SENSING; FIELD-REPLACEABLE RATING PLUG OR FIELD-REPLICABLE
ELECTRONIC TRIP; AND FIELD-ADJUSTABLE SETTINGS.
d. CURRENT-LIMITING CIRCUIT BREAKERS.
e. ACCESSORIES:
1) LUGS: MECHANICAL STYLE.
2) GROUND-FAULT PROTECTION: INTEGRALLY MOUNTED.
3) ZONE-SELECTIVE INTERLOCKING.
4) COMMUNICATION CAPABILITY: CIRCUIT-BREAKER-MOUNTED COMMUNICATION MODULE.
5) SHUNT TRIP.
6) UNDERVOLTAGE TRIP.
7) AUXILIARY CONTACTS: ONE SPDT SWITCH.
8) KEY INTERLOCKKIT.

SECTION 262416 - PANELBOARDS
PART 1- GENERAL
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SUMMARY
A.SECTION INCLUDES DISTRIBUTION PANELBOARDS AND LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS.

ACTION SUBMITTALS
A.PRODUCT DATA: FOR EACH TYPE OF PRODUCT INDICATED.

B. SHOP DRAWINGS: FOR EACH PANELBOARD AND RELATED EQUIPMENT.
1. INCLUDE DIMENSIONED PLANS, ELEVATIONS, SECTIONS, AND DETAILS. SHOW TABULATIONS OF INSTALLED DEVICES,
EQUIPMENT FEATURES, AND RATINGS.
2. DETAIL ENCLOSURE TYPES AND DETAILS FOR TYPES OTHER THAN NEMA 250, TYPE 1.
3. DETAIL BUS CONFIGURATION, CURRENT, AND VOLTAGE RATINGS.
4. SHORT-CIRCUIT CURRENT RATING OF PANELBOARDS AND OVERCURRENT PROTECTIVE DEVICES.
5. INCLUDE EVIDENCE OF NRTL LISTING FOR SERIES RATING OF INSTALLED DEVICES.
6. DETAIL FEATURES, CHARACTERISTICS, RATINGS, AND FACTORY SETTINGS OF INDIVIDUAL OVERCURRENT PROTECTIVE DEVICES
AND AUXILIARY COMPONENTS.
7. INCLUDE WIRING DIAGRAMS FOR POWER, SIGNAL, AND CONTROL WIRING.
8. INCLUDE TIME-CURRENT COORDINATION CURVES FOR EACH TYPE AND RATING OF OVERCURRENT PROTECTIVE DEVICE
INCLUDED IN PANELBOARDS.

INFORMATIONAL SUBMITTALS.

A.FIELD QUALITY-CONTROL REPORTS.
B. PANELBOARD SCHEDULES FOR INSTALLATION IN PANELBOARDS.

CLOSEQUT SUBMITTALS
A. OPERATION AND MAINTENANCE DATA.

QUALITY ASSURANCE

A 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.

B.COMPLY WITH NEMA PB 1.

C.COMPLY WITH NFPA 70.

WARRANTY
A.SPECIAL WARRANTY: MANUFACTURER'S STANDARD FORM IN WHICH MANUFACTURER AGREES TO REPAIR OR REPLACE

TRANSIENT VOLTAGE SUPPRESSION DEVICES THAT FAIL IN MATERIALS OR WORKMANSHIP WITHIN SPECIFIED WARRANTY PERIOD.
1. WARRANTY PERIOD: FIVE YEARS FROM DATE OF SUBSTANTIAL COMPLETION.

PART 2 - PRODUCTS

21
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2.3

GENERAL REQUIREMENTS FOR PANELBOARDS

A.FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 TO WITHSTAND SEISMIC FORCES DEFINED IN DIVISION 26 SECTION
"VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS."
B.ENCLOSURES: SURFACE-MOUNTED CABINETS.
1. RATED FOR ENVIRONMENTAL CONDITIONS AT INSTALLED LOCATION.
a. OUTDOOR LOCATIONS: NEMA 250, TYPE 3R.
b. OTHER WET OR DAMP INDOOR LOCATIONS: NEMA 250, TYPE 4.
2. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. FOR SURFACE-MOUNTED FRONTS, MATCH BOX DIMENSIONS; FOR
FLUSH-MOUNTED FRONTS, OVERLAP BOX.
3. HINGED FRONT COVER: ENTIRE FRONT TRIM HINGED TO BOX AND WITH STANDARD DOOR WITHIN HINGED TRIM COVER.
4. DIRECTORY CARD: INSIDE PANELBOARD DOOR, MOUNTED IN TRANSPARENT CARD HOLDER.

C.INCOMING MAINS LOCATION: BOTTOM.
D.PHASE, NEUTRAL, AND GROUND BUSES: HARD-DRAWN COPPER, 98 PERCENT CONDUCTIVITY.

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

1. MATERIAL: HARD-DRAWN COPPER, 98 PERCENT CONDUCTIVITY.

2. MAIN AND NEUTRAL LUGS: COMPRESSION TYPE.

3. GROUND LUGS AND BUS CONFIGURED TERMINATORS: COMPRESSION TYPE.

4. FEED-THROUGH LUGS: COMPRESSION TYPE, SUITABLE FOR USE WITH CONDUCTOR MATERIAL. LOCATE AT OPPOSITE
END OF BUS FROM INCOMING LUGS OR MAIN DEVICE.

5. SUBFEED (DOUBLE) LUGS: COMPRESSION TYPE SUITABLE FOR USE WITH CONDUCTOR MATERIAL. LOCATE AT SAME
END OF BUS AS INCOMING LUGS OR MAIN DEVICE.

F. SERVICE EQUIPMENT LABEL: NRTL LABELED FOR USE AS SERVICE EQUIPMENT FOR PANELBOARDS WITH ONE OR MORE MAIN
SERVICE DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES.

G.FUTURE DEVICES: MOUNTING BRACKETS, BUS CONNECTIONS, FILLER PLATES, AND NECESSARY APPURTENANCES REQUIRED FOR
FUTURE INSTALLATION OF DEVICES.

H.PANELBOARD SHORT-CIRCUIT CURRENT RATING: RATED FOR SERIES-CONNECTED SYSTEM WITH INTEGRAL OR REMOTE

UPSTREAM OVERCURRENT PROTECTIVE DEVICES AND LABELED BY AN NRTL. INCLUDE SIZE AND TYPE OF ALLOWABLE UPSTREAM
AND BRANCH DEVICES, AND LISTED AND LABELED FOR SERIES-CONNECTED SHORT-CIRCUIT RATING BY AN NRTL.

. PANELBOARD SHORT-CIRCUIT CURRENT RATING: FULLY RATED TO INTERRUPT SYMMETRICAL SHORT-CIRCUIT CURRENT
AVAILABLE AT TERMINALS.

DISTRIBUTION PANELBOARDS
A.MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:
1. EATON ELECTRICAL INC.; CUTLER-HAMMER BUSINESS UNIT.
2. GENERAL ELECTRIC COMPANY; GE CONSUMER & INDUSTRIAL - ELECTRICAL DISTRIBUTION.
3. SIEMENS ENERGY & AUTOMATION, INC.
4. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC.
B.PANELBOARDS: NEMA PB 1, POWER AND FEEDER DISTRIBUTION TYPE.

C.DOORS: SECURED WITH VAULT-TYPE LATCH WITH TUMBLER LOCK; KEYED ALIKE.
D.MAINS: CIRCUIT BREAKER.

E. BRANCH OVERCURRENT PROTECTIVE DEVICES: FOR CIRCUIT-BREAKER FRAME SIZES 125 A AND SMALLER: BOLT-ON CIRCUIT
BREAKERS.

F. BRANCH OVERCURRENT PROTECTIVE DEVICES: FOR CIRCUIT-BREAKER FRAME SIZES LARGER THAN 125 A: BOLT-ON CIRCUIT
BREAKERS; PLUG-IN CIRCUIT BREAKERS WHERE INDIVIDUAL POSITIVE-LOCKING DEVICE REQUIRES MECHANICAL RELEASE FOR
REMOVAL.

G.BRANCH OVERCURRENT PROTECTIVE DEVICES: FUSED SWITCHES.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
A.MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:
1. EATON ELECTRICAL INC.; CUTLER-HAMMER BUSINESS UNIT.
2. GENERAL ELECTRIC COMPANY; GE CONSUMER & INDUSTRIAL - ELECTRICAL DISTRIBUTION.
3. SIEMENS ENERGY & AUTOMATION, INC.
4. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC.
B. PANELBOARDS: NEMA PB 1, LIGHTING AND APPLIANCE BRANCH-CIRCUIT TYPE.

C.MAINS: CIRCUIT BREAKER.

D.BRANCH OVERCURRENT PROTECTIVE DEVICES: BOLT-ON CIRCUIT BREAKERS, REPLACEABLE WITHOUT DISTURBING ADJACENT
UNITS.
E.DOORS: CONCEALED HINGES; SECURED WITH FLUSH LATCH WITH TUMBLER LOCK; KEYED ALIKE.

24 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
A.MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:

1. EATON ELECTRICAL INC.; CUTLER-HAMMER BUSINESS UNIT.

2. GENERAL ELECTRIC COMPANY; GE CONSUMER & INDUSTRIAL - ELECTRICAL DISTRIBUTION.
3. SIEMENS ENERGY & AUTOMATION, INC.

4. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC.

B. MOLDED-CASE CIRCUIT BREAKER (MCCB): COMPLY WITH UL 489, WITH SERIES-CONNECTED RATING TO MEET AVAILABLE FAULT
CURRENTS.

1. 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.
2. ADJUSTABLE INSTANTANEOUS-TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT WITH FRONT MOUNTED, FIELD-ADJUSTABLE
TRIP SETTING.
3. ELECTRONIC TRIP CIRCUIT BREAKERS WITH RMS SENSING; FIELD-REPLACEABLE RATING PLUG OR FIELD-REPLICABLE
ELECTRONIC TRIP; AND THE FOLLOWING FIELD-ADJUSTABLE SETTINGS:

a. INSTANTANEOUS TRIP.

b. LONG- AND SHORT-TIME PICKUP LEVELS.

¢. LONG- AND SHORT-TIME TIME ADJUSTMENTS.

d. GROUND-FAULT PICKUP LEVEL, TIME DELAY, AND [2T RESPONSE.

4. CURRENT-LIMITING CIRCUIT BREAKERS: FRAME SIZES 400 A AND SMALLER; LET-THROUGH RATINGS LESS THAN NEMA FU 1, RK-5.
5. GFCI CIRCUIT BREAKERS: SINGLE- AND TWO-POLE CONFIGURATIONS WITH CLASS A GROUND-FAULT PROTECTION (6-MA TRIP).

6. GROUND-FAULT EQUIPMENT PROTECTION (GFEP) CIRCUIT BREAKERS: CLASS B GROUND-FAULT PROTECTION (30-MA TRIP).

7. ARC-FAULT CIRCUIT INTERRUPTER (AFCI) CIRCUIT BREAKERS: COMPLY WITH UL 1699; 120/240-V, SINGLE-POLE CONFIGURATION.

8. MOLDED-CASE CIRCUIT-BREAKER (MCCB) FEATURES AND ACCESSORIES:
a. STANDARD FRAME SIZES, TRIP RATINGS, AND NUMBER OF POLES.
b. LUGS: COMPRESSION STYLE, SUITABLE FOR NUMBER, SIZE, TRIP RATINGS, AND CONDUCTOR MATERIALS.
¢. GROUND-FAULT PROTECTION: INTEGRALLY MOUNTED RELAY AND TRIP UNIT WITH ADJUSTABLE PICKUP
AND TIME-DELAY SETTINGS, PUSH-TO-TEST FEATURE, AND
GROUND-FAULT INDICATOR.
d. SHUNT TRIP: 24-V TRIP COIL ENERGIZED FROM SEPARATE CIRCUIT, SET TO TRIP AT 75 PERCENT OF RATED VOLTAGE.
e. HANDLE PADLOCKING DEVICE: FIXED ATTACHMENT, FOR LOCKING CIRCUIT-BREAKER HANDLE IN ON OR OFF POSITION.
f. HANDLE CLAMP: LOOSE ATTACHMENT, FOR HOLDING CIRCUIT-BREAKER HANDLE IN ON POSITION.
C.FUSED SWITCH: NEMAKS 1, TYPE HD; CLIPS TO ACCOMMODATE SPECIFIED FUSES; LOCKABLE HANDLE.
1. FUSES, AND SPARE-FUSE CABINET: COMPLY WITH REQUIREMENTS SPECIFIED IN DIVISION 26 SECTION "FUSES."

2.5 ACCESSORY COMPONENTS AND FEATURES

A.PORTABLE TEST SET: FOR TESTING FUNCTIONS OF SOLID-STATE TRIP DEVICES WITHOUT REMOVING FROM PANELBOARD.
INCLUDE RELAY AND METER TEST PLUGS SUITABLE FOR TESTING PANELBOARD METERS AND SWITCHBOARD CLASS RELAYS.

PART 3 - EXECUTION

3.1 INSTALLATION

A.RECEIVE, INSPECT, HANDLE, STORE AND INSTALL PANELBOARDS AND ACCESSORIES ACCORDING TO NEMAPB 1.1.
B. COMPLY WITH MOUNTING AND ANCHORING REQUIREMENTS.
C.MOUNT TOP OF TRIM 90 INCHES (2286 MM) ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.
D.MOUNT PANELBOARD CABINET PLUMB AND RIGID WITHOUT DISTORTION OF BOX. MOUNT RECESSED PANELBOARDS WITH
FRONTS UNIFORMLY FLUSH WITH WALL FINISH AND MATING WITH BACK BOX.
E.INSTALL OVERCURRENT PROTECTIVE DEVICES AND CONTROLLERS NOT ALREADY FACTORY INSTALLED.
1. SET FIELD-ADJUSTABLE, CIRCUIT-BREAKER TRIP RANGES.
F.INSTALL FILLER PLATES IN UNUSED SPACES.
G.ARRANGE CONDUCTORS IN GUTTERS INTO GROUPS AND BUNDLE AND WRAP WITH WIRE TIES.
H.COMPLY WITH NECA 1.

3.2 IDENTIFICATION

A.IDENTIFY FIELD-INSTALLED CONDUCTORS, INTERCONNECTING WIRING, AND COMPONENTS; PROVIDE WARNING SIGNS
COMPLYING WITH DIVISION 26 SECTION "IDENTIFICATION FOR ELECTRICAL SYSTEMS."

B. CREATE A DIRECTORY TO INDICATE INSTALLED CIRCUIT LOADS AND INCORPORATING OWNER'S FINAL ROOM DESIGNATIONS.
OBTAIN APPROVAL BEFORE INSTALLING. USE A COMPUTER OR TYPEWRITER TO CREATE DIRECTORY; HANDWRITTEN
DIRECTORIES ARE NOT ACCEPTABLE.

C.PANELBOARD NAMEPLATES: LABEL EACH PANELBOARD WITH A NAMEPLATE COMPLYING WITH REQUIREMENTS FOR
IDENTIFICATION SPECIFIED IN DIVISION 26 SECTION "IDENTIFICATION FOR ELECTRICAL SYSTEMS."

D.DEVICE NAMEPLATES: LABEL EACH BRANCH CIRCUIT DEVICE IN DISTRIBUTION PANELBOARDS WITH A NAMEPLATE COMPLYING
WITH REQUIREMENTS FOR IDENTIFICATION SPECIFIED IN DIVISION 26 SECTION "IDENTIFICATION FOR ELECTRICAL SYSTEMS."

3.3 FIELD QUALITY CONTROL
A.PERFORM TESTS AND INSPECTIONS.

B. ACCEPTANCE TESTING PREPARATION:
1. TEST INSULATION RESISTANCE FOR EACH PANELBOARD BUS, COMPONENT, CONNECTING SUPPLY, FEEDER, AND CONTROL
CIRCUIT.
2. TEST CONTINUITY OF EACH CIRCUIT.
C.TESTS AND INSPECTIONS:
1. PERFORM EACH VISUAL AND MECHANICAL INSPECTION AND ELECTRICAL TEST STATED IN NETA ACCEPTANCE TESTING
SPECIFICATION. CERTIFY COMPLIANCE WITH TEST PARAMETERS.
2. CORRECT MALFUNCTIONING UNITS ON-SITE, WHERE POSSIBLE, AND RETEST TO DEMONSTRATE COMPLIANCE; OTHERWISE,
REPLACE WITH NEW UNITS AND RETEST.
D.PANELBOARDS WILL BE CONSIDERED DEFECTIVE IF THEY DO NOT PASS TESTS AND INSPECTIONS.
E.PREPARE TEST AND INSPECTION REPORTS, INCLUDING A CERTIFIED REPORT THAT IDENTIFIES PANELBOARDS INCLUDED AND
THAT DESCRIBES SCANNING RESULTS. INCLUDE NOTATION OF DEFICIENCIES DETECTED, REMEDIAL ACTION TAKEN, AND
OBSERVATIONS AFTER REMEDIAL ACTION.
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GENERAL NOTES:
1. UNLESS OTHERWISE NOTED, ALL CONDUIT INSTALLED ON SITE SHALL BE 1" MINIMUM. i ~
2. ALL RISERS SHALL BE PVC COATED RIGID GALVANIZED STEEL (RGS). ALL ELLS BELOW GRADE SHALL —

BE PVC COATED RGS. PROVIDE WITH PVC-TO- STEEL ADAPTERS AS NECESSARY. SEE E N G I N E E RI N G

SPECIFICATIONS AND DETAILS FOR LIGHT FIXTURE POLE BASE REQUIREMENTS.

3. ALL WORK AND FEES ASSOCIATED WITH UTILITIES SHALL BE VERIFIED AND COORDINATED WITH s o L U T I O N s®

LOCAL SERVICE PROVIDER (ELECTRIC/COMM./CATV/ETC.) PRIOR TO BID. .
‘ ) 7370 Cabot Court, Suite 103

4. CONTRACTOR SHALL REFERENCE ALL RELATED CONTRACT DOCUMENTS, INCLUDING BUT NOT Melbourne, FL 32940
LIMITED TO, CIVIL DRAWINGS, SITE SURVEYS, AND OTHER RESOURCES FOR POSSIBLE CONFLICTS P 321.636.0274
WITH OTHER NEW AND EXISTING UNDERGROUND UTILITIES. AT UTILITY CROSSINGS, CONTRACTOR .
TOEXISTING SHALL VERIFY UTILITY DEPTHS AND COORDINATE CROSSING AS NECESSARY. www.tlc-engineers.com
UTILITY POLE COA 15
i 5. CONTRACTOR SHALL VERIFY AND COORDINATE EXISTING CONDITIONS OF PROJECT PRIOR TO BID.
, 4" UNDERGROUND CONDUIT AND PULL ROPE EXISTING EXISTING 6. SITE REPAIRS SHALL BE MADE TO ANY DIGGING/TRENCHING/BORING TO RETURN SITE CONDITIONS © Copyright 2022 TLC Engineering Solutions, Inc.
PROVIDED AND INSTALLED BY CONTRACTOR, ELECTRICAL ELECTRICAL TO THEIR STATE OF BEING PRIOR TO THE START OF THE PROJECT. TLC Project No.: 52120
FEEDERS INSTALLED AND TERMINATED BY —§iiniic ifSToni ~SoaTo
A Q uTLiTYPoLE © uTiTY PoLE 7. CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION ACTIVITIES WITH THE OWNER AND MAINTAIN e
\ ALL OPERABLE DRIVE LANES DURING ALL PHASES OF CONSTRUCTION. NO OPEN TRENCHES WILL BE
ALLOWED AT ANYTIME.
" U
PROVIDE -1/4" C FROM A UTILITY XEMR \ 8. CONTRACTOR SHALL PERFORM GPR SCANNING AND LOCATE UTILITIES PRIOR TO BORING. ]
TRANSFORMER TO METER, ESTIMATED AVAILABLE FAULT CURRENT 83 357A. U)
RIGID GALVANIZED STEEL. —————+ NOTIFY EOR IF LARGER. \ LL] <E
O |~ METERWITHINTERNAL CT. \ ! O
S m— zgemgi (c5|\)/| EA/‘(Q[ALLEL SETS OF: \ KEYED NOTES: — — % ©
n ' a - N
MDP EACHSETIN4"C. | 1.BORE NEW 4" C WITH PULL ROPE UNDER EXISTING ROAD AND ASPHALT TRAIL FROM UTILITY POLE 0 LUL: LLI g N
TO NEW UTILITY TRANSFORMER LOCATION. CONFIRM CONDUIT AND FEEDER SIZE AND QUANTITIES @) ( )
(22233 g'&)\ 112%2002\/’ S-PHASE, 4 WIRE & | S WITH DUKE ENERGY PRIOR TO ANY ROUGH-IN WORK. COORDINATE SERVICE LATERAL AND 1 = Ci 2
(56, ) 1000 A . s5300 1600 > | DEPARTMENT OF TRANSPORTATION PERMIT REQUIREMENTS WITH OWNER, UTILITY COMPANY & O LL] > =L
' o ENGINEER PRIOR TO CONSTRUCTION. INSTALL SHALL BE IN ACCORDANCE WITH UTILITY COMPANY I S .
| | | o STANDARDS. Y o9
| I I S m A O&c
200 400 . SPAE(I)E spAgg " N | 2. PROTECTIVE PIPE BOLLARD FOR UTILITY TRANSFORMER AND DISTRIBUTION PANEL. REFER TO O <E LLI 8 “t’
o) o> S o) o> o) o> (:: G \ DETAIL 4/E-501. m LIJ CD 8 C?)
| 3. APPROXIMATE LOCATION OF NEW UTILITY TRANSFORMER; PAD BY CONTRACTOR, TRANSFORMER BY I I N
UTILITY.
= (1) #3/0 AWG CUIN 1-1/2' C | (R (D -]
TO /4" x10' CU CLAD 4. APPROXIMATE LOCATION OF NEW 1600A, 208V / 3-PHASE DISTRIBUTION PANEL "MDP." PROVIDE -
+—(4)4'C. +—(23'C <+ (3) #6 AWG CU, (4) #10 AWG CU, GROUND ROD. 55304 NEMA 3R ENCLOSURE ' — <
#10 AWG G IN 1'C. #4/0 AWG G IN 3/4°C. o = EXISTING FENCE | ' ' LLI m
\\ | 5. PROVIDE (2) 3' C AND (4) 4" C WITH PULL ROPE STUBBED OUT 5-0" PAST MOUNTING PAD FOR "MDP" Z |—
Ia Vi Ia v} |
] SPD AND CAP; FOR USE WITH FUTURE BUILDINGS ON SITE.
FUTUREBLDG.#1  FUTURE BLDG. #2 |
DISCONNECT | | | 6. PROVIDE (3) #6 AWG CU, #10 AWG G, IN 1" C FOR POTABLE WELL DISCONNECT.
FOR POTABLE
WELL | 7. APPROXIMATE LOCATION OF POTABLE WELL. PROVIDE NEMA 3R ENCLOSURE. Consultants:
ELECTRICAL ONE-LINE DIAGRAM | 8. PROVIDE (2) 4" C SPARE AND (2) 2' C SPARE WITH PULL ROPE STUBBED OUT 50" PAST MOUNTING
2 = PAD FOR "MDP" AND CAP.
N.T.S. |
9. PROVIDE (5) PARALLEL SETS OF (4) #600KCMIL AL, #4/0 AWG G, EACH SET IN 4" C. PROVIDE (2) 4' C
\ SPARE.
| 10. APPROXIMATE LOCATION OF NEW METER. CONTRACTOR SHALL PROVIDE METER CAN AND
| SUPPORTS THAT ARE IN ACCORDANCE WITH UTILITY COMPANY STANDARDS AND REQUIREMENTS.
Location: SITE - WEST Mounting: SURFACE Dist. / Phase / Wires: 120/208 Wye / 3/ 4 K.A.L.C. Rating: 65k Bus Rating: 1600 A ‘
Supply From: UTIL. TRANSFORMER Enclosure: NEMA 3R Max Height Busing: Yes Mains Type: MCB  MCB Rating: 1600 A ‘
#of | Frame | Trip
CKT Circuit Description Poles| (A) |Rating... Load (KVA) Remarks ‘ I
1 |FUTURE BLDG. #1 3 1200 A | 1200 A 345.12
2 |FUTURE BLDG. #2 3 400A | 400 A 108.12 ‘ :
3 |POTABLE WELL 3 60 A 60 A 9.12
4 |FUTURE SITE LIGHTING 3 30A 30A 7.50 ‘ Revisions:
5 |Spare 3 60 A 60 A 0.00 ‘ L ;
6 |SPD 3 30A 30A 0.00 No. Date Description
Load Classification Connected Load Demand Factor Demand Load Panel Totals ‘
Motor 9120.00 W 125.00% 11400.00 W ‘
Other 453242.00 W 100.00% 453242.00 W Total Conn. Load: 469.86 kVA
Spare 7500.00 W 100.00% 7500.00 W Total Connected Demand (KVA): 472.14 kVA ‘
Total Demand Current (A): 1311 A ‘
‘ |
Switchboard Notes:
SWITCHBOARD ENCLOSURE SHALL BE SS304. ‘
‘ ‘ Seal
| Stephen B. Cotton, P.E.
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WARNING TAPE - CONTINUOUS
ENTIRE LENGTH OF DUCT-BANK

FINISHED GRADE

4" SCHEDULE 40
PVC CONDUIT ]

SAND BACK FILL ‘ ‘ ‘
|

‘ 4" EMPTY SPARE CONDUIT
| (W/ PULL STRING)

NOTES:

1. SECTION IS TYPICAL FOR SECONDARY DUCT-BANK FROM UTILITY TRANSFORMER TO MAIN DISTRIBUTION EQUIPMENT.

2. SECTION IS TYPICAL, PROVIDE QUANTITY OF CONDUITS AS REQUIRED FOR SERVICE TO MAIN DISTRIBUTION EQUIPMENT
PER PLANS AND CONFIRM WITH NEC.

3. CONTRACTOR SHALL CONFIRM PRIMARY DUCT-BANK REQUIREMENTS WITH UTILITY COMPANY.

PLAIN LOCKING LID FINISHED GRADE
5" DIA VALVE BOX
24"
GROUND WIRE
APPROVED EXOTHERMIC
CONNECTION
/2" MIN.
3" MIN.
COMPACTED GRAVELJ
-

SLOT BOX FOR CABLE

J\/__

\GROUND ROD

TYPICAL SECTION AT DUCTBANK

No Scale

TYPICAL GROUND ROD INSPECTION WELL

No Scale

1/16" THICK WHITE PLASTIC WITH

COLORED FACE PER

SPECIFCIATIONSj

PANEL "XXXX" ~

120/208V, 33, 4W
FED FROM PANEL "XXXX"
VIA T-XXX

/

1/2" HIGH LETTERING FOR
/ PANELBOARD NAME

1/4" HIGH LETTERING FOR
REMAINING TEXT

TYPICAL 120/208V PANELBOARD

TYPICAL ELECTRICAL EQUIPMENT NAMEPLATE 1

3'-6" MIN.

FILL 4" STD. G.I. PIPE WITH CONCRETE
/ LEAVE CROWN ON CONCRETE

HIGH CONTRAST 4" WIDE REFLECTIVE TAPE.
/ OWNER TO SELECT COLOR.

PAINT PIPE TO MATCH BARRIER GATE.
OWNER TO SELECT COLOR.

2500 PSI CONCRETE

/7 FINISH GRADE

4'-0" MIN.

NOTES:

T 1. PROTECTIVE PIPE BOLLARD SHALL BE
LOCATED TO ALLOW PROPER CLEARANCE

’ FOR OPENING DOOR OF UTILITY

K TRANSFORMER HOUSING (MINIMUM 10'-0"

ON FRONT AND 3'-0" ON SIDES).

; 2. PROVIDE (3) PROTECTIVE PIPE BOLLARDS

ACROSS FRONT OF SIDE OF

Ay TRANSFORMER, CENTER BOLLARD SHALL

! BE REMOVABLE TYPE, OTHER (2)

g BOLLARDS SHALL BE PERMANENT TYPE.

! 3. PROTECTIVE PIPE BOLLARD SHALL BE
4 LOCATED TO ALLOW PROPER CLEARANCE

A ” FOR OPENING DOOR OF MAIN

z 4'-0" ON FRONT AND 3'-0" ON SIDES).

1 6"

FIXED BARRIER

DISTRIBUTION PANEL HOUSING (MINIMUM

No Scale
CABLE TO CABLE HEAVY DUTY
TYPE CADWELD "TA" SERIES
CABLE TO GROUND ROD
/ HEAVY DUTY TYPE CADWELD
"GT" SERIES.
#115000CM COPPER CABLE

CABLE TO GROUND ROD

HEAVY DUTY TYPE

CADWELD "GT" SERIES. |
COPPERWELD GROUND ROD
5/8" X 20'-0" VERTICALLY
DRIVEN.

ROD Q\
MAINTAIN 20'-0"

#115000CM COPPER
CABLE

BETWEEN RODS

COPPERWELD GROUND ROD
/5/3" X 20-0" VERTICALLY
DRIVEN.

1. LOCATE GROUND RODS A MINIMUM OF 2'-0" FROM BUILDING FOUNDATION.
2. TOP OF GROUND ROD SHALL BE A MINIMUM OF 1'-0" BELOW FINISHED GRADE

TYPICAL PROTECTIVE PIPE BOLLARD

No Scale

TYPICAL GROUND GROUND CONNECTION

No Scale
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INTRODUCTION

THE INFORMATION CONTAINED IN THIS DOCUMENT HAS BEEN PREPARED TO ASSIST BOTH DUKE ENERGY
PERSONNEL AND DUKE ENERGY CUSTOMERS IN THE APPLICATION, INSTALLATION, AND CONSTRUCTION OF
FOUNDATIONS (CONCRETE PADS) FOR ALL THREE-PHASE PAD-MOUNTED TRANSFORMERS. THIS INFORMATION

IS INTENDED TO PROVIDE CLEAR DISTINCTIONS BETWEEN THE RESPONSIBILITIES OF DUKE ENERGY AND OF THE
CUSTOMER. HOWEVER, IN ALL CASES, IT IS CRITICAL TO MAINTAIN AN OPEN DIALOG BETWEEN DUKE ENERGY
AND THE CUSTOMER REGARDING CONDUCTOR QUANTITIES, CONDUIT SIZES AND LOCATIONS, CONNECTIONS,
AND ELECTRICAL LOAD REQUIREMENTS. THIS WILL ENSURE THAT THE PROPER DIMENSIONS ARE USED FOR THE
CONCRETE TRANSFORMER FOUNDATION.

PAD TYPE REQUIREMENTS

THE "PIT PAD" SHALL BE USED FOR ALL THREE-PHASE PAD-MOUNTED TRANSFORMER INSTALLATIONS IN THE
DUKE ENERGY CAROLINAS WEST (DEC), DUKE ENERGY MIDWEST (DEM) AND THE NON-COASTAL DUKE ENERGY
CAROLINAS EAST (DEP) TERRITORIES. IN THE DUKE ENERGY FLORIDA (DEF) AND COASTAL DEP TERRITORIES, A
"FLAT PAD" SHALL BE USED.

P= PAD SIZE REQUIREMENTS
THERE ARE TWO DIFFERENT SIZE PADS FOR THREE-PHASE PAD-MOUNTED TRANSFORMERS. THE PAD SIZE
SHALL BE DETERMINED BASED ON THE PARAMETERS SPECIFIED IN THE TABLE BELOW.

TRANSFORMER SIZE PAD SIZE FLAT PAD DWG.
300KVA AND BELOW SMALL PAGE 3
500KVA - 5000KVA LARGE PAGE 4

SECONDARY BUS ENCLOSURE REQUIREMENTS

A SEPARATE SECONDARY BUS ENCLOSURE IS REQUIRED WHENEVER THE CUSTOMER IS INSTALLING MORE THAN
THE MAXIMUM ALLOWABLE NUMBER OF SECONDARY CONDUCTORS PER PHASE. SEE THE "SERVICE REQUIREMENTS
HANDBOOK" FOR THOSE NUMBERS.

CUSTOMER RESPONSIBILITIES

THE CUSTOMER IS RESPONSIBLE FOR PROVIDING AND INSTALLING THE CONCRETE THREE-PHASE
PAD-MOUNTED TRANSFORMER PAD ACCORDING TO THE SPECIFICATIONS OUTLINED IN THIS DOCUMENT. THE
CUSTOMER MAY CHOOSE TO CONSTRUCT (FORM AND POUR) THE PAD ON-SITE OR PURCHASE AND INSTALL A
PRE-CAST PAD FROM AN APPROVED SUPPLIER. THE CUSTOMER MUST PROVIDE AND INSTALL THE PRIMARY
AND SECONDARY CONDUITS INTO THE WINDOW OPENING OF THE PAD ACCORDING TO THE SPECIFICATIONS
OUTLINED IN THIS DOCUMENT.

THE CUSTOMER IS RESPONSIBLE FOR CONTACTING A DUKE ENERGY REPRESENTATIVE TO INSPECT AND APPROVE
THE PAD TO BE USED. IF USING A PRE-CAST PAD, CONTACT THE DUKE ENERGY REPRESENTATIVE AFTER
INSTALLATION SO THAT THE CORRECT PAD CAN BE CONFIRMED AND VERIFIED THAT IT IS IN THE CORRECT
LOCATION AND LEVEL. IF CONSTRUCTING THE PAD ON-SITE, THE DUKE ENERGY REPRESENTATIVE MUST BE
CONTACTED TO INSPECT THE FORM OF THE PAD, INCLUDING REBAR, PRIOR TO POURING THE CONCRETE.

THE CUSTOMER IS ALSO RESPONSIBLE FOR INFORMING THE DUKE ENERGY REPRESENTATIVE THE NUMBER,
SIZE, AND TYPE OF SECONDARY CONDUCTORS THAT WILL BE INSTALLED. (EXAMPLE: 500-MCM COPPER, 600-VOLT
INSULATED, 90-DEGREE C-RATED, FOUR (4) CONDUCTORS PER PHASE).

DUKE ENERGY RESPONSIBILITIES
©PROVIDE AND INSTALL THE GROUND ROD(S) PRIOR TO THE INSTALLATION OF THE PAD-MOUNTED TRANSFORMER.
©PROVIDE AND INSTALL THE PAD-MOUNTED TRANSFORMER.
©PROVIDE AND INSTALL THE CONNECTORS TO TERMINATE THE PRIMARY AND SECONDARY CONDUCTORS TO THE
TRANSFORMER TERMINALS.
O METERING.
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CONDUIT SPECIFICATIONS

CONDUIT FOR DUKE ENERGY PRIMARY CABLES SHALL BE SPECIFIED BY A DUKE ENERGY REPRESENTATIVE TO BE
EITHER 4, 5 OR 6-INCH DIAMETER AND INSTALLED BY THE CUSTOMER PRIOR TO POURING/INSTALLING THE
CONCRETE PAD. THERE SHALL BE TWO PRIMARY CONDUITS INSTALLED [ONE FOR EACH SET (OF THREE) PRIMARY
CABLES]. THE CONDUITS INSTALLED IN THE PRIMARY CONDUIT WINDOW SHALL BE A SCHEDULE 40 ELBOW WITH
A MINIMUM 15-INCH BEND RADIUS. A DUKE ENERGY REPRESENTATIVE MAY SPECIFY A HIGHER BEND RADIUS,
DEPENDING ON THE SIZE OF THE PRIMARY CABLE.

INSTALL CONDUIT END BELLS WHERE CABLES EXIT CONDUITS IN THE PRIMARY AND SECONDARY COMPARTMENTS
OF THE TRANSFORMER TO MINIMIZE DAMAGE TO THE CABLES DURING INSTALLATION.

CUSTOMER SHALL INSTALL THE CONDUIT FOR THE PRIMARY CONDUCTORS AS CLOSE TO THE CENTER OF THE
DESIGNATED PRIMARY SIDE OF THE WINDOW OF THE PAD AS PRACTICAL.

CUSTOMER'S SERVICE CONDUITS SHALL NOT CROSS OR INTERFERE WITH THE PRIMARY CONDUITS. THE
SERVICE CONDUITS CAN EXIT THE SECONDARY SIDE OF THE PAD FROM THE FRONT, REAR OR RIGHT SIDE.

THE SERVICE CONDUITS SHALL NOT EXTEND OUTSIDE THE DESIGNATED SECONDARY SIDE OF THE WINDOW OF
THE PAD.

CONCRETE SPECIFICATIONS (IF CUSTOMER CONSTRUCTS PAD)

1. CONCRETE MIX USED FOR TRANSFORMER PADS SHALL MEET THE FOLLOWING REQUIREMENTS:
®MINIMUM 28 DAY COMPRESSIVE STRENGTH OF 3,000 PSI
®MAXIMUM WATER/CEMENT RATIO OF 0.50
®MAXIMUM SLUMP OF 4 INCHES
O®AIR-ENTRAINMENT CONTENT BETWEEN 4 AND 8 PERCENT

N

. CONCRETE SHALL BE AFFORDED ADEQUATE CURE FOR A MINIMUM OF:
®FIVE (5) DAYS IF THE AMBIENT TEMPERATURE IS OVER 70 DEGREES F OR
®SEVEN (7) DAYS IF THE AMBIENT AVERAGE TEMPERATURE IS BELOW 70 DEGREES F.

3. ADEQUATE CURE CAN BE PERFORMED BY ANY OF THE FOLLOWING METHODS:
®WATERPROOF MEMBRANES
®SPRINKLING OR SOAKING
®CURING COMPOUNDS

4. PAD SHALL BE SUPPORTED ON A SUB-BASE OF SAND, GRAVEL OR CRUSHED STONE. THE GRANULAR
SUB-BASE IS TO BE A MINIMUM OF FOUR (4) INCHES THICK AND SHALL BE COMPACTED WITH A VIBRATORY
COMPACTOR.

vl

. DAMPEN THE SUB-BASE PRIOR TO CONCRETE PLACEMENT. AT THE TIME OF PLACEMENT, THE SUB-BASE SHALL
NOT CONTAIN STANDING WATER.

a

. THE TOP OF THE CONCRETE PAD MUST BE STEEL TROWELED AND COMPLETELY SMOOTH AND LEVEL TO
PREVENT "GAPS" BETWEEN THE TRANSFORMER AND THE SURFACE OF THE CONCRETE PAD.
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NOTES:

1. PRECAST PAD SUPPLIERS ARE REQUIRED TO PROVIDE THE PADS WITH RECESSED “A/V” ANCHORS, TO BE
USED FOR LIFTING THE PADS.
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ENCORE PRECAST

CONTACT: JIM MALONEY

PHONE: 513.726.5678 EXT. 103
EMAIL: JMALONEY@ENCOREPRECASTLLC.COM
WEBSITE: ENCOREPRECASTLLC.COM

OLDCASTLE PRECAST

CONTACT: ALEX PALOMEQUE
PHONE: 704.788.4050

EMAIL: ALEX.PALOMEQUE@OLDCASTLE.COM
WEBSITE: OLDCASTLEINFRASTRUCTURE.COM

PBC PRECAST

CONTACT: JOHNATHAN AVERY
PHONE: 910.260.1820

EMAIL: JAVERY@HOGSLAT.COM
WEBSITE: PBCPRECAST.COM
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INSTALLING A SMALL PRE-CAST FLAT PAD

STEP 1:

DIG A HOLE LARGE ENOUGH FOR THE TWO PRIMARY CONDUIT ELBOWS TO BE POSITIONED IN THE CENTER OF
THE PRIMARY SIDE OF THE PAD WINDOW OPENING. THE HOLE SHOULD BE APPROXIMATELY 36 INCHES DEEP IN
ORDER FOR THE CONDUIT END TO BE FLUSH WITH THE TOP OF THE PAD WHEN COMPLETED. THE HOLE SHOULD
ALSO BE LARGE ENOUGH TO ACCOMMODATE THE CONDUITS FOR THE SECONDARY CONDUCTORS IN THE
SECONDARY SIDE OF THE WINDOW.

NOTE: THE HOLE INDICATES THE FRONT OF THE TRANSFORMER PAD. THE PRIMARY CONDUITS SHOULD BE
POINTED TOWARD THE FRONT OF THE PAD. THE PAD SHOULD BE LOCATED SO THAT A MINIMUM OF 10 FEET
OF CLEARANCE CAN BE MAINTAINED IN FRONT OF THE TRANSFORMER AND A MINIMUM OF 3 FEET OF
CLEARANCE ON ALL OTHER SIDES.

STEP 2:

INSTALL TWO (2) CONDUIT ELBOWS IN THE BOTTOM OF THE HOLE FOR THE PRIMARY CONDUCTORS AS SPECIFIED
BY DUKE ENERGY ENTERING FROM THE FRONT OF HOLE AND PLACED SO THEY WILL COME UP IN THE CENTER OF
THE PRIMARY SIDE OF THE WINDOW. TAPE BOTH ENDS OF CONDUITS COMPLETELY CLOSED.

NOTE: THE CUSTOMER'S SECONDARY CONDUITS SHOULD BE INSTALLED AT THIS TIME. IF THE CUSTOMER IS
PROVIDING THE SERVICE CONDUCTORS TO THE TRANSFORMER, THEY MAY ELECT TO ENTER THE
SECONDARY SIDE OF THE WINDOW FROM THE FRONT, REAR OR RIGHT SIDE. IF DUKE ENERGY IS
PROVIDING THE SERVICE CONDUCTORS, ALL CONDUITS MUST ENTER FROM THE FRONT OF THE PAD.
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STEP 3:

FILL THE HOLE BACK WITH LEVELED, COMPACTED SOIL. COMPACT AND LEVEL TO FINAL GRADE SUCH THAT THE

CONDUITS EXTEND 6 INCHES OUT OF THE GROUND. MAKE SURE CONDUITS ENTER CORRECTLY IN THE PRIMARY
AND SECONDARY SIDE OF THE PAD WINDOW OPENING. SOIL UNDERNEATH PADS SHALL BE FREE OF ROOTS AND
OTHER ORGANIC MATERIAL.

STEP 4:
INSTALL THE PAD IN PLACE SO THAT THE CONDUITS ARE LOCATED IN THE CORRECT POSITION WITHIN THE PAD
WINDOW. ENSURE THE PAD IS LEVEL.
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BUILDING A SMALL FLAT PAD

STEP 1:

DIG A HOLE LARGE ENOUGH FOR THE TWO PRIMARY CONDUIT ELBOWS TO BE POSITIONED IN THE CENTER OF THE
PRIMARY SIDE OF THE PAD WINDOW OPENING. THE HOLE SHOULD BE APPROXIMATELY 36 INCHES DEEP IN ORDER
FOR THE CONDUIT END TO BE FLUSH WITH THE TOP OF THE PAD WHEN COMPLETED. THE HOLE SHOULD ALSO BE
LARGE ENOUGH TO ACCOMMODATE THE CONDUITS FOR THE SECONDARY CONDUCTORS IN THE SECONDARY SIDE
OF THE WINDOW.

NOTE: THE HOLE INDICATES THE FRONT OF THE TRANSFORMER PAD. THE PRIMARY CONDUITS SHOULD BE
POINTED TOWARD THE FRONT OF THE PAD. THE PAD SHOULD BE LOCATED SO THAT A MINIMUM OF 10 FEET
OF CLEARANCE CAN BE MAINTAINED IN FRONT OF THE TRANSFORMER AND A MINIMUM OF 3 FEET OF
CLEARANCE ON ALL OTHER SIDES.

STEP 2:

INSTALL TWO (2) CONDUIT ELBOWS IN THE BOTTOM OF THE HOLE FOR THE PRIMARY CONDUCTORS AS
SPECIFIED BY DUKE ENERGY ENTERING FROM THE FRONT OF HOLE AND PLACED SO THEY WILL COME UP IN THE
CENTER OF THE PRIMARY SIDE OF THE WINDOW. TAPE BOTH ENDS OF CONDUITS COMPLETELY CLOSED.

NOTE: THE CUSTOMER'S SECONDARY CONDUITS SHOULD BE INSTALLED AT THIS TIME. IF THE CUSTOMER IS
PROVIDING THE SERVICE CONDUCTORS TO THE TRANSFORMER, THEY MAY ELECT TO ENTER THE
SECONDARY SIDE OF THE WINDOW FROM THE FRONT, REAR OR RIGHT SIDE. IF DUKE ENERGY IS
PROVIDING THE SERVICE CONDUCTORS, ALL CONDUITS MUST ENTER FROM THE FRONT OF THE PAD.
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STEP 3:

FILL AND TAMP THE HOLE BACK WITH LEVELED, COMPACTED SOIL TO FINAL GRADE SUCH THAT THE CONDUITS
EXTEND 6 INCHES OUT OF THE GROUND (OR THE WIDTH OF A STANDARD 2-INCH BY 6-INCH BOARD). MAKE SURE
CONDUITS ENTER CORRECTLY IN THE PRIMARY AND SECONDARY SIDE OF THE PAD WINDOW OPENING.

{~, DUKE
 ENERGY.

DEC | DEM | DEP | DEF

2/25/20

INSTALLING A SMALL PRE-CAST FLAT PAD X

MORGAN | VALENTIN | GRAHAM

3
2
1
0

3/31/19

MORGAN | VALENTIN | ADCOCK

REVISED

PAGE 6

BY |CHK'D]APPR.

2/25/20

BUILDING A SMALL FLAT PAD X

MORGAN | VALENTIN | GRAHAM

3
2
1
0

3/31/19

MORGAN | VALENTIN | ADCOCK

REVISED

PAGE 7

BY |CHK'D]APPR.

P= TRENWA
CONTACT: ELLIOTT SCHURR
PHONE: 859.781.0831 EXT. 17
EMAIL: DUKEORDERS@TRENWA.COM
WEBSITE: TRENWA.COM/REQUEST-QUOTE/
UTILITY PRECAST
CONTACT: LARINDA BUESCH
PHONE: 704.721.0106
EMAIL: LARINDA@UTILITYPRECASTINC.COM
WEBSITE: UTILITYPRECASTINC.COM
PRE-CAST CONCRETE PADS
PAD TYPE SUPPLIER PART NUMBER
ENCORE PRECAST | OLDCASTLE PRECAST | PBC PRECAST | TRENWA [ UTILITY PRECAST
SMALL FLAT PAD | TRPAD082066 | SEE CONTACT ABOVE FP82666 PAD-82x66 FTP8120
LARGE FLAT PAD | TRPAD098104 | SEE CONTACT ABOVE | FP981046 PAD-104x98 FTP8130
SMALL PIT TRPITO82066 | SEE CONTACT ABOVE | PIT783430 PIT-78x34 FTP8121
LARGE PIT TRPIT098104 | SEE CONTACT ABOVE | PIT824030 PIT-82x40 FTP8131
SMALL DIVIDER TRDV036023 | SEE CONTACT ABOVE | DESMDIV | PITDIV-36x23 FTP8122
LARGE DIVIDER TRDV036030 | SEE CONTACT ABOVE | DELGDIV | PITDIV-36x29 FTP8132
«“ ENERGY.
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2 8/21/19 MORGAN [ VALENTIN | ADCOCK APPROVED SUPPLIERS OF
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STEP 4:
FORM THE TOP PART OF THE PAD USING 2-INCH BY 6-INCH BOARDS USING THE DIMENSIONS AS INDICATED BELOW.
NOTE: IT MAY BE EASIER TO "LEVEL" THE WINDOW WITH THE SIDES IF YOU LAY TWO 2-INCH BY 4-INCH BOARDS
ON THE TOP OF THE SIDE BOARDS SO THAT THEY CROSS OVER TOP OF THE WINDOW AS SHOWN BELOW.
TACK THESE BOARDS ONTO THE TOP OF THE WINDOW TO ENSURE SIDES ARE THE SAME HEIGHT AS THE
BOX.
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SMALL 82-INCH BY 66-INCH PAD
STEP 5:
INSTALL AND TIE TOGETHER THE REINFORCING BARS AROUND THE WINDOW AND PAD AREA TO REINFORCE
THE ENTIRE PAD. (SEE BELOW FOR MORE COMPLETE DETAILS.) CONTACT YOUR DUKE ENERGY REPRESENTATIVE
TO INSPECT THE PAD BEFORE POURING CONCRETE.
STEP 6:
POUR CONCRETE AROUND THE WINDOW AND WITHIN THE 2-INCH BY 6-INCH FORMS. SEE PAGE 2 FOR CONCRETE
MIX SPECIFICATIONS.
STEP 7:
ALLOW CONCRETE TO SET UP, THEN REMOVE 2-INCH BY 6-INCH FORMS AND BOX.
8" MAXIMUM
SPACING
ALL BARS #4 GRADE 60
DEFORMED
REBAR TO BE PLACED
A MINIMUM OF 2"
FROM ALL EDGES
NOTE: CUT OFF ALL ELBOWS
6 INCHES ABOVE GRAVEL
SMALL CONCRETE FLAT PAD
COMPLETE CONSTRUCTION [ DUKE
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