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Tudor Place was designated a National Historic Landmark in 1960 by the 
Department of the Interior. It was one of the first 92 properties to be recognized by 
the NHL program as having “preeminent national historical importance.” Tudor Place 
was entered into the National Register of Historic Places in 1966 and listed on the 
District of Columbia Inventory of Historic Sites in 1964. Hartman-Cox was engaged 
to develop a Master Preservation Plan to protect the site’s architecture and landscapes, 
improve the care of the collections and archives, and enhance the visitor experience 
at the site; it was presented to the Old Georgetown Board on March 1, 2012 and 
reviewed by the Commission of Fine Arts on March 15, 2012 with no objections. This 
project continues the implementation of the Master Preservation Plan. It proposes the 
following additions and renovations:

Mower House Addition
In order to ensure uninterrupted emergency electrical power on site, a new 
natural gas generator will be installed at the Mower House, enclosed within a 
complementary addition to the existing building. The addition will be stucco on 
a base of pebble dash, with a new generator exhaust flue. 
The generator will be housed below the existing Mower House floor level with 
louvers as required for ventilation and sound absorption, providing additional storage 
space above.
Concept Design approval for the Mower House addition was received on September 
20, 2019. 

PROJECT DESCRIPTION

MAIN HOUSE

GARAGEGARAGE MOWER HOUSE
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Proposed plantings illustrated in blue. 
Tree symbols are illustrative only and may not reflect exact canopy sizes.

Tree Species Legend:
Cb Southern Catalpa
Cf Dogwood
Io Holly
Mxa Magnolia

Ps Pine
Rp Black Locust
Tus Hemlock
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APRIL 22, 2022 VIEW FROM THE SOUTHEAST | PROPOSED BUILDINGS

(From previously Approved OGB Concept Submission)
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(Permit Submission)
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APRIL 22, 2022 VIEW FROM THE SOUTHEAST | EXISTING BUILDINGS 

(Without trees)
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(Without trees - From previously Approved OGB Concept Submission)
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(Without trees - Permit Submission)
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APRIL 22, 2022 VIEW FROM THE NORTHWEST | PROPOSED BUILDING

(From previously Approved OGB Concept Submission)
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APRIL 22, 2022 VIEW FROM THE NORTHWEST | PROPOSED BUILDING

(Permit Submission)
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1 - SOUTHERN VIEW OF THE MAIN HOUSE (For Information Only - No Proposed Work)

2 - VIEW OF SOUTH AND EAST MOWER HOUSE ELEVATIONS 3 - VIEW OF EAST AND NORTH MOWER HOUSE ELEVATIONS

1



4 - SPRINGTIME VIEW OF MOWER HOUSE FROM 32ND STREET 5 - VIEW FROM EAST SIDE OF MOWER HOUSE LOOKING NORTH TO MAIN HOUSE

6 - VIEW OF GARAGE SOUTH ELEVATION
      (For Information Only - No proposed Architectural Work)

7 - VIEW OF GARAGE EAST ELEVATION
      (For Information Only - No proposed Architectural Work)

8 - VIEW OF GARAGE WEST ELEVATION FROM 32ND ST.
      (For Information Only - No proposed Architectural Work)
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9 - VIEW OF MOWER HOUSE WEST ELEVATION 10 - VIEW OF WEST AND SOUTH MOWER HOUSE ELEVATIONS

11 - WINTER VIEW OF MOWER HOUSE WEST ELEVATION
TOWARD Q STREET

12 - SPRINGTIME VIEW FROM WEST SIDE OF MOWER HOUSE LOOKING TOWARD 32ND STREET
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DEMOLITION: SITE NOTES:

STANDARDS FOR SHEETING AND SHORING

ADJACENT TO DC WATER UTILITIES:

DEFINITIONS:

POINTS OF CONTACT:

   LOCATION OF DC WATER UTILITIES:

   PILES AND SHEET PILING:

   VIBRATION MONITORING:

FREQUENCY PEAK PARTICLE VELOCITY

(IN./SEC)

   BRACING AND TIEBACKS:

   CONSTRUCTION MONITORING:

SITE LEGEND:

ABBREVIATIONS:

UTILITY CONTACTS:

48 HOURS IN ADVANCE BEFORE 

COMMENCING THE WORK

NOTIFY "MISS UTILITY" AT 1-800-257-7777 

PROPOSED
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URBAN FORESTRY NOTES:
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LEGEND

CONSTRUCTION DATES:

TOTAL AREA OF DISTURBANCE:

EROSION AND SEDIMENT CONTROL NARRATIVE:

DESCRIPTION OF PREDOMINANT SOIL TYPE:

AREA OF UTILITY TRENCH (PRIVATE):

CONSTRUCTION AND STABILIZATION SEQUENCE:

UTILITY CUTS IN THE PROW

NOTE:

VICINITY MAP

SCALE: 1" = 300'

SQUARE: 1281 

ADDRESS: 

LOT: 835 

1644 31st STREET NW

WASHINGTON, DC. 20007

AREA OF UTILITY TRENCH (PUBLIC SPACE):

32ND STREET, N.W.
(33' WIDE - PUBLIC)

ONE WAY

THIS SHEET IS TO BE USED FOR EROSION AND SEDIMENT CONTROL PURPOSES ONLY!!

IMMEDIATELY STABILIZE UPON

COMPLETE OF UTILITY WORK.

TYPICAL FOR ALL UTILITY

TRENCHING AREAS.
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DETAIL 4 - SILT FENCE

SF

DETAIL 74 - TREE PROTECTION

CIV301

TREE ROOT PROTECTION
WITH SILT FENCE

SECTION VIEW

CONSTRUCTION SPECIFICATIONS

TREE PROTECTION

SECTION VIEW
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CIV302

SCALE: NOT TO SCALE

CIV302

3

DC  DEPARTMENT OF TRANSPORTATION

BRICK SIDEWALK SETTING BED

NOTE:

SCALE: NOT TO SCALE
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2
FULL DEPTH ASPHALT PAVEMENT REPAIR

NOTE:
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SCALE: NOT TO SCALE

CIV303

1

PVC PIPE SEWER TRENCH LAYING CONDITION

6" DIA. PVC PIPE

4" DIA. PVC PIPE

6" 90° PVC ELBOW

4"X6" PVC REDUCER

MANUFACTURER'S STANDARD

TRANSITIONAL COUPLING

FINISHED GRADE

3" DOWNSPOUT

(SEE ARCHITECTURAL)

CAST IRON DOWNSPOUT SHOE

(SEE ARCHITECTURAL)

SEE PROFILE

BUILDING WALL

(FOR REFERENCE ONLY)

FOOTING

(FOR REFERENCE ONLY)

SCALE: NOT TO SCALE

CIV303

2
ROOF DRAIN DETAIL (TYPICAL)

CIV303

POP-UP EMITTER/

OBSERVATION WELL
1"-3" RIVER STONE,

PEA GRAVEL OR 6"-8"

TOPSOIL/TURF

PERFORATED SCH. 40

PVC PIPE

RIGID SCH. 40 PVC

(MIN. SLOPE 0.5%)

NON-WOVEN

GEOTEXTILE FABRIC

(SIDES AND TOP)

NO. 57 STONE

PERFORATED SCH. 40

PVC PIPE

BOTTOM OPEN TO NATIVE SOIL

(NO GEOTEXTILE FABRIC)

UNDISTURBED

MATERAL

UNCOMPACTED SUBGRADE

METAL PLATE/ANCHOR

CAP

~
4

.
5

'
 
O

R
 
5
'

4'

NOTE:

GUTTER GUARDS ARE TO BE

INSTALLED ON ALL GUTTERS

DRAINING TO DRY WELL.

CALCULATION ASSUMPTIONS:

- INFILTRATION RATE OF

0.3IN/HR FOR COMPACTED

SM SOILS

- INFILTRATE THE 85TH

PERCENTILE (1.0 IN STORM)

IN 3 DAYS

DEPTH WILL DEPEND ON THE

SURROUNDING CONDITIONS. THE

CLOSEST INFORMATION

AVAILABLE WAS BORING 3 (B-3)

FROM THE 2012 ESC GEOTECH

REPORT WHICH SHOWS TOPSOIL

AND CLAY THE FIRST 5' BELOW

GRADE. BELOW THE CLAY IS A

(SM) SILTY SAND THAT WILL

PROMOTE INFILTRATION.

MATERIAL SPECIFICATIONS FOR DRY WELL

MATERIAL SPECIFICATION

STONE

NO. 57

OBSERVATION WELL / OVERFLOW

INSTALL A VERTICAL 4 INCH SCH. 40 PVC PERFORATED PIPE, WITH A

POP-UP EMITTER AND ANCHOR PLATE. PIPE PERFORATIONS ARE 

3

8

INCHES AT 6 INCHES ON CENTER.

SURFACE COVER

INSTALL A 3 INCH LAYER OF RIVER STONE OR PEA GRAVEL. TURF IS

ACCEPTABLE WHEN THERE IS SUBSURFACE INFLOW (E.G, A ROOF

LEADER).

FILTER FABRIC

MUST BE INSTALLED ON THE DRY WELL SIDES. WHEN TURF IS USED AS

A SURFACE COVER, FABRIC SHALL BE INSTALLED ALONG THE TOP

BETWEEN THE STONE LAYER AND THE SURFACE COVER. USE

NON-WOVEN POLYPRENE GEOTEXTILE WITH A FLOW RATE OF > 110

GALLONS/MIN./SQ. FT.

CLEANOUT

THREADED METAL ROD WITH PLATE AT THE END.

DRY WELL MAINTENANCE SCHEDULE

MAINTENANCE ACTIVITIES SCHEDULE

REPLACE PEA GRAVEL/TOPSOIL AND TOP SURFACE GEOTEXTILE FABRIC (WHEN CLOGGED).

AS NEEDED

CHECK OBSERVATION WELLS 3 DAYS AFTER A STORM EVENT IN EXCESS OF 

1

2

 INCH IN DEPTH.

STANDING WATER OBSERVED IN THE WELL AFTER THREE DAYS IS AN INDICATION OF CLOGGING.

ANNUALLY

CLEANOUT ACCUMULATED SEDIMENTS FROM THE OBSERVATION WELL.

INSPECTED AND CERTIFIED BY A PROFESSIONAL LICENSED IN WASHINGTON DC

ONCE EVERY 5 YEARS
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CIV303

3
DRY WELL DETAIL (TYPICAL)
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THICKNESS

ASPHALT, GRAVEL, OR

CONCRETE SURFACE OVER

CONCRETE COLLAR (SEE

PLAN FOR MATERIAL)

SOLID COVER.

NOTE: DRAIN BASIN

REQUIRED TO BE H-20

LOAD RATED.

BOTTOM FLANGE OF

FRAME MUST BE

SUPPORTED BY CONCRETE

COLLAR

THE BACKFILL MATERIAL SHALL BE

CRUSHED STONE OR OTHER GRANULAR

MATERIAL MEETING THE REQUIREMENTS

OF CLASS 1 MATERIAL AS DEFINED BY

ASTM D2321. BEDDING AND BACKFILL FOR

THE SURFACE DRAINAGE INLETS SHALL BE

WELL PLACED AND COMPACTED

UNIFORMLY IN ACCORDANCE WITH ASTM

D2321.

SCALE: NOT TO SCALE

CIV303

5
PVC DRAIN BASIN

SCALE: NOT TO SCALE

CIV303

4
STORM CLEANOUT (TYPICAL)

18"X18"X6" CONCRETE COLLAR

SCALE: NOT TO SCALE

CIV303

6
AREAWAY DRAIN CONNECTION

8.5" ROUND CAST IRON TOP AND SEDIMENT BUCKET

SLAB ON GRADE

(REFER TO STRUCTURAL

DRAWINGS FOR DETAIL)

AREA DRAIN

(SEE DETAIL ABOVE)

SCH.40 PVC

RISER

45° BEND

45° BEND

SEE PROFILE

NO-HUB OR

PROPRIETARY GASKET

CONNECTION

SELECT

BACKFILL PER

STRUCTURAL

REQUIREMENTS
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SCALE: NOT TO SCALE

CIV304

1
17" X 30" PD STYLE POLYMER CONCRETE (STACKABLE) HANDHOLE

3'-6"x3'-6"x3'-2"

(NOMINAL INSIDE DIMENSIONS)

SCALE: NOT TO SCALE

CIV303

2
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AT INTERSECTIONAT CORNERSWALL ENDS
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NOMINAL 16"x34" MOTORIZED DAMPER

IN FLOOR OPENING WITH ACTUATOR

ACCESSIBLE FROM BELOW (TYP OF 2)

PROVIDE 1-1/2" DEEP ALUMINUM

GRATING OVER DAMPER

(TYP OF 2)

G

NATURAL GAS SERVICE.

REFER TO CIVIL DRAWINGS

GAS GAS

G
A

S

RUN PIPE UP EXTERIOR

WALL AND ENTER

BUILDING ABOVE SLAB

PROVIDE MANUAL

SHUT-OFF VALVE

GAS

2"

RISE TO CEILING DROP TO

LOWER LEVEL

5" ID / 9" OD FLUE

UP THROUGH FLOOR

EXTENDED TO 2' ABOVE

ANY PORTION OF ROOF

WITHIN 10'. MINIMUM

HEIGHT = 3'. PROVIDE

PROTECTION AT FIRST

FLOOR TO MAINTAIN 1"

CLEARANCE TO

COMBUSTIBLE STORAGE

MM

PROVIDE MOTORIZED DAMPER

FLANGED TO THE FLOOR ABOVE.

PROVIDE MOTOR ACTUATORS FOR

EACH SEPARATELY (TYP OF 2)

PROVIDE 16 GAUGE GALVANIZED

SHEETMETAL PLENUM AND FULL

HEIGHT MOTORIZED DAMPER

(TYP OF 2)

PROVIDE MINIMUM 16

GAUGE GALVANIZED

SHEETMETAL DISCHARGE

PLENUM WITH 18" WIDE x

60" TALL HINGED ACCESS

DOOR. REINFORCE

FLOOR TO SUPPORT THE

WEIGHT OF A 250 POUND

PERSON

AD
GAS

PROVIDE MANUAL SHUT-OFF VALVE,

SECONDARY REGULATOR, AND DIRT

LEG. PROVIDE FLEXIBLE

CONNECTION PER MANUFACTURERS

INSTRUCTIONS. ITEMS NOT SHOWN

FOR CLARITY

2" GAS DROP FROM

ABOVE. PROVIDE DIRT

LEG, SHUT-OFF VALVE,

AND FLEXIBLE

CONNECTOR AT EG

PROVIDE HEAVY DUTY

FLEXIBLE CONNECTOR

INSTALL CRITICAL GRADE

SILENCER AND EXTEND TO

TOP OF CHIMNEY

TRANSITION FROM 2-1/2"

EXHAUST CONNECTION

TO 5" EXHAUST SYSTEM

5" ID / 9" OD FLUE ELBOW

UP THROUGH FLOOR.

PROVIDE DRAIN FITTING

AT BASE OF FLUE WITH

3/4" 316 STAINLESS

STEEL DRAIN PIPE TO

AREA-WAY DRAIN

INSTALL SILENCER IN A

POSITION TO MAXIMIZE

ACCESSIBILITY FOR

MAINTENANCE ON

ENGINE AND GENERATOR

PROVIDE BELLOWS TYPE

EXPANSION FITTING TO MINIMIZE

STRESS ON EG CONNECTION

PROVIDE MINIMUM 16 GAUGE

GALVANIZED SHEET METAL

DISCHARGE PLENUM WITH 18"

WIDE x 60" TALL HINGED ACCESS

DOOR. REINFORCE FLOOR TO

SUPPORT THE WEIGHT OF A 250

POUND PERSON

PROVIDE HEAVY DUTY

FLEXIBLE CONNECTOR

INSTALL CRITICAL

GRADE SILENCER AND

EXTEND TO TOP OF

CHIMNEY ENCLOSURE

RADIATOR

EXHAUST

LOUVER

L03

DISCHARGE LOUVER

WITHOUT DAMPER

PROVIDE VENTILATED ROOF

THIMBLE WITH FLASHINGS

AND STORM COLLAR

EXTEND FLUE TO A

MINIMUM OF 2'-0"

ABOVE TOP OF

ENCLOSURE

CONNECT TO GENERATOR

EXHAUST OUTLET

PROVIDE NON-VENTILATED SLEEVE

THROUGH NON-COMBUSTIBLE FLOOR

PROVIDE VENTILATED THIMBLE

SLEEVE THROUGH COMBUSTIBLE

CONSTRUCTION

PROVIDE FLIP-TOP TERMINATION

REFER TO ARCHITECTURAL

DRAWINGS FOR ELEVATIONS

(TYP)

PROVIDE FLUE SUPPORT

FROM CONCRETE FLOOR

FLUE
COMBUSTION AND COOLING

INTAKE AIR LOUVERS (TYP)

INTAKE AIR DAMPERS

INTERLOCKED WITH

GENERATOR

COMBUSTION AND COOLING

INTAKE AIR LOUVERS (TYP)

ACC AIR-COOLED CONDENSER

AD ACCESS DOOR

AFC ABOVE FINISHED CEILING

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINISHED GRADE

AFS AIR FLOW STATION

AHU AIR HANDLING UNIT

AS AIR SEPARATOR

ATC AUTOMATIC TEMPERATURE CONTROL

BLR BOILER

BOD BOTTOM OF DUCT

BMS BUILDING MANAGEMENT SYSTEM

CD CONDENSATE DRAIN

CFM CUBIC FEET PER MINUTE

CHWP CHILLED WATER PUMP

CH CHILLER

CO CLEANOUT

CT COOLING TOWER

CWP CONDENSER WATER PUMP

DC DRY COOLER

DDC DIRECT DIGITAL CONTROL

DWH DOMESTIC WATER HEATER

EA EXHAUST AIR

EC ELECTRICAL CONTRACTOR

EF EXHAUST FAN

EXP EXPANSION TANK

FCU FAN COIL UNIT

GC GENERAL CONTRACTOR

GPM GALLONS PER MINUTE

HDU HUMIDIFIER DISPERSION UNIT

HU HUMIDIFIER UNIT

HWP HOT WATER PUMP

KW KILOWATT

LSD LINEAR SLOT DIFFUSER

MBH THOUSAND BTU PER HOUR

MC MECHANICAL CONTRACTOR

OA OUTSIDE AIR

OED OPEN ENDED DUCT

PC PLUMBING CONTRACTOR

RA RETURN AIR

SA SUPPLY AIR

SD SMOKE DAMPER

TD TRANSFER DUCT

UON UNLESS OTHERWISE NOTED

VAV VARIABLE AIR VOLUME

VFD VARIABLE FREQUENCY DRIVE

THE INTENT OF THIS WORK IS TO PROVIDE COOLING AIR INTAKE AND DISCHARGE TO SATISFY

THE GENERATOR MANUFACTURERS AIR FLOW REQUIREMENTS AT FULL LOAD.

1. ALL WORK SHALL BE IN ACCORDANCE WITH THE DISTRICT OF COLUMBIA BUILDING CODE, ENERGY CODE,

MECHANICAL CODE, FUEL GAS CODE, AND ALL APPLICABLE REFERENCED STANDARDS.

2. THE JOB SITE SHALL BE KEPT FREE OF DEBRIS. ALL UNWANTED MATERIAL AND TRASH SHALL BE REMOVED

FROM THE SITE DAILY. CONTRACTOR SHALL BE RESPONSIBLE FOR OFF SITE DISPOSAL OF ALL EXCESS

UNWANTED MATERIAL, DEMOLITION DEBRIS, AND CONSTRUCTION DEBRIS DUE TO THE WORK OF THE

APPLICABLE CONTRACT.  SUCH MATERIAL SHALL BECOME PROPERTY OF THE CONTRACTOR.

3. ALL OPENINGS THROUGH FIRE RATED WALLS, FLOORS AND CEILINGS FOR PIPING, WIRING AND HANGERS

MUST BE SEALED FIRE TIGHT.  PROVIDE FINISHED APPEARANCE FOR EXPOSED PENETRATIONS.  FOR THE

PURPOSE OF THIS PROJECT ALL FULL HEIGHT WALL ARE TO BE ASSUMED TO BE FIRE RATED.

4. FULLY COORDINATE ALL DUCT AND CONTROL WIRING RUNS BEFORE FABRICATION AND INSTALLATION.  NO

EXTRAS SHALL BE PERMITTED FOR REROUTING OR REMOVAL OF INSTALLED WORK DUE TO COORDINATION

WITH BUILDING STRUCTURE, WORK OF OTHER TRADES, OR BUILDING COMPONENTS.  DUCTWORK PLANS ARE

TWO-DIMENSIONAL AND ALL DUCTWORK RUNS DO NOT SHOW ALL NECESSARY CHANGES IN ELEVATION OR

OFFSETS REQUIRED FOR A COMPLETE INSTALLATION.  PROVIDE DUCT OFFSETS AS REQUIRED FOR THE

INSTALLATION OF THE DUCT RUNS SHOWN ON PLANS.

5. ALL EQUIPMENT SHALL BE COMMISSIONED BY THE CONTRACTOR IN ACCORDANCE WITH ASHRAE GUIDELINE.

ALL COMMISSIONING SHALL BE WITNESSED BY THE OWNER'S COMMISSIONING AGENT.

6. PROVIDE ELECTRONIC SUBMITTALS FOR ALL COMPONENTS TO BE USED ON PROJECT.  DO NOT PROCEED

WITH INSTALLATION UNTIL SUBMITTALS HAVE BEEN APPROVED.

7. NEATLY MARK ONE COPY OF DRAWINGS AS AN AS BUILT SET.  MARK ALL DISCREPANCIES AND RETURN

MARKED UP COPY TO ENGINEER.

8. TURN AS BUILT SET OVER TO OWNER AT END OF PROJECT ALONG WITH O&M MANUALS.

9. CONTRACTOR SHALL OBTAIN AND PAY FOR ALL REQUIRED PERMITS AND SHALL SCHEDULE ALL REQUIRED

INSPECTIONS.

10. ALL DUCTWORK SHALL BE GALVANIZED STEEL PER SMACNA 4" WC POSITIVE PRESSURE STANDARDS, UNLESS

OTHERWISE NOTED.

11. PROVIDE AND INSTALL ALL DUCT TRANSITIONS AND CONNECTIONS TO CONNECT NEW EQUIPMENT.

12. ALL WORK SHALL BE IN ACCORDANCE WITH NFPA 54 (NATIONAL FUEL GAS CODE) AND NFPA 37 (STANDARD

FOR THE INSTALLATION OF STATIONARY COMBUSTION ENGINES AND GAS TURBINES).

13. ALL NATURAL GAS PIPING SHALL BE SCHEDULE 40 PLAIN BLACK IRON WITH THREADED FITTINGS AND BE

PAINTED YELLOW.

LAYOUT AS SHOWN IN THE PLAN AND ELEVATION VIEWS PER THE BASIS OF DESIGN

GENERATOR.

THE GENERATOR ENGINE EXHAUST SYSTEM IS BASED ON THE FOLLOWING:

SELKIRK IPS-C1 (2" INSULATED POSITIVE PRESSURE) ASSEMBLY PROVIDING 0.5" MINIMUM

CLEARANCE TO COMBUSTIBLES. THE ENGINE EXHAUST SYSTEM SHALL BE RATED TO SATISFY

A CONTINUOUS EXHAUST TEMPERATURE OF 1400 DEGREES F.

CONTRACTOR SHALL PROVIDE FULL JOB-SPECIFIC ENGINE EXHAUST FLUE SYSTEM SHOP

DRAWINGS WITH ALL MATERIALS AND DIMENSIONS CALLED OUT ALONG WITH A COMPLETE

BILL OF MATERIALS.

THE SYSTEM SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS

INSTRUCTIONS INCLUDING APPROVED SEALANTS AT ALL JOINTS.

THE INNER AND OUTER WALLS SHALL BE TYPE 304 STAINLESS STEEL.

THE TERMINATION SHALL BE A FLIP -TOP.

THE CRITICAL GRADE SILENCER SHALL BE FURNISHED WITH THE ENGINE GENERATOR BUT

INSTALLED BY THE CONTRACTOR. THE ENGINE EXHAUST SYSTEM SHOP DRAWING SHALL

IDENTIFY ALL TRANSITIONS REQUIRED ON BOTH SIDES OF THE SILENCER FOR PROPER

CONNECTIONS.

PIPE/DUCT SERVICE INSULATION TYPE
INSULATION

CONDUCTIVITY
MINIMUM THICKNESS

DISCHARGE AIR DUCTWORK

1" THICK INTERNAL

ACOUSTIC LINER AND

INSULATION

N/A R-8.0

TO EQUIPMENT

INLET

3" MINIMUM

GAS SUPPLY

INLET

PIPE CAP

PROVIDE SHUT-OFF

PROVIDE UNION CONNECTION

M R

PROVIDE SHUT OFF VALVE AND DIRT LEG

NATURAL GAS SERVICE

BY UTILITY COMPANY

GRADE

PRIMARY REGULATOR

SET TO 2.0 PSI

OUTDOORS

R

SECONDARY REGULATOR

SET TO 0.5 PSI

GAS METER

2" NG

2
" 

N
G

2
" 

N
G

2" NG

BASEMENT

GROUND FLR

ATTIC

NATURAL GAS

ENGINE GENERATOR

1,778CF/H @100% LOAD

PIPE SIZED BASED ON DC FUEL GAS

CODE TABLE 402.4(3) WITH 100FT

OF EQUIVALENT PIPE LENGTH

PROVIDE FLEXIBLE

FINAL CONNECTION

TO GENERATOR
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SCALE: 1/8"=1'-0"

N-S SECTION 1

M000
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GROUND FLOOR PLAN

M000
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NORTH ELEVATION
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SCALE: 1/8"=1'-0"

E-W SECTION

M000

4
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SECTION 231123 - FACILITY NATURAL-GAS PIPING                                                                                                                                                 :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. ANSI Z21.18/CSA 6.3 - GAS APPLIANCE PRESSURE REGULATORS 2019.

B. ANSI Z21.80/CSA 6.22 - LINE PRESSURE REGULATORS 2019.

C. ASME BPVC-IX - BOILER AND PRESSURE VESSEL CODE, SECTION IX - QUALIFICATION STANDARD FOR WELDING, BRAZING,

AND FUSING PROCEDURES; WELDERS; BRAZERS; AND WELDING, BRAZING, AND FUSING OPERATORS 2021.

D. ASME B16.3 - MALLEABLE IRON THREADED FITTINGS: CLASSES 150 AND 300 2016.

E. ASME B31.1 - POWER PIPING 2020.

F. ASME B31.9 - BUILDING SERVICES PIPING 2020.

G. ASTM A53/A53M - STANDARD SPECIFICATION FOR PIPE, STEEL, BLACK AND HOT-DIPPED, ZINC-COATED, WELDED AND

SEAMLESS 2020.

H. ASTM A234/A234M - STANDARD SPECIFICATION FOR PIPING FITTINGS OF WROUGHT CARBON STEEL AND ALLOY STEEL FOR

MODERATE AND HIGH TEMPERATURE SERVICE 2019.

I. ICC-ES AC193 - ACCEPTANCE CRITERIA FOR MECHANICAL ANCHORS IN CONCRETE ELEMENTS 2015.

1.02 SUBMITTALS

A. PRODUCT DATA:  PROVIDE DATA ON PIPE MATERIALS, PIPE FITTINGS, VALVES, AND ACCESSORIES.  PROVIDE

MANUFACTURERS CATALOG INFORMATION.  INDICATE VALVE DATA AND RATINGS.

1.03 QUALITY ASSURANCE

A. PERFORM WORK IN ACCORDANCE WITH APPLICABLE CODES.

B. VALVES:  MANUFACTURER'S NAME AND PRESSURE RATING MARKED ON VALVE BODY.

C. WELDER QUALIFICATIONS:  CERTIFIED IN ACCORDANCE WITH ASME BPVC-IX.

PART 2  PRODUCTS

2.01 NATURAL GAS PIPING, ABOVE GRADE

A. STEEL PIPE:  ASTM A53/A53M, SCHEDULE 40 BLACK.

1. FITTINGS:  ASME B16.3, MALLEABLE IRON, OR ASTM A234/A234M, WROUGHT STEEL WELDING TYPE.

2. JOINTS:  THREADED OR WELDED TO ASME B31.1.

2.02 FLANGES, UNIONS, AND COUPLINGS

A. UNIONS FOR PIPE SIZES 3 INCHES AND UNDER:

1. FERROUS PIPE:  CLASS 150 MALLEABLE IRON THREADED UNIONS.

2.03 PIPE HANGERS AND SUPPORTS

A. PROVIDE HANGERS AND SUPPORTS THAT COMPLY WITH MSS SP-58.

1. IF TYPE OF HANGER OR SUPPORT FOR A PARTICULAR SITUATION IS NOT INDICATED, SELECT APPROPRIATE TYPE USING

MSS SP-58 RECOMMENDATIONS.

2. OVERHEAD SUPPORTS:  INDIVIDUAL STEEL ROD HANGERS ATTACHED TO STRUCTURE OR TO TRAPEZE HANGERS.

3. VERTICAL PIPE SUPPORT:  STEEL RISER CLAMP.

B. HANGER FASTENERS:  ATTACH HANGERS TO STRUCTURE USING APPROPRIATE FASTENERS, AS FOLLOWS:

1. CONCRETE WEDGE EXPANSION ANCHORS:  COMPLYING WITH ICC-ES AC193.

2. OTHER TYPES:  AS REQUIRED.

2.04 LINE PRESSURE REGULATORS AND APPLIANCE REGULATORS INDICATORS

A. COMPLIANCE REQUIREMENTS:

1. APPLIANCE REGULATOR:  ANSI Z21.18/CSA 6.3.

2. LINE PRESSURE REGULATOR:  ANSI Z21.80/CSA 6.22.

B. MATERIALS IN CONTACT WITH GAS:

1. HOUSING:  ALUMINUM, STEEL (FREE OF NON-FERROUS METALS).

2. SEALS AND DIAPHRAGMS:  NBR-BASED RUBBER.

C. MAXIMUM INLET OPERATING PRESSURE:  10 PSI.

1. APPLIANCE REGULATOR:   1 PSI .

2. LINE PRESSURE REGULATOR:   1 PSI .

PART 3  EXECUTION

3.01 PREPARATION

A. REAM PIPE AND TUBE ENDS.  REMOVE BURRS. BEVEL PLAIN END FERROUS PIPE.

B. REMOVE SCALE AND DIRT, ON INSIDE AND OUTSIDE, BEFORE ASSEMBLY.

C. PREPARE PIPING CONNECTIONS TO EQUIPMENT WITH FLANGES OR UNIONS.

3.02 INSTALLATION

A. INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. PROVIDE NON-CONDUCTING DIELECTRIC CONNECTIONS WHEREVER JOINTING DISSIMILAR METALS.

C. INSTALL PIPING TO MAINTAIN HEADROOM, CONSERVE SPACE, AND NOT INTERFERE WITH USE OF SPACE.

D. INSTALL PIPING TO ALLOW FOR EXPANSION AND CONTRACTION WITHOUT STRESSING PIPE, JOINTS, OR CONNECTED

EQUIPMENT.  REFER TO SECTION 230516.

E. PROVIDE CLEARANCE IN HANGERS AND FROM STRUCTURE AND OTHER EQUIPMENT FOR INSTALLATION OF INSULATION AND

ACCESS TO VALVES AND FITTINGS.

F. INSTALL VALVES WITH STEMS UPRIGHT OR HORIZONTAL, NOT INVERTED.

G. PIPE VENTS FROM GAS PRESSURE REDUCING VALVES TO OUTDOORS AND TERMINATE IN WEATHER PROOF HOOD.

H. PIPE HANGERS AND SUPPORTS:

1. INSTALL IN ACCORDANCE WITH ASME B31.9.

3.03 APPLICATION

A. PROVIDE PLUG VALVES IN NATURAL GAS SYSTEMS FOR SHUT-OFF SERVICE.

END OF SECTION

SECTION 233100 - HVAC DUCTS AND CASINGS                                                                                                                                                        :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. SMACNA (DCS) - HVAC DUCT CONSTRUCTION STANDARDS METAL AND FLEXIBLE 2020.

1.02 SUBMITTALS

A. PRODUCT DATA:  PROVIDE DATA FOR DUCT MATERIALS.

B. SHOP DRAWINGS:  INDICATE DUCT FITTINGS, PARTICULARS SUCH AS GAUGES, SIZES, WELDS, AND CONFIGURATION PRIOR

TO START OF WORK.

PART 2  PRODUCTS

2.01 MATERIALS

A. GALVANIZED STEEL FOR DUCTS:  HOT-DIPPED GALVANIZED STEEL SHEET, ASTM A653/A653M FS TYPE B, WITH G60/Z180

COATING.

2.02 DUCTWORK FABRICATION

A. FABRICATE AND SUPPORT IN ACCORDANCE WITH SMACNA (DCS) AND AS INDICATED.

B. NO VARIATION OF DUCT CONFIGURATION OR SIZE PERMITTED EXCEPT BY WRITTEN PERMISSION.  SIZE ROUND DUCT

INSTALLED IN PLACE OF RECTANGULAR DUCTS IN ACCORDANCE WITH ASHRAE (FUND) HANDBOOK - FUNDAMENTALS.

C. WHERE DUCTS ARE CONNECTED TO EXTERIOR WALL LOUVERS AND DUCT OUTLET IS SMALLER THAN LOUVER FRAME,

PROVIDE BLANK-OUT PANELS SEALING LOUVER AREA AROUND DUCT.  USE SAME MATERIAL AS DUCT, PAINTED BLACK ON

EXTERIOR SIDE; SEAL TO LOUVER FRAME AND DUCT.

2.03 CASINGS AND PLENUMS

A. FABRICATE CASINGS IN ACCORDANCE WITH SMACNA (DCS) AND CONSTRUCT FOR OPERATING PRESSURES INDICATED.

B. REINFORCE DOOR FRAMES WITH STEEL ANGLES TIED TO HORIZONTAL AND VERTICAL PLENUM SUPPORTING ANGLES.

 INSTALL HINGED ACCESS DOORS WHERE INDICATED OR REQUIRED FOR ACCESS TO EQUIPMENT FOR CLEANING AND

INSPECTION.

C. FABRICATE ACOUSTIC CASINGS WITH REINFORCING TURNED INWARD.  PROVIDE 16 GAUGE, 0.0598 INCH SHEET STEEL BACK

FACING AND 22 GAUGE, 0.0299 INCH PERFORATED SHEET STEEL FRONT FACING WITH 3/32 INCH DIAMETER HOLES ON 5/32

INCH CENTERS.  CONSTRUCT PANELS 3 INCHES THICK PACKED WITH 4.5 LB/CU FT MINIMUM GLASS FIBER INSULATION MEDIA,

ON INVERTED CHANNELS OF 16 GAUGE, 0.0598 INCH SHEET STEEL.

PART 3  EXECUTION

3.01 INSTALLATION

A. INSTALL, SUPPORT, AND SEAL DUCTS IN ACCORDANCE WITH SMACNA (DCS).

B. LOCATE DUCTS WITH SUFFICIENT SPACE AROUND EQUIPMENT TO ALLOW NORMAL OPERATING AND MAINTENANCE

ACTIVITIES.

C. SET PLENUM DOORS 6 TO 12 INCHES ABOVE FLOOR.  ARRANGE DOOR SWINGS SO THAT FAN STATIC PRESSURE HOLDS

DOOR IN CLOSED POSITION.

D. AT EXTERIOR WALL LOUVERS, SEAL DUCT TO LOUVER FRAME AND INSTALL BLANK-OUT PANELS.

END OF SECTION

SECTION 235100 - BREECHINGS, CHIMNEYS, AND STACKS                                                                                                                                   :

PART 1  GENERAL

1.01 SECTION INCLUDES

A. DOUBLE WALL METAL STACKS.

B. STATIONARY AUXILIARY POWER GENERATOR ENGINE EXHAUST PIPING.

1.02 RELATED REQUIREMENTS

A. SECTION 263213 - ENGINE GENERATORS:  EXHAUST SILENCER.

1.03 REFERENCE STANDARDS

A. ANSI Z223.1 - NATIONAL FUEL GAS CODE 2021.

B. ASME B16.5 - PIPE FLANGES AND FLANGED FITTINGS: NPS 1/2 THROUGH NPS 24 METRIC/INCH STANDARD 2020.

C. ASME B16.21 - NONMETALLIC FLAT GASKETS FOR PIPE FLANGES 2016.

D. ASME B31.9 - BUILDING SERVICES PIPING 2020.

E. ASTM A53/A53M - STANDARD SPECIFICATION FOR PIPE, STEEL, BLACK AND HOT-DIPPED, ZINC-COATED, WELDED AND

SEAMLESS 2020.

F. ASTM A181/A181M - STANDARD SPECIFICATION FOR CARBON STEEL FORGINGS, FOR GENERAL - PURPOSE PIPING 2014

(REAPPROVED 2020).

G. ASTM A193/A193M - STANDARD SPECIFICATION FOR ALLOY-STEEL AND STAINLESS STEEL BOLTING FOR HIGH TEMPERATURE

OR HIGH PRESSURE SERVICE AND OTHER SPECIAL PURPOSE APPLICATIONS 2020.

H. ASTM A194/A194M - STANDARD SPECIFICATION FOR CARBON STEEL, ALLOY STEEL, AND STAINLESS STEEL NUTS FOR BOLTS

FOR HIGH PRESSURE OR HIGH TEMPERATURE SERVICE, OR BOTH 2020A.

I. ASTM A234/A234M - STANDARD SPECIFICATION FOR PIPING FITTINGS OF WROUGHT CARBON STEEL AND ALLOY STEEL FOR

MODERATE AND HIGH TEMPERATURE SERVICE 2019.

J. MSS SP-58 - PIPE HANGERS AND SUPPORTS - MATERIALS, DESIGN, MANUFACTURE, SELECTION, APPLICATION, AND

INSTALLATION 2018.

K. NFPA 54 - NATIONAL FUEL GAS CODE 2021.

L. NFPA 82 - STANDARD ON INCINERATORS AND WASTE AND LINEN HANDLING SYSTEMS AND EQUIPMENT 2019.

M.NFPA 211 - STANDARD FOR CHIMNEYS, FIREPLACES, VENTS, AND SOLID FUEL-BURNING APPLIANCES 2019.

N. UL 103 - FACTORY-BUILT CHIMNEYS FOR RESIDENTIAL TYPE AND BUILDING HEATING APPLIANCES CURRENT EDITION,

INCLUDING ALL REVISIONS.

1.04 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:  COORDINATE THE INSTALLATION OF  EMERGENCY STANDBY GENERATOR  WITH SIZE, LOCATION AND

INSTALLATION OF SERVICE UTILITIES.

B. PREINSTALLATION MEETING:  CONDUCT A PREINSTALLATION MEETING ONE WEEK PRIOR TO THE START OF THE WORK OF

THIS SECTION; REQUIRE ATTENDANCE BY ALL AFFECTED INSTALLERS.

C. SEQUENCING:  ENSURE THAT UTILITY CONNECTIONS ARE ACHIEVED IN AN ORDERLY AND EXPEDITIOUS MANNER.

1.05 SUBMITTALS

A. PRODUCT DATA:  PROVIDE DATA INDICATING FACTORY BUILT CHIMNEYS, INCLUDING DIMENSIONAL DETAILS OF

COMPONENTS AND FLUE CAPS, DIMENSIONS AND WEIGHTS, ELECTRICAL CHARACTERISTICS AND CONNECTION

REQUIREMENTS.

B. SHOP DRAWINGS:  INDICATE GENERAL CONSTRUCTION, DIMENSIONS, WEIGHTS, SUPPORT AND LAYOUT OF BREECHINGS.

 SUBMIT LAYOUT DRAWINGS INDICATING PLAN VIEW AND ELEVATIONS WHERE FACTORY BUILT UNITS ARE USED.

C. MANUFACTURER'S INSTRUCTIONS:  INCLUDE INSTALLATION INSTRUCTIONS, AND INDICATE ASSEMBLY, SUPPORT DETAILS,

AND CONNECTION REQUIREMENTS.

D. MANUFACTURER'S CERTIFICATE:  CERTIFY THAT REFRACTORY LINED METAL STACKS MEET OR EXCEED SPECIFIED

REQUIREMENTS.

E. MANUFACTURER'S QUALIFICATION STATEMENT.

F. INSTALLER'S QUALIFICATION STATEMENT.

1.06 QUALITY ASSURANCE

A. MANUFACTURER QUALIFICATIONS:  COMPANY SPECIALIZING IN MANUFACTURING THE TYPE OF PRODUCTS SPECIFIED IN

THIS SECTION, WITH MINIMUM THREE YEARS OF DOCUMENTED EXPERIENCE.

B. INSTALLER QUALIFICATIONS:  COMPANY SPECIALIZING IN PERFORMING THE TYPE OF WORK SPECIFIED IN THIS SECTION

WITH MINIMUM  THREE  YEARS  DOCUMENTED  EXPERIENCE , AND APPROVED BY MANUFACTURER .

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. BREECHINGS, CHIMNEYS, AND STACKS:

1. SELKIRK CORPORATION; MODEL PS:  WWW.SELKIRKCOMMERCIAL.COM/#SLE.

2.02 BREECHINGS, CHIMNEYS, AND STACKS - GENERAL REQUIREMENTS

A. REGULATORY REQUIREMENTS:

1. COMPLY WITH APPLICABLE CODES FOR INSTALLATION OF NATURAL GAS BURNING APPLIANCES AND EQUIPMENT.

2. DESIGN DOUBLE WALL STACKS FOR WIND LOADING OF 110 MPH AND SEISMIC LOADS FOR ZONE 2.

2.03 DOUBLE WALL METAL STACKS

A. PROVIDE DOUBLE WALL METAL STACKS, TESTED TO UL 103 AND UL LISTED WITH POSITIVE PRESSURE RATING, FOR USE

WITH BUILDING HEATING EQUIPMENT, IN COMPLIANCE WITH NFPA 211.

B. FABRICATE WITH  2"  MINIMUM  CERAMIC FIBER INSULATION  BETWEEN WALLS AND CONSTRUCT INNER LINER OF  304 
STAINLESS STEEL AND OUTER JACKET OF  304 STAINLESS STEEL .

1. PROTECT ALUMINIZED STEEL SURFACES EXPOSED TO THE ELEMENTS WITH A MINIMUM OF ONE BASE COAT OF PRIMER

AND ONE FINISH COAT OF CORROSION RESISTANT PAINT SUITABLE FOR OUTER JACKET SKIN TEMPERATURES OF THE

APPLICATION.

C. ACCESSORIES, UL LABELED:

1. VENTILATED ROOF THIMBLE:  CONSISTS OF ROOF PENETRATION, VENT FLASHING WITH SPACERS AND STORM COLLAR.

2. STACK CAP:  CONSISTS OF FLIP-LID FOR RAIN PROTECTION WITH LOW FLOW RESISTANCE.

2.04 STATIONARY AUXILIARY POWER GENERATOR ENGINE EXHAUST PIPING

A. STEEL PIPE:  ASTM A53/A53M, SCHEDULE 40.

1. FITTINGS:

a. BUTTWELD IN COMPLIANCE WITH ASTM A234/A234M.

b. WALL THICKNESS AND MATERIAL SAME AS ADJOINING PIPE.

c. BUILT-UP MITER WELDED FITTINGS ARE ACCEPTABLE WHERE MITER ANGLES OF EACH INDIVIDUAL SECTION DO NOT

EXCEED 22.5 DEGREES TOTAL AND NOT MORE THAN 11.25 DEGREES RELATIVE TO THE AXIS OF THE PIPE AT ANY ONE

CUT.

2. FLANGES:

a. CLASS 150, SLIP-ON, FORGED STEEL WELDING FLANGES IN ACCORDANCE WITH ASME B16.5.

b. MATERIAL IN ACCORDANCE WITH ASTM A181/A181M, GRADE I.

c. PROVIDE FOR CONNECTIONS TO ENGINES, EXHAUST SILENCERS, AND FLEXIBLE CONNECTIONS.

3. GASKETS:

a. HIGH TEMPERATURE ASBESTOS-FREE MATERIAL SUITABLE FOR THE SERVICE.

b. ASME B16.21 COMPOSITION RING, 0.0625 INCH THICK.

4. BOLTS:  ALLOY-STEEL, COMPLYING WITH ASTM A193/A193M, GRADE B7, AND OF SUFFICIENT STRENGTH FOR FULL

BEARING ON NUTS, PROJECTING NOT MORE THAN TWO FULL THREADS BEYOND THE NUT.

5. NUTS:  ALLOY-STEEL, COMPLYING WITH ASTM A194/A194M, GRADE 7.

6. PROVIDE STAINLESS STEEL COUNTERBALANCE TYPE RAIN CAPS AT EXHAUST PIPE TERMINATION POINTS.

B. FLEXIBLE JOINTS:

1. PROVIDE FLANGED, MULTIPLE, CORRUGATED, STAINLESS STEEL (MULTI-PLY) EXPANSION JOINTS WITH LINERS, BETWEEN

EXHAUST MANIFOLD AND EXHAUST PIPING TO ABSORB THERMAL EXPANSION AND VIBRATION.

2. SUITABLE FOR OPERATION AT 200 DEGREES F ABOVE NORMAL EXHAUST GAS TEMPERATURE AT 100 PERCENT LOAD,

10,000 CYCLES MINIMUM.

3. DESIGN AND CONSTRUCT FOR DIESEL ENGINE EXHAUST APPLICATION.

C. HANGERS AND SUPPORTS:  PROVIDE HANGERS AND SUPPORTS THAT COMPLY WITH MSS SP-58.

PART 3  EXECUTION

3.01 INSTALLATION

A. INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL IN ACCORDANCE WITH NFPA 54

C. ASSEMBLE AND INSTALL STACK SECTIONS IN ACCORDANCE WITH NFPA 82, INDUSTRY PRACTICES, AND IN COMPLIANCE WITH

UL LISTING.  JOIN SECTIONS WITH ACID-RESISTANT JOINT CEMENT.  CONNECT BASE SECTION TO FOUNDATION USING

ANCHOR LUGS.

D. LEVEL AND PLUMB CHIMNEY AND STACKS.

E. ENGINE EXHAUST:

1. INSTALL ENGINE EXHAUST PIPING IN ACCORDANCE WITH MSS SP-58 AND ASME B31.9.

2. INSTALL EXHAUST SILENCER  .

3. PROVIDE SLEEVES WITH SUFFICIENT LENGTH TO PASS THROUGH ENTIRE THICKNESS OF WALLS, FLOORS, ROOFS,

PARTITIONS, OR SLABS.

4. EXTEND SLEEVES IN FLOOR SLABS 2 INCHES ABOVE FINISHED FLOOR.

5. FIRMLY PACK INSULATION BETWEEN PIPE AND SLEEVE AND CAULK BOTH ENDS WITH PLASTIC WATERPROOF CEMENT.

6. SPACE BETWEEN PIPE INSULATION AND SLEEVE:  NOT LESS THAN 0.25 INCH THICK.

END OF SECTION
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GENERAL NOTES:

1. ALL WORK SHALL BE IN ACCORDANCE WITH DISTRIC OF COLUMBIA BUILDING CODE, DISTRICT OF COLUMBIA

ENERGY CODE, AND ALL APPLICABLE REFERENCED STANDARDS.

2. ALL WORK SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE NATIONAL ELECTRICAL CODE.

3. THE ELECTRICAL WORK INCLUDES THE FURNISHING, INSTALLATION AND CONNECTING OF ALL NECESSARY

ELECTRICAL APPARATUS, CONTROLS AND RELATED EQUIPMENT TO MAKE ALL FACILITIES UNDER THE

CONTRACT FULLY OPERATIONAL, INCLUDING BUT NOT LIMITED TO CONDUITS, RACEWAYS, WIRE, PULL

BOXES, CIRCUIT BREAKERS, WIRING DEVICES, DISCONNECT SWITCHES, CONTROLS, MOTORS, LIGHTING

FIXTURES, ETC.

4. ALL PRODUCTS SHALL BE NEW, CLEAN, UNDAMAGED, AND FREE OF DEFECTS AND CORROSION.

5. ALL PRODUCTS SHALL BE SHIPPED AND STORED IN A MANNER WHICH SHALL PROTECT THEM FROM DAMAGE,

WEATHER AND ENTRY OF DEBRIS. IF ITEMS ARE DAMAGED, THEY SHALL NOT BE INSTALLED. THE EC SHALL

TAKE IMMEDIATE MEASURE TO OBTAIN REPLACEMENT OR REPAIR IN ORDER TO MAINTAIN THE SCHEDULE.

6. THE EC SHALL VERIFY THAT ALL MATERIALS HE OR HIS SUPPLIERS SELECT CONFORM TO THE

REQUIREMENTS OF THE DRAWINGS. TRANSMITTAL OF DRAWING INFORMATION TO MANUFACTURERS

SUPPLYING MATERIALS, AND ADHERENCE TO THESE REQUIREMENTS IS THE EC'S RESPONSIBILITY.

APPROVAL OF MANUFACTURER'S NAME BY THE ENGINEER DOES NOT RELEASE THE EC OF THE

RESPONSIBILITY FOR PROVIDING MATERIALS WHICH COMPLY IN ALL RESPECTS WITH THE REQUIREMENTS IN

CONTRACT DOCUMENTS.  THE EC SHALL SUBMIT PRODUCT INFORMATION AND SHOP DRAWINGS FOR ALL

MATERIALS USED ON THE PROJECT.

7. THE EC SHALL MINIMIZE INTERFERENCE WITH THE WORKING ROUTINE OF OCCUPIED AREAS, BY

COORDINATING THE PERFORMANCE OF THE WORK IN A MANNER ACCEPTABLE TO ALL GROUPS INVOLVED.

8. THE EC SHALL NOT INTERRUPT ANY OF THE BUILDING'S ELECTRICAL SERVICES IN ANY WAY WITHOUT

EXPRESSED PERMISSION OF THE OWNER. AMPLE WRITTEN NOTICE OF SHUTDOWNS SHALL BE GIVEN WELL

IN ADVANCE TO THE OWNER. INTERRUPTIONS AND INTERFERENCE SHALL BE MADE AS BRIEF AS POSSIBLE

AND ONLY AT TIMES AS STATED BY THE OWNER. WHEN TEMPORARY LOSS OF SERVICES IS UNAVOIDABLE, IT

SHALL BE MADE AT TIMES AS SHALL CAUSE THE LEAST INTERFERENCE WITH THE ESTABLISHED ROUTINE.

9. ALL WORK DESCRIBED ON THE DRAWINGS AND ALL WORK REQUIRED BY THIS CONTRACT SHALL BE

EXECUTED IN A THOROUGHLY SUBSTANTIAL AND  WORKMANLIKE MANNER BY SKILLED MECHANICS IN THE

VARIOUS TRADES INVOLVED. FOLLOW MANUFACTURER'S INSTRUCTIONS FOR INSTALLING, CONNECTING AND

ADJUSTING ALL EQUIPMENT.

10. ALL CONDUCTORS SHALL BE AT LEAST #12 AWG COPPER UNLESS OTHERWISE NOTED.

11. THE EC SHALL PROVIDE AND INSTALL BOX AND CONDUIT FOR ALL TELECOMMUNICATIONS AND A/V DEVICES.

WIRING SHALL BE INSTALLED BY THE OWNER.

12. THE EC SHALL LAYOUT AND INSTALL THEIR WORK IN ADVANCE OF FINISH CONSTRUCTION.

13. THE EC SHALL FURNISH AND INSTALL ALL NECESSARY CLAMPS, BRACKETS, ANGLES, AND ALL OTHER ITEMS

FOR THE PROPER SUPPORT OF EQUIPMENT WHETHER INDICATED ON DRAWINGS OR NOT.

14. ALL SUPPORT NECESSARY FOR MOUNTING AND/OR SUPPORTING EQUIPMENT, FIXTURES, APPARATUS, ETC.,

SHALL BE OF STEEL OR SIMILAR MATERIAL (WOOD SUPPORTS ARE NOT ACCEPTABLE).

15. ALL DEVICES, EQUIPMENT, FIXTURES, AND THE LIKE MUST BE GROUNDED BY USE OF A PROPERLY SIZED

GROUNDING CONDUCTOR.  MECHANICAL/ELECTRICAL BONDS OF THE METALLIC RACEWAY SYSTEM SHALL BE

MAINTAINED.

16. WIRE SIZES ARE BASED ON THE 60 DEGREE CELSIUS AMPACITIES FOR WIRE SIZES #12 THRU #1 AWG AND 75

DEGREE CELSIUS AMPACITIES FOR WIRE SIZES LARGER THAN #1/0 AWG PER NEC 110.14(C).

CLOSE-OUT NOTES:

1. THE EC SHALL PROVIDE THE OWNER WITH ALL SPECIAL TOOLS NEEDED FOR PROPER OPERATION,

ADJUSTMENT AND MAINTENANCE OF EQUIPMENT.

WORK ENVIRONMENT:

1. THE EC SHALL CLEAN UP AND REMOVE FROM THE SITE ALL RUBBISH, DEBRIS AND TRASH ACCUMULATED

DURING THE DAY AS A RESULT OF EC'S WORK OR HIS PRESENCE ON THE JOB.

DEFINITIONS:

CONCEALED: EMBEDDED MASONRY OR OTHER CONSTRUCTION, INSTALLED BEHIND WALL FURRING, WITHIN 

PARTITIONS, OR HUNG CEILINGS (PERMANENT OR REMOVABLE), IN TRENCHES, OR IN CRAWL 

SPACES.

EXPOSED: NOT INSTALLED UNDERGROUND OR CONCEALED.

NOTED: AS INDICATED ON THE DRAWINGS AND/OR SPECIFIED.

INDICATED: AS INDICATED ON THE DRAWINGS.

SHOWN: AS SHOWN ON THE DRAWINGS.

WIRING: CONDUITS, FITTINGS, WIRES, JUNCTION AND OUTLET BOXES, SWITCHES, CUTOUTS, RECEPTACLES, AND

ITEMS NECESSARY OR REQUIRED IN CONNECTION WITH OR RELATING THEREOFF

GENERAL PANEL NOTES :

1. PROVIDE AND INSTALL NEW UPDATED, TYPED OR COMPUTER GENERATED, PANEL DIRECTORY(IES) AT

THE COMPLETION OF WORK

2. EXISTING PANEL INFORMATION TAKEN FROM PHOTOS, ORIGINAL DOCUMENTS, AND/OR FIELD

OBSERVATION. ALL EXISTING INFORMATION MAY NOT BE SHOWN. THE CONTRACTOR SHALL VERIFY ALL

EXISTING CONDITIONS AND INFORMATION. REPORT ANY DISCREPANCIES TO THE ENGINEER

3. IF A CIRCUIT IS REMOVED BACK TO THE PANEL DURING REMOVALS OR IS NO LONGER NEEDED, TURN

THE BREAKER OFF AND UPDATE THE PANEL DIRECTORY TO READ "SPARE"

NEW GEN-MH

GENERATOR SCHEDULE

TAG VOLTAGE FLA

208/120V-3Ø-4W

NOTES:
1.

OUTPUT BREAKER

(1) @ 700A520.5

BASIS OF DESIGN

CATERPILLAR DG150-2

ENCLOSURE

OPEN SET

DIMENSIONS

119.6" x 43.7" X 65.2"

WEIGHT

3,563 lbs

SERVICE

STANDBY

NOTES

-

-

EXIST. GEN-GARAGE (1) @ 300A234

- - -- -- - - --

STANDBY 240/120V-1Ø-3W OPEN SET - - -

150kW / 187.5kVA

POWER RATING

45kW / 56.25kVA

-

ONAN 45DEF-3R8/7054C

FUEL TYPE

NATURAL GAS

-

DIESEL

SOUND ATTENUATION

EXTERNAL TO UNIT

-

EXTERNAL TO UNIT

FUEL @ 100%

1,778 CF/HR

-

-

LIGHTING FIXTURE SCHEDULE (ALL 120V, UON)

TAG WATTS
LAMPS

MANUFACTURER CATALOG NUMBER DESCRIPTION
QTY TYPE

LS1 18 1
3000K LED ARRAY CRI

80+

MERCURY LIGHTING OR

EQUAL
LW4 SERIES

SPECIFICATION GRADE LENSED LED STRIP LIGHT, 4' LENGTH.

SURFACE CEILING OR WALL MOUNT WHERE SHOWN ON PLANS.  2100

LUMENS, 3000K COLOR TEMP.  DEPTH NO GREATER THAN 2-5/8".

UNIVERSAL VOLTAGE.  UL LISTED.

LS2 17.6 1
4000K LED ARRAY CRI

80+

LUMINAIRE LIGHTING OR

EQUAL
AEL-24IN-NODIM-20W-40K-MVOLT-D

P-XX-EMB310-PIR

EXTERIOR WALL MOUNTED LOW PROFILE LIGHT FIXTURE WITH

INTEGRAL EMERGENCY DRIVER.  NO UPLIGHT AND DIFFUSE

POLYCARB LENS.  OVERALL NOMINAL DIMENSIONS OF 31"L X 5.2"H

X1.5"D.  CHOICE OF STANDARD FINISHES BY OWNER.  NOMINAL 17.6W

INPUT WITH 1634 LUMEN OUTPUT IN 4000K LED.  VANDAL RESISTANT.

INTEGRAL 1000 LUMEN BATTERY BACKUP AND INTEGRAL PASSIVE

INFRARED OCCUPANCY SENSOR RATED FOR OUTDOOR USE.

PROGRAM OCCUPANCY SENSOR FOR 10 MINUTE TIME DELAY.  UL

LISTED FOR WET LOCATIONS.  120V.

EM1 6 2 6W LED LAMPS EMERGI-LITE OR EQUAL PROVIDER SERIES

WHITE THERMOPLASTIC EMERGENCY LIGHT WITH MR16 LED LAMPS.

CLEAR POLYCARBONATE LENS COVERS.  SURFACE MOUNT WITH

UNIVERSAL J-BOX MOUNTING.  6V LEAD-CALCIUM BATTERY.  UL 924

LISTED.  DAMP LOCATION LISTED.  120VAC.

- - - - - - -

NEW

PANEL GEN-DP FED FROM GENERATOR 208/120 VOLTS

N

O

T

E

S

N

O

T

E

S

MAINS 800A MAIN BKR MLO 3 PHASE 4 WIRE

OPTIONS:

TOP FEED X GROUP MTD BREAKERS - X SURFACE MTD NEUTRAL 100%

X INDIVIDUAL MTD BREAKERS RECESSED MTD BREAKER AIC MINIMUM 65kA

DESCRIPTION WATTS TRIP TRIP WATTS DESCRIPTION

FUTURE ATS-1

[SL800M5 - 13.5" MH]
- 800 1 2 175 -

FUTURE ATS-FP

[TYPE JJ - 4.5" MH]

PREPARED SPACE

[9" MH AVAILABLE]
- - -

4 - -
PREPARED SPACE

[4.5" MH AVAILABLE]

6 200 -
EXISTING ATS-GARAGE

[TYPE BJ - 6" MH]

- - -
PREPARED SPACE

[9.5" MH AVAILABLE]

13.5" OF 22.5" MH USED TOTAL TOTAL 10.5" OF 22.5" MH USED

MAKE & MODEL SQUARE D  I-LINE HCP23598 (42" W x 59"H) DEPTH 9.5 NOTES - NEMA 1

MCB TYPE & MODEL N/A LOCATION MOWER HOUSE CELLAR

NEW

PANEL L-MH FED FROM MDP-1 240/120 VOLTS

N

O

T

E

S

N

O

T

E

S

MAINS 100A MAIN BKR 100A 1 PHASE 3 WIRE

OPTIONS:

X TOP FEED SUBFEED LUGS SUBFEED BKR - X SURFACE MTD NEUTRAL 100%

X FEEDTHRU LUGS RECESSED MTD BREAKER AIC MINIMUM 22kA

DESCRIPTION WATTS TRIP TRIP WATTS DESCRIPTION

CELLAR LIGHTING - 20 1 2 20 - CELLAR RECEPTACLES

CELLAR RECEPTACLES - 20 3 4 20 - BATTERY CHARGER

JACKET HEATER - 20 5 6 | - |

| - | 7 8 20 - CELLAR UNIT HEATER

DAMPER CONTROL - 20 9 10 | - |

- - 20 11 12 20 - -

- - 20 13 14 20 - -

- - 20 15 16 20 - -

- - 20 17 18 20 - -

- - 20 19 20 20 - -

- - 20 21 22 20 - -

- - 20 23 24 20 - -

TOTAL TOTAL

BASIS OF DESIGN SQUARE D  NQ MOWER HOUSE CELLAR NOTES - NEMA 1

LIGHTING SYMBOLS LEGEND

SYMBOL DESCRIPTION

CEILING MOUNTED LED FIXTURE

WALL MOUNTED LED FIXTURE

LINE VOLTAGE TRACK LIGHTING WITH HEADS

WALL MOUNTED STAIRWELL FIXTURE

SEALED PIT LIGHT LED FIXTURE

CEILING MOUNTED OCCUPANCY SENSOR WITH OR

WITHOUT LOW VOLTAGE POWER PACK.  SEE LCDS FOR

MORE INFORMATION.

20A SINGLE POLE OR 3-WAY SWITCH

WALL SWITCH OCCUPANCY SENSOR.  SEE LCDS FOR

MORE INFORMATION WITH OR WITHOUT 0-10V DIMMING

CAPABILITY

SINGLE POLE OR 3-WAY 0-10V LED DIMMER SWITCH

EXIT SIGN FACES AND CHEVRONS PER PLANS

WALL MOUNTED EMERGENCY LIGHT

POWER SYMBOLS LEGEND

SYMBOL DESCRIPTION

DUPLEX RECEPTACLE, 20A, 120VAC

  GFI - GROUND FAULT INTERRUPTER

  TR - TAMPER RESISTANT

  ##" - MOUNTING HEIGHT

  WP - WEATHERPROOF

  SM - SURFACE MOUNT

QUADRUPLEX RECEPTACLE, 20A, 120VAC

  GFI - GROUND FAULT INTERRUPTER

  TR - TAMPER RESISTANT

  ##" - MOUNTING HEIGHT

  WP - WEATHERPROOF

  SM - SURFACE MOUNT

SPECIALTY RECEPTACLE TO MATCH EQUIPMENT

REQUIREMENTS. REFER TO MANUFACTURERS

INSTALLATION INFORMATION.

JUNCTION BOX

  SM - SURFACE MOUNT

SURFACE MOUNTED PANELBOARD
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES                                                                                      :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. ASTM B3 - STANDARD SPECIFICATION FOR SOFT OR ANNEALED COPPER WIRE 2013 (REAPPROVED 2018).

B. ASTM B8 - STANDARD SPECIFICATION FOR CONCENTRIC-LAY-STRANDED COPPER CONDUCTORS, HARD, MEDIUM-HARD, OR

SOFT 2011 (REAPPROVED 2017).

C. ASTM B33 - STANDARD SPECIFICATION FOR TIN-COATED SOFT OR ANNEALED COPPER WIRE FOR ELECTRICAL PURPOSES

2010, WITH EDITORIAL REVISION (2020).

D. ASTM B787/B787M - STANDARD SPECIFICATION FOR 19 WIRE COMBINATION UNILAY-STRANDED COPPER CONDUCTORS FOR

SUBSEQUENT INSULATION 2004 (REAPPROVED 2020).

E. ASTM D3005 - STANDARD SPECIFICATION FOR LOW-TEMPERATURE RESISTANT VINYL CHLORIDE PLASTIC

PRESSURE-SENSITIVE ELECTRICAL INSULATING TAPE 2017.

F. ASTM D4388 - STANDARD SPECIFICATION FOR NONMETALLIC SEMI-CONDUCTING AND ELECTRICALLY INSULATING RUBBER

TAPES 2020.

G. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

H. NEMA WC 70 - POWER CABLES RATED 2000 VOLTS OR LESS FOR THE DISTRIBUTION OF ELECTRICAL ENERGY 2021.

I. NETA ATS - ACCEPTANCE TESTING SPECIFICATIONS FOR ELECTRICAL POWER EQUIPMENT AND SYSTEMS 2017.

J. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

K. UL 44 - THERMOSET-INSULATED WIRES AND CABLES CURRENT EDITION, INCLUDING ALL REVISIONS.

L. UL 83 - THERMOPLASTIC-INSULATED WIRES AND CABLES CURRENT EDITION, INCLUDING ALL REVISIONS.

M.UL 486A-486B - WIRE CONNECTORS CURRENT EDITION, INCLUDING ALL REVISIONS.

N. UL 486C - SPLICING WIRE CONNECTORS CURRENT EDITION, INCLUDING ALL REVISIONS.

O. UL 486D - SEALED WIRE CONNECTOR SYSTEMS CURRENT EDITION, INCLUDING ALL REVISIONS.

P. UL 510 - POLYVINYL CHLORIDE, POLYETHYLENE, AND RUBBER INSULATING TAPE CURRENT EDITION, INCLUDING ALL

REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE SIZES OF RACEWAYS, BOXES, AND EQUIPMENT ENCLOSURES INSTALLED UNDER OTHER SECTIONS WITH

THE ACTUAL CONDUCTORS TO BE INSTALLED, INCLUDING ADJUSTMENTS FOR CONDUCTOR SIZES INCREASED FOR

VOLTAGE DROP.

2. COORDINATE WITH ELECTRICAL EQUIPMENT INSTALLED UNDER OTHER SECTIONS TO PROVIDE TERMINATIONS SUITABLE

FOR USE WITH THE CONDUCTORS TO BE INSTALLED.

3. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS.  OBTAIN DIRECTION

BEFORE PROCEEDING WITH WORK.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR CONDUCTORS AND

CABLES, INCLUDING DETAILED INFORMATION ON MATERIALS, CONSTRUCTION, RATINGS, LISTINGS, AND AVAILABLE SIZES,

CONFIGURATIONS, AND STRANDING.

B. MANUFACTURER'S INSTALLATION INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE

STIPULATED BY PRODUCT TESTING AGENCY. INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION,

EXAMINATION, PREPARATION, AND INSTALLATION OF PRODUCT.

C. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL INSTALLED CIRCUITING ARRANGEMENTS. RECORD ACTUAL ROUTING FOR

UNDERGROUND CIRCUITS.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE CONDUCTORS AND CABLES IN ACCORDANCE WITH MANUFACTURER'S

INSTRUCTIONS.

1.06 FIELD CONDITIONS

A. DO NOT INSTALL OR OTHERWISE HANDLE THERMOPLASTIC-INSULATED CONDUCTORS AT TEMPERATURES LOWER THAN 14

DEGREES F, UNLESS OTHERWISE PERMITTED BY MANUFACTURER'S INSTRUCTIONS. WHEN INSTALLATION BELOW THIS

TEMPERATURE IS UNAVOIDABLE, NOTIFY ARCHITECT AND OBTAIN DIRECTION BEFORE PROCEEDING WITH WORK.

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. DO NOT USE CONDUCTORS AND CABLES FOR APPLICATIONS OTHER THAN AS PERMITTED BY NFPA 70 AND PRODUCT

LISTING.

B. PROVIDE SINGLE CONDUCTOR BUILDING WIRE INSTALLED IN SUITABLE RACEWAY UNLESS OTHERWISE INDICATED,

PERMITTED, OR REQUIRED.

C. NONMETALLIC-SHEATHED CABLE IS NOT PERMITTED.

D. UNDERGROUND FEEDER AND BRANCH-CIRCUIT CABLE IS NOT PERMITTED.

E. SERVICE ENTRANCE CABLE IS NOT PERMITTED.

F. ARMORED CABLE IS NOT PERMITTED.

G. METAL-CLAD CABLE IS NOT PERMITTED.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. PROVIDE PRODUCTS THAT COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

C. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE ALL REQUIRED CONDUIT, BOXES, WIRING, CONNECTORS, ETC.

AS REQUIRED FOR A COMPLETE OPERATING SYSTEM.

D. COMPLY WITH NEMA WC 70.

E. THERMOPLASTIC-INSULATED CONDUCTORS AND CABLES:  LISTED AND LABELED AS COMPLYING WITH UL 83.

F. THERMOSET-INSULATED CONDUCTORS AND CABLES:  LISTED AND LABELED AS COMPLYING WITH UL 44.

G. CONDUCTORS FOR GROUNDING AND BONDING:  ALSO COMPLY WITH SECTION 260526.

H. CONDUCTOR MATERIAL:

1. PROVIDE COPPER CONDUCTORS ONLY.  ALUMINUM CONDUCTORS ARE NOT ACCEPTABLE FOR THIS PROJECT.

CONDUCTOR SIZES INDICATED ARE BASED ON COPPER.

2. COPPER CONDUCTORS:  SOFT DRAWN ANNEALED, 98 PERCENT CONDUCTIVITY, UNCOATED COPPER CONDUCTORS

COMPLYING WITH ASTM B3, ASTM B8, OR ASTM B787/B787M UNLESS OTHERWISE INDICATED.

3. TINNED COPPER CONDUCTORS:  COMPLY WITH ASTM B33.

I. MINIMUM CONDUCTOR SIZE:

1. BRANCH CIRCUITS:  12 AWG.

a. EXCEPTIONS:

1) 20 A, 120 V CIRCUITS LONGER THAN 75 FEET:  10 AWG, FOR VOLTAGE DROP.

2) 20 A, 120 V CIRCUITS LONGER THAN 150 FEET:  8 AWG, FOR VOLTAGE DROP.

2. CONTROL CIRCUITS:  14 AWG.

J. WHERE CONDUCTOR SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS THAN APPLICABLE MINIMUM

SIZE REQUIREMENTS SPECIFIED.

K. CONDUCTOR COLOR CODING:

1. COLOR CODE CONDUCTORS AS INDICATED UNLESS OTHERWISE REQUIRED BY THE AUTHORITY HAVING JURISDICTION.

 MAINTAIN CONSISTENT COLOR CODING THROUGHOUT PROJECT.

2. COLOR CODING METHOD:  INTEGRALLY COLORED INSULATION.

a. CONDUCTORS SIZE 4 AWG AND LARGER MAY HAVE BLACK INSULATION COLOR CODED USING VINYL COLOR CODING

ELECTRICAL TAPE.

3. COLOR CODE:

a. 208Y/120 V, 3 PHASE, 4 WIRE SYSTEM:

1) PHASE A:  BLACK.

2) PHASE B:  RED.

3) PHASE C:  BLUE.

4) NEUTRAL/GROUNDED:  WHITE.

b. 240/120 V, 1 PHASE, 3 WIRE SYSTEM:

1) PHASE A:  BLACK.

2) PHASE B:  RED.

3) NEUTRAL/GROUNDED:  WHITE.

c. EQUIPMENT GROUND, ALL SYSTEMS:  GREEN.

d. FOR MODIFICATIONS OR ADDITIONS TO EXISTING WIRING SYSTEMS, COMPLY WITH EXISTING COLOR CODE WHEN

EXISTING CODE COMPLIES WITH NFPA 70 AND IS APPROVED BY THE AUTHORITY HAVING JURISDICTION.

e. FOR CONTROL CIRCUITS, COMPLY WITH MANUFACTURER'S RECOMMENDED COLOR CODE.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. DESCRIPTION:  SINGLE CONDUCTOR INSULATED WIRE.

B. CONDUCTOR STRANDING:

1. FEEDERS AND BRANCH CIRCUITS:

a. SIZE 10 AWG AND SMALLER:  SOLID.

b. SIZE 8 AWG AND LARGER:  STRANDED.

C. INSULATION VOLTAGE RATING:  600 V.

D. INSULATION:

1. COPPER BUILDING WIRE:  TYPE THHN/THWN OR THHN/THWN-2, EXCEPT AS INDICATED BELOW.

a. INSTALLED UNDERGROUND:  TYPE XHHW-2.

SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES                                                                                      :

2.04 WIRING CONNECTORS

A. DESCRIPTION:  WIRING CONNECTORS APPROPRIATE FOR THE APPLICATION, SUITABLE FOR USE WITH THE CONDUCTORS TO

BE CONNECTED, AND LISTED AS COMPLYING WITH UL 486A-486B OR UL 486C AS APPLICABLE.

B. CONNECTORS FOR GROUNDING AND BONDING:  COMPLY WITH SECTION 260526.

C. WIRING CONNECTORS FOR SPLICES AND TAPS:

1. COPPER CONDUCTORS SIZE 8 AWG AND SMALLER:  USE TWIST-ON INSULATED SPRING CONNECTORS.

2. COPPER CONDUCTORS SIZE 6 AWG AND LARGER:  USE MECHANICAL CONNECTORS OR COMPRESSION CONNECTORS.

D. WIRING CONNECTORS FOR TERMINATIONS:

1. COPPER CONDUCTORS SIZE 8 AWG AND LARGER:  USE MECHANICAL CONNECTORS OR COMPRESSION CONNECTORS

WHERE CONNECTORS ARE REQUIRED.

2. STRANDED CONDUCTORS SIZE 10 AWG AND SMALLER:  USE CRIMPED TERMINALS FOR CONNECTIONS TO TERMINAL

SCREWS.

3. CONDUCTORS FOR CONTROL CIRCUITS:  USE CRIMPED TERMINALS FOR ALL CONNECTIONS.

E. DO NOT USE INSULATION-PIERCING OR INSULATION-DISPLACEMENT CONNECTORS DESIGNED FOR USE WITH CONDUCTORS

WITHOUT STRIPPING INSULATION.

F. TWIST-ON INSULATED SPRING CONNECTORS:  RATED 600 V, 221 DEGREES F FOR STANDARD APPLICATIONS AND 302

DEGREES F FOR HIGH TEMPERATURE APPLICATIONS; PRE-FILLED WITH SEALANT AND LISTED AS COMPLYING WITH UL 486D

FOR DAMP AND WET LOCATIONS.

G. MECHANICAL CONNECTORS:  PROVIDE BOLTED TYPE OR SET-SCREW TYPE.

H. COMPRESSION CONNECTORS:  PROVIDE CIRCUMFERENTIAL TYPE OR HEX TYPE CRIMP CONFIGURATION.

I. CRIMPED TERMINALS:  NYLON-INSULATED, WITH INSULATION GRIP AND TERMINAL CONFIGURATION SUITABLE FOR

CONNECTION TO BE MADE.

2.05 ACCESSORIES

A. ELECTRICAL TAPE:

1. VINYL COLOR CODING ELECTRICAL TAPE:  INTEGRALLY COLORED TO MATCH COLOR CODE INDICATED; LISTED AS

COMPLYING WITH UL 510; MINIMUM THICKNESS OF 7 MIL; RESISTANT TO ABRASION, CORROSION, AND SUNLIGHT;

SUITABLE FOR CONTINUOUS TEMPERATURE ENVIRONMENT UP TO 221 DEGREES F.

2. VINYL INSULATING ELECTRICAL TAPE:  COMPLYING WITH ASTM D3005 AND LISTED AS COMPLYING WITH UL 510; MINIMUM

THICKNESS OF 7 MIL; RESISTANT TO ABRASION, CORROSION, AND SUNLIGHT; CONFORMABLE FOR APPLICATION DOWN TO

0 DEGREES F AND SUITABLE FOR CONTINUOUS TEMPERATURE ENVIRONMENT UP TO 221 DEGREES F.

3. RUBBER SPLICING ELECTRICAL TAPE:  ETHYLENE PROPYLENE RUBBER (EPR) TAPE, COMPLYING WITH ASTM D4388;

MINIMUM THICKNESS OF 30 MIL; SUITABLE FOR CONTINUOUS TEMPERATURE ENVIRONMENT UP TO 194 DEGREES F AND

SHORT-TERM 266 DEGREES F OVERLOAD SERVICE.

4. ELECTRICAL FILLER TAPE:  RUBBER-BASED INSULATING MOLDABLE PUTTY, MINIMUM THICKNESS OF 125 MIL; SUITABLE

FOR CONTINUOUS TEMPERATURE ENVIRONMENT UP TO 176 DEGREES F.

5. MOISTURE SEALING ELECTRICAL TAPE:  INSULATING MASTIC COMPOUND LAMINATED TO FLEXIBLE, ALL-WEATHER VINYL

BACKING; MINIMUM THICKNESS OF 90 MIL.

B. HEAT SHRINK TUBING:  HEAVY-WALL, SPLIT-RESISTANT, WITH FACTORY-APPLIED ADHESIVE; RATED 600 V; SUITABLE FOR

DIRECT BURIAL APPLICATIONS; LISTED AS COMPLYING WITH UL 486D.

C. OXIDE INHIBITING COMPOUND:  LISTED; SUITABLE FOR USE WITH THE CONDUCTORS OR CABLES TO BE INSTALLED.

D. WIRE PULLING LUBRICANT:  LISTED; SUITABLE FOR USE WITH THE CONDUCTORS OR CABLES TO BE INSTALLED AND

SUITABLE FOR USE AT THE INSTALLATION TEMPERATURE.

E. CABLE TIES:  MATERIAL AND TENSILE STRENGTH RATING SUITABLE FOR APPLICATION.

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT INTERIOR OF BUILDING HAS BEEN PROTECTED FROM WEATHER.

B. VERIFY THAT WORK LIKELY TO DAMAGE WIRE AND CABLE HAS BEEN COMPLETED.

C. VERIFY THAT RACEWAYS, BOXES, AND EQUIPMENT ENCLOSURES ARE INSTALLED AND ARE PROPERLY SIZED TO

ACCOMMODATE CONDUCTORS AND CABLES IN ACCORDANCE WITH NFPA 70.

D. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

E. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 PREPARATION

A. CLEAN RACEWAYS THOROUGHLY TO REMOVE FOREIGN MATERIALS BEFORE INSTALLING CONDUCTORS AND CABLES.

3.03 INSTALLATION

A. CIRCUITING REQUIREMENTS:

1. UNLESS DIMENSIONED, CIRCUIT ROUTING INDICATED IS DIAGRAMMATIC.

2. WHEN CIRCUIT DESTINATION IS INDICATED WITHOUT SPECIFIC ROUTING, DETERMINE EXACT ROUTING REQUIRED.

3. ARRANGE CIRCUITING TO MINIMIZE SPLICES.

4. INCLUDE CIRCUIT LENGTHS REQUIRED TO INSTALL CONNECTED DEVICES WITHIN 10 FT OF LOCATION INDICATED.

5. MAINTAIN SEPARATION OF CLASS 1, CLASS 2, AND CLASS 3 REMOTE-CONTROL, SIGNALING, AND POWER-LIMITED

CIRCUITS IN ACCORDANCE WITH NFPA 70.

6. MAINTAIN SEPARATION OF WIRING FOR EMERGENCY SYSTEMS IN ACCORDANCE WITH NFPA 70.

7. CIRCUITING ADJUSTMENTS:  UNLESS OTHERWISE INDICATED, WHEN BRANCH CIRCUITS ARE INDICATED AS SEPARATE,

COMBINING THEM TOGETHER IN A SINGLE RACEWAY IS  PERMITTED, UNDER THE FOLLOWING CONDITIONS: 

a. PROVIDE NO MORE THAN SIX CURRENT-CARRYING CONDUCTORS IN A SINGLE RACEWAY.  DEDICATED NEUTRAL

CONDUCTORS ARE CONSIDERED CURRENT-CARRYING CONDUCTORS.

b. INCREASE SIZE OF CONDUCTORS AS REQUIRED TO ACCOUNT FOR AMPACITY DERATING.

c. SIZE RACEWAYS, BOXES, ETC. TO ACCOMMODATE CONDUCTORS.

B. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

C. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

D. INSTALLATION IN RACEWAY:

1. TAPE ENDS OF CONDUCTORS AND CABLES TO PREVENT INFILTRATION OF MOISTURE AND OTHER CONTAMINANTS.

2. PULL ALL CONDUCTORS AND CABLES TOGETHER INTO RACEWAY AT SAME TIME.

3. DO NOT DAMAGE CONDUCTORS AND CABLES OR EXCEED MANUFACTURER'S RECOMMENDED MAXIMUM PULLING TENSION

AND SIDEWALL PRESSURE.

4. USE SUITABLE WIRE PULLING LUBRICANT WHERE NECESSARY, EXCEPT WHEN LUBRICANT IS NOT RECOMMENDED BY THE

MANUFACTURER.

E. PARALLELED CONDUCTORS:  INSTALL CONDUCTORS OF THE SAME LENGTH AND TERMINATE IN THE SAME MANNER.

F. SECURE AND SUPPORT CONDUCTORS AND CABLES IN ACCORDANCE WITH NFPA 70 USING SUITABLE SUPPORTS AND

METHODS APPROVED BY THE AUTHORITY HAVING JURISDICTION.  PROVIDE INDEPENDENT SUPPORT FROM BUILDING

STRUCTURE.  DO NOT PROVIDE SUPPORT FROM RACEWAYS, PIPING, DUCTWORK, OR OTHER SYSTEMS.

G. INSTALL CONDUCTORS WITH A MINIMUM OF 12 INCHES OF SLACK AT EACH OUTLET.

H. WHERE CONDUCTORS ARE INSTALLED IN ENCLOSURES FOR FUTURE TERMINATION BY OTHERS, PROVIDE A MINIMUM OF 5

FEET OF SLACK.

I. NEATLY TRAIN AND BUNDLE CONDUCTORS INSIDE BOXES, WIREWAYS, PANELBOARDS AND OTHER EQUIPMENT

ENCLOSURES.

J. GROUP OR OTHERWISE IDENTIFY NEUTRAL/GROUNDED CONDUCTORS WITH ASSOCIATED UNGROUNDED CONDUCTORS

INSIDE ENCLOSURES IN ACCORDANCE WITH NFPA 70.

K. MAKE WIRING CONNECTIONS USING SPECIFIED WIRING CONNECTORS.

1. MAKE SPLICES AND TAPS ONLY IN ACCESSIBLE BOXES. DO NOT PULL SPLICES INTO RACEWAYS OR MAKE SPLICES IN

CONDUIT BODIES OR WIRING GUTTERS.

2. REMOVE APPROPRIATE AMOUNT OF CONDUCTOR INSULATION FOR MAKING CONNECTIONS WITHOUT CUTTING, NICKING

OR DAMAGING CONDUCTORS.

3. DO NOT REMOVE CONDUCTOR STRANDS TO FACILITATE INSERTION INTO CONNECTOR.

4. CLEAN CONTACT SURFACES ON CONDUCTORS AND CONNECTORS TO SUITABLE REMOVE CORROSION, OXIDES, AND

OTHER CONTAMINATES. DO NOT USE WIRE BRUSH ON PLATED CONNECTOR SURFACES.

5. MECHANICAL CONNECTORS:  SECURE CONNECTIONS ACCORDING TO MANUFACTURER'S RECOMMENDED TORQUE

SETTINGS.

6. COMPRESSION CONNECTORS:  SECURE CONNECTIONS USING MANUFACTURER'S RECOMMENDED TOOLS AND DIES.

L. INSULATE SPLICES AND TAPS THAT ARE MADE WITH UNINSULATED CONNECTORS USING METHODS SUITABLE FOR THE

APPLICATION, WITH INSULATION AND MECHANICAL STRENGTH AT LEAST EQUIVALENT TO UNSPLICED CONDUCTORS.

1. DRY LOCATIONS:  USE INSULATING COVERS SPECIFICALLY DESIGNED FOR THE CONNECTORS, ELECTRICAL TAPE, OR

HEAT SHRINK TUBING.

a. FOR TAPED CONNECTIONS, FIRST APPLY ADEQUATE AMOUNT OF RUBBER SPLICING ELECTRICAL TAPE OR ELECTRICAL

FILLER TAPE, FOLLOWED BY OUTER COVERING OF VINYL INSULATING ELECTRICAL TAPE.

2. DAMP LOCATIONS:  USE INSULATING COVERS SPECIFICALLY DESIGNED FOR THE CONNECTORS, ELECTRICAL TAPE, OR

HEAT SHRINK TUBING.

a. FOR CONNECTIONS WITH INSULATING COVERS, APPLY OUTER COVERING OF MOISTURE SEALING ELECTRICAL TAPE.

b. FOR TAPED CONNECTIONS, FOLLOW SAME PROCEDURE AS FOR DRY LOCATIONS BUT APPLY OUTER COVERING OF

MOISTURE SEALING ELECTRICAL TAPE.

3. WET LOCATIONS:  USE HEAT SHRINK TUBING.

M. INSULATE ENDS OF SPARE CONDUCTORS USING VINYL INSULATING ELECTRICAL TAPE.

N. FIELD-APPLIED COLOR CODING:  WHERE VINYL COLOR CODING ELECTRICAL TAPE IS USED IN LIEU OF INTEGRALLY COLORED

INSULATION AS PERMITTED IN PART 2 UNDER "COLOR CODING", APPLY HALF OVERLAPPING TURNS OF TAPE AT EACH

TERMINATION AND AT EACH LOCATION CONDUCTORS ARE ACCESSIBLE.

O. IDENTIFY CONDUCTORS AND CABLES IN ACCORDANCE WITH SECTION 260553.

P. INSTALL FIRESTOPPING TO PRESERVE FIRE RESISTANCE RATING OF PARTITIONS AND OTHER ELEMENTS, USING MATERIALS

AND METHODS SPECIFIED IN SECTION 078400.

Q. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE FINAL CONNECTIONS TO ALL EQUIPMENT AND DEVICES,

INCLUDING THOSE FURNISHED BY OTHERS, AS REQUIRED FOR A COMPLETE OPERATING SYSTEM.

3.04 FIELD QUALITY CONTROL

A. INSPECT AND TEST IN ACCORDANCE WITH NETA ATS, EXCEPT SECTION 4.

B. PERFORM INSPECTIONS AND TESTS LISTED IN NETA ATS, SECTION 7.3.2.  THE INSULATION RESISTANCE TEST IS REQUIRED

FOR ALL CONDUCTORS. THE RESISTANCE TEST FOR PARALLEL CONDUCTORS LISTED AS OPTIONAL IS NOT REQUIRED.

C. CORRECT DEFICIENCIES AND REPLACE DAMAGED OR DEFECTIVE CONDUCTORS AND CABLES.

END OF SECTION

SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS                                                                                                      :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. IEEE 81 - IEEE GUIDE FOR MEASURING EARTH RESISTIVITY, GROUND IMPEDANCE, AND EARTH SURFACE POTENTIALS OF A

GROUNDING SYSTEM 2012.

B. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

C. NEMA GR 1 - GROUND ROD ELECTRODES AND GROUND ROD ELECTRODE COUPLINGS 2017.

D. NETA ATS - ACCEPTANCE TESTING SPECIFICATIONS FOR ELECTRICAL POWER EQUIPMENT AND SYSTEMS 2017.

E. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

F. UL 467 - GROUNDING AND BONDING EQUIPMENT CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

B. SEQUENCING:

1. DO NOT INSTALL GROUND ROD ELECTRODES UNTIL FINAL BACKFILL AND COMPACTION IS COMPLETE.

1.03 SUBMITTALS

A. SEE SECTION 013000 - ADMINISTRATIVE REQUIREMENTS FOR SUBMITTALS PROCEDURES.

B. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR GROUNDING AND

BONDING SYSTEM COMPONENTS.

C. MANUFACTURER'S INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE STIPULATED BY PRODUCT

TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION, EXAMINATION, PREPARATION, AND

INSTALLATION OF PRODUCT.

D. FIELD QUALITY CONTROL TEST REPORTS.

E. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL LOCATIONS OF GROUNDING ELECTRODE SYSTEM COMPONENTS AND

CONNECTIONS.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. EXISTING WORK:  WHERE EXISTING GROUNDING AND BONDING SYSTEM COMPONENTS ARE INDICATED TO BE REUSED, THEY

MAY BE REUSED ONLY WHERE THEY ARE FREE FROM CORROSION, INTEGRITY AND CONTINUITY ARE VERIFIED, AND WHERE

ACCEPTABLE TO THE AUTHORITY HAVING JURISDICTION.

B. DO NOT USE PRODUCTS FOR APPLICATIONS OTHER THAN AS PERMITTED BY NFPA 70 AND PRODUCT LISTING.

C. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE ALL REQUIRED COMPONENTS, CONDUCTORS, CONNECTORS,

CONDUIT, BOXES, FITTINGS, SUPPORTS, ACCESSORIES, ETC. AS NECESSARY FOR A COMPLETE GROUNDING AND BONDING

SYSTEM.

D. WHERE CONDUCTOR SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS THAN APPLICABLE MINIMUM

SIZE REQUIREMENTS SPECIFIED.

E. GROUNDING SYSTEM RESISTANCE:

1. ACHIEVE SPECIFIED GROUNDING SYSTEM RESISTANCE UNDER NORMALLY DRY CONDITIONS UNLESS OTHERWISE

APPROVED BY ARCHITECT. PRECIPITATION WITHIN THE PREVIOUS 48 HOURS DOES NOT CONSTITUTE NORMALLY DRY

CONDITIONS.

2. GROUNDING ELECTRODE SYSTEM:  NOT GREATER THAN 5 OHMS TO GROUND, WHEN TESTED ACCORDING TO IEEE 81

USING "FALL-OF-POTENTIAL" METHOD.

3. BETWEEN GROUNDING ELECTRODE SYSTEM AND MAJOR ELECTRICAL EQUIPMENT FRAMES, SYSTEM NEUTRAL, AND

DERIVED NEUTRAL POINTS:  NOT GREATER THAN 0.5 OHMS, WHEN TESTED USING "POINT-TO-POINT" METHODS.

F. GROUNDING ELECTRODE SYSTEM:

1. PROVIDE CONNECTION TO REQUIRED AND SUPPLEMENTAL GROUNDING ELECTRODES INDICATED TO FORM GROUNDING

ELECTRODE SYSTEM.

a. PROVIDE CONTINUOUS GROUNDING ELECTRODE CONDUCTORS WITHOUT SPLICE OR JOINT.

b. INSTALL GROUNDING ELECTRODE CONDUCTORS IN RACEWAY WHERE EXPOSED TO PHYSICAL DAMAGE. BOND

GROUNDING ELECTRODE CONDUCTOR TO METALLIC RACEWAYS AT EACH END WITH BONDING JUMPER.

2. GROUND ROD ELECTRODE(S):

a. PROVIDE THREE ELECTRODES IN AN EQUILATERAL TRIANGLE CONFIGURATION UNLESS OTHERWISE INDICATED OR

REQUIRED.

b. SPACE ELECTRODES NOT LESS THAN 10 FEET FROM EACH OTHER AND ANY OTHER GROUND ELECTRODE.

c. WHERE LOCATION IS NOT INDICATED, LOCATE ELECTRODE(S) AT LEAST 5 FEET OUTSIDE BUILDING PERIMETER

FOUNDATION AS NEAR AS POSSIBLE TO ELECTRICAL SERVICE ENTRANCE; WHERE POSSIBLE, LOCATE IN SOFTSCAPE

(UNCOVERED) AREA.

3. PROVIDE ADDITIONAL GROUND ELECTRODE(S) AS REQUIRED TO ACHIEVE SPECIFIED GROUNDING ELECTRODE SYSTEM

RESISTANCE.

G. GROUNDING FOR SEPARATE BUILDING OR STRUCTURE SUPPLIED BY FEEDER(S) OR BRANCH CIRCUITS:

1. PROVIDE GROUNDING ELECTRODE SYSTEM FOR EACH SEPARATE BUILDING OR STRUCTURE.

2. PROVIDE EQUIPMENT GROUNDING CONDUCTOR ROUTED WITH SUPPLY CONDUCTORS.

3. FOR EACH DISCONNECTING MEANS, PROVIDE GROUNDING ELECTRODE CONDUCTOR TO CONNECT EQUIPMENT GROUND

BUS TO GROUNDING ELECTRODE SYSTEM.

4. DO NOT MAKE ANY CONNECTIONS AND REMOVE ANY FACTORY-INSTALLED JUMPERS BETWEEN NEUTRAL (GROUNDED)

CONDUCTORS AND GROUND.

H. SEPARATELY DERIVED SYSTEM GROUNDING:

1. SEPARATELY DERIVED SYSTEMS INCLUDE, BUT ARE NOT LIMITED TO:

a. GENERATORS, WHEN NEUTRAL IS SWITCHED IN THE TRANSFER SWITCH.

2. PROVIDE GROUNDING ELECTRODE CONDUCTOR TO CONNECT DERIVED SYSTEM GROUNDED CONDUCTOR TO NEAREST

EFFECTIVELY GROUNDED METAL BUILDING FRAME. UNLESS OTHERWISE INDICATED, MAKE CONNECTION AT NEUTRAL

(GROUNDED) BUS IN SOURCE ENCLOSURE.

3. PROVIDE BONDING JUMPER TO CONNECT DERIVED SYSTEM GROUNDED CONDUCTOR TO NEAREST METAL BUILDING

FRAME AND NEAREST METAL WATER PIPING IN THE AREA SERVED BY THE DERIVED SYSTEM, WHERE NOT ALREADY USED

AS A GROUNDING ELECTRODE FOR THE DERIVED SYSTEM. MAKE CONNECTION AT SAME LOCATION AS GROUNDING

ELECTRODE CONDUCTOR CONNECTION.

4. PROVIDE SYSTEM BONDING JUMPER TO CONNECT SYSTEM GROUNDED CONDUCTOR TO EQUIPMENT GROUND BUS. MAKE

CONNECTION AT SAME LOCATION AS GROUNDING ELECTRODE CONDUCTOR CONNECTION. DO NOT MAKE ANY OTHER

CONNECTIONS BETWEEN NEUTRAL (GROUNDED) CONDUCTORS AND GROUND ON LOAD SIDE OF SEPARATELY DERIVED

SYSTEM DISCONNECT.

5. WHERE THE SOURCE AND FIRST DISCONNECTING MEANS ARE IN SEPARATE ENCLOSURES, PROVIDE SUPPLY-SIDE

BONDING JUMPER BETWEEN SOURCE AND FIRST DISCONNECTING MEANS.

I. BONDING AND EQUIPMENT GROUNDING:

1. PROVIDE BONDING FOR EQUIPMENT GROUNDING CONDUCTORS, EQUIPMENT GROUND BUSSES, METALLIC EQUIPMENT

ENCLOSURES, METALLIC RACEWAYS AND BOXES, DEVICE GROUNDING TERMINALS, AND OTHER NORMALLY

NON-CURRENT-CARRYING CONDUCTIVE MATERIALS ENCLOSING ELECTRICAL CONDUCTORS/EQUIPMENT OR LIKELY TO

BECOME ENERGIZED AS INDICATED AND IN ACCORDANCE WITH NFPA 70.

2. PROVIDE INSULATED EQUIPMENT GROUNDING CONDUCTOR IN EACH FEEDER AND BRANCH CIRCUIT RACEWAY. DO NOT

USE RACEWAYS AS SOLE EQUIPMENT GROUNDING CONDUCTOR.

3. WHERE CIRCUIT CONDUCTOR SIZES ARE INCREASED FOR VOLTAGE DROP, INCREASE SIZE OF EQUIPMENT GROUNDING

CONDUCTOR PROPORTIONALLY IN ACCORDANCE WITH NFPA 70.

4. UNLESS OTHERWISE INDICATED, CONNECT WIRING DEVICE GROUNDING TERMINAL TO BRANCH CIRCUIT EQUIPMENT

GROUNDING CONDUCTOR AND TO OUTLET BOX WITH BONDING JUMPER.

5. TERMINATE BRANCH CIRCUIT EQUIPMENT GROUNDING CONDUCTORS ON SOLIDLY BONDED EQUIPMENT GROUND BUS

ONLY. DO NOT TERMINATE ON NEUTRAL (GROUNDED) OR ISOLATED/INSULATED GROUND BUS.

6. PROVIDE BONDING JUMPER ACROSS EXPANSION OR EXPANSION/DEFLECTION FITTINGS PROVIDED TO ACCOMMODATE

CONDUIT MOVEMENT.

7. PROVIDE BONDING FOR INTERIOR METAL PIPING SYSTEMS IN ACCORDANCE WITH NFPA 70. THIS INCLUDES, BUT IS NOT

LIMITED TO:

a. METAL WATER PIPING WHERE NOT ALREADY EFFECTIVELY BONDED TO METAL UNDERGROUND WATER PIPE USED AS

GROUNDING ELECTRODE.

2.02 GROUNDING AND BONDING COMPONENTS

A. GENERAL REQUIREMENTS:

1. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

2. PROVIDE PRODUCTS LISTED AND LABELED AS COMPLYING WITH UL 467 WHERE APPLICABLE.

B. CONDUCTORS FOR GROUNDING AND BONDING, IN ADDITION TO REQUIREMENTS OF SECTION 260526:

1. USE INSULATED COPPER CONDUCTORS UNLESS OTHERWISE INDICATED.

a. EXCEPTIONS:

1) USE BARE COPPER CONDUCTORS WHERE INSTALLED UNDERGROUND IN DIRECT CONTACT WITH EARTH.

2) USE BARE COPPER CONDUCTORS WHERE DIRECTLY ENCASED IN CONCRETE (NOT IN RACEWAY).

C. CONNECTORS FOR GROUNDING AND BONDING:

1. DESCRIPTION:  CONNECTORS APPROPRIATE FOR THE APPLICATION AND SUITABLE FOR THE CONDUCTORS AND ITEMS TO

BE CONNECTED; LISTED AND LABELED AS COMPLYING WITH UL 467.

2. UNLESS OTHERWISE INDICATED, USE EXOTHERMIC WELDED CONNECTIONS FOR UNDERGROUND, CONCEALED AND

OTHER INACCESSIBLE CONNECTIONS.

3. UNLESS OTHERWISE INDICATED, USE MECHANICAL CONNECTORS, COMPRESSION CONNECTORS, OR EXOTHERMIC

WELDED CONNECTIONS FOR ACCESSIBLE CONNECTIONS.

D. GROUND ROD ELECTRODES:

1. COMPLY WITH NEMA GR 1.

2. MATERIAL:  COPPER-BONDED (COPPER-CLAD) STEEL.

3. SIZE:  3/4 INCH DIAMETER BY 10 FEET LENGTH, UNLESS OTHERWISE INDICATED.

4. WHERE ROD LENGTHS OF GREATER THAN 10 FEET ARE INDICATED OR OTHERWISE REQUIRED, SECTIONALIZED GROUND

RODS MAY BE USED.

SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS                                                                                                      :

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT WORK LIKELY TO DAMAGE GROUNDING AND BONDING SYSTEM COMPONENTS HAS BEEN COMPLETED.

B. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

C. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

C. GROUND ROD ELECTRODES:  UNLESS OTHERWISE INDICATED, INSTALL GROUND ROD ELECTRODES VERTICALLY. WHERE

ENCOUNTERED ROCK PROHIBITS VERTICAL INSTALLATION, INSTALL AT 45 DEGREE ANGLE OR BURY HORIZONTALLY IN

TRENCH AT LEAST 30 INCHES (750 MM) DEEP IN ACCORDANCE WITH NFPA 70 OR PROVIDE GROUND PLATES.

1. OUTDOOR INSTALLATIONS:  UNLESS OTHERWISE INDICATED, INSTALL WITH TOP OF ROD 6 INCHES BELOW FINISHED

GRADE.

2. INDOOR INSTALLATIONS:  UNLESS OTHERWISE INDICATED, INSTALL WITH 4 INCHES OF TOP OF ROD EXPOSED.

D. MAKE GROUNDING AND BONDING CONNECTIONS USING SPECIFIED CONNECTORS.

1. REMOVE APPROPRIATE AMOUNT OF CONDUCTOR INSULATION FOR MAKING CONNECTIONS WITHOUT CUTTING, NICKING

OR DAMAGING CONDUCTORS. DO NOT REMOVE CONDUCTOR STRANDS TO FACILITATE INSERTION INTO CONNECTOR.

2. REMOVE NONCONDUCTIVE PAINT, ENAMEL, OR SIMILAR COATING AT THREADS, CONTACT POINTS, AND CONTACT

SURFACES.

3. EXOTHERMIC WELDS:  MAKE CONNECTIONS USING MOLDS AND WELD MATERIAL SUITABLE FOR THE ITEMS TO BE

CONNECTED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.

4. MECHANICAL CONNECTORS:  SECURE CONNECTIONS ACCORDING TO MANUFACTURER'S RECOMMENDED TORQUE

SETTINGS.

5. COMPRESSION CONNECTORS:  SECURE CONNECTIONS USING MANUFACTURER'S RECOMMENDED TOOLS AND DIES.

E. IDENTIFY GROUNDING AND BONDING SYSTEM COMPONENTS IN ACCORDANCE WITH SECTION 260553.

3.03 FIELD QUALITY CONTROL

A. INSPECT AND TEST IN ACCORDANCE WITH NETA ATS EXCEPT SECTION 4.

B. PERFORM INSPECTIONS AND TESTS LISTED IN NETA ATS, SECTION 7.13.

C. PERFORM GROUND ELECTRODE RESISTANCE TESTS UNDER NORMALLY DRY CONDITIONS. PRECIPITATION WITHIN THE

PREVIOUS 48 HOURS DOES NOT CONSTITUTE NORMALLY DRY CONDITIONS.

D. INVESTIGATE AND CORRECT DEFICIENCIES WHERE MEASURED GROUND RESISTANCES DO NOT COMPLY WITH SPECIFIED

REQUIREMENTS.

E. SUBMIT DETAILED REPORTS INDICATING INSPECTION AND TESTING RESULTS AND CORRECTIVE ACTIONS TAKEN.

END OF SECTION

SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS                                                                                                        :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. ASTM A123/A123M - STANDARD SPECIFICATION FOR ZINC (HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL PRODUCTS

2017.

B. ASTM A153/A153M - STANDARD SPECIFICATION FOR ZINC COATING (HOT-DIP) ON IRON AND STEEL HARDWARE 2016A.

C. ASTM B633 - STANDARD SPECIFICATION FOR ELECTRODEPOSITED COATINGS OF ZINC ON IRON AND STEEL 2019.

D. MFMA-4 - METAL FRAMING STANDARDS PUBLICATION 2004.

E. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

F. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE SIZES AND ARRANGEMENT OF SUPPORTS AND BASES WITH THE ACTUAL EQUIPMENT AND COMPONENTS TO

BE INSTALLED.

2. COORDINATE THE WORK WITH OTHER TRADES TO PROVIDE ADDITIONAL FRAMING AND MATERIALS REQUIRED FOR

INSTALLATION.

3. COORDINATE COMPATIBILITY OF SUPPORT AND ATTACHMENT COMPONENTS WITH MOUNTING SURFACES AT THE

INSTALLED LOCATIONS.

4. COORDINATE THE ARRANGEMENT OF SUPPORTS WITH DUCTWORK, PIPING, EQUIPMENT AND OTHER POTENTIAL

CONFLICTS INSTALLED UNDER OTHER SECTIONS OR BY OTHERS.

5. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

B. SEQUENCING:

1. DO NOT INSTALL PRODUCTS ON OR PROVIDE ATTACHMENT TO CONCRETE SURFACES UNTIL CONCRETE HAS FULLY

CURED IN ACCORDANCE WITH SECTION 033000.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR CHANNEL (STRUT)

FRAMING SYSTEMS, NON-PENETRATING ROOFTOP SUPPORTS, AND POST-INSTALLED CONCRETE AND MASONRY ANCHORS.

B. MANUFACTURER'S INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE STIPULATED BY PRODUCT

TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION, EXAMINATION, PREPARATION, AND

INSTALLATION OF PRODUCT.

1.04 QUALITY ASSURANCE

A. COMPLY WITH NFPA 70.

B. COMPLY WITH APPLICABLE BUILDING CODE.

C. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. GENERAL REQUIREMENTS:

1. PROVIDE ALL REQUIRED HANGERS, SUPPORTS, ANCHORS, FASTENERS, FITTINGS, ACCESSORIES, AND HARDWARE AS

NECESSARY FOR THE COMPLETE INSTALLATION OF ELECTRICAL WORK.

2. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED, WHERE APPLICABLE.

3. WHERE SUPPORT AND ATTACHMENT COMPONENT TYPES AND SIZES ARE NOT INDICATED, SELECT IN ACCORDANCE WITH

MANUFACTURER'S APPLICATION CRITERIA AS REQUIRED FOR THE LOAD TO BE SUPPORTED  WITH A MINIMUM SAFETY

FACTOR OF 5 . INCLUDE CONSIDERATION FOR VIBRATION, EQUIPMENT OPERATION, AND SHOCK LOADS WHERE

APPLICABLE.

4. DO NOT USE PRODUCTS FOR APPLICATIONS OTHER THAN AS PERMITTED BY NFPA 70 AND PRODUCT LISTING.

5. DO NOT USE WIRE, CHAIN, PERFORATED PIPE STRAP, OR WOOD FOR PERMANENT SUPPORTS UNLESS SPECIFICALLY

INDICATED OR PERMITTED.

6. STEEL COMPONENTS:  USE CORROSION RESISTANT MATERIALS SUITABLE FOR THE ENVIRONMENT WHERE INSTALLED.

a. INDOOR DRY LOCATIONS:  USE ZINC-PLATED STEEL OR APPROVED EQUIVALENT UNLESS OTHERWISE INDICATED.

b. OUTDOOR AND DAMP OR WET INDOOR LOCATIONS:  USE  STAINLESS STEEL OR APPROVED EQUIVALENT  UNLESS

OTHERWISE INDICATED.

c. ZINC-PLATED STEEL:  ELECTROPLATED IN ACCORDANCE WITH ASTM B633.

d. GALVANIZED STEEL:  HOT-DIP GALVANIZED AFTER FABRICATION IN ACCORDANCE WITH ASTM A123/A123M OR ASTM

A153/A153M.

B. COMPONENTS FOR VIBRATION ISOLATION AND/OR SEISMIC CONTROLS:  COMPLY WITH SECTION 260548.

C. CONDUIT AND CABLE SUPPORTS:  STRAPS, CLAMPS, ETC. SUITABLE FOR THE CONDUIT OR CABLE TO BE SUPPORTED.

1. CONDUIT STRAPS:  ONE-HOLE OR TWO-HOLE TYPE; STEEL OR MALLEABLE IRON.

2. CONDUIT CLAMPS:  BOLTED TYPE UNLESS OTHERWISE INDICATED.

D. OUTLET BOX SUPPORTS:  HANGERS, BRACKETS, ETC. SUITABLE FOR THE BOXES TO BE SUPPORTED.

E. METAL CHANNEL (STRUT) FRAMING SYSTEMS:  FACTORY-FABRICATED CONTINUOUS-SLOT METAL CHANNEL (STRUT) AND

ASSOCIATED FITTINGS, ACCESSORIES, AND HARDWARE REQUIRED FOR FIELD-ASSEMBLY OF SUPPORTS.

1. COMPLY WITH MFMA-4.

F. HANGER RODS:  THREADED ZINC-PLATED STEEL UNLESS OTHERWISE INDICATED.

1. MINIMUM SIZE, UNLESS OTHERWISE INDICATED OR REQUIRED:

a. EQUIPMENT SUPPORTS:  1/2 INCH DIAMETER.

b. SINGLE CONDUIT UP TO 1 INCH (27 MM) TRADE SIZE:  1/4 INCH DIAMETER.

c. SINGLE CONDUIT LARGER THAN 1 INCH (27 MM) TRADE SIZE:  3/8 INCH DIAMETER.

d. TRAPEZE SUPPORT FOR MULTIPLE CONDUITS:  3/8 INCH DIAMETER.

e. OUTLET BOXES:  1/4 INCH DIAMETER.

f. LUMINAIRES:  1/4 INCH DIAMETER.

G. ANCHORS AND FASTENERS:

1. UNLESS OTHERWISE INDICATED AND WHERE NOT OTHERWISE RESTRICTED, USE THE ANCHOR AND FASTENER TYPES

INDICATED FOR THE SPECIFIED APPLICATIONS.

2. CONCRETE:  USE PRESET CONCRETE INSERTS, EXPANSION ANCHORS, OR SCREW ANCHORS.

3. SOLID OR GROUT-FILLED MASONRY:  USE EXPANSION ANCHORS OR SCREW ANCHORS.

4. HOLLOW MASONRY:  USE TOGGLE BOLTS.

5. STEEL:  USE BEAM CLAMPS, MACHINE BOLTS, OR WELDED THREADED STUDS.

6. SHEET METAL:  USE SHEET METAL SCREWS.

7. WOOD:  USE WOOD SCREWS.

8. PLASTIC AND LEAD ANCHORS ARE NOT PERMITTED.

9. HAMMER-DRIVEN ANCHORS AND FASTENERS ARE NOT PERMITTED.

10.PRESET CONCRETE INSERTS:  CONTINUOUS METAL CHANNEL (STRUT) AND SPOT INSERTS SPECIFICALLY DESIGNED

TO BE CAST IN CONCRETE CEILINGS, WALLS, AND FLOORS.

a. COMPLY WITH MFMA-4.

b. CHANNEL MATERIAL:  USE GALVANIZED STEEL.

c. MANUFACTURER:  SAME AS MANUFACTURER OF METAL CHANNEL (STRUT) FRAMING SYSTEM.
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS                                                                                                        :

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

B. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE SUPPORT AND ATTACHMENT COMPONENTS.

C. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

C. PROVIDE INDEPENDENT SUPPORT FROM BUILDING STRUCTURE. DO NOT PROVIDE SUPPORT FROM PIPING, DUCTWORK, OR

OTHER SYSTEMS.

D. UNLESS SPECIFICALLY INDICATED OR APPROVED BY ARCHITECT, DO NOT PROVIDE SUPPORT FROM SUSPENDED CEILING

SUPPORT SYSTEM OR CEILING GRID.

E. UNLESS SPECIFICALLY INDICATED OR APPROVED BY ARCHITECT, DO NOT PROVIDE SUPPORT FROM ROOF DECK.

F. DO NOT PENETRATE OR OTHERWISE NOTCH OR CUT STRUCTURAL MEMBERS WITHOUT APPROVAL OF STRUCTURAL

ENGINEER.

G. PROVIDE REQUIRED VIBRATION ISOLATION AND/OR SEISMIC CONTROLS IN ACCORDANCE WITH SECTION 260548.

H. EQUIPMENT SUPPORT AND ATTACHMENT:

1. USE METAL FABRICATED SUPPORTS OR SUPPORTS ASSEMBLED FROM METAL CHANNEL (STRUT) TO SUPPORT

EQUIPMENT AS REQUIRED.

2. USE METAL CHANNEL (STRUT) SECURED TO STUDS TO SUPPORT EQUIPMENT SURFACE-MOUNTED ON HOLLOW STUD

WALLS WHEN WALL STRENGTH IS NOT SUFFICIENT TO RESIST PULL-OUT.

3. USE METAL CHANNEL (STRUT) TO SUPPORT SURFACE-MOUNTED EQUIPMENT IN WET OR DAMP LOCATIONS TO PROVIDE

SPACE BETWEEN EQUIPMENT AND MOUNTING SURFACE.

4. SECURELY FASTEN FLOOR-MOUNTED EQUIPMENT. DO NOT INSTALL EQUIPMENT SUCH THAT IT RELIES ON ITS OWN

WEIGHT FOR SUPPORT.

I. CONDUIT SUPPORT AND ATTACHMENT:  ALSO COMPLY WITH SECTION 260533.13.

J. BOX SUPPORT AND ATTACHMENT:  ALSO COMPLY WITH SECTION 260533.16.

K. PRESET CONCRETE INSERTS:  USE MANUFACTURER PROVIDED CLOSURE STRIPS TO INHIBIT CONCRETE SEEPAGE DURING

CONCRETE POUR.

L. SECURE FASTENERS ACCORDING TO MANUFACTURER'S RECOMMENDED TORQUE SETTINGS.

M.REMOVE TEMPORARY SUPPORTS.

3.03 FIELD QUALITY CONTROL

A. INSPECT SUPPORT AND ATTACHMENT COMPONENTS FOR DAMAGE AND DEFECTS.

B. REPAIR CUTS AND ABRASIONS IN GALVANIZED FINISHES USING ZINC-RICH PAINT RECOMMENDED BY MANUFACTURER.

REPLACE COMPONENTS THAT EXHIBIT SIGNS OF CORROSION.

C. CORRECT DEFICIENCIES AND REPLACE DAMAGED OR DEFECTIVE SUPPORT AND ATTACHMENT COMPONENTS.

END OF SECTION

SECTION 260533.13 - CONDUIT FOR ELECTRICAL SYSTEMS                                                                                                                                 :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. ANSI C80.1 - AMERICAN NATIONAL STANDARD FOR ELECTRICAL RIGID STEEL CONDUIT (ERSC) 2020.

B. ANSI C80.3 - AMERICAN NATIONAL STANDARD FOR ELECTRICAL METALLIC TUBING -- STEEL (EMT-S) 2020.

C. ANSI C80.6 - AMERICAN NATIONAL STANDARD FOR ELECTRICAL INTERMEDIATE METAL CONDUIT 2018.

D. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

E. NECA 101 - STANDARD FOR INSTALLING STEEL CONDUITS (RIGID, IMC, EMT) 2013.

F. NECA 111 - STANDARD FOR INSTALLING NONMETALLIC RACEWAYS (RNC, ENT, LFNC) 2017.

G. NEMA FB 1 - FITTINGS, CAST METAL BOXES, AND CONDUIT BODIES FOR CONDUIT, ELECTRICAL METALLIC TUBING, AND CABLE

2014.

H. NEMA RN 1 - POLYVINYL-CHLORIDE (PVC) EXTERNALLY COATED GALVANIZED RIGID STEEL METAL CONDUIT AND

INTERMEDIATE METAL CONDUIT 2018.

I. NEMA TC 2 - ELECTRICAL POLYVINYL CHLORIDE (PVC) CONDUIT 2020.

J. NEMA TC 3 - POLYVINYL CHLORIDE (PVC) FITTINGS FOR USE WITH RIGID PVC CONDUIT AND TUBING 2021.

K. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

L. UL 1 - FLEXIBLE METAL CONDUIT CURRENT EDITION, INCLUDING ALL REVISIONS.

M.UL 6 - ELECTRICAL RIGID METAL CONDUIT-STEEL CURRENT EDITION, INCLUDING ALL REVISIONS.

N. UL 360 - LIQUID-TIGHT FLEXIBLE METAL CONDUIT CURRENT EDITION, INCLUDING ALL REVISIONS.

O. UL 514A - METALLIC OUTLET BOXES CURRENT EDITION, INCLUDING ALL REVISIONS.

P. UL 514B - CONDUIT, TUBING, AND CABLE FITTINGS CURRENT EDITION, INCLUDING ALL REVISIONS.

Q. UL 651 - SCHEDULE 40, 80, TYPE EB AND A RIGID PVC CONDUIT AND FITTINGS CURRENT EDITION, INCLUDING ALL REVISIONS.

R. UL 797 - ELECTRICAL METALLIC TUBING-STEEL CURRENT EDITION, INCLUDING ALL REVISIONS.

S. UL 797A - ELECTRICAL METALLIC TUBING - ALUMINUM AND STAINLESS STEEL CURRENT EDITION, INCLUDING ALL REVISIONS.

T. UL 1242 - ELECTRICAL INTERMEDIATE METAL CONDUIT-STEEL CURRENT EDITION, INCLUDING ALL REVISIONS.

U. UL 2419 - OUTLINE OF INVESTIGATION FOR ELECTRICALLY CONDUCTIVE CORROSION RESISTANT COMPOUNDS CURRENT

EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE MINIMUM SIZES OF CONDUITS WITH ACTUAL TYPE AND QUANTITY OF CONDUCTORS TO BE INSTALLED,

INCLUDING ADJUSTMENTS FOR CONDUCTOR SIZES INCREASED FOR VOLTAGE DROP.

2. COORDINATE ARRANGEMENT OF CONDUITS WITH STRUCTURAL MEMBERS, DUCTWORK, PIPING, EQUIPMENT, AND OTHER

POTENTIAL CONFLICTS.

3. VERIFY EXACT CONDUIT TERMINATION LOCATIONS REQUIRED FOR BOXES, ENCLOSURES, AND EQUIPMENT.

4. COORDINATE WORK TO PROVIDE ROOF PENETRATIONS THAT PRESERVE INTEGRITY OF ROOFING SYSTEM AND DO NOT

VOID ROOF WARRANTY.

5. NOTIFY ARCHITECT OF CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

B. SEQUENCING:

1. DO NOT BEGIN INSTALLATION OF CONDUCTORS AND CABLES UNTIL INSTALLATION OF CONDUIT BETWEEN TERMINATION

POINTS IS COMPLETE.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR CONDUITS AND FITTINGS.

B. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL ROUTING FOR  CONDUITS INSTALLED UNDERGROUND AND CONDUITS

2-INCH (53 MM) TRADE SIZE AND LARGER .

1.04 QUALITY ASSURANCE

A. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  ORGANIZATION RECOGNIZED BY OSHA AS NATIONALLY RECOGNIZED

TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE CONDUIT AND FITTINGS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

PART 2  PRODUCTS

2.01 CONDUIT APPLICATIONS

A. DO NOT USE CONDUIT AND ASSOCIATED FITTINGS FOR APPLICATIONS OTHER THAN AS PERMITTED BY NFPA 70,

MANUFACTURER'S INSTRUCTIONS, AND PRODUCT LISTING.

B. UNLESS OTHERWISE INDICATED AND WHERE NOT OTHERWISE RESTRICTED, USE CONDUIT TYPES INDICATED FOR

SPECIFIED APPLICATIONS. WHERE MORE THAN ONE LISTED APPLICATION APPLIES, COMPLY WITH MOST RESTRICTIVE

REQUIREMENTS. WHERE CONDUIT TYPE FOR PARTICULAR APPLICATION IS NOT SPECIFIED, USE GALVANIZED STEEL RIGID

METAL CONDUIT.

C. UNDERGROUND:

1. UNDER SLAB ON GRADE:  USE  RIGID PVC CONDUIT .

2. EXTERIOR, DIRECT-BURIED:  USE  RIGID PVC CONDUIT .

3. EXTERIOR, EMBEDDED WITHIN CONCRETE:  USE  GALVANIZED STEEL RIGID METAL CONDUIT (RMC) OR RIGID PVC

CONDUIT .

4. WHERE  RIGID POLYVINYL CHLORIDE (PVC) CONDUIT  IS PROVIDED, TRANSITION TO  PVC-COATED GALVANIZED STEEL

RIGID METAL CONDUIT (RMC)  WHERE EMERGING FROM UNDERGROUND.

D. CONCEALED WITHIN MASONRY WALLS:  USE  GALVANIZED STEEL RIGID METAL CONDUIT (RMC) .

E. CONCEALED ABOVE ACCESSIBLE CEILINGS:  USE  GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT) OR ALUMINUM

ELECTRICAL METALLIC TUBING (EMT) .

F. INTERIOR, DAMP OR WET LOCATIONS:  USE  GALVANIZED STEEL RIGID METAL CONDUIT (RMC) OR GALVANIZED STEEL

INTERMEDIATE METAL CONDUIT (IMC) .

G. EXPOSED, INTERIOR, NOT SUBJECT TO PHYSICAL DAMAGE:  USE  GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

OR ALUMINUM ELECTRICAL METALLIC TUBING (EMT) .

H. EXPOSED, INTERIOR, SUBJECT TO PHYSICAL DAMAGE:  USE  GALVANIZED STEEL RIGID METAL CONDUIT (RMC) OR

GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC) .

1. LOCATIONS SUBJECT TO PHYSICAL DAMAGE INCLUDE, BUT ARE NOT LIMITED TO:

a. WHERE EXPOSED BELOW  8 FEET   .

I. EXPOSED, EXTERIOR, NOT SUBJECT TO SEVERE PHYSICAL DAMAGE:  USE  GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

OR GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC) .

J. EXPOSED, EXTERIOR, SUBJECT TO SEVERE PHYSICAL DAMAGE:  USE  GALVANIZED STEEL RIGID METAL CONDUIT (RMC) OR

GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC) .

1. EXTERIOR LOCATIONS SUBJECT TO SEVERE PHYSICAL DAMAGE INCLUDE, BUT ARE NOT LIMITED TO:

a. WHERE EXPOSED TO VEHICULAR TRAFFIC BELOW 20 FEET.

K. FLEXIBLE CONNECTIONS TO LUMINAIRES ABOVE ACCESSIBLE CEILINGS:  USE FLEXIBLE METAL CONDUIT (FMC).

1. MAXIMUM LENGTH:  6 FEET.

L. FLEXIBLE CONNECTIONS TO VIBRATING EQUIPMENT:

1. DRY LOCATIONS:  USE FLEXIBLE METAL CONDUIT (FMC).

2. DAMP, WET, OR CORROSIVE LOCATIONS:  USE LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC).

3. MAXIMUM LENGTH:  6 FEET UNLESS OTHERWISE INDICATED.

4. VIBRATING EQUIPMENT INCLUDES, BUT IS NOT LIMITED TO:

a.  ENGINE GENERATORS.
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2.02 CONDUIT - GENERAL REQUIREMENTS

A. COMPLY WITH NFPA 70.

B. EXISTING WORK:  WHERE EXISTING CONDUITS ARE INDICATED TO BE REUSED, THEY MAY BE REUSED ONLY WHERE THEY

COMPLY WITH SPECIFIED REQUIREMENTS, ARE FREE FROM CORROSION, AND INTEGRITY IS VERIFIED BY PULLING MANDREL

THROUGH THEM.

C. FITTINGS FOR GROUNDING AND BONDING:  SEE SECTION 260526 FOR ADDITIONAL REQUIREMENTS.

D. PROVIDE CONDUIT, FITTINGS, SUPPORTS, AND ACCESSORIES REQUIRED FOR COMPLETE RACEWAY SYSTEM.

E. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR PURPOSE INTENDED.

F. MINIMUM CONDUIT SIZE, UNLESS OTHERWISE INDICATED:

1. BRANCH CIRCUITS:  3/4-INCH TRADE SIZE.

2. BRANCH CIRCUIT HOMERUNS:  3/4-INCH TRADE SIZE.

3. CONTROL CIRCUITS:  1/2-INCH TRADE SIZE.

4. FLEXIBLE CONNECTIONS TO LUMINAIRES:  3/8-INCH TRADE SIZE.

G. WHERE CONDUIT SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS THAN APPLICABLE MINIMUM SIZE

REQUIREMENTS SPECIFIED.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. DESCRIPTION:  NFPA 70, TYPE RMC GALVANIZED STEEL RIGID METAL CONDUIT COMPLYING WITH ANSI C80.1 AND LISTED AND

LABELED AS COMPLYING WITH UL 6.

B. FITTINGS:

1. NONHAZARDOUS LOCATIONS:  USE FITTINGS COMPLYING WITH NEMA FB 1 AND LISTED AND LABELED AS COMPLYING

WITH UL 514B OR UL 6.

2. MATERIAL:  USE STEEL OR MALLEABLE IRON.

3. CONNECTORS AND COUPLINGS:  USE THREADED TYPE FITTINGS ONLY. THREADLESS FITTINGS, INCLUDING SET SCREW

AND COMPRESSION/GLAND TYPES, ARE NOT PERMITTED.

2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. DESCRIPTION:  NFPA 70, TYPE IMC GALVANIZED STEEL INTERMEDIATE METAL CONDUIT COMPLYING WITH ANSI C80.6 AND

LISTED AND LABELED AS COMPLYING WITH UL 1242.

B. FITTINGS:

1. NONHAZARDOUS LOCATIONS:  USE FITTINGS COMPLYING WITH NEMA FB 1 AND LISTED AND LABELED AS COMPLYING

WITH UL 514B OR UL 1242.

2. MATERIAL:  USE STEEL OR MALLEABLE IRON.

3. CONNECTORS AND COUPLINGS:  USE THREADED TYPE FITTINGS ONLY. THREADLESS FITTINGS, INCLUDING SET SCREW

AND COMPRESSION/GLAND TYPES, ARE NOT PERMITTED.

2.05 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. DESCRIPTION:  NFPA 70, TYPE RMC GALVANIZED STEEL RIGID METAL CONDUIT WITH EXTERNAL POLYVINYL CHLORIDE (PVC)

COATING COMPLYING WITH NEMA RN 1 AND LISTED AND LABELED AS COMPLYING WITH UL 6.

B. EXTERIOR COATING:  POLYVINYL CHLORIDE (PVC), NOMINAL THICKNESS OF 40 MIL, 0.040 INCH.

C. PVC-COATED BOXES AND FITTINGS:

1. MANUFACTURER:  SAME AS MANUFACTURER OF PVC-COATED CONDUIT TO BE INSTALLED.

2. NONHAZARDOUS LOCATIONS:  USE BOXES AND FITTINGS LISTED AND LABELED AS COMPLYING WITH UL 514A, UL 514B, OR

UL 6.

3. MATERIAL:  USE STEEL OR MALLEABLE IRON.

4. EXTERIOR COATING:  POLYVINYL CHLORIDE (PVC), MINIMUM THICKNESS OF 40 MIL, 0.040 INCH.

D. PVC-COATED SUPPORTS:  FURNISH WITH EXTERIOR COATING OF POLYVINYL CHLORIDE (PVC), MINIMUM THICKNESS OF 15

MIL, 0.015 INCH.

2.06 FLEXIBLE METAL CONDUIT (FMC)

A. DESCRIPTION:  NFPA 70, TYPE FMC STANDARD-WALL STEEL FLEXIBLE METAL CONDUIT LISTED AND LABELED AS COMPLYING

WITH UL 1, AND LISTED FOR USE IN CLASSIFIED FIRESTOP SYSTEMS.

B. FITTINGS:

1. DESCRIPTION:  FITTINGS COMPLYING WITH NEMA FB 1 AND LISTED AND LABELED AS COMPLYING WITH UL 514B.

2. MATERIAL:  USE STEEL OR MALLEABLE IRON.

2.07 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. DESCRIPTION:  NFPA 70, TYPE LFMC POLYVINYL CHLORIDE (PVC) JACKETED STEEL FLEXIBLE METAL CONDUIT LISTED AND

LABELED AS COMPLYING WITH UL 360.

B. FITTINGS:

1. DESCRIPTION:  FITTINGS COMPLYING WITH NEMA FB 1 AND LISTED AND LABELED AS COMPLYING WITH UL 514B.

2. MATERIAL:  USE STEEL OR MALLEABLE IRON.

2.08 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. DESCRIPTION:  NFPA 70, TYPE EMT GALVANIZED STEEL ELECTRICAL METALLIC TUBING COMPLYING WITH ANSI C80.3 AND

LISTED AND LABELED AS COMPLYING WITH UL 797.

B. FITTINGS:

1. DESCRIPTION:  FITTINGS COMPLYING WITH NEMA FB 1 AND LISTED AND LABELED AS COMPLYING WITH UL 514B.

2. MATERIAL:  USE STEEL OR MALLEABLE IRON.

3. CONNECTORS AND COUPLINGS:  USE COMPRESSION/GLAND OR SET-SCREW TYPE.

a. DO NOT USE INDENTER TYPE CONNECTORS AND COUPLINGS.

2.09 ALUMINUM ELECTRICAL METALLIC TUBING (EMT)

A. DESCRIPTION:  NFPA 70, TYPE EMT ALUMINUM ELECTRICAL METALLIC TUBING LISTED AND LABELED AS COMPLYING WITH UL

797A.

B. FITTINGS:

1. DESCRIPTION:  FITTINGS COMPLYING WITH NEMA FB 1 AND LISTED AND LABELED AS COMPLYING WITH UL 514B; LISTED

FOR USE WITH ALUMINUM EMT.

2. MATERIAL:  USE ALUMINUM.

3. CONNECTORS AND COUPLINGS:  USE COMPRESSION/GLAND OR SET-SCREW TYPE.

a. DO NOT USE INDENTER TYPE CONNECTORS AND COUPLINGS.

2.10 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. DESCRIPTION:  NFPA 70, TYPE PVC RIGID POLYVINYL CHLORIDE CONDUIT COMPLYING WITH NEMA TC 2 AND LISTED AND

LABELED AS COMPLYING WITH UL 651; SCHEDULE 40 UNLESS OTHERWISE INDICATED, SCHEDULE 80 WHERE SUBJECT TO

PHYSICAL DAMAGE; RATED FOR USE WITH CONDUCTORS RATED 90 DEGREES C.

B. FITTINGS:

1. MANUFACTURER:  SAME AS MANUFACTURER OF CONDUIT TO BE CONNECTED.

2. DESCRIPTION:  FITTINGS COMPLYING WITH NEMA TC 3 AND LISTED AND LABELED AS COMPLYING WITH UL 651; MATERIAL

TO MATCH CONDUIT.

2.11 ACCESSORIES

A. CORROSION PROTECTION TAPE:  PVC-BASED, MINIMUM THICKNESS OF 20 MIL, 0.020 INCH.

B. CONDUIT JOINT COMPOUND:  CORROSION-RESISTANT, ELECTRICALLY CONDUCTIVE COMPOUND LISTED AS COMPLYING

WITH UL 2419; SUITABLE FOR USE WITH CONDUIT TO BE INSTALLED.

C. SOLVENT CEMENT FOR PVC CONDUIT AND FITTINGS:  AS RECOMMENDED BY MANUFACTURER OF CONDUIT AND FITTINGS TO

BE INSTALLED.

D. PULL STRINGS: USE NYLON OR POLYESTER TAPE WITH AVERAGE BREAKING STRENGTH OF NOT LESS THAN 1,250 LBF.

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

B. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE CONDUITS.

C. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL CONDUIT IN ACCORDANCE WITH NECA 1.

C. INSTALL GALVANIZED STEEL RIGID METAL CONDUIT (RMC) IN ACCORDANCE WITH NECA 101.

D. INSTALL INTERMEDIATE METAL CONDUIT (IMC) IN ACCORDANCE WITH NECA 101.

E. INSTALL PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC) USING ONLY TOOLS APPROVED BY MANUFACTURER.

F. INSTALL RIGID POLYVINYL CHLORIDE (PVC) CONDUIT IN ACCORDANCE WITH NECA 111.

G. CONDUIT ROUTING:

1. UNLESS DIMENSIONED, CONDUIT ROUTING INDICATED IS DIAGRAMMATIC.

2. WHEN CONDUIT DESTINATION IS INDICATED WITHOUT SPECIFIC ROUTING, DETERMINE EXACT ROUTING REQUIRED.

3. CONDUITS IN THE FOLLOWING AREAS MAY BE EXPOSED, UNLESS OTHERWISE INDICATED:

a. ELECTRICAL ROOMS.

4. UNLESS OTHERWISE APPROVED, DO NOT ROUTE EXPOSED CONDUITS:

a. ACROSS FLOORS.

b. ACROSS ROOFS.

c. ACROSS TOP OF PARAPET WALLS.

d. ACROSS BUILDING EXTERIOR SURFACES.

5. CONDUITS INSTALLED UNDERGROUND OR EMBEDDED IN CONCRETE MAY BE ROUTED IN SHORTEST POSSIBLE MANNER

UNLESS OTHERWISE INDICATED. ROUTE OTHER CONDUITS PARALLEL OR PERPENDICULAR TO BUILDING STRUCTURE AND

SURFACES, FOLLOWING SURFACE CONTOURS WHERE PRACTICAL.

6. ARRANGE CONDUIT TO MAINTAIN ADEQUATE HEADROOM, CLEARANCES, AND ACCESS.

7. ARRANGE CONDUIT TO PROVIDE NO MORE THAN EQUIVALENT OF FOUR 90-DEGREE BENDS BETWEEN PULL POINTS.

8. ARRANGE CONDUIT TO PROVIDE NO MORE THAN 150 FEET BETWEEN PULL POINTS.

9. ROUTE CONDUITS ABOVE WATER AND DRAIN PIPING WHERE POSSIBLE.

10.ARRANGE CONDUIT TO PREVENT MOISTURE TRAPS. PROVIDE DRAIN FITTINGS AT LOW POINTS AND AT SEALING

FITTINGS WHERE MOISTURE MAY COLLECT.

11.MAINTAIN MINIMUM CLEARANCE OF 6 INCHES BETWEEN CONDUITS AND PIPING FOR OTHER SYSTEMS.

12.MAINTAIN MINIMUM CLEARANCE OF 12 INCHES BETWEEN CONDUITS AND HOT SURFACES. THIS INCLUDES, BUT IS NOT

LIMITED TO:

a. HEATERS.

b. HOT WATER PIPING.

c. FLUES.

13.GROUP PARALLEL CONDUITS IN SAME AREA ON COMMON RACK.
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H. CONDUIT SUPPORT:

1. SECURE AND SUPPORT CONDUITS IN ACCORDANCE WITH NFPA 70 USING SUITABLE SUPPORTS AND METHODS APPROVED

BY AUTHORITIES HAVING JURISDICTION; SEE SECTION 260529.

2. PROVIDE INDEPENDENT SUPPORT FROM BUILDING STRUCTURE. DO NOT PROVIDE SUPPORT FROM PIPING, DUCTWORK,

OR OTHER SYSTEMS.

3. INSTALLATION ABOVE SUSPENDED CEILINGS:  DO NOT PROVIDE SUPPORT FROM CEILING SUPPORT SYSTEM. DO NOT

PROVIDE SUPPORT FROM CEILING GRID OR ALLOW CONDUITS TO LAY ON CEILING TILES.

4. USE CONDUIT STRAP TO SUPPORT SINGLE SURFACE-MOUNTED CONDUIT.

a. USE CLAMP BACK SPACER WITH CONDUIT STRAP FOR DAMP AND WET LOCATIONS TO PROVIDE SPACE BETWEEN

CONDUIT AND MOUNTING SURFACE.

5. USE METAL CHANNEL/STRUT WITH ACCESSORY CONDUIT CLAMPS TO SUPPORT MULTIPLE PARALLEL SURFACE-MOUNTED

CONDUITS.

6. USE CONDUIT CLAMP TO SUPPORT SINGLE CONDUIT FROM BEAM CLAMP OR THREADED ROD.

7. USE TRAPEZE HANGERS ASSEMBLED FROM THREADED RODS AND METAL CHANNEL/STRUT WITH ACCESSORY CONDUIT

CLAMPS TO SUPPORT MULTIPLE PARALLEL SUSPENDED CONDUITS.

8. USE OF WIRE FOR SUPPORT OF CONDUITS IS NOT PERMITTED.

9. WHERE CONDUIT SUPPORT INTERVALS SPECIFIED IN NFPA 70 AND NECA STANDARDS DIFFER, COMPLY WITH MOST

STRINGENT REQUIREMENTS.

I. CONNECTIONS AND TERMINATIONS:

1. USE APPROVED ZINC-RICH PAINT OR CONDUIT JOINT COMPOUND ON FIELD-CUT THREADS OF GALVANIZED STEEL

CONDUITS PRIOR TO MAKING CONNECTIONS.

2. WHERE TWO THREADED CONDUITS MUST BE JOINED AND NEITHER CAN BE ROTATED, USE THREE-PIECE COUPLINGS OR

SPLIT COUPLINGS. DO NOT USE RUNNING THREADS.

3. USE SUITABLE ADAPTERS WHERE REQUIRED TO TRANSITION FROM ONE TYPE OF CONDUIT TO ANOTHER.

4. PROVIDE DRIP LOOPS FOR LIQUIDTIGHT FLEXIBLE CONDUIT CONNECTIONS TO PREVENT DRAINAGE OF LIQUID INTO

CONNECTORS.

5. TERMINATE THREADED CONDUITS IN BOXES AND ENCLOSURES USING THREADED HUBS OR DOUBLE LOCK NUTS FOR DRY

LOCATIONS AND RAINTIGHT HUBS FOR WET LOCATIONS.

6. WHERE SPARE CONDUITS STUB UP THROUGH CONCRETE FLOORS AND ARE NOT TERMINATED IN BOX OR ENCLOSURE,

PROVIDE THREADED COUPLINGS EQUIPPED WITH THREADED PLUGS SET FLUSH WITH FINISHED FLOOR.

7. PROVIDE INSULATING BUSHINGS, INSULATED THROATS, OR LISTED METAL FITTINGS WITH SMOOTH, ROUNDED EDGES AT

CONDUIT TERMINATIONS TO PROTECT CONDUCTORS.

8. SECURE JOINTS AND CONNECTIONS TO PROVIDE MECHANICAL STRENGTH AND ELECTRICAL CONTINUITY.

J. PENETRATIONS:

1. DO NOT PENETRATE OR OTHERWISE NOTCH OR CUT STRUCTURAL MEMBERS, INCLUDING FOOTINGS AND GRADE BEAMS,

WITHOUT APPROVAL OF STRUCTURAL ENGINEER.

2. MAKE PENETRATIONS PERPENDICULAR TO SURFACES UNLESS OTHERWISE INDICATED.

3. PROVIDE SLEEVES FOR PENETRATIONS AS INDICATED OR AS REQUIRED TO FACILITATE INSTALLATION. SET SLEEVES

FLUSH WITH EXPOSED SURFACES UNLESS OTHERWISE INDICATED OR REQUIRED.

4. CONCEAL BENDS FOR CONDUIT RISERS EMERGING ABOVE GROUND.

5. SEAL INTERIOR OF CONDUITS ENTERING BUILDING FROM UNDERGROUND AT FIRST ACCESSIBLE POINT TO PREVENT

ENTRY OF MOISTURE AND GASES.

6. WHERE CONDUITS PENETRATE WATERPROOF MEMBRANE, SEAL AS REQUIRED TO MAINTAIN INTEGRITY OF MEMBRANE.

7. MAKE PENETRATIONS FOR ROOF-MOUNTED EQUIPMENT WITHIN ASSOCIATED EQUIPMENT OPENINGS AND CURBS WHERE

POSSIBLE TO MINIMIZE ROOFING SYSTEM PENETRATIONS. WHERE PENETRATIONS ARE NECESSARY, SEAL AS INDICATED

OR AS REQUIRED TO PRESERVE INTEGRITY OF ROOFING SYSTEM AND MAINTAIN ROOF WARRANTY.

8. INSTALL FIRESTOPPING TO PRESERVE FIRE RESISTANCE RATING OF PARTITIONS AND OTHER ELEMENTS; SEE SECTION

078400.

K. CONDUIT MOVEMENT PROVISIONS:  WHERE CONDUITS ARE SUBJECT TO MOVEMENT, PROVIDE EXPANSION AND

EXPANSION/DEFLECTION FITTINGS TO PREVENT DAMAGE TO ENCLOSED CONDUCTORS OR CONNECTED EQUIPMENT. THIS

INCLUDES, BUT IS NOT LIMITED TO:

1. WHERE CONDUITS CROSS STRUCTURAL JOINTS INTENDED FOR EXPANSION, CONTRACTION, OR DEFLECTION.

2. WHERE CALCULATED IN ACCORDANCE WITH NFPA 70 FOR RIGID POLYVINYL CHLORIDE (PVC) CONDUIT INSTALLED ABOVE

GROUND TO COMPENSATE FOR THERMAL EXPANSION AND CONTRACTION.

3. WHERE CONDUITS ARE SUBJECT TO EARTH MOVEMENT BY SETTLEMENT OR FROST.

L. CONDENSATION PREVENTION:  WHERE CONDUITS CROSS BARRIERS BETWEEN AREAS OF POTENTIAL SUBSTANTIAL

TEMPERATURE DIFFERENTIAL, PROVIDE SEALING FITTING OR APPROVED SEALING COMPOUND AT ACCESSIBLE POINT NEAR

PENETRATION TO PREVENT CONDENSATION. THIS INCLUDES, BUT IS NOT LIMITED TO:

1. WHERE CONDUITS PASS FROM OUTDOORS INTO CONDITIONED INTERIOR SPACES.

2. WHERE CONDUITS PASS FROM UNCONDITIONED INTERIOR SPACES INTO CONDITIONED INTERIOR SPACES.

M.PROVIDE PULL STRING IN EACH EMPTY CONDUIT AND IN CONDUITS WHERE CONDUCTORS AND CABLES ARE TO BE

INSTALLED BY OTHERS. LEAVE MINIMUM SLACK OF 12 INCHES AT EACH END.

N. PROVIDE GROUNDING AND BONDING; SEE SECTION 260526.

O. IDENTIFY CONDUITS; SEE SECTION 260553.

3.03 FIELD QUALITY CONTROL

A. REPAIR CUTS AND ABRASIONS IN GALVANIZED FINISHES USING ZINC-RICH PAINT RECOMMENDED BY MANUFACTURER.

REPLACE COMPONENTS THAT EXHIBIT SIGNS OF CORROSION.

B. WHERE COATING OF PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC) CONTAINS CUTS OR ABRASIONS,

REPAIR IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

C. CORRECT DEFICIENCIES AND REPLACE DAMAGED OR DEFECTIVE CONDUITS.

3.04 CLEANING

A. CLEAN INTERIOR OF CONDUITS TO REMOVE MOISTURE AND FOREIGN MATTER.

3.05 PROTECTION

A. IMMEDIATELY AFTER INSTALLATION OF CONDUIT, USE SUITABLE MANUFACTURED PLUGS TO PROVIDE PROTECTION FROM

ENTRY OF MOISTURE AND FOREIGN MATERIAL AND DO NOT REMOVE UNTIL READY FOR INSTALLATION OF CONDUCTORS.

END OF SECTION

SECTION 260533.16 - BOXES FOR ELECTRICAL SYSTEMS                                                                                                                                 :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

B. NECA 130 - STANDARD FOR INSTALLING AND MAINTAINING WIRING DEVICES 2016.

C. NEMA 250 - ENCLOSURES FOR ELECTRICAL EQUIPMENT (1000 VOLTS MAXIMUM) 2020.

D. NEMA FB 1 - FITTINGS, CAST METAL BOXES, AND CONDUIT BODIES FOR CONDUIT, ELECTRICAL METALLIC TUBING, AND CABLE

2014.

E. NEMA OS 1 - SHEET-STEEL OUTLET BOXES, DEVICE BOXES, COVERS, AND BOX SUPPORTS 2013 (REAFFIRMED 2020).

F. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

G. UL 50 - ENCLOSURES FOR ELECTRICAL EQUIPMENT, NON-ENVIRONMENTAL CONSIDERATIONS CURRENT EDITION, INCLUDING

ALL REVISIONS.

H. UL 50E - ENCLOSURES FOR ELECTRICAL EQUIPMENT, ENVIRONMENTAL CONSIDERATIONS CURRENT EDITION, INCLUDING ALL

REVISIONS.

I. UL 508A - INDUSTRIAL CONTROL PANELS CURRENT EDITION, INCLUDING ALL REVISIONS.

J. UL 514A - METALLIC OUTLET BOXES CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE THE WORK WITH OTHER TRADES TO AVOID PLACEMENT OF DUCTWORK, PIPING, EQUIPMENT, OR OTHER

POTENTIAL OBSTRUCTIONS WITHIN THE DEDICATED EQUIPMENT SPACES AND WORKING CLEARANCES FOR ELECTRICAL

EQUIPMENT REQUIRED BY NFPA 70.

2. COORDINATE ARRANGEMENT OF ELECTRICAL EQUIPMENT WITH THE DIMENSIONS AND CLEARANCE REQUIREMENTS OF

THE ACTUAL EQUIPMENT TO BE INSTALLED.

3. COORDINATE MINIMUM SIZES OF BOXES WITH THE ACTUAL INSTALLED ARRANGEMENT OF CONDUCTORS, CLAMPS,

SUPPORT FITTINGS, AND DEVICES, CALCULATED ACCORDING TO NFPA 70.

4. COORDINATE MINIMUM SIZES OF PULL BOXES WITH THE ACTUAL INSTALLED ARRANGEMENT OF CONNECTED CONDUITS,

CALCULATED ACCORDING TO NFPA 70.

5. COORDINATE THE PLACEMENT OF BOXES WITH MILLWORK, FURNITURE, DEVICES, EQUIPMENT, ETC. INSTALLED UNDER

OTHER SECTIONS OR BY OTHERS.

6. COORDINATE THE WORK WITH OTHER TRADES TO PRESERVE INSULATION INTEGRITY.

7. COORDINATE THE WORK WITH OTHER TRADES TO PROVIDE WALLS SUITABLE FOR INSTALLATION OF FLUSH-MOUNTED

BOXES WHERE INDICATED.

8. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR CABINETS AND

ENCLOSURES, BOXES FOR HAZARDOUS (CLASSIFIED) LOCATIONS, FLOOR BOXES, AND UNDERGROUND

BOXES/ENCLOSURES.

B. MANUFACTURER'S INSTALLATION INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE

STIPULATED BY PRODUCT TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION,

EXAMINATION, PREPARATION, AND INSTALLATION OF PRODUCT.

C. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL LOCATIONS FOR OUTLET AND DEVICE BOXES, PULL BOXES, CABINETS

AND ENCLOSURES, FLOOR BOXES, AND UNDERGROUND BOXES/ENCLOSURES.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

SECTION 260533.16 - BOXES FOR ELECTRICAL SYSTEMS                                                                                                                                 :

PART 2  PRODUCTS

2.01 BOXES

A. GENERAL REQUIREMENTS:

1. DO NOT USE BOXES AND ASSOCIATED ACCESSORIES FOR APPLICATIONS OTHER THAN AS PERMITTED BY NFPA 70 AND

PRODUCT LISTING.

2. PROVIDE ALL BOXES, FITTINGS, SUPPORTS, AND ACCESSORIES REQUIRED FOR A COMPLETE RACEWAY SYSTEM AND TO

ACCOMMODATE DEVICES AND EQUIPMENT TO BE INSTALLED.

3. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

4. WHERE BOX SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS THAN APPLICABLE MINIMUM SIZE

REQUIREMENTS SPECIFIED.

5. PROVIDE GROUNDING TERMINALS WITHIN BOXES WHERE EQUIPMENT GROUNDING CONDUCTORS TERMINATE.

B. OUTLET AND DEVICE BOXES UP TO 100 CUBIC INCHES, INCLUDING THOSE USED AS JUNCTION AND PULL BOXES:

1. USE SHEET-STEEL BOXES FOR DRY LOCATIONS UNLESS OTHERWISE INDICATED OR REQUIRED.

2. USE CAST IRON BOXES OR CAST ALUMINUM BOXES FOR DAMP OR WET LOCATIONS UNLESS OTHERWISE INDICATED OR

REQUIRED; FURNISH WITH COMPATIBLE WEATHERPROOF GASKETED COVERS.

3. USE SUITABLE CONCRETE TYPE BOXES WHERE FLUSH-MOUNTED IN CONCRETE.

4. USE SUITABLE MASONRY TYPE BOXES WHERE FLUSH-MOUNTED IN MASONRY WALLS.

5. USE RAISED COVERS SUITABLE FOR THE TYPE OF WALL CONSTRUCTION AND DEVICE CONFIGURATION WHERE

REQUIRED.

6. USE SHALLOW BOXES WHERE REQUIRED BY THE TYPE OF WALL CONSTRUCTION.

7. DO NOT USE "THROUGH-WALL" BOXES DESIGNED FOR ACCESS FROM BOTH SIDES OF WALL.

8. SHEET-STEEL BOXES:  COMPLY WITH NEMA OS 1, AND LIST AND LABEL AS COMPLYING WITH UL 514A.

9. CAST METAL BOXES:  COMPLY WITH NEMA FB 1, AND LIST AND LABEL AS COMPLYING WITH UL 514A; FURNISH WITH

THREADED HUBS.

10.BOXES FOR SUPPORTING LUMINAIRES AND CEILING FANS:  LISTED AS SUITABLE FOR THE TYPE AND WEIGHT OF LOAD

TO BE SUPPORTED; FURNISHED WITH FIXTURE STUD TO ACCOMMODATE MOUNTING OF LUMINAIRE WHERE REQUIRED.

11.BOXES FOR GANGED DEVICES:  USE MULTIGANG BOXES OF SINGLE-PIECE CONSTRUCTION. DO NOT USE

FIELD-CONNECTED GANGABLE BOXES UNLESS SPECIFICALLY INDICATED OR PERMITTED.

12.MINIMUM BOX SIZE, UNLESS OTHERWISE INDICATED:

a. WIRING DEVICES (OTHER THAN COMMUNICATIONS SYSTEMS OUTLETS):  4 INCH SQUARE BY 1-1/2 INCH DEEP (100 BY 38

MM) TRADE SIZE.

13.WALL PLATES:  COMPLY WITH SECTION 262726.

C. CABINETS AND ENCLOSURES, INCLUDING JUNCTION AND PULL BOXES LARGER THAN 100 CUBIC INCHES:

1. COMPLY WITH NEMA 250, AND LIST AND LABEL AS COMPLYING WITH UL 50 AND UL 50E, OR UL 508A.

2. NEMA 250 ENVIRONMENT TYPE, UNLESS OTHERWISE INDICATED:

a. INDOOR CLEAN, DRY LOCATIONS:  TYPE 1, PAINTED STEEL.

3. JUNCTION AND PULL BOXES LARGER THAN 100 CUBIC INCHES:

a. PROVIDE SCREW-COVER OR HINGED-COVER ENCLOSURES UNLESS OTHERWISE INDICATED.

b. BOXES 6 SQUARE FEET AND LARGER:  PROVIDE SECTIONALIZED SCREW-COVER OR HINGED-COVER ENCLOSURES.

2.02 ACCESSORIES

A. FLASHING PANELS FOR EXTERIOR WALL PENETRATIONS:  PREMANUFACTURED COMPONENTS AND ACCESSORIES AS

REQUIRED TO PRESERVE INTEGRITY OF BUILDING ENVELOPE; SUITABLE FOR BOXES AND FACADE MATERIALS TO BE

INSTALLED.

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

B. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE BOXES.

C. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL BOXES IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP) AND, WHERE APPLICABLE, NECA 130, INCLUDING

MOUNTING HEIGHTS SPECIFIED IN THOSE STANDARDS WHERE MOUNTING HEIGHTS ARE NOT INDICATED.

C. ARRANGE EQUIPMENT TO PROVIDE MINIMUM CLEARANCES IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND

NFPA 70.

D. PROVIDE SEPARATE BOXES FOR EMERGENCY POWER AND NORMAL POWER SYSTEMS.

E. UNLESS OTHERWISE INDICATED, PROVIDE SEPARATE BOXES FOR LINE VOLTAGE AND LOW VOLTAGE SYSTEMS.

F. UNLESS OTHERWISE INDICATED, BOXES MAY BE SURFACE-MOUNTED WHERE EXPOSED CONDUITS ARE INDICATED OR

PERMITTED.

G. BOX LOCATIONS:

1. UNLESS DIMENSIONED, BOX LOCATIONS INDICATED ARE APPROXIMATE.

2. LOCATE BOXES AS REQUIRED FOR DEVICES INSTALLED UNDER OTHER SECTIONS OR BY OTHERS.

a. SWITCHES, RECEPTACLES, AND OTHER WIRING DEVICES:  COMPLY WITH SECTION 262726.

3. LOCATE BOXES SO THAT WALL PLATES DO NOT SPAN DIFFERENT BUILDING FINISHES.

4. LOCATE BOXES SO THAT WALL PLATES DO NOT CROSS MASONRY JOINTS.

5. UNLESS OTHERWISE INDICATED, WHERE MULTIPLE OUTLET BOXES ARE INSTALLED AT THE SAME LOCATION AT

DIFFERENT MOUNTING HEIGHTS, INSTALL ALONG A COMMON VERTICAL CENTER LINE.

6. LOCATE JUNCTION AND PULL BOXES AS INDICATED, AS REQUIRED TO FACILITATE INSTALLATION OF CONDUCTORS, AND

TO LIMIT CONDUIT LENGTH AND/OR NUMBER OF BENDS BETWEEN PULLING POINTS IN ACCORDANCE WITH SECTION

260533.13.

7. LOCATE JUNCTION AND PULL BOXES IN THE FOLLOWING AREAS, UNLESS OTHERWISE INDICATED OR APPROVED BY THE

ARCHITECT:

a. CONCEALED ABOVE ACCESSIBLE SUSPENDED CEILINGS.

b. WITHIN JOISTS IN AREAS WITH NO CEILING.

c. ELECTRICAL ROOMS.

d. MECHANICAL EQUIPMENT ROOMS.

H. BOX SUPPORTS:

1. SECURE AND SUPPORT BOXES IN ACCORDANCE WITH NFPA 70 AND SECTION 260529 USING SUITABLE SUPPORTS AND

METHODS APPROVED BY THE AUTHORITY HAVING JURISDICTION.

2. PROVIDE INDEPENDENT SUPPORT FROM BUILDING STRUCTURE EXCEPT FOR CAST METAL BOXES (OTHER THAN BOXES

USED FOR FIXTURE SUPPORT) SUPPORTED BY THREADED CONDUIT CONNECTIONS IN ACCORDANCE WITH NFPA 70. DO

NOT PROVIDE SUPPORT FROM PIPING, DUCTWORK, OR OTHER SYSTEMS.

3. INSTALLATION ABOVE SUSPENDED CEILINGS:  DO NOT PROVIDE SUPPORT FROM CEILING GRID OR CEILING SUPPORT

SYSTEM.

I. INSTALL BOXES PLUMB AND LEVEL.

J. FLUSH-MOUNTED BOXES:

1. INSTALL BOXES IN NONCOMBUSTIBLE MATERIALS SUCH AS CONCRETE, TILE, GYPSUM, PLASTER, ETC. SO THAT FRONT

EDGE OF BOX OR ASSOCIATED RAISED COVER IS NOT SET BACK FROM FINISHED SURFACE MORE THAN 1/4 INCH OR DOES

NOT PROJECT BEYOND FINISHED SURFACE.

2. INSTALL BOXES IN COMBUSTIBLE MATERIALS SUCH AS WOOD SO THAT FRONT EDGE OF BOX OR ASSOCIATED RAISED

COVER IS FLUSH WITH FINISHED SURFACE.

3. REPAIR ROUGH OPENINGS AROUND BOXES IN NONCOMBUSTIBLE MATERIALS SUCH AS CONCRETE, TILE, GYPSUM,

PLASTER, ETC. SO THAT THERE ARE NO GAPS OR OPEN SPACES GREATER THAN 1/8 INCH AT THE EDGE OF THE BOX.

K. INSTALL BOXES AS REQUIRED TO PRESERVE INSULATION INTEGRITY.

L. INSTALL PERMANENT BARRIER BETWEEN GANGED WIRING DEVICES WHEN VOLTAGE BETWEEN ADJACENT DEVICES

EXCEEDS 300 V.

M. INSTALL FIRESTOPPING TO PRESERVE FIRE RESISTANCE RATING OF PARTITIONS AND OTHER ELEMENTS, USING MATERIALS

AND METHODS SPECIFIED IN SECTION 078400.

N. CLOSE UNUSED BOX OPENINGS.

O. INSTALL BLANK WALL PLATES ON JUNCTION BOXES AND ON OUTLET BOXES WITH NO DEVICES OR EQUIPMENT INSTALLED

OR DESIGNATED FOR FUTURE USE.

P. PROVIDE GROUNDING AND BONDING IN ACCORDANCE WITH SECTION 260526.

Q. IDENTIFY BOXES IN ACCORDANCE WITH SECTION 260553.

3.03 CLEANING

A. CLEAN INTERIOR OF BOXES TO REMOVE DIRT, DEBRIS, PLASTER AND OTHER FOREIGN MATERIAL.

3.04 PROTECTION

A. IMMEDIATELY AFTER INSTALLATION, PROTECT BOXES FROM ENTRY OF MOISTURE AND FOREIGN MATERIAL UNTIL READY

FOR INSTALLATION OF CONDUCTORS.

END OF SECTION
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SECTION 260548 - VIBRATION CONTROLS FOR ELECTRICAL SYSTEMS                                                                                                              :

PART 1  GENERAL

1.01 DEFINITIONS

A. ELECTRICAL COMPONENT:  WHERE REFERENCED IN THIS SECTION IN REGARDS TO SEISMIC CONTROLS, APPLIES TO ANY

PORTION OF THE ELECTRICAL SYSTEM SUBJECT TO SEISMIC EVALUATION IN ACCORDANCE WITH APPLICABLE CODES,

INCLUDING DISTRIBUTED SYSTEMS (E.G., CONDUIT, CABLE TRAY).

1.02 REFERENCE STANDARDS

A. ASHRAE (HVACA) - ASHRAE HANDBOOK - HVAC APPLICATIONS MOST RECENT EDITION CITED BY REFERRING CODE OR

REFERENCE STANDARD.

B. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

C. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

1.03 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE SELECTION AND ARRANGEMENT OF VIBRATION ISOLATION AND/OR SEISMIC CONTROL COMPONENTS WITH

THE ACTUAL EQUIPMENT TO BE INSTALLED.

2. COORDINATE THE WORK WITH OTHER TRADES TO PROVIDE ADDITIONAL FRAMING AND MATERIALS REQUIRED FOR

INSTALLATION.

3. COORDINATE COMPATIBILITY OF SUPPORT AND ATTACHMENT COMPONENTS WITH MOUNTING SURFACES AT THE

INSTALLED LOCATIONS.

4. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

B. SEQUENCING:

1. DO NOT INSTALL PRODUCTS ON OR PROVIDE ATTACHMENT TO CONCRETE SURFACES UNTIL CONCRETE HAS FULLY

CURED.

1.04 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR PRODUCTS, INCLUDING

MATERIALS, FABRICATION DETAILS, DIMENSIONS, AND FINISHES.

1. VIBRATION ISOLATORS:  INCLUDE RATED LOAD CAPACITIES AND DEFLECTIONS; INCLUDE INFORMATION ON COLOR

CODING OR OTHER IDENTIFICATION METHODS FOR SPRING ELEMENT LOAD CAPACITIES.

B. SHOP DRAWINGS - VIBRATION ISOLATION SYSTEMS:

1. INCLUDE DIMENSIONED PLAN VIEWS AND SECTIONS INDICATING PROPOSED ARRANGEMENT OF VIBRATION ISOLATORS;

INDICATE EQUIPMENT WEIGHTS AND STATIC DEFLECTIONS.

2. VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES:  INCLUDE BASE WEIGHTS, INCLUDING CONCRETE FILL WHERE

APPLICABLE; INDICATE EQUIPMENT MOUNTING PROVISIONS.

C. MANUFACTURER'S INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE STIPULATED BY PRODUCT

TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION, EXAMINATION, PREPARATION, AND

INSTALLATION OF PRODUCT.

D. MANUFACTURER'S DETAILED FIELD TESTING AND INSPECTION PROCEDURES.

1.05 QUALITY ASSURANCE

A. COMPLY WITH NFPA 70.

B. COMPLY WITH APPLICABLE BUILDING CODE.

1.06 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

PART 2  PRODUCTS

2.01 VIBRATION ISOLATION REQUIREMENTS

A. DESIGN AND PROVIDE VIBRATION ISOLATION SYSTEMS TO REDUCE VIBRATION TRANSMISSION TO SUPPORTING STRUCTURE

FROM VIBRATION-PRODUCING ELECTRICAL EQUIPMENT AND/OR ELECTRICAL CONNECTIONS TO VIBRATION-ISOLATED

EQUIPMENT.

B. COMPLY WITH APPLICABLE GENERAL RECOMMENDATIONS OF ASHRAE (HVACA), WHERE NOT IN CONFLICT WITH OTHER

SPECIFIED REQUIREMENTS:

C. GENERAL REQUIREMENTS:

1. SELECT VIBRATION ISOLATORS TO PROVIDE REQUIRED STATIC DEFLECTION.

2. SELECT VIBRATION ISOLATORS FOR UNIFORM DEFLECTION BASED ON DISTRIBUTED OPERATING WEIGHT OF ACTUAL

INSTALLED EQUIPMENT.

D. EQUIPMENT ISOLATION:

1. ENGINE GENERATORS:

a. SPECIFIED VIBRATION ISOLATORS ARE IN ADDITION TO ANY FACTORY-INSTALLED INTERNAL VIBRATION ISOLATORS

BETWEEN GENERATOR SET AND INTEGRAL BASE UNLESS OTHERWISE INDICATED; OBTAIN GENERATOR SET

MANUFACTURER APPROVAL OF APPLIED VIBRATION ISOLATION.

b. MINIMUM STATIC DEFLECTION:

1) GENERATORS MOUNTED ON GRADE-LEVEL SLABS:  1 INCH DEFLECTION UNLESS OTHERWISE INDICATED.

E. CONDUIT ISOLATION:

1. USE FLEXIBLE CONDUIT OR CABLE FOR ELECTRICAL CONNECTIONS TO VIBRATION-ISOLATED EQUIPMENT, INCLUDING

EQUIPMENT INSTALLED UNDER OTHER SECTIONS OR BY OTHERS.

a. MINIMUM LENGTH:  3 FEET UNLESS OTHERWISE INDICATED.

2.02 VIBRATION ISOLATORS

A. GENERAL REQUIREMENTS:

1. RESILIENT MATERIALS FOR VIBRATION ISOLATORS:  OIL, OZONE, AND OXIDANT RESISTANT.

2. SPRING ELEMENTS FOR SPRING ISOLATORS:

a. COLOR CODE OR OTHERWISE IDENTIFY SPRINGS TO INDICATE LOAD CAPACITY.

b. LATERAL STABILITY:  MINIMUM LATERAL STIFFNESS TO VERTICAL STIFFNESS RATIO OF 0.8.

c. DESIGNED TO OPERATE IN THE LINEAR PORTION OF THEIR LOAD VERSUS DEFLECTION CURVE OVER DEFLECTION

RANGE OF NOT LESS THAN 50 PERCENT ABOVE SPECIFIED DEFLECTION.

d. DESIGNED TO PROVIDE ADDITIONAL TRAVEL TO SOLID OF NOT LESS THAN 50 PERCENT OF RATED DEFLECTION AT

RATED LOAD.

e. SELECTED TO PROVIDE DESIGNED DEFLECTION OF NOT LESS THAN 75 PERCENT OF SPECIFIED DEFLECTION.

f. SELECTED TO FUNCTION WITHOUT UNDUE STRESS OR OVERLOADING.

B. VIBRATION ISOLATORS FOR NONSEISMIC APPLICATIONS:

1. OPEN (UNHOUSED) SPRING ISOLATORS:

a. DESCRIPTION:  ISOLATOR ASSEMBLY CONSISTING OF SINGLE OR MULTIPLE FREE-STANDING, LATERALLY STABLE STEEL

SPRING(S) WITHOUT A HOUSING.

b. BOTTOM LOAD PLATE:  NONSKID, MOLDED, ELASTOMERIC ISOLATOR MATERIAL OR STEEL WITH NONSKID ELASTOMERIC

ISOLATOR PAD WITH PROVISIONS FOR BOLTING TO SUPPORTING STRUCTURE AS REQUIRED.

c. FURNISHED WITH INTEGRAL LEVELING DEVICE FOR POSITIONING AND SECURING SUPPORTED EQUIPMENT.

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS SHOWN ON THE DRAWINGS.

B. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE VIBRATION ISOLATION AND/OR SEISMIC CONTROL

COMPONENTS AND ASSOCIATED ATTACHMENTS.

C. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL PRODUCTS IN ACCORDANCE WITH APPLICABLE REQUIREMENTS OF NECA 1 (GENERAL WORKMANSHIP).

C. INSTALL ANCHORS AND FASTENERS IN ACCORDANCE WITH ICC EVALUATION SERVICES, LLC (ICC-ES) EVALUATION REPORT

CONDITIONS OF USE WHERE APPLICABLE.

D. SECURE FASTENERS ACCORDING TO MANUFACTURER'S RECOMMENDED TORQUE SETTINGS.

E. INSTALL FLEXIBLE CONDUIT AND CABLE CONNECTIONS TO PROVIDE SUFFICIENT SLACK FOR VIBRATION ISOLATION AND/OR

SEISMIC RELATIVE DISPLACEMENTS AS INDICATED OR AS REQUIRED.

F. VIBRATION ISOLATION SYSTEMS:

1. SPRING ISOLATORS:

a. POSITION EQUIPMENT AT OPERATING HEIGHT; PROVIDE TEMPORARY BLOCKING AS REQUIRED.

b. LIFT EQUIPMENT FREE OF ISOLATORS PRIOR TO LATERAL REPOSITIONING TO AVOID DAMAGE TO ISOLATORS.

c. LEVEL EQUIPMENT BY ADJUSTING ISOLATORS GRADUALLY IN SEQUENCE TO RAISE EQUIPMENT UNIFORMLY SUCH

THAT EXCESSIVE WEIGHT OR STRESS IS NOT PLACED ON ANY SINGLE ISOLATOR.

2. CLEAN DEBRIS FROM BENEATH VIBRATION-ISOLATED EQUIPMENT THAT COULD CAUSE SHORT-CIRCUITING OF ISOLATION.

3. USE ELASTOMERIC GROMMETS FOR ATTACHMENTS WHERE REQUIRED TO PREVENT SHORT-CIRCUITING OF ISOLATION.

4. ADJUST ISOLATORS TO BE FREE OF ISOLATION SHORT CIRCUITS DURING NORMAL OPERATION.

5. DO NOT OVERTIGHTEN FASTENERS SUCH THAT RESILIENT MATERIAL ISOLATOR PADS ARE COMPRESSED BEYOND

MANUFACTURER'S MAXIMUM RECOMMENDED DEFLECTION.

3.03 FIELD QUALITY CONTROL

A. INSPECT VIBRATION ISOLATION AND/OR SEISMIC CONTROL COMPONENTS FOR DAMAGE AND DEFECTS.

B. VIBRATION ISOLATION SYSTEMS:

1. VERIFY ISOLATOR STATIC DEFLECTIONS.

2. VERIFY VIBRATION ISOLATION PERFORMANCE DURING NORMAL OPERATION; INVESTIGATE SOURCES OF ISOLATION

SHORT CIRCUITS.

C. CORRECT DEFICIENCIES AND REPLACE DAMAGED OR DEFECTIVE VIBRATION ISOLATION AND/OR SEISMIC CONTROL

COMPONENTS.

END OF SECTION

SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS                                                                                                                          :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

B. NFPA 70E - STANDARD FOR ELECTRICAL SAFETY IN THE WORKPLACE 2021.

C. UL 969 - MARKING AND LABELING SYSTEMS CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. VERIFY FINAL DESIGNATIONS FOR EQUIPMENT, SYSTEMS, AND COMPONENTS TO BE IDENTIFIED PRIOR TO FABRICATION

OF IDENTIFICATION PRODUCTS.

B. SEQUENCING:

1. DO NOT CONCEAL ITEMS TO BE IDENTIFIED, IN LOCATIONS SUCH AS ABOVE SUSPENDED CEILINGS, UNTIL IDENTIFICATION

PRODUCTS HAVE BEEN INSTALLED.

2. DO NOT INSTALL IDENTIFICATION PRODUCTS UNTIL FINAL SURFACE FINISHES AND PAINTING ARE COMPLETE.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR EACH PRODUCT.

B. SHOP DRAWINGS:  PROVIDE SCHEDULE OF ITEMS TO BE IDENTIFIED INDICATING PROPOSED DESIGNATIONS, MATERIALS,

LEGENDS, AND FORMATS.

C. MANUFACTURER'S INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE STIPULATED BY PRODUCT

TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION, EXAMINATION, PREPARATION AND

INSTALLATION OF PRODUCT.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

1.05 FIELD CONDITIONS

A. DO NOT INSTALL ADHESIVE PRODUCTS WHEN AMBIENT TEMPERATURE IS LOWER THAN RECOMMENDED BY MANUFACTURER.

PART 2  PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. EXISTING WORK:  UNLESS SPECIFICALLY EXCLUDED, IDENTIFY EXISTING ELEMENTS TO REMAIN THAT ARE NOT ALREADY

IDENTIFIED IN ACCORDANCE WITH SPECIFIED REQUIREMENTS.

B. IDENTIFICATION FOR EQUIPMENT:

1. USE IDENTIFICATION NAMEPLATE TO IDENTIFY EACH PIECE OF ELECTRICAL DISTRIBUTION AND CONTROL EQUIPMENT

AND ASSOCIATED SECTIONS, COMPARTMENTS, AND COMPONENTS.

a. PANELBOARDS:

1) IDENTIFY AMPERE RATING.

2) IDENTIFY VOLTAGE AND PHASE.

3) IDENTIFY POWER SOURCE AND CIRCUIT NUMBER. INCLUDE LOCATION WHEN NOT WITHIN SIGHT OF EQUIPMENT.

4) IDENTIFY MAIN OVERCURRENT PROTECTIVE DEVICE. USE IDENTIFICATION LABEL FOR PANELBOARDS WITH A DOOR.

FOR POWER DISTRIBUTION PANELBOARDS WITHOUT A DOOR, USE IDENTIFICATION NAMEPLATE.

5) USE TYPEWRITTEN CIRCUIT DIRECTORY TO IDENTIFY LOAD(S) SERVED FOR PANELBOARDS WITH A DOOR. IDENTIFY

SPARES AND SPACES USING PENCIL.

6) FOR POWER PANELBOARDS WITHOUT A DOOR, USE IDENTIFICATION NAMEPLATE TO IDENTIFY LOAD(S) SERVED FOR

EACH BRANCH DEVICE. DO NOT IDENTIFY SPARES AND SPACES.

b. ENCLOSED  SWITCHES :

1) IDENTIFY VOLTAGE AND PHASE.

2) IDENTIFY POWER SOURCE AND CIRCUIT NUMBER. INCLUDE LOCATION WHEN NOT WITHIN SIGHT OF EQUIPMENT.

3) IDENTIFY LOAD(S) SERVED. INCLUDE LOCATION WHEN NOT WITHIN SIGHT OF EQUIPMENT.

2. EMERGENCY SYSTEM EQUIPMENT:

a. USE IDENTIFICATION NAMEPLATE OR VOLTAGE MARKER TO IDENTIFY EMERGENCY SYSTEM EQUIPMENT IN

ACCORDANCE WITH NFPA 70.

b. USE IDENTIFICATION NAMEPLATE AT EACH PIECE OF SERVICE EQUIPMENT TO IDENTIFY TYPE AND LOCATION OF

ON-SITE EMERGENCY POWER SOURCES.

c. USE IDENTIFICATION NAMEPLATE TO IDENTIFY EMERGENCY OPERATING INSTRUCTIONS FOR EMERGENCY SYSTEM

EQUIPMENT.

3. ARC FLASH HAZARD WARNING LABELS:  USE WARNING LABELS TO IDENTIFY ARC FLASH HAZARDS FOR ELECTRICAL

EQUIPMENT, SUCH AS SWITCHBOARDS, PANELBOARDS, INDUSTRIAL CONTROL PANELS, METER SOCKET ENCLOSURES,

AND MOTOR CONTROL CENTERS THAT ARE LIKELY TO REQUIRE EXAMINATION, ADJUSTMENT, SERVICING, OR

MAINTENANCE WHILE ENERGIZED.

a. MINIMUM SIZE:  3.5 BY 5 INCHES.

b. LEGEND:  INCLUDE ORANGE HEADER THAT READS "WARNING", FOLLOWED BY THE WORD MESSAGE "ARC FLASH AND

SHOCK HAZARD; APPROPRIATE PPE REQUIRED; DO NOT OPERATE CONTROLS OR OPEN COVERS WITHOUT

APPROPRIATE PERSONAL PROTECTION EQUIPMENT; FAILURE TO COMPLY MAY RESULT IN INJURY OR DEATH; REFER

TO NFPA 70E FOR MINIMUM PPE REQUIREMENTS" OR APPROVED EQUIVALENT.

4. USE WARNING LABELS, IDENTIFICATION NAMEPLATES, OR IDENTIFICATION LABELS TO IDENTIFY ELECTRICAL HAZARDS

FOR EQUIPMENT WHERE MULTIPLE POWER SOURCES ARE PRESENT WITH THE WORD MESSAGE "DANGER; HAZARDOUS

VOLTAGE; MULTIPLE POWER SOURCES MAY BE PRESENT; DISCONNECT ALL ELECTRIC POWER INCLUDING REMOTE

DISCONNECTS BEFORE SERVICING" OR APPROVED EQUIVALENT.

C. IDENTIFICATION FOR CONDUCTORS AND CABLES:

1. COLOR CODING FOR POWER CONDUCTORS 600 V AND LESS:  COMPLY WITH SECTION 260519.

2. USE IDENTIFICATION NAMEPLATE OR IDENTIFICATION LABEL TO IDENTIFY COLOR CODE FOR UNGROUNDED AND

GROUNDED POWER CONDUCTORS INSIDE DOOR OR ENCLOSURE AT EACH PIECE OF FEEDER OR BRANCH-CIRCUIT

DISTRIBUTION EQUIPMENT WHEN PREMISES HAS FEEDERS OR BRANCH CIRCUITS SERVED BY MORE THAN ONE NOMINAL

VOLTAGE SYSTEM.

3. USE WIRE AND CABLE MARKERS TO IDENTIFY CIRCUIT NUMBER OR OTHER DESIGNATION INDICATED FOR POWER,

CONTROL, AND INSTRUMENTATION CONDUCTORS AND CABLES AT THE FOLLOWING LOCATIONS:

a. AT EACH SOURCE AND LOAD CONNECTION.

b. WITHIN EQUIPMENT ENCLOSURES WHEN CONDUCTORS AND CABLES ENTER OR LEAVE THE ENCLOSURE.

4. USE WIRE AND CABLE MARKERS TO IDENTIFY CONNECTED GROUNDING ELECTRODE SYSTEM COMPONENTS FOR

GROUNDING ELECTRODE CONDUCTORS.

D. IDENTIFICATION FOR RACEWAYS:

1. USE UNDERGROUND WARNING TAPE TO IDENTIFY UNDERGROUND RACEWAYS.

E. IDENTIFICATION FOR BOXES:

1. USE IDENTIFICATION LABELS OR HANDWRITTEN TEXT USING INDELIBLE MARKER TO IDENTIFY CIRCUITS ENCLOSED.

a. FOR EXPOSED BOXES IN PUBLIC AREAS, USE ONLY IDENTIFICATION LABELS.

F. IDENTIFICATION FOR DEVICES:

1. WIRING DEVICE AND WALLPLATE FINISHES:  COMPLY WITH SECTION 262726.

2. USE IDENTIFICATION LABEL OR ENGRAVED WALLPLATE TO IDENTIFY SERVING BRANCH CIRCUIT FOR ALL RECEPTACLES.

a. FOR RECEPTACLES IN PUBLIC AREAS OR IN AREAS AS DIRECTED BY ARCHITECT, PROVIDE IDENTIFICATION ON INSIDE

SURFACE OF WALLPLATE.

3. USE IDENTIFICATION LABEL OR ENGRAVED WALLPLATE TO IDENTIFY LOAD CONTROLLED FOR WALL-MOUNTED CONTROL

DEVICES CONTROLLING LOADS THAT ARE NOT VISIBLE FROM THE CONTROL LOCATION AND FOR MULTIPLE

WALL-MOUNTED CONTROL DEVICES INSTALLED AT ONE LOCATION.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. IDENTIFICATION NAMEPLATES:

1. MATERIALS:

a. INDOOR CLEAN, DRY LOCATIONS:  USE PLASTIC NAMEPLATES.

b. OUTDOOR LOCATIONS:  USE PLASTIC, STAINLESS STEEL, OR ALUMINUM NAMEPLATES SUITABLE FOR EXTERIOR USE.

2. PLASTIC NAMEPLATES:  TWO-LAYER OR THREE-LAYER LAMINATED ACRYLIC OR ELECTRICALLY NON-CONDUCTIVE

PHENOLIC WITH BEVELED EDGES; MINIMUM THICKNESS OF 1/16 INCH; ENGRAVED TEXT.

3. STAINLESS STEEL NAMEPLATES:  MINIMUM THICKNESS OF 1/32 INCH; ENGRAVED OR LASER-ETCHED TEXT.

4. ALUMINUM NAMEPLATES:  ANODIZED; MINIMUM THICKNESS OF 1/32 INCH; ENGRAVED OR LASER-ETCHED TEXT.

5. MOUNTING HOLES FOR MECHANICAL FASTENERS:  TWO, CENTERED ON SIDES FOR SIZES UP TO 1 INCH HIGH; FOUR,

LOCATED AT CORNERS FOR LARGER SIZES.

B. IDENTIFICATION LABELS:

1. MATERIALS:  USE SELF-ADHESIVE LAMINATED PLASTIC LABELS; UV, CHEMICAL, WATER, HEAT, AND ABRASION RESISTANT.

a. USE ONLY FOR INDOOR LOCATIONS.

2. TEXT:  USE FACTORY PRE-PRINTED OR MACHINE-PRINTED TEXT. DO NOT USE HANDWRITTEN TEXT UNLESS OTHERWISE

INDICATED.

C. FORMAT FOR EQUIPMENT IDENTIFICATION:

1. MINIMUM SIZE:  1 INCH BY 2.5 INCHES.

2. LEGEND:

a. EQUIPMENT DESIGNATION OR OTHER APPROVED DESCRIPTION.

b. OTHER INFORMATION AS INDICATED.

3. TEXT: ALL CAPITALIZED UNLESS OTHERWISE INDICATED.

4. MINIMUM TEXT HEIGHT:

a. EQUIPMENT DESIGNATION:  1/2 INCH.

b. OTHER INFORMATION:  1/4 INCH.

5. COLOR:

a. NORMAL POWER SYSTEM: WHITE TEXT ON BLACK BACKGROUND.

D. FORMAT FOR GENERAL INFORMATION AND OPERATING INSTRUCTIONS:

1. MINIMUM SIZE:  1 INCH BY 2.5 INCHES.

2. LEGEND:  INCLUDE INFORMATION OR INSTRUCTIONS INDICATED OR AS REQUIRED FOR PROPER AND SAFE OPERATION

AND MAINTENANCE.

3. TEXT: ALL CAPITALIZED UNLESS OTHERWISE INDICATED.

4. MINIMUM TEXT HEIGHT:  1/4 INCH.

5. COLOR:  BLACK TEXT ON WHITE BACKGROUND UNLESS OTHERWISE INDICATED.
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E. FORMAT FOR RECEPTACLE IDENTIFICATION:

1. MINIMUM SIZE:  3/8 INCH BY 1.5 INCHES.

2. LEGEND:  POWER SOURCE AND CIRCUIT NUMBER OR OTHER DESIGNATION INDICATED.

3. TEXT: ALL CAPITALIZED UNLESS OTHERWISE INDICATED.

4. MINIMUM TEXT HEIGHT:  3/16 INCH.

5. COLOR:  BLACK TEXT ON CLEAR BACKGROUND.

F. FORMAT FOR CONTROL DEVICE IDENTIFICATION:

1. MINIMUM SIZE:  3/8 INCH BY 1.5 INCHES.

2. LEGEND:  LOAD CONTROLLED OR OTHER DESIGNATION INDICATED.

3. TEXT: ALL CAPITALIZED UNLESS OTHERWISE INDICATED.

4. MINIMUM TEXT HEIGHT:  3/16 INCH.

5. COLOR:  BLACK TEXT ON CLEAR BACKGROUND.

2.03 WIRE AND CABLE MARKERS

A. MARKERS FOR CONDUCTORS AND CABLES:  USE WRAP-AROUND SELF-ADHESIVE VINYL CLOTH, WRAP-AROUND

SELF-ADHESIVE VINYL SELF-LAMINATING, HEAT-SHRINK SLEEVE, PLASTIC SLEEVE, PLASTIC CLIP-ON, OR VINYL SPLIT SLEEVE

TYPE MARKERS SUITABLE FOR THE CONDUCTOR OR CABLE TO BE IDENTIFIED.

B. MARKERS FOR CONDUCTOR AND CABLE BUNDLES:  USE PLASTIC MARKER TAGS SECURED BY NYLON CABLE TIES.

C. LEGEND:  POWER SOURCE AND CIRCUIT NUMBER OR OTHER DESIGNATION INDICATED.

D. TEXT:  USE FACTORY PRE-PRINTED OR MACHINE-PRINTED TEXT, ALL CAPITALIZED UNLESS OTHERWISE INDICATED.

1. DO NOT USE HANDWRITTEN TEXT.

E. MINIMUM TEXT HEIGHT:  1/8 INCH.

F. COLOR:  BLACK TEXT ON WHITE BACKGROUND UNLESS OTHERWISE INDICATED.

2.04 UNDERGROUND WARNING TAPE

A. MATERIALS:  USE  FOIL-BACKED DETECTABLE TYPE  POLYETHYLENE TAPE SUITABLE FOR DIRECT BURIAL, UNLESS

OTHERWISE INDICATED.

B. FOIL-BACKED DETECTABLE TYPE TAPE:  3 INCHES WIDE, WITH MINIMUM THICKNESS OF 5 MIL, UNLESS OTHERWISE REQUIRED

FOR PROPER DETECTION.

C. LEGEND:  TYPE OF SERVICE, CONTINUOUSLY REPEATED OVER FULL LENGTH OF TAPE.

D. COLOR:

1. TAPE FOR BURIED POWER LINES:  BLACK TEXT ON RED BACKGROUND.

2. TAPE FOR BURIED COMMUNICATION, ALARM, AND SIGNAL LINES:  BLACK TEXT ON ORANGE BACKGROUND.

2.05 FLOOR MARKING TAPE

A. FLOOR MARKING TAPE FOR EQUIPMENT WORKING CLEARANCE IDENTIFICATION:  SELF-ADHESIVE VINYL OR POLYESTER

TAPE WITH OVERLAMINATE, 3 INCHES WIDE, WITH ALTERNATING BLACK AND WHITE STRIPES.

2.06 WARNING SIGNS AND LABELS

A. COMPLY WITH ANSI Z535.2 OR ANSI Z535.4 AS APPLICABLE.

B. WARNING SIGNS:

1. MATERIALS:

a. INDOOR DRY, CLEAN LOCATIONS:  USE FACTORY PRE-PRINTED RIGID PLASTIC OR SELF-ADHESIVE VINYL SIGNS.

b. OUTDOOR LOCATIONS:  USE FACTORY PRE-PRINTED RIGID ALUMINUM SIGNS.

2. RIGID SIGNS:  PROVIDE FOUR MOUNTING HOLES AT CORNERS FOR MECHANICAL FASTENERS.

3. MINIMUM SIZE:  7 BY 10 INCHES UNLESS OTHERWISE INDICATED.

C. WARNING LABELS:

1. MATERIALS:  USE FACTORY PRE-PRINTED OR MACHINE-PRINTED SELF-ADHESIVE POLYESTER OR SELF-ADHESIVE VINYL

LABELS; UV, CHEMICAL, WATER, HEAT, AND ABRASION RESISTANT; PRODUCED USING MATERIALS RECOGNIZED TO UL 969.

a. DO NOT USE LABELS DESIGNED TO BE COMPLETED USING HANDWRITTEN TEXT.

2. MACHINE-PRINTED LABELS:  USE THERMAL TRANSFER PROCESS PRINTING MACHINES AND ACCESSORIES RECOMMENDED

BY LABEL MANUFACTURER.

3. MINIMUM SIZE:  2 BY 4 INCHES UNLESS OTHERWISE INDICATED.

PART 3  EXECUTION

3.01 PREPARATION

A. CLEAN SURFACES TO RECEIVE ADHESIVE PRODUCTS ACCORDING TO MANUFACTURER'S INSTRUCTIONS.

3.02 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL IDENTIFICATION PRODUCTS TO BE PLAINLY VISIBLE FOR EXAMINATION, ADJUSTMENT, SERVICING, AND

MAINTENANCE. UNLESS OTHERWISE INDICATED, LOCATE PRODUCTS AS FOLLOWS:

1. SURFACE-MOUNTED EQUIPMENT:  ENCLOSURE FRONT.

2. FLUSH-MOUNTED EQUIPMENT:  INSIDE OF EQUIPMENT DOOR.

3. FREE-STANDING EQUIPMENT:  ENCLOSURE FRONT; ALSO ENCLOSURE REAR FOR EQUIPMENT WITH REAR ACCESS.

4. BRANCH DEVICES:  ADJACENT TO DEVICE.

5. INTERIOR COMPONENTS:  LEGIBLE FROM THE POINT OF ACCESS.

6. CONDUITS:  LEGIBLE FROM THE FLOOR.

7. BOXES:  OUTSIDE FACE OF COVER.

8. CONDUCTORS AND CABLES:  LEGIBLE FROM THE POINT OF ACCESS.

9. DEVICES:  OUTSIDE FACE OF COVER.

C. INSTALL IDENTIFICATION PRODUCTS CENTERED, LEVEL, AND PARALLEL WITH LINES OF ITEM BEING IDENTIFIED.

D. SECURE NAMEPLATES TO EXTERIOR SURFACES OF ENCLOSURES USING STAINLESS STEEL SCREWS AND TO INTERIOR

SURFACES USING SELF-ADHESIVE BACKING OR EPOXY CEMENT.

1. DO NOT USE ADHESIVES ON EXTERIOR SURFACES EXCEPT WHERE SUBSTRATE CANNOT BE PENETRATED.

E. INSTALL SELF-ADHESIVE LABELS AND MARKERS TO ACHIEVE MAXIMUM ADHESION, WITH NO BUBBLES OR WRINKLES AND

EDGES PROPERLY SEALED.

F. INSTALL UNDERGROUND WARNING TAPE ABOVE BURIED LINES WITH ONE TAPE PER TRENCH AT 3 INCHES BELOW FINISHED

GRADE.

G. SECURE RIGID SIGNS USING STAINLESS STEEL SCREWS.

H. MARK ALL HANDWRITTEN TEXT, WHERE PERMITTED, TO BE NEAT AND LEGIBLE.

3.03 FIELD QUALITY CONTROL

A. REPLACE SELF-ADHESIVE LABELS AND MARKERS THAT EXHIBIT BUBBLES, WRINKLES, CURLING OR OTHER SIGNS OF

IMPROPER ADHESION.

END OF SECTION
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PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. FS W-C-375 - CIRCUIT BREAKERS, MOLDED CASE; BRANCH CIRCUIT AND SERVICE 2013E (AMENDED 2017).

B. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

C. NECA 407 - STANDARD FOR INSTALLING AND MAINTAINING PANELBOARDS 2015.

D. NEMA 250 - ENCLOSURES FOR ELECTRICAL EQUIPMENT (1000 VOLTS MAXIMUM) 2020.

E. NEMA PB 1 - PANELBOARDS 2011.

F. NEMA PB 1.1 - GENERAL INSTRUCTIONS FOR PROPER INSTALLATION, OPERATION AND MAINTENANCE OF PANELBOARDS

RATED 600 VOLTS OR LESS 2013.

G. NETA ATS - ACCEPTANCE TESTING SPECIFICATIONS FOR ELECTRICAL POWER EQUIPMENT AND SYSTEMS 2017.

H. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

I. UL 50 - ENCLOSURES FOR ELECTRICAL EQUIPMENT, NON-ENVIRONMENTAL CONSIDERATIONS CURRENT EDITION, INCLUDING

ALL REVISIONS.

J. UL 50E - ENCLOSURES FOR ELECTRICAL EQUIPMENT, ENVIRONMENTAL CONSIDERATIONS CURRENT EDITION, INCLUDING ALL

REVISIONS.

K. UL 67 - PANELBOARDS CURRENT EDITION, INCLUDING ALL REVISIONS.

L. UL 489 - MOLDED-CASE CIRCUIT BREAKERS, MOLDED-CASE SWITCHES AND CIRCUIT BREAKER ENCLOSURES CURRENT

EDITION, INCLUDING ALL REVISIONS.

M.UL 943 - GROUND-FAULT CIRCUIT-INTERRUPTERS CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE THE WORK WITH OTHER TRADES TO AVOID PLACEMENT OF DUCTWORK, PIPING, EQUIPMENT, OR OTHER

POTENTIAL OBSTRUCTIONS WITHIN THE DEDICATED EQUIPMENT SPACES AND WORKING CLEARANCES FOR ELECTRICAL

EQUIPMENT REQUIRED BY NFPA 70.

2. COORDINATE ARRANGEMENT OF ELECTRICAL EQUIPMENT WITH THE DIMENSIONS AND CLEARANCE REQUIREMENTS OF

THE ACTUAL EQUIPMENT TO BE INSTALLED.

3. COORDINATE THE WORK WITH OTHER TRADES TO PROVIDE WALLS SUITABLE FOR INSTALLATION OF FLUSH-MOUNTED

PANELBOARDS WHERE INDICATED.

4. VERIFY WITH MANUFACTURER THAT CONDUCTOR TERMINATIONS ARE SUITABLE FOR USE WITH THE CONDUCTORS TO BE

INSTALLED.

5. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.
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1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR PANELBOARDS,

ENCLOSURES, OVERCURRENT PROTECTIVE DEVICES, AND OTHER INSTALLED COMPONENTS AND ACCESSORIES.

B. SHOP DRAWINGS:  INDICATE OUTLINE AND SUPPORT POINT DIMENSIONS, VOLTAGE, MAIN BUS AMPACITY, OVERCURRENT

PROTECTIVE DEVICE ARRANGEMENT AND SIZES, SHORT CIRCUIT CURRENT RATINGS, CONDUIT ENTRY LOCATIONS,

CONDUCTOR TERMINAL INFORMATION, AND INSTALLED FEATURES AND ACCESSORIES.

1. INCLUDE DIMENSIONED PLAN AND ELEVATION VIEWS OF PANELBOARDS AND ADJACENT EQUIPMENT WITH ALL REQUIRED

CLEARANCES INDICATED.

2. INCLUDE WIRING DIAGRAMS SHOWING ALL FACTORY AND FIELD CONNECTIONS.

3. CLEARLY INDICATE WHETHER PROPOSED SHORT CIRCUIT CURRENT RATINGS ARE FULLY RATED OR, WHERE

ACCEPTABLE, SERIES RATED SYSTEMS.

C. MANUFACTURER'S INSTALLATION INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE

STIPULATED BY PRODUCT TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION,

EXAMINATION, PREPARATION, AND INSTALLATION OF PRODUCT.

D. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL INSTALLED LOCATIONS OF PANELBOARDS AND ACTUAL INSTALLED

CIRCUITING ARRANGEMENTS.

E. MAINTENANCE DATA:  INCLUDE INFORMATION ON REPLACEMENT PARTS AND RECOMMENDED MAINTENANCE PROCEDURES

AND INTERVALS.

F. MAINTENANCE MATERIALS:   FURNISH THE FOLLOWING FOR OWNER'S USE IN MAINTENANCE OF PROJECT.

1. PANELBOARD KEYS:  TWO OF EACH DIFFERENT KEY.

2. SEE SECTION 262813 FOR REQUIREMENTS FOR SPARE FUSES AND SPARE FUSE CABINETS.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE PANELBOARDS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND NECA

407.

B. STORE IN A CLEAN, DRY SPACE.  MAINTAIN FACTORY WRAPPING OR PROVIDE AN ADDITIONAL HEAVY CANVAS OR HEAVY

PLASTIC COVER TO PROTECT UNITS FROM DIRT, WATER, CONSTRUCTION DEBRIS, AND TRAFFIC.

C. HANDLE CAREFULLY IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS TO AVOID DAMAGE TO PANELBOARD

INTERNAL COMPONENTS, ENCLOSURE, AND FINISH.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. SOURCE LIMITATIONS:  FURNISH PANELBOARDS AND ASSOCIATED COMPONENTS PRODUCED BY THE SAME MANUFACTURER

AS THE OTHER ELECTRICAL DISTRIBUTION EQUIPMENT USED FOR THIS PROJECT AND OBTAINED FROM A SINGLE SUPPLIER.

2.02 PANELBOARDS - GENERAL REQUIREMENTS

A. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

B. UNLESS OTHERWISE INDICATED, PROVIDE PRODUCTS SUITABLE FOR CONTINUOUS OPERATION UNDER THE FOLLOWING

SERVICE CONDITIONS:

1. ALTITUDE:  LESS THAN 6,600 FEET.

2. AMBIENT TEMPERATURE:

a. PANELBOARDS CONTAINING CIRCUIT BREAKERS:  BETWEEN 23 DEGREES F AND 104 DEGREES F.

C. SHORT CIRCUIT CURRENT RATING:

1. PROVIDE PANELBOARDS WITH LISTED SHORT CIRCUIT CURRENT RATING NOT LESS THAN THE AVAILABLE FAULT

CURRENT AT THE INSTALLED LOCATION AS INDICATED ON THE DRAWINGS.

2. LISTED SERIES RATINGS ARE  NOT ACCEPTABLE .

3. LABEL EQUIPMENT UTILIZING SERIES RATINGS AS REQUIRED BY NFPA 70.

D. MAINS:  CONFIGURE FOR TOP OR BOTTOM INCOMING FEED AS INDICATED OR AS REQUIRED FOR THE INSTALLATION.

E. BRANCH OVERCURRENT PROTECTIVE DEVICES:  REPLACEABLE WITHOUT DISTURBING ADJACENT DEVICES.

F. BUSSING:  SIZED IN ACCORDANCE WITH UL 67 TEMPERATURE RISE REQUIREMENTS.

1. PROVIDE FULLY RATED NEUTRAL BUS UNLESS OTHERWISE INDICATED, WITH A SUITABLE LUG FOR EACH FEEDER OR

BRANCH CIRCUIT REQUIRING A NEUTRAL CONNECTION.

2. PROVIDE SOLIDLY BONDED EQUIPMENT GROUND BUS IN EACH PANELBOARD, WITH A SUITABLE LUG FOR EACH FEEDER

AND BRANCH CIRCUIT EQUIPMENT GROUNDING CONDUCTOR.

G. CONDUCTOR TERMINATIONS:  SUITABLE FOR USE WITH THE CONDUCTORS TO BE INSTALLED.

H. ENCLOSURES:  COMPLY WITH NEMA 250, AND LIST AND LABEL AS COMPLYING WITH UL 50 AND UL 50E.

1. ENVIRONMENT TYPE PER NEMA 250: UNLESS OTHERWISE INDICATED, AS SPECIFIED FOR THE FOLLOWING INSTALLATION

LOCATIONS:

a. INDOOR CLEAN, DRY LOCATIONS:  TYPE 1.

2. BOXES:  GALVANIZED STEEL UNLESS OTHERWISE INDICATED.

a. PROVIDE WIRING GUTTERS SIZED TO ACCOMMODATE THE CONDUCTORS TO BE INSTALLED.

b. INCREASE GUTTER SPACE AS REQUIRED WHERE SUB-FEED LUGS, FEED-THROUGH LUGS, GUTTER TAPS, OR

OVERSIZED LUGS ARE PROVIDED.

3. FRONTS:

a. FRONTS FOR SURFACE-MOUNTED ENCLOSURES:  SAME DIMENSIONS AS BOXES.

b. FRONTS FOR FLUSH-MOUNTED ENCLOSURES:  OVERLAP BOXES ON ALL SIDES TO CONCEAL ROUGH OPENING.

c. FINISH FOR PAINTED STEEL FRONTS:  MANUFACTURER'S STANDARD GREY UNLESS OTHERWISE INDICATED.

4. LOCKABLE DOORS:  ALL LOCKS KEYED ALIKE UNLESS OTHERWISE INDICATED.

I. FUTURE PROVISIONS:  PREPARE ALL UNUSED SPACES FOR FUTURE INSTALLATION OF DEVICES INCLUDING BUSSING,

CONNECTORS, MOUNTING HARDWARE AND ALL OTHER REQUIRED PROVISIONS.

J. SURGE PROTECTIVE DEVICES:  WHERE FACTORY-INSTALLED, INTERNALLY MOUNTED SURGE PROTECTIVE DEVICES ARE

PROVIDED IN ACCORDANCE WITH SECTION 264300, LIST AND LABEL PANELBOARDS AS A COMPLETE ASSEMBLY INCLUDING

SURGE PROTECTIVE DEVICE.

K. LOAD CENTERS ARE NOT ACCEPTABLE.

L. PROVIDE THE FOLLOWING FEATURES AND ACCESSORIES WHERE INDICATED OR WHERE REQUIRED TO COMPLETE

INSTALLATION:

1. FEED-THROUGH LUGS.

2. SUB-FEED LUGS.

2.03 POWER DISTRIBUTION PANELBOARDS

A. DESCRIPTION:  PANELBOARDS COMPLYING WITH NEMA PB 1, POWER AND FEEDER DISTRIBUTION TYPE, CIRCUIT BREAKER

TYPE, AND LISTED AND LABELED AS COMPLYING WITH UL 67; RATINGS, CONFIGURATIONS AND FEATURES AS INDICATED ON

THE DRAWINGS.

B. CONDUCTOR TERMINATIONS:

1. MAIN AND NEUTRAL LUG MATERIAL:  ALUMINUM, SUITABLE FOR TERMINATING ALUMINUM OR COPPER CONDUCTORS.

2. MAIN AND NEUTRAL LUG TYPE:  MECHANICAL.

C. BUSSING:

1. PHASE AND NEUTRAL BUS MATERIAL:  ALUMINUM.

2. GROUND BUS MATERIAL:  ALUMINUM.

D. CIRCUIT BREAKERS:

1. PROVIDE  BOLT-ON  TYPE  .

2. PROVIDE THERMAL MAGNETIC CIRCUIT BREAKERS UNLESS OTHERWISE INDICATED.

3. PROVIDE ELECTRONIC TRIP CIRCUIT BREAKERS WHERE INDICATED.

E. ENCLOSURES:

1. PROVIDE SURFACE-MOUNTED ENCLOSURES UNLESS OTHERWISE INDICATED.

2. FRONTS:  PROVIDE DOOR-IN-DOOR TRIM WITH HINGED COVER FOR ACCESS TO LOAD TERMINALS AND WIRING GUTTERS,

AND SEPARATE LOCKABLE HINGED DOOR WITH CONCEALED HINGES FOR ACCESS TO OVERCURRENT PROTECTIVE

DEVICE HANDLES WITHOUT EXPOSING LIVE PARTS.

3. PROVIDE CLEAR PLASTIC CIRCUIT DIRECTORY HOLDER MOUNTED ON INSIDE OF DOOR.

2.04 LIGHTING AND APPLIANCE PANELBOARDS

A. DESCRIPTION:  PANELBOARDS COMPLYING WITH NEMA PB 1, LIGHTING AND APPLIANCE BRANCH CIRCUIT TYPE, CIRCUIT

BREAKER TYPE, AND LISTED AND LABELED AS COMPLYING WITH UL 67; RATINGS, CONFIGURATIONS AND FEATURES AS

INDICATED ON THE DRAWINGS.

B. CONDUCTOR TERMINATIONS:

1. MAIN AND NEUTRAL LUG MATERIAL:   COPPER, SUITABLE FOR TERMINATING COPPER CONDUCTORS ONLY .

2. MAIN AND NEUTRAL LUG TYPE:  MECHANICAL.

C. BUSSING:

1. PHASE BUS CONNECTIONS:  ARRANGED FOR SEQUENTIAL PHASING OF OVERCURRENT PROTECTIVE DEVICES.

2. PHASE AND NEUTRAL BUS MATERIAL:   COPPER .

3. GROUND BUS MATERIAL:   COPPER .

D. CIRCUIT BREAKERS:  THERMAL MAGNETIC BOLT-ON TYPE UNLESS OTHERWISE INDICATED.

E. ENCLOSURES:

1. PROVIDE SURFACE-MOUNTED OR FLUSH-MOUNTED ENCLOSURES AS INDICATED.

2. FRONTS:  PROVIDE DOOR-IN-DOOR TRIM WITH HINGED COVER FOR ACCESS TO LOAD TERMINALS AND WIRING GUTTERS,

AND SEPARATE LOCKABLE HINGED DOOR WITH CONCEALED HINGES FOR ACCESS TO OVERCURRENT PROTECTIVE

DEVICE HANDLES WITHOUT EXPOSING LIVE PARTS.

3. PROVIDE CLEAR PLASTIC CIRCUIT DIRECTORY HOLDER MOUNTED ON INSIDE OF DOOR.
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2.05 OVERCURRENT PROTECTIVE DEVICES

A. MOLDED CASE CIRCUIT BREAKERS:

1. DESCRIPTION:  QUICK-MAKE, QUICK-BREAK, OVER CENTER TOGGLE, TRIP-FREE, TRIP-INDICATING CIRCUIT BREAKERS

LISTED AND LABELED AS COMPLYING WITH UL 489, AND COMPLYING WITH FS W-C-375 WHERE APPLICABLE; RATINGS,

CONFIGURATIONS, AND FEATURES AS INDICATED ON THE DRAWINGS.

2. INTERRUPTING CAPACITY:

a. PROVIDE CIRCUIT BREAKERS WITH INTERRUPTING CAPACITY AS REQUIRED TO PROVIDE THE SHORT CIRCUIT CURRENT

RATING INDICATED, BUT NOT LESS THAN:

1)  22,000  RMS SYMMETRICAL AMPERES AT 240 VAC OR 208 VAC.

b. FULLY RATED SYSTEMS:  PROVIDE CIRCUIT BREAKERS WITH INTERRUPTING CAPACITY NOT LESS THAN THE SHORT

CIRCUIT CURRENT RATING INDICATED.

c. SERIES RATED SYSTEMS:  PROVIDE CIRCUIT BREAKERS LISTED IN COMBINATION WITH UPSTREAM DEVICES TO

PROVIDE INTERRUPTING RATING NOT LESS THAN THE SHORT CIRCUIT CURRENT RATING INDICATED.

3. CONDUCTOR TERMINATIONS:

a. PROVIDE MECHANICAL LUGS UNLESS OTHERWISE INDICATED.

b. LUG MATERIAL:  ALUMINUM, SUITABLE FOR TERMINATING ALUMINUM OR COPPER CONDUCTORS.

4. THERMAL MAGNETIC CIRCUIT BREAKERS:  FOR EACH POLE, FURNISH THERMAL INVERSE TIME TRIPPING ELEMENT FOR

OVERLOAD PROTECTION AND MAGNETIC INSTANTANEOUS TRIPPING ELEMENT FOR SHORT CIRCUIT PROTECTION.

a. PROVIDE FIELD-ADJUSTABLE MAGNETIC INSTANTANEOUS TRIP SETTING FOR CIRCUIT BREAKER FRAME SIZES 225

AMPERES AND LARGER.

5. ELECTRONIC TRIP CIRCUIT BREAKERS:  FURNISH SOLID STATE, MICROPROCESSOR-BASED, TRUE RMS SENSING TRIP

UNITS.

a. PROVIDE THE FOLLOWING FIELD-ADJUSTABLE TRIP RESPONSE SETTINGS:

1) LONG TIME PICKUP, ADJUSTABLE BY REPLACING INTERCHANGEABLE TRIP UNIT OR BY SETTING DIAL.

2) LONG TIME DELAY.

3) SHORT TIME PICKUP AND DELAY.

4) INSTANTANEOUS PICKUP.

6. MULTI-POLE CIRCUIT BREAKERS:  FURNISH WITH COMMON TRIP FOR ALL POLES.

7. PROVIDE THE FOLLOWING CIRCUIT BREAKER TYPES WHERE INDICATED:

a. GROUND FAULT CIRCUIT INTERRUPTER (GFCI) CIRCUIT BREAKERS:  LISTED AS COMPLYING WITH UL 943, CLASS A FOR

PROTECTION OF PERSONNEL.

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

B. VERIFY THAT THE RATINGS AND CONFIGURATIONS OF THE PANELBOARDS AND ASSOCIATED COMPONENTS ARE

CONSISTENT WITH THE INDICATED REQUIREMENTS.

C. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE PANELBOARDS.

D. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

B. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

C. INSTALL PANELBOARDS IN ACCORDANCE WITH NECA 407 AND NEMA PB 1.1.

D. ARRANGE EQUIPMENT TO PROVIDE MINIMUM CLEARANCES IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND

NFPA 70.

E. PROVIDE REQUIRED SUPPORT AND ATTACHMENT IN ACCORDANCE WITH SECTION 260529.

F. INSTALL PANELBOARDS PLUMB.

G. INSTALL FLUSH-MOUNTED PANELBOARDS SO THAT TRIMS FIT COMPLETELY FLUSH TO WALL WITH NO GAPS AND ROUGH

OPENING COMPLETELY COVERED.

H. MOUNT PANELBOARDS SUCH THAT THE HIGHEST POSITION OF ANY OPERATING HANDLE FOR CIRCUIT BREAKERS OR

SWITCHES DOES NOT EXCEED 79 INCHES ABOVE THE FLOOR OR WORKING PLATFORM.

I. PROVIDE MINIMUM OF SIX SPARE 1 INCH TRADE SIZE CONDUITS OUT OF EACH FLUSH-MOUNTED PANELBOARD STUBBED

INTO ACCESSIBLE SPACE ABOVE CEILING AND BELOW FLOOR.

J. PROVIDE GROUNDING AND BONDING IN ACCORDANCE WITH SECTION 260526.

K. INSTALL ALL FIELD-INSTALLED BRANCH DEVICES, COMPONENTS, AND ACCESSORIES.

L. SET FIELD-ADJUSTABLE CIRCUIT BREAKER TRIPPING FUNCTION SETTINGS AS INDICATED.

M.PROVIDE FILLER PLATES TO COVER UNUSED SPACES IN PANELBOARDS.

3.03 FIELD QUALITY CONTROL

A. INSPECT AND TEST IN ACCORDANCE WITH NETA ATS, EXCEPT SECTION 4.

B. MOLDED CASE CIRCUIT BREAKERS:  PERFORM INSPECTIONS AND TESTS LISTED IN NETA ATS, SECTION 7.6.1.1  FOR ALL

MAIN CIRCUIT BREAKERS AND CIRCUIT BREAKERS LARGER THAN 225 AMPERES . TESTS LISTED AS OPTIONAL ARE  NOT

REQUIRED. 

C. TEST GFCI CIRCUIT BREAKERS TO VERIFY PROPER OPERATION.

D. CORRECT DEFICIENCIES AND REPLACE DAMAGED OR DEFECTIVE PANELBOARDS OR ASSOCIATED COMPONENTS.

3.04 ADJUSTING

A. ADJUST TIGHTNESS OF MECHANICAL AND ELECTRICAL CONNECTIONS TO MANUFACTURER'S RECOMMENDED TORQUE

SETTINGS.

B. ADJUST ALIGNMENT OF PANELBOARD FRONTS.

C. LOAD BALANCING:  FOR EACH PANELBOARD, REARRANGE CIRCUITS SUCH THAT THE DIFFERENCE BETWEEN EACH

MEASURED STEADY STATE PHASE LOAD DOES NOT EXCEED 20 PERCENT AND ADJUST CIRCUIT DIRECTORIES ACCORDINGLY.

 MAINTAIN PROPER PHASING FOR MULTI-WIRE BRANCH CIRCUITS.

3.05 CLEANING

A. CLEAN DIRT AND DEBRIS FROM PANELBOARD ENCLOSURES AND COMPONENTS ACCORDING TO MANUFACTURER'S

INSTRUCTIONS.

B. REPAIR SCRATCHED OR MARRED EXTERIOR SURFACES TO MATCH ORIGINAL FACTORY FINISH.

END OF SECTION

SECTION 262726 - WIRING DEVICES                                                                                                                                                                           :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. FS W-C-596 - CONNECTOR, ELECTRICAL, POWER, GENERAL SPECIFICATION FOR 2017H.

B. FS W-S-896 - SWITCHES, TOGGLE (TOGGLE AND LOCK), FLUSH-MOUNTED (GENERAL SPECIFICATION) 2017G.

C. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

D. NECA 130 - STANDARD FOR INSTALLING AND MAINTAINING WIRING DEVICES 2016.

E. NEMA WD 1 - GENERAL COLOR REQUIREMENTS FOR WIRING DEVICES 1999 (REAFFIRMED 2020).

F. NEMA WD 6 - WIRING DEVICES - DIMENSIONAL SPECIFICATIONS 2016.

G. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

H. UL 20 - GENERAL-USE SNAP SWITCHES CURRENT EDITION, INCLUDING ALL REVISIONS.

I. UL 498 - ATTACHMENT PLUGS AND RECEPTACLES CURRENT EDITION, INCLUDING ALL REVISIONS.

J. UL 514D - COVER PLATES FOR FLUSH-MOUNTED WIRING DEVICES CURRENT EDITION, INCLUDING ALL REVISIONS.

K. UL 943 - GROUND-FAULT CIRCUIT-INTERRUPTERS CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE WIRING DEVICE RATINGS AND CONFIGURATIONS WITH THE ELECTRICAL REQUIREMENTS OF ACTUAL

EQUIPMENT TO BE INSTALLED.

2. COORDINATE THE PLACEMENT OF OUTLET BOXES FOR WALL SWITCHES WITH ACTUAL INSTALLED DOOR SWINGS.

3. COORDINATE THE INSTALLATION AND PREPARATION OF UNEVEN SURFACES, SUCH AS SPLIT FACE BLOCK, TO PROVIDE

SUITABLE SURFACE FOR INSTALLATION OF WIRING DEVICES.

4. NOTIFY ARCHITECT OF ANY CONFLICTS OR DEVIATIONS FROM CONTRACT DOCUMENTS TO OBTAIN DIRECTION PRIOR TO

PROCEEDING WITH WORK.

B. SEQUENCING:

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S CATALOG INFORMATION SHOWING DIMENSIONS, COLORS, AND

CONFIGURATIONS.

B. MANUFACTURER'S INSTALLATION INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE

STIPULATED BY PRODUCT TESTING AGENCY. INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION,

EXAMINATION, PREPARATION, AND INSTALLATION OF PRODUCT.

C. OPERATION AND MAINTENANCE DATA:

1. GFCI RECEPTACLES:  INCLUDE INFORMATION ON STATUS INDICATORS.

D. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL INSTALLED LOCATIONS OF WIRING DEVICES.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PRODUCTS:  LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

1.05 DELIVERY, STORAGE, AND PROTECTION

A. STORE IN A CLEAN, DRY SPACE IN ORIGINAL MANUFACTURER'S PACKAGING UNTIL READY FOR INSTALLATION.

PART 2  PRODUCTS

2.01 WIRING DEVICE APPLICATIONS

A. PROVIDE WIRING DEVICES SUITABLE FOR INTENDED USE AND WITH RATINGS ADEQUATE FOR LOAD SERVED.

B. FOR SINGLE RECEPTACLES INSTALLED ON AN INDIVIDUAL BRANCH CIRCUIT, PROVIDE RECEPTACLE WITH AMPERE RATING

NOT LESS THAN THAT OF THE BRANCH CIRCUIT.

C. PROVIDE WEATHER RESISTANT GFCI RECEPTACLES WITH SPECIFIED WEATHERPROOF COVERS FOR RECEPTACLES

INSTALLED OUTDOORS OR IN DAMP OR WET LOCATIONS.

2.02 WIRING DEVICE FINISHES

A. PROVIDE WIRING DEVICE FINISHES AS DESCRIBED BELOW UNLESS OTHERWISE INDICATED.

B. WIRING DEVICES INSTALLED IN UNFINISHED SPACES:  GRAY WITH GALVANIZED STEEL WALL PLATE.

C. WIRING DEVICES INSTALLED IN WET OR DAMP LOCATIONS:   GRAY WITH SPECIFIED WEATHERPROOF COVER.

SECTION 262726 - WIRING DEVICES                                                                                                                                                                           :

2.03 WALL SWITCHES

A. WALL SWITCHES - GENERAL REQUIREMENTS:  AC ONLY, QUIET OPERATING, GENERAL-USE SNAP SWITCHES WITH SILVER

ALLOY CONTACTS, COMPLYING WITH NEMA WD 1 AND NEMA WD 6, AND LISTED AS COMPLYING WITH UL 20 AND WHERE

APPLICABLE, FS W-S-896; TYPES AS INDICATED ON THE DRAWINGS.

1. WIRING PROVISIONS:  TERMINAL SCREWS FOR SIDE WIRING AND SCREW ACTUATED BINDING CLAMP FOR BACK WIRING

WITH SEPARATE GROUND TERMINAL SCREW.

B. STANDARD WALL SWITCHES:  INDUSTRIAL SPECIFICATION GRADE, 20 A, 120/277 V WITH STANDARD TOGGLE TYPE SWITCH

ACTUATOR AND MAINTAINED CONTACTS; SINGLE POLE SINGLE THROW, DOUBLE POLE SINGLE THROW, THREE WAY, OR

FOUR WAY AS INDICATED ON THE DRAWINGS.

2.04 RECEPTACLES

A. MANUFACTURERS:

1. SOURCE LIMITATIONS:  WHERE WALL CONTROLS ARE FURNISHED AS PART OF LIGHTING CONTROL SYSTEM, PROVIDE

ACCESSORY MATCHING RECEPTACLES AND WALLPLATES BY THE SAME MANUFACTURER IN LOCATIONS INDICATED.

B. RECEPTACLES - GENERAL REQUIREMENTS:  SELF-GROUNDING, COMPLYING WITH NEMA WD 1 AND NEMA WD 6, AND LISTED

AS COMPLYING WITH UL 498, AND WHERE APPLICABLE, FS W-C-596; TYPES AS INDICATED ON THE DRAWINGS.

1. WIRING PROVISIONS:  TERMINAL SCREWS FOR SIDE WIRING OR SCREW ACTUATED BINDING CLAMP FOR BACK WIRING

WITH SEPARATE GROUND TERMINAL SCREW.

2. NEMA CONFIGURATIONS SPECIFIED ARE ACCORDING TO NEMA WD 6.

C. CONVENIENCE RECEPTACLES:

1. STANDARD CONVENIENCE RECEPTACLES:  INDUSTRIAL SPECIFICATION GRADE, 20A, 125V, NEMA 5-20R; SINGLE OR

DUPLEX AS INDICATED ON THE DRAWINGS.

D. GFCI RECEPTACLES:

1. GFCI RECEPTACLES - GENERAL REQUIREMENTS:  SELF-TESTING, WITH FEED-THROUGH PROTECTION AND LIGHT TO

INDICATE GROUND FAULT TRIPPED CONDITION AND LOSS OF PROTECTION; LISTED AS COMPLYING WITH UL 943, CLASS A.

2. WEATHER RESISTANT GFCI RECEPTACLES:  INDUSTRIAL SPECIFICATION GRADE, DUPLEX, 20A, 125V, NEMA 5-20R,

RECTANGULAR DECORATOR STYLE, LISTED AND LABELED AS WEATHER RESISTANT TYPE COMPLYING WITH UL 498

SUPPLEMENT SE SUITABLE FOR INSTALLATION IN DAMP OR WET LOCATIONS.

2.05 WALL PLATES

A. WALL PLATES:  COMPLY WITH UL 514D.

1. CONFIGURATION:  ONE PIECE COVER AS REQUIRED FOR QUANTITY AND TYPES OF CORRESPONDING WIRING DEVICES.

2. SIZE:   STANDARD.

3. SCREWS:  METAL WITH SLOTTED HEADS FINISHED TO MATCH WALL PLATE FINISH.

B. GALVANIZED STEEL WALL PLATES:  ROUNDED CORNERS AND EDGES, WITH CORROSION RESISTANT SCREWS.

C. WEATHERPROOF COVERS FOR WET LOCATIONS:  GASKETED, CAST ALUMINUM, WITH HINGED LOCKABLE COVER AND

CORROSION-RESISTANT SCREWS; LISTED AS SUITABLE FOR USE IN WET LOCATIONS WHILE IN USE WITH ATTACHMENT

PLUGS CONNECTED AND IDENTIFIED AS EXTRA-DUTY TYPE.

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

B. VERIFY THAT OUTLET BOXES ARE INSTALLED IN PROPER LOCATIONS AND AT PROPER MOUNTING HEIGHTS AND ARE

PROPERLY SIZED TO ACCOMMODATE DEVICES AND CONDUCTORS IN ACCORDANCE WITH NFPA 70.

C. VERIFY THAT WALL OPENINGS ARE NEATLY CUT AND WILL BE COMPLETELY COVERED BY WALL PLATES.

D. VERIFY THAT FINAL SURFACE FINISHES ARE COMPLETE, INCLUDING PAINTING.

E. VERIFY THAT BRANCH CIRCUIT WIRING INSTALLATION IS COMPLETED, TESTED, AND READY FOR CONNECTION TO WIRING

DEVICES.

F. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 PREPARATION

A. PROVIDE EXTENSION RINGS TO BRING OUTLET BOXES FLUSH WITH FINISHED SURFACE.

B. CLEAN DIRT, DEBRIS, PLASTER, AND OTHER FOREIGN MATERIALS FROM OUTLET BOXES.

3.03 INSTALLATION

A. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP) AND, WHERE APPLICABLE, NECA 130, INCLUDING

MOUNTING HEIGHTS SPECIFIED IN THOSE STANDARDS UNLESS OTHERWISE INDICATED.

B. COORDINATE LOCATIONS OF OUTLET BOXES PROVIDED UNDER SECTION 260533.16 AS REQUIRED FOR INSTALLATION OF

WIRING DEVICES PROVIDED UNDER THIS SECTION.

1. MOUNTING HEIGHTS: UNLESS OTHERWISE INDICATED, AS FOLLOWS:

a. WALL SWITCHES:  48 INCHES ABOVE FINISHED FLOOR.

b. RECEPTACLES:  18 INCHES ABOVE FINISHED FLOOR OR 6 INCHES ABOVE COUNTER.

2. ORIENT OUTLET BOXES FOR VERTICAL INSTALLATION OF WIRING DEVICES UNLESS OTHERWISE INDICATED.

3. WHERE MULTIPLE RECEPTACLES, WALL SWITCHES, OR WALL DIMMERS ARE INSTALLED AT THE SAME LOCATION AND AT

THE SAME MOUNTING HEIGHT, GANG DEVICES TOGETHER UNDER A COMMON WALL PLATE.

4. LOCATE WALL SWITCHES ON STRIKE SIDE OF DOOR WITH EDGE OF WALL PLATE 3 INCHES FROM EDGE OF DOOR FRAME.

WHERE LOCATIONS ARE INDICATED OTHERWISE, NOTIFY ARCHITECT TO OBTAIN DIRECTION PRIOR TO PROCEEDING WITH

WORK.

C. INSTALL WIRING DEVICES IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

D. INSTALL PERMANENT BARRIER BETWEEN GANGED WIRING DEVICES WHEN VOLTAGE BETWEEN ADJACENT DEVICES

EXCEEDS 300 V.

E. WHERE REQUIRED, CONNECT WIRING DEVICES USING PIGTAILS NOT LESS THAN 6 INCHES LONG. DO NOT CONNECT MORE

THAN ONE CONDUCTOR TO WIRING DEVICE TERMINALS.

F. CONNECT WIRING DEVICES BY WRAPPING CONDUCTOR CLOCKWISE 3/4 TURN AROUND SCREW TERMINAL AND TIGHTENING

TO PROPER TORQUE SPECIFIED BY THE MANUFACTURER. WHERE PRESENT, DO NOT USE PUSH-IN PRESSURE TERMINALS

THAT DO NOT RELY ON SCREW-ACTUATED BINDING.

G. UNLESS OTHERWISE INDICATED, CONNECT WIRING DEVICE GROUNDING TERMINAL TO BRANCH CIRCUIT EQUIPMENT

GROUNDING CONDUCTOR AND TO OUTLET BOX WITH BONDING JUMPER.

H. PROVIDE GFCI RECEPTACLES WITH INTEGRAL GFCI PROTECTION AT EACH LOCATION INDICATED. DO NOT USE

FEED-THROUGH WIRING TO PROTECT DOWNSTREAM DEVICES.

I. INSTALL WIRING DEVICES PLUMB AND LEVEL WITH MOUNTING YOKE HELD RIGIDLY IN PLACE.

J. INSTALL WALL SWITCHES WITH OFF POSITION DOWN.

K. INSTALL VERTICALLY MOUNTED RECEPTACLES WITH GROUNDING POLE ON TOP AND HORIZONTALLY MOUNTED

RECEPTACLES WITH GROUNDING POLE ON LEFT.

L. INSTALL WALL PLATES TO FIT COMPLETELY FLUSH TO WALL WITH NO GAPS AND ROUGH OPENING COMPLETELY COVERED

WITHOUT STRAIN ON WALL PLATE. REPAIR OR REINSTALL IMPROPERLY INSTALLED OUTLET BOXES OR IMPROPERLY SIZED

ROUGH OPENINGS. DO NOT USE OVERSIZED WALL PLATES IN LIEU OF MEETING THIS REQUIREMENT.

M. INSTALL BLANK WALL PLATES ON JUNCTION BOXES AND ON OUTLET BOXES WITH NO WIRING DEVICES INSTALLED OR

DESIGNATED FOR FUTURE USE.

N. IDENTIFY WIRING DEVICES IN ACCORDANCE WITH SECTION 260553.

3.04 FIELD QUALITY CONTROL

A. INSPECT EACH WIRING DEVICE FOR DAMAGE AND DEFECTS.

B. OPERATE EACH  WALL SWITCH  WITH CIRCUIT ENERGIZED TO VERIFY PROPER OPERATION.

C. TEST EACH RECEPTACLE TO VERIFY OPERATION AND PROPER POLARITY.

D. TEST EACH GFCI RECEPTACLE FOR PROPER TRIPPING OPERATION ACCORDING TO MANUFACTURER'S INSTRUCTIONS.

E. CORRECT WIRING DEFICIENCIES AND REPLACE DAMAGED OR DEFECTIVE WIRING DEVICES.

3.05 ADJUSTING

A. ADJUST DEVICES AND WALL PLATES TO BE FLUSH AND LEVEL.

3.06 CLEANING

A. CLEAN EXPOSED SURFACES TO REMOVE DIRT, PAINT, OR OTHER FOREIGN MATERIAL AND RESTORE TO MATCH ORIGINAL

FACTORY FINISH.

END OF SECTION

SECTION 262813 - FUSES                                                                                                                                                                                             :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. NEMA FU 1 - LOW VOLTAGE CARTRIDGE FUSES 2012.

B. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

C. UL 248-1 - LOW-VOLTAGE FUSES - PART 1: GENERAL REQUIREMENTS CURRENT EDITION, INCLUDING ALL REVISIONS.

D. UL 248-12 - LOW-VOLTAGE FUSES - PART 12: CLASS R FUSES CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE FUSE CLIPS FURNISHED IN EQUIPMENT PROVIDED UNDER OTHER SECTIONS FOR COMPATIBILITY WITH

INDICATED FUSES.

a. FUSIBLE ENCLOSED SWITCHES:  SEE SECTION 262816.16.

2. COORDINATE FUSE REQUIREMENTS ACCORDING TO MANUFACTURER'S RECOMMENDATIONS AND NAMEPLATE DATA FOR

ACTUAL EQUIPMENT TO BE INSTALLED.

3. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD DATA SHEETS INCLUDING VOLTAGE AND CURRENT RATINGS,

INTERRUPTING RATINGS, TIME-CURRENT CURVES, AND CURRENT LIMITATION CURVES.

1. SPARE FUSE CABINET:  INCLUDE DIMENSIONS.

B. MAINTENANCE MATERIALS:   FURNISH THE FOLLOWING FOR OWNER'S USE IN MAINTENANCE OF PROJECT.

1. EXTRA FUSES:  ONE SET(S) OF THREE FOR EACH TYPE AND SIZE INSTALLED.

2. FUSE PULLERS:  ONE SET(S) COMPATIBLE WITH EACH TYPE AND SIZE INSTALLED.

3. SPARE FUSE CABINET KEYS:  TWO.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

SECTION 262813 - FUSES                                                                                                                                                                                             :

PART 2  PRODUCTS

2.01 APPLICATIONS

A. FEEDERS:

1. FUSIBLE SWITCHES UP TO 600 AMPERES:  CLASS RK1, TIME-DELAY.

2.02 FUSES

A. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

B. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE FUSES FOR ALL FUSIBLE EQUIPMENT AS REQUIRED FOR A

COMPLETE OPERATING SYSTEM.

C. PROVIDE FUSES OF THE SAME TYPE, RATING, AND MANUFACTURER WITHIN THE SAME SWITCH.

D. COMPLY WITH UL 248-1.

E. UNLESS OTHERWISE INDICATED, PROVIDE CARTRIDGE TYPE FUSES COMPLYING WITH NEMA FU 1, CLASS AND RATINGS AS

INDICATED.

F. VOLTAGE RATING:  SUITABLE FOR CIRCUIT VOLTAGE.

G. CLASS R FUSES:  COMPLY WITH UL 248-12.

1. CLASS RK1, TIME-DELAY FUSES:

2.03 SPARE FUSE CABINET

A. DESCRIPTION:  WALL-MOUNTED SHEET METAL CABINET WITH SHELVES AND HINGED DOOR WITH CYLINDER LOCK, SUITABLY

SIZED TO STORE SPARE FUSES AND FUSE PULLERS SPECIFIED.

B. FINISH:  MANUFACTURER'S STANDARD, FACTORY APPLIED GREY FINISH UNLESS OTHERWISE INDICATED.

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FUSE RATINGS ARE CONSISTENT WITH CIRCUIT VOLTAGE AND MANUFACTURER'S RECOMMENDATIONS AND

NAMEPLATE DATA FOR EQUIPMENT.

B. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE SPARE FUSE CABINET.

C. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. DO NOT INSTALL FUSES UNTIL CIRCUITS ARE READY TO BE ENERGIZED.

B. INSTALL FUSES WITH LABEL ORIENTED SUCH THAT MANUFACTURER, TYPE, AND SIZE ARE EASILY READ.

C. INSTALL SPARE FUSE CABINET  AS DIRECTED .

D. IDENTIFY SPARE FUSE CABINET IN ACCORDANCE WITH SECTION 260553.

END OF SECTION

SECTION 262816.16 - ENCLOSED SWITCHES                                                                                                                                                            :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

B. NEMA 250 - ENCLOSURES FOR ELECTRICAL EQUIPMENT (1000 VOLTS MAXIMUM) 2020.

C. NEMA KS 1 - HEAVY DUTY ENCLOSED AND DEAD-FRONT SWITCHES (600 VOLTS MAXIMUM) 2013.

D. NETA ATS - ACCEPTANCE TESTING SPECIFICATIONS FOR ELECTRICAL POWER EQUIPMENT AND SYSTEMS 2017.

E. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

F. UL 50 - ENCLOSURES FOR ELECTRICAL EQUIPMENT, NON-ENVIRONMENTAL CONSIDERATIONS CURRENT EDITION, INCLUDING

ALL REVISIONS.

G. UL 50E - ENCLOSURES FOR ELECTRICAL EQUIPMENT, ENVIRONMENTAL CONSIDERATIONS CURRENT EDITION, INCLUDING ALL

REVISIONS.

H. UL 98 - ENCLOSED AND DEAD-FRONT SWITCHES CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE THE WORK WITH OTHER TRADES.  AVOID PLACEMENT OF DUCTWORK, PIPING, EQUIPMENT, OR OTHER

POTENTIAL OBSTRUCTIONS WITHIN THE DEDICATED EQUIPMENT SPACES AND WITHIN WORKING CLEARANCES FOR

ELECTRICAL EQUIPMENT REQUIRED BY NFPA 70.

2. COORDINATE ARRANGEMENT OF ELECTRICAL EQUIPMENT WITH THE DIMENSIONS AND CLEARANCE REQUIREMENTS OF

THE ACTUAL EQUIPMENT TO BE INSTALLED.

3. VERIFY WITH MANUFACTURER THAT CONDUCTOR TERMINATIONS ARE SUITABLE FOR USE WITH THE CONDUCTORS TO BE

INSTALLED.

4. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR ENCLOSED SWITCHES

AND OTHER INSTALLED COMPONENTS AND ACCESSORIES.

B. SHOP DRAWINGS:  INDICATE OUTLINE AND SUPPORT POINT DIMENSIONS, VOLTAGE AND CURRENT RATINGS, SHORT CIRCUIT

CURRENT RATINGS, CONDUIT ENTRY LOCATIONS, CONDUCTOR TERMINAL INFORMATION, AND INSTALLED FEATURES AND

ACCESSORIES.

1. INCLUDE WIRING DIAGRAMS SHOWING ALL FACTORY AND FIELD CONNECTIONS.

C. MANUFACTURER'S INSTALLATION INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE

STIPULATED BY PRODUCT TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION,

EXAMINATION, PREPARATION, INSTALLATION, AND STARTING OF PRODUCT.

D. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL LOCATIONS OF ENCLOSED SWITCHES.

E. MAINTENANCE DATA:  INCLUDE INFORMATION ON REPLACEMENT PARTS AND RECOMMENDED MAINTENANCE PROCEDURES

AND INTERVALS.

1.04 QUALITY ASSURANCE

A. COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. STORE IN A CLEAN, DRY SPACE.  MAINTAIN FACTORY WRAPPING OR PROVIDE AN ADDITIONAL HEAVY CANVAS OR HEAVY

PLASTIC COVER TO PROTECT UNITS FROM DIRT, WATER, CONSTRUCTION DEBRIS, AND TRAFFIC.

B. HANDLE CAREFULLY IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS TO AVOID DAMAGE TO ENCLOSED

SWITCH INTERNAL COMPONENTS, ENCLOSURE, AND FINISH.

1.06 FIELD CONDITIONS

A. MAINTAIN AMBIENT TEMPERATURE BETWEEN -22 DEGREES F AND 104 DEGREES F DURING AND AFTER INSTALLATION OF

ENCLOSED SWITCHES.

PART 2  PRODUCTS

2.01 ENCLOSED SAFETY SWITCHES

A. DESCRIPTION:  QUICK-MAKE, QUICK-BREAK ENCLOSED SAFETY SWITCHES LISTED AND LABELED AS COMPLYING WITH UL 98;

HEAVY DUTY; RATINGS, CONFIGURATIONS, AND FEATURES AS INDICATED ON THE DRAWINGS.

B. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

C. UNLESS OTHERWISE INDICATED, PROVIDE PRODUCTS SUITABLE FOR CONTINUOUS OPERATION UNDER THE FOLLOWING

SERVICE CONDITIONS:

1. ALTITUDE:  LESS THAN 6,600 FEET.

2. AMBIENT TEMPERATURE: BETWEEN -22 DEGREES F AND 104 DEGREES F.

D. HORSEPOWER RATING:  SUITABLE FOR CONNECTED LOAD.

E. VOLTAGE RATING:  SUITABLE FOR CIRCUIT VOLTAGE.

F. SHORT CIRCUIT CURRENT RATING:

1. PROVIDE ENCLOSED SAFETY SWITCHES, WHEN PROTECTED BY THE FUSES OR SUPPLY SIDE OVERCURRENT PROTECTIVE

DEVICES TO BE INSTALLED, WITH LISTED SHORT CIRCUIT CURRENT RATING NOT LESS THAN THE AVAILABLE FAULT

CURRENT AT THE INSTALLED LOCATION AS INDICATED ON THE DRAWINGS.

2. MINIMUM RATINGS:

a. HEAVY DUTY SINGLE THROW SWITCHES PROTECTED BY  CLASS R  FUSES:   200,000  RMS SYMMETRICAL AMPERES.

G. PROVIDE WITH SWITCH BLADE CONTACT POSITION THAT IS VISIBLE WHEN THE COVER IS OPEN.

H. FUSE CLIPS FOR FUSIBLE SWITCHES:  AS REQUIRED TO ACCEPT FUSES INDICATED.

1. WHERE NEMA CLASS R FUSES ARE INSTALLED, PROVIDE REJECTION FEATURE TO PREVENT INSTALLATION OF FUSES

OTHER THAN CLASS R.

I. CONDUCTOR TERMINATIONS:  SUITABLE FOR USE WITH THE CONDUCTORS TO BE INSTALLED.

J. PROVIDE INSULATED, GROUNDABLE FULLY RATED SOLID NEUTRAL ASSEMBLY WHERE A NEUTRAL CONNECTION IS

REQUIRED, WITH A SUITABLE LUG FOR TERMINATING EACH NEUTRAL CONDUCTOR.

K. PROVIDE SOLIDLY BONDED EQUIPMENT GROUND BUS IN EACH ENCLOSED SAFETY SWITCH, WITH A SUITABLE LUG FOR

TERMINATING EACH EQUIPMENT GROUNDING CONDUCTOR.

L. ENCLOSURES:  COMPLY WITH NEMA 250, AND LIST AND LABEL AS COMPLYING WITH UL 50 AND UL 50E.

1. ENVIRONMENT TYPE PER NEMA 250: UNLESS OTHERWISE INDICATED, AS SPECIFIED FOR THE FOLLOWING INSTALLATION

LOCATIONS:

a. INDOOR CLEAN, DRY LOCATIONS:  TYPE 1.

2. FINISH FOR PAINTED STEEL ENCLOSURES:  MANUFACTURER'S STANDARD, FACTORY APPLIED GREY UNLESS OTHERWISE

INDICATED.

M.PROVIDE SAFETY INTERLOCK TO PREVENT OPENING THE COVER WITH THE SWITCH IN THE ON POSITION WITH CAPABILITY

OF OVERRIDING INTERLOCK FOR TESTING PURPOSES.

N. HEAVY DUTY SWITCHES:

1. COMPLY WITH NEMA KS 1.

2. CONDUCTOR TERMINATIONS:

a. PROVIDE MECHANICAL LUGS UNLESS OTHERWISE INDICATED.

b. LUG MATERIAL:  ALUMINUM, SUITABLE FOR TERMINATING ALUMINUM OR COPPER CONDUCTORS.

3. PROVIDE EXTERNALLY OPERABLE HANDLE WITH MEANS FOR LOCKING IN THE OFF POSITION, CAPABLE OF ACCEPTING

THREE PADLOCKS.

SECTION 262816.16 - ENCLOSED SWITCHES                                                                                                                                                            :

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

B. VERIFY THAT THE RATINGS OF THE ENCLOSED SWITCHES ARE CONSISTENT WITH THE INDICATED REQUIREMENTS.

C. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE ENCLOSED SAFETY SWITCHES.

D. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

C. ARRANGE EQUIPMENT TO PROVIDE MINIMUM CLEARANCES IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND

NFPA 70.

D. PROVIDE REQUIRED SUPPORT AND ATTACHMENT IN ACCORDANCE WITH SECTION 260529.

E. INSTALL ENCLOSED SWITCHES PLUMB.

F. EXCEPT WHERE INDICATED TO BE MOUNTED ADJACENT TO THE EQUIPMENT THEY SUPPLY, MOUNT ENCLOSED SWITCHES

SUCH THAT THE HIGHEST POSITION OF THE OPERATING HANDLE DOES NOT EXCEED 79 INCHES ABOVE THE FLOOR OR

WORKING PLATFORM.

G. PROVIDE GROUNDING AND BONDING IN ACCORDANCE WITH SECTION 260526.

H. PROVIDE FUSES COMPLYING WITH SECTION 262813 FOR FUSIBLE SWITCHES AS INDICATED OR AS REQUIRED BY EQUIPMENT

MANUFACTURER'S RECOMMENDATIONS.

I. IDENTIFY ENCLOSED SWITCHES IN ACCORDANCE WITH SECTION 260553.

3.03 FIELD QUALITY CONTROL

A. INSPECT AND TEST IN ACCORDANCE WITH NETA ATS, EXCEPT SECTION 4.

B. PERFORM INSPECTIONS AND TESTS LISTED IN NETA ATS, SECTION 7.5.1.1.

C. CORRECT DEFICIENCIES AND REPLACE DAMAGED OR DEFECTIVE ENCLOSED SAFETY SWITCHES OR ASSOCIATED

COMPONENTS.

3.04 ADJUSTING

A. ADJUST TIGHTNESS OF MECHANICAL AND ELECTRICAL CONNECTIONS TO MANUFACTURER'S RECOMMENDED TORQUE

SETTINGS.

3.05 CLEANING

A. CLEAN DIRT AND DEBRIS FROM SWITCH ENCLOSURES AND COMPONENTS ACCORDING TO MANUFACTURER'S INSTRUCTIONS.

B. REPAIR SCRATCHED OR MARRED EXTERIOR SURFACES TO MATCH ORIGINAL FACTORY FINISH.

END OF SECTION

SECTION 263213 - ENGINE GENERATORS                                                                                                                                                                 :

PART 1  GENERAL

1.01 REFERENCE STANDARDS

A. NECA 1 - STANDARD FOR GOOD WORKMANSHIP IN ELECTRICAL CONSTRUCTION 2015.

B. NECA/EGSA 404 - STANDARD FOR INSTALLING GENERATOR SETS 2014.

C. NEMA MG 1 - MOTORS AND GENERATORS 2018.

D. NFPA 37 - STANDARD FOR THE INSTALLATION AND USE OF STATIONARY COMBUSTION ENGINES AND GAS TURBINES 2021.

E. NFPA 70 - NATIONAL ELECTRICAL CODE MOST RECENT EDITION ADOPTED BY AUTHORITY HAVING JURISDICTION, INCLUDING

ALL APPLICABLE AMENDMENTS AND SUPPLEMENTS.

F. NFPA 110 - STANDARD FOR EMERGENCY AND STANDBY POWER SYSTEMS 2022.

G. UL 1236 - BATTERY CHARGERS FOR CHARGING ENGINE-STARTER BATTERIES CURRENT EDITION, INCLUDING ALL REVISIONS.

H. UL 2200 - STATIONARY ENGINE GENERATOR ASSEMBLIES CURRENT EDITION, INCLUDING ALL REVISIONS.

1.02 ADMINISTRATIVE REQUIREMENTS

A. COORDINATION:

1. COORDINATE COMPATIBILITY OF GENERATOR SETS TO BE INSTALLED WITH WORK PROVIDED UNDER OTHER SECTIONS

OR BY OTHERS.

2. COORDINATE THE WORK WITH OTHER TRADES TO AVOID PLACEMENT OF DUCTWORK, PIPING, EQUIPMENT OR OTHER

POTENTIAL OBSTRUCTIONS WITHIN THE SPACES DEDICATED FOR ENGINE GENERATOR SYSTEM.

3. COORDINATE ARRANGEMENT OF EQUIPMENT WITH THE DIMENSIONS AND CLEARANCE REQUIREMENTS OF THE ACTUAL

EQUIPMENT TO BE INSTALLED.

4. COORDINATE THE WORK TO PROVIDE ELECTRICAL CIRCUITS SUITABLE FOR THE POWER REQUIREMENTS OF THE ACTUAL

AUXILIARY EQUIPMENT AND ACCESSORIES TO BE INSTALLED.

5. NOTIFY ARCHITECT OF ANY CONFLICTS WITH OR DEVIATIONS FROM CONTRACT DOCUMENTS. OBTAIN DIRECTION BEFORE

PROCEEDING WITH WORK.

1.03 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA SHEETS FOR EACH PRODUCT,

INCLUDING RATINGS, CONFIGURATIONS, DIMENSIONS, FINISHES, WEIGHTS, SERVICE CONDITION REQUIREMENTS, AND

INSTALLED FEATURES. INCLUDE ALTERNATOR STARTING CAPABILITIES, ENGINE FUEL CONSUMPTION RATES, AND COOLING,

COMBUSTION AIR, AND EXHAUST REQUIREMENTS.

1. INCLUDE GENERATOR SET SOUND LEVEL TEST DATA.

2. INCLUDE CHARACTERISTIC TRIP CURVES FOR OVERCURRENT PROTECTIVE DEVICES  .

3. INCLUDE ALTERNATOR THERMAL DAMAGE CURVE  .

B. SHOP DRAWINGS:  INCLUDE DIMENSIONED PLAN VIEWS AND SECTIONS INDICATING LOCATIONS OF SYSTEM COMPONENTS,

REQUIRED CLEARANCES, AND FIELD CONNECTION LOCATIONS. INCLUDE SYSTEM INTERCONNECTION SCHEMATIC DIAGRAMS

SHOWING ALL FACTORY AND FIELD CONNECTIONS.

C. DERATING CALCULATIONS:  INDICATE RATINGS ADJUSTED FOR APPLICABLE SERVICE CONDITIONS.

D. SPECIMEN WARRANTY:  SUBMIT SAMPLE OF MANUFACTURER'S WARRANTY.

E. MANUFACTURER'S INSTALLATION INSTRUCTIONS:  INDICATE APPLICATION CONDITIONS AND LIMITATIONS OF USE

STIPULATED BY PRODUCT TESTING AGENCY.  INCLUDE INSTRUCTIONS FOR STORAGE, HANDLING, PROTECTION,

EXAMINATION, PREPARATION, INSTALLATION, AND OPERATION OF PRODUCT.

F. MANUFACTURER'S FACTORY EMISSIONS CERTIFICATION.

G. MANUFACTURER'S CERTIFICATION THAT PRODUCTS MEET OR EXCEED SPECIFIED REQUIREMENTS.

H. SOURCE QUALITY CONTROL TEST REPORTS.

I. PROVIDE NFPA 110 REQUIRED DOCUMENTATION FROM MANUFACTURER WHERE REQUESTED BY AUTHORITIES HAVING

JURISDICTION, INCLUDING BUT NOT LIMITED TO:

1. CERTIFIED PROTOTYPE TESTS.

2. TORSIONAL VIBRATION COMPATIBILITY CERTIFICATION.

3. NFPA 110 COMPLIANCE CERTIFICATION.

4. CERTIFIED RATED LOAD TEST AT RATED POWER FACTOR.

J. MANUFACTURER'S DETAILED FIELD TESTING PROCEDURES.

K. FIELD QUALITY CONTROL TEST REPORTS.

L. OPERATION AND MAINTENANCE DATA:  INCLUDE DETAILED INFORMATION ON SYSTEM OPERATION, EQUIPMENT

PROGRAMMING AND SETUP, REPLACEMENT PARTS, AND RECOMMENDED MAINTENANCE PROCEDURES AND INTERVALS.

1. INCLUDE CONTACT INFORMATION FOR ENTITY THAT WILL BE PROVIDING CONTRACT MAINTENANCE AND TROUBLE

CALL-BACK SERVICE.

M.EXECUTED WARRANTY:  SUBMIT DOCUMENTATION OF FINAL EXECUTED WARRANTY COMPLETED IN OWNER'S NAME AND

REGISTERED WITH MANUFACTURER.

N. MAINTENANCE CONTRACTS.

O. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL LOCATIONS OF SYSTEM COMPONENTS, INSTALLED CIRCUITING

ARRANGEMENTS AND ROUTING, AND FINAL EQUIPMENT SETTINGS.

P. MAINTENANCE MATERIALS:  FURNISH THE FOLLOWING FOR OWNER'S USE IN MAINTENANCE OF PROJECT.

1. EXTRA FUSES:  ONE OF EACH TYPE AND SIZE.

2. EXTRA FILTER ELEMENTS:  ONE OF EACH TYPE, INCLUDING FUEL, OIL AND AIR.

1.04 QUALITY ASSURANCE

A. COMPLY WITH THE FOLLOWING:

1. NFPA 70 (NATIONAL ELECTRICAL CODE).

2. NFPA 110 (STANDARD FOR EMERGENCY AND STANDBY POWER SYSTEMS); MEET REQUIREMENTS FOR LEVEL 1 SYSTEM.

3. NFPA 37 (STANDARD FOR THE INSTALLATION AND USE OF STATIONARY COMBUSTION ENGINES AND GAS TURBINES).

B. PRODUCT LISTING ORGANIZATION QUALIFICATIONS:  AN ORGANIZATION RECOGNIZED BY OSHA AS A NATIONALLY

RECOGNIZED TESTING LABORATORY (NRTL) AND ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

1.05 DELIVERY, STORAGE, AND HANDLING

A. RECEIVE, INSPECT, HANDLE, AND STORE GENERATOR SETS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND

NECA/EGSA 404.

B. STORE IN A CLEAN, DRY SPACE.  MAINTAIN FACTORY WRAPPING OR PROVIDE AN ADDITIONAL HEAVY CANVAS OR HEAVY

PLASTIC COVER TO PROTECT UNITS FROM DIRT, WATER, CONSTRUCTION DEBRIS, AND TRAFFIC.

C. HANDLE CAREFULLY IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS TO AVOID DAMAGE TO GENERATOR SET

COMPONENTS, ENCLOSURE, AND FINISH.

1.06 FIELD CONDITIONS

A. MAINTAIN FIELD CONDITIONS WITHIN MANUFACTURER'S REQUIRED SERVICE CONDITIONS DURING AND AFTER INSTALLATION.

1.07 WARRANTY

A. PROVIDE MINIMUM  TWO  YEAR MANUFACTURER WARRANTY COVERING REPAIR OR REPLACEMENT DUE TO DEFECTIVE

MATERIALS OR WORKMANSHIP.

SCALE

KEY PLANN

DATESUBMISSION

ISSUED FOR PERMIT 1/14/22

DATEREVISION

SEAL

HARTMAN-COX ARCHITECTS
1074 THOMAS JEFFERSON ST NW

WASHINGTON DC 20007
202-333-6446

Architect

SILMAN
1053 31ST ST NW

WASHINGTON DC 20007
202-333-6230

Structural Engineer

QUANTUM ENGINEERING CO.
48 THATCHER ST

SELKIRK NY 12158
518-767-9450

MEP Engineer

SORBA ENGINEERING
22365 BRODERICK DRIVE, SUITE 265

DULLES VA 20166
571-771-0273

Civil Engineer

TUDOR PLACE
FOUNDATION

MOWER HOUSE

WASHINGTON DC 20007

1644 31ST STREET NW

   1  PERMIT REVISION 4/05/22

E004

AS NOTED

ELECTRICAL
SPECIFICATIONS

Z
:\

P
R

O
J
E

C
T

S
\2

3
4

4
 -

 T
u

d
o

r 
P

la
c
e

, 
C

o
lle

c
ti
o

n
 S

to
ra

g
e

\D
ra

w
in

g
s
\E

L
E

C
T

R
IC

A
L

\M
O

W
E

R
 H

O
U

S
E

\2
3

4
4

_
E

0
.1

-M
H

.d
w

g
, 

4
/1

8
/2

0
2

2
 7

:3
4

:4
3

 A
M

, 
A

R
C

H
_
D

_
(2

4
.0

0
_
x
_
3
6
.0

0
_
In

c
h
e
s
),

 1
:1



SECTION 263213 - ENGINE GENERATORS                                                                                                                                                                 :

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. PACKAGED ENGINE GENERATOR SET:

1. CATERPILLAR INC.

2. CUMMINS POWER GENERATION INC.

3. GENERAC POWER SYSTEMS.

4. KOHLER CO.

5. MTU ONSITE ENERGY, A BRAND OF ROLLS-ROYCE POWER SYSTEMS.

B. PRODUCTS OTHER THAN BASIS OF DESIGN ARE SUBJECT TO COMPLIANCE WITH SPECIFIED REQUIREMENTS AND PRIOR

APPROVAL OF ENGINEER. BY USING PRODUCTS OTHER THAN BASIS OF DESIGN, CONTRACTOR ACCEPTS RESPONSIBILITY

FOR COSTS ASSOCIATED WITH ANY NECESSARY MODIFICATIONS TO RELATED WORK, INCLUDING ANY DESIGN FEES.

C. SOURCE LIMITATIONS:  FURNISH ENGINE GENERATOR SETS AND ASSOCIATED COMPONENTS AND ACCESSORIES PRODUCED

BY A SINGLE MANUFACTURER AND OBTAINED FROM A SINGLE SUPPLIER.

2.02 PACKAGED ENGINE GENERATOR SYSTEM

A. PROVIDE NEW ENGINE GENERATOR SYSTEM CONSISTING OF ALL REQUIRED EQUIPMENT, SENSORS, CONDUIT, BOXES,

WIRING, PIPING, SUPPORTS, ACCESSORIES, SYSTEM PROGRAMMING, ETC. AS NECESSARY FOR A COMPLETE OPERATING

SYSTEM THAT PROVIDES THE FUNCTIONAL INTENT INDICATED.

B. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED.

C. SYSTEM DESCRIPTION:

1. APPLICATION:  EMERGENCY/STANDBY.

2. CONFIGURATION:  SINGLE PACKAGED ENGINE GENERATOR SET OPERATED INDEPENDENTLY (NOT IN PARALLEL).

D. PACKAGED ENGINE GENERATOR SET:

1. TYPE:   GASEOUS (SPARK IGNITION) .

2. POWER RATING:   AS INDICATED ON DRAWINGS ,  STANDBY   .

3. VOLTAGE:  AS INDICATED ON DRAWINGS.

4. MAIN LINE CIRCUIT BREAKER:

a. TYPE:   ELECTRONIC TRIP WITH LONG TIME AND SHORT TIME DELAY AND INSTANTANEOUS PICKUP .

b. TRIP RATING:   AS INDICATED ON DRAWINGS .

c. FEATURES:

1) SHUNT TRIP.

2) AUXILIARY CONTACTS.

E. GENERATOR SET GENERAL REQUIREMENTS:

1. PROTOTYPE TESTED IN ACCORDANCE WITH NFPA 110 FOR LEVEL 1 SYSTEMS.

2. FACTORY-ASSEMBLED, WITH COMPONENTS MOUNTED ON SUITABLE BASE.

3. LIST AND LABEL ENGINE GENERATOR ASSEMBLY AS COMPLYING WITH UL 2200.

4. POWER FACTOR:  UNLESS OTHERWISE INDICATED, SPECIFIED POWER RATINGS ARE AT 0.8 POWER FACTOR FOR THREE

PHASE VOLTAGES AND 1.0 POWER FACTOR FOR SINGLE PHASE VOLTAGES.

5. PROVIDE SUITABLE GUARDS TO PROTECT PERSONNEL FROM ACCIDENTAL CONTACT WITH ROTATING PARTS, HOT PIPING,

AND OTHER POTENTIAL SOURCES OF INJURY.

6. MAIN LINE CIRCUIT BREAKERS:  PROVIDE FACTORY-INSTALLED LINE SIDE CONNECTIONS WITH SUITABLE LUGS FOR LOAD

SIDE CONNECTIONS.

F. SERVICE CONDITIONS:  PROVIDE ENGINE GENERATOR SYSTEM AND ASSOCIATED COMPONENTS SUITABLE FOR OPERATION

UNDER THE SERVICE CONDITIONS AT THE INSTALLED LOCATION.

G. STARTING AND LOAD ACCEPTANCE REQUIREMENTS:

1. CRANKING METHOD:  CYCLE CRANKING COMPLYING WITH NFPA 110 (15 SECOND CRANK PERIOD, FOLLOWED BY 15

SECOND REST PERIOD, WITH CRANKING LIMITER TIME-OUT AFTER 3 CYCLES), UNLESS OTHERWISE REQUIRED.

2. CRANKING LIMITER TIME-OUT:  IF GENERATOR SET FAILS TO START AFTER SPECIFIED CRANKING PERIOD, INDICATE

OVERCRANK ALARM CONDITION AND LOCK-OUT GENERATOR SET FROM FURTHER CRANKING UNTIL MANUALLY RESET.

3. START TIME:  CAPABLE OF STARTING AND ACHIEVING CONDITIONS NECESSARY FOR LOAD ACCEPTANCE WITHIN 10

SECONDS (NFPA 110, TYPE 10).

4. MAXIMUM LOAD STEP:  SUPPORTS 100 PERCENT OF RATED LOAD IN ONE STEP.

H. EXHAUST EMISSIONS REQUIREMENTS:

1. COMPLY WITH FEDERAL (EPA), STATE, AND LOCAL REGULATIONS APPLICABLE AT THE TIME OF COMMISSIONING; INCLUDE

FACTORY EMISSIONS CERTIFICATION WITH SUBMITTALS.

2. DO NOT MAKE MODIFICATIONS AFFECTING GENERATOR SET FACTORY EMISSIONS CERTIFICATION WITHOUT APPROVAL

OF MANUFACTURER AND ENGINEER. WHERE SUCH MODIFICATIONS ARE MADE, PROVIDE FIELD EMISSIONS TESTING AS

NECESSARY FOR CERTIFICATION.

I. SOUND LEVEL REQUIREMENTS:

1. COMPLY WITH APPLICABLE NOISE LEVEL REGULATIONS.

a. DO NOT EXCEED  68 DBA  WHEN MEASURED  AT PROPERTY LINE .

2.03 ENGINE AND ENGINE ACCESSORY EQUIPMENT

A. PROVIDE ENGINE WITH ADEQUATE HORSEPOWER TO ACHIEVE SPECIFIED POWER OUTPUT AT RATED SPEED, ACCOUNTING

FOR ALTERNATOR EFFICIENCY AND PARASITIC LOADS.

B. ENGINE FUEL SYSTEM - GASEOUS (SPARK IGNITION):

1. FUEL SOURCE:  NATURAL GAS.

2. ENGINE FUEL CONNECTIONS:  PROVIDE SUITABLE, APPROVED FLEXIBLE FUEL LINES FOR COUPLING ENGINE TO FUEL

SOURCE.

3. PROVIDE COMPONENTS/FEATURES INDICATED AND AS NECESSARY FOR OPERATION AND/OR REQUIRED BY APPLICABLE

CODES, INCLUDING BUT NOT LIMITED TO:

a. CARBURETOR.

b. GAS PRESSURE REGULATORS.

c. FUEL SHUTOFF CONTROL VALVES.

d. LOW GAS PRESSURE SWITCHES.

C. ENGINE STARTING SYSTEM:

1. SYSTEM TYPE:  ELECTRIC, WITH DC SOLENOID-ACTIVATED STARTING MOTOR(S).

2. BATTERY(S):

a. BATTERY TYPE:  LEAD-ACID.

b. BATTERY CAPACITY:  SIZE ACCORDING TO MANUFACTURER'S RECOMMENDATIONS FOR ACHIEVING STARTING AND

LOAD ACCEPTANCE REQUIREMENTS UNDER WORST CASE AMBIENT TEMPERATURE; CAPABLE OF PROVIDING

CRANKING THROUGH TWO COMPLETE PERIODS OF CRANKING LIMITER TIME-OUTS WITHOUT RECHARGING.

c. PROVIDE BATTERY RACK, CABLES, AND CONNECTORS SUITABLE FOR THE SUPPLIED BATTERY(S); SIZE BATTERY

CABLES ACCORDING TO MANUFACTURER'S RECOMMENDATIONS FOR CABLE LENGTH TO BE INSTALLED.

3. BATTERY-CHARGING ALTERNATOR:  ENGINE-DRIVEN, WITH INTEGRAL SOLID-STATE VOLTAGE REGULATION.

4. BATTERY CHARGER:

a. PROVIDE DUAL RATE BATTERY CHARGER WITH AUTOMATIC FLOAT AND EQUALIZE CHARGING MODES AND MINIMUM

RATING OF 10 AMPS; SUITABLE FOR MAINTAINING THE SUPPLIED BATTERY(S) AT FULL CHARGE WITHOUT MANUAL

INTERVENTION.

b. CAPABLE OF RETURNING SUPPLIED BATTERY(S) FROM FULLY DISCHARGED TO FULLY CHARGED CONDITION WITHIN 24

HOURS, AS REQUIRED BY NFPA 110 FOR LEVEL 1 APPLICATIONS WHILE CARRYING NORMAL LOADS.

c. RECOGNIZED AS COMPLYING WITH UL 1236.

d. FURNISHED WITH INTEGRAL OVERCURRENT PROTECTION; CURRENT LIMITED TO PROTECT CHARGER DURING ENGINE

CRANKING; REVERSE POLARITY PROTECTION.

e. PROVIDE INTEGRAL DC OUTPUT AMMETER AND VOLTMETER WITH FIVE PERCENT ACCURACY.

f. PROVIDE ALARM OUTPUT CONTACTS AS NECESSARY FOR ALARM INDICATIONS.

D. ENGINE SPEED CONTROL SYSTEM (GOVERNOR):

1. SINGLE ENGINE GENERATOR SETS (NOT OPERATED IN PARALLEL):  PROVIDE ELECTRONIC ISOCHRONOUS GOVERNOR

FOR CONTROLLING ENGINE SPEED/ALTERNATOR FREQUENCY.

2. FREQUENCY REGULATION, ELECTRONIC ISOCHRONOUS GOVERNORS:  NO CHANGE IN FREQUENCY FROM NO LOAD TO

FULL LOAD; PLUS/MINUS 0.25 PERCENT AT STEADY STATE.

E. ENGINE LUBRICATION SYSTEM:

1. SYSTEM TYPE:  FULL PRESSURE, WITH ENGINE-DRIVEN, POSITIVE DISPLACEMENT LUBRICATION OIL PUMP, REPLACEABLE

FULL-FLOW OIL FILTER(S), AND DIP-STICK FOR OIL LEVEL INDICATION. PROVIDE OIL COOLER WHERE RECOMMENDED BY

MANUFACTURER.

F. ENGINE COOLING SYSTEM:

1. SYSTEM TYPE:  CLOSED-LOOP, LIQUID-COOLED, WITH UNIT-MOUNTED RADIATOR/FAN AND ENGINE-DRIVEN COOLANT

PUMP; SUITABLE FOR PROVIDING ADEQUATE COOLING WHILE OPERATING AT FULL LOAD UNDER WORST CASE AMBIENT

TEMPERATURE.

2. FAN GUARD:  PROVIDE SUITABLE GUARD TO PROTECT PERSONNEL FROM ACCIDENTAL CONTACT WITH FAN.

3. DUCTED RADIATORS:  WHERE DUCTED RADIATOR AIR DISCHARGE IS TO BE FIELD-INSTALLED, PROVIDE SUITABLE

RADIATOR DUCT FLANGE/ADAPTER.

4. COOLANT HEATER:  PROVIDE THERMOSTATICALLY CONTROLLED COOLANT HEATER TO IMPROVE STARTING UNDER COLD

AMBIENT CONDITIONS; SIZE ACCORDING TO MANUFACTURER'S RECOMMENDATIONS FOR ACHIEVING STARTING AND LOAD

ACCEPTANCE REQUIREMENTS UNDER WORST CASE AMBIENT TEMPERATURE.

G. ENGINE AIR INTAKE AND EXHAUST SYSTEM:

1. AIR INTAKE FILTRATION:  PROVIDE ENGINE-MOUNTED, REPLACEABLE, DRY ELEMENT FILTER.

2. ENGINE EXHAUST CONNECTION:  PROVIDE SUITABLE, APPROVED FLEXIBLE CONNECTOR FOR COUPLING ENGINE TO

EXHAUST SYSTEM.

3. EXHAUST SILENCER:  PROVIDE CRITICAL GRADE OR BETTER EXHAUST SILENCER WITH SOUND ATTENUATION NOT LESS

THAN BASIS OF DESIGN; SELECT ACCORDING TO MANUFACTURER'S RECOMMENDATIONS TO MEET SOUND

PERFORMANCE REQUIREMENTS, WHERE SPECIFIED.

SECTION 263213 - ENGINE GENERATORS                                                                                                                                                                 :

2.04 ALTERNATOR (GENERATOR)

A. ALTERNATOR:  4-POLE, 1800 RPM (60 HZ OUTPUT) REVOLVING FIELD, SYNCHRONOUS GENERATOR COMPLYING WITH NEMA

MG 1; CONNECTED TO ENGINE WITH FLEXIBLE COUPLING; VOLTAGE OUTPUT CONFIGURATION AS INDICATED, WITH

RECONNECTABLE LEADS FOR 3 PHASE ALTERNATORS.

B. EXCITER:

1. EXCITER TYPE:  BRUSHLESS; PROVIDE PERMANENT MAGNET GENERATOR (PMG) EXCITATION SYSTEM; SELF-EXCITED

(SHUNT) SYSTEMS ARE NOT PERMITTED.

2. PMG EXCITATION SHORT-CIRCUIT CURRENT SUPPORT:  CAPABLE OF SUSTAINING 300 PERCENT OF RATED OUTPUT

CURRENT FOR 10 SECONDS.

3. VOLTAGE REGULATION (WITH PMG EXCITATION):  PLUS/MINUS 0.5 PERCENT FOR ANY CONSTANT LOAD FROM NO LOAD TO

FULL LOAD.

C. TEMPERATURE RISE:  COMPLY WITH UL 2200.

D. INSULATION SYSTEM:  NEMA MG 1, CLASS H; SUITABLE FOR ALTERNATOR TEMPERATURE RISE.

E. ENCLOSURE:  NEMA MG 1, DRIP-PROOF.

F. TOTAL HARMONIC DISTORTION:  NOT GREATER THAN FIVE PERCENT.

G. ALTERNATOR HEATER:  PROVIDE STRIP HEATER TO PREVENT MOISTURE CONDENSATION ON ALTERNATOR WINDINGS.

2.05 GENERATOR SET CONTROL SYSTEM

A. PROVIDE MICROPROCESSOR-BASED CONTROL SYSTEM FOR AUTOMATIC CONTROL, MONITORING, AND PROTECTION OF

GENERATOR SET. INCLUDE SENSORS, WIRING, AND CONNECTIONS NECESSARY FOR FUNCTIONS/INDICATIONS SPECIFIED.

B. CONTROL PANEL:

1. CONTROL PANEL MOUNTING:  UNIT-MOUNTED UNLESS OTHERWISE INDICATED; VIBRATION ISOLATED.

2. GENERATOR SET CONTROL FUNCTIONS:

a. AUTOMATIC MODE:  INITIATES GENERATOR SET START/SHUTDOWN UPON RECEIVING CORRESPONDING SIGNAL FROM

REMOTE DEVICE (E.G. AUTOMATIC TRANSFER SWITCH).

b. MANUAL MODE:  INITIATES GENERATOR SET START/SHUTDOWN UPON DIRECTION FROM OPERATOR.

c. RESET MODE:  CLEARS ALL FAULTS, ALLOWING GENERATOR SET RESTART AFTER A SHUTDOWN.

d. EMERGENCY STOP:  IMMEDIATELY SHUTS DOWN GENERATOR SET (WITHOUT TIME DELAY) AND PREVENTS AUTOMATIC

RESTARTING UNTIL MANUALLY RESET.

e. CYCLE CRANKING:  PROGRAMMABLE CRANK TIME, REST TIME, AND NUMBER OF CYCLES.

f. TIME DELAY:  PROGRAMMABLE FOR SHUTDOWN (ENGINE COOLDOWN) AND START (ENGINE WARMUP).

g. VOLTAGE ADJUSTMENT:  ADJUSTABLE THROUGH RANGE OF PLUS/MINUS 5 PERCENT.

3. GENERATOR SET STATUS INDICATIONS:

a. VOLTAGE (VOLTS AC):  LINE-TO-LINE, LINE-TO-NEUTRAL FOR EACH PHASE.

b. CURRENT (AMPS):  FOR EACH PHASE.

c. FREQUENCY (HZ).

d. REAL POWER (W/KW).

e. REACTIVE POWER (VAR/KVAR).

f. APPARENT POWER (VA/KVA).

g. POWER FACTOR.

h. DUTY LEVEL:  ACTUAL LOAD AS PERCENTAGE OF RATED POWER.

i. ENGINE SPEED (RPM).

j. BATTERY VOLTAGE (VOLTS DC).

k. ENGINE OIL PRESSURE.

l. ENGINE COOLANT TEMPERATURE.

m.ENGINE RUN TIME.

n. GENERATOR POWERING LOAD (POSITION SIGNAL FROM TRANSFER SWITCH).

4. GENERATOR SET PROTECTION AND WARNING/SHUTDOWN INDICATIONS:

a. COMPLY WITH NFPA 110; CONFIGURABLE FOR NFPA 110 LEVEL 1 OR LEVEL 2, OR NFPA 99 SYSTEMS INCLUDING BUT

NOT LIMITED TO THE FOLLOWING PROTECTIONS/INDICATIONS:

1) OVERCRANK (SHUTDOWN).

2) LOW COOLANT TEMPERATURE (WARNING).

3) HIGH COOLANT TEMPERATURE (WARNING).

4) HIGH COOLANT TEMPERATURE (SHUTDOWN).

5) LOW OIL PRESSURE (SHUTDOWN).

6) OVERSPEED (SHUTDOWN).

7) LOW FUEL LEVEL (WARNING).

8) LOW COOLANT LEVEL (WARNING/SHUTDOWN).

9) GENERATOR CONTROL NOT IN AUTOMATIC MODE (WARNING).

10)HIGH BATTERY VOLTAGE (WARNING).

11)LOW CRANKING VOLTAGE (WARNING).

12)LOW BATTERY VOLTAGE (WARNING).

13)BATTERY CHARGER FAILURE (WARNING).

b. IN ADDITION TO NFPA 110 REQUIREMENTS, PROVIDE THE FOLLOWING PROTECTIONS/INDICATIONS:

1) HIGH AC VOLTAGE (SHUTDOWN).

2) LOW AC VOLTAGE (SHUTDOWN).

3) HIGH FREQUENCY (SHUTDOWN).

4) LOW FREQUENCY (SHUTDOWN).

5) OVERCURRENT (SHUTDOWN).

c. PROVIDE CONTACTS FOR LOCAL AND REMOTE COMMON ALARM.

d. PROVIDE LAMP TEST FUNCTION THAT ILLUMINATES ALL INDICATOR LAMPS.

5. OTHER CONTROL PANEL FEATURES:

a. EVENT LOG.

b. COMMUNICATIONS CAPABILITY:  COMPATIBLE WITH SYSTEM INDICATED.  PROVIDE ALL ACCESSORIES NECESSARY FOR

PROPER INTERFACE.

C. REMOTE ANNUNCIATOR:

1. REMOTE ANNUNCIATOR MOUNTING:  WALL-MOUNTED; PROVIDE  FLUSH-MOUNTED OR SURFACE-MOUNTED

ANNUNCIATOR AS INDICATED .

2. GENERATOR SET STATUS INDICATIONS:

a. GENERATOR POWERING LOAD (VIA POSITION SIGNAL FROM TRANSFER SWITCH).

b. COMMUNICATION FUNCTIONAL.

3. GENERATOR SET WARNING/SHUTDOWN INDICATIONS:

a. COMPLY WITH NFPA 110; CONFIGURABLE FOR NFPA 110 LEVEL 1 OR LEVEL 2, OR NFPA 99 SYSTEMS INCLUDING BUT

NOT LIMITED TO THE FOLLOWING INDICATIONS:

1) OVERCRANK (SHUTDOWN).

2) LOW COOLANT TEMPERATURE (WARNING).

3) HIGH COOLANT TEMPERATURE (WARNING).

4) HIGH COOLANT TEMPERATURE (SHUTDOWN).

5) LOW OIL PRESSURE (SHUTDOWN).

6) OVERSPEED (SHUTDOWN).

7) LOW FUEL LEVEL (WARNING).

8) LOW COOLANT LEVEL (WARNING/SHUTDOWN).

9) GENERATOR CONTROL NOT IN AUTOMATIC MODE (WARNING).

10)HIGH BATTERY VOLTAGE (WARNING).

11)LOW CRANKING VOLTAGE (WARNING).

12)LOW BATTERY VOLTAGE (WARNING).

13)BATTERY CHARGER FAILURE (WARNING).

b. PROVIDE AUDIBLE ALARM WITH SILENCE FUNCTION.

c. PROVIDE LAMP TEST FUNCTION THAT ILLUMINATES ALL INDICATOR LAMPS.

D. REMOTE EMERGENCY STOP:  PROVIDE APPROVED RED, MUSHROOM STYLE REMOTE EMERGENCY STOP BUTTON WHERE

INDICATED OR REQUIRED BY AUTHORITIES HAVING JURISDICTION.

2.06 GENERATOR SET ENCLOSURE

A. ENCLOSURE TYPE:  OPEN GENERATOR SET FOR INDOOR INSTALLATION.

2.07 SOURCE QUALITY CONTROL

A. PERFORM PRODUCTION TESTS ON GENERATOR SETS AT FACTORY TO VERIFY OPERATION AND PERFORMANCE

CHARACTERISTICS PRIOR TO SHIPMENT. INCLUDE CERTIFIED TEST REPORT WITH SUBMITTALS.

SECTION 263213 - ENGINE GENERATORS                                                                                                                                                                 :

PART 3  EXECUTION

3.01 EXAMINATION

A. VERIFY THAT FIELD MEASUREMENTS ARE AS INDICATED.

B. VERIFY THAT THE RATINGS AND CONFIGURATIONS OF GENERATOR SETS AND AUXILIARY EQUIPMENT ARE CONSISTENT

WITH THE INDICATED REQUIREMENTS.

C. VERIFY THAT ROUGH-INS FOR FIELD CONNECTIONS ARE IN THE PROPER LOCATIONS.

D. VERIFY THAT MOUNTING SURFACES ARE READY TO RECEIVE EQUIPMENT.

E. VERIFY THAT CONDITIONS ARE SATISFACTORY FOR INSTALLATION PRIOR TO STARTING WORK.

3.02 INSTALLATION

A. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

B. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

C. INSTALL GENERATOR SETS AND ASSOCIATED ACCESSORIES IN ACCORDANCE WITH NECA/EGSA 404.

D. ARRANGE EQUIPMENT TO PROVIDE MINIMUM CLEARANCES AND REQUIRED MAINTENANCE ACCESS.

E. UNLESS OTHERWISE INDICATED, MOUNT GENERATOR SET ON PROPERLY SIZED, MINIMUM 6 INCH HIGH CONCRETE PAD

CONSTRUCTED IN ACCORDANCE WITH SECTION 033000.

F. PROVIDE REQUIRED SUPPORT AND ATTACHMENT IN ACCORDANCE WITH SECTION 260529.

G. PROVIDE REQUIRED VIBRATION ISOLATION AND/OR SEISMIC CONTROLS IN ACCORDANCE WITH SECTION 260548.

H. USE MANUFACTURER'S RECOMMENDED OIL AND COOLANT, SUITABLE FOR THE WORST CASE AMBIENT TEMPERATURES.

I. PROVIDE NATURAL GAS PIPING IN ACCORDANCE WITH SECTION 231123.

J. PROVIDE DUCT FOR COOLING AIR INTAKE/EXHAUST IN ACCORDANCE WITH SECTION 233100.

K. PROVIDE ENGINE EXHAUST PIPING IN ACCORDANCE WITH SECTION 235100, WHERE NOT FACTORY INSTALLED.

1. INCLUDE PIPING EXPANSION JOINTS, PIPING INSULATION, THIMBLE, CONDENSATION TRAP/DRAIN, RAIN CAP,

HANGERS/SUPPORTS, ETC. AS INDICATED OR AS REQUIRED.

2. DO NOT EXCEED MANUFACTURER'S MAXIMUM BACK PRESSURE REQUIREMENTS.

L. INSTALL EXHAUST SILENCER IN ACCORDANCE WITH SECTION 235100, WHERE NOT FACTORY INSTALLED.

M.PROVIDE GROUNDING AND BONDING IN ACCORDANCE WITH SECTION 260526.

N. IDENTIFY SYSTEM WIRING AND COMPONENTS IN ACCORDANCE WITH SECTION 260553.

3.03 FIELD QUALITY CONTROL

A. PROVIDE SERVICES OF A MANUFACTURER'S AUTHORIZED REPRESENTATIVE TO PREPARE AND START SYSTEMS AND

PERFORM INSPECTION AND TESTING. INCLUDE MANUFACTURER'S DETAILED TESTING PROCEDURES AND FIELD REPORTS

WITH SUBMITTALS.

B. NOTIFY OWNER AND ARCHITECT AT LEAST TWO WEEKS PRIOR TO SCHEDULED INSPECTIONS AND TESTS.

C. NOTIFY AUTHORITIES HAVING JURISDICTION AND COMPLY WITH THEIR REQUIREMENTS FOR SCHEDULING INSPECTIONS AND

TESTS AND FOR OBSERVATION BY THEIR PERSONNEL.

D. PROVIDE ALL EQUIPMENT, TOOLS, AND SUPPLIES REQUIRED TO ACCOMPLISH INSPECTION AND TESTING, INCLUDING LOAD

BANK AND FUEL.

E. PRELIMINARY INSPECTION AND TESTING TO INCLUDE, AT A MINIMUM:

1. INSPECT EACH SYSTEM COMPONENT FOR DAMAGE AND DEFECTS.

2. VERIFY TIGHTNESS OF MECHANICAL AND ELECTRICAL CONNECTIONS ARE ACCORDING TO MANUFACTURER'S

RECOMMENDED TORQUE SETTINGS.

3. CHECK FOR PROPER OIL AND COOLANT LEVELS.

F. PREPARE AND START SYSTEM IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

G. PERFORM ACCEPTANCE TEST IN ACCORDANCE WITH NFPA 110.

H. INSPECTION AND TESTING TO INCLUDE, AT A MINIMUM:

1. VERIFY COMPLIANCE WITH STARTING AND LOAD ACCEPTANCE REQUIREMENTS.

2. VERIFY VOLTAGE AND FREQUENCY; MAKE REQUIRED ADJUSTMENTS AS NECESSARY.

3. VERIFY PHASE SEQUENCE.

4. VERIFY CONTROL SYSTEM OPERATION, INCLUDING SAFETY SHUTDOWNS.

5. VERIFY OPERATION OF AUXILIARY EQUIPMENT AND ACCESSORIES (E.G. BATTERY CHARGER, HEATERS, ETC.).

I. PROVIDE FIELD EMISSIONS TESTING WHERE NECESSARY FOR CERTIFICATION.

J. SOUND LEVEL TESTS:  MEASURE SOUND LEVELS FOR COMPLIANCE WITH SPECIFIED REQUIREMENTS. IDENTIFY AND REPORT

AMBIENT NOISE CONDITIONS.

K. CORRECT DEFECTIVE WORK, ADJUST FOR PROPER OPERATION, AND RETEST UNTIL ENTIRE SYSTEM COMPLIES WITH

CONTRACT DOCUMENTS.

L. SUBMIT DETAILED REPORTS INDICATING INSPECTION AND TESTING RESULTS AND CORRECTIVE ACTIONS TAKEN.

3.04 CLEANING

A. CLEAN EXPOSED SURFACES TO REMOVE DIRT, PAINT, OR OTHER FOREIGN MATERIAL AND RESTORE TO MATCH ORIGINAL

FACTORY FINISH.

3.05 CLOSEOUT ACTIVITIES

A. DEMONSTRATION:  DEMONSTRATE PROPER OPERATION OF SYSTEM TO OWNER, AND CORRECT DEFICIENCIES OR MAKE

ADJUSTMENTS AS DIRECTED.

B. TRAINING:  TRAIN OWNER'S PERSONNEL ON OPERATION, ADJUSTMENT, AND MAINTENANCE OF SYSTEM.

1. USE OPERATION AND MAINTENANCE MANUAL AS TRAINING REFERENCE, SUPPLEMENTED WITH ADDITIONAL TRAINING

MATERIALS AS REQUIRED.

2. PROVIDE MINIMUM OF FOUR HOURS OF TRAINING.

3. INSTRUCTOR:  MANUFACTURER'S AUTHORIZED REPRESENTATIVE.

4. LOCATION:  AT PROJECT SITE.

C. AFTER SUCCESSFUL ACCEPTANCE TEST AND JUST PRIOR TO SUBSTANTIAL COMPLETION, REPLACE AIR, OIL, AND FUEL

FILTERS  .

3.06 PROTECTION

A. PROTECT INSTALLED ENGINE GENERATOR SYSTEM FROM SUBSEQUENT CONSTRUCTION OPERATIONS.

3.07 MAINTENANCE

A. PROVIDE TO OWNER A PROPOSAL AS AN ALTERNATE TO THE BASE BID, A SEPARATE MAINTENANCE CONTRACT FOR THE

SERVICE AND MAINTENANCE OF ENGINE GENERATOR SYSTEM FOR TWO YEARS FROM DATE OF SUBSTANTIAL COMPLETION;

INCLUDE A COMPLETE DESCRIPTION OF PREVENTIVE MAINTENANCE, SYSTEMATIC EXAMINATION, ADJUSTMENT, INSPECTION,

AND TESTING, WITH A DETAILED SCHEDULE.

B. MAINTAIN AN ON-SITE LOG LISTING THE DATE AND TIME OF EACH INSPECTION AND CALL-BACK VISIT, THE CONDITION OF THE

SYSTEM, NATURE OF THE TROUBLE, CORRECTION PERFORMED, AND PARTS REPLACED.

END OF SECTION
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EXISTING ELECTRIC UTILITY

METER TO REMAIN

EXISTING DISC

SWITCHES TO REMAIN

EXISTING 400A MAIN DISC

SWITCH TO REMAIN

EXISTING UTILITY CT

CABINET TO REMAIN

EXISTING TRANSFER

SWITCH TO REMAIN

EXISTING 45kW

GENERATOR TO BE

ABANDONED

CONDUITS TO RISE ALONG OUTSIDE OF BUILDING AND

PENETRATE THRU WALL AT CEILING LEVEL. THESE

CONDUITS WILL NO LONGER BE REQUIRED ONCE THE

COLLECTIONS STORAGE PROJECT IS COMPLETED.

CONDUIT DUCTBANK TO MOWER

HOUSE.  REFER TO CIVIL DWGS

FOR ADD'L ROUTING DETAILS.

CONDUITS BETWEEN MOWER HOUSE AND GARAGE:

(1) 4" - ATS EMERGENCY FEEDER

(3) 4" - SPARE

(1) 2" - GEN CONTROLS

(1) 2" - PANEL L-MH FEEDER

(1) 2" - SPARE

EXISTING BELOW

GRADE CONDUIT(S)

NEW PANEL

L-MH
NEW DIST

PANEL GEN-DP

INSTALL OPEN PACKAGED

GENERATOR SET PER

MANUFACTURER'S INSTRUCTIONS

CONDUIT DUCTBANK TO GARAGE.

REFER TO CIVIL DWGS FOR

ADD'L ROUTING DETAILS.

BELOW SLAB CONDUITS

LS-1 LS-1

LS-1LS-1

GEN-MH

EM-1

EM-1

BATTERY

CHARGER

GFI GFI

GFI

GFI

LS-2

WP

GENERATOR EMERGENCY POWER

OFF (EPO) MUSHROOM BUTTON

STUB-UP (2) CONDUITS ALONG WALL:

2" - CONTROLS

2" - SPARE

LS-1 LS-1
GFI

GFI

GFI

GFI

EXISTING MOWER HOUSE PANEL TO REMAIN

AND BE REFED FROM NEW PANEL L-MH

CONNECT NEW

LIGHTING TO EXISTING

MOWER HOUSE

LIGHTING CIRCUIT

PROVIDE NEW

CIRCUIT FROM

EXISTING MOWER

HOUSE PANEL

PROVIDE NEW

CIRCUIT FROM

EXISTING MOWER

HOUSE PANEL
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