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DIVISION 16 - ELECTRICAL PART 1 - GENERAL   1.1 SCOPE   SCOPE   A. PROVIDE COMPLETE ELECTRICAL SYSTEMS AS SHOWN ON DRAWINGS AND SPECIFIED.  FURNISH ALL LABOR, PROVIDE COMPLETE ELECTRICAL SYSTEMS AS SHOWN ON DRAWINGS AND SPECIFIED.  FURNISH ALL LABOR, EQUIPMENT, APPLIANCES, MATERIALS, AND PERFORM OPERATIONS REQUIRED FOR COMPLETE INSTALLATION IN ACCORDANCE WITH ALL SECTIONS OF SPECIFICATIONS, DRAWINGS, CODES, AND CONDITIONS OF CONTRACT.   1.2 CODES, STANDARDS, FEES, PERMITS CODES, STANDARDS, FEES, PERMITS A. COMPLY WITH LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, NATIONAL ELECTRICAL SAFETY CODE, COMPLY WITH LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, NATIONAL ELECTRICAL SAFETY CODE, LOCAL CODES, AMENDMENTS, ORDINANCES AND REQUIREMENTS OF UTILITY COMPANIES' FURNISHING SERVICES TO INSTALLATION.  COMPLY WITH NEMA, UL, ANSI, ICEA AND OTHER INDUSTRY STANDARDS.  COMPLY WITH REQUIREMENTS OF IBC, IMC, UPC, AND OTHER APPLICABLE CODES. B. SECURE AND PAY FOR ALL INSPECTIONS, FEES, PERMITS, ETC., REQUIRED BY LOCAL AND STATE AGENCIES.   SECURE AND PAY FOR ALL INSPECTIONS, FEES, PERMITS, ETC., REQUIRED BY LOCAL AND STATE AGENCIES.   1.3 DRAWINGS   DRAWINGS   A. ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL FEATURES OF WORK.  INSTALL ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL FEATURES OF WORK.  INSTALL ELECTRICAL ITEMS TO PROVIDE SYMMETRICAL APPEARANCE.  DO NOT SCALE DRAWINGS.  REVIEW OTHER DRAWINGS AND ADJUST WORK TO CONFORM TO CONDITIONS SHOWN.  VERIFY FIELD CONDITIONS.  IMMEDIATELY CONTACT THE OWNER'S REPRESENTATIVE FOR CLARIFICATION OF QUESTIONABLE, OBSCURE ITEMS, OR APPARENT CONFLICTS.  THE OWNER'S REPRESENTATIVE'S DECISION IS FINAL FOR ALL CLARIFICATIONS REQUESTED.  EXTRA COST RESULTING FROM A CONDITION WHERE CLARIFICATION WAS NOT REQUESTED:  MADE AT NO INCREASE IN CONTRACT AMOUNT UNLESS EXTRA COST IS APPROVED IN WRITING.  1.4 WORKMANSHIP WORKMANSHIP A. CONSIDERED AS IMPORTANT AS ELECTRICAL AND MECHANICAL EFFICIENCY AND SUBJECT TO CONSIDERED AS IMPORTANT AS ELECTRICAL AND MECHANICAL EFFICIENCY AND SUBJECT TO APPROVAL.  EMPLOY WORKMEN SKILLED IN TRADE AND FAMILIAR WITH PARTICULAR TECHNIQUES APPLICABLE TO VARIOUS SECTIONS OF WORK.  INSTALL IN ACCORDANCE WITH NECA “STANDARD PRACTICES FOR GOOD STANDARD PRACTICES FOR GOOD WORKMANSHIP IN ELECTRICAL CONTRACTING.” 1.5 COORDINATION   COORDINATION   A. COORDINATE WITH OTHER TRADES FOR PROPER INSTALLATION AND TIMELY EXECUTION.  ANY CHANGES COORDINATE WITH OTHER TRADES FOR PROPER INSTALLATION AND TIMELY EXECUTION.  ANY CHANGES NECESSITATED BY FAILURE TO PROPERLY COORDINATE WORK:  MADE AT NO INCREASE IN CONTRACT AMOUNT. B. VERIFY INFORMATION SHOWN ON PLANS WITH EQUIPMENT ITEMS ACTUALLY FURNISHED WHERE EQUIPMENT IS VERIFY INFORMATION SHOWN ON PLANS WITH EQUIPMENT ITEMS ACTUALLY FURNISHED WHERE EQUIPMENT IS FURNISHED OR INSTALLED BY OTHERS.  NOTIFY OWNER'S REPRESENTATIVE OF ANY CONFLICTS. C. COORDINATE WITH SERVING UTILITIES.  PROVIDE ALL EQUIPMENT AND LABOR REQUIRED, INCLUDE ALL COSTS COORDINATE WITH SERVING UTILITIES.  PROVIDE ALL EQUIPMENT AND LABOR REQUIRED, INCLUDE ALL COSTS NECESSARY FOR COMPLETE ELECTRICAL SERVICES.   1.6 SUBMITTALS SUBMITTALS A. SUBMITTAL REVIEW IS FOR GENERAL DESIGN AND ARRANGEMENT ONLY AND DOES NOT RELIEVE THE SUBMITTAL REVIEW IS FOR GENERAL DESIGN AND ARRANGEMENT ONLY AND DOES NOT RELIEVE THE CONTRACTOR FROM ANY REQUIREMENTS OF CONTRACT DOCUMENTS.  PROVISION OF A COMPLETE AND SATISFACTORY WORKING INSTALLATION IS THE SOLE RESPONSIBILITY OF THE CONTRACTOR.   B. UNLESS NOTED, SUBMIT FIVE COPIES OF ALL MATERIALS AND EQUIPMENT LIGHTING FIXTURES, PANELBOARDS, UNLESS NOTED, SUBMIT FIVE COPIES OF ALL MATERIALS AND EQUIPMENT LIGHTING FIXTURES, PANELBOARDS, WIRING DEVICES, AND CONTROLS. 1.7 SUBSTITUTIONS   SUBSTITUTIONS   A. MAKE NO SUBSTITUTIONS OR REVISIONS WITHOUT WRITTEN APPROVAL. FOR EQUIPMENT SCHEDULED BY MAKE NO SUBSTITUTIONS OR REVISIONS WITHOUT WRITTEN APPROVAL. FOR EQUIPMENT SCHEDULED BY MANUFACTURER'S NAME AND CATALOG DESIGNATIONS:  MANUFACTURER'S PUBLISHED DATA AND/OR SPECIFICATION FOR THAT ITEM ARE CONSIDERED PART OF SPECIFICATION. ALL SIMILAR EQUIPMENT SAME MANUFACTURER THROUGHOUT.   1.8 PROJECT COMPLETION   PROJECT COMPLETION   A. THOROUGHLY CLEAN INSIDE AND OUT ALL FIXTURES AND EQUIPMENT.  CLEAN PREMISES OF CONSTRUCTION THOROUGHLY CLEAN INSIDE AND OUT ALL FIXTURES AND EQUIPMENT.  CLEAN PREMISES OF CONSTRUCTION DEBRIS.  CALL FOR FINAL CONSTRUCTION OBSERVATION.  CONDUCT OPERATING TEST FOR APPROVAL. DEMONSTRATE INSTALLATION TO OPERATE SATISFACTORILY IN ACCORDANCE WITH REQUIREMENTS OF CONTRACT DOCUMENTS. PROVIDE PERSONNEL TO ASSIST ENGINEER IN REMOVAL AND REPLACEMENT OF EQUIPMENT FOR OBSERVATION PURPOSES. B. SHOULD ANY PORTION OF INSTALLATION FAIL, REPAIR OR REPLACE ITEMS UNTIL ITEMS CAN BE SHOULD ANY PORTION OF INSTALLATION FAIL, REPAIR OR REPLACE ITEMS UNTIL ITEMS CAN BE DEMONSTRATED TO COMPLY.  C. SUBMIT A LETTER CERTIFYING COMPLETION OF PROJECT IN ACCORDANCE WITH PLANS AND SPECIFICATIONS.  SUBMIT A LETTER CERTIFYING COMPLETION OF PROJECT IN ACCORDANCE WITH PLANS AND SPECIFICATIONS.  TURN OVER RECORD DRAWINGS TO OWNER. D. SUBMIT OPERATING AND MAINTENANCE MANUALS TO OWNER, TRAIN OWNER'S PERSONNEL IN OPERATION AND SUBMIT OPERATING AND MAINTENANCE MANUALS TO OWNER, TRAIN OWNER'S PERSONNEL IN OPERATION AND MAINTENANCE OF ELECTRICAL SYSTEMS. 1.9 GUARANTEE GUARANTEE A. GUARANTEE ALL MATERIAL TO BE NEW, ALL WORK TO BE FREE FROM DEFECTS IN MATERIAL AND GUARANTEE ALL MATERIAL TO BE NEW, ALL WORK TO BE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP FOR ONE YEAR FROM DATE OF FINAL ACCEPTANCE.  REPAIR OR REPLACE ANY WORK OR MATERIAL DEEMED DEFECTIVE DURING THE GUARANTEE PERIOD AT NO COST TO THE OWNER. PART 2 - PRODUCTS 2.1 RACEWAYS   RACEWAYS   A. GALVANIZED RIGID STEEL CONDUIT OR INTERMEDIATE METAL CONDUIT: USE IN DAMP OR WET LOCATIONS, GALVANIZED RIGID STEEL CONDUIT OR INTERMEDIATE METAL CONDUIT: USE IN DAMP OR WET LOCATIONS, UNDERGROUND, IN CONCRETE OR CMU, WHERE SUBJECT TO PHYSICAL DAMAGE, FOR SERVICE CONDUCTORS AND PANELBOARD FEEDERS. B. FLEXIBLE METALLIC CONDUIT:  USE FOR FINAL CONNECTIONS TO FIXTURES AND EQUIPMENT TO ISOLATE FLEXIBLE METALLIC CONDUIT:  USE FOR FINAL CONNECTIONS TO FIXTURES AND EQUIPMENT TO ISOLATE VIBRATION OR ALLOW RELOCATION.  PROVIDE FLEXIBLE WATERTIGHT CONDUIT IN DAMP OR WET LOCATIONS (PUMPS, KITCHEN EQUIPMENT, ETC.).  WHERE USED OUTDOORS, USE LIQUIDTIGHT FLEXIBLE CONDUIT RATED FOR -60 DEGREES F AND LISTED FOR DIRECT BURY. C. PROVIDE PULL WIRE IN RACEWAYS INSTALLED BUT LEFT EMPTY. PROVIDE PULL WIRE IN RACEWAYS INSTALLED BUT LEFT EMPTY. D. WATERPROOF ALL ROOF AND EXTERIOR WALL PENETRATIONS AS APPROVED.   WATERPROOF ALL ROOF AND EXTERIOR WALL PENETRATIONS AS APPROVED.   2.2 WIRE AND CABLE WIRE AND CABLE A. INSTALL ALL CONDUCTORS IN APPROVED RACEWAY SYSTEMS.  ALL CONDUCTOR SIZES BASED ON COPPER INSTALL ALL CONDUCTORS IN APPROVED RACEWAY SYSTEMS.  ALL CONDUCTOR SIZES BASED ON COPPER #12 AWG MINIMUM EXCEPT CONTROL WIRING MAY BE #14.  B. MINIMUM INSULATION RATING:  90 DEGREES C, 600 VOLT, XHHW.   MINIMUM INSULATION RATING:  90 DEGREES C, 600 VOLT, XHHW.   C. COLOR CODE 120/208 VOLT SYSTEMS: BLACK, RED, BLUE AND WHITE.  COLOR CODE 120/208 VOLT SYSTEMS: BLACK, RED, BLUE AND WHITE.  D. INSTALL NO THERMOPLASTIC INSULATED CONDUCTORS WHEN TEMPERATURE IS BELOW 20 DEGREES F.   INSTALL NO THERMOPLASTIC INSULATED CONDUCTORS WHEN TEMPERATURE IS BELOW 20 DEGREES F.   E. CONNECTIONS:   CONNECTIONS:   1. #6 AND LARGER: SOLDERLESS LUGS. #6 AND LARGER: SOLDERLESS LUGS. 2. #8 AND SMALLER: INSULATED WIRE NUT CONNECTOR, IDEAL "WINGNUT" HARD SHELL.   #8 AND SMALLER: INSULATED WIRE NUT CONNECTOR, IDEAL "WINGNUT" HARD SHELL.   F. LOW VOLTAGE, SPECIAL PURPOSE, COAXIAL CABLES, ETC.: INSTALL AND TERMINATE PER MANUFACTURER'S LOW VOLTAGE, SPECIAL PURPOSE, COAXIAL CABLES, ETC.: INSTALL AND TERMINATE PER MANUFACTURER'S RECOMMENDATIONS. 2.3 BOXES BOXES A. PROVIDE ADDITIONAL CAST PULL BOXES AS REQUIRED TO AVOID EXCESS PULLING TENSIONS AND TO PROVIDE ADDITIONAL CAST PULL BOXES AS REQUIRED TO AVOID EXCESS PULLING TENSIONS AND TO FACILITATE WORK. 2.4 CABINETS   CABINETS   A. PROVIDE CABINETS OF CODE GAUGE, ZINC-COATED SHEET STEEL, INTERIOR DIMENSIONS AS INDICATED, WITH PROVIDE CABINETS OF CODE GAUGE, ZINC-COATED SHEET STEEL, INTERIOR DIMENSIONS AS INDICATED, WITH HINGED DOOR AND FLUSH CATCH. PROVIDE WITH 3/4" PLYWOOD INTERIOR BACKBOARD WITH MANUFACTURER'S STANDARD FINISH. KEY TO MATCH PANELBOARDS. 2.5 PANELBOARDS AND OVERCURRENT PROTECTION PANELBOARDS AND OVERCURRENT PROTECTION A. SQUARE D TYPE NQOD SERIES. SIMILAR EQUIPMENT BY OTHER MANUFACTURERS ACCEPTABLE.  SAME SQUARE D TYPE NQOD SERIES. SIMILAR EQUIPMENT BY OTHER MANUFACTURERS ACCEPTABLE.  SAME MANUFACTURER AND KEYED ALIKE THROUGHOUT PROJECT.  FACTORY ASSEMBLED PANELS WITH THERMAL MAGNETIC BRANCH BREAKERS, MAIN LUGS OR CIRCUIT BREAKER, ETC., AS SHOWN. PROVIDE DEAD FRONT CONSTRUCTION, FLUSH OR SURFACE MOUNTED AS SHOWN, 20" WIDE, 5-3/4" DEEP UNLESS OTHERWISE INDICATED. PROVIDE DOORS WITH CONCEALED HINGES, FLUSH KEYED HANDLES.  PROVIDE TYPED CIRCUIT DIRECTORIES ON DOOR IN FRAME WITH PROTECTIVE PLASTIC COVERING.  DIRECTORY TO INCLUDE CIRCUIT NUMBER, CIRCUIT USE, ETC.  SEE DRAWINGS FOR ADDITIONAL REQUIREMENTS. MOUNT TOP OF CABINET AT 6'-6" UNLESS NOTED.  B. PROVIDE CIRCUIT BREAKERS OF THERMAL MAGNETIC TYPE, QUICK-MAKE, QUICK-BREAK WITH A MINIMUM OF PROVIDE CIRCUIT BREAKERS OF THERMAL MAGNETIC TYPE, QUICK-MAKE, QUICK-BREAK WITH A MINIMUM OF 10,000 AIC RATING AT 120, 240 VOLT. MEET NEMA STANDARD AB1. PROVIDE HIGH INTERRUPTING CAPACITY AND NON-FUSE TYPE CURRENT LIMITING CIRCUIT BREAKERS WHERE SHOWN. PROVIDE MULTI-POLE BREAKERS WITH INTERNAL COMMON TRIP.   2.6 WIRING DEVICES WIRING DEVICES A. DUPLEX RECEPTACLES: 20 AMP, 125 VOLT, NEMA TYPE 5-20R, MEET FEDERAL SPECIFICATION W-C-596F DUPLEX RECEPTACLES: 20 AMP, 125 VOLT, NEMA TYPE 5-20R, MEET FEDERAL SPECIFICATION W-C-596F TESTS.  GREY COLOR. PROVIDE OUTLETS DESIGNATED GFI WITH INTEGRAL CLASS A GROUND FAULT CIRCUIT INTERRUPTER UL 943-LISTED. B. SPECIAL OUTLETS: CAPACITY, VOLTAGE AND NEMA CONFIGURATION NOTED, SAME QUALITY AS DUPLEX SPECIAL OUTLETS: CAPACITY, VOLTAGE AND NEMA CONFIGURATION NOTED, SAME QUALITY AS DUPLEX RECEPTACLES. C. DEVICE PLATES:  UL LISTED, ONE PIECE FLUSH GALVANIZED PLATES, GASKETED CAST SELF-CLOSING DEVICE PLATES:  UL LISTED, ONE PIECE FLUSH GALVANIZED PLATES, GASKETED CAST SELF-CLOSING WEATHERPROOF PLATES OUTDOORS, U.L. LISTED FOR WET LOCATIONS WHILE IN USE. 2.7 GROUNDING   GROUNDING   A. GROUND ALL ELECTRICAL DEVICES, METALLIC CONDUIT, METAL FRAMING, ETC., IN ACCORDANCE WITH N.E.C. GROUND ALL ELECTRICAL DEVICES, METALLIC CONDUIT, METAL FRAMING, ETC., IN ACCORDANCE WITH N.E.C. ARTICLE 250. B. GROUND ALL MAIN DISCONNECT SWITCHES AND DISTRIBUTION PANELS WITH MINIMUM #6 AWG BARE COPPER GROUND ALL MAIN DISCONNECT SWITCHES AND DISTRIBUTION PANELS WITH MINIMUM #6 AWG BARE COPPER GROUND WIRE UNLESS OTHERWISE NOTED.   C. UTILIZE THE METALLIC RACEWAY SYSTEM AS THE SYSTEM GROUNDING PATH FOR ALL DEVICES. UTILIZE THE METALLIC RACEWAY SYSTEM AS THE SYSTEM GROUNDING PATH FOR ALL DEVICES. D. PROVIDE SEPARATE GREEN GROUNDING CONDUCTOR FOR ALL FEEDER AND BRANCH CIRCUIT CONDUITS AND PROVIDE SEPARATE GREEN GROUNDING CONDUCTOR FOR ALL FEEDER AND BRANCH CIRCUIT CONDUITS AND ALL EXTERIOR ELECTRICAL DEVICES, SUCH AS POLE MOUNTED LIGHTING, AND RECEPTACLES.   2.8 LIGHTING FIXTURES LIGHTING FIXTURES A. PROVIDE ALL NEW FIXTURES, UL LISTED AND EQUIPPED WITH NECESSARY FRAMES AND MODIFICATIONS PROVIDE ALL NEW FIXTURES, UL LISTED AND EQUIPPED WITH NECESSARY FRAMES AND MODIFICATIONS REQUIRED FOR COMPLETE INSTALLATION. UNIFORMLY SPACE AND COORDINATE INSTALLATION TO AVOID CONFLICTS.   B. PROVIDE ALL FIXTURES COMPLETE WITH LAMPS, BALLASTS, LENSES AND MOUNTING DEVICES AS REQUIRED.   PROVIDE ALL FIXTURES COMPLETE WITH LAMPS, BALLASTS, LENSES AND MOUNTING DEVICES AS REQUIRED.   C. VERIFY MOUNTING HEIGHT OF PENDANT MOUNTED FIXTURE WITH ENGINEER PRIOR TO MOUNTING.  VERIFY MOUNTING HEIGHT OF PENDANT MOUNTED FIXTURE WITH ENGINEER PRIOR TO MOUNTING.  D. PROVIDE ALL EXTERIOR LIGHTING FIXTURES U.L. LISTED FOR WET LOCATION AND -40 DEG F.   PROVIDE ALL EXTERIOR LIGHTING FIXTURES U.L. LISTED FOR WET LOCATION AND -40 DEG F.   E. EQUIP EXTERIOR FIXTURES WITH A DRIVER RATED FOR -40 DEGREES F. EQUIP EXTERIOR FIXTURES WITH A DRIVER RATED FOR -40 DEGREES F. F. POLE MOUNTED FIXTURE AND POLE ASSEMBLIES GUARANTEED TO WITHSTAND 100 MPH WINDS WITHOUT POLE MOUNTED FIXTURE AND POLE ASSEMBLIES GUARANTEED TO WITHSTAND 100 MPH WINDS WITHOUT DAMAGE.   G. SET FIXTURES TRUE AND PLUMB, FREE OF LIGHT LEAKS, WARPS, DENTS, IRREGULARITIES. SET FIXTURES TRUE AND PLUMB, FREE OF LIGHT LEAKS, WARPS, DENTS, IRREGULARITIES. PART 3 - EXECUTION 3.1 GENERAL   GENERAL   A. INSTALL ALL MATERIAL AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS, INSTALL ALL MATERIAL AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS, INSTRUCTIONS AND INSTALLATION DRAWINGS, UNLESS OTHERWISE INDICATED AND IN ACCORDANCE WITH NECA'S "STANDARD PRACTICES FOR GOOD WORKMANSHIP IN ELECTRICAL CONTRACTING".   B. SEAL WATERTIGHT ALL EXTERIOR PENETRATIONS. SEAL WATERTIGHT ALL EXTERIOR PENETRATIONS. C. REPAIR ALL DAMAGE TO FINISHED SURFACES WHERE CAUSED BY INSTALLATION OF ELECTRICAL EQUIPMENT.   REPAIR ALL DAMAGE TO FINISHED SURFACES WHERE CAUSED BY INSTALLATION OF ELECTRICAL EQUIPMENT.   D. PROVIDE PROPER IDENTIFICATION FOR PANELS, SWITCHES, OR ANY ITEM OF ELECTRICAL EQUIPMENT USED PROVIDE PROPER IDENTIFICATION FOR PANELS, SWITCHES, OR ANY ITEM OF ELECTRICAL EQUIPMENT USED AS A CONTROL DEVICE OR DISCONNECTING MEANS FOR ANY EQUIPMENT.  IDENTIFY BOXES CONTAINING EMERGENCY CIRCUITS PER N.E.C. ARTICLE 700-9. 3.2 SUPPORTS   SUPPORTS   A. SUPPORT RACEWAYS ON APPROVED TYPES OF WALL BRACKETS OR STRUTS.  PROVIDE HOT DIP GALVANIZED SUPPORT RACEWAYS ON APPROVED TYPES OF WALL BRACKETS OR STRUTS.  PROVIDE HOT DIP GALVANIZED OR STAINLESS STEEL STRUT SUPPORTS USING STAINLESS STEEL HARDWARE. B. ANCHOR EQUIPMENT TO RESIST SEISMIC DESIGN CATEGORY D EARTHQUAKE FORCES.  PROVIDE ADEQUATE ANCHOR EQUIPMENT TO RESIST SEISMIC DESIGN CATEGORY D EARTHQUAKE FORCES.  PROVIDE ADEQUATE BACKING AT STRUCTURAL ATTACHMENT POINTS TO ACCEPT THE FORCES INVOLVED. C. SECURE BOXES, WALL BRACKETS, CABINETS AND HANGERS BY MEANS OF MACHINE SCREWS, BOLTS OR SECURE BOXES, WALL BRACKETS, CABINETS AND HANGERS BY MEANS OF MACHINE SCREWS, BOLTS OR WELDING ON METAL SURFACES; AND WOOD SCREWS IN WOOD CONSTRUCTION.   3.3 AS-BUILT DRAWINGS   AS-BUILT DRAWINGS   A. KEEP CLEAN SET OF PRINTS AT JOB SITE AND RECORD ALL ELECTRICAL CHANGES THAT OCCURRED DURING KEEP CLEAN SET OF PRINTS AT JOB SITE AND RECORD ALL ELECTRICAL CHANGES THAT OCCURRED DURING CONSTRUCTION.  FAILURE TO DO SO MAY DELAY PAYMENT.   B. AT END OF CONSTRUCTION, PROVIDE ONE COMPLETE SET OF DRAWINGS INDICATING ALL FIELD CHANGES FOR AT END OF CONSTRUCTION, PROVIDE ONE COMPLETE SET OF DRAWINGS INDICATING ALL FIELD CHANGES FOR RECORD PURPOSES TO THE OWNER'S REPRESENTATIVE. END OF SECTION

AutoCAD SHX Text
DIVISION 16 - ELECTRICAL PART 1 - GENERAL   1.1 SCOPE   SCOPE   A. PROVIDE COMPLETE ELECTRICAL SYSTEMS AS SHOWN ON DRAWINGS AND SPECIFIED.  FURNISH ALL LABOR, PROVIDE COMPLETE ELECTRICAL SYSTEMS AS SHOWN ON DRAWINGS AND SPECIFIED.  FURNISH ALL LABOR, EQUIPMENT, APPLIANCES, MATERIALS, AND PERFORM OPERATIONS REQUIRED FOR COMPLETE INSTALLATION IN ACCORDANCE WITH ALL SECTIONS OF SPECIFICATIONS, DRAWINGS, CODES, AND CONDITIONS OF CONTRACT.   1.2 CODES, STANDARDS, FEES, PERMITS CODES, STANDARDS, FEES, PERMITS A. COMPLY WITH LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, NATIONAL ELECTRICAL SAFETY CODE, COMPLY WITH LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, NATIONAL ELECTRICAL SAFETY CODE, LOCAL CODES, AMENDMENTS, ORDINANCES AND REQUIREMENTS OF UTILITY COMPANIES' FURNISHING SERVICES TO INSTALLATION.  COMPLY WITH NEMA, UL, ANSI, ICEA AND OTHER INDUSTRY STANDARDS.  COMPLY WITH REQUIREMENTS OF IBC, IMC, UPC, AND OTHER APPLICABLE CODES. B. SECURE AND PAY FOR ALL INSPECTIONS, FEES, PERMITS, ETC., REQUIRED BY LOCAL AND STATE AGENCIES.   SECURE AND PAY FOR ALL INSPECTIONS, FEES, PERMITS, ETC., REQUIRED BY LOCAL AND STATE AGENCIES.   1.3 DRAWINGS   DRAWINGS   A. ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL FEATURES OF WORK.  INSTALL ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL FEATURES OF WORK.  INSTALL ELECTRICAL ITEMS TO PROVIDE SYMMETRICAL APPEARANCE.  DO NOT SCALE DRAWINGS.  REVIEW OTHER DRAWINGS AND ADJUST WORK TO CONFORM TO CONDITIONS SHOWN.  VERIFY FIELD CONDITIONS.  IMMEDIATELY CONTACT THE OWNER'S REPRESENTATIVE FOR CLARIFICATION OF QUESTIONABLE, OBSCURE ITEMS, OR APPARENT CONFLICTS.  THE OWNER'S REPRESENTATIVE'S DECISION IS FINAL FOR ALL CLARIFICATIONS REQUESTED.  EXTRA COST RESULTING FROM A CONDITION WHERE CLARIFICATION WAS NOT REQUESTED:  MADE AT NO INCREASE IN CONTRACT AMOUNT UNLESS EXTRA COST IS APPROVED IN WRITING.  1.4 WORKMANSHIP WORKMANSHIP A. CONSIDERED AS IMPORTANT AS ELECTRICAL AND MECHANICAL EFFICIENCY AND SUBJECT TO CONSIDERED AS IMPORTANT AS ELECTRICAL AND MECHANICAL EFFICIENCY AND SUBJECT TO APPROVAL.  EMPLOY WORKMEN SKILLED IN TRADE AND FAMILIAR WITH PARTICULAR TECHNIQUES APPLICABLE TO VARIOUS SECTIONS OF WORK.  INSTALL IN ACCORDANCE WITH NECA “STANDARD PRACTICES FOR GOOD STANDARD PRACTICES FOR GOOD WORKMANSHIP IN ELECTRICAL CONTRACTING.” 1.5 COORDINATION   COORDINATION   A. COORDINATE WITH OTHER TRADES FOR PROPER INSTALLATION AND TIMELY EXECUTION.  ANY CHANGES COORDINATE WITH OTHER TRADES FOR PROPER INSTALLATION AND TIMELY EXECUTION.  ANY CHANGES NECESSITATED BY FAILURE TO PROPERLY COORDINATE WORK:  MADE AT NO INCREASE IN CONTRACT AMOUNT. B. VERIFY INFORMATION SHOWN ON PLANS WITH EQUIPMENT ITEMS ACTUALLY FURNISHED WHERE EQUIPMENT IS VERIFY INFORMATION SHOWN ON PLANS WITH EQUIPMENT ITEMS ACTUALLY FURNISHED WHERE EQUIPMENT IS FURNISHED OR INSTALLED BY OTHERS.  NOTIFY OWNER'S REPRESENTATIVE OF ANY CONFLICTS. C. COORDINATE WITH SERVING UTILITIES.  PROVIDE ALL EQUIPMENT AND LABOR REQUIRED, INCLUDE ALL COSTS COORDINATE WITH SERVING UTILITIES.  PROVIDE ALL EQUIPMENT AND LABOR REQUIRED, INCLUDE ALL COSTS NECESSARY FOR COMPLETE ELECTRICAL SERVICES.   1.6 SUBMITTALS SUBMITTALS A. SUBMITTAL REVIEW IS FOR GENERAL DESIGN AND ARRANGEMENT ONLY AND DOES NOT RELIEVE THE SUBMITTAL REVIEW IS FOR GENERAL DESIGN AND ARRANGEMENT ONLY AND DOES NOT RELIEVE THE CONTRACTOR FROM ANY REQUIREMENTS OF CONTRACT DOCUMENTS.  PROVISION OF A COMPLETE AND SATISFACTORY WORKING INSTALLATION IS THE SOLE RESPONSIBILITY OF THE CONTRACTOR.   B. UNLESS NOTED, SUBMIT FIVE COPIES OF ALL MATERIALS AND EQUIPMENT LIGHTING FIXTURES, PANELBOARDS, UNLESS NOTED, SUBMIT FIVE COPIES OF ALL MATERIALS AND EQUIPMENT LIGHTING FIXTURES, PANELBOARDS, WIRING DEVICES, AND CONTROLS. 1.7 SUBSTITUTIONS   SUBSTITUTIONS   A. MAKE NO SUBSTITUTIONS OR REVISIONS WITHOUT WRITTEN APPROVAL. FOR EQUIPMENT SCHEDULED BY MAKE NO SUBSTITUTIONS OR REVISIONS WITHOUT WRITTEN APPROVAL. FOR EQUIPMENT SCHEDULED BY MANUFACTURER'S NAME AND CATALOG DESIGNATIONS:  MANUFACTURER'S PUBLISHED DATA AND/OR SPECIFICATION FOR THAT ITEM ARE CONSIDERED PART OF SPECIFICATION. ALL SIMILAR EQUIPMENT SAME MANUFACTURER THROUGHOUT.   1.8 PROJECT COMPLETION   PROJECT COMPLETION   A. THOROUGHLY CLEAN INSIDE AND OUT ALL FIXTURES AND EQUIPMENT.  CLEAN PREMISES OF CONSTRUCTION THOROUGHLY CLEAN INSIDE AND OUT ALL FIXTURES AND EQUIPMENT.  CLEAN PREMISES OF CONSTRUCTION DEBRIS.  CALL FOR FINAL CONSTRUCTION OBSERVATION.  CONDUCT OPERATING TEST FOR APPROVAL. DEMONSTRATE INSTALLATION TO OPERATE SATISFACTORILY IN ACCORDANCE WITH REQUIREMENTS OF CONTRACT DOCUMENTS. PROVIDE PERSONNEL TO ASSIST ENGINEER IN REMOVAL AND REPLACEMENT OF EQUIPMENT FOR OBSERVATION PURPOSES. B. SHOULD ANY PORTION OF INSTALLATION FAIL, REPAIR OR REPLACE ITEMS UNTIL ITEMS CAN BE SHOULD ANY PORTION OF INSTALLATION FAIL, REPAIR OR REPLACE ITEMS UNTIL ITEMS CAN BE DEMONSTRATED TO COMPLY.  C. SUBMIT A LETTER CERTIFYING COMPLETION OF PROJECT IN ACCORDANCE WITH PLANS AND SPECIFICATIONS.  SUBMIT A LETTER CERTIFYING COMPLETION OF PROJECT IN ACCORDANCE WITH PLANS AND SPECIFICATIONS.  TURN OVER RECORD DRAWINGS TO OWNER. D. SUBMIT OPERATING AND MAINTENANCE MANUALS TO OWNER, TRAIN OWNER'S PERSONNEL IN OPERATION AND SUBMIT OPERATING AND MAINTENANCE MANUALS TO OWNER, TRAIN OWNER'S PERSONNEL IN OPERATION AND MAINTENANCE OF ELECTRICAL SYSTEMS. 1.9 GUARANTEE GUARANTEE A. GUARANTEE ALL MATERIAL TO BE NEW, ALL WORK TO BE FREE FROM DEFECTS IN MATERIAL AND GUARANTEE ALL MATERIAL TO BE NEW, ALL WORK TO BE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP FOR ONE YEAR FROM DATE OF FINAL ACCEPTANCE.  REPAIR OR REPLACE ANY WORK OR MATERIAL DEEMED DEFECTIVE DURING THE GUARANTEE PERIOD AT NO COST TO THE OWNER. PART 2 - PRODUCTS 2.1 RACEWAYS   RACEWAYS   A. GALVANIZED RIGID STEEL CONDUIT OR INTERMEDIATE METAL CONDUIT: USE IN DAMP OR WET LOCATIONS, GALVANIZED RIGID STEEL CONDUIT OR INTERMEDIATE METAL CONDUIT: USE IN DAMP OR WET LOCATIONS, UNDERGROUND, IN CONCRETE OR CMU, WHERE SUBJECT TO PHYSICAL DAMAGE, FOR SERVICE CONDUCTORS AND PANELBOARD FEEDERS. B. FLEXIBLE METALLIC CONDUIT:  USE FOR FINAL CONNECTIONS TO FIXTURES AND EQUIPMENT TO ISOLATE FLEXIBLE METALLIC CONDUIT:  USE FOR FINAL CONNECTIONS TO FIXTURES AND EQUIPMENT TO ISOLATE VIBRATION OR ALLOW RELOCATION.  PROVIDE FLEXIBLE WATERTIGHT CONDUIT IN DAMP OR WET LOCATIONS (PUMPS, KITCHEN EQUIPMENT, ETC.).  WHERE USED OUTDOORS, USE LIQUIDTIGHT FLEXIBLE CONDUIT RATED FOR -60 DEGREES F AND LISTED FOR DIRECT BURY. C. PROVIDE PULL WIRE IN RACEWAYS INSTALLED BUT LEFT EMPTY. PROVIDE PULL WIRE IN RACEWAYS INSTALLED BUT LEFT EMPTY. D. WATERPROOF ALL ROOF AND EXTERIOR WALL PENETRATIONS AS APPROVED.   WATERPROOF ALL ROOF AND EXTERIOR WALL PENETRATIONS AS APPROVED.   2.2 WIRE AND CABLE WIRE AND CABLE A. INSTALL ALL CONDUCTORS IN APPROVED RACEWAY SYSTEMS.  ALL CONDUCTOR SIZES BASED ON COPPER INSTALL ALL CONDUCTORS IN APPROVED RACEWAY SYSTEMS.  ALL CONDUCTOR SIZES BASED ON COPPER #12 AWG MINIMUM EXCEPT CONTROL WIRING MAY BE #14.  B. MINIMUM INSULATION RATING:  90 DEGREES C, 600 VOLT, XHHW.   MINIMUM INSULATION RATING:  90 DEGREES C, 600 VOLT, XHHW.   C. COLOR CODE 120/208 VOLT SYSTEMS: BLACK, RED, BLUE AND WHITE.  COLOR CODE 120/208 VOLT SYSTEMS: BLACK, RED, BLUE AND WHITE.  D. INSTALL NO THERMOPLASTIC INSULATED CONDUCTORS WHEN TEMPERATURE IS BELOW 20 DEGREES F.   INSTALL NO THERMOPLASTIC INSULATED CONDUCTORS WHEN TEMPERATURE IS BELOW 20 DEGREES F.   E. CONNECTIONS:   CONNECTIONS:   1. #6 AND LARGER: SOLDERLESS LUGS. #6 AND LARGER: SOLDERLESS LUGS. 2. #8 AND SMALLER: INSULATED WIRE NUT CONNECTOR, IDEAL "WINGNUT" HARD SHELL.   #8 AND SMALLER: INSULATED WIRE NUT CONNECTOR, IDEAL "WINGNUT" HARD SHELL.   F. LOW VOLTAGE, SPECIAL PURPOSE, COAXIAL CABLES, ETC.: INSTALL AND TERMINATE PER MANUFACTURER'S LOW VOLTAGE, SPECIAL PURPOSE, COAXIAL CABLES, ETC.: INSTALL AND TERMINATE PER MANUFACTURER'S RECOMMENDATIONS. 2.3 BOXES BOXES A. PROVIDE ADDITIONAL CAST PULL BOXES AS REQUIRED TO AVOID EXCESS PULLING TENSIONS AND TO PROVIDE ADDITIONAL CAST PULL BOXES AS REQUIRED TO AVOID EXCESS PULLING TENSIONS AND TO FACILITATE WORK. 2.4 CABINETS   CABINETS   A. PROVIDE CABINETS OF CODE GAUGE, ZINC-COATED SHEET STEEL, INTERIOR DIMENSIONS AS INDICATED, WITH PROVIDE CABINETS OF CODE GAUGE, ZINC-COATED SHEET STEEL, INTERIOR DIMENSIONS AS INDICATED, WITH HINGED DOOR AND FLUSH CATCH. PROVIDE WITH 3/4" PLYWOOD INTERIOR BACKBOARD WITH MANUFACTURER'S STANDARD FINISH. KEY TO MATCH PANELBOARDS. 2.5 PANELBOARDS AND OVERCURRENT PROTECTION PANELBOARDS AND OVERCURRENT PROTECTION A. SQUARE D TYPE NQOD SERIES. SIMILAR EQUIPMENT BY OTHER MANUFACTURERS ACCEPTABLE.  SAME SQUARE D TYPE NQOD SERIES. SIMILAR EQUIPMENT BY OTHER MANUFACTURERS ACCEPTABLE.  SAME MANUFACTURER AND KEYED ALIKE THROUGHOUT PROJECT.  FACTORY ASSEMBLED PANELS WITH THERMAL MAGNETIC BRANCH BREAKERS, MAIN LUGS OR CIRCUIT BREAKER, ETC., AS SHOWN. PROVIDE DEAD FRONT CONSTRUCTION, FLUSH OR SURFACE MOUNTED AS SHOWN, 20" WIDE, 5-3/4" DEEP UNLESS OTHERWISE INDICATED. PROVIDE DOORS WITH CONCEALED HINGES, FLUSH KEYED HANDLES.  PROVIDE TYPED CIRCUIT DIRECTORIES ON DOOR IN FRAME WITH PROTECTIVE PLASTIC COVERING.  DIRECTORY TO INCLUDE CIRCUIT NUMBER, CIRCUIT USE, ETC.  SEE DRAWINGS FOR ADDITIONAL REQUIREMENTS. MOUNT TOP OF CABINET AT 6'-6" UNLESS NOTED.  B. PROVIDE CIRCUIT BREAKERS OF THERMAL MAGNETIC TYPE, QUICK-MAKE, QUICK-BREAK WITH A MINIMUM OF PROVIDE CIRCUIT BREAKERS OF THERMAL MAGNETIC TYPE, QUICK-MAKE, QUICK-BREAK WITH A MINIMUM OF 10,000 AIC RATING AT 120, 240 VOLT. MEET NEMA STANDARD AB1. PROVIDE HIGH INTERRUPTING CAPACITY AND NON-FUSE TYPE CURRENT LIMITING CIRCUIT BREAKERS WHERE SHOWN. PROVIDE MULTI-POLE BREAKERS WITH INTERNAL COMMON TRIP.   2.6 WIRING DEVICES WIRING DEVICES A. DUPLEX RECEPTACLES: 20 AMP, 125 VOLT, NEMA TYPE 5-20R, MEET FEDERAL SPECIFICATION W-C-596F DUPLEX RECEPTACLES: 20 AMP, 125 VOLT, NEMA TYPE 5-20R, MEET FEDERAL SPECIFICATION W-C-596F TESTS.  GREY COLOR. PROVIDE OUTLETS DESIGNATED GFI WITH INTEGRAL CLASS A GROUND FAULT CIRCUIT INTERRUPTER UL 943-LISTED. B. SPECIAL OUTLETS: CAPACITY, VOLTAGE AND NEMA CONFIGURATION NOTED, SAME QUALITY AS DUPLEX SPECIAL OUTLETS: CAPACITY, VOLTAGE AND NEMA CONFIGURATION NOTED, SAME QUALITY AS DUPLEX RECEPTACLES. C. DEVICE PLATES:  UL LISTED, ONE PIECE FLUSH GALVANIZED PLATES, GASKETED CAST SELF-CLOSING DEVICE PLATES:  UL LISTED, ONE PIECE FLUSH GALVANIZED PLATES, GASKETED CAST SELF-CLOSING WEATHERPROOF PLATES OUTDOORS, U.L. LISTED FOR WET LOCATIONS WHILE IN USE. 2.7 GROUNDING   GROUNDING   A. GROUND ALL ELECTRICAL DEVICES, METALLIC CONDUIT, METAL FRAMING, ETC., IN ACCORDANCE WITH N.E.C. GROUND ALL ELECTRICAL DEVICES, METALLIC CONDUIT, METAL FRAMING, ETC., IN ACCORDANCE WITH N.E.C. ARTICLE 250. B. GROUND ALL MAIN DISCONNECT SWITCHES AND DISTRIBUTION PANELS WITH MINIMUM #6 AWG BARE COPPER GROUND ALL MAIN DISCONNECT SWITCHES AND DISTRIBUTION PANELS WITH MINIMUM #6 AWG BARE COPPER GROUND WIRE UNLESS OTHERWISE NOTED.   C. UTILIZE THE METALLIC RACEWAY SYSTEM AS THE SYSTEM GROUNDING PATH FOR ALL DEVICES. UTILIZE THE METALLIC RACEWAY SYSTEM AS THE SYSTEM GROUNDING PATH FOR ALL DEVICES. D. PROVIDE SEPARATE GREEN GROUNDING CONDUCTOR FOR ALL FEEDER AND BRANCH CIRCUIT CONDUITS AND PROVIDE SEPARATE GREEN GROUNDING CONDUCTOR FOR ALL FEEDER AND BRANCH CIRCUIT CONDUITS AND ALL EXTERIOR ELECTRICAL DEVICES, SUCH AS POLE MOUNTED LIGHTING, AND RECEPTACLES.   2.8 LIGHTING FIXTURES LIGHTING FIXTURES A. PROVIDE ALL NEW FIXTURES, UL LISTED AND EQUIPPED WITH NECESSARY FRAMES AND MODIFICATIONS PROVIDE ALL NEW FIXTURES, UL LISTED AND EQUIPPED WITH NECESSARY FRAMES AND MODIFICATIONS REQUIRED FOR COMPLETE INSTALLATION. UNIFORMLY SPACE AND COORDINATE INSTALLATION TO AVOID CONFLICTS.   B. PROVIDE ALL FIXTURES COMPLETE WITH LAMPS, BALLASTS, LENSES AND MOUNTING DEVICES AS REQUIRED.   PROVIDE ALL FIXTURES COMPLETE WITH LAMPS, BALLASTS, LENSES AND MOUNTING DEVICES AS REQUIRED.   C. VERIFY MOUNTING HEIGHT OF PENDANT MOUNTED FIXTURE WITH ENGINEER PRIOR TO MOUNTING.  VERIFY MOUNTING HEIGHT OF PENDANT MOUNTED FIXTURE WITH ENGINEER PRIOR TO MOUNTING.  D. PROVIDE ALL EXTERIOR LIGHTING FIXTURES U.L. LISTED FOR WET LOCATION AND -40 DEG F.   PROVIDE ALL EXTERIOR LIGHTING FIXTURES U.L. LISTED FOR WET LOCATION AND -40 DEG F.   E. EQUIP EXTERIOR FIXTURES WITH A DRIVER RATED FOR -40 DEGREES F. EQUIP EXTERIOR FIXTURES WITH A DRIVER RATED FOR -40 DEGREES F. F. POLE MOUNTED FIXTURE AND POLE ASSEMBLIES GUARANTEED TO WITHSTAND 100 MPH WINDS WITHOUT POLE MOUNTED FIXTURE AND POLE ASSEMBLIES GUARANTEED TO WITHSTAND 100 MPH WINDS WITHOUT DAMAGE.   G. SET FIXTURES TRUE AND PLUMB, FREE OF LIGHT LEAKS, WARPS, DENTS, IRREGULARITIES. SET FIXTURES TRUE AND PLUMB, FREE OF LIGHT LEAKS, WARPS, DENTS, IRREGULARITIES. PART 3 - EXECUTION 3.1 GENERAL   GENERAL   A. INSTALL ALL MATERIAL AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS, INSTALL ALL MATERIAL AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS, INSTRUCTIONS AND INSTALLATION DRAWINGS, UNLESS OTHERWISE INDICATED AND IN ACCORDANCE WITH NECA'S "STANDARD PRACTICES FOR GOOD WORKMANSHIP IN ELECTRICAL CONTRACTING".   B. SEAL WATERTIGHT ALL EXTERIOR PENETRATIONS. SEAL WATERTIGHT ALL EXTERIOR PENETRATIONS. C. REPAIR ALL DAMAGE TO FINISHED SURFACES WHERE CAUSED BY INSTALLATION OF ELECTRICAL EQUIPMENT.   REPAIR ALL DAMAGE TO FINISHED SURFACES WHERE CAUSED BY INSTALLATION OF ELECTRICAL EQUIPMENT.   D. PROVIDE PROPER IDENTIFICATION FOR PANELS, SWITCHES, OR ANY ITEM OF ELECTRICAL EQUIPMENT USED PROVIDE PROPER IDENTIFICATION FOR PANELS, SWITCHES, OR ANY ITEM OF ELECTRICAL EQUIPMENT USED AS A CONTROL DEVICE OR DISCONNECTING MEANS FOR ANY EQUIPMENT.  IDENTIFY BOXES CONTAINING EMERGENCY CIRCUITS PER N.E.C. ARTICLE 700-9. 3.2 SUPPORTS   SUPPORTS   A. SUPPORT RACEWAYS ON APPROVED TYPES OF WALL BRACKETS OR STRUTS.  PROVIDE HOT DIP GALVANIZED SUPPORT RACEWAYS ON APPROVED TYPES OF WALL BRACKETS OR STRUTS.  PROVIDE HOT DIP GALVANIZED OR STAINLESS STEEL STRUT SUPPORTS USING STAINLESS STEEL HARDWARE. B. ANCHOR EQUIPMENT TO RESIST SEISMIC DESIGN CATEGORY D EARTHQUAKE FORCES.  PROVIDE ADEQUATE ANCHOR EQUIPMENT TO RESIST SEISMIC DESIGN CATEGORY D EARTHQUAKE FORCES.  PROVIDE ADEQUATE BACKING AT STRUCTURAL ATTACHMENT POINTS TO ACCEPT THE FORCES INVOLVED. C. SECURE BOXES, WALL BRACKETS, CABINETS AND HANGERS BY MEANS OF MACHINE SCREWS, BOLTS OR SECURE BOXES, WALL BRACKETS, CABINETS AND HANGERS BY MEANS OF MACHINE SCREWS, BOLTS OR WELDING ON METAL SURFACES; AND WOOD SCREWS IN WOOD CONSTRUCTION.   3.3 AS-BUILT DRAWINGS   AS-BUILT DRAWINGS   A. KEEP CLEAN SET OF PRINTS AT JOB SITE AND RECORD ALL ELECTRICAL CHANGES THAT OCCURRED DURING KEEP CLEAN SET OF PRINTS AT JOB SITE AND RECORD ALL ELECTRICAL CHANGES THAT OCCURRED DURING CONSTRUCTION.  FAILURE TO DO SO MAY DELAY PAYMENT.   B. AT END OF CONSTRUCTION, PROVIDE ONE COMPLETE SET OF DRAWINGS INDICATING ALL FIELD CHANGES FOR AT END OF CONSTRUCTION, PROVIDE ONE COMPLETE SET OF DRAWINGS INDICATING ALL FIELD CHANGES FOR RECORD PURPOSES TO THE OWNER'S REPRESENTATIVE. END OF SECTION

AutoCAD SHX Text
DIVISION 16 - ELECTRICAL PART 1 - GENERAL   1.1 SCOPE   SCOPE   A. PROVIDE COMPLETE ELECTRICAL SYSTEMS AS SHOWN ON DRAWINGS AND SPECIFIED.  FURNISH ALL LABOR, PROVIDE COMPLETE ELECTRICAL SYSTEMS AS SHOWN ON DRAWINGS AND SPECIFIED.  FURNISH ALL LABOR, EQUIPMENT, APPLIANCES, MATERIALS, AND PERFORM OPERATIONS REQUIRED FOR COMPLETE INSTALLATION IN ACCORDANCE WITH ALL SECTIONS OF SPECIFICATIONS, DRAWINGS, CODES, AND CONDITIONS OF CONTRACT.   1.2 CODES, STANDARDS, FEES, PERMITS CODES, STANDARDS, FEES, PERMITS A. COMPLY WITH LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, NATIONAL ELECTRICAL SAFETY CODE, COMPLY WITH LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, NATIONAL ELECTRICAL SAFETY CODE, LOCAL CODES, AMENDMENTS, ORDINANCES AND REQUIREMENTS OF UTILITY COMPANIES' FURNISHING SERVICES TO INSTALLATION.  COMPLY WITH NEMA, UL, ANSI, ICEA AND OTHER INDUSTRY STANDARDS.  COMPLY WITH REQUIREMENTS OF IBC, IMC, UPC, AND OTHER APPLICABLE CODES. B. SECURE AND PAY FOR ALL INSPECTIONS, FEES, PERMITS, ETC., REQUIRED BY LOCAL AND STATE AGENCIES.   SECURE AND PAY FOR ALL INSPECTIONS, FEES, PERMITS, ETC., REQUIRED BY LOCAL AND STATE AGENCIES.   1.3 DRAWINGS   DRAWINGS   A. ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL FEATURES OF WORK.  INSTALL ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL FEATURES OF WORK.  INSTALL ELECTRICAL ITEMS TO PROVIDE SYMMETRICAL APPEARANCE.  DO NOT SCALE DRAWINGS.  REVIEW OTHER DRAWINGS AND ADJUST WORK TO CONFORM TO CONDITIONS SHOWN.  VERIFY FIELD CONDITIONS.  IMMEDIATELY CONTACT THE OWNER'S REPRESENTATIVE FOR CLARIFICATION OF QUESTIONABLE, OBSCURE ITEMS, OR APPARENT CONFLICTS.  THE OWNER'S REPRESENTATIVE'S DECISION IS FINAL FOR ALL CLARIFICATIONS REQUESTED.  EXTRA COST RESULTING FROM A CONDITION WHERE CLARIFICATION WAS NOT REQUESTED:  MADE AT NO INCREASE IN CONTRACT AMOUNT UNLESS EXTRA COST IS APPROVED IN WRITING.  1.4 WORKMANSHIP WORKMANSHIP A. CONSIDERED AS IMPORTANT AS ELECTRICAL AND MECHANICAL EFFICIENCY AND SUBJECT TO CONSIDERED AS IMPORTANT AS ELECTRICAL AND MECHANICAL EFFICIENCY AND SUBJECT TO APPROVAL.  EMPLOY WORKMEN SKILLED IN TRADE AND FAMILIAR WITH PARTICULAR TECHNIQUES APPLICABLE TO VARIOUS SECTIONS OF WORK.  INSTALL IN ACCORDANCE WITH NECA “STANDARD PRACTICES FOR GOOD STANDARD PRACTICES FOR GOOD WORKMANSHIP IN ELECTRICAL CONTRACTING.” 1.5 COORDINATION   COORDINATION   A. COORDINATE WITH OTHER TRADES FOR PROPER INSTALLATION AND TIMELY EXECUTION.  ANY CHANGES COORDINATE WITH OTHER TRADES FOR PROPER INSTALLATION AND TIMELY EXECUTION.  ANY CHANGES NECESSITATED BY FAILURE TO PROPERLY COORDINATE WORK:  MADE AT NO INCREASE IN CONTRACT AMOUNT. B. VERIFY INFORMATION SHOWN ON PLANS WITH EQUIPMENT ITEMS ACTUALLY FURNISHED WHERE EQUIPMENT IS VERIFY INFORMATION SHOWN ON PLANS WITH EQUIPMENT ITEMS ACTUALLY FURNISHED WHERE EQUIPMENT IS FURNISHED OR INSTALLED BY OTHERS.  NOTIFY OWNER'S REPRESENTATIVE OF ANY CONFLICTS. C. COORDINATE WITH SERVING UTILITIES.  PROVIDE ALL EQUIPMENT AND LABOR REQUIRED, INCLUDE ALL COSTS COORDINATE WITH SERVING UTILITIES.  PROVIDE ALL EQUIPMENT AND LABOR REQUIRED, INCLUDE ALL COSTS NECESSARY FOR COMPLETE ELECTRICAL SERVICES.   1.6 SUBMITTALS SUBMITTALS A. SUBMITTAL REVIEW IS FOR GENERAL DESIGN AND ARRANGEMENT ONLY AND DOES NOT RELIEVE THE SUBMITTAL REVIEW IS FOR GENERAL DESIGN AND ARRANGEMENT ONLY AND DOES NOT RELIEVE THE CONTRACTOR FROM ANY REQUIREMENTS OF CONTRACT DOCUMENTS.  PROVISION OF A COMPLETE AND SATISFACTORY WORKING INSTALLATION IS THE SOLE RESPONSIBILITY OF THE CONTRACTOR.   B. UNLESS NOTED, SUBMIT FIVE COPIES OF ALL MATERIALS AND EQUIPMENT LIGHTING FIXTURES, PANELBOARDS, UNLESS NOTED, SUBMIT FIVE COPIES OF ALL MATERIALS AND EQUIPMENT LIGHTING FIXTURES, PANELBOARDS, WIRING DEVICES, AND CONTROLS. 1.7 SUBSTITUTIONS   SUBSTITUTIONS   A. MAKE NO SUBSTITUTIONS OR REVISIONS WITHOUT WRITTEN APPROVAL. FOR EQUIPMENT SCHEDULED BY MAKE NO SUBSTITUTIONS OR REVISIONS WITHOUT WRITTEN APPROVAL. FOR EQUIPMENT SCHEDULED BY MANUFACTURER'S NAME AND CATALOG DESIGNATIONS:  MANUFACTURER'S PUBLISHED DATA AND/OR SPECIFICATION FOR THAT ITEM ARE CONSIDERED PART OF SPECIFICATION. ALL SIMILAR EQUIPMENT SAME MANUFACTURER THROUGHOUT.   1.8 PROJECT COMPLETION   PROJECT COMPLETION   A. THOROUGHLY CLEAN INSIDE AND OUT ALL FIXTURES AND EQUIPMENT.  CLEAN PREMISES OF CONSTRUCTION THOROUGHLY CLEAN INSIDE AND OUT ALL FIXTURES AND EQUIPMENT.  CLEAN PREMISES OF CONSTRUCTION DEBRIS.  CALL FOR FINAL CONSTRUCTION OBSERVATION.  CONDUCT OPERATING TEST FOR APPROVAL. DEMONSTRATE INSTALLATION TO OPERATE SATISFACTORILY IN ACCORDANCE WITH REQUIREMENTS OF CONTRACT DOCUMENTS. PROVIDE PERSONNEL TO ASSIST ENGINEER IN REMOVAL AND REPLACEMENT OF EQUIPMENT FOR OBSERVATION PURPOSES. B. SHOULD ANY PORTION OF INSTALLATION FAIL, REPAIR OR REPLACE ITEMS UNTIL ITEMS CAN BE SHOULD ANY PORTION OF INSTALLATION FAIL, REPAIR OR REPLACE ITEMS UNTIL ITEMS CAN BE DEMONSTRATED TO COMPLY.  C. SUBMIT A LETTER CERTIFYING COMPLETION OF PROJECT IN ACCORDANCE WITH PLANS AND SPECIFICATIONS.  SUBMIT A LETTER CERTIFYING COMPLETION OF PROJECT IN ACCORDANCE WITH PLANS AND SPECIFICATIONS.  TURN OVER RECORD DRAWINGS TO OWNER. D. SUBMIT OPERATING AND MAINTENANCE MANUALS TO OWNER, TRAIN OWNER'S PERSONNEL IN OPERATION AND SUBMIT OPERATING AND MAINTENANCE MANUALS TO OWNER, TRAIN OWNER'S PERSONNEL IN OPERATION AND MAINTENANCE OF ELECTRICAL SYSTEMS. 1.9 GUARANTEE GUARANTEE A. GUARANTEE ALL MATERIAL TO BE NEW, ALL WORK TO BE FREE FROM DEFECTS IN MATERIAL AND GUARANTEE ALL MATERIAL TO BE NEW, ALL WORK TO BE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP FOR ONE YEAR FROM DATE OF FINAL ACCEPTANCE.  REPAIR OR REPLACE ANY WORK OR MATERIAL DEEMED DEFECTIVE DURING THE GUARANTEE PERIOD AT NO COST TO THE OWNER. PART 2 - PRODUCTS 2.1 RACEWAYS   RACEWAYS   A. GALVANIZED RIGID STEEL CONDUIT OR INTERMEDIATE METAL CONDUIT: USE IN DAMP OR WET LOCATIONS, GALVANIZED RIGID STEEL CONDUIT OR INTERMEDIATE METAL CONDUIT: USE IN DAMP OR WET LOCATIONS, UNDERGROUND, IN CONCRETE OR CMU, WHERE SUBJECT TO PHYSICAL DAMAGE, FOR SERVICE CONDUCTORS AND PANELBOARD FEEDERS. B. FLEXIBLE METALLIC CONDUIT:  USE FOR FINAL CONNECTIONS TO FIXTURES AND EQUIPMENT TO ISOLATE FLEXIBLE METALLIC CONDUIT:  USE FOR FINAL CONNECTIONS TO FIXTURES AND EQUIPMENT TO ISOLATE VIBRATION OR ALLOW RELOCATION.  PROVIDE FLEXIBLE WATERTIGHT CONDUIT IN DAMP OR WET LOCATIONS (PUMPS, KITCHEN EQUIPMENT, ETC.).  WHERE USED OUTDOORS, USE LIQUIDTIGHT FLEXIBLE CONDUIT RATED FOR -60 DEGREES F AND LISTED FOR DIRECT BURY. C. PROVIDE PULL WIRE IN RACEWAYS INSTALLED BUT LEFT EMPTY. PROVIDE PULL WIRE IN RACEWAYS INSTALLED BUT LEFT EMPTY. D. WATERPROOF ALL ROOF AND EXTERIOR WALL PENETRATIONS AS APPROVED.   WATERPROOF ALL ROOF AND EXTERIOR WALL PENETRATIONS AS APPROVED.   2.2 WIRE AND CABLE WIRE AND CABLE A. INSTALL ALL CONDUCTORS IN APPROVED RACEWAY SYSTEMS.  ALL CONDUCTOR SIZES BASED ON COPPER INSTALL ALL CONDUCTORS IN APPROVED RACEWAY SYSTEMS.  ALL CONDUCTOR SIZES BASED ON COPPER #12 AWG MINIMUM EXCEPT CONTROL WIRING MAY BE #14.  B. MINIMUM INSULATION RATING:  90 DEGREES C, 600 VOLT, XHHW.   MINIMUM INSULATION RATING:  90 DEGREES C, 600 VOLT, XHHW.   C. COLOR CODE 120/208 VOLT SYSTEMS: BLACK, RED, BLUE AND WHITE.  COLOR CODE 120/208 VOLT SYSTEMS: BLACK, RED, BLUE AND WHITE.  D. INSTALL NO THERMOPLASTIC INSULATED CONDUCTORS WHEN TEMPERATURE IS BELOW 20 DEGREES F.   INSTALL NO THERMOPLASTIC INSULATED CONDUCTORS WHEN TEMPERATURE IS BELOW 20 DEGREES F.   E. CONNECTIONS:   CONNECTIONS:   1. #6 AND LARGER: SOLDERLESS LUGS. #6 AND LARGER: SOLDERLESS LUGS. 2. #8 AND SMALLER: INSULATED WIRE NUT CONNECTOR, IDEAL "WINGNUT" HARD SHELL.   #8 AND SMALLER: INSULATED WIRE NUT CONNECTOR, IDEAL "WINGNUT" HARD SHELL.   F. LOW VOLTAGE, SPECIAL PURPOSE, COAXIAL CABLES, ETC.: INSTALL AND TERMINATE PER MANUFACTURER'S LOW VOLTAGE, SPECIAL PURPOSE, COAXIAL CABLES, ETC.: INSTALL AND TERMINATE PER MANUFACTURER'S RECOMMENDATIONS. 2.3 BOXES BOXES A. PROVIDE ADDITIONAL CAST PULL BOXES AS REQUIRED TO AVOID EXCESS PULLING TENSIONS AND TO PROVIDE ADDITIONAL CAST PULL BOXES AS REQUIRED TO AVOID EXCESS PULLING TENSIONS AND TO FACILITATE WORK. 2.4 CABINETS   CABINETS   A. PROVIDE CABINETS OF CODE GAUGE, ZINC-COATED SHEET STEEL, INTERIOR DIMENSIONS AS INDICATED, WITH PROVIDE CABINETS OF CODE GAUGE, ZINC-COATED SHEET STEEL, INTERIOR DIMENSIONS AS INDICATED, WITH HINGED DOOR AND FLUSH CATCH. PROVIDE WITH 3/4" PLYWOOD INTERIOR BACKBOARD WITH MANUFACTURER'S STANDARD FINISH. KEY TO MATCH PANELBOARDS. 2.5 PANELBOARDS AND OVERCURRENT PROTECTION PANELBOARDS AND OVERCURRENT PROTECTION A. SQUARE D TYPE NQOD SERIES. SIMILAR EQUIPMENT BY OTHER MANUFACTURERS ACCEPTABLE.  SAME SQUARE D TYPE NQOD SERIES. SIMILAR EQUIPMENT BY OTHER MANUFACTURERS ACCEPTABLE.  SAME MANUFACTURER AND KEYED ALIKE THROUGHOUT PROJECT.  FACTORY ASSEMBLED PANELS WITH THERMAL MAGNETIC BRANCH BREAKERS, MAIN LUGS OR CIRCUIT BREAKER, ETC., AS SHOWN. PROVIDE DEAD FRONT CONSTRUCTION, FLUSH OR SURFACE MOUNTED AS SHOWN, 20" WIDE, 5-3/4" DEEP UNLESS OTHERWISE INDICATED. PROVIDE DOORS WITH CONCEALED HINGES, FLUSH KEYED HANDLES.  PROVIDE TYPED CIRCUIT DIRECTORIES ON DOOR IN FRAME WITH PROTECTIVE PLASTIC COVERING.  DIRECTORY TO INCLUDE CIRCUIT NUMBER, CIRCUIT USE, ETC.  SEE DRAWINGS FOR ADDITIONAL REQUIREMENTS. MOUNT TOP OF CABINET AT 6'-6" UNLESS NOTED.  B. PROVIDE CIRCUIT BREAKERS OF THERMAL MAGNETIC TYPE, QUICK-MAKE, QUICK-BREAK WITH A MINIMUM OF PROVIDE CIRCUIT BREAKERS OF THERMAL MAGNETIC TYPE, QUICK-MAKE, QUICK-BREAK WITH A MINIMUM OF 10,000 AIC RATING AT 120, 240 VOLT. MEET NEMA STANDARD AB1. PROVIDE HIGH INTERRUPTING CAPACITY AND NON-FUSE TYPE CURRENT LIMITING CIRCUIT BREAKERS WHERE SHOWN. PROVIDE MULTI-POLE BREAKERS WITH INTERNAL COMMON TRIP.   2.6 WIRING DEVICES WIRING DEVICES A. DUPLEX RECEPTACLES: 20 AMP, 125 VOLT, NEMA TYPE 5-20R, MEET FEDERAL SPECIFICATION W-C-596F DUPLEX RECEPTACLES: 20 AMP, 125 VOLT, NEMA TYPE 5-20R, MEET FEDERAL SPECIFICATION W-C-596F TESTS.  GREY COLOR. PROVIDE OUTLETS DESIGNATED GFI WITH INTEGRAL CLASS A GROUND FAULT CIRCUIT INTERRUPTER UL 943-LISTED. B. SPECIAL OUTLETS: CAPACITY, VOLTAGE AND NEMA CONFIGURATION NOTED, SAME QUALITY AS DUPLEX SPECIAL OUTLETS: CAPACITY, VOLTAGE AND NEMA CONFIGURATION NOTED, SAME QUALITY AS DUPLEX RECEPTACLES. C. DEVICE PLATES:  UL LISTED, ONE PIECE FLUSH GALVANIZED PLATES, GASKETED CAST SELF-CLOSING DEVICE PLATES:  UL LISTED, ONE PIECE FLUSH GALVANIZED PLATES, GASKETED CAST SELF-CLOSING WEATHERPROOF PLATES OUTDOORS, U.L. LISTED FOR WET LOCATIONS WHILE IN USE. 2.7 GROUNDING   GROUNDING   A. GROUND ALL ELECTRICAL DEVICES, METALLIC CONDUIT, METAL FRAMING, ETC., IN ACCORDANCE WITH N.E.C. GROUND ALL ELECTRICAL DEVICES, METALLIC CONDUIT, METAL FRAMING, ETC., IN ACCORDANCE WITH N.E.C. ARTICLE 250. B. GROUND ALL MAIN DISCONNECT SWITCHES AND DISTRIBUTION PANELS WITH MINIMUM #6 AWG BARE COPPER GROUND ALL MAIN DISCONNECT SWITCHES AND DISTRIBUTION PANELS WITH MINIMUM #6 AWG BARE COPPER GROUND WIRE UNLESS OTHERWISE NOTED.   C. UTILIZE THE METALLIC RACEWAY SYSTEM AS THE SYSTEM GROUNDING PATH FOR ALL DEVICES. UTILIZE THE METALLIC RACEWAY SYSTEM AS THE SYSTEM GROUNDING PATH FOR ALL DEVICES. D. PROVIDE SEPARATE GREEN GROUNDING CONDUCTOR FOR ALL FEEDER AND BRANCH CIRCUIT CONDUITS AND PROVIDE SEPARATE GREEN GROUNDING CONDUCTOR FOR ALL FEEDER AND BRANCH CIRCUIT CONDUITS AND ALL EXTERIOR ELECTRICAL DEVICES, SUCH AS POLE MOUNTED LIGHTING, AND RECEPTACLES.   2.8 LIGHTING FIXTURES LIGHTING FIXTURES A. PROVIDE ALL NEW FIXTURES, UL LISTED AND EQUIPPED WITH NECESSARY FRAMES AND MODIFICATIONS PROVIDE ALL NEW FIXTURES, UL LISTED AND EQUIPPED WITH NECESSARY FRAMES AND MODIFICATIONS REQUIRED FOR COMPLETE INSTALLATION. UNIFORMLY SPACE AND COORDINATE INSTALLATION TO AVOID CONFLICTS.   B. PROVIDE ALL FIXTURES COMPLETE WITH LAMPS, BALLASTS, LENSES AND MOUNTING DEVICES AS REQUIRED.   PROVIDE ALL FIXTURES COMPLETE WITH LAMPS, BALLASTS, LENSES AND MOUNTING DEVICES AS REQUIRED.   C. VERIFY MOUNTING HEIGHT OF PENDANT MOUNTED FIXTURE WITH ENGINEER PRIOR TO MOUNTING.  VERIFY MOUNTING HEIGHT OF PENDANT MOUNTED FIXTURE WITH ENGINEER PRIOR TO MOUNTING.  D. PROVIDE ALL EXTERIOR LIGHTING FIXTURES U.L. LISTED FOR WET LOCATION AND -40 DEG F.   PROVIDE ALL EXTERIOR LIGHTING FIXTURES U.L. LISTED FOR WET LOCATION AND -40 DEG F.   E. EQUIP EXTERIOR FIXTURES WITH A DRIVER RATED FOR -40 DEGREES F. EQUIP EXTERIOR FIXTURES WITH A DRIVER RATED FOR -40 DEGREES F. F. POLE MOUNTED FIXTURE AND POLE ASSEMBLIES GUARANTEED TO WITHSTAND 100 MPH WINDS WITHOUT POLE MOUNTED FIXTURE AND POLE ASSEMBLIES GUARANTEED TO WITHSTAND 100 MPH WINDS WITHOUT DAMAGE.   G. SET FIXTURES TRUE AND PLUMB, FREE OF LIGHT LEAKS, WARPS, DENTS, IRREGULARITIES. SET FIXTURES TRUE AND PLUMB, FREE OF LIGHT LEAKS, WARPS, DENTS, IRREGULARITIES. PART 3 - EXECUTION 3.1 GENERAL   GENERAL   A. INSTALL ALL MATERIAL AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS, INSTALL ALL MATERIAL AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS, INSTRUCTIONS AND INSTALLATION DRAWINGS, UNLESS OTHERWISE INDICATED AND IN ACCORDANCE WITH NECA'S "STANDARD PRACTICES FOR GOOD WORKMANSHIP IN ELECTRICAL CONTRACTING".   B. SEAL WATERTIGHT ALL EXTERIOR PENETRATIONS. SEAL WATERTIGHT ALL EXTERIOR PENETRATIONS. C. REPAIR ALL DAMAGE TO FINISHED SURFACES WHERE CAUSED BY INSTALLATION OF ELECTRICAL EQUIPMENT.   REPAIR ALL DAMAGE TO FINISHED SURFACES WHERE CAUSED BY INSTALLATION OF ELECTRICAL EQUIPMENT.   D. PROVIDE PROPER IDENTIFICATION FOR PANELS, SWITCHES, OR ANY ITEM OF ELECTRICAL EQUIPMENT USED PROVIDE PROPER IDENTIFICATION FOR PANELS, SWITCHES, OR ANY ITEM OF ELECTRICAL EQUIPMENT USED AS A CONTROL DEVICE OR DISCONNECTING MEANS FOR ANY EQUIPMENT.  IDENTIFY BOXES CONTAINING EMERGENCY CIRCUITS PER N.E.C. ARTICLE 700-9. 3.2 SUPPORTS   SUPPORTS   A. SUPPORT RACEWAYS ON APPROVED TYPES OF WALL BRACKETS OR STRUTS.  PROVIDE HOT DIP GALVANIZED SUPPORT RACEWAYS ON APPROVED TYPES OF WALL BRACKETS OR STRUTS.  PROVIDE HOT DIP GALVANIZED OR STAINLESS STEEL STRUT SUPPORTS USING STAINLESS STEEL HARDWARE. B. ANCHOR EQUIPMENT TO RESIST SEISMIC DESIGN CATEGORY D EARTHQUAKE FORCES.  PROVIDE ADEQUATE ANCHOR EQUIPMENT TO RESIST SEISMIC DESIGN CATEGORY D EARTHQUAKE FORCES.  PROVIDE ADEQUATE BACKING AT STRUCTURAL ATTACHMENT POINTS TO ACCEPT THE FORCES INVOLVED. C. SECURE BOXES, WALL BRACKETS, CABINETS AND HANGERS BY MEANS OF MACHINE SCREWS, BOLTS OR SECURE BOXES, WALL BRACKETS, CABINETS AND HANGERS BY MEANS OF MACHINE SCREWS, BOLTS OR WELDING ON METAL SURFACES; AND WOOD SCREWS IN WOOD CONSTRUCTION.   3.3 AS-BUILT DRAWINGS   AS-BUILT DRAWINGS   A. KEEP CLEAN SET OF PRINTS AT JOB SITE AND RECORD ALL ELECTRICAL CHANGES THAT OCCURRED DURING KEEP CLEAN SET OF PRINTS AT JOB SITE AND RECORD ALL ELECTRICAL CHANGES THAT OCCURRED DURING CONSTRUCTION.  FAILURE TO DO SO MAY DELAY PAYMENT.   B. AT END OF CONSTRUCTION, PROVIDE ONE COMPLETE SET OF DRAWINGS INDICATING ALL FIELD CHANGES FOR AT END OF CONSTRUCTION, PROVIDE ONE COMPLETE SET OF DRAWINGS INDICATING ALL FIELD CHANGES FOR RECORD PURPOSES TO THE OWNER'S REPRESENTATIVE. END OF SECTION
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