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SECTION "A-A"

SCALE:

1

UL 1 HOUR GYPBOARD WALL PENETRATION DETAIL

N.T.S.

SECTION A-A

SCALE:

3

UL 1 & 2 HOUR GYPBOARD WALL PENETRATION (PVC PIPE) DETAIL
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SECTION "A-A"
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4

UL 1 HOUR GYPBOARD WALL PENETRATION DETAIL

N.T.S.

SCALE:

2

UL 1 & 2 HOUR GYPSUM WALL PENETRATION  (PVC PIPE) DETAIL

N.T.S.
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1. WALL ASSEMBLY - THE FIRE-RATED GYPSUM WALLBOARD/STUD WALL ASSEMBLY SHALL BE WALL ASSEMBLY - THE FIRE-RATED GYPSUM WALLBOARD/STUD WALL ASSEMBLY SHALL BE CONSTRUCTED OF THE MATERIALS AND IN THE MANNER SPECIFIED IN THE INDIVIDUAL U300 OR U400 SERIES WALL AND PARTITION DESIGNS IN THE UL FIRE RESISTANCE DIRECTORY AND SHALL INCLUDE THE FOLLOWING CONSTRUCTION FEATURES: A. STUDS - WALL FRAMING MAY CONSIST OF EITHER WOOD STUDS OR STEEL CHANNEL STUDS.  STUDS - WALL FRAMING MAY CONSIST OF EITHER WOOD STUDS OR STEEL CHANNEL STUDS.  WOOD STUDS TO CONSIST OF NOM. 2 BY 4 IN. LUMBER SPACED16 IN. O.C.  STEEL STUDS TO BE MIN 2-1/2 IN. WIDE AND SPACED MAX 24 IN. O.C. B. WALLBOARD, GYPSUM* - ONE LAYER OF NOM 5/8 IN. THICK GYPSUM WALLBOARD, AS SPECIFIED WALLBOARD, GYPSUM* - ONE LAYER OF NOM 5/8 IN. THICK GYPSUM WALLBOARD, AS SPECIFIED IN THE INDIVIDUAL WALL AND PARTITION DESIGN.  MAXIMUM DIAMETER OF OPENING IS 11-3/4 IN. 2. THROUGH PENETRANTS - ONE METALLIC PIPE, CONDUIT OR TUBING TO BE INSTALLED EITHER THROUGH PENETRANTS - ONE METALLIC PIPE, CONDUIT OR TUBING TO BE INSTALLED EITHER CONCENTRICALLY OR ECCENTRICALLY WITHIN THE FIRESTOP SYSTEM.  PIPE, CONDUIT OR TUBING TO BE RIGIDLY SUPPORTED ON BOTH SIDES OF WALL ASSEMBLY. THE FOLLOWING TYPES AND SIZES OF METALLIC PIPES, CONDUITS OR TUBING MAY BE USED. A. STEEL PIPE - NOM 10 IN. DIA. (OR SMALLER) SCHEDULE 20 (OR HEAVIER) STEEL PIPE.  THE STEEL PIPE - NOM 10 IN. DIA. (OR SMALLER) SCHEDULE 20 (OR HEAVIER) STEEL PIPE.  THE ANNULAR SPACE SHALL BE MIN 0 IN. TO MAX 1 IN. B. IRON PIPE - NOM 10 IN. DIA. (OR SMALLER) CAST OR DUCTILE IRON PIPE.  THE ANNULAR IRON PIPE - NOM 10 IN. DIA. (OR SMALLER) CAST OR DUCTILE IRON PIPE.  THE ANNULAR SPACE SHALL BE MIN 0 IN. TO MAX 1 IN. C. CONDUIT - NOM 2 IN. DIA. (OR SMALLER) STEEL ELECTRICAL METALLIC TUBING OR STEEL CONDUIT - NOM 2 IN. DIA. (OR SMALLER) STEEL ELECTRICAL METALLIC TUBING OR STEEL CONDUIT.  THE ANNULAR SPACE SHALL BE MIN 0 IN. TO MAX 1 IN. D. COPPER TUBING - NOM 2 IN. DIA. (OR SMALLER) TYPE L (OR HEAVIER) COPPER TUBING.  THE COPPER TUBING - NOM 2 IN. DIA. (OR SMALLER) TYPE L (OR HEAVIER) COPPER TUBING.  THE ANNULAR SPACE SHALL BE MIN 0 IN. TO MAX 1 IN. E. COPPER PIPE - NOM 2 IN. DIA. (OR SMALLER) REGULAR (OR HEAVIER) COPPER PIPE.  THE COPPER PIPE - NOM 2 IN. DIA. (OR SMALLER) REGULAR (OR HEAVIER) COPPER PIPE.  THE ANNULAR SPACE SHALL BE MIN 0 IN. TO MAX 1 IN. 3. FILL, VOID OR CAVITY MATERIAL*-CAULK- MIN 1/2 IN. THICKNESS OF FILL MATERIAL APPLIED WITHIN FILL, VOID OR CAVITY MATERIAL*-CAULK- MIN 1/2 IN. THICKNESS OF FILL MATERIAL APPLIED WITHIN THE ANNULUS, FLUSH WITH BOTH SURFACES OF WALL. AT THE POINT CONTACT LOCATION BETWEEN PIPE AND WALL, A MIN 1/4 IN. DIA. BEAD OF FILL MATERIAL SHALL BE APPLIED AT THE WALL/PIPE INTERFACE ON BOTH SURFACES OF WALL. THE RECTORSEAL CORP.-METACAULK 1000 *BEARING THE UL CLASSIFICATION MARKING FIRESTOP MATERIALS BY 3M AND SPECSEAL ARE ACCEPTABLE WHERE TESTED & ACCEPTED BY U.L. FOR THIS APPLICATION.
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1. WALL ASSEMBLY
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SHALL BE CONSTRUCTED OF THE MATERIALS AND IN THE MANNER DESCRIBED IN THE
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INDIVIDUAL U300, U400 OR V400 SERIES WALL OR PARTITION DESIGN IN THE UL FIRE
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RESISTANCE DIRECTORY AND SHALL INCLUDE THE FOLLOWING CONSTRUCTION FEATURES:
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A. STUDS
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 - WALL FRAMING MAY CONSIST OF EITHER WOOD STUDS OR STEEL CHANNEL
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STUDS. WOOD STUDS TO CONSIST OF NOM 2 IN. BY 4 IN. (51 MM BY 102 MM) LUMBER
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SPACED 16 IN. (406 MM) OC. STEEL STUDS TO BE MIN 3-5/8 IN. (92 MM) WIDE BY 1-3/8
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 - 5/8 IN. (16 MM) THICK, 4 FT (122 CM) WIDE WITH SQUARE OR
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TAPERED EDGES. THE GYPSUM WALLBOARD TYPE, THICKNESS, NUMBER OF LAYERS,
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FASTENER TYPE AND SHEET ORIENTATION SHALL BE AS SPECIFIED IN THE INDIVIDUAL U300
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2. NONMETALLIC PIPE OR CONDUIT
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 - ONE NONMETALLIC PIPE OR CONDUIT IS CENTERED WITHIN
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THE FIRESTOP SYSTEM. PIPE OR CONDUIT TO BE INSTALLED NEAR CENTER OF STUD
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CAVITY WIDTH AND TO BE RIGIDLY SUPPORTED ON BOTH SIDES OF WALL. THE FOLLOWING
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TYPES AND SIZES OF NONMETALLIC PIPES OR CONDUIT MAY BE USED:
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   A. NOM 6 IN. (152 MM) DIAM (OR SMALLER) SCHEDULE 40 SOLID-CORE POLYVINYL
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CHLORIDE (PVC) PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN,
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WASTE OR VENT) PIPING SYSTEMS.
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   B. NOM 4 IN. (102 MM) DIAM (OR SMALLER) SCHEDULE 40 CELLULAR CORE POLYVINYL
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CHLORIDE (PVC) PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN,
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   C. NOM 4 IN. (102 MM) DIAM (OR SMALLER) SCHEDULE 40 SOLID-CORE
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   D. NOM 4 IN. (102 MM) DIAM (OR SMALLER) SCHEDULE 40 FIRE RETARDANT
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POLYPROPYLENE (FRPP) PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED
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   E. NOM 4 IN. (102 MM) DIAM (OR SMALLER) RIGID NONMETALLIC CONDUIT FORMED OF
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   F. NOM 1 IN. (25 MM) DIAM (SMALLER) ELECTRICAL NONMETALLIC TUBING FORMED OF
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   G. NOM 6 IN. (152 MM) DIAM (OR SMALLER) SDR13.5 CHLORINATED POLYVINYL CHLORIDE
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SEE RIGID NONMETALLIC CONDUIT  (DZKT) AND ELECTRICAL NONMETALLIC TUBING  (FKHU)
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AND SIZE OF NONMETALLIC PIPE OR CONDUIT, THE PIPING SYSTEM TYPE (CLOSED SYSTEMS

AutoCAD SHX Text
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A. FILL,VOID OR CAVITY MATERIALS* - WRAP STRIP
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 - NOM 1/4 IN. (6 MM)
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THICK INTUMESCENT ELASTOMERIC MATERIAL FACED ON ONE SIDE WITH ALUMINUM FOIL,
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SUPPLIED IN 2 IN. (51 MM) WIDE STRIPS. NOM 2 IN. (51 MM) WIDE STRIPS TIGHTLY
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WRAPPED AROUND NONMETALLIC PIPE OR CONDUIT (FOIL SIDE EXPOSED) WITH THE EDGES
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BUTTED AGAINST THE SURFACE OF THE WALL. SUFFICIENT LAYERS OF WRAP STRIP SHALL BE
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INSTALLED TO LAP A MIN OF 3/16 IN. (5 MM) ON THE WALL SURFACE AROUND THE ENTIRE
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PERIMETER OF THE CIRCULAR THROUGH OPENING. FOR NOM 1/2 IN. (13 MM) TO NOM 2
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IN. (51 MM) DIAM PIPES OR CONDUITS, A MIN OF ONE LAYER OF WRAP STRIP IS
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REQUIRED. FOR NOM 2-1/2 IN. (64 MM) AND NOM 3 IN. (76 MM) DIAM PIPES, A
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MIN OF TWO LAYERS OF WRAP STRIP IS REQUIRED. FOR NOM 3-1/2 IN. (89 MM) AND
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(102 MM) OVERALL LENGTH) OF THREE LAYERS OF WRAP STRIP IS REQUIRED, WITH
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ADJOINING WRAP STRIP LAYER EDGES BETWEEN TIERS TIGHTLY BUTTED. EACH LAYER OF
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WRAP STRIP TO BE INSTALLED WITH BUTTED SEAM, WITH BUTTED SEAMS IN SUCCESSIVE
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LAYERS STAGGERED. WRAP STRIP LAYERS TEMPORARILY HELD IN POSITION USING
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ALUMINUM FOIL TAPE, STEEL WIRE TIE OR EQUIVALENT.
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3M COMPANY

AutoCAD SHX Text
 - FS-195+
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B. STEEL COLLAR
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 - NOM 2 IN. OR 4 IN. (51 MM OR 102 MM) DEEP COLLAR WITH
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1-1/4 IN. (32 MM) WIDE BY 2 IN. (51 MM) LONG ANCHOR TABS AND MIN 3/4 IN. (19
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MM) LONG TABS TO RETAIN WRAP STRIP LAYERS. COILS OF RECUT 0.016 IN. (0.41 MM)
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THICK (NO. 30 28 GAUGE) GALV SHEET STEEL AVAILABLE FROM WRAP STRIP
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MANUFACTURER. AS AN ALTERNATE, COLLAR MAY BE FIELD-FABRICATED FROM MIN 0.016
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IN. (0.41 MM) THICK (NO. 30 28 GAUGE) GALV SHEET STEEL IN ACCORDANCE WITH
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INSTRUCTION SHEET SUPPLIED BY WRAP STRIP MANUFACTURER. STEEL COLLAR, WITH
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ANCHOR TABS BENT OUTWARD 90 DEG, WRAPPED TIGHTLY AROUND WRAP STRIP LAYERS
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WITH MIN 1 IN. (25 MM) OVERLAP AT THE SEAM. WITH STEEL COLLAR ANCHOR TABS

AutoCAD SHX Text
PRESSED TIGHTLY AGAINST WALL SURFACE, COMPRESS COLLAR AROUND WRAP STRIP LAYERS

AutoCAD SHX Text
USING A MIN 1/2 IN. (13 MM) WIDE BY 0.028 IN. (0.71 MM) THICK STAINLESS STEEL
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BAND CLAMP WITH WORM DRIVE TIGHTENING MECHANISM AT THE COLLAR MIDHEIGHT. AS
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AN ALTERNATE TO THE STAINLESS STEEL BAND CLAMP, THE STEEL COLLAR MAY BE
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COMPRESSED AROUND NOM 4 IN. (102 MM) DIAM (OR SMALLER NONMETALLIC PIPES
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USING TWO MIN 16 SWG (0.0625 IN. (0.016 MM) DIAM) STEEL WIRES SECURED WITH
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MULTIPLE TWISTS. AS AN ALTERNATE TO THE BAND CLAMPS OR STEEL WIRES, COLLARS MAY
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BE SECURED BY A MEANS NO. 10 BY 1/2 IN. (13 MM) LONG SHEET METAL SCREWS
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INSTALLED IN THE VERTICAL AXIS AT THE CENTER OF THE 1 IN. (25 MM) OVERLAP ALONG
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THE PERIMETER JOINT OF THE COLLAR. A MIN OF THREE SCREWS IS REQUIRED. SECURE
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COLLAR TO WALL SURFACE WITH 3/16 IN. (5 MM) DIAM STEEL TOGGLE BOLTS IN
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CONJUNCTION WITH MIN 1-1/2 IN. (38 MM) DIAM STEEL WASHERS. THREE BOLTS,
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SYMMETRICALLY LOCATED, REQUIRED FOR 2 IN (51 MM) DEEP STEEL COLLAR FOR NOM 1/2
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IN. (13 MM) TO NOM 3 IN. (76 MM) DIAM PIPES. FOUR BOLTS, SYMMETRICALLY
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LOCATED, REQUIRED FOR 2 IN. (51 MM) DEEP STEEL COLLAR FOR NOM 3-1/2 IN. AND 4
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IN. (89 MM AND 102 MM) DIAM PIPES. FIVE TO SEVEN BOLTS (EVERY OTHER ANCHOR
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TAB) REQUIRED FOR 4 IN. (102 MM) DEEP STEEL COLLAR FOR NOM 5 IN. AND 6 IN. (127
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MM AND 152 MM) DIAM PIPES. AS A FINAL STEP, BEND RETAINER TABS 90 DEG
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C. FILL,VOID OR CAVITY MATERIALS* - CAULK, SEALANT OR PUTTY
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 - GENEROUS
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BEAD OF CAULK APPLIED TO OUTER PERIMETER OF WRAP STRIP AT INTERFACE WITH WALL
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(NOTE: L RATINGS APPLY ONLY WHEN CP 25WB+ CAULK OR FB-3000 WT SEALANT IS

AutoCAD SHX Text
USED.
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CP 25WB+ NOT SUITABLE FOR USE WITH CPVC PIPES.)
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 (NOT SHOWN) - NOM 1 IN. (25 MM) THICK HOLLOW
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CYLINDRICAL HEAVY DENSITY GLASS FIBER UNITS JACKETED ON THE OUTSIDE WITH AN ALL
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AutoCAD SHX Text
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MATERIALS DIRECTORY FOR NAMES OF MANUFACTURERS. ANY PIPE COVERING MATERIAL
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MEETING THE ABOVE SPECIFICATIONS AND BEARING THE UL CLASSIFICATION MARKING

AutoCAD SHX Text
WITH A FLAME SPREAD INDEX OF 25 OR LESS AND A SMOKE DEVELOPED INDEX OF 50
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NOM 1-1/2 IN., 2 IN., 3 IN. OR 4 IN. (38 MM, 51 MM, 76 MM OR 102 MM) DIAM

AutoCAD SHX Text
NONMETALLIC PIPES, A FIRESTOP DEVICE CONSISTING OF A SHEET-STEEL SPLIT COLLAR LINED

AutoCAD SHX Text
WITH INTUMESCENT MATERIAL AND PROVIDED WITH STEEL CLIPS FOR ATTACHMENT MAY BE
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F RATING - 1, 1-1/2 AND 2 HR (SEE ITEM 3) T RATING - 3/4, 1, 1-1/2 AND 2 HR (SEE ITEM 3) L RATING AT AMBIENT - 7 CFM/SQ FT (SEE ITEM 3C) L RATING AT 400 F - 1 CFM/SQ FT (SEE ITEM 3C)
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MECHANICAL NOTES:

MECHANICAL SYSTEMS, SERVICE SYSTEMS AND EQUIPMENT

MECHANICAL ENERGY SUMMARY

INFRARED HEATER SCHEDULE

EXHAUST FAN SCHEDULE

HEAT PUMP (OUTDOOR UNIT) SCHEDULE

HEAT PUMP (INDOOR UNIT) SCHEDULE

ELECTRIC UNIT & WALL HEATER SCHEDULE

LOUVER SCHEDULE

WALL EXHAUST FAN SCHEDULE

HVAC LEGEND

AIR DISTRIBUTION SCHEDULE

CIRCULATION FAN SCHEDULE
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: 1. ELECTRICAL PLANS ARE INTENDED TO PROVIDE INFORMATION FOR INSTALLATION OF A COMPLETE ELECTRICAL SYSTEM. PROVIDE ALL ESSENTIAL LABOR, MATERIALS ELECTRICAL PLANS ARE INTENDED TO PROVIDE INFORMATION FOR INSTALLATION OF A COMPLETE ELECTRICAL SYSTEM. PROVIDE ALL ESSENTIAL LABOR, MATERIALS & DEVICES REQUIRED TO PRODUCE A QUALITY END PRODUCT.  THIS INCLUDES ALL REQUIRED CONTROL WIRING OR WIRING CALLED FOR BY THE MANUFACTURER.  INSTALLATION SHALL FOLLOW ALL MANUFACTURER'S RECOMMENDATIONS. 2. CONTRACTOR SHALL REVIEW & BECOME FAMILIAR WITH THE WORK OF ALL TRADES FOR PURPOSES OF COORDINATION AND ROUTING. CONTRACTOR SHALL PROVIDE CONTRACTOR SHALL REVIEW & BECOME FAMILIAR WITH THE WORK OF ALL TRADES FOR PURPOSES OF COORDINATION AND ROUTING. CONTRACTOR SHALL PROVIDE REQUIRED PLANNING, COORDINATION AND SEQUENCING OF ELECTRICAL INSTALLATION WITH BUILDING COMPONENTS AND OTHER TRADES. 3. ALL WORK SHALL COMPLY WITH THE 2017 NATIONAL ELECTRICAL CODE (NEC). WORKMANSHIP SHALL MEET OR EXCEED INDUSTRY STANDARDS.  ALL WORK SHALL COMPLY WITH THE 2017 NATIONAL ELECTRICAL CODE (NEC). WORKMANSHIP SHALL MEET OR EXCEED INDUSTRY STANDARDS.  4. PROTECT ALL NEW MATERIALS FROM THE WEATHER IN STORAGE TRAILERS OR PROVIDE SUITABLE COVERING. PROTECT ALL NEW MATERIALS FROM THE WEATHER IN STORAGE TRAILERS OR PROVIDE SUITABLE COVERING. 5. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL DISCONNECTS, STARTERS, DEVICES AND ELECTRICAL COMPONENTS UNLESS SPECIFICALLY NOTED AS PROVIDED BY ELECTRICAL CONTRACTOR SHALL PROVIDE ALL DISCONNECTS, STARTERS, DEVICES AND ELECTRICAL COMPONENTS UNLESS SPECIFICALLY NOTED AS PROVIDED BY OTHERS. COORDINATE LOCATION AND WIRING OF DEVICES WITH OTHER TRADES OR SUPPLIERS SUCH AS: ELEVATOR, FIRE PUMP AND FIRE PROTECTION PLANS, KITCHEN HOOD, KITCHEN COOLER, ETC. ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR ALL FIELD WIRING OF SPECIALTY ITEMS UNLESS NOTED OTHERWISE. 6. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL LINE AND LOAD SIDE WIRING INCLUDING ALL TERMINATIONS TO EQUIPMENT PROVIDED UNDER OTHER TRADES. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL LINE AND LOAD SIDE WIRING INCLUDING ALL TERMINATIONS TO EQUIPMENT PROVIDED UNDER OTHER TRADES. POWER WIRING TO CONTROL DEVICES SHALL BE PROVIDED BY E.C.. INTERLOCK WIRING SHALL BE PROVIDED BY THE CONTRACTOR INSTALLING THE CONTROL DEVICE. 7. ALL WIRING, PANELBOARDS, DEVICES AND OTHER LIKE MATERIALS SHALL BE UL LISTED & LABELED. ALL MATERIALS SHALL MEET THE NEC FOR THE INTENDED ALL WIRING, PANELBOARDS, DEVICES AND OTHER LIKE MATERIALS SHALL BE UL LISTED & LABELED. ALL MATERIALS SHALL MEET THE NEC FOR THE INTENDED USE AND INSTALLED IN ACCORDANCE WITH THE NEC.  8. PROVIDE THHN/THWN COPPER WIRE. PROVIDE A MINIMUM WIRE SIZE OF #12. ALL WIRE #8 AWG AND LARGER SHALL BE STRANDED, #10 AWG AND SMALLER PROVIDE THHN/THWN COPPER WIRE. PROVIDE A MINIMUM WIRE SIZE OF #12. ALL WIRE #8 AWG AND LARGER SHALL BE STRANDED, #10 AWG AND SMALLER SHALL BE SOLID.  CONDUCTORS AND CONDUIT ON PLANS AND SCHEDULES REFLECT AMPACITIES PER NEC 310.15(B)(16) 75C RATING. CONTRACTOR SHALL VERIFY ALL TERMINATIONS, LUGS, ETC. ARE RATED FOR USE PER NEC 110.14(C). OTHERWISE PROVIDE CONDUCTOR AND CONDUIT SIZED PER LOWEST TEMPERATURE RATING OF ANY TERMINATION WITHIN A CIRCUIT. A SEPARATE INSULATED EQUIPMENT GROUNDING CONDUCTOR SHALL BE PROVIDED FOR ALL CIRCUITS. #10 AWG SHALL BE USED FOR 20 AMPERE, 120 VOLT BRANCH CIRCUITS WITH A TOTAL INSTALLED LENGTH GREATER THAN 100 FEET. WHERE THE CONDUCTOR LENGTH FROM THE PANEL TO THE FIRST OUTLET ON A 120 VOLT CIRCUIT EXCEEDS 50 FEET, THE CONDUCTOR TO THE FIRST OUTLET SHALL NOT BE SMALLER THAN #10 AWG. 9. COLOR CODING OF WIRE SHALL BE AS FOLLOWS: COLOR CODING OF WIRE SHALL BE AS FOLLOWS: 208/120V PHASE A  BLACK PHASE A  BLACK BLACK PHASE B  RED RED PHASE C  BLUE BLUE NEUTRAL  WHITE WHITE EQ. GROUND GREEN GREEN 10. PROVIDE LABELS ON ALL RECEPTACLES IDENTIFYING PANEL AND CIRCUIT NUMBER. LABELS  SHALL BE BRADY CLEAR POLYESTER 1"W X 0.375"H OR PANDUIT PROVIDE LABELS ON ALL RECEPTACLES IDENTIFYING PANEL AND CIRCUIT NUMBER. LABELS  SHALL BE BRADY CLEAR POLYESTER 1"W X 0.375"H OR PANDUIT SHALL BE BRADY CLEAR POLYESTER 1"W X 0.375"H OR PANDUIT EQUAL, WITH BLACK LETTERING. MARK ALL JUNCTION BOXES ABOVE CEILING WITH PANEL AND CIRCUIT NUMBER USING PERMANENT MARKER. 11. PROVIDE MC CABLE FOR ALL SINGLE PHASE BRANCH CIRCUITS 30 AMPS AND SMALLER. MC CABLE SHALL BE SUPPORTED AT INTERNALS NO GREATER THAN 6 PROVIDE MC CABLE FOR ALL SINGLE PHASE BRANCH CIRCUITS 30 AMPS AND SMALLER. MC CABLE SHALL BE SUPPORTED AT INTERNALS NO GREATER THAN 6 FEET AND SECURED WITHIN 12 INCHES OF EVERY BOX, FITTING OR CABLE TERMINATION. PROVIDE MINIMUM 3/4" CONDUIT FOR ALL OTHER WIRING. EMT OR RIGID SHALL BE USED WHERE EXPOSED TO PHYSICAL DAMAGE. CONDUIT ABOVE GRADE SHALL BE STEEL. EMT SHALL NOT BE USED IN DIRECT CONTACT WITH THE EARTH, EXTERIOR LOCATIONS, OR WHERE EXPOSED TO SEVERE PHYSICAL DAMAGE. FITTINGS ON EMT CONDUIT SHALL BE COMPRESSION TYPE. FITTINGS ON IMC OR RGS SHALL BE THREADED.  MOTOR CONNECTIONS SHALL BE MADE WITH FMC, MIN. 18" LONG AND MAX 36".  USE PVC JACKETED FLEXIBLE LIQUID TIGHT CONDUIT TYPE UA FOR CONNECTIONS IN WET LOCATIONS. EXPOSED CONDUIT IN FINISHED ROOMS SHALL BE MOUNTED ADJACENT TO WALL SURFACE.  FEEDER CONDUITS SHALL BE INSTALLED WITH LIMITED EXPOSURE. STAND-OFF TYPE SUPPORTS ARE NOT ALLOWED. PROVIDE COOPER "DURA-BLOCK" SUPPORTS FOR CONDUITS INSTALLED OUTDOORS AND ROUTED ACROSS ROOF OR CONCRETE. SEAL SERVICE RACEWAYS ENTERING A BUILDING FROM AN UNDERGROUND SYSTEM PER NEC 230.8 AND 300.5(G). ALL EMPTY RACEWAYS SHALL BE PROVIDED WITH PULL STRING. 12. PROVIDE ONE-INCH EMPTY CONDUITS EXTENDING ABOVE CEILING FOR ALL TELEPHONE AND DATA OUTLETS SHOWN ON PLANS.  PROVIDE PROTECTIVE BUSHINGS PROVIDE ONE-INCH EMPTY CONDUITS EXTENDING ABOVE CEILING FOR ALL TELEPHONE AND DATA OUTLETS SHOWN ON PLANS.  PROVIDE PROTECTIVE BUSHINGS ON ENDS OF CONDUIT.  ALL CABLING IS PROVIDED BY OTHERS. 13. PROVIDE 3/4-INCH EMPTY CONDUITS TERMINATING ABOVE THE CEILING FOR ALL HVAC THERMOSTATS. JUNCTION BOXES SHALL MATCH ORIENTATION OF PROVIDE 3/4-INCH EMPTY CONDUITS TERMINATING ABOVE THE CEILING FOR ALL HVAC THERMOSTATS. JUNCTION BOXES SHALL MATCH ORIENTATION OF THERMOSTATS PROVIDED BY M.C.. MOUNT JUNCTION BOXES 48-INCHES A.F.F. UNLESS NOTED OTHERWISE. PROVIDE PROTECTIVE BUSHINGS ON ENDS OF CONDUIT.   14. PANELBOARDS FOR SERVICE ENTRANCE SHALL BE SERVICE ENTRANCE RATED. PROVIDE NEMA 3R PANELBOARDS WHERE LOCATED OUTSIDE. PROVIDE COPPER PANELBOARDS FOR SERVICE ENTRANCE SHALL BE SERVICE ENTRANCE RATED. PROVIDE NEMA 3R PANELBOARDS WHERE LOCATED OUTSIDE. PROVIDE COPPER NEUTRAL AND GROUNDING BARS IN ALL PANELBOARDS UNLESS NOTED OTHERWISE (ALUMINUM IS NOT ALLOWED). GROUND ALL SERVICE ENTRANCE PANELS AND RACEWAYS (BONDING BUSHINGS) IN ACCORDANCE WITH THE NEC. PROVIDE BOLT-IN BREAKERS UNLESS NOTED OTHERWISE.  PROVIDE A MINIMUM OF THREE SPARE 3/4" CONDUITS TO ABOVE CEILING FOR ALL FLUSH MOUNTED PANELBOARDS.  PANELS SHALL BE FULLY RATED FOR SHORT CIRCUIT CURRENT, SERIES RATINGS ARE NOT ALLOWED.  15. PROVIDE MACHINE TYPED PANEL SCHEDULES IN EACH PANEL INDICATING THE LOAD DESCRIPTION FOR EACH BREAKER. LABEL PANELS ON PANEL FACE WITH PROVIDE MACHINE TYPED PANEL SCHEDULES IN EACH PANEL INDICATING THE LOAD DESCRIPTION FOR EACH BREAKER. LABEL PANELS ON PANEL FACE WITH PHENOLIC LABELS INDICATING PANEL NUMBER OR LETTER DESIGNATION, VOLTAGE, CURRENT RATING AND PHASE. PROVIDE ALL PANELBOARDS, SWITCHBOARDS, CONTROL PANELS, ETC. WITH WARNING SIGN FOR POTENTIAL ELECTRIC ARC FLASH HAZARDS PER NEC 110.16, 16. PROVIDE A MINIMUM OF THREE (3) GROUND RODS. GROUND RODS SHALL BE COPPER CLAD STEEL, DIAMETER OF 3/4" x 10' LENGTH MINIMUM. SPACE RODS PROVIDE A MINIMUM OF THREE (3) GROUND RODS. GROUND RODS SHALL BE COPPER CLAD STEEL, DIAMETER OF 3/4" x 10' LENGTH MINIMUM. SPACE RODS SUCH THAT THERE IS A MINIMUM OF 10 FEET SPACING BETWEEN RODS. DRIVE RODS 6 INCHES BELOW GRADE.  CONNECTIONS TO RODS SHALL BE BY EXOTHERMIC WELDS OR COMPRESSION CONNECTORS. GROUNDING TO BUILDING STEEL FOR SERVICE CONNECTION AND ANY SEPARATELY DERIVED SYSTEM SHALL BE BY EXOTHERMIC WELD. 17. PROVIDE HEAVY DUTY FUSED AND NON-FUSED DISCONNECT SWITCHES AS INDICATED ON PLANS. DISCONNECTS LOCATED OUTSIDE SHALL BE NEMA-3R. PROVIDE PROVIDE HEAVY DUTY FUSED AND NON-FUSED DISCONNECT SWITCHES AS INDICATED ON PLANS. DISCONNECTS LOCATED OUTSIDE SHALL BE NEMA-3R. PROVIDE REJECTION CLIPS IN FUSED DISCONNECTS.  LABEL DISCONNECT WITH PHENOLIC LABEL INDICATING PANEL AND CIRCUIT NUMBER FEEDING EQUIPMENT. 18. PROVIDE HORSEPOWER RATED STARTERS AND DISCONNECTS WHEN CONNECTED TO MOTORS. STARTERS SHALL BE PROVIDED WITH OVERLOAD SIZED TO MATCH PROVIDE HORSEPOWER RATED STARTERS AND DISCONNECTS WHEN CONNECTED TO MOTORS. STARTERS SHALL BE PROVIDED WITH OVERLOAD SIZED TO MATCH MOTOR RATINGS. 19. PROVIDE LIGHTING AS SCHEDULED IN THE FIXTURE SCHEDULE OR OTHERWISE NOTED ON PLANS. LIGHTING INSTALLED IN SUSPENDED CEILINGS SHALL BE PROVIDE LIGHTING AS SCHEDULED IN THE FIXTURE SCHEDULE OR OTHERWISE NOTED ON PLANS. LIGHTING INSTALLED IN SUSPENDED CEILINGS SHALL BE SUPPORTED INDEPENDENTLY OF THE CEILING GRID SYSTEM WITH #12 WIRE. SECURE FIXTURES TO CEILING FRAMING MEMBER BY MECHANICAL MEANS PER NEC 410.36.  LIGHTING CIRCUITS SHALL NOT SHARE NEUTRALS. LED FIXTURES SHALL CONTAIN COMPONENTS THAT ARE MODULAR IN DESIGN AND EASILY REPLACEABLE/UPGRADABLE. COORDINATE LOCATION OF EXTERIOR FIXTURES WITH ARCHITECTURAL ELEVATION DRAWINGS. 20. PROVIDE EMERGENCY AND EXIT LIGHTS AS SHOWN ON PLANS. PER NFPA 101 SECTION 7.10.1.9, EXIT SIGNS SHALL BE LOCATED AT A VERTICAL DISTANCE OF PROVIDE EMERGENCY AND EXIT LIGHTS AS SHOWN ON PLANS. PER NFPA 101 SECTION 7.10.1.9, EXIT SIGNS SHALL BE LOCATED AT A VERTICAL DISTANCE OF NOT MORE THAN 6 FT 8 IN. ABOVE THE TOP EDGE OF THE EGRESS OPENING AND A HORIZONTAL DISTANCE OF NOT MORE THAN THE REQUIRED WIDTH OF THE EGRESS OPENING. POWER SHALL BE PROVIDED FROM LIGHTING CIRCUITS ON THE UNSWITCHED LEG OF THE CIRCUIT SUCH THAT POWER TO THE EMERGENCY AND EXIT LIGHTS IS NOT DISCONNECTED WHEN NORMAL LIGHTING IS OFF.  EXTERIOR EMERGENCY LIGHTS SHALL BE WIRED SUCH THAT PHOTOCELL AND/OR TIME CLOCK OPERATION DOES NOT DISCONNECT POWER TO BATTERIES. EMERGENCY UNIT EQUIPMENT AND BATTERIES SHALL BE UL924 LISTED FOR 90 MINUTES. BATTERIES SHALL BE TESTED PER NEC 700.12(A). 21. OCCUPANCY SENSORS IN RESTROOMS, CORRIDORS AND OPEN OFFICE AREAS SHALL BE ULTRASONIC ONLY. NO SENSOR SHALL BE INSTALLED MORE THAN 12 OCCUPANCY SENSORS IN RESTROOMS, CORRIDORS AND OPEN OFFICE AREAS SHALL BE ULTRASONIC ONLY. NO SENSOR SHALL BE INSTALLED MORE THAN 12 FEET A.F.F., UNLESS NOTED OTHERWISE OR ALLOWED BY MANUFACTURER'S RECOMMENDATIONS. 22. RECEPTACLES SHALL BE 20 AMP, 120V UNLESS NOTED OTHERWISE.  RECEPTACLES SHALL BE 20 AMP, 120V UNLESS NOTED OTHERWISE.  23. RECEPTACLES WITHIN 6 FT. OF THE EDGE OF SINKS & LAVATORIES SHALL BE GROUND FAULT CIRCUIT-INTERRUPTING.  ALL KITCHEN RECEPTACLES, INDOOR WET RECEPTACLES WITHIN 6 FT. OF THE EDGE OF SINKS & LAVATORIES SHALL BE GROUND FAULT CIRCUIT-INTERRUPTING.  ALL KITCHEN RECEPTACLES, INDOOR WET LOCATIONS, LOCKER ROOMS WITH SHOWERS, GARAGES, SERVICE BAYS AND THOSE RECEPTACLES FEEDING VENDING MACHINES AND WATER COOLERS SHALL BE PROVIDED WITH GROUND FAULT CIRCUIT-INTERRUPTER PROTECTION. 24. RECEPTACLES INSTALLED OUTSIDE OR IN WET LOCATIONS SHALL BE LISTED AS WEATHER-RESISTANT TYPE AND HAVE GROUND FAULT CIRCUIT-INTERRUPTER RECEPTACLES INSTALLED OUTSIDE OR IN WET LOCATIONS SHALL BE LISTED AS WEATHER-RESISTANT TYPE AND HAVE GROUND FAULT CIRCUIT-INTERRUPTER PROTECTION. PROVIDE WITH "IN USE", CAST ALUMINUM WEATHERPROOF COVERS IDENTIFIED AS "EXTRA DUTY" PER NEC 406.9(B). 25. THOROUGHLY REVIEW AND COORDINATE ALL CASEWORK AND CABINET DRAWINGS AND ARCHITECTURAL ELEVATIONS FOR DEVICE LOCATIONS PRIOR TO ROUGH-IN OF THOROUGHLY REVIEW AND COORDINATE ALL CASEWORK AND CABINET DRAWINGS AND ARCHITECTURAL ELEVATIONS FOR DEVICE LOCATIONS PRIOR TO ROUGH-IN OF OUTLETS. COORDINATE WITH OWNER FOR SIGN-OFF OF JUNCTION BOX ROUGH-IN FOR RECEPTACLES AND DATA OUTLETS. SHEETROCK SHALL NOT BE INSTALLED BEFORE OWNER SIGN-OFF IS COMPLETED. 26. OBTAIN CUT SHEETS, INSTALLATION DATA, AND ROUGH-IN REQUIREMENTS FOR OWNER FURNISHED, CONTRACTOR INSTALLED EQUIPMENT. COORDINATE ROUGH-IN OBTAIN CUT SHEETS, INSTALLATION DATA, AND ROUGH-IN REQUIREMENTS FOR OWNER FURNISHED, CONTRACTOR INSTALLED EQUIPMENT. COORDINATE ROUGH-IN AND POWER REQUIREMENTS WITH THE OWNER'S REPRESENTATIVE PRIOR TO STARTING ANY ASSOCIATED WORK. 27. WALL SWITCHES SHALL BE SINGLE POLE, 20 AMP, 120/277V. WALL SWITCHES SHALL BE SINGLE POLE, 20 AMP, 120/277V. 28. PROVIDE STANDARD SIZE WALL PLATES FOR ALL DEVICES AND BLANK WALL PLATES FOR JUNCTION BOXES. WALL PLATES SHALL BE HIGH IMPACT, SMOOTH PROVIDE STANDARD SIZE WALL PLATES FOR ALL DEVICES AND BLANK WALL PLATES FOR JUNCTION BOXES. WALL PLATES SHALL BE HIGH IMPACT, SMOOTH NYLON, COLOR TO MATCH DEVICE. 29. MEMBRANE PENETRATIONS OF MAXIMUM 2-HOUR FIRE-RESISTANCE RATED WALLS AND PARTITIONS BY STEEL ELECTRICAL BOXES THAT DO NOT EXCEED 16 MEMBRANE PENETRATIONS OF MAXIMUM 2-HOUR FIRE-RESISTANCE RATED WALLS AND PARTITIONS BY STEEL ELECTRICAL BOXES THAT DO NOT EXCEED 16 SQUARE INCHES IN AREA, INSTALLED ON OPPOSITE SIDES OF THE WALL OR PARTITION SHALL BE SEPARATED BY A HORIZONTAL DISTANCE OF NOT LESS THAN 24" OR PROTECTED WITH LISTED PUTTY PADS. THE ANNULAR SPACE BETWEEN THE WALL MEMBRANE AND THE BOX SHALL NOT EXCEED 1/8". THE USE OF LISTED ELECTRICAL BOXES WHICH HAVE BEEN TESTED FOR USE IN FIRE-RESISTANCE-RATED ASSEMBLIES SHALL BE INSTALLED PER MANUFACTURES INSTRUCTIONS. 30. ALL ELECTRICAL COMPONENTS AND FIXTURES SHALL BE CLEANED & POLISHED. PAINTED SURFACES SHALL BE TOUCHED UP TO MATCH FACTORY APPLIED ALL ELECTRICAL COMPONENTS AND FIXTURES SHALL BE CLEANED & POLISHED. PAINTED SURFACES SHALL BE TOUCHED UP TO MATCH FACTORY APPLIED FINISHES. 31. GUARANTEE ALL EQUIPMENT, MATERIALS AND INSTALLATION FREE OF DEFECTS FOR A PERIOD OF 1-YEAR AFTER RECEIVING CERTIFICATE OF OCCUPANCY.  GUARANTEE ALL EQUIPMENT, MATERIALS AND INSTALLATION FREE OF DEFECTS FOR A PERIOD OF 1-YEAR AFTER RECEIVING CERTIFICATE OF OCCUPANCY.  
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2.4 SURGE ARRESTORS A. THE FOLLOWING PROTECTION AGAINST VOLTAGE TRANSIENTS AND SURGES MUST BE   PROVIDED BY THE FIRE ALARM EQUIPMENT SUPPLIER, AND INSTALLED BY THE ELECTRICAL  CONTRACTOR: 1. ON AC INPUT:  A FEED-THROUGH (NOT A SHUNT-TYPE) BRANCH CIRCUIT TRANSIENT ON AC INPUT:  A FEED-THROUGH (NOT A SHUNT-TYPE) BRANCH CIRCUIT TRANSIENT   A FEED-THROUGH (NOT A SHUNT-TYPE) BRANCH CIRCUIT TRANSIENT ARRESTOR SUCH AS THE EFI HWM-120, LEVITON OEM-120EFT, NORTHERN TECHNOLOGIES TCS-HW, TRANSTECTOR ACP100BWN3, OR ANY EQUIVALENT UL LISTED DEVICE SUBMITTED TO AND APPROVED BY THE ELECTRICAL DESIGN ENGINEER.  INSTALL SUPPRESSOR IN A LISTED ENCLOSURE NEAR THE ELECTRICAL PANELBOARD, AND TRIM EXCESS LEAD LENGTHS.  WIND SMALL COIL IN THE BRANCH CIRCUIT CONDUCTOR JUST DOWNSTREAM OF THE SUPPRESSOR CONNECTION.  COIL SHALL BE 5 TO 10 TURNS, ABOUT 1” DIAMETER, AND SECURELY TIE-WRAPPED.  DIAMETER, AND SECURELY TIE-WRAPPED. 2. ON DC CIRCUITS EXTENDING BEYOND BUILDING:  PROVIDE ADJACENT TO FACP, AND ALSO ON DC CIRCUITS EXTENDING BEYOND BUILDING:  PROVIDE ADJACENT TO FACP, AND ALSO   PROVIDE ADJACENT TO FACP, AND ALSO NEAR POINT OF EXIT FROM MAIN BUILDING AND ENTRY TO OUTLYING BUILDING, PROVIDE “PI” TYPE FILTER ON EACH LEG CONSISTING OF A PRIMARY PI” TYPE FILTER ON EACH LEG CONSISTING OF A PRIMARY  TYPE FILTER ON EACH LEG CONSISTING OF A PRIMARY ARRESTOR, SERIES IMPEDANCE, AND A FAST ACTING SECONDARY ARRESTOR THAT CLAMPS AT 30-40VDC.  ACCEPTABLE MODELS INCLUDE: INNOVATIVE TECHNOLOGY D2S33-2ML, SIMPLEX 2081-9027, DITEK DTKXLVL, OR LEVITON 3824-OWM. DEVICES USING ONLY MOV ACTIVE ELEMENTS ARE NOT ACCEPTABLE 2.5 WIRE A. NON-POWER-LIMITED CIRCUITS: SOLID COPPER CONDUCTORS WITH 600V RATED, 75 DEG C, NON-POWER-LIMITED CIRCUITS: SOLID COPPER CONDUCTORS WITH 600V RATED, 75 DEG C, COLOR CODED INSULATION PER NFPA 72    1. LOW VOLTAGE CIRCUITS: #16 AWG, MINIMUM.    LOW VOLTAGE CIRCUITS: #16 AWG, MINIMUM.    2. LINE VOLTAGE CIRCUITS: #12 AWG, MINIMUM.   LINE VOLTAGE CIRCUITS: #12 AWG, MINIMUM.   B. POWER-LIMITED CIRCUITS: NFPA 70, TYPES FPL, FPLR OR FPLP AS RECOMMENDED BY POWER-LIMITED CIRCUITS: NFPA 70, TYPES FPL, FPLR OR FPLP AS RECOMMENDED BY MANUFACTURER.  PART 3 - EXECUTION 3.1 EQUIPMENT INSTALLATION A. CONNECT THE FACP FROM A DEDICATED BREAKER WITH LOCKING PROVISIONS TO PREVENT CONNECT THE FACP FROM A DEDICATED BREAKER WITH LOCKING PROVISIONS TO PREVENT ACCIDENTAL DE-ENERGIZING OF CIRCUIT.   B. MANUAL PULL STATIONS: MOUNT SEMI FLUSH IN RECESSED BACK BOXES. MANUAL PULL STATIONS: MOUNT SEMI FLUSH IN RECESSED BACK BOXES. C. CEILING MOUNTED SMOKE DETECTORS: NOT LESS THAN 4 INCHES FROM A SIDEWALL TO THE CEILING MOUNTED SMOKE DETECTORS: NOT LESS THAN 4 INCHES FROM A SIDEWALL TO THE NEAR EDGE. FOR EXPOSED SOLID JOIST CONSTRUCTION, MOUNT DETECTORS ON THE BOTTOM OF JOISTS.   D. FACP: FIRE ALARM CONTROL PANEL SHALL BE SURFACE MOUNTED WITH TOP OF CABINET FACP: FIRE ALARM CONTROL PANEL SHALL BE SURFACE MOUNTED WITH TOP OF CABINET NOT MORE THAN 72 INCHES FROM FINISHED FLOOR.  E. TO MINIMIZE WIRING FAULT IMPACT, ISOLATION MODULES SHALL BE PROVIDED IN ALL THE TO MINIMIZE WIRING FAULT IMPACT, ISOLATION MODULES SHALL BE PROVIDED IN ALL THE LOCATIONS LISTED BELOW.  IF CEILING HEIGHT   10 FEET, ISOLATOR BASE TYPE INITIATING DEVICES ARE PERMITTED TO BE USED TO SATISFY ANY OR ALL OF THE FOLLOWING: 1. IN OR IMMEDIATELY ADJACENT TO THE FACU, AT EACH END OF THE ADDRESSABLE LOOP.  IN OR IMMEDIATELY ADJACENT TO THE FACU, AT EACH END OF THE ADDRESSABLE LOOP.  THESE TWO ISOLATORS MUST BE IN THE SAME ROOM AS THE FACU AND WITHIN 15 FEET. 2. AFTER EACH 25 INITIATING DEVICES AND CONTROL POINTS ON THE ADDRESSABLE LOOP. AFTER EACH 25 INITIATING DEVICES AND CONTROL POINTS ON THE ADDRESSABLE LOOP. 3. FOR LOOPS WITH LESS THAN 25 DEVICES AND CONTROL POINTS, INSTALL AN ISOLATOR AT FOR LOOPS WITH LESS THAN 25 DEVICES AND CONTROL POINTS, INSTALL AN ISOLATOR AT THE APPROXIMATE MIDDLE OF THE LOOP. 4. NEAR THE POINT ANY ADDRESSABLE CIRCUIT EXTENDS OUTSIDE THE BUILDING, EXCEPT FOR NEAR THE POINT ANY ADDRESSABLE CIRCUIT EXTENDS OUTSIDE THE BUILDING, EXCEPT FOR THSOE ATTACHED TO THE BUILDING EXTERIOR WALLS. 3.2 WIRING INSTALLATION A. WIRING METHOD: INSTALL NON-POWER-LIMITED WIRING IN METAL RACEWAY AND PER NFPA WIRING METHOD: INSTALL NON-POWER-LIMITED WIRING IN METAL RACEWAY AND PER NFPA 72, LATEST EDITION. CONCEAL RACEWAY EXCEPT IN UNFINISHED SPACES AND AS INDICATED. INSTALL POWER-LIMITED WIRING IN METAL RACEWAY AS REQUIRED BY AUTHORITY HAVING LOCAL JURISDICTION, OTHERWISE PROVIDE PLENUM OR NON-PLENUM RATED CABLE AS REQUIRED BY CONDITIONS OF INSTALLATION, CONCEALED IN FINISHED SPACES. B. WIRING WITHIN ENCLOSURES: SEPARATE POWER LIMITED AND NON-POWER LIMITED WIRING WITHIN ENCLOSURES: SEPARATE POWER LIMITED AND NON-POWER LIMITED CONDUCTORS AS RECOMMENDED BY THE MANUFACTURER.  INSTALL CONDUCTORS PARALLEL WITH AND AT RIGHT ANGLES TO SIDES AND BACK OF ENCLOSURE. BUNDLE, LACE, AND TRAIN CONDUCTORS TO TERMINAL POINTS WITH NO EXCESS. CONNECT CONDUCTORS THAT ARE TERMINATED, SPICED OR INTERRUPTED IN ANY ENCLOSURE ASSOCIATED WITH THE FIRE ALARM SYSTEM TO TERMINAL BLOCKS. MARK EACH TERMINAL ACCORDING TO THE SYSTEMS WIRING DIAGRAMS. MAKE ALL CONNECTIONS WITH APPROVED CRIMP-ON TERMINAL SPADE LUGS, PRESSURE TYPE TERMINAL BLOCKS, OR PLUG CONNECTORS.   C. CABLE TAPS: USE NUMBERED STRIPS IN JUNCTION, PULL AND OUTLET BOXES, CABINETS, OR CABLE TAPS: USE NUMBERED STRIPS IN JUNCTION, PULL AND OUTLET BOXES, CABINETS, OR EQUIPMENT ENCLOSURES WHERE CIRCUIT CONNECTIONS ARE MADE.  CLASS "A" SIGNALING LINE CIRCUITS SHALL NOT CONTAIN "T-TAPS". D. THERE SHALL BE NO SPLICES IN THE SYSTEM OTHER THAN AT DEVICE TERMINAL BLOCKS, THERE SHALL BE NO SPLICES IN THE SYSTEM OTHER THAN AT DEVICE TERMINAL BLOCKS, OR ON TERMINAL BLOCKS IN CABINETS.  "WIRE NUTS" AND CRIMP SPLICES WILL NOT BE PERMITTED. PERMANENT WIRE MARKERS SHALL BE USED TO IDENTIFY ALL CONNECTIONS AT THE FACU AND OTHER CONTROL EQUIPMENT, AT POWER SUPPLIES, AND IN TERMINAL CABINETS. E. COLOR CODING: INITIATING CIRCUITS, GENERAL RED(+)/WHITE(-) INITIATING CIRCUITS, SMOKE COLOR CODING: INITIATING CIRCUITS, GENERAL RED(+)/WHITE(-) INITIATING CIRCUITS, SMOKE ONLY VIOLET(+)/GRAY(-), ALARM INDICATING APPLIANCE CIRCUITS BLUE(+)/BLACK(-), AHU SHUTDOWN CIRCUITS YELLOW(+)/BROWN(-)   3.3 IDENTIFICATION A. IDENTIFY SYSTEM COMPONENTS, WIRING, CABLING AND TERMINALS ACCORDING TO IDENTIFY SYSTEM COMPONENTS, WIRING, CABLING AND TERMINALS ACCORDING TO REQUIREMENTS OF NFPA 72, LATEST EDITION. B. INSTALL INSTRUCTIONS, FRAMED, IN A LOCATION ADJACENT TO AND VISIBLE FROM THE FACP.   INSTALL INSTRUCTIONS, FRAMED, IN A LOCATION ADJACENT TO AND VISIBLE FROM THE FACP.   C. PAINT POWER SUPPLIES DISCONNECT SWITCH OR BREAKER RED AND LABEL "FIRE ALARM".  PAINT POWER SUPPLIES DISCONNECT SWITCH OR BREAKER RED AND LABEL "FIRE ALARM".  D. ALL JUNCTION BOX COVERS SHALL BE PAINTED RED. ALL JUNCTION BOX COVERS SHALL BE PAINTED RED. E. PROVIDE AN ENGRAVED LABEL AT EACH FIRE ALARM SYSTEM CONTROL UNIT, SYSTEM PROVIDE AN ENGRAVED LABEL AT EACH FIRE ALARM SYSTEM CONTROL UNIT, SYSTEM SUB-PANEL, SUPPLEMENTARY NOTIFICATION APPLIANCE PANEL, ETC., IDENTIFYING ITS 120VAC POWER SOURCE AS FOLLOWS:  PANELBOARD LOCATION, PANELBOARD IDENTIFICATION, AND BRANCH CIRCUIT NUMBER. 3.4 GROUNDING A. GROUND CABLE SHIELDS AND EQUIPMENT ACCORDING TO SYSTEM MANUFACTURER'S WRITTEN GROUND CABLE SHIELDS AND EQUIPMENT ACCORDING TO SYSTEM MANUFACTURER'S WRITTEN INSTRUCTIONS TO ELIMINATE SHOCK HAZARD AND TO MINIMIZE, GROUND LOOPS, COMMON MODE RETURNS, NOISE TRANSMISSION, CROSS TALK AND OTHER IMPAIRMENTS.  PROVIDE MAXIMUM 5- OHM GROUND AT FACP LOCATION. MEASURE RECORD AND REPORT GROUND RESISTANCE.   B. SIGNAL GROUND TERMINAL:  LOCATE AT MAIN EQUIPMENT RACK OR ISOLATE FROM POWER SIGNAL GROUND TERMINAL:  LOCATE AT MAIN EQUIPMENT RACK OR ISOLATE FROM POWER SYSTEM AND EQUIPMENT GROUNDING. C. INSTALL GROUNDING ELECTRODES OF TYPE, SIZE, LOCATION, & QUANTITY AS INDICATED. INSTALL GROUNDING ELECTRODES OF TYPE, SIZE, LOCATION, & QUANTITY AS INDICATED. COMPLY WITH INSTALLATION REQUIREMENTS FROM MANUFACTURER & AS REQUIRED BY NFPA 70 & NFPA 72 LATEST EDITION.  3.5 FIELD QUALITY CONTROL A. MANUFACTURER FIELD SERVICE: ENGAGE A FACTORY AUTHORIZED SERVICE REPRESENTATIVE MANUFACTURER FIELD SERVICE: ENGAGE A FACTORY AUTHORIZED SERVICE REPRESENTATIVE TO INSPECT FIELD ASSEMBLED COMPONENTS & CONNECTIONS AND TO SUPERVISE PRE-TESTING, TESTING AND ADJUSTMENT OF THE SYSTEM. REPORT RESULTS IN WRITING.   B. PRE-TESTING: AFTER INSTALLATION, ALIGN, ADJUST, AND BALANCE THE SYSTEM AND PERFORM PRE-TESTING: AFTER INSTALLATION, ALIGN, ADJUST, AND BALANCE THE SYSTEM AND PERFORM COMPLETE PRE-TESTING. DETERMINE THROUGH PRE-TESTING, THE COMPLIANCE OF THE SYSTEM WITH REQUIREMENTS OF CONTRACT DOCUMENTS. CORRECT DEFICIENCIES OBSERVED IN PRE-TESTING. REPLACE MALFUNCTIONING OR DAMAGED ITEMS WITH NEW DEVICES, AND RETEST UNTIL SATISFACTORY PERFORMANCE IS ACHIEVED. PREPARE FORMS FOR SYSTEMATIC RECORDING OF ACCEPTANCE TEST  C. REPORT OF PRE-TESTING:  AFTER PRE-TESTING IS COMPLETE, PROVIDE A LETTER REPORT OF PRE-TESTING:  AFTER PRE-TESTING IS COMPLETE, PROVIDE A LETTER CERTIFYING THE INSTALLATION IS COMPLETE AND FULLY OPERABLE, INCLUDING NAMES AND TITLES OF WITNESSES TO PRELIMINARY TESTS. D. FINAL TEST NOTICE: PROVIDE MINIMUM OF 10 DAY'S NOTICE IN WRITING WHEN THE SYSTEM FINAL TEST NOTICE: PROVIDE MINIMUM OF 10 DAY'S NOTICE IN WRITING WHEN THE SYSTEM IS READY FOR FINAL ACCEPTANCE TESTING.  E. MINIMUM SYSTEM TESTS: TEST THE SYSTEM ACCORDING TO PROCEDURES OUTLINED IN NFPA MINIMUM SYSTEM TESTS: TEST THE SYSTEM ACCORDING TO PROCEDURES OUTLINED IN NFPA 72, LATEST EDITION. MINIMUM REQUIRED TESTS ARE AS FOLLOWS:   1. VERIFY ABSENCE OF UNWANTED VOLTAGES BETWEEN CIRCUIT CONDUCTORS AND GROUND.    VERIFY ABSENCE OF UNWANTED VOLTAGES BETWEEN CIRCUIT CONDUCTORS AND GROUND.    2. TEST ALL CONDUCTORS FOR SHORT CIRCUITS USING AND INSULATION TESTING DEVICE.    TEST ALL CONDUCTORS FOR SHORT CIRCUITS USING AND INSULATION TESTING DEVICE.    3. WITH EACH CIRCUIT PAIR, SHORT AT THE FAR END OF THE CIRCUIT AND MEASURE THE WITH EACH CIRCUIT PAIR, SHORT AT THE FAR END OF THE CIRCUIT AND MEASURE THE CIRCUIT RESISTANCE WITH AN OHMMETER. RECORD THE CIRCUIT RESISTANCE OF EACH CIRCUIT ON THE RECORD DRAWINGS.    4. VERIFY THAT THE CONTROL UNIT IS IN THE NORMAL CONDITION AS DETAILED IN THE VERIFY THAT THE CONTROL UNIT IS IN THE NORMAL CONDITION AS DETAILED IN THE MANUFACTURER'S OPERATION AND MAINTENANCE MANUAL.    5. TEST INITIATING AND INDICATING CIRCUITS FOR PROPER SIGNAL TRANSMISSION UNDER OPEN TEST INITIATING AND INDICATING CIRCUITS FOR PROPER SIGNAL TRANSMISSION UNDER OPEN CIRCUIT CONDITIONS. ONE CONNECTION EACH SHOULD BE OPENED AT NOT LESS THAN 10 PERCENT OF INITIATING AND INDICATING DEVICES.  OBSERVE PROPER SIGNAL TRANSMISSION ACCORDING TO CLASS OF WIRING USED.    6. TEST EACH INITIATING AND INDICATING DEVICE FOR ALARM OPERATION AND PROPER TEST EACH INITIATING AND INDICATING DEVICE FOR ALARM OPERATION AND PROPER RESPONSE AT THE CONTROL UNIT. TEST SMOKE DETECTORS WITH ACTUAL PRODUCTS OF COMBUSTION.    7. TEST THE SYSTEM FOR ALL SPECIFIED FUNCTIONS ACCORDING TO THE APPROVED TEST THE SYSTEM FOR ALL SPECIFIED FUNCTIONS ACCORDING TO THE APPROVED OPERATION AND MAINTENANCE MANUAL. SYSTEMATICALLY INITIATE SPECIFIED FUNCTIONAL PERFORMANCE ITEMS AT EACH STATION, INCLUDING MAKING ALL POSSIBLE ALARM AND MONITORING INDICATIONS AND USING ALL COMMUNICATIONS OPTIONS. FOR EACH ITEM, OBSERVE RELATED PERFORMANCE AT ALL DEVICES REQUIRED TO BE AFFECTED BY THE ITEM UNDER ALL SYSTEM SEQUENCES. OBSERVE INDICATING LIGHTS, DISPLAYS AND SIGNAL TONES. OBSERVE ALL VOICE AUDIO FOR ROUTING, CLARITY, QUALITY, FREEDOM FROM NOISE AND DISTORTION, AND PROPER VOLUME LEVEL. 8. TEST BOTH PRIMARY AND SECONDARY POWER: VERIFY BY TEST THAT THE SECONDARY TEST BOTH PRIMARY AND SECONDARY POWER: VERIFY BY TEST THAT THE SECONDARY POWER SYSTEM IS CAPABLE OF OPERATING THE SYSTEM FOR THE PERIOD AND THE MANNER SPECIFIED.    F. RETESTING: CORRECT DEFICIENCIES INDICATED BY TESTS AND COMPLETELY RETEST WORK RETESTING: CORRECT DEFICIENCIES INDICATED BY TESTS AND COMPLETELY RETEST WORK AFFECTED BY SUCH DEFICIENCIES. VERIFY BY THE SYSTEM TEST THAT THE TOTAL SYSTEM MEETS SPECIFICATIONS AND COMPLIES WITH APPLICABLE STANDARDS.   G. REPORT OF TESTS AND INSPECTIONS:  PROVIDE A WRITTEN RECORD OF INSPECTIONS, TESTS, REPORT OF TESTS AND INSPECTIONS:  PROVIDE A WRITTEN RECORD OF INSPECTIONS, TESTS, AND DETAILED TEST RESULTS IN THE FORM OF A TEST. SUBMIT LOG ON SATISFACTORY COMPLETION OF TESTS.   H. TAG ALL EQUIPMENT, STATIONS AND OTHER COMPONENTS AT WHICH TESTS HAVE BEEN TAG ALL EQUIPMENT, STATIONS AND OTHER COMPONENTS AT WHICH TESTS HAVE BEEN SATISFACTORILY COMPLETED.   I. BEFORE REQUESTING FINAL APPROVAL OF INSTALLATION, SUBMIT A WRITTEN STATEMENT USING BEFORE REQUESTING FINAL APPROVAL OF INSTALLATION, SUBMIT A WRITTEN STATEMENT USING FORM FOR RECORD OF COMPLETION IN NFPA 72.  3.6 CLEANING AND ADJUSTING A. CLEANING: REMOVE PAINT SPLATTERS AND OTHER SPOTS, DIRT, AND DEBRIS. TOUCH UP CLEANING: REMOVE PAINT SPLATTERS AND OTHER SPOTS, DIRT, AND DEBRIS. TOUCH UP SCRATCHES AND MARRED FINISH TO MATCH ORIGINAL FINISH. CLEAN UNIT INTERNALLY USING METHODS AND MATERIALS RECOMMENDED BY MANUFACTURER.
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SPRINKLER MONITORING SPECIFICATIONS: PART 1 - GENERAL 1.1 SUMMARY   A. PROVIDE A COMPLETE AND FUNCTIONAL SPRINKLER MONITORING SYSTEM INCLUDING BUT PROVIDE A COMPLETE AND FUNCTIONAL SPRINKLER MONITORING SYSTEM INCLUDING BUT NOT LIMITED TO, MAIN FIRE ALARM PANEL, MANUAL STATIONS, DETECTORS, SIGNAL EQUIPMENT, CONTROLS, DEVICES, FIRE SPRINKLER INTERFACE DEVICES, WIRING, CONDUIT, SERVICE COMPONENTS AND DATA.  1.2 DEFINITIONS   A. FACP: FIRE ALARM CONTROL PANEL.  FACP: FIRE ALARM CONTROL PANEL.  B. LED: LIGHT-EMITTING DIODE.   LED: LIGHT-EMITTING DIODE.   C. DEFINITIONS IN NFPA 72 APPLY TO FIRE ALARM TERMS.  DEFINITIONS IN NFPA 72 APPLY TO FIRE ALARM TERMS.  1.3 SYSTEM DESCRIPTION A. GENERAL: NON-CODED, ADDRESSABLE SYSTEM WITH MANUAL & AUTOMATIC ALARM GENERAL: NON-CODED, ADDRESSABLE SYSTEM WITH MANUAL & AUTOMATIC ALARM INDICATION; AND HARD-WIRED FOR SIGNAL TRANSMISSION, USING SEPARATE INDIVIDUAL CIRCUITS FOR EACH ZONE OF ALARM INITIATION & NOTIFICATION APPLIANCES.  PART 2 - PRODUCTS  2.1 FUNCTIONAL SYSTEM DESCRIPTION A. CONTROL OF SYSTEM: BY SPRINKLER MONITORING SYSTEM (FACP). CONTROL OF SYSTEM: BY SPRINKLER MONITORING SYSTEM (FACP). B. ALL EQUIPMENT SHALL BE UL LISTED.  FACP SHALL BE UL 862 9th ED. LISTED. ALL EQUIPMENT SHALL BE UL LISTED.  FACP SHALL BE UL 862 9th ED. LISTED. C. SYSTEM SUPERVISION: AUTOMATICALLY DETECT AND REPORT OPEN CIRCUITS, SHORTS, AND SYSTEM SUPERVISION: AUTOMATICALLY DETECT AND REPORT OPEN CIRCUITS, SHORTS, AND GROUNDS OF WIRING FOR INITIATING DEVICE, SIGNALING LINE, AND NOTIFICATION APPLIANCE CIRCUITS.   D. PRIORITY OF SIGNALS: AUTOMATIC ALARM RESPONSE FUNCTIONS RESULTING FROM AN ALARM PRIORITY OF SIGNALS: AUTOMATIC ALARM RESPONSE FUNCTIONS RESULTING FROM AN ALARM SIGNAL FROM ONE ZONE OR DEVICE ARE NOT ALTERED BY SUBSEQUENT ALARM, SUPERVISORY, OR TROUBLE SIGNALS. AN ALARM SIGNAL IS THE HIGHEST PRIORITY. SUPERVISORY AND TROUBLE SIGNALS HAVE SECOND AND THIRD LEVEL PRIORITY. HIGHER PRIORITY SIGNALS TAKE PRECEDENCE OVER SIGNALS OF LOWER PRIORITY, EVEN WHEN THE LOWER PRIORITY CONDITION OCCURS FIRST. ANNUNCIATE AND DISPLAY ALL ALARM, SUPERVISORY, AND TROUBLE SIGNALS REGARDLESS OF PRIORITY OF ORDER RECEIVED.   E. NONINTERFERENCE: A SIGNAL ON ONE ZONE SHALL NOT PREVENT THE RECEIPT OF SIGNALS NONINTERFERENCE: A SIGNAL ON ONE ZONE SHALL NOT PREVENT THE RECEIPT OF SIGNALS FROM OTHER ZONES.   F. SYSTEM RESET: ALL ZONES ARE MANUALLY RESET FROM THE FACP AFTER INITIATING SYSTEM RESET: ALL ZONES ARE MANUALLY RESET FROM THE FACP AFTER INITIATING DEVICES ARE RESTORED TO NORMAL.   G. TRANSMISSION TO REMOTE ALARM RECEIVING STATION: AUTOMATICALLY ROUTE ALARM, TRANSMISSION TO REMOTE ALARM RECEIVING STATION: AUTOMATICALLY ROUTE ALARM, SUPERVISORY, AND TROUBLE SIGNALS TO A REMOTE ALARM STATION BY MEANS OF A  CELLULAR NETWORK PER NFPA 72 SECTION 26.3.   H. SYSTEM ALARM CAPABILITY DURING CIRCUIT FAULT CONDITIONS: SYSTEM WIRING AND CIRCUIT SYSTEM ALARM CAPABILITY DURING CIRCUIT FAULT CONDITIONS: SYSTEM WIRING AND CIRCUIT ARRANGEMENT PREVENT ALARM CAPABILITY REDUCTION WHEN AND OPEN CIRCUIT, GROUND OR WIRE TO WIRE SHORT OCCURS, OF AND OPEN CIRCUIT AND A GROUND OCCUR AT THE SAME TIME IN AN INITIATING DEVICE CIRCUIT, SIGNAL LINE CIRCUIT, OR NOTIFICATION APPLIANCE CIRCUIT. I. LOSS OF PRIMARY POWER AND THE FACP INITIATES A TROUBLE SIGNAL AT THE FACP. AN LOSS OF PRIMARY POWER AND THE FACP INITIATES A TROUBLE SIGNAL AT THE FACP. AN EMERGENCY POWER LIGHT IS ILLUMINATED AT BOTH LOCATIONS WHEN THE SYSTEM IS OPERATING ON THE SECONDARY POWER SUPPLY.      K. ALARM SILENCING, SYSTEM RESET & INDICATION: CONTROLLED BY SWITCHES AT THE FACP.   ALARM SILENCING, SYSTEM RESET & INDICATION: CONTROLLED BY SWITCHES AT THE FACP.   L. SYSTEM TROUBLE SIGNAL INITIATION SHALL BE BY ONE OR MORE OF THE FOLLOWING SYSTEM TROUBLE SIGNAL INITIATION SHALL BE BY ONE OR MORE OF THE FOLLOWING DEVICES OR ACTIONS:    1. OPEN CIRCUITS, SHORTS AND GROUNDS OF WIRING FOR INITIATING DEVICE, SIGNALING OPEN CIRCUITS, SHORTS AND GROUNDS OF WIRING FOR INITIATING DEVICE, SIGNALING LINE, AND NOTIFICATION-APPLIANCE CIRCUITS. 2. OPENING, TAMPERING, OR REMOVAL OF ALARM INITIATING AND SUPERVISORY OPENING, TAMPERING, OR REMOVAL OF ALARM INITIATING AND SUPERVISORY SIGNAL-INITIATING DEVICES.    3. LOSS OF PRIMARY POWER AT THE FACP.    LOSS OF PRIMARY POWER AT THE FACP.    4. GROUND OR A SINGLE BREAK IN FACP INTERNAL CIRCUITS.    GROUND OR A SINGLE BREAK IN FACP INTERNAL CIRCUITS.    5. ABNORMAL AC VOLTAGE AT THE FACP.    ABNORMAL AC VOLTAGE AT THE FACP.    6. A BREAK IN STAND-BY BATTERY CIRCUITRY.    A BREAK IN STAND-BY BATTERY CIRCUITRY.    7. FAILURE OF BATTERY CHARGING.    FAILURE OF BATTERY CHARGING.    8. ABNORMAL POSITION OF ANY SWITCH AT THE FACP.  ABNORMAL POSITION OF ANY SWITCH AT THE FACP.  9. LOW-AIR-PRESSURE SWITCH OPERATION ON A DRY-PIPE OR PREACTION SPRINKLER LOW-AIR-PRESSURE SWITCH OPERATION ON A DRY-PIPE OR PREACTION SPRINKLER SYSTEM.     M. SYSTEM TROUBLE AND SUPERVISORY SIGNAL ACTIONS: SYSTEM TROUBLE AND SUPERVISORY SIGNAL ACTIONS: 1. RING TROUBLE BELL AND ANNUNCIATE AT THE FACP.    RING TROUBLE BELL AND ANNUNCIATE AT THE FACP.    2. RECORD THE EVENT ON THE SYSTEM PRINTER.    RECORD THE EVENT ON THE SYSTEM PRINTER.    3. TRANSMISSION OF TROUBLE SIGNAL TO REMOTE ALARM RECEIVING STATION.     TRANSMISSION OF TROUBLE SIGNAL TO REMOTE ALARM RECEIVING STATION.     N. PRIMARY POWER PRIMARY POWER 1. CONNECTION TO THE LIGHT AND POWER SERVICE SHALL BE ON A DEDICATED BRANCH CONNECTION TO THE LIGHT AND POWER SERVICE SHALL BE ON A DEDICATED BRANCH CIRCUIT. CIRCUIT DISCONNECTING MEANS SHALL HAVE A RED MARKING AND SHALL BE IDENTIFIED AS "FIRE ALARM CIRCUIT CONTROL". THE LOCATION OF CIRCUITING DISCONNECTING MEANS SHALL BE PERMANENTLY IDENTIFIED AT THE FIRE ALARM CONTROL UNIT.  2. INSTALL SURGE PROTECTION ON NORMAL AC POWER FOR THE FACP. PROVIDE SURGE INSTALL SURGE PROTECTION ON NORMAL AC POWER FOR THE FACP. PROVIDE SURGE PROTECTORS RECOMMENDED BY FACP MANUFACTURER.   O. SYSTEM TROUBLE SIGNAL INITIATION SHALL BE BY ONE OR MORE OF THE FOLLOWING SYSTEM TROUBLE SIGNAL INITIATION SHALL BE BY ONE OR MORE OF THE FOLLOWING EM TROUBLE SIGNAL INITIATION SHALL BE BY ONE OR MORE OF THE FOLLOWING DEVICES OR ACTIONS:    1. OPEN CIRCUITS, SHORTS AND GROUNDS OF WIRING FOR INITIATING DEVICE, SIGNALING OPEN CIRCUITS, SHORTS AND GROUNDS OF WIRING FOR INITIATING DEVICE, SIGNALING LINE, AND NOTIFICATION-APPLIANCE CIRCUITS. 2. OPENING, TAMPERING, OR REMOVAL OF ALARM INITIATING AND SUPERVISORY OPENING, TAMPERING, OR REMOVAL OF ALARM INITIATING AND SUPERVISORY SIGNAL-INITIATING DEVICES.    3. LOSS OF PRIMARY POWER AT THE FACP.    LOSS OF PRIMARY POWER AT THE FACP.    4. GROUND OR A SINGLE BREAK IN FACP INTERNAL CIRCUITS.    GROUND OR A SINGLE BREAK IN FACP INTERNAL CIRCUITS.    5. ABNORMAL AC VOLTAGE AT THE FACP.    ABNORMAL AC VOLTAGE AT THE FACP.    6. A BREAK IN STAND-BY BATTERY CIRCUITRY.    A BREAK IN STAND-BY BATTERY CIRCUITRY.    7. FAILURE OF BATTERY CHARGING.    FAILURE OF BATTERY CHARGING.    8. ABNORMAL POSITION OF ANY SWITCH AT THE FACP.    ABNORMAL POSITION OF ANY SWITCH AT THE FACP.    9. FIRE-PUMP POWER FAILURE, INCLUDING A DEAD PHASE OR PHASE-REVERSAL CONDITION.  FIRE-PUMP POWER FAILURE, INCLUDING A DEAD PHASE OR PHASE-REVERSAL CONDITION.  P. SECONDARY (STAND-BY) POWER SECONDARY (STAND-BY) POWER 1. THE SECONDARY SUPPLY SHALL AUTOMATICALLY SUPPLY THE ENERGY TO THE SYSTEM THE SECONDARY SUPPLY SHALL AUTOMATICALLY SUPPLY THE ENERGY TO THE SYSTEM WITHIN 30 SECONDS.  2. THE SECONDARY SUPPLY SHALL HAVE SUFFICIENT CAPACITY TO OPERATE FOR 24 HOURS THE SECONDARY SUPPLY SHALL HAVE SUFFICIENT CAPACITY TO OPERATE FOR 24 HOURS WHEN SYSTEM IS FUNCTIONING IN A NON-ALARM CONDITION. AT THE END OF THAT PERIOD, THE SECONDARY SUPPLY SHALL BE CAPABLE OF OPERATING IN ALARM MODE FOR 5 MINUTES. 3. FIRE ALARM SYSTEM INSTALLER SHALL CERTIFY CALCULATED CAPACITY TO DRIVE THE FIRE ALARM SYSTEM INSTALLER SHALL CERTIFY CALCULATED CAPACITY TO DRIVE THE SYSTEM PER NFPA 72 ON FORM FOR RECORD OF COMPLETION.   Q. SHOP DRAWINGS:  SHOP DRAWINGS:  1. SHOP DRAWINGS SHALL BE PREPARED BY PERSONS WITH THE FOLLOWING QUALIFICATIONS:  SHOP DRAWINGS SHALL BE PREPARED BY PERSONS WITH THE FOLLOWING QUALIFICATIONS:  1.A. TRAINED AND CERTIFIED BY MANUFACTURER IN FIRE ALARM SYSTEM DESIGN. TRAINED AND CERTIFIED BY MANUFACTURER IN FIRE ALARM SYSTEM DESIGN. 1.B. FIRE ALARM CERTIFIED BY NICET, MINIMUM LEVEL III.    FIRE ALARM CERTIFIED BY NICET, MINIMUM LEVEL III.    2. SYSTEM OPERATION DESCRIPTION: DETAILED DESCRIPTION FOR THIS PROJECT, INCLUDING SYSTEM OPERATION DESCRIPTION: DETAILED DESCRIPTION FOR THIS PROJECT, INCLUDING METHOD OF OPERATION AND SUPERVISION OF EACH TYPE OF CIRCUIT AND SEQUENCE OF OPERATIONS FOR MANUALLY AND AUTOMATICALLY INIATIED SYSTEM INPUTS AND OUTPUTS. MANUFACTURER'S STANDARD DESCRIPTION FOR GENERIC SYSTEMS ARE NOT ACCEPTABLE.  3. DEVICE ADDRESS LIST: COORDINATE WITH FINAL SYSTEM PROGRAMMING. DEVICE ADDRESS LIST: COORDINATE WITH FINAL SYSTEM PROGRAMMING. 4. SYSTEM RISER DIAGRAM WITH DEVICE ADDRESSES, CONDUIT SIZES, AND CABLE AND WIRE SYSTEM RISER DIAGRAM WITH DEVICE ADDRESSES, CONDUIT SIZES, AND CABLE AND WIRE TYPES AND SIZES. 5. WIRING DIAGRAMS: POWER, SIGNAL, AND CONDUIT WIRING. INCLUDE DIAGRAMS FOR WIRING DIAGRAMS: POWER, SIGNAL, AND CONDUIT WIRING. INCLUDE DIAGRAMS FOR EQUIPMENT AND FOR SYSTEM WITH ALL TERMINALS AND INTERCONNECTIONS IDENTIFIED. SHOW WIRING COLOR CODE.  6. BATTERIES: SIZE CALCULATIONS.  BATTERIES: SIZE CALCULATIONS.  2.2 MANUAL PULL STATIONS A. DESCRIPTION: FABRICATED OF METAL OR PLASTIC AND FINISHED IN RED WITH MOLDED, DESCRIPTION: FABRICATED OF METAL OR PLASTIC AND FINISHED IN RED WITH MOLDED, RAISED LETTER OPERATING INSTRUCTIONS OF CONTRASTING COLOR. 2.3 SMOKE DETECTORS A. GENERAL: SHALL INCLUDE THE FOLLOWING FEATURES.    GENERAL: SHALL INCLUDE THE FOLLOWING FEATURES.    1. OPERATING VOLTAGE:  24 VDC, NOMINAL.     OPERATING VOLTAGE:  24 VDC, NOMINAL.     2. SELF-RESTORING:  DETECTORS DO NOT REQUIRE RESETTING OR READJUSTMENT AFTER SELF-RESTORING:  DETECTORS DO NOT REQUIRE RESETTING OR READJUSTMENT AFTER ACTUATION TO RESTORE THEM TO NORMAL OPERATION. 3. PLUG-IN ARRANGEMENT:  DETECTOR AND ASSOCIATED ELECTRONIC COMPONENTS ARE PLUG-IN ARRANGEMENT:  DETECTOR AND ASSOCIATED ELECTRONIC COMPONENTS ARE MOUNTED IN A MODULE THAT CONNECTS IN A TAMPER-RESISTANT MANNER TO A FIXED BASE WITH A TWIST-LOCKING PLUG CONNECTION. SCREW TERMINALS ARE LOCATED IN THE FIXED BASE FOR SYSTEM CONNECTIONS.   4. INTEGRAL VISUAL INDICATING LIGHT: LED BLINKS WHEN UNIT IS ADDRESSED AND LATCHES INTEGRAL VISUAL INDICATING LIGHT: LED BLINKS WHEN UNIT IS ADDRESSED AND LATCHES ON ALARM. B. PHOTO ELECTRIC DETECTOR: INCLUDE THE FOLLOWING FEATURES: PHOTO ELECTRIC DETECTOR: INCLUDE THE FOLLOWING FEATURES: 1. SELF-COMPENSATING FOR VARIATIONS IN ENVIRONMENTAL CONDITIONS. SELF-COMPENSATING FOR VARIATIONS IN ENVIRONMENTAL CONDITIONS. 2. MAINTENANCE ALERT WARNING WHEN SMOKE DETECTOR DUST ACCUMULATION IS EXCESSIVE MAINTENANCE ALERT WARNING WHEN SMOKE DETECTOR DUST ACCUMULATION IS EXCESSIVE AND WHEN SENSITIVITY IS OUTSIDE ITS LISTED SENSITIVITY RANGE. 3. DETECTOR SENSITIVITY TEST CAPABILITY AT THE FACP (NFPA 72)DETECTOR SENSITIVITY TEST CAPABILITY AT THE FACP (NFPA 72)
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COORDINATE WITH FIRE PROTECTION PLANS FOR ALL TAMPER/FLOW SWITCHES REQUIRED.
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NOTE:  SECURELY MOUNT TRANSIENT ARRESTOR IN ACCESSIBLE   SECURELY MOUNT TRANSIENT ARRESTOR IN ACCESSIBLE       JUNCTION BOX OR OTHER PROPER METAL ENCLOSURE       ADJACENT TO THE PANELBOARD, AND PROVIDE ENGRAVED       LABEL INDICATING ITS LOCATION.
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120 VAC BRANCH CIRCUIT HOT (BLACK) CONDUCTOR TO FIRE ALARM CONTROL
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NOTE: 	FACP SHALL BE LABELED "FIRE SPRINKLER FACP SHALL BE LABELED "FIRE SPRINKLER MONITORING PANEL"
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1. FIRE ALARM PLANS ARE INTENDED TO PROVIDE INFORMATION FOR INSTALLATION OF A FIRE ALARM PLANS ARE INTENDED TO PROVIDE INFORMATION FOR INSTALLATION OF A COMPLETE SYSTEM. PROVIDE ALL ESSENTIAL LABOR, MATERIALS & DEVICES REQUIRED TO PRODUCE A QUALITY END PRODUCT.  2. FIRE ALARM CONTRACTOR SHALL REVIEW & BECOME FAMILIAR WITH THE WORK OF ALL FIRE ALARM CONTRACTOR SHALL REVIEW & BECOME FAMILIAR WITH THE WORK OF ALL TRADES FOR PURPOSES OF COORDINATION AND ROUTING. CONTRACTOR SHALL PROVIDE REQUIRED PLANNING, COORDINATION AND SEQUENCING OF FIRE ALARM INSTALLATION WITH BUILDING COMPONENTS AND OTHER TRADES. 3. ALL WORK SHALL COMPLY WITH THE LOCAL FIRE CODE, THE 2017 NATIONAL ALL WORK SHALL COMPLY WITH THE LOCAL FIRE CODE, THE 2017 NATIONAL ELECTRICAL CODE (NEC) AND 2013 NFPA 72. WORKMANSHIP SHALL MEET OR EXCEED INDUSTRY STANDARDS. 4. PROTECT ALL NEW MATERIALS FROM THE WEATHER IN STORAGE TRAILERS OR PROVIDE PROTECT ALL NEW MATERIALS FROM THE WEATHER IN STORAGE TRAILERS OR PROVIDE SUITABLE COVERING. 5. FIRE ALARM CONTRACTOR SHALL PROVIDE BATTERY CALCULATIONS VERIFYING THAT FIRE ALARM CONTRACTOR SHALL PROVIDE BATTERY CALCULATIONS VERIFYING THAT SECONDARY SUPPLY HAS SUFFICIENT CAPACITY TO OPERATE FOR 24 HOURS WHEN SYSTEM IS FUNCTIONING IN A NON-ALARM CONDITION. AT THE END OF THAT PERIOD, THE SECONDARY SUPPLY SHALL BE CAPABLE OF OPERATING IN ALARM MODE FOR 5 MINUTES. FIRE ALARM INSTALLER SHALL CERTIFY CALCULATED CAPACITY TO DRIVE THE SYSTEM PER NFPA 72 ON FORM FOR RECORD OF COMPLETION. 6. FIRE ALARM CONTRACTOR SHALL PROVIDE A DETAILED RISER DIAGRAM SHOWING EACH FIRE ALARM CONTRACTOR SHALL PROVIDE A DETAILED RISER DIAGRAM SHOWING EACH DEVICE & SYSTEM FUNCTION. 7. ALL WIRING, DEVICES AND OTHER LIKE MATERIALS SHALL BE UL LISTED & LABELED.  ALL WIRING, DEVICES AND OTHER LIKE MATERIALS SHALL BE UL LISTED & LABELED.  8. PER NFPA 72 - 10.6.5.2.1, THE LOCATION OF THE DEDICATED BRANCH CIRCUIT PER NFPA 72 - 10.6.5.2.1, THE LOCATION OF THE DEDICATED BRANCH CIRCUIT DISCONNECTING MEANS SHALL BE PERMANENTLY IDENTIFIED ON THE CONTROL UNIT. SYSTEM CIRCUIT DISCONNECTING MEANS SHALL BE PERMANENTLY IDENTIFIED AS TO ITS PURPOSE SUCH AS "FIRE ALARM CIRCUIT" OR "EMERGENCY COMMUNICATIONS" PER 10.6.5.2.2.  THE DISCONNECT SHALL HAVE A RED MARKING AND PROVIDED WITH A LISTED BREAKER LOCKING DEVICE PER 10.6.5.2.3.  MARKING SHALL NOT OBSCURE  BREAKER LOCKING DEVICE PER 10.6.5.2.3.  MARKING SHALL NOT OBSCURE MANUFACTURES MARKINGS. . 9. SPRINKLER VALVE SUPERVISORY SWITCH: SUPERVISORY SWITCH MECHANISMS SHALL BE SPRINKLER VALVE SUPERVISORY SWITCH: SUPERVISORY SWITCH MECHANISMS SHALL BE CONTAINED IN A WEATHERPROOF HOUSINGS THAT SHALL PROVIDE A 3/4 INCH TAPPED CONDUIT ENTRANCE AND SHALL INCORPORATE THE NECESSARY FACILITIES FOR ATTACHMENT TO THE VALVES. SWITCH HOUSING SHALL BE FINISHED IN RED BAKED ENAMEL. MOUNTING: MOUNT SWITCH SO AS NOT TO INTERFERE WITH THE NORMAL OPERATION OF THE VALVE AND ADJUST TO OPERATE WITHIN TWO REVOLUTIONS TOWARD THE CLOSED POSITION OF THE VALVE CONTROL, OR WHEN THE STEM HAS MOVED NO MORE THAN ONE-FIFTH OF THE DISTANCE FROM ITS NORMAL POSITION. 10. SPRINKLER SUPERVISORY MONITORING OF FLOW SWITCHES, TAMPER SWITCHES, AND SPRINKLER SUPERVISORY MONITORING OF FLOW SWITCHES, TAMPER SWITCHES, AND SIMILAR FUNCTIONS SHALL BE ACCOMPLISHED WITH A SEPARATE SYSTEM ADDRESS FOR EACH ACTIVITY MONITORED 11. CONDUIT SHALL BE RED EMT WITH COMPRESSION TYPE FITTINGS WHERE EXPOSED OR CONDUIT SHALL BE RED EMT WITH COMPRESSION TYPE FITTINGS WHERE EXPOSED OR AS REQUIRED BY LOCAL AUTHORITY HAVING JURISDICTION. IMC OR RGS SHALL BE USED IN ANY OUTDOOR LOCATION. 9. FIRE ALARM CONTRACTOR SHALL PROVIDE A PROJECT SPECIFIC RISER DIAGRAM WITH FIRE ALARM CONTRACTOR SHALL PROVIDE A PROJECT SPECIFIC RISER DIAGRAM WITH DEVICE ADDRESSES AT ANNUNICATOR AND MAIN FACP LOCATIONS. PROVIDE FRAMED OPERATING INSTRUCTIONS AT MAIN FACP. INSTALL FRAMED INSTRUCTIONS IN A LOCATION VISIBLE FROM FIRE-ALARM CONTROL UNIT. PROVIDE FLOOR PLANS WITH DEVICE NUMBERS WITH A SEPARATE SHEET PROVIDED FOR EACH FLOOR. PLANS SHALL BE REDUCED IN SIZE FROM ENGINEERING PLANS IN ORDER TO FIT ON 11 X 14 SHEETS PER FLOOR. ALL DEVICE ADDRESSES SHALL BE CLEARLY LABELED ON PLANS. INDICATE LOCATIONS OF ALL CABINETS, MODULES AND END OF LINE DEVICES. SHEETS SHALL BE LAMINATED. PROVIDE LEGEND FOR SYMBOLS. PLANS SHALL INCLUDE THE FOLLOWING: NAME OF BUILDING OR BUSINESS, ADDRESS OF BUILDING OR BUSINESS, NORTH ARROW, FIRE ALARM SYMBOL LEGEND, AND DATE WHEN PLANS WERE INSTALLED. . 10. AUDIBLE APPLIANCES PROVIDED FOR SLEEPING AREAS SHALL PRODUCE A LOW AUDIBLE APPLIANCES PROVIDED FOR SLEEPING AREAS SHALL PRODUCE A LOW FREQUENCY ALARM SIGNAL THAT IS A SQUARE WAVE, OR EQUAL, AND THE WAVE SHALL HAVE A FUNDAMENTAL FREQUENCY OF 520HZ. 11. THE TECHNICIANS WHO MAKE CONNECTIONS TO (OR PERFORM ANY PROGRAMMING FOR) THE TECHNICIANS WHO MAKE CONNECTIONS TO (OR PERFORM ANY PROGRAMMING FOR) THE FIRE ALARM SYSTEM ARE REQUIRED TO BE TRAINED AND INDIVIDUALLY CERTIFIED BY THE MANUFACTURER, FOR THE CONTROL PANEL MODEL & SERIES BEING INSTALLED. THIS TRAINING AND CERTIFICATION MUST HAVE OCCURRED WITHIN THE MOST RECENT 24 MONTHS.  12. AT THE CONCLUSION OF THIS PROJECT, THE FIRE ALARM SYSTEM WILL BE TESTED AND AT THE CONCLUSION OF THIS PROJECT, THE FIRE ALARM SYSTEM WILL BE TESTED AND CERTIFIED IN ACCORDANCE WITH THE 2013 EDITION OF NFPA 72. 13. GUARANTEE ALL EQUIPMENT, MATERIALS AND INSTALLATION FREE OF DEFECTS FOR A GUARANTEE ALL EQUIPMENT, MATERIALS AND INSTALLATION FREE OF DEFECTS FOR A PERIOD OF 1-YEAR AFTER RECEIVING CERTIFICATE OF OCCUPANCY.
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NOTES: 1. PHENOLIC LABEL, 4" WIDE x 3" IN HEIGHT,   SUPPLIED BY THE ELECTRICAL CONTRACTOR,   RED IN COLOR WITH WHITE LETTERING (1/2" HIGH). 2. INSERT PANEL DESIGNATION AT "X" LOCATION.   AND BLACK LETTERING (1/4" HIGH). 3. INSERT CIRCUIT DESIGNATION AT "XX" LOCATION.   AND BLACK LETTERING (1/4" HIGH).
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