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ELECTRICAL ABBREVIATION LIST

ABBREVIATION DESCRIPTION

A AMPERES
AF AMPERES FRAME (BREAKER RATING)
AFCI ARC FAULT CIRCUIT INTERRUPTER

AF.F. ABOVE FINISH FLOOR
AlC AMPS INTERRUPTING CAPACITY
AL AUDIENCE LEFT
AR AUDIENCE RIGHT
AT AMPERS TRIP (BREAKER SETTING)
ATS AUTOMATIC TRANSFER SWITCH
AUX AUXILIARY
BKR BREAKER
BPS BOLTED PRESSURE SWITCH
c CONDUIT
CB CIRCUIT BREAKER
CKT CIRCUIT
CT CURRENT TRANSFORMER
DEMO DEMOLITION
DIM DIMENSION
DISC DISCONNECT
DP DISTRIBUTION PANEL
DS DOWNSTAGE
DWG DRAWING
EBU EMERGENCY BATTERY UNIT
EC ELECTRICAL CONTRACTOR
ELEC ELECTRICAL
EM/ EMERG EMERGENCY
EMT ELECTRICAL METALLIC TUBING
EO ELECTRICALY OPERATED
EPO EMERGENCY POWER OFF
EWC ELECTRIC WATER COOLER
EXIST EXISTING
EXT EXTERIOR
FA FIRE ALARM
FLA FULL LOAD AMPS
FLR FLOOR
FOH FRONT OF HOUSE
FSEC FOOD SERVICE EQUIPMENT
FU FUSE
G/GRD/EG GROUND
GFCI GROUND FAULT CIRCUIT INTERRUPTER
GFP GROUND FAULT PROTECTION
HOA HAND-OFF-AUTO
HP HORSEPOWER
HV HIGH VOLTAGE
HZ HERTZ
IG ISOLATED GROUND
JB JUNCTION BOX
KV KILOVOLT
KVA KILOVOLT - AMPERES
KW KILOWATT
KWH KILOWATT - HOURS
LA LIGHTING ARRESTOR
LP LIGHTING PANEL
LDP LIGHTING DISTRIBUTION PANEL
MAX MAXIMUM
MCB MAIN CIRCUIT BREAKER
MCC MOTOR CONTROL CENTER
MDP MAIN DISTRIBUTION PANEL
MECH MECHANICAL
MIN MINIMUM
MISC. MISCELLANEOUS
MLO MAIN LUGS ONLY
MTD MOUNTED
MTG MOUNTING
MTR MOTOR
N NEUTRAL
NC NORMALLY CLOSED
NEC NATIONAL ELECTRICAL CODE
NF NON-FUSIBLE
NIC NOT IN CONTRACT
NL NIGHT LIGHT
NO NORMALLY OPEN
NTS NOT TO SCALE
oc ON CENTER
OFClI OWNER FURNISHED,
CONTRACTOR INSTALLED
OFOl OWNER FURNISHED,
OWNER INSTALLED
P POLE
PB PUSHBUTTON STATION
PH PHASE
PT POTENTIAL TRANSFORMER
PDP POWER DISTRIBUTION PANEL
RECEPT. RECEPTACLE
RCP RECEPTACLE
RDP RECEPTACLE DISTRIBUTION PANEL
RP RECEPTACLE PANEL
RSC RIGID STEEL CONDUIT
SCHED SCHEDULE
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
B TERMINAL BOX
TELECOM TELECOMMUNICATIONS
TR TAMPER RESISTANT
TTP TELEPHONE TERMINAL BACKBOARD
TYP TYPICAL
UNO UNLESS OTHERWISE NOTED
us UPSTAGE
Vv VOLTS
W WIRE OR WATTS
WG WIRE GUARD
wpP WEATHERPROOF
XFMR TRANSFORMER
XP EXPLOSION PROOF
(E) EXISTING
(R) RELOCATED

NOTE: SOME SYMBOLS AND ABBREVIATIONS SHOWN
MAY NOT APPLY TO THIS PROJECT.

ELECTRICAL SYMBOL LIST
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DESCRIPTION

LIGHTING FIXTURE - ARCHITECTURAL TROFFER

EMERGENCY LIGHTING FIXTURE

LIGHTING FIXTURE - PENDANT

WALL MOUNTED LIGHTING FIXTURE

LIGHTING FIXTURE

LIGHTING TRACK OR ROPE LIGHT

TRACK LIGHTING FIXTURE

POLE MOUNTED LIGHTING FIXTURE

POLE MOUNTED LIGHTING FIXTURE - POST TOP
BOLLARD LIGHTING FIXTURE

EMERGENCY LIGHTING UNIT

EXIT LIGHTING FIXTURE WITH DIRECTIONAL
ARROWS (SHADED AREA INDICATES FACE)

EXIT LIGHTING FIXTURE WITH DIRECTIONAL
ARROWS (SHADED AREA INDICATES FACE)

AUTOMATIC DOOR PUSH PAD OPERATOR
AUTOMATIC OR MANUAL TRANSFER

SYMBOL DESCRIPTION SYMBOL DESCRIPTION
CONTROL PANEL K SECURITY CAMERA
%54 MOTOR MOTION DETECTOR
VARIABLE FREQUENCY DRIVE <K> SECURITY KEY SWITCH
d MANUAL CONTROLLER DOOR CONTACT
X MAGNETIC CONTROLLER KEY PAD
X COMBINATION MAGNETIC CONTROLLER CARD READER
H NON-FUSIBLE DISCONNECT SWITCH DURESS PUSH BUTTON STATION
Ng FUSIBLE DISCONNECT SWITCH DELAYED EGRESS
ENCLOSED CIRCUIT BREAKER REQUEST TO EXIT STATION
[o] PUSH BUTTON STATION )
° CIRCUIT BREAKER
ok EMERGENCY POWER OFF BUTTON
DRAWOUT CIRCUIT BREAKER
AUTOMATIC DOOR CONTROLLER MANUALLY/ OPERATED
SWITCH
®
_._
—

ELECTRICAL SPECIFICIATION
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9. PROVIDE LAMACOID LABELS FOR:
A. LIGHTING CONTROL PANELS. LABEL SHALL INDICATE ROOMS CONTROLLED.
10. MINIMUM CONDUIT SIZE SHALL BE 1/2" TRADE SIZE.
1. USE THE CONDUIT TYPE SUITABLE FOR THE ENVIRONMENT IN WHICH IS IS LOCATED:
A. INDOORS: EMT WITH SET SCREW FITTINGS. MC CABLE IS ACCEPTABLE FOR BRANCH CIRCUITS WHERE CONCEALED.
12. ALL KITCHEN EQUIPMENT SHALL BE GFCI PROTECTED PER NEC REQUIREMENTS IN ARTICLE 210. PROVIDE REMOTE TESTING DEVICE FOR INACCESSIBLE GFCI DEVICES.
13. PROVIDE CONDUIT SLEEVES FOR LOW VOLTAGE DATA CABLING.
14. ALL CABLING SHALL BE IN CONDUIT UNLESS ABOVE AN ACCESSIBLE CEILING WHERE "J" HOOKS ARE ACCEPTABLE.
15. USE CONDUIT SWEEPS FOR ALL DATA CABLING CONDUITS.
16. EMERGENCY CIRCUITS SHALL NOT BE IN CONDUIT WITH OTHER NON-EMERGENY CIRCUITS.
17. MINIMUM CONDUCTOR SIZE FOR POWER SHALL BE #12 AWG. ANY BRANCH CIRCUITS OVER 100" IN LENGTH SHALL BE #10 AWG MINIMUM FOR VOLTAGE DROP.
18. PROVIDE THHN-2 COPPER INDOORS AND THWN-2 COPPER OUTDOORS, UNLESS NOTED OTHERWISE OR DICTATED OTHERWISE BY THE NEC.
19. PROVIDE GROUNDING ELECTRODE SYSTEM AND EQUIPMENT GROUNDING PER THE NATIONAL ELECTRIC CODE.
20. SURGE PROTECTION DEVICES SHALL BE MOUNTED AS CLOSE TO MAIN BUS AS POSSIBLE TO LIMIT FEEDER LENGTH.
21. ALL DEVICE COVERS SHALL MATCH DEVICE COLOR UNLESS STAINLESS STEEL COVERS ARE SPECIFIED.

CONTRACTOR TO PROCURE ALL REQUIRED BUILDING PERMITS AND INSPECTIONS TO COMPLETE PROJECT.
ALL WORK SHALL BE PERFORMED IN ACCORDINANCE WITH THE MICHIGAN ELECTRICAL CODE.

PROVIDE NEW ELECTRICAL SERVICES FROM CONSUMERS ENERGY AS INDICATED. COORDINATE SCOPE OF WORK AND PROVIDE ALL WORK TO PROVIDE A FULLY FUNCTIONAL ELECTRICAL SERVICE.
REMOVE ALL ELECTRICAL EQUIPMENT, WIRE, CONDUIT, ETC ASSOCIATED WITH DEMOLISHED EQUIPMENT.
REMOVE ALL ABANDONDED ELECTRICAL CONDUIT AND WIRE BACK TO SOURCE.

PROVIDE SHOP DRAWINGS FOR THE FOLLOWING:

CONDUIT.
CONDUCTORS.
WIRING DEVICES INCLUDING COVERPLATES.
DISCONNECT SWITCHES, ENCLOSED CIRCUIT BREAKERS AND FUSED SWITCHES.
INTERIOR LIGHT FIXTURES.
. LIGHTING CONTROL SYSTEM AND DEVICES.
PATCH, REPAIR, AND PAINT ANY OPENINGS THROUGH ROOF, CEILINGS, WALLS, OR FLOORS TO MATCH EXISTING CONDITION.
THE OWNER SHALL HAVE FIRST RIGHT OF REFUSAL OF ALL DEMOLISHED EQUIPMENT.

GROUND ROD SWITCH
EXIT LIGHTING FIXTURE - WALL MOUNTED 22. SWITCHES SHALL BE HEAVY DUTY GRADE, 20 AMP, QUIET TYPE, WHITE UNLESS NOTED OTHERWISE.
GROUND CONNECTION I FUSE 23. LIGHTING CONTROL DEVICES SHALL BE MANUFACTURED BY N-LIGHT, UNLESS NOTED OTHERWISE.
GENERATOR TRANSFER DEVICE 24. ALL LIGHTING CONTROLS SHALL BE MEET ASHRAE 90.1 - 2013 WITH MICHIGAN AMENDMENTS.
M TRANSFORMER 25. IT IS UNDERSTAND AND AGREED BY THE INSTALLER THAT WORK HEREIN DESCRIBED SHALL BE COMPLETE IN EVERY DETAIL, EVEN THOUGH EVERY ITEM INVOLVED IS NOT PARTICULARLY MENTIONED.
LIGHTING CONTROL DEVICE - REFER TO LIGHTING CONDUIT SLEEVE WITH BUSHINGS
LENGTH AS REQUIRED 3 INSTALLER SHALL BE HELD TO PROVIDE ALL LABOR AND MATERIALS NECESSARY FOR THE WORK INTENDED AND DESCRIBED FOR A COMPLETE AND OPERATIONAL SYSTEM. SUCH MATERIALS SHALL
CONTROL SCHEDULE X " INDICATES CONDUIT SIZE CURRENT TRANSFORMER INCLUDE, BUT ARE NOT LIMITED TO, CONDUIT, FITTINGS, COVERPLATES, WIRING, BREAKERS, CONTROL DEVICES, LIGHTING ACCESSORIES, ETC. THIS ALSO INCLUDES EQUIPMENT REQUIRED BY STATE AND
LOCAL CODES.
SINGLE POLE TOGGLE SWITCH 3¢ POTENTIAL TRANSFORMER
TWO POLE TOGGLE SWITCH o CONDUIT STUB - UP/DOWN o
< — I LIGHTNING ARRESTOR
3 WAY TOGGLE SWITCH < EMPTY BOX FOR FUTURE =
TELECOMMUNICATION OUTLET 7 PANELBOARD
4 WAY TOGGLE SWITCH = “X" INDICATES PANELBOARD NAME
< EMPTY BOX FOR FUTURE TELECOMMUNICATION S 1
KEY OPERATED SWITCH OUTLET MOUNTED 4" ABOVE COUNTERTOP e L GROUND
O -
L
—J
DIMMER SWITCH Q) EMPTY BOX FOR FUTURE CEILING MOUNTED o SECURITY KEY INTERLOCK
DIMMER OCCUPANCY SENSOR SWITCH TELECOMMUNICATION OUTLET =
il ©) ENGINE GENERATOR
< TELECOMMUNICATION OUTLET L T PANEL: LP
BILOT SWITCH - LOCATION: DRESSING E138 VOLTS: 120/208 WYE, 3PH, 4W A.L.C. RATING: 10,000
O, SPEAKER ® AMMETER FED FROM: ADP RATING: 100 A, MLO MOUNTING: SURFACE
TOUCH SCREEN SWITCH
) SPEAKER - WALL MOUNTED @ VOLTMETER
OCCUPANCY SENSOR DEVICE - CEILING
MIC MICROPHONE
AMMETER SWITCH CKT CIRCUIT DESCRIPTION TRIP POLES A B c POLES| TRIP CIRCUIT DESCRIPTION CKT
OCCUPANCY SENSOR DEVICE - WALL VOLUME CONTROL VOLTMETER SWITCH 1 |HOUSE LIGHTS 20A 1 665 | 640 1 20A | THEATRICAL LIGHTS 2
3 HOUSE LIGHTS 20 A 1 420 640 1 20 A |THEATRICAL LIGHTS 4
EEAOIECELL DEVICE - REFER TO ZONES SHOWN ON SIGNALING BELL SURGE PROTECTIVE DEVICE = OUSE LTS oA : 20 | se0 : o T EATRIGAL Lioi TS .
@ SINGLE FACE CLOCK - CEILING MOUNTED 7 HOUSE LIGHTS 20 A 1 570 0 1 20 A |SPARE 8
REMOTE GENERATOR ANNUNCIATOR PANEL TIME DELAY RELAY 9 HOUSE LIGHTS 20 A 1 396 0 ] S0A | SPARE 10
HS SINGLE FACE CLOCK - WALL MOUNTED
AUTOMATIC TRANSFER SWITCH — ) — THERMAL OVERLOAD RELAY 11; :(Tj:s;f::; zg 2 ] —— 308 | O 1 22 2 22225 1421
SIMPLEX / DUPLEX RECEPTACLE 8 DOUBLE FACE CLOCK - CEILING MOUNTED o o NORMALLY OPEN CONTACTS 15 SPARE 20A 1 0 0 1 20A |SPARE 1 g
SPARE 20 A 1 0 0 1 20 A |SPARE
SIMF[’:I)_EX / glégLEX gECEPTéCI;EscgNTROLLED BY % oNo NORMALLY CLOSED CONTACTS 19 |SPARE S0 A ] o o ] 20A |SPARE 20
AUTOMATI NTROL DEVICE / SYSTEM DOUBLE FACE CLOCK - WALL MOUNTED
QUAD RECEPTACLE ° ° N.0. PUSH BUTTON SINGLE CIRCUIT :; :ziii igi 1 . ; 0 0 1 282 :Eigi gi
ABOVE COUNTER DUPLEX RECEPTACLE (SMILAR FOR MANUAL FIRE ALARM PULL STATION alo N.C. PUSH BUTTON SINGLE CIRCUIT 25 |SPARE 20A 1 0 0 1 20A |SPARE 26
27 SPARE 20 A 1 0 0 1 20 A |SPARE 28
LQEEFE,?A%ELSEISS)T ANT, QUADS, EMERGENCY AND GFI SMOKE DETECTOR - BRANCH CIRCUIT PANEL BOARD - 208/120V 59 | SPARE 20 A ] 0 0 ] 20A |SPARE 30
TOTAL LOAD: 2765 VA 1456 VA 1688 VA
DUPLEX RECEPTACLE-GROUND FAULT CIRCUIT DUCT SMOKE DETECTOR ] DISTRIBUTION PANEL - 208/120V TOTAL AMPS: o3 A DA A
INTERRUPTER
CARBON MONOXIDE DETECTOR = BRANCH CIRCUIT PANEL BOARD - 480/277V
DUPLEX EMERGENCY RECEPTACLE LOAD CLASSIFICATION CONNECTED LOAD | DEMAND FACTOR | ESTIMATED DEMAND PANEL TOTALS
Lighti 3669 VA 100.009 3669 VA TOTAL CONN. LOAD: 5909 VA
USB RECEPTACLE HERMAL DETECTOR _ ighting %
BN SWITCHBOARD TOTAL EST. DEMAND LOAD: 5308 VA
CEILING MOUNTED FIRE ALARM BELL TOTAL CONN. LOAD (A): 16 A
DUPLEX RECEPTACLE TOTAL EST. DEMAND (A): 16 A
[FK] FIRE ALARM AUDIBLE NOTIFICATION - WALL MOUNT [ ] TRANSFORMER ()
POWER POLE - WIREMOLD TYPE SPEAKER/STROBE o8
[FK FIRE ALARM VISUAL NOTIFICATION - WALL MOUNT ce GROUND BUS NOTES:
SPECIAL RECEPTACLE - REFER TO ELECTRICAL SPEAKER/STROBE )
STANDARD SCHEDULES ® FIRE ALARM AUDIBLE NOTIFICATION - CEILING MOUNT
MULTI-OUTLET RACEWAY - LEGRAND AL3300 OR EQUAL SPEAKER/STROBE
O FIRE ALARM VISUAL NOTIFICATION - CEILING MOUNT
STROBE
POKE-THROUGH ASSEMBLY - LEGRAND
EVOLUTION SERIES OR EQUAL < . FIREFIGHTERS PHONE JACK
FLOOR BOX ASSEMBLY - LEGRAND FACP FIRE ALARM CONTROL PANEL
EVOLUTION SERIES OR EQUAL
FIRE ALARM ANNUNCIATOR PANEL
EQUIPMENT CONNECTION - REFER TO ELECTRICAL
FEEDER AND PANEL SCHEDULE FOR BREAKER AND NOTIFICATION APPLIANCE CIRCUIT EXTENDER PANEL
CONDUCTOR SIZE/QUANTITY
TAMPER SWITCH
JUNCTION BOX
FLOW SWITCH
A/C SUPPLY CEILING MOUNTED SMOKE/HEAT
DIFFUSER DETECTOR DO NOT INSTALL HEAT DETECTOR IN
NFPA 72 AUDIBLE APPLIANCE 6" MIN EXIT-CEILING MOUNTED o SHADED AREA
BELOW FINISHED CEILING k , 3-0" MIN
FINISHED CEILING . ///////\\\\\\\(1 3
CEILING HEIGHTS LESS THEN 86" VISUAL EMERGENCY CEXITY K
LENS MOUNTING HEIGHT WILL BE WITHIN 6" ——__| BATTERY —-
OF THE CEILING FIXTURE EXIT FIXTURE-BACK EXIT-FIXTURE END WALL MOUNTED ~
MOUNTED BOTTOM OF EXIT MOUNTED SMOKE/HEAT
J = DOOR FRAME
SN @7 (MODIFY FOR DIFFERENT
C:JS?J'EZ \gflld\/?'- & AUDIBLE DOOR WIDTHS)
ONLY <EXITY
DEVICES 3.0 L EXIT \ CEXIT?)
BRANCH CIRCUIT PANELBOARDS . E 0.4
0-5"
SYNCHRONIZE MORE THAN ~ DISCONNECT SWITCH 4 ——— FINISHED WALL
TWO APPLIANCES IN ANY =
FIELD OF VIEW 5 [ _
2 2 MAGNETIC
<g s 5'MAX TO EXIT DOOR
. % | o] = DOOR
L
ABOVE FINISHED FLOOR Qg 9 g HOLDER f MANUAL PULL STATION
AUDIBLE 80" MIN (IBC) o gz 5
> 2 - 8
1 ] L]e :
a¥ z = ~
< (o] =
= g K © AUTOMATIC DOOR OPERATOR PUSH
. © N~ — BUTTON
. 3 SWITCHBANK -
o o
< 5 <
.
©
o \ RECEPTACLE, DATA JACK OR
FINISHED FLOOR TELEPHONE JACK
NOTES:

1. INSTALL ELECTRICAL DEVICES AT MOUNTING HEIGHTS NOTED ABOVE UNLESS OTHERWISE NOTED ON PLANS. COORDINATE WITH ALL OTHER DISCIPLINES PRIOR TO INSTALL.

2. VISUAL MOUNTING APPLIANCE MOUNTING HEIGHT IN SLEEPING ROOMS:

A. MINIMUM DISTANCE IN SLEEPING ROOMS IS 24" FROM CEILING TO THE TOP OF LENS FOR 110cd STROBES WITHIN 16' OF PILLOW

B. 177cd STROBES, USED IN SLEEPING ROOMS, CAN BE WITHIN THE 24" MINIMUM DISTANCE FROM THE CEILING, THE HIGHER INTENSITY IS TO COMPENSATE FOR A POSSIBLE SMOKE LAYER
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SECTION 26 0010
SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL

PART 1- GENERAL

1. ITIS UNDERSTOOD AND AGREED BY THE INSTALLER THAT WORK HEREIN DESCRIBED SHALL BE COMPLETE IN EVERY DETAIL, EVEN THOUGH EVERY ITEM
INVOLVED IS NOT PARTICULARLY MENTIONED. INSTALLER SHALL BE HELD TO PROVIDE ALL LABOR AND MATERIALS NECESSARY FOR THE WORK
INTENDED AND DESCRIBED FOR A COMPLETE AND OPERATIONAL SYSTEM. SUCH MATERIALS SHALL INCLUDE, BUT ARE NOT LIMITED TO, CONDUIT,
FITTINGS, COVERPLATES, WIRING, BREAKERS, CONTROL DEVICES, LIGHTING ACCESSORIES, ETC. THIS ALSO INCLUDES EQUIPMENT REQUIRED BY STATE
AND LOCAL CODES.

2. CONTRACTOR TO PROCURE ALL REQUIRED BUILDING PERMITS AND INSPECTIONS TO COMPLETE PROJECT.

3. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE MICHIGAN ELECTRICAL CODE.

4. DO NOT INTERRUPT EXISTING ELECTRICAL SERVICE TO FACILITIES WITHOUT WRITTEN PERMISSION BY OWNER. COORDINATE WORK WITH EXISTING
ELECTRICAL SERVICES WITH OWNER AND UTILITY COMPANY.

5. ARRANGE TO PROVIDE TEMPORARY ELECTRICAL SERVICE AS REQUIRED FOR SCOPE OF WORK.

6. PROVIDE NEW ELECTRICAL SERVICES FROM UTILITY COMPANY AS DIRECTED. COORDINATE SCOPE OF WORK AND PROVIDE ALL WORK TO PROVIDE A
FULLY FUNCTIONAL ELECTRICAL SERVICE.

7. PROVIDE SHOP DRAWINGS FOR THE FOLLOWING:

CONDUIT

CONDUCTORS

WIRING DEVICES, INCLUDING COVER PLATES

DISCONNECT SWITCHES, ENCLOSED CIRCUIT BREAKERS AND FUSED SWITCHES

PANELBOARDS AND SWITCHBOARDS

SURGE PROTECTION DEVICES

INTERIOR AND EXTERIOR LIGHTING FIXTURES, INCLUDING SITE POLES

LIGHTING CONTROL SYSTEM AND DEVICES

FIRE ALARM SYSTEM

TIOMMoOO®m>

PART 2 - EXECUTION

1. PROVIDE SCHEDULE FOR ELECTRICAL INSTALLATION WORK TO OWNER AND ARCHITECT FOR MAJOR MILESTONE DATES.
2. COORDINATION DRAWINGS; PROVIDE COORDINATION DRAWINGS FOR FOLLOWING INSTALLATIONS:
A. LARGE INDOOR EQUIPMENT INSTALLATIONS.
B. LARGE OUTDOOR EQUIPMENT INSTALLATIONS.
3. DEMOLITION WORK
A. REMOVE ALL ELECTRICAL EQUIPMENT, WIRE, CONDUIT, ETC., ASSOCIATED WITH DEMOLISHED EQUIPMENT.
B. REMOVE ALL ABANDONED ELECTRICAL CONDUIT AND WIRE BACK TO SOURCE.
C. PATCH, REPAIR AND PAINT ANY OPENINGS THROUGH ROOF, CEILINGS, WALLS OR FLOORS TO MATCH EXISTING CONDITION. MAINTAIN ALL FIRE
RATINGS OF WALLS AND DOORS.
D. OWNER SHALL HAVE FIRST RIGHT OF REFUSAL OF ALL DEMOLISHED EQUIPMENT.
4. CLOSEQUT ACTIVITIES
A. PROVIDE NORMAL OPERATION, EMERGENCY OPERATION AND PREVENTIVE MAINTENANCE MANUALS FOR EACH SYSTEM, EQUIPMENT AND DEVICE.
B. PROVIDE SOFTWARE AND FIRMWARE OPERATION DOCUMENTATION FOR SYSTEM INSTALLED.
C. PROVIDE BACKUP, UPGRADES AND UNRESTRICTED LICENSES FOR INSTALLED SOFTWARE, INCLUDING OPERATING SYSTEMS AND PROGRAMMING
TOOLS REQUIRED FOR MAINTENANCE AND OPERATION.

SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1- GENERAL

1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL CONDUCTORS AND CABLES INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

1. COPPER BUILDING WIRE
A. FLEXIBLE, INSULATED, DRAWN COPPER WITH AN INSULATION JACKET, RATED 600V OR LESS.
B. PROVIDE THHN-2 COPPER INDOORS AND THWN-2 COPPER OUTDOORS, UNLESS NOTED OTHERWISE OR DICTATED OTHERWISE BY THE NEC.
C. MINIMUM CONDUCTOR SIZE FOR POWER SHALL BE #12 AWG. ANY BRANCH CIRCUIT(S) OVER 100' IN LENGTH SHALL BE #10 AWG MINIMUM FOR
VOLTAGE DROP.
D. PROVIDE COLOR CODED WIRE WITH DIFFERENT COLOR FOR EACH PHASE, NEUTRAL AND GROUND, BASED ON ELECTRICAL SYSTEM TYPE.
2. CONNECTORS AND SPLICES
A. FACTORY-FABRICATED CONNECTORS, SPLICES, AND LUGS OF SIZE, AMPACITY RATING, MATERIAL, TYPE, AND CLASS FOR APPLICATION AND SERVICE
INDICATED.
B. SHALL BE MARKED FOR INTENDED LOCATION AND USE.

PART 3 - EXECUTION

1. INSTALLATION
A. CONCEAL CABLES IN FINISHED WALLS, CEILINGS AND FLOORS UNLESS OTHERWISE NOTED.
B. USE PULLING MEANS, INCLUDING FISH TAPE, CABLE, ROPE, AND BASKET-WEAVE WIRE/CABLE GRIPS, THAT WILL NOT DAMAGE CABLES OR RACEWAY.
USE MANUFACTURER APPROVED PULLING COMPOUND OR LUBRICANT WHEN NECESSARY.
C. INSTALL CONDUCTORS AT EACH OUTLET, WITH AT LEAST 12" OF SLACK.
D. ALL CABLING SHALL BE IN CONDUIT UNLESS ABOVE AN ACCESSIBLE CEILING WHERE "J" HOOKS ARE ACCEPTABLE.
2. CONNECTIONS
A. TIGHTEN ELECTRICAL CONNECTORS AND TERMINALS ACCORDING TO MANUFACTURER'S PUBLISHED TORQUE-TIGHTENING VALUES.
B. SPLICES, TERMINATIONS, AND TAPS SHALL BE COMPATIBLE WITH CONDUCTOR MATERIAL.
C. CONDUCTORS SHALL BE CONTINUOUS FROM ORIGIN TO PANEL OR EQUIPMENT TERMINATION WHERE POSSIBLE. SPLICES AND TAPS, WHERE
REQUIRED, SHALL BE MADE IN JUNCTION BOXES WITH SUITABLE CONNECTORS.
3. ACCEPTANCE
A. ALL CONDUCTORS AND CONNECTIONS SHALL TEST FREE OF GROUNDS, SHORTS, AND OPENS PRIOR TO ENERGIZING CIRCUIT.

SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL GROUNDING AND BONDING PRODUCTS INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

1. GROUNDING AND BONDING CONDUCTORS
A. PROVIDE THHN/THWN-2, TINNED-COPPER WIRE OR CABLE, GREEN COLOR. CABLE SHALL BE RATED 600V.
2. GROUNDING AND BONDING CLAMPS
A. CLAMPS SUITABLE FOR ATTACHMENT OF GROUNDING AND BONDING CONDUCTORS TO ELECTRODES, PIPES, TUBING, AND REBAR. SUITABLE TYPES
SHALL BE:
a. STRAP-TYPE PIPE AND ROD CLAMPS
b. BEAM GROUNDING CLAMPS
c. EXOTHERMICALLY WELDED CONNECTIONS
3. GROUNDING (EARTHING) ELECTRODES
A. COPPER CLAD STEEL
B. 3/4"DIAMETER BY 10' LENGTH

PART 3 - EXECUTION

1. PROVIDE GROUNDING ELECTRODE SYSTEM AND EQUIPMENT GROUNDING PER THE NATIONAL ELECTRIC CODE.
2. GROUNDING AND BONDING CONDUCTORS
A. PROVIDE SOLID CONDUCTOR FOR 8 AWG AND SMALLER, AND STRANDED CONDUCTORS FOR 6 AWG AND LARGER, UNLESS OTHERWISE NOTED.
B. ROUTE CONDUCTORS ALONG SHORTEST AND STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS TO OR PLACING CONDUCTORS WHERE
THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.
C. PROVIDE GROUNDING AND BONDING BUSBARS IN ELECTRICAL EQUIPMENT ROOMS, ROOMS HOUSING SERVICE EQUIPMENT, AND ELSEWHERE
INDICATED ON DRAWINGS.
3. CONNECTIONS
A. MAKE CONNECTIONS SO POSSIBILITY OF GALVANIC ACTION OR ELECTROLYSIS IS MINIMIZED.
B. USE EXOTHERMIC WELDS FOR ALL BELOW GRADE CONNECTIONS.
4. GROUNDING ELECTRODES
A. DRIVE GROUND RODS UNTIL TOPS ARE 2" BELOW FINISHED FLOOR OR GRADE.
B. INSTALL AT LEAST (3) RODS SPACED AT LEAST ONE-ROD LENGTH FROM EACH OTHER AND CONNECT TO SERVICE GROUNDING ELECTRODE
CONDUCTOR.
C. FOR CONCRETE-ENCASED ELECTRODE (UFER GROUND), USE MINIMUM 20" OF BARE COPPER CONDUCTOR NOT SMALLER THAN 4 AWG.
a. IF FOUNDATION IS LESS THAN 20' LONG, COIL EXCESS CONDUCTOR WITHIN BASE OF FOUNDATION.
b. BOND GROUNDING CONDUCTOR TO REINFORCING STEEL IN AT LEAST (4) LOCATIONS AND TO ANCHOR BOLTS. EXTEND GROUNDING CONDUCTOR
BELOW GRADE AND CONNECT TO GROUNDING GRID OR GROUNDING ELECTRODE EXTERNAL TO CONCRETE.
5. EQUIPMENT GROUNDING AND BONDING
A. INSTALL INSULATED EQUIPMENT GROUNDING CONDUCTORS WITH THE FOLLOWING ITEMS:
a. FEEDERS AND BRANCH CIRCUITS
b. LIGHTING CIRCUITS
c. RECEPTACLE CIRCUITS
d. SINGLE, AND THREE-PHASE MOTOR AND APPLIANCE BRANCH CIRCUITS
e. FLEXIBLE RACEWAY, ARMORED, AND METAL-CLAD CABLE RUNS
B. ALL CORRUGATED STAINLESS STEEL TUBING FOR GAS PIPING SYSTEM IN KITCHENS SHALL BE BONDING TO THE GROUNDING ELECTRODE SYSTEM.
BONDING JUMPER SHALL NOT BE SMALLER THAN 6 AWG.

SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL SUPPORT, ANCHORAGE, AND ATTACHMENT PRODUCTS INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

A. STEEL HANGERS, CLAMPS, AND ASSOCIATED FITTINGS SHALL BE DESIGNED FOR TYPES AND SIZES OF RACEWAY OR CABLE TO BE SUPPORTED.
B. MOUNTING, ANCHORING, AND ATTACHMENT COMPONENTS FOR FASTENING ELECTRICAL ITEMS OR SUPPORTS TO BUILDING SURFACES:
a. POWDER-ACTUATED FASTENERS
MECHANICAL-EXPANSION ANCHORS
CONCRETE INSERTS
CLAMPS FOR ATTACHMENT TO STEEL STRUCTURAL ELEMENTS
THROUGH BOLTS AND TOGGLE BOLTS
HANGER RODS

P oo0QT

PART 3 - EXECUTION

A. SUPPORT INSTALLATION
a. PROVIDE SIZES OF COMPONENTS SO STRENGTH WILL BE ADEQUATE TO CARRY PRESENT AND FUTURE STATIC LOADS WITHIN SPECIFIED LIMITS.
b. CUT, FIT, AND PLACE MISCELLANEOUS METAL SUPPORTS ACCURATELY IN LOCATION, ALIGNMENT, AND ELEVATION TO SUPPORT AND ANCHOR
ELECTRICAL MATERIALS AND EQUIPMENT.
B. CONCRETE BASES
a. ALL FLOOR MOUNT ELECTRICAL EQUIPMENT SHALL BE ON 4" HOUSEKEEPING PADS. PADS SHALL BE NOT LESS THAN 4" LARGER IN BOTH
DIRECTIONS OF ELECTRICAL EQUIPMENT TO BE SUPPORTED.
C. TOUCHUP
a. CLEAN WELDS AND ABRADED AREAS OF SHOP PAINT. PAINT EXPOSED AREAS IMMEDIATELY AFTER ERECTING HANGERS AND SUPPORTS.

SECTION 26 0533.13
CONDUITS FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL CONDUIT AND RACEWAY PRODUCTS INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

ALL PRODUCTS SHALL BE UL LISTED AND LABELED.

EMT - RIGID, STEEL, ZINC-COATED (INTERIOR AND EXTERIOR).

RMC - RIGID, STEEL, ZINC-COATED (INTERIOR AND EXTERIOR).

FMC - FLEXIBLE, STEEL. PROVIDE AT TERMINATION POINT FOR EQUIPMENT SUBJECT TO MOTION AND VIBRATION.
MC CABLE - COLOR-CODED COPPER CONDUCTORS WITH INTERLOCKING GALVANIZED STEEL SHEATHING.

PVC - SCHEDULE 40, SCHEDULE 80, FOR USE WITH MAXIMUM 90 DEG C WIRE.

FITTINGS

A. SHALL BE LISTED FOR USE WITH RACEWAY SYSTEM TO BE INSTALLED.

Noas~sowd S

PART 3 - EXECUTION

1. CONDUIT TYPE SHALL BE SUITABLE FOR THE ENVIRONMENT IN WHICH IT IS LOCATED:

A. INDOORS - EMT, AND/OR RMC, WITH SET-SCREW FITTINGS. MC CABLE IS ACCEPTABLE FOR BRANCH CIRCUITS WHERE CONCEALED.

B. OUTDOORS - RIGID GALVANIZED STEEL.

C. UNDERGROUND - RIGID, NON-METALLIC SCHEDULE 80 PVC.
a. CONDUIT EXITING FROM UNDERGROUND SHALL TRANSITION TO EMT/RGS PRIOR TO BEING EXPOSED ABOVE GROUND.

MINIMUM CONDUIT SIZE SHALL BE 1/2" TRADE SIZE.

PROVIDE CONDUIT SLEEVES FOR LOW VOLTAGE DATA CABLING.

USE LARGE RADIUS ELLS FOR ALL CONDUIT BENDS.

CONDUITS SHALL BE CONCEALED WITHIN FINISHED WALLS, CEILINGS AND FLOORS UNLESS OTHERWISE INDICATED. CONDUITS SHALL BE

SUPPORTED WITHIN 12" OF ENCLOSURES TO WHICH ATTACHED.

INSTALL RACEWAY SEALS AND FITTINGS AT ACCESSIBLE LOCATIONS.

DO NOT INSTALL CONDUITS WITHIN 2" OF THE BOTTOM SIDE OF METAL DECK ROOF.

KEEP CONDUITS AT LEAST 6" AWAY FROM PARALLEL RUNS OF FLUES AND STEAM OR HOT-WATER PIPES.

INSTALL PULL WIRES IN EMPTY RACEWAYS FOR FUTURE USE. PROVIDE POLYPROPYLENE OR MONOFILAMENT PLASTIC LINE WITH NOT LESS THAN

200lb TENSILE STRENGTH. LEAVE AT LEAST 12" OF SLACK AT BOTH ENDS OF CONDUIT.

10. CAP AND SEAL UNDERGROUND RACEWAYS DESIGNATED AS SPARE ABOVE GRADE ALONGSIDE DUCT RACEWAYS IN USE.

1. PROVIDE SEPARATE RACEWAY SYSTEM FOR EMERGENCY CIRCUIT(S). EMERGENCY CIRCUITS SHALL NOT BE IN CONDUIT WITH OTHER NON-
EMERGENCY CIRCUITS.

SECTION 26 0533.16
BOXES AND COVERS ELECTRICAL SYSTEMS

PART 1- GENERAL

ko
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1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL BOX AND COVER PRODUCTS INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

1. METALLIC OUTLET BOXES
A. LISTED AND LABELED FOR INTENDED LOCATION AND USE.
B. MATERIAL SHALL BE SHEET METAL GALVANIZED STEEL, WITH A MINIMUM DEPTH OF 2.5".
C. BOXES SHALL HAVE PRYOUT OPENINGS, KNOCKOUTS, THREADED ENTRIES, OR HUBS IN EITHER SIDES OR BACK FOR CONDUITS OR CONDUIT
FITTINGS. SHALL HAVE PROVISIONS FOR MOUNTING OUTLET BOX COVER.
D. EXTENSION RINGS SHALL BE PROVIDED WHERE REQUIRED OR INDICATED ON DRAWINGS, TO EXTEND DEVICE BOX TO INCREASE DEPTH.
EXTENSION RINGS SHALL BE SUITABLE FOR USE WITH ASSOCIATED DEVICE BOX.
2. NONMETALLIC OUTLET BOXES
A. LISTED AND LABELED FOR INTENDED LOCATION AND USE.
3. COVER PLATES
A. LISTED AND LABELED FOR INTENDED LOCATION AND USE WITH ASSOCIATED OUTLET BOX TYPE.
B. FOR USE IN FINISHED LOCATIONS: .032" THICK, TYPE 302/304 NON-MAGNETIC STAINLESS STEEL.
a. ALL DEVICE COVERS SHALL BE BRUSHED STAINLESS STEEL, UNLESS SPECIFIC DEVICE COLOR IS SPECIFIED.
C. PROVIDE GASKETS FOR WALLPLATES IN DAMP OR WET LOCATIONS.
D. WEATHERPROOF COVERS
a. SHALL BE METAL, "WHILE-IN-USE" TYPE. COVER SHALL BE GRAY COLOR.

PART 3 - EXECUTION

1. ALL BOXES SHALL BE RECESSED IN WALLS AND CONDUIT CONCEALED WHERE POSSIBLE.
A. CUT, PATCH, REPAIR AND PAINT GYPSUM AND/OR MASONRY WALLS TO RECESS NEW BOXES WHERE INDICATED.
B. HORIZONTALLY SEPARATE BOXES MOUNTED ON OPPOSITE SIDES OF WALLS SO THEY ARE NOT IN THE SAME VERTICAL CHANNEL.
2. PROVIDE NEMA 1BOXES AND COVERS FOR INDOOR LOCATIONS, UNLESS OTHERWISE NOTED.
PROVIDE NEMA 3R BOXES AND COVERS FOR OUTDOOR LOCATIONS, UNLESS OTHERWISE NOTED.
4. SUPPORT
A. SUPPORT BOXES IN RECESSED CEILINGS INDEPENDENT OF CEILING TILES OR GRID.
B. SUPPORT JUNCTION OR PULL BOXES FROM BUILDING STRUCTURE. DO NOT SUPPORT BOXES BY CONDUIT(S).
5. ALL BOXES USED FOR LOW VOLTAGE DATA CABLING SHALL BE DOUBLE GANG, 3-1/2" DEEP WITH SINGLE GANG MUD RING. PROVIDE 1" CONDUIT TO
ABOVE ACCESSIBLE CEILING FOR DATA CABLING.

SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

w

1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL LABEL AND IDENTIFICATION PRODUCTS INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

1. LABELS
A. LISTED AND LABELED FOR INTENDED LOCATION AND APPLICATION.
B. VINYL WRAPAROUND LABELS - PREPRINTED, FLEXIBLE LABELS LAMINATED WITH CLEAR, WEATHER AND CHEMICAL-RESISTANT COATING.
C. SELF-ADHESIVE WRAPAROUND LABELS - PREPRINTED, VINYL FLEXIBLE LABEL WITH ACRYLIC PRESSURE-SENSITIVE ADHESIVE.
D. SELF-ADHESIVE LABELS - POLYESTER VINYL, THERMAL, TRANSFER PRINTED, MULTI-COLOR, WEATHER AND UV-RESISTANT, PRESSURE-
SENSITIVE ADHESIVE.
E. SIZE
a. 1-1/2"BY 6" FOR RACEWAYS AND CONDUCTORS.
b. 3-1/2"BY 5" FOR EQUIPMENT.
2. SIGNS
A. LAMINATED ACRYLIC OR MELAMINE PLASTIC.
a. 1/16" THICK FOR SIGNS UP TO 20 SQ. IN.
b. 1/8" THICK FOR SIGNS GREATER THAN 20 SQ. IN.
c. ENGRAVED LEGEND WITH BLACK LETTERS ON WHITE FACE.
d. PUNCHED OR DRILLED FOR MECHANICAL FASTENERS WITH 1/4" GROMMETS IN CORNERS FOR MOUNTING.
3. UNDERGROUND-LINE WARNING TAPE
A. SUITABLE TO IDENTIFY AND LOCATE UNDERGROUND ELECTRICAL AND COMMUNICATIONS UTILITY LINES.
B. PRINTING ON TAPE MUST BE PERMANENT AND NOT DAMAGED BY BURIAL OPERATIONS.
C. INSCRIPTIONS SHALL READ "CAUTION BURIED ELECTRIC LINE BELOW" OR "CAUTION BURIED COMMUNICATION LINE BELOW".
D. DETECTABLE WARNING TAPE
a. REINFORCED, DETECTABLE THREE-LAYER LAMINATE, CONSISTING OF ALUMINUM-FOIL CORE AND CLEAR PROTECTIVE FILM.

PART 3 - EXECUTION

1. PROVIDE BAKED ENAMEL SIGNS FOR:
A. PANELBOARDS AND SWITCHBOARDS
B. TRANSFORMERS
C. DISCONNECT SWITCHES
D. VARIABLE FREQUENCY DRIVES
E. LIGHTING CONTROL PANELS. LABELS SHALL INDICATED ROOMS CONTROLLED
2. IDENTIFY CONDUCTORS, CABLES, AND TERMINALS IN ENCLOSURES AND AT JUNCTIONS, TERMINALS, PULL POINTS, AND LOCATIONS OF HIGH
VISIBILITY. IDENTIFY BY SYSTEM AND CIRCUIT DESIGNATION.
PROVIDE UNDERGROUND-LINE WARNING TAPE FOR POWER, LIGHTING, AND COMMUNICATIONS CABLING.
4. LABEL INDIVIDUAL COVER PLATES WITH SELF-ADHESIVE LABELS. LABEL TO INDICATE CIRCUIT WHICH DEVICE IS FED FROM WITH THE FOLLOWING
INFORMATION:
A. PANELBOARD DESIGNATION - BRANCH CIRCUIT NUMBER.
5. INSTALL IDENTIFICATION MATERIALS AT LOCATIONS FOR MOST CONVENIENT VIEWING WITHOUT INTERFERENCE WITH OPERATION AND
MAINTENANCE OF EQUIPMENT.
6. PROVIDE FLOOR MARKING TAPE TO INDICATE WORKING CLEARANCE OF ELECTRICAL EQUIPMENT. FLOOR MARKING TAPE SHALL NOT BE USED FOR
SURFACE OR FLUSH-MOUNTED PANELBOARDS AND SIMILAR EQUIPMENT IN FINISHED SPACES.

w

SECTION 26 5119
LED LIGHTING

PART 1- GENERAL

1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL LED LIGHTING PRODUCTS INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

1. GENERAL CHARACTERISTICS
A. PROVIDE ALL INTERIOR AND EXTERIOR LUMINAIRES AS INDICATED ON THE LIGHT FIXTURE SCHEDULE.
B. ELECTRICAL COMPONENTS, DEVICES AND ACCESSORIES SHALL BE LISTED AND LABELED AS DEFINED IN NFPA 70, BY A QUALIFIED TESTING
AGENCY, AND MARKED FOR INTENDED LOCATION AND APPLICATION.
C. METAL PARTS SHALL BE FREE OF BURRS AND SHARP CORNERS AND EDGES. SHEET METAL COMPONENTS SHALL BE STEEL UNLESS
OTHERWISE INDICATED. FORM AND SUPPORT SHALL PREVENT WARPING AND SAGGING.
D. LUMINAIRE FINISHES SHALL BE FACTORY APPLIED AND RATED FOR THE INTENDED LOCATION AND APPLICATION.
E. LUMINAIRE SUPPORT
SINGLE-STEM HANGARS: 1/2" STEEL TUBING WITH SWIVEL BALL FITTINGS AND CEILING CANOPY. FINISH SAME AS LUMINAIRE.
WIRES: 12 GAUGE, CLASS 3, SOFT TEMPER, ZINC-COATED STEEL.
ROD HANGERS: 3/16" MINIMUM DIAMETER, CADMIUM-PLATED, THREADED STEEL ROD.
HOOK HANGERS: INTEGRATED ASSEMBLY MATCHED TO LUMINAIRE.
JUNCTION BOX CANOPY COVERS SHALL MATCH COLOR OF THE CEILING THEY ARE ATTACHED TO.
f. CONCRETE BASES SHALL BE PROVIDED FOR ALL POLE MOUNTED LUMINAIRES. CONDUIT(S) SHALL BE CAST INTO BASE.
F. INTEGRAL EMERGENCY BATTERY PACKS
a. WHERE SPECIFIED, BATTERY PACKS SHALL PROVIDE MINIMUM 90 MINUTES OF LIGHT AT RATED OUTPUT OF BATTERY PACK.

® 00 0o

PART 3 - EXECUTION

1. INSTALLATION
A. LUMINAIRES SHALL BE INSTALLED LEVEL, PLUMB, AND SQUARE WITH CEILINGS AND WALLS UNLESS OTHERWISE INDICATED.
B. LUMINAIRE SUPPORTS SHALL BE SIZED AND RATED FOR LUMINAIRE WEIGHT WITHOUT CAUSING DEFLECTION OF CEILING OR WALL.
C. INSTALL ACCESSORIES FURNISHED WITH EACH LUMINAIRE.
D. AIM DIRECTIONAL LUMINAIRES AS INDICATED ON DRAWINGS.
2. IDENTIFICATION
A. JUNCTION BOXES SERVING BRANCH CIRCUIT WIRING FOR LUMINAIRES SHALL BE LABELED WITH ASSOCIATED PANELBOARD AND CIRCUIT
NUMBER.

SECTION 26 2416
PANELBOARDS

PART 1- GENERAL

1. PROVIDE SHOP DRAWING SUBMITTALS FOR ALL PANELBOARD PRODUCTS INSTALLED DURING COURSE OF WORK.
PART 2 - PRODUCTS

1. MANUFACTURER
A. SQUARE D - NQOD FOR 208/120V BRANCH PANELBOARDS, NF FOR 480/277V BRANCH PANELBOARDS.
B. OR EQUAL BY:
a. EATON CORP.
b. SIEMENS
2. ELECTRICAL COMPONENTS, DEVICES, AND EQUIPMENT SHALL BE UL LABELED.
3. ENCLOSURES
A. RATED FOR ENVIRONMENTAL CONDITIONS AT INSTALLED LOCATION
a. INDOOR, DRY AND CLEAN LOCATIONS - NEMA1
b. OUTDOOR LOCATIONS - NEMA 3R
c. KITCHEN LOCATIONS - NEMA 4X, STAINLESS STEEL
d. OTHER WET AND DAMP INDOOR LOCATIONS - NEMA 4
B. FRONT - SECURE TO BOX WITH CONCEALED TRIM CLAMPS. FOR SURFACE-MOUNTED FRONTS, MATCH DIMENSIONS; FOR FLUSH-MOUNTED
FRONTS, OVERLAP BOX. TRIMS MUST COVER LIVE PARTS AND MAY HAVE NO EXPOSED HARDWARE.
4. BUSES
A. TIN-PLATED ALUMINUM FOR 400A OR LESS.
B. HARD DRAWN COPPER FOR ABOVE 400A.
5. CONDUCTOR CONNECTORS
A. TIN-PLATED ALUMINUM OR HARD DRAWN COPPER, 98% CONDUCTIVITY.
B. MAIN AND NEUTRAL LUGS - MECHANICAL TYPE, WITH LUG ON NEUTRAL BAR FOR EACH POLE IN PANELBOARD.
C. GROUND LUGS AND BUS-CONFIGURED TERMINATORS - MECHANICAL TYPE, WITH LUG ON BAR FOR EACH POLE IN PANELBOARD.
D. SUBFEED LUGS - MECHANICAL TYPE, SUITABLE FOR USE WITH CONDUCTOR MATERIAL. LOCATE AT SAME END OF BUS AS INCOMING LUGS OR
MAIN DEVICE.
6. SHORT-CIRCUIT CURRENT RATING
A. FULLY RATED TO INTERRUPT SYMMETRICAL SHORT-CIRCUIT CURRENT AVAILABLE AT TERMINALS. SERIES RATED PANELS ARE NOT
ACCEPTABLE.
7. OVERCURRENT PROTECTIVE DEVICES
A. THERMAL-MAGNETIC CIRCUIT BREAKERS
a. INVERSE TIME CURRENT ELEMENT FOR LOW-LEVEL OVERLOADS.
b. INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR SHORT CIRCUITS.
c. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER FRAME SIZES 250A AND LARGER.
B. ELECTRONIC TRIP CIRCUIT BREAKERS
a. RMS SENSING.
b. FIELD-REPLACEABLE RATING PLUG OR ELECTRONIC TRIP.
c. FIELD ADJUSTABLE SETTINGS FOR: INSTANTANEOUS TRIP, LONG AND SHORT TIME PICKUP LEVELS, LONG AND SHORT TIME ADJUSTMENTS,
AND GROUND FAULT PICKUP LEVEL, TIME DELAY AND I°T RESPONSE.
C. SUBFEED CIRCUIT BREAKERS SHALL BE VERTICALLY ARRANGED ON PHASE BUSBARS.

PART 3 - EXECUTION

1. INSTALLATION
A. MOUNT TOP OF PANELBOARD TRIP 7.5' ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.
B. MOUNT PANELBOARD CABINET PLUMB AND RIGID WITHOUT DISTORTION OF BOX.
C. MOUNT RECESSED PANELBOARDS WITH FRONT UNIFORMLY FLUSH WITH WALL FINISH.
a. FOR RECESSED PANELBOARDS, STUB (4) 1" EMPTY CONDUITS FROM PANELBOARD INTO ACCESSIBLE CEILING SPACE OR SPACE DESIGNATED
TO BE CEILING SPACE IN FUTURE.
D. MAKE GROUNDING CONNECTIONS AND BOND NEUTRAL FOR SERVICES AND SEPARATELY DERIVED SYSTEMS TO GROUND. MAKE CONNECTIONS
TO GROUNDING ELECTRODES, SEPARATE GROUNDS FOR ISOLATED GROUND BARS, AND CONNECTIONS TO SEPARATE GROUND BARS.
2. IDENTIFICATION
A. PANELBOARD LABEL MUST LIST MANUFACTURER NAME, TRADEMARK, VOLTAGE, AMPERAGE, NUMBER OF PHASES, AND NUMBER OF POLES AND
MUST BE LOCATED ON INTERIOR OF PANELBOARD DOOR.
B. CIRCUIT BREAKER LABELS MUST LIST CURRENT RATING, UL AND IEC CERTIFICATION STANDARDS, AND AIC RATING.
C. CIRCUIT DIRECTORY
a. PROVIDE CIRCUIT DIRECTORY CARD INSIDE PANELBOARD DOOR, MOUNTED IN TRANSPARENT CARD HOLDER.
b. PANELBOARD DIRECTORY SHALL BE TYPE-WRITTEN, AND PROVIDE DETAILED INFORMATION SHOWN ON ASSOCIATED PANELBOARD LOAD
SCHEDULE.
c. UPDATE ALL EXISTING CIRCUIT DIRECTORY CARDS AS REQUIRED.
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ELECTRICAL DEMOLITION KEYED NOTES

1 REMOVE LIGHTING LINE AND ALL ASSOCIATED RIGGING, CONDUIT AND
LIGHT FIXTURE SCHEDULE WIRE BACK TO DIMMER RACK.
2 REMOVE PENDANT AND ASSOCIATED WIRING BACK TO DIMMER RACK.
EXISTING 12-MONTH MAX DEMAND = 150A TYPE DESCRIPTION MOUNTING DRIVER LOAD MANUFACTURER NOTES RETAIN CONDUIT FOR USE WITH NEW WIRING.
NEW CONNECTED LOAD = 159 x 1.25 + 8 = 207A A INDUSTRIAL PENDANT CABLE 0-10V 89 VA LITHONIA: #CLX-L96-14000LM-SEF-FDL-MVOLT-GZ10-40K-80CRI-MB-ZACVHM100 3 REMOVE EXISTING RECESSED CAN AND ASSOCIATED WIRING BACK TO
PA PENDANT CYLINDER CABLE 0-10V 95 VA SPECTRUM: #C1320XT-80L-40K-WD-DS10X-SC1-TMB-CDS6(BLACK CORD)-MB DIMMER RACK. RETAIN CONDUIT FOR USE WITH NEW WIRING. EXISTING
PROVIDE NEW o | RA RETROFIT DOWNLIGHT RECESSED 0-10V 44 VA SPECTRUM: #SGRTV8BX-60L-40K-WD-D0O10-1-GR-AR8BX-MW-MF 1 OPENING SHALL BE REUSED WITH NEW RETRO-FIT RECESSED
FUSE IN EXISTING o
o .
SWITCH S ﬁ RB RETROFIT DOWNLIGHT RECESSED 0-10V 60 VA SPECTRUM: #SGRTV8BX-80L-40K-WD-D0O10-1-GR-AR8BX-MW-MF 1 DOWNLIGHT. P lJ B I_ I C S {: H O O LS
o RC 6" ROUND DOWNLIGHT RECESSED 0-10V 24 VA SPECTRUM: #SR4MR-XT20L-EL10-1-RDD4F-40K-WD-MW-FG 4 REMOVE EXISTING DOWNLIGHT, RETAIN CIRCUIT FOR USE WITH NEW. B A S A :
| TA SOURCE FOUR PIPE DMX 160 VA ETC: #SOURCE FOUR 2 5 REMOVE EXISTING DIMMER, RETAIN CIRCUIT, CONDUIT AND BACKBOX FOR ;
|
| 4 #3,1#8GND.1-1/4"C. ——p B DESIRE SERIES PIPE DMX 160 VA ETC: #D4OXT 2 USE WITH NEW.
P — - 6 REMOVE EXISTING ENTRY STATION AND ALL ASSOCIATED WIRING BACK
| | MIDDLE SCHOOL
| | TO DIMMER RACK. RETAIN BACKBOX AND CONDUIT FOR USE WITH NEW
' PANEL ! PANEL LIGHT FIXTURE NOTES:
| | LOW VOLTAGE SWITCH. O
' omMER | p AUDITORIUM
‘ ‘ 1. FILED MEASURE EXISTING RECESSED CAN OPENING PRIOR TO SHOP DRAWINGS AND PRIOR TO ORDERING. ADJUST SIZES TO MATCH EXISTING OPENING, KEEP THE LUMENS AND DISTIRBUTION LISTED. 7 REMOVE EXISTING ENTRY STATION STATION AND ALL ASSOCIATED
| |
- ! 2. FIXTURE AND ALL ASSOCIATED WIRING AND SUPPORTS SHALL BE PART OF ALTERNATE #1. CONDUIT AND WIRING BACK TO DIMMER RACK. L I G H T I N G
BRANCH WIRING TO
\ RELAY PANEL 8 REMOVE EXISTING PENDANT AND ALL ASSOCIATED CONDUIT AND WIRE.
REMOVE EXISTING DIMMER
AND ASSOCIATED MAIN
FEEDER BACK TO PANEL SDP. Y T
PANEL ELECTRICAL LIGHTING KEYED NOTES G N E
RP
a ELECTRICAL ONE LINE DIAGRAM 1 PROVIDE NEW PENDANT IN PLACE OF EXISTING. PROVIDE ALL NEW
\E210/ SCALE: NONE

WIRING BACK TO NEW RELAY PANEL. REUSE CONDUIT WHERE POSSIBLE,
REPLACE AND PROVIDE NEW AS REQUIRED.

MECHANICAL + ELECTRICAL DESIGN

2 PROVIDE NEW RECESSED DOWNLIGHT IN PLACE OF EXISTING. MEASURE
EXISTING OPENING PRIOR TO SHOP DRAWINGS, ADJUST DOWNLIGHT
OPENING SIZE AS REQUIRED.

3 PROVIDE NEW RECESSED DOWNLIGHT IN LAY-IN CEILING. PROVIDE NEW
CEILING PAD IN PLACE OF EXISTING, MATCFH EXISTING TYPE.

4 PROVIDE NEW PANEL IN PLACE OF EXISTING DIMMER RACK. EXTEND
EXISTING CONDUITS FOR FIXTURES TO BE RE-CIRCUITED TO NEW PANEL.

5 REPLACE EXISTING GENERATOR TRANSFER DEVICES WITH THREE NEW.
PROVIDE ALL REQUIRED WIRING AND EQUIPMENT FOR A COMPLETE
INSTALLATION.

6 ALL NEW CONDUIT, JUNCTION BOXES, SUPPORTS ETC SHALL BE PAINTED

BLACK. LOW VOLTAG WIRING IS ALLOWED TO BE EXPOSED IF IT IS BLACK
AND CAN NOT BE SEEN FROM THE SEATING AREA.

HS HS
DIMMER
RACK —=— | ADP (5) RP@LZ) ADP
SECOND FLOOR DEMOLITION PLAN SECOND FLOOR LIGHTING PLAN
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FROM: 0-10V [t

CONTROLLER | ,  0-10V SIGNAL

. SWITCHED INPUT*

NORMAL
POWER INPUT | @ HOT (SENSE FEED)
~ NEU
REMOTE LOOP** { ALCR
EMERGENCY [ 1O _ HoT,
POWER INPUT |, NEU |

EMERGENCY
POWER OUTPUT

* WHEN NORMAL AND EMERGENCY INPUT ARE BOTH PRESENT THE
EMERGENCY OUTPUT IS OFF UNLESS SWITCHED INPUT HAS POWER.

** REMOTE LOOP JUMPER IS INSTALLED BY DEFAULT. BREAKING

THE LOOP WILL PLACE ALCR INTO EMERGENCY STATE.

***THE 0-10V/FLO CONTACT OPENS IN EMERGENCY STATE. THIS

IS ONLY APPLICABLE FOR THE ALCR-DIN MODEL.
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P-TS7-WM PARADIGM 7" TOUCHSCREEN

7

7

BLK

&

N e B
/ @ o

UNISON ERN2

—

(1) - P-ACP
(1) - P-SPM-E

ERNn-NET

0888

]

EEEETEEEE

M

19, 2 WIRE + GND
120V / 60 Hz.

20A MAX.
(BY OTHERS)

~N

-

N
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RESPONSE OPTO BOX

19, 2 WIRE + GND
120V / 60Hz.
20A MAX.

(BY OTHERS)

TO LOAD CKTS

’—)

ECHO ERP-FT-241P

11 x 20 SINGLE
POLE RELAYS
ERP-FT-LVD

[S[eTs)
n[_J085EE
Eiielele]

(11) 20A. 120V. FEED CIRCUITS
(1) 20A. 120V. POWER CIRCUIT

(BREAKER PANEL BY OTHERS)

SYMBOL WIRE TYPE(S) SIGNAL
D (1) BELDEN #9729 DMX INPUT
(N*) | (1)CATse ETCNet
N (Catbe)
'NG*) (1) BELDEN #1583A ETCNet WITH GROUND
NG (1) #14 AWG. STRANDED GND WIRE (Catse)
A (1) BELDEN #8471
S, (1) #14 AWG. STRANDED GND WIRE UNISON
* = WIRE IDENTIFICATION NUMBER (NOT QUANTITY)

NOTES:
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DMX OUT PLUG-IN STATION
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MECHANICAL + ELECTRICAL DESIGN

N —

FEET (500M).
3. ALL ETCNet RUNS SHALL BE CONTINUOUS, UNSPLICED RUNS LESS THAN 300 FEET (90

METERS). ALL NETWORK CONNECTIONS TO BE TIA/EIA 568B.
ENGINEER TO DETERMINE APPLICABILITY OF ALL BYPASS / TRANSFER SYSTEMS.
UNISON WIRE IS TOPOLOGY FREE (CAN BE DAISY-CHAIN, T-TAP)

o k&

ALL CONTROL WIRING SHALL BE PROVIDED BY OTHERS UNLESS NOTED OTHERWISE.
TOTAL COMBINED LENGTH OF UNISON/ECHO WIRING RUNS SHALL NOT EXCEED 1640

STATION COLOR AND MOUNTING KEY

COLOR DETAIL

STATION_ID
STATION TYPE

KEY

DESCRIPTION

CRM
IVR
GRY
BLK
WHT
cc

CREAM (RAL 9001)
IVORY (RAL 1015)
GRAY (RAL 7001)
BLACK (RAL 9004)

SIGNAL WHITE (RAL 9003)

CUSTOM COLOR
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MOUNTING DETAIL

KEY

DESCRIPTION

SL
SSL

FL
FSL

ou

SURFACE

SURFACE WITH LOCKING COVER
SURFACE WITH SLIDING LOCKING COVER
FLUSH

FLUSH WITH LOCKING COVER

FLUSH WITH SLIDING LOCKING COVER
U-BOLT

OFFSET U-BOLT

LIGHTING CONTROL RISER

SCALE: NONE
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