
ELECTRICAL SYMBOL LEGEND 
SOME SYMBOLS AND ABBREVIATIONS MAY NOT Bl! USED 1'011 THIS PROJECT. 
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A- GENERAL 
JUNCTION BOX {4" SQUARE MINIMUM) 

INDICATES HOMERUN. 

CIRCUIT CONDUCTORS. 
LONG DASH INDICATES NEUTRAL CONDUCTOR, SHORT DASH lNDICAlES PHASE 
CONDUCTORS. CODE SIZED EQUIPMENT GROUND NOT INDICATED BUT REQUIRED. 

ISOLATE'O GROUNDING CONDUCTOR. GR££'N, !NSULAlED WltH YELLOW Sl'RIPE. 

GROUNDING CONDUCTOR. GREEN, INSULATED, SIZE PER PLAN. 

SURFACE PANELBOARD' 

FLUSH PANELBOARD 

TRANSFORMER. (l<VA SIZE AS NOTED). GROUNDING SYSTEM TO BUILDING STEEL (IF APPLICABLE). 

CONDUIT STIJB-UP ABOVE CEILING 

CONDUIT STUB- OO'M'I TO FLOOR BELOW 

CONDUIT !N UNDERGROUND/SLAB 

CONDUIT STIJB-UP WITH CAP 

CONDUIT SEAL-OFF 

~ FLEXIBLE CONDUIT. PROVIDE LIQUID TIGHT Fl£X IN WET OR ElfTERIOR LOCATIONS 
ANO AT CONNECTIONS TO VIBRATING EQUIPMENT ANO/OR TRANSF"ORMERS. 

--- CONDUIT CONCEALED IN WALLS OR ABOVE CEILING. 

a. POWER 
-0 20A SPEC GRADE SINGLE RECEPTACLE MOUNTED AT +15" TO BOTTOM OR AS NOTEO 

~ 20A SPEC GRADE DUPLEX RECEPTACLE MOUNTED AT +15" TO BOTTOM OR AS NOTED 

• 20A SPEC GRADE FOURPLEX RECEPTACLE MOUNTED AT +15" TO BOTTOM OR AS NOTED 

20A SPEC G~AOE DUPLEX CONVENIENCE OUTLET MOUNTED ABOVE COUNTIR 
VERIFY EXACT HEIGHT Wlli-1 ARCHllc:CTURAL ELEVAllONS. 

20A SPEC GRADE FOURPL£X CON\£NIENCE OUTLET MOUNTED ABOVE COUNTER. 
VERIFY EXACT HE!GHT 'MTI-1 ARCHITECTURAL ELEVATIONS. 

SPECIAL OUTLET AS NOTED ON DRAWINGS~ VER!F.Y NEMA RATING BEFORE INSTALLATION 

SPECIAL OUTLET AS N01ED ON DRAWINGS 

,~ 
C - MOUNTED IN CEILING 
OW - DISHWASHER • 
MW - MICROWAVE 
P - PEOfSTAL MOUNTED 
PO - PEOIA TRIC SAFE 

RF' - REF'RIGERATOR 
SD - SINK DISPOSAL. PROVIDE SWITCH ABOVE COUNTER. 
UCR - UNOERCOUNTER REFRIGERATOR 
W - VENDING MACHINE 

ISOLATED GROUNDING OUTLET AT +1:t TO BOTTOM OR AS NOTED. "l.£\1TON" '5362-IG 
(ORANGE) RECEPTACLE wm; ISOLATED GROUND. 

20A SPEC GRADE HALF SWITCHED DUPLEX RECEPTACLE AT +15" TO BOTTOM OR AS NOTED. 

DUAL COMPARTMENT POWER/m.£ DATA POLE 

FLUSH FLOOR PO'M:'.R OUTl.ET Will-I FLUSH-IN-USE CO\IERS - WITH 20A SPEC GRADE 
RECEPTACl£S DUPLEX OR FOURPlEX. HUBBELL TI-IOMAS & BETTS, CARLON OR EQUAL, 
RATED FOR SCRUB WATER. 
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D, LIGHTING CONTINUED 
DOOBLE FACE EXIT SIGN. SIT LIGHTING FlXTURE SCHEDULE FOR Sf'EOFlCATION. 
DIRECTIONAL ARROW AS INDICATED ON PLANS (CEILING OR WALL) 

DUAL HEAD EMERGENCY BATTERY PACK, SEE LIGHTING fl)(TIJRE SCHEDULE 
FOR SPECIFICATIONS. 

I■ Ml!CHANICAL 
CONTACTOR - FURNISHED AND INSTALL BY OTHERS 

CONTACTOR. - FURNISHE0/1NSTALi.ED BY ELECTRICAL CONlRACTOR SIZE AS NOTED 

MOTOR STARTER/CONTROLLER- FURNISHED WITH MOfOR. 

MOTOR STARTER/CONTROLLER - F\JRNISHED/1NSTALLED BY ELECl'RICA.L CONTRACTOR. 

MOTOR - SIZE AS IND!CATED ON DRAWINGS. 

DISCONNECT SWITCH - SIZE AND FUSES AS PER MANUFACTIJRER'S RECOMMENDATIONS 
(WEATI-IERPROOF WHERE OUT'31DE). N.F. INDICATES NON-FUSED. 

COMBINATION F\JSIBLE DISCONNECT/MOTOR CONTROLLER - JO/JP WlTI-1 MIN. SIZE 1 
MAGNETIC STARTER (UNLESS NOTED OTI-IERWISE). PROVIDE FUSES PER 
MANUFACTURElfS REQUIREMENTS, N,F', INDICATES NON-FUSED. 

HORSEPOWER RATED MANUAL MOTOR STARTER WITI-1 THERMAL OVERLOAD(S). O\-£RLOAD 
HEATERS TO BE SIZED PER HORSEPO~ ANO MANUFACTURER'S REQUIREMENTS, 

F, FIRB ALARM 

11:J FlRE ALARM PUU.. STATION AT +48•. 

Ifl FIRE ALARM STROBE: +eo· AF'F OR e· BELOW CEILING, WHICHE\IER IS LOWER. 

lfl FIRE ALARM HORN/SlROBE: +ao· AFF OR 6" BELOW CEILING, WHICHEVER IS LOWER. 

IJll FlRE ALARM MAGNETIC DOOR HOLDER 

Iii FIRE ALARM BELL 
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FlRE ALARM ANNUNCIATOR PANEL 

ARE ALARM CONTROL PANEL 

FIRE ALARM HEAT DETECTOR, 

f!RE ALARM SMOKE DETECTOR. 

fTRE ALARM DUCT SMOKE DETECTOR. 

CARBON MONOX!DE. DETECTOR, 

Fl.RE ALARM TAMPER SWITCH. 

FIRE ALARM FLOW SWITCH. 

SPEAKER. 

II, ONI! LINl! DIAGRAM 
(M) METER, (S) SOCKET, (B) BLANK 

~ (M) METER, (S) SOCKET, (8) BLANK, WITH 
~ CURRENT TRANSFORMERS. 

~ BREAKER AS INDICATED, 

20A SPEC GRADE GFCI DUPLEX RECEPTACLE AT +15~ TO BOTTOM OR AS NOTED. '-'\., FUSEO S\\UCH. 

20A SPEC GRADE GFC! DUPLEX RECEPTACLE AT +6" ABOVE COUNTER TO BOTTOM OR AS NOTID. :f; BREAKER WITH SHUNT TRIP (SIZE AS !NOICA TED) 

DROP CORD POWER OUTLET - WITH 20A SPEC GRADE RECEPTACLES DUPLEX OR FOORPLEX. 
HUBBELL. THOMAS & BETTS, CARLON OR EQUAL. "9IJlll,, PUU..OUT FlJSE 

"J" BOX FLUSH MOUNTED IN WALL FOR SYSTEMS FURNITURE POWER. COOROINA TE EXACT 
LOCATION AND REQUIREMENTS 'MTH SUPPLIER PRIOR TO ROUGH-1N, ELECTRICAL CONTRACTOR 
IS RESPONSIBLE FOR FINAL CONNECTION TO SYSTEM FURNITIJRE. 

MM M WIRE MOLD. LENGTH ANO T'f'PE AS ~OTED ON DRAWINGS. MOUNT AS NOTED ON 11-IE 
DRAWINGS.. 
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C, COMMUNICATIONS 
flUSH FLOOR COMBINATION TELEPHONE/DATA OUTlET - PROVIOE 1" MIN CONDUIT TO 
ABOVE ACCESSIBLE CEILING. HUBBEU., THOMAS & BETTS, CARLOJ,i; OR EQUAL RATED FOR 
SCRUB WATER. • 

OATA OUTlET AT +15" A.F.F. TO BOTTOM OF WALL FlXTURE OR AS NOTED. 
PROVIDE J/4" CONDUIT STIJBBED TO +4" ABOVE FINISHED CEILING. 

TELEPHONE OUTLET AT +15" A.F.F. TO BOTTOM OF WALL FlXTIJRES OR AS NOTEO. 
PROVIDE J/4" CONDUIT STUBBED TO +4" ABOVE FINISHED CEILING OR AS NOTED: 

x~ 
P - PAY PHONE 
W - WALL PHONE OlJTl£T MOUNTED AT +44" A.F.F. 

COMBINATION l!LEPHONE/DATA OUTLET AT +15" A.F.F. TO BOTTOM OF WALL 
FlXTURES OR AS NOTED. PROVIDE 3/4"C. STUBBED TO +4" ABOVE FINISHED CEILING. 

DIGITAL CABLE TELEVISION OUn.ET 

TELE'Y1SION OUTl.ET WITH DEVICES 

"J" BOX FLUSH MOUNTED IN WALL FOR SYSTEMS FURNITURE ITLE/DATA WITH 1-1/4" EMPTY 
CONDUIT STIJBBED ABOVE CEILING. COORDINATE EXACT LOCATION AND REQUIREMENTS 'N!lH 
SUPPLIER PRIOR TO ROUGH-IN. ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR FINAL 
CONNECTION TO SYSTEM FURNITURE. 

TELEPHONE TERMINAL BOARD "TMB", 3/4" PLYWOOD IB.EPHONE MOUNTING BOARD WITH 1J6 
COPPER GROUND &: DEDICATED FOURPLEX CONVENIENCE OUTL.ET. FURNISH IN ACCORD~CE 
WITH lilEPHONE COMPANYS REOUlffEMENTS. SIZE AS NOTED ON DRAWINGS. PLYWOOD SHALL 
BE "NPE ·cox·, 
D, LIGHTING 
STANDARD SWITCH AND COi/ER PLATE Will-I LOCl<!NG DEVICE (BRADY NO. 2Af98 OR EQUAL) 

SINGLE POLE SWITCH MOUNTED AT +44" TO CE'.NTER OF DEVICE OR AS NOTED, 

TWO POLE SWITCH MOUNTU> AT +44" TO CENTER OF DEVICE OR AS NOTED. 

THREE WAY SWITI::H MOUNTED AT +44" TO CENTER OF DEVICE OR AS NOTED. 

FOUR WAY SY.HCH MOUN'TtD AT +44" TO CENTER OF DEVICE OR AS' NOTED. 

SINGLE POLE SWITCH W!TI--l PILOT LIGHT AT +44° TO CENTER OF DEVICE OR AS NOTED. 

2000W SLIDE CONTROL DIMMER AT AT +44" TO CENTER OF 
DEVICE OR AS NOTED. 

SWITCH kEY OPERATED MTD AT +44" TO CENTER OF DEVICE. OR AS NOTED. 

LOW VOLTAGE SLIDE CONTROL DIMMER Will-I PRESET AT +44", 
CONlRACTOR SHALL SUPPLY SPECIFIC (ELECTRONIC AND/OR MAGNETIC) 
TO SUJT LOADS. 

WAU. MOUNTED OCCUPANCY SENSOR. LUTRON-DUA.L TECHNOLOGY OR EQUAL IN 
RESlROOMS: LUTRON-ULTRASONIC, PROGRAM: MANUAL ON/AUTO Off UNLESS 
NOTED OTHERYilSE. 

SINGLE POLE UP-OFF-DOWN SWITCH FOR CONTROL OF PROJECTION SCREEN. 
MOUNTED AT +44" TO CENTER OF DEVICE OR AS NOTED. 

LOW VOLTAGE PUSH BUTTON CONTROL STATION AS NOTED. VERIFY MOUNTING HEIGHT. 

ROOF MOUNTED PHOTOCELL (AIM NORTH) INTERMATIC fEK41J6S OR EQUAL 

ASTRONOMIC ELECTRONIC 4 POLE LIGHTING TIMESWITCH, IN TERM A TIC ifET2845CR OR EQUAL 

CEILING MOUNTED OCCUPANCY S'E:NSOR 350·. LUTRON-DUA.L TECHNOLOGY OR' 
EQUAL. IN RESlROOMS: LUlRON-ULTRASONlC. IN WAREHOUSE: 
LU1RON- HIGHBAY. (WR) WIDE ANGLE (LR) LONG RANGE. 

WALL/CEILING MOUNTED OUAL TECHNOLOGY OCCUPANCY SENSOR SHALL BE 
PROGRAMMED AS VACANCY SENSOR. MANUAL ON/AUTO Off. 

OCCUPANCY SENSOR - POWER PACI< OR SLAVE PACK. 

FLUORESCTNT STRIP LIGHTING FlXTIJRE - AS NOTED ON DRAWINGS. 

FLUORESCENT LIGHTING FIXTURE - AS NOTED ON DRAWINGS SURFACE MOUNTE'.O. 

RECESSED GR!D W/FLEX!BLE CONNECTION. 

INDICATES N!GHTUGHT {NL) AND/OR EMERGENCY FIXTURE WITH 
1400 LUMEN MINIMUM (UNSWITCHEO) - AS NOTED ON DRAWING. 

WALL MOUNTEO LIGH11NG FlXTIJRE - AS NOTED ON DRAWINGS. 

CEILING MOUNTEO LIGHTING FIXTURE - AS NOTE ON DRAWINGS. 

H.1.0. H1GH/LOW BAY FlXTIJRE 

WALL WASH LIGHTING FlXllJRE. AIM AS DIRECTED BY ARCHITECT. 

TRACK UGH11NG SYSTEM WITH TRACK FIXTU~E HEADS AS INDICATED ON PLANS. 
VERIFY TYPE LINE OR LOW VOLTAGE. 

Pc:t.E MOUNTED AREA LIGHT (ARM MOUNTED) ~RIFY HEIGHT SEE POLE DETAIL 

POLE MOUNTED AREA LIGHT {POST TOP) VERIFY HEIGHT SEE POL£. DETAIL 

WAU.. PACK. 

SNGLE' FACE. EXIT SIGN, SEE LIGHTING FlXTIJRE SCHEDULE FOR SPECIFICATION. 
DIRECTIONAL ARROW AS INDICATED ON PLANS (CEILING OR WAU...) 

COMBINATION EMERGENCY EXIT SIGN 'MTH DUAL HEAD LIGtil'S 'Mlli 
EMERGENCY BATTERY BACK-UP. 

H, SECURITY 

CII LOW VOLTAGE CARO READER 

ffl LOW VOLTAGE KEYPAD 

[BD SURVEILLANCE CAMERA 

I, ABl!RE~IATIQl!l8 
A AMPERE 

AIC AVAILABLE INTERRUPTING CURRENT 

Al ALUMINUM 

f.FC AVAILABLE FAULT CURRENT 

AFa ARC FAULT CIR(,;UIT INTERRUPTER 

AFF ABOVE FlNISHEO FLOOR 

AFG ABOVE FlNISHED GRADE 

AH A!R HANDLER UNIT 

APS ARIZONA. PUBLIC SERVICE, - (UTILITY CO.) 

C CONDUIT 

CCT CORRECTED COLOR TEMP. 

CRI COLOR RENDER!NG INDEX 

cu COPPER 

D OEDICATUl 

DP DUST - IGNITION PROOF 

E EXISTING 

EC EMPTY CONDUIT 

EDF ELECTRIC DRINKING FOUNTAIN 

EF EXHAUST FAN 

EG EQUIPMENT GROUND ... EMERGENCY LIGHT. BYPASS LOCAL 
SWITCHING AND PROVIDED BATTERY PACI<. 

GFCl GROUND FAULT CIRCUIT INTERRUPTER 

GFP GROUND FAULT PROTECTION 

GND GROUND/BOND CONDUCTOR 

G™ GAS WATER HEATER 

IAW IN ACCORDANCE WITH 

IG !SOlATED GROUND 

MCB MAIN CIRCUIT BREAKER 

MCC MOTOR CONTROL CENTER 

MLO MA!N LUG ONLY 

N NEW ITEM 

NR NEW LOCATION OF RELOCATED EXISTING ITEM ... NIGHT LIGHT. BYPASS LOCAL SWITCH!NG . 

PNL P' ANELBOARD 

R EXISTING TO BE RELOCATED 

SES SERVICE ENTRANCE SECTION 

SRP SALT R!VER PROJECT - (UTILITY CO.) 

SWBD SWITCHBOARD 

lEP 'TUCSON ELECTRONIC PO'M:'.R 

1MB 3/4• PLYl'K>OO TELEPHONE MOUNTING 
BOARD WITH H6 CU. SOLID GROUND. 

nc TELEPHONE TERMINAL CABINET 
(SIZE INDICATED ON DRAWINGS) 

UFER CONCRETE ENCASED ELECTRODE 

UG UNDERGROUND 

UNO UNLESS NOTED OlHERWISE 

VA VOLT AMPERES 

w WATT 

WG WIRE GUARD 

"" WATER HEATER 

WP WEATHERPROOF (RAIN TIGHT) 
WEATHER RESISTANT 
NOAA 3R OR NEMA 4 IN-USE 

WR WEATttER RESISTANT 

X EXISTING TO BE REMOVED 

XP EXPLOSION PROOF 

ELECTRICAL SPECIFICATIONS UPDATED: 09- 09- 2014 GENERAL NOTES 
1,0 INTENT 

1.1 FURNISH ANO INSTALL A COMPLETE AND OPERATIONAL ELECTRICAL SYSTEM IN 
ACCOROANCE 'MTH PLANS AND SPECIFICATIONS. 

1.2 AU. DRAWINGS ARE SCHEMATIC IN NAi\lRE ANO Tl-IE REQUIRED INSTALLATION JS NOT 
LIMITED TO \YHAT IS Sl-tOl'lt,J. ALL APPURl'.ENANCES NECESSARY TO PROVIDE A 
COMPL.£'TE ANO OPERATIONAL SYSTEM MUST BE INCLUDED IN lHE CONTRACTORS 810 
A.ND WORK. 

2.0 GENERAL 
2,1 THE CONTRACTOR SHALL visrr THE JOB SITE AND FAMILIARIZE HIMSELF Willi ALL 

EXISTING CONDITIONS "'1-IICH MAY AFFECT HIS BID OR WORK. NO ALLOWANCES WILL BE 
MAOE fOR EXISTING CONDITIONS OR THE CONTRACTORS FAILURE TO ACCOMMODATE 
EXlSTING CONDITIONS ON HIS 810. 

2.2 IT IS THE CONTRACTORS RESPONSIBILITY TO OBTAIN CLARIFICATION OF Af<Y APPARENT 
CONFLICT OR INCONS!STDlC'f !N THE DRA'MNGS, SPEClflCA.TION, OR DESIGN, PRIOR TO 
HIS BIO A.NO IN WRITING v.mJ ll-!E ENGINEER. OT11ERWISE lHE CONTRACTOR ACCEPTS 
RESPONSIBILITY TO CORRECT (AT HIS COST) AJ.lY SUCH ITEMS TO MEET 11-!E !NTENT 
AS INTERPRE'TED BY THE ENGINEER 

~.J ALL MATERIAL ANO WORKMANSHIP SHALL CONFORM TO THE MOST RECENT ADOPTED 
EDITIONS OF' TI-IE NFPA., NATIONAL ELECTRIC CODE, IBC, APPUCABLE OTY ANO STATE 
CODES ANO ORDINANCES, THE AMERICANS 'MTH O!SAB!UTIES ACT, E.P.A. REGULATIONS 
(tNC.UOING EPACT 1992), INltRNATIONAL ENERGY CONSERVATlON CODE (IECC)/TITLE 
24-/A.SHRAE 90.1 A.ND UTILITY COMPANY REOU!REMENTS. THE FOREGOING CODES' ANO 
REGULATIONS ARE REQUIREMENTS ANO ARE !NCORPORATro IN THIS SPECIF1CA1\0N FOR 
lli!S WORK BY REFERENCE. 

2.4 THE CONTRACTOR SHALL COORDINATE ANO PROVIDE INFORI.AA'IION AS REQlJJRED TO 
ALL SERVING UTILITIES IN A TIMELY MANNER AS NECESSARY TO PROVIDE 'lli£ 
SERVICE REQUIRED AND MEET UTILITY REQUIREMENTS. IMMEDIATE COORDINATION 'MU. 
BE RE:CUIRED FCR MOST PROJECTS. FlELO COORDINATE AU. REQUIREMENl'S Willi 
UTILITY Co. PRIOR TO TRENCHING. 

2.5 REFER TO ARCHITEClURAL. MECHANICAL, CIVIL, STRUClURAL, ANO/OR EQUIPMENT 
SUPPLIERS ORA'NINGS AND SPECIFICATIONS FOR EXACT EQUIPMDiT LOCA110NS. LOAbS 
AND AD01TIONAL REQlllREMENTS. REPRESENTAnONs Of THE WORK SPECfflC TO THE 
OTHER DISCIPLINES IS SHO'M'I ON l1-1E ELEC"mlCAL ORA.WNGS F'OR CLARITY Qtll.Y, 

2.6 lliE CONlRACTOR ASSUt.lES RESPONSIBILITY FOR All. EOU!PMENT HE SUPPLIES, ALL 
EQUIPMENT SHALL BE JNSTAll.ED STRICTLY PER MANUFACTURERS RECOMMENDATIONS. 
OTHERWISE TI-IE CONlRACTOR ASSUMES RESPONSIBlUTY (AT HIS COST) TO CORRECT 
AND REMEDY ANY INSTALLATION NOT IN COMPLIANCE WITH THE MANUFAClURES 
RECOl.4MENOA110NS AND INTENTIONS AS INTERPRETED BY lliE ENGINEER. 

27 ANY VARIANCE OR EXCEPTIONS TO THE DRAWINGS ANO SPEClflCATIONS MUST BE 
REQUESTED ANO APPRO~ IN WRITING. INTERIM \'!RBAL APPROVALS WILL ONLY BE 
PROVIDED 'M-IEN TI-IE ENGINEER DETERMINES ll·US TO BE JUSTlflED ANO MUST BE 
CONFIRMED IN WRITING TO BE FINAL 

4-8 lliE CONTRACTOR IS RESPONSIBL£ TO OBTAIN AU. NECESSARY PERMITS, VARIANCES, 
ANO APPROVALS, ETC. (AT HIS COST) WHICH MAY BE REQUIRED FOR COMPLETION OF 
llilS WORK. 

2.9 PRl<Jl: TO ROIJGH-IN, l1-1E El.£CTR!CAL CONTRACTOR SHAU. COORDINATE THE EXACT 
LOCATION Of ALL LIGHT FlXTURES AND WIRING DEVICES: TO !NCI.UDE MOUNTING 
HElGHT ANO LOCATIONS WITH ARCHITECT/0"""'FR- ALL CONFlJCTS SHALL SE REPORTED 
TO Tl-IE ENGINEER/ARCHITECT. 

210 1HE ELECTRICAL CONTRACTOR SHALL PRO\IIOE EQUIPMENT AND SUPPORT FOR 
PROGRESS ANO FINAL INSPECTIONS. lli!S INQ.UDES COMPLETE ACCESS TO All 
EQUIPMENT. ADDITIONALLY A COMPLETE SET Of SPARE FUSES FOR ALL FUSES USED 
A.NO A 5,i: SUPPLY OF ALL LIGHT BULBS PRO\IIOEO IN FlXlURES {TO A MAXll.4UM OF 
15 FOR EACH STYLE) SHALL BE PROVID£0 TO lliE Ov.NER AT FINAL INSPECTION, 

2.11 RECONSJRLICTION {TO (NCLUOE TENANT IMPROVEMENTS). All RECONSTRUCTION OF 
EXISTlNG FA.ClUllES ANO EQUIPMENT SHALL REQUIRE COMPL£TE RENOVATION (MAKE 
0000 AS NEW) FOR All EXISTING EQUIPMENT UPON \!MICH WORK IS PERFORMED OR 
EQUIPMENT 'M-IICH IS AFF'ECTED BY 11-!E WORK PERFORMED. THIS l'llLL INCLUOE THESE 
FOllOWING REQUIREMENTS: 
2,11,1 v!RIFICAT\ON OF EXISTING SES COMPLIANCE Willi NEC "GROUNDING" 
ARTICLES, 
2.11,2 \IERIACAT\ON OF CABLE SIZE ANO AMPACITY OF EXISTING F'EEOERS AND 
BRANCH CIRCUll'S Will-! NEC TABLES. 
2,11,3 EXISTING LIGHT tlXTURES TO BE REUSED MUST BE CLEANED, RE-LAMPED, 
ANO RESTORED TO "UKE NEW' CONDITION. 
2.11.-4- EXISTING PANO. BOARDS, S',l,'ITCH BOARDS, ANO fflANSfORMERS \'!1-IICH ARE 
INCLUDED IN 11-!E PROJECT WORK SHALL HAVE PREVENTATIVE MA!NTDIANCE 
Prnf'ORMED TO INCi.UDE RE- TORQUING OF ALL LUGS, CI.EANING ANO INSPECTION. 
2.11.5 VERIFY PROPER WORKING CONDITION OF ALL EXISTING EMERGENCY FlXl\JRES 
AND EXIT SIGNS. REP AIR OR REPLACE AS REQU!REO. 

IN n-lE EVENT lliAT INSPECTION REVEALS DISCREPANClES ANO/OR NONCOMPLIANCE 
lliE O°M'IER AND lllE ENGINEER SHALL BE NOTIFIED IN v.RITING. AND EQUIPMENT 
BROOGHT INTO COMPLIA.Nct, 

3.0 MATERIALS AND METHODS 
3.1 lllE USE OF EMT IS ACCEPTABLE IN ACCORDANCE Will-I NEC ARTICLE "ELECTRICAL 

METALLIC TIJBING". Dn: SHALL NOT BE USED WI-IERE IT IS SUBJECT TO SEVERE 
PHYSICAL DAMAGE, EMT FITTINGS SHALL BE COMPRESSION TYPE. MINIMUM lRADE 
CONDUIT SIZE IS 1/2" ANO 3/4" FOR MOME'. RUNS. 

:5.2 CONDUCTOA& SHA.LL 8t 600V COPPER (98 11'. CONDUCTI\IITY), MINIMUM LINE VOLTAGE 
WIRE SIZE IS 112 A.W.G. f6 AND SMALLER SHALL HA.VE l1-1HN/THHW INSULATION. #4 
ANO LARGER SHALL HAVE XHHW/XHHW-2 INSULATION. ALL CONDUCTORS SHAll HAVE 
90" RATED INSULATION. ALL 120V, 20A BRANCH CIRCUIT CONDUCTORS (f12) OVER 
100' IN LENGTH TO BE f10'S MINIMUM. ALL 277V, 20A BRANCH CIRCUIT CONDUCTORS 
(#12) O\fll 200' IN LENGlli TO 8E f10'S MINIMUM. _ 

J.3 M-JEN SEPARATE ~A.NCH CIRCUIT NEIJlRAL CONDUCTORS ARE USEC 'Mlli EACH 
PHAS£ CONDUCTOR: OR SYSTEMS FURNITIJRE lS INDICATED, Tl-lE MINIMUM NEUlRAL 
CONDUCTOR SIZE SHALL BE f10 A.W.G. STRANDED COPPER. 

J.4 All. 'MRING DEVICES SHALL BE SPECIFlCATION GRADE. (MINIMUM 20 AMPS RATED FOR 
RECEPTACLES ANO SYo!TCHES). HUBBa.L. PASS &: SEYMOUR, BRYANT, OR LEVITON ARE 
ACCEPTABLE. All. SPECIAL RECEPTACLES ANO GROUND FAULT PRO'Tt:CTION DEVICES 
MUST BE PERMANEN'tlY MARKED Willi ENGRAVED COVER PLATES. INDICATE USE AND 
CIRCUIT NUMBER, 

J.5 CO'vt:R PLATES AND OE'v1CES SHAU. BE PHENOLIC PLASTIC ('M-llTE OR COLOR 
SELECTED BY ARCHITECT) IN OFFlCE/COMMERCIAL/OR LIVING AREAS, AND GALVANIZED 
STEEL IN WAREHOUSE/lffOUSTRIA.L/MANUFACl\JRING AREAS OR AREAS SUBJECT TO 
PHYSICAi. Ai!USE. 

3.6 AU. CONDUCTORS TO BE CONCEAL£D EXCEPT TO SURFACE MOUN'fm PANELS ANO AT 
THE Ct!LING OF EXPOSED S1RUC11JRE AREAS. CONDUITS WILL BE RUN PARALLEL OR 
PERPENDICULAR TO BUILDING LINES. 

.l..7 Fl.EXlBLE METAL CONDUIT (SEAL TITE FOR EX11:RIOR APPLICATIONS) SHAU. BE USED 
FOR CONNECTIONS TO EQUIPMENT SUBJECT TO VIBRATION (£.G. t,40TORS) Will-! A MAX, 
OF 6ft. 

~ IBE USE OF MCCAIILE IS ACCEPTABLE (UPON O°M'IER NOTIFICATION ANO APPROVAL) 
AND t.lAY BE USED IN ACCORDANCE 'Nllli NEC ARTICLE "METAL- CLAD CABLE: TTPE 
MC", BUT LIMITED TO USE FOR CONCEALED BRANCH CIRCUll'S QWJ'., ADDITIONALLY M.C. 
CABLE MAY NOT BE USED FOR HOME RUNS OR OUll>OORS. 

3.9 NON-METALLIC CONDUIT (MIN. SCHEDULE 40) MA.Y BE USED ONLY IN OR UNDER 
SlMIS & IN CONCRE'ri:: OR MASONRY WA.US. MIN. 2+• COVER REQUIRED FOR 
UNDERGROUND USE. 

3. 10 rusu SHAJ.l. BE BUSSMAN, UTTLERJSE, OR GOULD SHAIINUT. 
3.11 CONDUCTORS WILL BE SOUO ANO/OR STRANDED WITH INSULATION CONTINUOUSLY 

COLOR COATED UP TO ANO INCLUDING SIZE ff!, A.W.G. GROUNOING/BOND!NG 
CONDUCTORS SHALL BE U.L LABELED ROPE STRANO. 

3.12 CONNECTIONS OR SPLICES SHALL BE EXOTHERMIC \11£1.D (CAO \11£1.D OR THOMAS A.ND 
BETTS FURSE'M::LD) FOR GROUNOING/80NOING CONDUCTORS. 

3.13 NEW CONDUCTORS SHAU. BE CONTINUOUS. H'l'llRA.UUC CRIMP SPLICES OR 
CONNECTIONS ARE EXCEPTIONS ANO R£QU!RE SPECIFIC APPROVAL IN v.RITINO BY 
HA'M(INS DESIGN GROUP. 

3.1+ ALL CONDUIT SUPPORT SYSTEMS SHALL 8E INSTALLED ON THE BUllDING STRUC'I\.IRE. 
UNISTRUT, BEELINE, SUPERSTRUT Sl'EEL CITY SPRING STEEL FASTENERS OR CA.ODY 
MOUNTING SYS1EMS ARE ACCEPTABI.£. NO CONDUIT WllL BE SUPPORTED BY THE 
CE.lLING WIRES, TIE 'MRE OR GRID SYSTEM. PERFORATED STRAPS OR OTHER PIPlNG 
AND CONDU!T STRAPS ARE t:IQI ACCEPTABLE SUPPORTS, 

3.15 ACCEPTABLE MAN~FACTIJRES F'OR SWITCH GEAR, DISTRIIIUffON GEAR ANO RELATED 
COMPONENTS ARE: SQUARI:'. D, .A.Cl.IE TRANSFORMERS, GENERAL ELECTRIC, SIEMENS, 
HPS. A.NO ClJTLER-HA.MMER. 

3.16 CONDUCTORS SHAil. BE COLOR COOED FOR BRANCH CIRCUITS AND PHASE LEGS OF 
FEEDERS TO PANEL BOAROS, S\IIITa-!BOAROS, ETC. IN ACCORDANCE: Wl1H NEC ANO 
LOCAL MUNICIPAL REQUIREMENTS. SPECIFIC REQUIREMENTS INCUIDE THE FOLLOWING . 

120::Y, 2-WIBE CIRCUIT· GROUNDED NEU'ffiAL-'Nl·!ITE; UNGROUNDEO LEG-BLACK. 
ZOSY/120-Y. 3::-:PHASE, 4--\l/lst; GROONDED NE\JTRAL-'M-IITEIFHASE A-BLAC!<; 
PHASE B-REO; PHASE C- BLUE. 
240/120::V. 3 WIRE, SINGLE PHAS£ OBCUU; GROUNDED NEUTRAL-M-JITr: PHASE 
A BLACK; PHASE B RED. 
240-Y, OELTPi, 3--PHASE, 3--\lllst· PH.-.SE A-BLACK: PHASE B-RED; PHASE 
C-BLUE. 
240L'l20-Y 3 PHASE' 1::-'MRE, HIGH-LEG DELTA· GR-OUNOEO 
NEUTRAL-'M--IITE;H!GH LEG (206- V TO NEUTRAL)- ORANGE: PHASE, A-BLACK; 
PttASE C-BLUE. 
480Y/27? V, J PHASE: 4-W!RE; GRO\JNOED NEUTRAL-GRAY:PHASE A-BROWN; 
PHASE B-ORANGE; PHASE C-YELLOW. 
480::Y. 0El.TA, 3-PHASE, J WIRE; PHASE A-BROWN; PHASE B-ORANGE; PHASE 
C 'r'EU.OW, 
480--Y DELTA, 3 PHASE, 3 WIRE; PHASE A- BROWN; PHASE B- ORANG:E; PHASE 
C-YEU.OW. 
EQUIPMENT GROUNDING CONDUCTORS-GREDI; ISOLATED GROUNDS-GREEN \lllll-1 A 
YELLOW STRIPE. 

3.17 ALL INSTALLATIONS WITHIN PLENUM RAIDl CEILING SPACE SHAU. BE IN ACCORDANCE 
'MTH NEC ARTICI..E "WIRING METI-IODS" WITH REGARDS TO SMOKE DEVELOPMENT ANO 
Fl.AME SPREAD. 

3.18 ALL UNDERGROUND CABLE, PIPE ANO CONDUITS SHAll BE DETECTABLE (METALLIC) OR 
HAVE A DETECTABLE UNDERGROUND LOCATION DEVICE INSTAUID WllH IT. lHE 
RECOMMENOED DETECTABLE UNOERGROUNO LOCATION DEVICE IS A ~8 OR LARGER 
COPPER TRACER VIIRE SECUREl.Y ATTACHED TO THE TOP OF ANY NON-META.WC 
CABLE, PIPE OR CONOU!T AT 8'-0" 0/C ANO SHALL HAVE A MINII.AUM Of 12" OF 
'TRACER 'MRE ACCESSIBLE AT ALL ABOVE: GRADE TERMINATIONS. 

3.19 ALL HORIZONTAL UNDERGROUNO CONDUIT RUNS {INCLUOING UNDER CONCRETE SLABS) 
SHALL BE A MINIMUM OF 24" BELOW GRADE. 

3,20 ALL MATERIAL & DEVICES USED EX'TER!OR OF THE BUILDING SHAlL BE LISTED U.L 
FOR WATERPROOF APPLICATIONS, 

4,0 SUBMITTALS 
4.1 S08Kilf 6 sf'i's OF SHOf' DRAWINGS ANO SAMPL£S FOR ALL EQUIPMENT PRIOR TO 

ORDERING IN A TIMELY MANNER, SIJBMITTALS SHALL INCLUDE LIGHT F1XTURES 
(INCLUDING LIGHT POLES), LIGHTING CQNTROI.S, S\IIITCHBOA.ROS, PANELBOAROS, 
BREAKERS, STARTERS, HVA.C ELtCTR!CAL EQUIPMENT AND TRANSFORMERS. 
4.1.1 SHOP DRAWINGS SHALL INCLUDE LAYOUT DIMENSIONS ANO IOENTIFlCATION 
OF SPECIFIC EQUIPMENT FOR INSTALLATION, MINIMUM NEC ClEARANCES SHALL BE 
INDICATED. 
4.1 .2 'THE CONlRACTOR SHALL INCLUDE COMPARISON DA.TA AND SAMPL£S FOR 
SOn-1 lHE SUBSTITUTE AND SPECIFIED ITEMS M-JEN SUBSTillJTIONS A.RE PROPOSED. 
ll-!E CONTRACTOR REMAINS RESPONSIBL£ TO PR0"'10E THE ORIGINAlLY SPEClflEO 
INSTALLATION IN ACCORDANCE Wi ll! lliE ORIGINAL OELJ'vmY DATE (AT HIS COST) 
l't11EN SUBSTITUTIONS ARE NOT APPROVED. 

-4-,2 THE CONTRACTOR SHALL PROVIDE PROOF Of PERFORMANCE BOND WITH HIS INITIAL 
SUBMITTAL$ {E.G. SHOF ORAVIINGS) TO INCLUDE WARRANTY FOR Tl-IE WARRANTY 
PERIOD (2 YEARS). 

+.3 lliE CONTRACTOR SHAU. SUBMIT COMPLETE ANO ACCURATE •As BUILT" DRAWING TO 
lliE O°M'-IER ANO ENGINEER v.111-!IN 2 1'!£EKS OF O°M'-IFR ACCEPTANCE, PROVIDE 4 SETS 
OF BWa.JNES OR REPRODUCIBLES. FAIWRE TO COMPLY WILL RESULT IN W!'ll-iHOLDING 
OF PAYMENTS DUE, AND ASSESSMENT OF CHARGES {AGAINST lHE CONTRACTOR) FOR 
AS'-BUILT OE\e..OPMENT BY THE ENGINEER AT lliE CURRENT HOURLY RA.TE. 

4.4 PRO'v'IDE A LETTER TO TI-IE Ovt;ER ANO ENGINEER CERTIF'YING AU. EQUIP'MENT AND 
~MINATION'S ARE PROPERLY TORQUED. l1-1IS CERTIFICATION SHA.LL BE EXEC1J1Ill BY 
A LICENSED CONTRACTOR, ANO WRITTEN CERTIFICATION PROVIDED ON COMPANY 
LETirRHEAO. 

-4..5 PROVIDE 2 COPIES OF AU. MANUFA.CTIJRER/SUPPUER WARRANTIES AND GUARANTEES 
TO lHE O'o'tNER l'llllilN '2 \IEEl(S Of FINAL ACCEPTANCE BY lliE OWNER. 

4' = 4,6,1 SUBMIT 2 COPIES OF All. INDEPENDENT TEST RESULTS FOR lHE El.EClRICAL 
PO'ft[R DISTRIBUTION SYSTEM AS A COMPLE'Tt: PACKAGE TO lttE' O'MIIER ANO 
ENGINEER. PACKAGE MUST PROVIDE SPECIFIC VALUES Of' TEST DATA OBTAINED 
AGAINST ACCEPTANCE CR!TERIA (SIMPLE PASS/FAIL ALONE lS INADEQUATE). 
4.6,2 TESTING PERSONAL SHALL BE CERllflEO BY lliE NATIONAL ELEC'mlC 
lESTlNG ASSOCIATION (NETA) OR NATIOANL INSTITUTE FOR CERT1F1CATION 'IN 
ENGINEER!NG TECHNOLOGIES (NICET). 
+.6.3 A.LL TESTING SHAU. BE DONE !N ACCORDANCE WITH MANUFACTURER 
RECOMMENDATIONS OR NATIONAU.Y RECOGNIZED STANDARDS ANO PRACTICES. 
+.6.+ GROUNDING SYSTEM FALL OF' POTENTIAL (RESISTANCE TO GROUNO) TESTING, 

4.6.4.1 GROUND SHAU PRO\IIDE 5 OHMS OR LESS RESISTANC£ TO 
GROUND AND LESS "THAN 0.5 OHMS POINT-TO-POINT BETYrttN lHE MAIN 
GROUNDING ELECTRODE SYSTEM A.NO ELECTRICAL EQUIPMENT FRAMES, 
SYSTEM NEUlRAL AND/OR DERIVED NEUlRAL POINTS (REFERENCE IEEE 

SOME 8Pl!CIPICATION8 MAY NOT Bl! U81!D FOR THIB PROJl!CT. 

STANDARDS 81-1983 AND 81-1S91) ANO SHALL NOT BE PERfORMEO 'MTHIN 
2+ HOURS AFTER RA.INFAlL. 

~.6.5 0\/ER-POTENTIAl. {HI-POT) TESTING 
♦,6.5.1 SHALL BE PERFORMED ON ALL BLISSES 1000A OR GREATER OR 
ON MOOIFlCA.TIONS OF SfR\IICES GREATER lliAN ♦00 AMPS. 
4.6.5.2 TEST BOTI-1 PHASE-TO-PHASE AND PHASE-TO-GROUND FOR AT 
LEAST ONE MINUTE. 

+.6.6 GROUND FAULT PROTECTION lt:STING 
4.6.6.1 PROVIDE GROUND-FAULT PRO'fE'.CTION TESTING BY CURRENT 
INJECTION AT SENSOR. 
+.6.6.2 TEST PRIMARY CONTROL VOLTAGE TO NOT EXCEED 57% OF THE 
RATED VOLTAGE. 
~.6.6.3 'vt:RIF'f PIC!( - UP TIME ANO TIME-DELAY SETTINGS PROVIDED BY 
ENGINEER. 
4.6.6.4 TEST GfP RELAY llMING. 
4.6.6.5 TEST INTEGRITY OF GROUNDED CONDUCTOR ANO ITS INSULATION 
RESISTANCE TO GROUND. 

+.6.7 INSULATION RESISTANCE (MEGGER) TESTING 
+.6.1. 1 TESTING SHAU.. BE 1000 VOLTS FOR ONE MINUTE AND SHALL 
PROVIDE 50 MEGAOHMS RESISTANCE OR GREATER. 
+.6.7.2 TEST 801M PHAst-TO-PHA.5£ AND PHASE-TO- GROUND. 

5.0 WARRANTY 
5.1 lliE CONTRACTOR 51-!ALL GUARANTEE AlL MATERIAL AND/OR 'WORKMANSHIP 

FURNISHED BY HIM UNOER THIS CONTRACT FOR A PERIOD OF lWO YEARS FROM 'THE 
OATE OF FlNAL. ACCEPTANCE OF lME WORK BY lliE Ov.NER. ANY DEFECTS 
OE\e..OPING DURING '!}IE WARRANTY PERIOO 'TRACEABLE TO MATERIALS OR 
WORKMANSHIP SHALL BE CORRECTED AT THE CONTRACTORS EXPENSE. 

5.2 lttE O'MIIER RETA.INS lllE RIGHT TO REQUIRE REMOVAL AND !NSTALLA.TION (AT ANY 
TIME) OF -ANY MATERIAL OR EQUIPMENT NOT lN COMPLIANCE 'Nill-I THE PROVISIONS 
ANO STANDARDS OF lliESE DRAWINGS ANO SPECIFICATIONS. NO a.AIM FOR 
ADDITIONAL COMPENSATION Ve'ILL 8E ALLOVim FOR WORK PERFORMED IN THIS REGARD. 

5.'3 lliE CONTRACTOR AGREES TO lRANSf'ER ALL MA.NUFA.Cl\JRER'S/SUPPLIER'S 
WARRANTIES AND GUARANTEES TO Tl-IE O'M'IER, THIS INCLUDES COMPLETION OF AlL 
DOCUMENTATION FOR THE MANUFACTURER/SUPPLIER. 

6.0 SERVICE 
6.1 PROVIDE ANO INSTAll NEW SER\.1C£ SECTION AS SHO\Yllf ON ORA\lllNGS. S.E.S. SHALL 

BEAR U.L LABEL. HAVE COPPER e!JSSING - S(Lvat PLATEO, ANO AMPE;FIAGE RATING 
AS SHOWN ON DRA.'NINGS. MElERING ANO PRIMARY FULL SECTION SHALL BE 
8A.RRIEREO FROM OTHER WORK AHO APPROVEO BY BOlH lliE LOCAL UllUTY 
COMPANY ANO AUlHORITY HAVING JJRISOJCTION. 

6.2 GROUND FA.ULT PROTECTION SHAJ.l. BE PROVIDED FOR SERVICES (480V L-L) 'MTI-1 
OISCONNECl'S 1000A OR GREAlER. 

6.3 GROUND FAULT PROTECTION ON MA.INS AND SUB-MAINS MUST HAVE AUDIBLE/VISIBLE 
ALARMS. 

6.4 ENCLOSURES SHALL MEET U.L AND PUBUC UTILITY REQUIREMENTS-PHYSICALLY 
BA.RRIEREO BETWEEN SECTIONS, LINE ANO LOAD, BOTI-l BARR!ERED. 

6.5 NO COVEAS GREAn:R THAN 1/3 HEIGHT Of' EQUIPMENT. 
6,6 FULL SIZEO NEUTRAL BUSSING ANO FULLY RATED (NON-TAPERED) BUSSING 'NllL BE 

STANDARD. lli!S INCi.VOES MAXIMUM RA.TINGS FOR SUPPLY ANO SECTION (I.e. 
HORIZONTAL ANO VERTICAL) BLISSES (UNLESS NOTED OTHERWlst). CENTER FEED 
si.JPPLY SUSSES SHAlL BE MAXIMUM RA.TED ON E'!lHER SIDE OF THE FEED. AlL 
SPACE Ve'ILL BE FULLY BUSSED f'OR FUTURE. All BUSSING 'NILL BE PHYSlCALLY 
BARRIE.RED. 

6.7 ALL SERVICES SHALL BE U.L. LISTED f'OR FRONT ACCESSIBILITY ONLY. 
!i.8 ALL SERVICE SECTIONS SHAU. BE Of A CONSISTENT HEIGHT ANO INCi.UDE PROTECTION 

OF OPERATIONAL DEVICES AND MElERS FROM PHYSICAL DAMAGE. 
6.9 PRO\IIOE CONCRETE HOUSEKEEPING PADS FOR AU. FREESTANDING ELEClRICAL SER\.1CE 

ENTRANCE EQlJIPMENT PER LOCAL UTILITY COMPANY SPECIFICATIONS, 
6.10 SERVICE COORDINATION STUDY 

6.10.1 OESCRIPTION 
6,10.1,1 Wl-lEN ADJUSTABLE TRIP CIRCUIT BREAK£RS OR 2-TIER GROUND 
FAULT SYSTEM !S SPECIFIED, PROVIDE A SHORT-CIRCUIT ANO PROTECTlVE 
DEVICE COORDINATION STUDY FOR 1HE El.EClRICAL DISTRIBUTION SYSTEM. 
THE INTENT Of ll:(ESE STUDIES ARE TO 'vmlFY lliAT lllE SPEC!F1ED ANO 
SUPPLIED EQUIPMENT ARE PROPERLY RATED. CORREGTL y APPLIED, ANO 
WITHIN INOUS'fRY AND MANUfACl\JRER'S TOLERANCES. 
6. 10. 1.2 THE SHORT ORCUIT STIJDY 9-!ALL INCLUDE ALL PORTIONS OF THE 
ELECTRICAL DISTRIBUTION SYSlEM FROM lliE NORMAL ANO ALTERNA'Tt: 
SOURCES OF POWER ll-lROUGHOUT THE DISTRIBUTION SYSTEM OO°nT'I TO THE 
SMALLEST PRO'Tt:CTIVE DEVICE. ll-!E SHORT CIRCUIT STIJOY SHALL CONSIDER 
OPERATION DURING NORMAL CONDl'TlONS, ALTERNATE OPERATIONS, 
EMERGENCY PO\lt£R CONDITIONS ANO ANY OlHER OPERATIONS WHICH COULD 
RESULT IN MAXIMUM FAULT CONDITIONS. 
6.10.1.3 1l-fE COOROINATICN STUDY Will DETERMINE lHE CORRECT 
SETTINGS FOR lHE PROlt:CllVE DEVICES WHICH WILL MINIMIZE lliE DAMA.GE 
CAUSED BY AN ELEC'fRICAL FAULT AND AU.OW FOR SELECTIVE 
COORDINATION BETWEEN THE DEVICES. lHE COOROINAllON SllJD'f .SHALL 
INCLUDE THE CLOSET UPSTREAM UTILITY PROTECTIVE OE'i1CE DO'Mi TO THE 
PANEL.BOARD MAIN, BRANCH OR FEEDER CIRCUIT BREAKERS. THE 
COORDINA110N STIJDY SHALL CONSIDER OPERATION DURING NORMAL 
CONDITIONS, ALTERNATE OPERATIONS ANO DURING EMERGENCY P'O\IIER 
CONDITIONS. 

6.10.2 QUALIFICAnONS 
6.10.2.1 lliE CONTRACTOR SHALL HAVE lHE COORDINATION S11JOY 
PREPARED BY QUAUFlED ENGINEERS OF AN INDEPENDENT CONSULTANT 
AND OR MANUFACTURER. lliE CONSULTANT/MANUFACl\JRER SHALL BE AH 
EXPERIENCED REGISTERED PROFESSIONAL El.£C1RICAL ENGINEER {LICENSED 
IN THE STA'Tt: 'M-IERE Tl-IE PROJECT IS COMPLE1ED) SPECIALIZING IN 
PERFORMING POYER SYSl'EM S"IUDIES. 

6.10.J SUIIMlffALS 
6.10.3.1 THE CONTRACTOR SHALL SUBMIT lHE POWER SYSTEM STIJlllES IN 
CONJUNCTION 'MlH lHE EQUIPMENT SUBM!TTALS. lliE ELECTRICAL 
S!JSMITTALS 'MLL BE REVIEYl£0 BUT WILL NOT BE APPROVED UNLESS lliE 
POWER SYSTEM STUOJES HAVE BEEN RECEIVED ANO REVIEWED. 

8.11 PRO'reCTIVE OE1"CE COORDtNATION STUDY 
6.11.1 All REQUIREMENTS OF lliE CURRENT NATIONAi.. ELECTRICAL CODE AND 
NFPA 5000 SHALL BE ADHERED TO. 
6.11.2 THE COORDINATION STIJOY ~ALL INCLUOE TI-IE CLOSEST UPSTREAM UTILITY 
PROTECTIVE Dtvlct OO'MII TO lliE PANEL.BOARD MA.IN, BRANCH, OR FEEDER CIRCUIT 
BREAKERS. PRtf>ARE lliE COORO!NA.TION CURVES TO DmRMINE Tl-IE REQUIRED 
SETTINGS or PROTECTIVE DEVICES TO ASSURE SEi..ECllVE COORDINATION, 
6.11.3 THE PHASE ANO GROUND O'vmCU~ENT PROTECTION SHAlL BE INCLUDED, 
AS l'€U. AS SETTINGS FOR ALL OTHER A.OJUSTABL£ PROTECTIVE OEvlCES, 
6.11 .+ GRA.PH!CAU.Y ILLUSTRATE ON LOG-LOG PAPER lHAT ADEQUATE TIME 
SEPARATION EXISTS BETV,fiN DEVICES. SUFFICIENT CURVES SHAJ.l. BE USED TO 
CLEARLY INOICATE TI-IE COORDINATION ACHIEVEO BE'TVt(EN DE'i1CES, REASONABLE 
COORDINATION INTERVALS A.NO SEPARATION OF CHARACTERISTIC CUR'vt'.S SHALL BE 
MAINTAINED. PLOT lliE SPECIFlC TIME- CURRENT CHARACTERISTICS OF EACH 
PROTECTIVE DEVICE IN SUCH A MANNER THAT 1HE UPSTREAM DEVICES WILL BE 
ct.EARLY DEPICIDl ON lHE SHEET, 
6.11.5 lliE FOLLOWING SPECIFIC INFORMATION SHALL ALSO BE SHO'MII ON THE 
CQOROINA TION CIJRVES: 

6.11.5.1 DEVICE lDENTIFlCATIONS. 
6.11.5.2 TIME ANO CIJRRENT RA.TIO FOR CURVES. 
6.11.5 . .3 FUSE, CIRCUIT BREAKER, ANO RELAY CURVES. SHOWING COMPLETE 
Of'ERA.llNG BANDS OF LOW VOLTA.GE CIRCUIT BREA.KER TRIP CURV.:S. 
6,11,5,4 LOW VOLTAGE EQUIPMENT CIRCUIT BREAKER TRIP OE\IICES. 
INCLUOJNG MANUFACTURERS TOLERANCE BANOS. . 
6.11,5,5 PERTINENT 'TRANSFORMER FULL-LOAD CURRENl'S AT 100 AND 600 
PERCENT, 
6,H,5,6 GROUND FAULT PROTECl'l\lE DE\110:. Sf:TTINGS. 
6,11.5,7 OTHER SYSTEM LOAD PRO'Tt:CTIVE DEVICES FOR LARGEST BRANCH 
CIRCUIT ANO FEEDER CIRCUIT BREAKER IN EA.CH MO~ CONTROL CENTER 
ANO PANELBOARO. 

6,11,6 DE\-UOP A TABLE TO SUMMARIZE THE SETTINGS SELECTtO FOR lllE 
PROTECTIVE DEVICES. INCLUDE IN 1HE TABLE THE FOLLOWING: 

6.12 ANALYSIS 

6,11.6,1 OE\.1CE IOENTIFlCA.T\ONS. 
6,11,6.2 OURRENT TRANSFORMER RATIO, RELAY TAP, TIME: OELAY AND 
INSTANTANEOUS PICKUP. 
6.11,6.3 CIRCUIT BREAKER SEf"SOR RATING, LONG-TIME. SHORT-TIME A.NO 
INSTANTANEOUS SETTINGS ANO TIME BANOS, 
6.'1.6,4 FUSE RATING AND TYPE. 
6.11.6,5 GROUND FAULT P!CKUP AHO TIME OELA'f. 

6.12,1 ANALVZE THE SHORT CIRCUIT CALCULATIONS AND HIGHLIGHT ANY 
EQUIPMENT lllAT IS DETERMINEO 10 BE UNDERRATU> AS SPECIFIED OR NOT 
COOROINA'lEO. PROPOSE APPROACHES TO EFFECTIVELY PROTECT 11-!E UNDERRATED 
EQU(PMENT. PROPOSEO MAJOR CORRECTIVE MODIFICATIONS 'MLL BE TAKEN UNOFR 
ADVISEMENT BY lliE ENGINEER AND THE CONTRACTOR WILL BE GIVEN FURTHER 
INSTRUCTIONS. 

6.12.2 AFfER DEVELOPING ntE COORDINATION CURVES, HIGHLIGHT AREAS LACKING 
COORDINATION. FOR EACH SHEET, PRESENT A Tt'.CHNICAL EVALUATION '!"ITH A 
DISCUSSION OF lllE LOGICAL COMPROMISES FOR BEST COORDINATION. 

6,13 REPORT 
THE RESULl'S OF Tl-IE POWER SYSTEM S'l\JOY SHA.LL BE SUt.lMARIZED IN A FINAL 
REPORT. THE REPORT SHALL INCLUDE THE FOLLOWING SECTIONS: 
6.1 3.1 PRO'l'ECTIVE DEVICE: TIME VERSUS CURRENT COORDINATION CURVES, 
TASULATIONS Of RELAY AND C!RCUIT BREAKER 'ffi!P SITTINGS, FVSE SEl.ECTION ANO. 
COMMENTARY REGARDING SAME. 
6.13.2 COPIES OF THE MANUFACTURERS TIME CURRENT CURVES FOR Tl-IE DEVICES 
STIJDIED AUD PLOTTED ON THE. TIME CURRENT CURVES. 

7.0 DISTRIBUTION 
7.1 PANELBOARDS (EXISTING): ADD CIRCUIT BREAKERS {FULL SIZEO BREAKERS) AS 

REQUIREO FOR C!RCU!TING. MATCH PRECISELY BRANO AND PROVIDE A.!.C. RATING AS 
INDICAlill ON DRAWINGS, TANDEM AND PIGGY-BACK BREAKERS ARE NOl' PERMITTED. 
AU. LUGS OR CONNECTORS TO BE 60'C FOR PANEL LESS ll-lAN OR EOUAL 100 AMPS 
ANO 75'C RATED OF GREATER Tli'AN 100AMPS MINIMUM. 

.7.2 PANELIIOARPS (NEW): SHALL BE RATED AS SHO'M-1 ON ORA'MNGS v,rn-t PLATED 
COPPER BUSSING. PROVIDE NEMA ENCLOSURES AS REQUIRED SY COOE FOR 
REGULATION. BACK BOXES ENLARGEO F'OR DOOBLE NEUTRALS AND LUGS CAPABLE OF 
OVERSIZING ISOLATED GROONO ANO NORMAL GROUND BUS. ALL LUGS OR CONNECTORS 
TO 8E 60'C fOR PANEL LESS THAN OR EOOAL 100 AMPS ANO 75'C RA.TED Of 
GREATER 11-!A.N 100AMPS MINIMUM, PANELBOARO CABINET SHALL BE EQUIPPED 'MTH 
PIA.NO HINGES Ve'ITH DOOR IN DOOR CONSlRUCTION, 

7.3 CIRCUIT ■RIEAKl:RS WILL BE S'NITCH RATEO ANO AMBIENT COMPENSATED FOR ALL 
CIRCUITS, PROVIDE S'NITCHEO NEIJlRALS ON All CIRCUIT BREAl<ERS FEEOING CLASS 1 
ANO CLASS 2 AREAS Will! NEUTRALS. GfQ ON CIRCUITS WITH NEUTRALS TO DEVICES 
ABOVE CLASS!FIEO AREAS. AlL LIGHTING PANELS/CIRCUIT BREAKERS SHALL BE RATED 
FOR CONTINUOUS OUTY. HACR RA.lil! BREAKERS SHALL BE INSTALLED FOR AlL HVAC 
CIRC!JJTS CONTAINING MULTIPLE MOTOR LOADS. 

7.+ ALL EQUIPMENT (PANELS, DISCONNECT SWITCHES, STA.R'IDS, ETC.) 't'/ILL BE MARl([O 
Will! BLACK OR RED ~GRA'v!RS STOCK TAGS EMBOSSED VIITH 1/4-" HIGH LETTERS 
DESCRIBING EACH IID.t, CONDUCTORS WILL 8'E MARKED AT All TERMINATION AND 
.J.JNCTION POINTS (PANELS, JlJNC'TlON BOXES, SPUCES, ETC.) 'M1H LABELS BEARING 
THE PANEL AND CIRCUIT NUMBER M-!JCH FEEDS EACH CONDUCTOR {PER NEC 210.4, 
J00,3), 

7,5 A.LL PANELBOARDS WILL HAVE TYPED DIRECTORY CARDS IOENTIF'YING ALL CIRCUITS 
ANO SPACES. 

7.6 ACCEPTABLE MANUFACTIJR£RS FOR PANELBOARDS, SWITCHBOARDS, AND 
TllANSl'ORMERSSHALL BE PER S£CTION 3.1~ OF n-llS SPEC!FlCA.TION. 'TRANSFORMERS 
15 l(VA ANO A.BOVE SI-IA.lL BE 150'C 1EMPERA11JRE RIS£ AflOVE ♦O'C AMBIENT. ALL 
INSULATING MATERIALS TO BE !N ACCORDANCE: WITH NEMA ST20-1972 STANDARDS 
FOR A 220-C UL COMPONENT RECOGNIZED INSULATION SYSTEM. SINGLE PHASE 
TRANSFORMERS 15 KVA. THROUGH 50 KVA, ANO THREE PHASE lRANSFORMERS 
ll-lROUGH 45 KVA SHAU BE OESJ~ED SO THEY CAN BE Elll-lER FtOOR OR WALL 
MOIJNlED. lHE lRANSHlRMER SHALL BE LISTED BY UNOERl'IRITERS LABORATORY FOR 
SPECIFlED TEMPERATIJRE RISE. TRANSFORMERS 75 KVA AND A80\llc SHALL BE 
DESIGNED FOR Fl.DOR INSTALLATION ONLY UNLESS NOTED OTHERWISE. 

7,7 lABEl AU PANElS/mANSFORMERS/DISCONNECTS Will-I "WARNING" ELECTRICAL 
EQUIPMENT - DA11DEB. - QUALIFIED PERSONNEL ONLY TO OPERA'lt'. ON OPEN 
EQUIPMENT. 

7.8 DISCONNECT SWITCNH WILL BE COMMERCIAL-DUTY, QU!CK-MAl<E, QUICl<-BREAK, 
HORSEPOWER RATEO, NEMA 1 INDOOR, NEMA. 3R CASKETED, (4X) NEMA 12, OR NEMA 
7 AS APPLICABLE Willi FUSES PER OR.A.WING. 

7,9 MANUAL MOTOR STARTERS WITH THERMAL 0\-!RLOADS WILL BE PROVIDED FOR 
FRACTIONAL HORSEPO'A£R MOTORS 1/2 HP OR GREATER. SQUARE 'O' CLASS 2510, 
2511, 2512. AMBIENT COMF'ENSAlED AS I\.EQUIREO. 

7.10 MACINE'TIC MOTOR STAIITERS Willi THERMAL OVERLOADS, {2) AUXlLIA.RY CONTACT 
S'MTGHES, INTERNAL LINE VOLTAGE TO 2+ VOLT lRA.NSFORMER {250VA. MIN) WITI-1 
PROPER PRIMARY/SECONDARY PRO'TtCTION, AMBIENT COMPENSATED, RED RUNNING 
LIGHT, HAND-0.T-AUTO, ACROSS THE LINE STARTERS. SHALL BE PROVIDED Willi ALL 
MOTOR: SHOWN ON THE DRA'NING (1 H.P, TO 25 H.P.). . 

7.11 CONTROLPANELSCONlROI. PANa5 SHALL HAVE A WllHSTANO RATING Of 10,000 
AMPS FOR .5 SEC. UNLESS lt'ID!C/\lED O™ER'MSE ON ThE DRAWINGS. 

8.0 LIGHT FIXTURES 
8,1 FURNISH ANO INSTALL ALL LIGHTING FIXTURES COMPL£TE Will! LAMPS, WHIPS ANO 

ACCESSORIES. ALL RECESSED FIXTIJRES WILL BE RATED FOR USE !N A.NY CEILING 
APPLICATIONS AND BE ll-lERMALLY PROTECTED. 

8.2 MOUNTING TYPE ANO VOLTAGE OF FlXTURES IS THE RESFONSIBIUTY OF' THE 
CONTRACTOR. {+) EARTHQlJAKE CUPS \I/ILL BE INSTALLED ON EAOf Fl)(TIJRE MOUN'Tt:D 
IN GRIO OR Fl.ANGE TYPE CEILINGS.- FLI.IORESCENT FlXlURE LENSES 'NllL BE 100,:: 
ACRYLIC, .125" llllCK MINIMUM. 

6.3 All. FIXTURES TO BE INSTALLEO IN SYMMETRICAL MANNER FREE FROM LIGHT LEAKS 
AND DIRTY LENSES OR REFLECTORS. 

8.4 ALL LAY-IN FIXTURES IN ACOUSTICAL CEILING SYSTEMS WIU. BE INSTAU.E:D PER !BC 
STANDARO. \-£RIFY Willi LOCAL BUILDING AUTHORITY, 
8.+.1 SIJPPORT FlXTIJRES PER IBC Wini TWO LOOSE SIZE #9 WIRES TO 
STRUCTURES ON OPPOSITE CORNERS ANO 2 TAUGHT SlZE #9 WIRE TO SlRUCTIJRE AT 
CORNERS ANO/OR FIXlURE. SHALL BE FASTENED BY SCREWS INTO T-BAR RUNNERS IN 
ACCORDANCE WITH LOCAL AUll-!ORITY HAVING JJRISDICTION .. 

8.5 LARa, 
Fl.UORESCENT LAMPS: 
8.5.1 T8-.3500 l<ELV!N m.lPERAnJRE UNLESS NOTED 011-!ERWIS£. 
B.5.2 BO CRI (COLOR RENDERING INDEX) MINIMUM. 
H.t.D. LAMPS: 
8.5.3 AS NOTED ON PLANS 
INCANDESCENT LAMPS: 
8.5.4 130V FOR ALL "A" TTPE LAM?S. 
LE.O. 
-8.5.5 AS NOTED ON PLANS 

8.6 •tllAITI 
8..6.1 All BALLASTS SHALL BE: 

8.6.1.1 HIGH POWER FACTOR, UL LISlEO, CBM CERTIFIED AND Ell. TESTED. 
8..6.1.2 HAVE A SOUND RATING Of' "A" 
B,8.1.3 HAVE lliO < 1011'. 
8.6.1.4 HA.VE GREATER THAN 0.9 POWER FACTOR 

B,6,2 FLUORESCENT BALLAST SHALL: 
6.6.2.1 STA.RT RELIABLY OO'MII TO AT LEAST 60"f (O"f M-IEN INDICATED AS 
LOW TEMP'ERATURE ON lliE DRA'e'!lNGS OR !N AN OPEN WAREHOUSE OR 
OUTDOORS} 
B.8.2.2 BE RA.TEO FOR AN AMBIENT Of AT LEAST 140T. 
8.6.2.3 El..ECTRONIC TYPE (INSTANT OR RAPID START). 

8.6.3 HID BALLASTS SHALi.; 
8.6.3.1 START RELIABLY OO'MII TO AT LEAST - 20"f. 
8.8;3.2 BE RATED FOR AN AMBIC:NT OF AT LEAST 131'F, 
8,6.3.3 BE POTTED ANO ENCA.SEO 'MiEN INSTALLEO IN AN Of'f1CE 
EN\.1RONMENT. 
B.6.3.+ HAVE PULSE START TECHNOLOGY. 

8.6.4 Et£ClRONIC DIM.MING SAi.LA.ST SHALL: 
8.6.4.1 WllHSTANO SURGES AS SPECIFIEO IN ANSI C62.41 
8.8.4.2 PREHEAT LAMP CATHODES BEFORE APPLYING ARC VOLTAGE 
8.6.4.J INTERNALLY LIMIT INRUSH CURRENT TO NOT EXCEED 11-!RE£ AMPS AT 
277 VOL TS OR 5£1/EN AM.PS AT 120 VOL TS. 
6.S.+.4 BE UL LISTED ANO CLASS P ll-lERMALL Y PROlECTEO 
8.S.4.5 SE INAU0IBl£ IN A 270b AMBIENT THROUGHOUT THE OIMM!NG RANGE. 
8.6.4.6 HAVE A DIMMING RANGE FROM lOOJC TO 10,i: lLLUMINANCE IEvn-
8.8.4.7 ACCEPTABLE MA.NUFA.CnlRERS: ADVANCE, MOTOROLA, LUTRON, 
HONEYVtru... ANO MAGNETEK. 

8.7 P?SEEJ AMI IWITCW:I 
8.7.1 All OE\IICES SHAU. BE lJL LISTED SPEOFlCAU.Y FOR. lllE REQUIRED LOADS 
(I.E .. INCANDESCENT, FLUOOESCENT, LE.O., LOW VOLTAGE, ELECTRONIC LOW VOLTAGE). 
8. 7.2 DIMMERS ANO S'MTCHES SHALL MEET OR EXCEED ANSI/IEEE 

[~f5
2.+tDl~t~s ANO S'MTCHES SHAtL MEET ul 20 AND UL t-4-72. 

B.7.4 DIMMER CONTROL SHALL BE LINEAR SUD£ .. DIMMER SHAlL PROVIDE A 
SMOOTH ANO CONTINUOUS SQUARE LAW DIMMING CURVE. 
8.7.5 DIMMERS SHALL UTIU21:: AN LC FlL'Tt:RING NITWORK TO MIN!Ml21:: 
INTERFERENCE Win. PROPERLY !NSTAU£D RADIO, AUDIO, AND VIDEO EQUIPMENT. 
8.7.6 DIMMER CONlROL SUDER SHM..L 8£ CAPTIJRED, 
8.7.7 FACEPLA'l'E SHA.LL SNAP ON TO OEVICE Will-I NO VISIBLE MEANS OF 
ATTACHMENT. 
B.7.8 ACCEPTABLE MANUFACTURES FOR DIMM.ERS ARE WTRON, LITI-ION!A, LEVITON 
AND PRESCOUTE. LIGHTOl.lER OR PRIOR AF'PRO'-U> EQUAL 
8.7.9 ALL DIMMERS WITI-1 L.E.0.'S SHALL BE RA.lt:0/LISTEO FOR USE WITH TliE 
SPECIFIC LAMP OR LUMtNA.IRE. 

8.8 LICIIIJWA CONTACTOftli 
8.8.1 LIGHTING CONTACTORS SHALL HAVE A WITHSTAND RATING OF l ·MOO AMPS 
FOR 0.5 SECONDS UNLESS INDICATED OTHER\li1SE ON Tl-IE DRA\lllNGS, 

B,9 LJQIIJWIQ CQNTIIQL PMP!i I 
8.9,1 PROGRAMMING SHAU. SE CO~OINATED Wl1H O°M'IER AND TENA.NT PRIOR TO 
COMPLETION OF PRO..ECT, 
8.9.2 ALL PROGRAMMING SHALL MEET MINIMUM REQUIREMENTS OF ADOPTED 
INTERNATIONAL ENERGY CONSERVATION COO£ (IECC}. 
8.9.3 AlL RElAYS SHALL BE RATED FOR MINIMiJM OF 14,000 A..1.C. 

9.0 TELEPHONE SYSTEM 
9.1 PRO\IIOE AND 1NSTAU. A COMPLETE SYSTEM Of' EMPTY RACEWAYS 3/4" EMT MINlMUM 

Willi PULI. STRAP/CORO. PROVIDE REOUIREO/FIEOUESIDl INFORMATION TO TELEPHONE 
COMPANY PRIOR TO INSTALLATION. 

10,0 DATA/INFORMATION SYSTEM 
10,1 PROVIDE ANO INSTALL A COMPLETE SYS'IEM OF RACEWAYS (CABLE TRAYS, J-J-lOO!<S, 

CONDUIT Sl.£EVES) OF PREFERABLY OPEN CONSTRUCTION WllH PULL UNE. RACEWAYS 
TO BE CQNllNUOLlS. 

11,0 FIRE ALARM SYSTEM 
filclRICAL CONTRACTOR ro COOROINA'Tt: 'l/llli SUPPLIER FOR EXACT REQUIREMENTS. 

11 .1 PROVIDE ANO INSTAlL A COMPLETt AND WORK!NG a.ASS •9• FIRE ALARM SYSTEM OR 
AS INDICATED BY lliE FIRE Al.ARM ONE-UNE DI.AGRAM ON THE OR.A.WING$. P,Ov.ER 
LIMITED BY N.E.C. DEFlNITION. ALL WIRING 'MTH DEVICES ANO CONDUCTORS TO BE U.L, 
f.M., OR C.S.A. USTED A.ND APPRO'lttl {LABELS ON EQUIPMENT), 
11.1.1 AS PROVIDED BY DRA.'NINGS ALI. SPRINKLER SYSTEMS WITH GREATER THAN 
100 HEADS SHALL HAVE MINIMUM S ZONE CLASS B FIRE ALARM CONfflDl PANEL l'tl'lli 
AUTO DIALER. SPRINKLER SYSTEMS WllH LESS THAN 100 HEADS REQUIRE ONLY 
CONNECTION TO WATER FLOW ANO TAMPER SWITCH ANO MAY BE INDICATED ON 
OR.A.WINGS IN SOME CASES. 

11.2. ALL WIRING TO BE f14 A.W,G. CU., STRANDED, 105' INSULATED. PLENUM RATED. 
INSTALLED 600V. RA.TEO INSULATION IN CONDUIT OR RACEWAY WITH SIX (6) FEET 
SPACING B~EN OUTPUT/INPUT PER N.F.P.A. 

11.3 SYS'TEM INSTALLATION AND DEVICES Will. BE IN ACCORDANCE Mlli ALL PERTINENT 
ANO MOST STR!NGENT REQUIREMENTS (ONLY POWER LIMITED SYSTEMS WILL BE' 
ACCEPTED) Of: 
11.:5.1 N.F.P.A. 

11.3.1 .1 70 - NATIONAL El.tCTRICAL CODE 
11.3.1.2 72 A,B,C,O,E,F,G,H (LOCAL SIGN.A.UNG SYSTWS (A), AUTOMATIC 
flRE DETECTION (E), Al.ARM SGNALING APPLIANCES (G), ETC.) 
11.3.1.3 71 - CENlRAL STATION SIGNALING 

11.3.2. ARS TITLE 26, CHAP'Tt:R 2-3 (ARIZONA STATE FIRE CODE) 
11.3.3 AMERICANS Will! DISABILITIES ACT {ADA) AND 11-!E ARIZONA HANDICAP 
REGULATIONS. 
11 .3.+ I.C.8.0. - INTERNATIONAL BUllDINC CODE .k INTERNATIONAL FlRE CODE AND 
ANY STATE OR LOCAL COOES WHICH MAY BE APPLICABLE. 
11.J.5 WORK SHAU BE COMPL£TED BY UL CERTIFlEO INSTALLERS. 

11.4 00 NOT POS!llON SMOKE DETECTORS WllttlN 36" OF ANY AIR HANDLING GR\L1£S 
(SUPPLY OR RETIJRN) OR Wlll-l(N 12" OF FACIUTY LIGHTING F1XilJRES. 

11 .5 All DEVICE BACI< BO)(ES TO BE MOUNTED FLUSH, PERPENDICULAR TO F1NIS!1 WALLS 
ANO COUNG SURFACES USlNG STANDARD "TRACE" MOUNTING HARDWARE. 

11.6 CONTRACTOR WILL COMPLY l'e11ll PROJECT SPECIFICATIONS, ANO SUPPLY SHOP 
ORA.WINGS, CUTS, SAMPLES, ETC. TO TI-IE ENGINEER WITHIN 5 DAYS OF CON1RACT. 

11.7SYSTEM MON1TOREP AT A.CM, U.L APPROVED REMO'Tt:, MONITORING STATION LOCATED IN 
CIT'( OF PROJECT, 

11.8EXTENO EXISTING SYSTEM TO NEW DEVICES. LOADS ON EACl1 ZONE. OR RUN TO BE 
CALCULATED (RESULTS TO ENGINEER) PRIOR TO tNSTAU.A.TION. ADDITIONAL RUNS, ZONES, 
CONTROL CARDS, ETC., REQUIREO FOR FACP/FAAP TO BE INCLUDED IN BIO. 

11.9 EDWARDS, SIMPLEX, FIRELI'Tt: OR PYROlRONICS A.RE ACCEPTABLE MANUFACTIJRERS. 
INSTALLATION SHOULD BE COMPATIBLE TO 1HE MAXIMUM EXTENT PRACTICAL \>lilli FUTIJRE 
ADDITIONS OF EQUIPMENT ANO DEVICES TO INCLUDE Oll-!ER MANUFA.CTUftERS, 
11.10 AU. PENETRATIONS Of FIRE RATED FLOORS OR WAl.1.S SHALL SE PROTECTED BY 

MATERIALS AND !NSTALLAnON THAT CONFORM TO U.L USTINGS FOR 1HROUGH PENETRATION 
FIRE STOP SYSTEMS PER IBC. 

1. REFER TO ELECTRICAL SPECIF!CA TIONS FOR ADDITIONAL REQUIREMENTS AND 
COMPLETE CONTRACTUAL OBUGA TIONS. 

2. THE ELECTRICAL CONTRACTOR SHALL (PRIOR TO HIS BID) a) "1SIT THE SITE 
AND FIELD VERIFY ALL EXISTING CONDITIONS AND b) TAKE ALL CONSIDERATIONS 
INTO ACCOUNT AT THE TIME OF BID. NO CONSIDERA TIDNS WILL BE GRANTED 
THE CONTRACTOR AFTER THE BIO IS ACCEPTED. 

3. ALL ELECTRICAL METALLIC TUBING (EMT), RIGID NON-METALLIC CONDUIT, 
FLEXIBLE METALUC CONDUIT, FLEXIBLE NON- METALLIC CONDUITS, HSEALTIGHT" 
TYPE CONDUITS AND ALL OTHER CONDUITS THAT DO NOT CONTAIN A CODE 
SIZED GROUND WIRE SHALL HAVE A CODE SIZED BOND WIRE PER NEC TABLE 
250.122 INSTALLED l'<TH THE CIRCUIT CONDUCTORS. 

4. ALL NIGHTl.lGHT /EMERGENCY LIGHT (NL/EM) FIXTURES SHALL BE CONNECTED 
UNSWITCHED. IF NO EMERGENCY LIFE SAFETY SYSTEM IS INSTALLED (le: 
GENERATOR, etc.). THE OUTER LAMPS SHALL BE CONNECTED UNSWITCHED TO 
LOCAL LIGHTING CIRCUIT AND CONNECTED VIA AN EMERGENCY BALLAST - 1400 
LUMEN OR FULL LUMEN OUTPUT MINIMUM. PROVIDE NEW IF NOT ALREADY 
EXISTING. 

5. ALL FIXTURES INSTALLED OUTDOORS SHALL BE RATED FOR DAMP /WET 
LOCATIONS AS REQUIRED. THE CONTRACTOR SHALL COORDINATE DAMP/WET 
LOCATION RATING ANO INSTAUATION PER NEC ARTICLE "FIXTURE LOCATIONS6

• 

6. ALL RECESSED LIGHT FIXTURES SHALL BE I.C. RA TED OR A MINIMUM OF 3" 
FROM COMBUSTIBLE MA TERI AL PER NEC ART!CLE 0 LUMINAlRES, LAMPHOLDERS 
ANO LAMPS ~ CLEARANCE ANO INSTALLATION~. 

7. ELECTRICAL CONTRACTOR TO VERIFY A MJNIMUM OF 1 FOOT-CANDLE AT 1 FOOT 
ABOVE FLOOR ALONG EX!T PATH PER IBC ARTICLE "MEANS OF EGRESS 
ILLUMINATION". 

8. LIGHT Sl'<TCHES SHALL BE INSTALLED TO CONFORM TO NEC ARTICLE "SWITCHES 
- ACCESSIBILI TY AND GROUPING". 

9, RECEPTACLES LOCATED WITHIN 6'-0" OF SINKS OR WATER SHALL BE 
CONNECTED EITHER TO A GROUND. FAULT CIRCUIT INTERRUPTER TYPE CIRCUIT 
BREAKER OR TO A GROUND FAULT CIRCUIT INTERRUPTER TYPE RECEPT. 

10. PRIOR TO ROUGH-IN, THE ELECTRICAL CONTRACTOR SHALL COORDINATE THE 
EXACT LOCATION OF All HVAC UNITS AND SUPPLY AIR DUCT SMOKE 
DETECTORS WITH THE MECHANICAL DRAWINGS. 

11 , PROVIDE ROOF TOP WEATHER PROOF / WEATHER RESISTANT G.F.C.I. WITHIN 
25' - 0" OF All ROOF TOP HVAC EQUIPMENT 1N ACCORDANCE WITH NEC ARTICLE 
"HEATING, AIR-CONDITIONING AND REFRIGERATION EQUIPMENT OUTLET". THE 
ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR COORDINATION OF THESE 
RECEPTACLES IN THE FIELD REGARDLESS PLAN LAYOUT. 

12. ALL DISCONNECTS SHALL BE OF THE HEAVY DUTY TYPE AND FUSED PER THE 
NAMEPLATE RATING OF lHE HVAC UNiT OR MOTOR. 

13. THE EC SHALL - PRIOR TO ROUGH-IN, FIELD VERIFY All HVAC VOLTAGES ANO 
AMPERAGES AGAINST PLAN REQUIREMENTS. FAILURE TO VERIFY AND NOTIFY 
ENGINEER/ ARCHITEC T PRIOR' TO ROUGH - IN SHALL IND!CA TE THAT lHE EC 
SHALL ASSUME ALL RESPONSIBILITY FOR DESIGN AND INSTALLATION 
REQUIREMENTS. 

14. THE ELECTRICAL CONTRACTOR SHALL ENSURE FINAL COORDINATION OF THE 
MANUFACTURERS RECOMMENDED FUSE SIZE FOR HVAC EQUIPMENT 'NITH THE 
SIZE DISCONNECT PRIOR TO OR DURING ROUGH-IN, ADVISE ENGINEER IF 
CHANGES IN THE FINAL SELECTION OF HVAC EQUIPMENT HAVE IMPACTED 
DISCONNECT. BREAKER, OR CONDUCTOR SIZL 

15. ALL ROOF TOP UNITS EXPOSED TO AMBIENT TEMPERATURES AND WEATHER 
SHALL HAVE NEMA 3R MINIMUM RATED DISCONNECTS. 

16. MAXIMUM TAP CONDUCTOR LENGTH SHALL BE 25'- 0n PER NEC ARTICLE 
"FEEDER TAPSn AND "TRANSFORMER SECONDARY CONDUCTORS" AND SHALL NOT 
BE SMALLER THAN 1/3 THE AMPACtTY OF FEEDER CONDUCTORS. 

17. ELECTRICAL CONTRACTOR SHALL COORDINATE WITH MECHANICAL CONTRACTOR 
AND FIRE ALARM CON TRACTOR REGARDING SMOKE DUCT DETECTORS TO INCLUDE 
PURCHASE, INSTALLATION, AND FlNAL CONNECTIONS. 

18. THE ELECTRICAL CONTRACTOR IS RESPONSIBLE TO COORDINATE l'<TH THE 
OWNER OR 011-iER SUPPLIERS REGARDING ANY REQUIREMENTS FOR MOTOR 
STARTERS IN ADDITION TO THAT WHICH IS INDICATED FOR 11-IE HVAC SYSTEM. 
THIS INCLUDES FURNISH AND INSTALL STARTERS TO INTERFACE WITH ANY 
ENERGY MANAGEMENT SYSTEM OR OTHER SPECIAL SYSTEMS. 

19. ELECTRICAL CONTRACTOR SHALL PR0"1DE CORRECT SIZE/ TYPE/ VOLTAGE/ 
QUANTITY OF DUAL-ELEMENT. TIME-DELAY FUSE(S) SIZED PER HVAC 
EQUIPMENT MANUFACTURER UNLESS OTHERWISE SPECIFIED BY UNIT NAMEPLATE/ 
MANUFACTURER DATA. 

20. ALL INDOOR FLUORESCENT FIXTURES WITH DOUBLE ENDED LAMPS SHALL HAVE' 
INTEGRAL DISCONNECTS. 

CLASS 'B' SPRINKLER 
MONITORING ONE·LINE DIAGRAM 

N.T.S. 

(2) #14, 3/4" c. 
SMOKE DETECTOR CLASS '8' WIRING 

(TYPICAL) 

BELL HORN/STROBE 

END- OF- LINE 
RESISTOR SPRINKLER TAMPER 
(TYPICAL) 

MONITORING Sl'<TCH 
T 

BACKFLOW CONTROL WATER FLOW 
PREVENTOR PANEL Sl'<TCH 

F 
,, 

120V DEDICATED 
3/4" C. TO MAIN TMB W/ PULL STRING 

'-----'----------'------~ai 

SPRINKLER MONITORING NOTES 
1. CONTROL PANEL (HONEYWELL GAMEWELL "FCI" OR EQUAL) '8' ZONE MINIMUM, 

SHALL SUPER"1SE SPRINKLER SYSTEM WATER FLOW & TAMPER Sl'<TCH. UPON 
ACTIVATION OF WATER FLOW SWlTCH PANEL W1LL ACTIVATE HORN/SlROBE. 
PROVIDE DRY CONTACTS FOR CENTRAL STATION MONITORING. UPON ACTIVATION 
OF TAMPER SWlTCH OR BACK FLOW PREVENTOR, THE SONALERT IN F.A.C.P. 
(ONLY) l'<LL SOUND CONTROL PANEL AND l'<RING TO BE COMPLETELY . 
SUPERVISED. ANY OPEN GROUNDS OR SHORTS TO INDICATE A TROUBLE SIGNAL 

2. PROVIDE A COMPLETE AND OPERATING SPRINKLER MONITORING SYSTEM, TO 
INCLUDE ALL PIPING, 'MRING, BOXES AND DEVICES AS SHOWN ON FIRE ALARM 
PLANS. VER!FY ANY ADDITIONAL REQ'MTS PRIOR TO BID. 

3. ALL DE"1CES SHALL BE COMPATIBLE l'<TH FACP. 

4. ALL SPRINKLER MONITORING DEVICES SHALL BE A.D.A. APPROVED AND 
MOUNTED PER A.D.A. REQUIREMENTS. 

5. MINIMUM OF #14 CU (1) PAIR CABLE IN MINIMUM OF 3/4" EMT. ALL FlRE 
ALARM J-BOX COVERS SHALL BE PAINTED RED AND MARKED nFlRE ALARMn IN 
BLACK LETTERS. UNBROKEN CONDUIT RUNS OF OVER 50' SHALL BE 
IDENTIFIED AS "FIRE ALARM" WITH EITHER AN APPROVED CONDUIT MARKER 
WRAP OR RED BANDS PAINTED ON CONDUIT WITH BLACK LETTERS MARKED 
~SPRINKLER MONITORING" AT APROX 50' INTERVALS. 

6. MINIMUM OF 6" SEPARATION ON ALL SPRINKLER MONITORING CONDUIT RUNS. 

7. COORDINATE TYPE OF l'<RE 111TH SPRINKLER MONITORING VENDOR. 

8. VERIFY ALL DEVICE QUANTITIES ON FlRE ALARM PLANS. 

9. ALL OE"1CES TO COMPLY W/ A.D.A. 

NOTE: FIRE ALARM SYSTEM SHALL BE A DEFERRED SUBMITTAL. DIAGRAM SHOWN FOR 
REFERENCE. ONLY. 

DESIGN CODES Prol!d ~ MINDY ADLER 
l'lpjett 124148 IECC, 2018 NEC, 2017 

ELECTRICAL CONTRACTOR SHALL NOTIFY 
DESIGNER/ENGINEER PRIOR TO ANY Dl!VIATION 
FROM THIS Sl!T OF ELECTRICAL DESIGN PLANS, 
ANY CHANGES TO THI! Dl!SIGN, IF APPROVl!D 
BY ENGINEER. WILL REQUIRI! Rl!YISION8 TO 
PLANS AND POSSIBLE ADDITIONAL Sl!RVICI! 
FEE. 

HAWKINS DESIGN GROUP NC. 

ELECTRICAi CONSUi TiNG ENGINEERS 
1l40 WEST HARWlll ROAD 

cuetT, ARIZONA 85233 
PK 480.813.9000 f Al 480.ll13.9001 
EMAL emafMDhawklnsdg.com 

AU COl'l""Pb. ~• and dota !ndl<:ated an then drawtn,a& are th• IK!le prq:,erty of 
th, Ha-..C!n, ~ Gra!.p Inc., and lllall Mt bol uowl 1't,r ""Y ath"' purpoa,, other 
thon Of1;1nal!y Intended wlthwt written IHl'ffllle!on af the errefneet. 

IF DRAWING II NOT PLOTTED AT 24 X 36 THEY ARE NOT FULL SIZE 
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