
BONDING & GROUND DETAIL 
KEY NOTES • GROUNDING DIAGRAM 
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CONCRETE ENCASED EL.E(;:TRODE (UFER) {GROUNDING ELECTRODE #1). REFER TO CHART FOR 
SIZE. MlNlMUM 20'. 

MINJMiJM 10 MIL ANNEALED COPPER CL.AD STEEL GROUND ROD. {GROUNDING ELECTRODE #2). 
REFER TO CHART FOR SIZE. GROUND RODS ARE NOT OPTIONAL, MUST BE INSTALLED. 

GROUNDING ELECTRODE CONDUCTOR. REFER TO CHART FOR SIZE. 

INTEGRA1tD (FACTORY BONDED) BUS BAR MAIN BONDING JUMPER. REFER TO CHART FOR 
MINIMUM CONDUCTOR SIZE, (AMPACITY SHALL BE 150% RATED) 

METALLIC PIPING BONO WIRE, REFER TO CHART FOR MINIMUM SIZE. BOND TO ALL MITAWC 
PIPING (WATER, SPRINKLER, GAS, PNEUMATIC LINES, ETC.) W11l-llN THE FlRST ACCESSIBLE 5' OF 
PIPES ENTRY INTO BUILDING. 

BUILDING STEEL BONO WIRE (IF REQUIRED PER BUILDING CONSTRUCTION TYPE). REFER TO 
CHART FOR MINIMUM S!ZE. 

BOND WIRE FOR USE WITH MULTIPLE: SERVICE's (WHEN PRESENT). REFER TO CHART FOR 
MINIMUM SIZE. 

INTEGRATED {FACTORY BONDED) BUS BAR CASE BONO. REFER TO CHART FOR MINIMUM 
CONDUCTOR SIZE. 

INTEGRATED {FACTORY INSTALLED) GROUND BUS BAR. SHALL BE SIZED TO ACCOMMODATE 
GROUND WIRE LUGS AS IND(CATED ON THE ONE-LINE DIAGRAM. 

INTE'.RSYSTEM BONDING TERMINATION BAR AT SERVICE EQUIPMENT, W/ MIN. 3 POINTS Of 
CONNECTION FOR OTHER SYSTEMS. CONDUCTOR ,SHALL BE MIN, fl6 CU, UNLESS SPECIFIED 
ELSEWHERE. INSTALL PER NEC 250.94. 

CONDUCTOR SIZE CHART 

SES AMPACITY 0 0 © ® © 0 © ® 
1000 AMP #4 s;a· x 10· (ia) /14 #4/0 #3/0 #3/0 g4/0 

ALL SIZES SHOWI\I ARE FOR COPPER CONDUCTORS, ALUMINUM IS NOT PERMITTED. 
GROUNDING DIAGRAM 
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GENERAL NOTES • GROUNDING DIAGRAM 
1. THIS DETAIL 15 PROVIDED IN ACCORDANCE WITH NATIONAL ELEClRICAL CODE ARTICLE 250 

PERTA!N!NG TO THE -GROUNDING ELECTRODE SYSTEMn. 
2. SPLICING Of CONDUCTORS SHALL BE ACCOMPLISHED VIA EXOTHERMIC WELD (CAD WELD) ONLY. 
J. ALL CONNECTIONS TO GROUND RODS BELOW GRADE OR !N CONCRETE SHALL BE MADE VIA 

EXOTHERM!C WELD (CAD WELD) ONLY. CONNECTIONS MADE ABOVE GROUND LEVEL CAN BE 
ACCOMPLISHED UTILIZING A U.l. LISTED MECHANICAL CLAMP SUITABLE FOR TI-IE PURPOSE, 

4, ANY VARIANCE FROM THIS DRAWING AND/OR SPECIFlCATlON MUST BE REQUESTED ANO 
APPROVED IN WRITING PRIOR TO INSTALLATION. 

5. ALI. INSTALLATIONS SHALL COMPLY WITH THE LATEST ADOPTED EDITTON OF ARTICLE 250 (ALL 
SUBPARAGRAPHS) OF THE NATIONAL ELECTRICAL CODE ANO ALL STATE AND LOCAL CODE 
REQUIREMENTS. 

6. THE GROUNDING SYSTEM SHALL PROVlOE NO GREATER TI-IAN (5) FlVE OHMS RESISTANCE TO 
GROUND AT THE SERVICE CONNECTION. THE RESULTS SHALL BE VERIFIED BY AN INDEPENDENT 
TESTING AGENCY VlA GROUND TEST {FAU.-Of-POTENTIAL) AND SUBMITTED IN ACCORDANCE 
WITH THE ELECTRICAL SPEClf!CATIONS CONTAINED HEREIN. 

7. 

B. 

9. 

THE GROUNDING ELECTRODE SYSTEM SHALL CONSIST OF GROUNDING ELECTRODES, ITEMS A 
{CONCRETE-ENCASED ELECTRODE (A.KA. UF'ER), AND GROUND ROD{S) ITEM 8. 
METAL UNDERGROUND WATER PIPE VtlTH 10' IN CONTACT WITH EARTH, AS DEFlNED IN NEC 
250.52(A){1) AND METAL IN-GROUND SUPPORT STRUCTURE IN CONTACT WITH EARTH AS 
DEFlNED IN 2017 NEC 250.52{A){2) SHALL BE BONDED WITH ITEMS A & 8 AS PART OF THE 
GROUNDING ELECTRODE SYSTEM. 

X~"&~"toilQ™1'0°.°'to0%%'tr.1Wi't.J'.¥i'fu.';;fp~~ ©ii~W'c8B~ruE8",, rg.~~rAME 
ELECTRODE), SHALL EACH BE MADE IN SEPARATE CONDUCTORS AND SUITABLY PROTECTED BY 
CONDUIT WHERE EXPOSER TO DAMAGE OB THEEL CONDUITS THAI ARE NOT CONJJNOUS FROM 
GROUNDING ELECTRODE TO CABINET/ENCLOSURE SHALL BE BONDED TO THE GEC PER NEC 
250,64(E), 
EXPOSED STRUCTURAL METAL ANO METAL PIPING {NOT CONSIDERED A GROUNDING ELECTRODE) 
SHALL BE BONDED TO THE GROUNDING ELECffiODE SYSlD,4 AS INO!CATED ON DETAIL, 
CONNECTIONS E ANO F, tN ACCORDANCE WITH BONDING REQUIREMENT IN ARTICLE 250 PART V. 
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NEW PANELBOARD SCHEDULE •Hpw 
.. ...... ......... .. . ... .... ... ,. ..... . ... . . ... 

1'11'E: PANELBOARD NEMA TYPE: NEMA 1 MAIN TYPE: M.L.O, 
VOLTAGE: 208Y/.120V 38 4W AFC: 19,700 FEED lHRU: NO 
MOUNTING: SURFACE C/8 RATING: FULLY RATED ISO. GROUND: NO 
BUS AMPS: 225 C/8 A.1.C.: 22,000 SERVlCE RA lEO: NO . " .. ' ... .. ........ ....... . , ... ' ...... .. . . . . . . ..... 

¼ ' 
.... .. 

PR0\-1DE GFCI CIRCUIT BREAKER @ PROVIDE TIE BAR EXIST. TO REMAIN UNCHANGffi 0 
HANDLE "LOCK- ON" OEVlCE 0 CIRCUIT VIA LTG CONTROLS ◊ EXIST. WITI-1 a-lANGED LOAD 0 
HANDLE •LOCK- OFF" DEvlCE ii . : _ ~~l_S_T: .~(.~~ ~?~. ~~?~.0. .. : NEW BREAKER 'MTH NEW LOAD 6 ... .. ..... .. , .. ....... .. . .. . .. . ........ 
R = RECEPTS H = H,V.A.C. E = EQUIP. K = KITCHEN M "' MISC. L = CONT, UGHllNG C = CONT. EQUIP. 

Ti AREA S!;;BYl;;Q C/B # A• B• c• # C/B T, ~BE6 SEBYfQ 
E!iRR!GATION CONTROLLER 2Y, I 100 ~ 2Y, L\UGHTING - S1RIP/EM 1 200 2 1 . . . . . . 
R )ELECTRICAL RM - TMB 3/, 3 360 3/,0 L)UGHTING - BUILDING EXT/SITE 753 4 1 .. .. .. ' 

LjELECTRlCAL RM - LTG 2~ ea 100 
6 1/, - )BUSSED SPACE 1 -

R jEI.ECTRICAL RM - F.A.C.P. 3/, 180 
.. ..... 

1 /1 -!BUSSED SPACE 
. . . . . . . 

9 - \SPARE ~1 To 1/, - j BUSSED SP ACE -'.' ... 
- \SPARE 29,..,-; ~, 

1 12 1/, -: BUSSED SP ACE 
... . .. 

- \SPARE 3/, 3 :/, - j BUSSED SP ACE - .. 
- ]SPARE 2~ 5 

16 1/i - 'BUSSED SPACE 1 -.. ..... 
- !SPARE 3/, 7 -

18 :/, - !BUSSED SPACE 
. . .. .. 

- )SPARE 2~1 19 
1/1 - [BUSSED SPACE - .. ·~ . 

- jBUSSEO SPACE 1/, 21 - :/, -!BUSSED SPACE 
' . ' . . 

- !BUSSED SPACE - \BUSSED SPACE 11/, - 1/, -
- iBUSSED SPACE 
' 

1/ 1 1/. 1 - !BUSSED SPACE 

- [BUSSED SPACE 11/, - :/, - )BUSSED SPACE 

- ! BUSSED SP ACE 1/ 1 1/, j BUSSED SP ACE -.... . 
- ]BUSSED SPACE 1/ 31 - 1/. - (BUSSED SPACE 1 I 

-!BUSSED SPACE :/, - /, - )BUSSED SPACE 
. " .. 

- !BUSSED SPACE 1/. 1 1/, 1 - iausseo SPACE 

jBUSSED SPACE :/, /, -[BUSSED SPACE ... 
- : BUSSED SP ACE 1/, 1 1/, - [BUSSED SPACE 

... ' .. ' 

/, 41 ] BUSSED SP ACE - :/, - [BUSSED SPACE 1~ 

NON-CONTINUOUS LOAD 280 ,360 0 360 VA / 120 V = 3.0 AMPS 

CONTINUOUS LOAD 200 753 100 753 VA/ 120 V = 6.3 AMPS 

CONTINUOUS LOAD @ 25~ 50 188 25 188 VA / 120 V - 1.6 AMPS 

TOTAL LOAD PER PHASE 530 1301 125 130! VA / 120 V - l0.8 AMPS 

LABEL BRANCH CIRCUIT FEEDING ANY EMERGENCY LIGHTING WITH (EM) PER NEC 
70D. 12(F). 

0 BRANCH CIRCUIT FEEDING THE FIRE ALARM EQUIPMENT SHALL BE IDENTIFIED AS ~FIRE 
ALARM CIRCUIT" (FACP) IN RED LETTERING. PROVIDE WITH LOCK-ON CIRCUIT BREAKER 
PER NEC 76D.41(A)(B). 

GENERAL NOTES - ONE-LINE 
1. THE ELECTRICAL CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS TO 

FULLY FAMILIARIZE HIMSELF wm-l ALL EXISTING CONDITIONS PRIOR TO BID. NO 
ADDITIONAL CONSIDERATIONS WILL BE ALLOWED AFTER THE BID. 

2. THE ELEClR1CAL CONTRACTOR !S RESPONSIBLE FOR INSTALLING ALL INDICATED 
EQUIPMENT TO CODE COMPLIANT CLEARANCES. PROVIDE SUBM!TTALS AS 
INDICATED IN SPECIFICATIONS TO PROPERLY COORDINATE PHYSICAL LOCATIONS 
OF NEW AND/OR EXISTING EQUIPMENT. 

3. REF'ER TO ELECTRICAL SPECIFICA TlONS FOR ADDITIONAL REQUIREMENTS AND 
COMPLETE CONTRACTIJAL OBUGAllONS. 

4. ALL DASHED LINES ARE INDICATING EXISTING EQUIPMENT. 

5. THE ELECTRICAL CONTRACTOR SHALL PROVIDE CIRCUIT DIRECTORY OR CIRCUIT 
IDEN11F!CATION FOR PANELBOARDS AND SOURCE OF SUPPLY FOR SWITCHBOARDS 
AND PANELBOARDS SUPPLIED BY A FEEDER !N OTHER THAN ONE- TWO-FAMILY 
DWELLINGS IN ACCORDANCE WITH NEC 408.4(A)&(8). 

6. WHERE A RACEWAY ENTERS A BUILDING OR STRUCTURE FROM AN 
UNDERGROUND DISTRIBUTION SYSTEM, ELECTRICAL CONTRACTOR SHALL PROVIDE 
RACEWAY SEALS PER NEC 225.27 . 

7. THE ELECTRICAL CONTRACTOR SHALL PROVIDE FOR AND COORDINATE ALL 
TES11NG AND INSPEC110NS REQUIRED BY THE AUTHORITY HAVING JURISDICTION, 
AND SHALL PROVIDE WRITTEN REPORTS TO THE ENG!NEER OF ALL TEST 
RESULTS AND INSPECTION REPORTS FOR THIS DISCIPLINE. 

8. WHERE SPECIAL INSPECTION/OBERVATION IS REQUIRED, QUALIFIED 3RD PARTY 
INDlVIDUALS ACCEPTABLE TO THE AUTHORITY HAVING JURS!DICTION SHALL WORK 
DIRECTLY FOR THE OWNER TO PERFORM ALL REQUIRED TESTING & INSPECTION. 

9, UPON SUBSTAN11AL COMPLETION, THE ELECTRICAL CONTRACTOR SHALL NOTIFY 
THE ENGINEER AND SHALL ALLOW, AT THE ENGINEERS DISCRETION, FOR THE 
INSPECTION OF NEW WORK PRIOR TO ENERGIZING. 

10. THE ELECTRICAL CONTRACTOR SHALL PRO~DE ARC-FLASH HAZARD WARNING 
FIELD LABELING TO ELECTRICAL EQUIPMENT IN ACCORDANCE WITH NEC 110.16. 

11 . THE ELECTRICAL CONTRACTOR SHALL PROVIDE MAXIMUM AVAILABLE FAULT 
CURRENT FIELD LABELING TO SERVICE EQUIPMENT INSTALLED IN QTHER THAN 
DWELLING UNITS IN ACCORDANCE WITH NEC 110.24. 

12. GFP MUST BE ON-SITE TESTED IN ACCORDANCE WITH MANUFACTURER'S 
INSTRUCTIONS. ELECTRICAL CONTRACTOR SHALL PRO~DE COPY OF 
MANUFACTURER'S INSTRUCTIONS AND TEST RESULTS TO AUTHORITY HAVING 
JURISDICTION. 

13. ALL EQUIPMENT RATED @ 1000 AMPS OR MORE SHALL BE TESTED IN 
CONFORMANCE 'MTH UL STANDARD 869 OR 891 FOR INSULATION BREAKOOWN 
PRIOR TO ITS BEING ENERGIZED. THIS TEST SHALL BE PERFORMED BY A 
TESTING FACILITY APPROVED BY THE BUILDING OFFICIAL. (SEE SECTION 4.6 OF 
ELECTRICAL SYSTEM SPECIFICATIONS) 

14. ALL UNDERGROUND CONDUITS ENTERING BUILDING/STRUCTURE FROM OUTSIDE 
SHALL BE SEALED PER NEC 225.27 

KEYED NOTES 
0 (6) 3" UNDERGROUND PRIMARY CONDUITS TO UTILITY COMPANY PAD MOUNTED 

TRANSFORMER. COORDINATE EXACT QUANllTY AND SIZE WITH UTILITY CO. 

UTILITY PAO MOUNTED TRANSFORMER. 

(2) 4" UNDERGROUND SECONDARY CONDUITS TO UTILITY COMPANY PAD 
MOUNTED TRANSFORMER. 

REFER TO SES BONDING AND GROUNDING DETAIL THIS SHEET FOR AD011lONAL 
INFORMATION. 

200AMP 3POLE 'SPARE' CIRCUIT BREAKERS. TYPICAL OF (6). 

(4) #3/0's Cu .. (1) 1/6 Cu. E.G. - 2" C. 

UGHTING RELAY CONTROL PANEL. PROVIDE (1) 20A 120 H!O RATED RELAY PER 
CIRCUIT ROUTED THRU RELAY CONlROL PANEL. PROVIDE A VOLTAGE BARIER 
AND ALL NECESSARY COMPONENTS FOR A SYSTEM IN COMPLIANCE WITH IECC 
405, COORDINATE EXACT PROGRAMMING AND RELAY SW1TCH LOCATIONS PRIOR 
TO ROUGH-IN. 

PRO~DE (1) 2 1/2" (FOR FUTURE 2DDAMP CONNECTION) UNDERGROUND EMPTY 
CONDUIT FROM SES ANO INTO ACCESSIBLE BUILDING SPACE FOR FUTURE USE. 
REFER TO FLOOR PLAN FOR ADDITIONAL INFORMATION. TYPICAL OF (5). 

FAULT CALCULATIONS 
The fol/owing calculations are based on the "Point- to - Point" method 

Torn§ Pbg:s§: Siagle: ebg:s§; The§§ ebi;z:s~ ~fmc: Si□ gle: EbQsec l".:fmc; 
f _ 4 l! L x l11c, f=ZxL~l:ss;;, f _ JI lS l:S!d x Vo lS X2; 

f = \15'8,~o'6" fk~ - C X Vp C X p - 100,000 x kVA 
M= 1/(1+f) M= 1/(1+f) lsc = V12 lS M lS !12i;;, lsc = Vp l! M l! IS:C1 

lsc, = lsc, x M lsc2 = lsc, x M ' Vs ' Vs 

.ll!III! 
CONDUCTOR LENGTHS SHOWN ARE SHORTEST-PATH FOR USE IN CALCULATIONS ONLY AND ARE NOT 
INTENDED FOR USE IN BIDDING OR CONSTRUCTION. ACTUAL LENGTHS MUST BE MEASURED & 
VERIFIED BY THE CONTRACTOR, AND MPOll'IWD TO ~ IF DESIGN CHANGES ARE REQUIRED. 

Ff SOURCE lsc1 C. (sm) OF ~RE ~ZE 1'11'. 'c' VALUE Vp/(Vs) ; 'L' feet Xfmr kVA Xfmr %Z lsc2 

1 SES 25773 NM ( 1 l 0Ff3/0's Cu. 13923 208 3 20 N/A N/A 19700 

NEW SERVICE ENTRANCE SECTION SES LOAD SUMMARY 
TOTAL BUILDING SQUARE FOOTAGE = 7,100 S.F. 

I APS UTILITY I 
AFC=25,773 
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1000A, 120/208V, 3iti, 4W, NEMA JR, 
BRACED FOR 65 000 AMPS . 
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ELECTRICAL □ NE-LINE 
SCALE: N,T,S, 

r NEW 
PANEL 
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DIAGRAM 

FUTURE LIGHTING (1VA PER S.F.) .. . 
FUTURE POWER (1~VA PER S.F.) .. . 
FUTURE HVAC (f5VA PER S.F.l .... . 
FUTURE MISC, (1 SVA PER S.F. . ... . 

CONNECTED LOAD ON PANEL 0 HP" 

TOTAL ESTIMATED LOAD ON S.E.S. . 

= 710D VA 
= 10650DVA 
= 106500VA 
- 1065DDVA 

1956VA 

TOTAL ES11MATED LOAD ON S.E.S. @ 208V 3!!L 

328556VA 

912.7A 

WATTS PER SQUARE FOOT AVAILABLE 50,4VA/SF 

SERVICE AMPERAGE * VOLTAGE = TOTAL AVAILABLE VA 
TOTAL AVAILABLE VA - CONNECTED LOAD = AVAILABLE VA PER SQUAREFOOT 

DESIGN CODES 
IECC, 2018 NEC, 2017 

lloJett ~ MINDY ADLER 
l'rojett 124148 

ELl!CTRICAL CONTRACTOR SHALL NOTIFY 
DESIQNER/l!NGIINl!l!R PRIOR TO ANY DEVIATION 
FROM THIS SET OP l!L■CTRICAL D■SIGN PLANS. 
ANY CHANGES TO THE D■81GN. IF APPROYl!D 

HAWKINS DESIGN GROU' NC. 
EL!CTIICAL CONSULT I NG !NG IN !!IS 

1l40 WEST HARWlil ROAD 
CIJ!ERT, ARIZONA 85233 

PR 480.813.9000 FAX. 480.813.9001 
EMAL emalllllhawklnsdg.com BY ■NGIN■■R, WILL Rl!QUIRE REVISIONS TO 

PLANS AND POSSIBLE ADDITIONAL Sl!RYIC■ 
Fl!E. 

All COl'lctpt., d9elgl\l ond cloto klcllcalecl on th- drawings an, th• ""'· p,oparty of 
tM Hi:ll'khl Dnlgn GrolJp Inc., encl lhalt not ba uNd for ony oth« pufPOH 01;1\er 
than orlQJn<:111~ '1landed without wrlttan p..,.,,,1-lon of th1 ""'J'°'-· 

IF DRAWING IS NOT PLOTTED AT 24 X 36 THEY ARE NOT FUll SIZE 
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