12 Sunnen Drive, Suite 100, St. Louis, MO 63143  T:314.821.1100
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UT. XFRM FAULT CALC 320488 LOAD.Xsm w MOUNT: SURFACE 120/208 |3-PHASE, 4W PANEL FM CAPACITY: 400A INT CAP: 200KA w w MOUNT: SURFACE 120/208 |[3-PHASE, 4W PANEL SBA CAPACITY: 400A INT CAP: 200KA w
= = [ [
SERVICE ENTRANCE CALCULATION O |LOCATION: FUTURE MEDICAL OFFICE LUGS: MLO DEMAND LOAD: A AV. FAULT: 9KA (o} O |LOCATION: STARBUCKS LUGS: MLO DEMAND LOAD: 96A AV. FAULT: 8KA (o]
. — * 4 4 4 4
VOLTAGE (L-L): 208V I-FLA=[RATED KVA* 1000]/ CKT | LTG | REC |HvAC [MISC| NP DESCRIPTION AMP |POLE ¢ | AMP |POLE DESCRIPTION LTG | REC |[HVAC |MISC| NP | CKT CKT | LTG | REC |HVAC|mISC| NP DESCRIPTION AMP |POLE| ¢ | AMP [POLE DESCRIPTION LTG | REC |HVAC |MISC| NP | CKT
PHASE (PH): 3 [V-LL*SQRT(PHASE)] 1| o4 EGRESS EMERG.LTG | 20 | 1 |A| 20 | 1 SPARE 2 1 5.1 A 5.1 2
AWPS: _[1000A I-FLA=/1,388A 3 SPARE 20| 1 [B| 20 1 SPARE 2 3 5.1 RTU 1 50| 3 [B] 50| 3 RTU 2 5.1 2
FULL LOAD KVA: 360KVA — 5 SPARE 20| 1 |c| 20| 1 SPARE 6 5 5.1 c 5.1 6
TRANSFORMER: | 500KVA VE=100/%2=180.6 7 SPARE 20 | 1 [A[ 20 | 1 SPARE 8 7 SPARE 20 [ 1 (Al T, DAC 1 3.5 8
IMPEDANCE (%2): _ [1.2%Z I-SC=I-FLA*M=|10 KA 9 SPARE 20| 1 |B| 20 1 SPARE 10 9 0.5 PATIO FAN 20| 1 |B 3.5 10
CALCULATION IS BASED ON ESTIMATED TRANSFORMER SIZE WITH %Z 1 SPARE 20 1 el 20 1 SPARE 12 11 11 EXTERIOR REC 20 1 [c| 15 1 DW 1 1.0 12
FROM BUSSMANN SPD. CONTRACTOR SHALL CONTACT UTILITY AND 13 SPARE 20| 1 |A] 20 1 SPARE 14 13 0.2 TIMECLOCK 20| 1 |Aa] 20 1 SPARE 14
VERIFY I-SC AVAILABLE AT SECONDARY OF TRANSFORMER. CONTACT 15 SPARE 20| 1 B[ 20| 1 SPARE 16 15 0.4 RTU RECEPTACLES | 20 | 1 |B| 20 | 1 SPARE 16
ENGINEER FOR RE-CALCULATION IF LARGER THAN CALCULATED. 17 SPARE 20 1 |C| 20 1 SPARE 18 17 SPARE 20 1 (C| 20 1 SPARE 18
19 SPARE 20| 1 |A| 20| 1 SPARE 20 19 SPARE 20| 1 |A| 20| 1 SPARE 20
MOTOR LOAD FAULT CALG 320488 LOAD xsm 21 SPARE 20| 1 |B| 20| 1 SPARE 22 GFI| 21 SPARE 20| 1 |B| 20| 1 SPARE 22 | GFI
23 SPARE 20| 1 |c| 2] 1 SPARE 24 GFI| 23 SPARE 20| 1 |C| 20 1 SPARE 24 | GFI
STARTING I-SC: 10 KA CALCULATION 25 SPARE 20| 1 [A[20] 1 SPARE 26 GFI| 25 SPARE 20| 1 [A][20] 1 SPARE 26 | GFI
MOTOR LOAD (KVA): |30KVA I-SC(ML)=I-ML*6= 506A 27 SPARE 20| 1 [B]20] 1 SPARE 28 GFI| 27 SPARE 20 1 [B]20] 1 SPARE 28 | GFI
31 SPARE 20| 1 |A| 20| 1 SPARE 32 GFIl 31 SPARE 20| 1 |A| 20| 1 SPARE 32 |GFI
LL METER CENTER 320488 LOAD 33 SPARE 20| 1 |B| 20| 1 SPARE 34 GFI| 33 SPARE 20| 1 |B| 20| 1 SPARE 34 | GFI
FEEDER FAULT CALC XAsm 35 SPARE 20| 1 |c| 20 1 SPARE 36 GFI| 35 SPARE 20| 1 |c| 20 1 SPARE 36 | GFI
STARTING I-SC: 11 KA IMPEDANCE BASED ON 3 SINGLE ;; §E$E ;g 1 ;‘ gg : ::ﬁ: ig GFl| 37 SPARE 20 | 1 |Al 20| 1 SPARE 38 | GFI
VOLTAGE (L-L): 208V CONDUCTORS IN NON-MAGNETIC 41 SPARE 20| 1 |c| 20 1 SPARE 42 gi: 23 g:::i Zg 1 2 ig : §:$E :(2) gi:
PHASE (PH): CONDUIT (WORSE CASE
SE (PH) ) 3 ONDUIT (WORS SE) 43 SPARE 20 | 1 |A] 20 1 SPARE 44 GFI| 43 SPARE 20 | 1 |[A| 20| 1 SPARE 44 | GFI
FEEDER SIZE: 400 CALCULATION
. o 45 SPARE 20| 1 B2 | 1 SPARE 46 GFI| 45 SPARE 20| 1 [B] 20| 1 SPARE 46 | GFI
FEEDER MATERIAL: |CU =[SQRT(PHASE)*L*IS-C)/
PARALLEL SETS (Q): |3 SETS [Q*C*V-LL] a7 SPARE 20 1 [c[20] 1 SPARE 28 GFI| 47 SPARE 20| 1 || 20| 1 SPARE 23 | GFl
FEEDER LENGTH (L): |65FT #=]0.078 29 SPARE 20| 1 ]A] 20| 1 SPARE 50 GFI| 49 SPARE 20 | 1 [A[ 20 [ 1 SPARE 50 | GFI
OHNS (C)-. OHMS whclo 51 SPARE 20 | 1 |B| 2| 1 SPARE 52 GFI| 51 SPARE 20 | 1 [B[20] 1 SPARE 52 | GFI
FEET PER OHMS (C): | 24,297 FT/OH | Scn_nrgg* “2: (1)'(?% 5 SPARE 20 1 el 2011 SPARE 54 orrl &3 SPARE o T e 20 SPARE s | ori
~— — 55 SPARE 20 | 1 |A] 20| 1 SPARE 56 GFI| 55 SPARE 20| 1 [A] 20 ] 1 SPARE 56 | GFI
59 SPARE 20 | 1 |C|2 | 1 SPARE 60 GFI| 59 SPARE 20| 1 [c| 20 1 SPARE 60 | GFI
SBA & SBB FEEDER FAULT CALC |320488 LOAD.Xsm 61 SPARE 20| 1 [A] 20| 1 SPARE 62 A 01 | 00 | 00 | 00 | 00 | 62
STARTING I-SC: 10 KA IMPEDANCE BASED ON 3 SINGLE 63 SPARE 20 1 ([B| 20 1 SPARE 64 'B|FEED THROUGH LUGS TO PANEL B| 0.0 0.0 0.0 0.0 0.0 64
VOLTAGE (L-L): 208V CONDUCTORS IN NON-MAGNETIC 65 SPARE 20 1 |C| 20 1 SPARE 66 c| 0.0 0.0 0.0 0.0 0.0 66
PHASE (PH): 3 CONDUIT (WORSE CASE) 67 SPARE 20 | 1 |A] 2] 1 SPARE 68 PHASE BALANCE | -CAD TYPE CONNECTED DEMAND  |DEMAND FORMULA TOTAL LOAD
EEEgEE ﬁn'li'EI:ERIAL ?}’8 f—[SQRT(P(I:‘IzLSCIE:;imE(():TI ::’ 2E$E zg : 2 ig : giﬁi ;: LIGHTING 0.1 KVA 0.1 KVA LOAD X 125% NEC 210.19 CONTINUOUS CONNECTED| DEMAND
: = - d LOAD % |RECEPTACLE 1.5 KVA 1.5 KVA 10KVA + 50% REMAINDER NEC 220.44 40.7 KVA 34.7KVA
PARALLEL SETS (Q): |2 SETS [QCTV-LL] 2 SPARE A L iails i A | 120KVA | 35% HVAC 30.4 KVA 24.3 KVA LOAD ): 80% (USED MCA IN CALCULATION 113.0A 96.2A
FEEDER LENGTH (L): [60FT t=]0.175 75 SPARE 20| 1 /BJ20] 1 SPARE 76 : b : : b ) : :
FEET PER OHMS (C): | 13,923 FT/OHNIS NE1/(1+9=] 0.851 77 SPARE 20| 1 |C| 20 1 SPARE 78 B 125KVA | 36% MISC 8.7 KVA 8.7 KVA LOAD X 100% NEC 210.19 NON-CONT. FILENAME:
I-SC=1-SC*M=8 KA 79 SPARE 20 | 1 [A] 20 1 SPARE 80 c 10.1 KVA | 29% NP 0.0 KVA 0.0 KVA 0 NONCOINCIDENTAL LOADS NEC 220.60  |320488 LOAD.xIsm
NOTE: CALCULATION BASED ON BUSSMANN SPD z; 2:$E zg 1 g ig : giﬁi :421 NOTES:
A. AIC RATING: STANDARD 10,000 AIC CIRCUIT BREAKERS. SERIES RATED AT 200,000 AMPS WITH BUSSMANN JJN-400 FUSES.
FM FEEDER FAULT CALC 320488 LOAD Xism PHASE BALANCE  |LQADTYPE|  CONNECTED DEMAND _ |DEMAND FORMULA TOTAL LOAD B. PROVIDE SQUARE D NEMA PB1, TYPE 1 WITH LOCKABLE, HINGED DOOR. IN DOOR CONSTRUCTION.
STARTING I-SC: 10 KA IMPEDANCE BASED ON 3 SINGLE LIGHTING 0.1KVA 0.1 KVA LOAD X 125% NEC 210.19 CONTINUOUS CONNECTED| DEMAND C. PROVIDE BRANCH CIRCUIT BREAKERS PER TENANTS DRAWINGS.
VOLTAGE (L-L): 208V CONDUCTORS IN NON-MAGNETIC ¢ LOAD % |RECEPTACLE| 0.0 KVA 0.0 KVA 10KVA + 50% REMAINDER NEC 220.44 0.1 KVA 0.1KVA D. "GFI" INDICATES THIS CIRCUIT IS TO BE PROVIDED WITH A GROUND FAULT CURRENT INTERRUPTING CIRCUIT BREAKER
PHASE (PH): 3 CONDUIT (WORSE CASE) A 01KVA |100%| HVAC 0.0 KVA 0.0 KVA LOAD X 80% (USED MCAIN CALCULATION) 0.3A 0.3A
FEEDER SIZE: 3/0 CALCULATION B 00KVA | 0% MISC 0.0 KVA 0.0 KVA LOAD X 100% NEC 210.19 NON-CONT. FILENAME:
FEEDER MATERIAL: |CU =[SQRT(PHASE)*L*IS-CY/ c 0.0KVA | 0% NP 0.0 KVA 0.0 KVA 0 NONCOINCIDENTAL LOADS NEC 220.60  |320488 LOAD.xlsm
PARALLEL SETS (Q): |2 SETS [Q*C*V-LL] NOTES:
FEEDER LENGTH (L): |30FT f=10.087 A. AIC RATING: STANDARD 10,000 AIC CIRCUIT BREAKERS. SERIES RATED AT 200,000 AMPS WITH BUSSMANN JJN-400 FUSES u MOUNT: SURFACE | 1201208 |3-PHASE, 4W PANEL _ SBB CAPACITY: 400A INT CAP: 200KA u
. : ) . k - . == ==
FEET PER OHMS (C): | 13,923 FT/OHMS NVE1/(1+41)=)0.920 g LOCATION: STARBUCKS LUGS: MLO DEMAND LOAD: A AV. FAULT: 8KA g
I-SC=I-SC*M=|9 KA CKT | LTG | REC |HVAC |MISC| NP DESCRIPTION AMP |POLE| ¢ | AMP |POLE DESCRIPTION LTG | REC |HVAC |MISC| NP | CKT
INOTE: CALCULATION BASED ON BUSSMANN SPD 1 | 041 EGRESS EMERG.LTG | 20 | 1 |A| 20 | 1 SPARE 2
3 SPARE 20| 1 |B| 20| 1 SPARE 4
HP FEEDER FAULT CALC 320488 LOAD.Xism 5 SPARE 201 1 lcl| 20 | 1 SPARE 6
STARTING I-SC: 10 KA IMPEDANCE BASED ON 3 SINGLE 7 SPARE 20 1 [A| 20 1 SPARE 8
VOLTAGE (L-L): 208V CONDUCTORS IN NON-MAGNETIC w MOUNT: SURFACE 120/208 |3-PHASE, 4W PANEL HP CAPACITY: 100A INT CAP: 200KA w 9 SPARE 20 1 |B| 20 1 SPARE 10
. - [
PHASE (PH): _ 3 CONDUIT ((‘;VA?_?:?JE:T‘:‘SE) O [LOCATION: LANDLORD UTILITY ROOM LUGS: MLO DEMAND LOAD: 11A AV. FAULT: 6KA o :; 2:225 zg : ‘; zg : :Sﬁ:: :i
iEEgEE ﬁém AL gu F=[SQRT(PHASE) L"I5-CJ CKT | LTG | REC |HvAC |[misc| NP DESCRIPTION AMP [POLE| ¢ | AMP[POLE DESCRIPTION LTG | REC |HVAC|mISC| NP | CKT 5 SPARE o T 1T T8l 20 1 SPARE T
PARALLEL SETS (Q): [1 SETS [Q*C*V-LL] ; g: EGRESS EMERG. LTG | 20 L 2 zg : :Asug?.ummmmRITY LTSm :z Z $g 17 SPARE 20 1 |C| 20 1 SPARE 18
FEEDER LENGTH (L): |30FT f=/0.506 TC 5T o4 SITE LIGHTING 20 | 2 ot TR TR o R 19 SPARE 20| 1 |A| 20| 1 SPARE 20
FEET PER OHMS (C): 4,811 FT/OHMS VE1/(1+1)=)0.664 7 0'2 Al 20 1 TIMECLOCK . 02 Py GFI| 21 SPARE 20 1 |B| 20 1 SPARE 22 | GFI
I-SC=I-SC*M= 6 KA TC : SITE LIGHTING 2 | 2 : GFI| 23 SPARE 20| 1 |c|20] 1 SPARE 24 | GFI
9 | 02 B| 20 | 1 | HOUSE RECEPTACLES | 0.4 10 2% SPARE o 1 Al 20 1 SPARE %
NOTE: CALCULATION BASED ON BUSSMANN SPD v SPARE 20 1 1cl 20 1 SPARE 12 GFl GFl
13 SPARE 20 | CO |A| 20 | 1 SPARE 14 GFI{ 27 SPARE 20| 1B 20 1 SPARE 28 | GFI
5 SPARE o1 181207 SPARE 16 GFI| 29 SPARE 20| 1 |c| 20 1 SPARE 30 | GFI
= SPARE o1 el 207 SPARE 5 GFI| 31 SPARE 20| 1 |A| 20| 1 SPARE 32 |GFI
T PARE oA a0 T SPARE 2 GFI| 33 SPARE 20| 1 |B| 20| 1 SPARE 34 | GFI
o SPARE %1 T8l 20 1 SPARE % GFI| 35 SPARE 20| 1 |c| 20 1 SPARE 36 | GFI
> SPARE 51T Tl 201 SPARE o GFI| 37 SPARE 20| 1 |A| 20| 1 SPARE 38 | GFI
= SPARE o T AT 20 T SPARE e GFI| 39 SPARE 20| 1 |B| 20 1 SPARE 40 | GFI
GFI| #1 SPARE 20| 1 |c| 20 1 SPARE 42 |GFI
27 SPARE 20| 1820 1 SPARE 28 GFI| 43 SPARE 20| 1 |A| 20| 1 SPARE 44 | GFI
29 SPARE 20| 1|Cjl20) 1 SPARE 30 GFI| 45 SPARE 20| 1 |B| 20| 1 SPARE 46 | GFI
31 SPARE 20| 1 |A| 20| 1 SPARE 32
GFI| 47 SPARE 20| 1 |c| 20 1 SPARE 48 | GFI
33 SPARE 20| 1 |B| 20| 1 SPARE 34
GFI| 49 SPARE 20| 1 |A| 20| 1 SPARE 50 | GFI
35 SPARE 20| 1161201 SPARE 3 GFI| 51 SPARE 20| 1 |B| 20| 1 SPARE 52 | GFI
3 SPARE 20 | 1 |AL20)1 SPARE 38 FI| 53 SPARE 20| 1 |c| 2] 1 SPARE 54 | GFI
39 SPARE 20 1181201 SPARE 40 gFI 55 SPARE 20| 1 |A| 20| 1 SPARE 56 gn
=l SPARE 20| 11c]20}1 SPARE 12 GFI| 57 SPARE 20| 1 |B| 20| 1 SPARE 58 | GFI
PHASE BALANGE | LOAD TYPE|  CONNECTED DEMAND  |DEMAND FORMULA TOTAL LOAD SFI| 59 SPARE o 1 ol 20 1 SPARE 50 [ GFi
LIGHTING 2.9 KVA 3.7 KVA LOAD X 125% NEC 210.19 CONTINUOUS CONNECTED| DEMAND T OAD TYPE CONNEGTED DEMAND DEMAND FORMULA TOTAL LOAD
¢ LOAD % |RECEPTACLE 0.0 KVA 0.0 KVA 10KVA + 50% REMAINDER NEC 220.44 3.1 KVA 3.9KVA PHASE BALANCE LIGHTING 0.1 KVA 0.1 KVA LOAD X 125% NEC 210.19 CONTINUOUS CONNECTED| DEMAND
A 1.0KVA | 25% HVAC 0.0 KVA 0.0 KVA LOAD X 80% (USED MCAIN CALCULATION) 8.7A 10.7A ) LOAD % |RECEPTACLE 0.0 KVA 0.0 KVA 10KVA + 50% REMAINDER NEC 220.44 0.1 KVA 0.1KVA
B 24KVA | 61% MiSc 0.2KVA 0.2 KVA LOAD X 100% NEC 210.19 NON-CONT. FILENAME: A | 01KVA [100%| HvAc 0.0 KVA 0.0 KVA LOAD X 80% (USED MCA IN CALCULATION) 0.3A 0.3A
c 0.5KVA | 14% NP 0.0 KVA 0.0 KVA 0 NONCOINCIDENTAL LOADS NEC 220.60  [320488 LOAD.xIsm = KA o MISC 0.0 KVA 00 KVA T OAD X 100% NEG 210.19 NON.CONT = ENANE.
NOTES: c 0.0KVA | 0% NP 0.0 KVA 0.0 KVA 0 NONCOINCIDENTAL LOADS NEC 220.60  [320488 LOAD.xIsm
A. AIC RATING: STANDARD 10,000 AIC CIRCUIT BREAKERS. SERIES RATED AT 200,000 AMPS WITH BUSSMANN JJN-100 FUSES. NOTES-
B. "TC™ INDICATES CIRCUIT IS CONTROLLED BY TIMECLOCK/PHOTOCELL. REFER TO DETAIL 4/E301 FOR MORE INFORMATION A. AIC RATING: STANDARD 10,000 AIC CIRCUIT BREAKERS. SERIES RATED AT 200,000 AMPS WITH BUSSMANN JJN-400 FUSES.
B. PROVIDE SQUARE D NEMA PB1, TYPE 1 WITH LOCKABLE, HINGED DOOR. IN DOOR CONSTRUCTION.
C. PROVIDE BRANCH CIRCUIT BREAKERS PER TENANTS DRAWINGS.
D. "GFI" INDICATES THIS CIRCUIT IS TO BE PROVIDED WITH A GROUND FAULT CURRENT INTERRUPTING CIRCUIT BREAKER
VOLTAGE DROP CALCULATIONS 120/208 |3-PHASE, 4W LOAD CAPACITY: |1,000A
FEEDER HMS/K-FT %V - .
PANEL/LOAD NOEc T?ABLES LENGTH Z LOAD |V-DROP| V D{;OP DEMAND LOAD: |107A
AWG | SETS | CU/AL PH LTG | REC | HVAC |mIsC| NP |DESCRIPTION|AMP |POLE| ¢ | AMP|POLE DESCRIPTION LTG | REC |[HvVAC|mMISC| NP
LL METER CENTER | #400 3 cu 3 0.056 OHM/K-FT| 65FT 0.0012 OHM 107A | 013V | 208V | 0.06% 01 | 00 | 101 | 37 | oo A
SBA 3/0 2 cu 1 0.094 OHMK-FT| 60 FT 0.0056 OHM 96A | 054V | 208V | 0.26% 00 | 04 | 101 | 40 | 00 | PANELSBA |400| 3 [B]
FM 3/0 2 cu 1 0.094 OHMK-FT| 30 FT 0.0028 OHM 1A 000V | 208V | 0.00% 00 | 11 | 101 1.0 | 0.0 c
HP #3 1 cu 1 0.245 OHM/K-FT| 30 FT 0.0147 OHM 1A | 016V | 208V | 0.08% 01 | 00 0.0 00 | 00 A
SBA-2,4,6 #6 1 cu 3 0.450 OHM/K-FT| 60 FT 0.0270 OHM 42A | 114V | 208V | 0.55% 00 | 0.0 0.0 00 | 00 | PANELFM |400| 3 |B|
HP-3,5 #10 1 cu 1 [1.210 OHMK-FT| 300 FT | 0.72600HM | 3A | 218V | 208V | 1.05% 00 | 00 | 00 | 00 | 00 ¢
06 | 0.0 0.0 02 | 00 A
NOTES: 19 | 0.0 0.0 00 | 00 | PANELHP |100| 3 B
SBA-2,4,6 (RTU-2) REPRESENTS THE HEAVIEST LOAD AND HP-3,5 (SITE LIGHTING) REPRESENTS THE LONGEST LOAD. TOGETHER THESE ARE 04 | 00 0.0 00 | 00 c
THE WORST CASE BRANCH CIRCUITS. LOAD TYPE |CONNECTED DEMAND DEMAND FORMULA TOTAL LOAD
1-PHASE V-DROP CALC IS BASED ON NEC TABLE 8, DC RESISTANCE, UNCOATED WIRES. IF #1/0 OR LARGER, USE TABLE 9 DUE TO SKIN LIGHTING 2.1 KVA 2.9 KVA OAD X 125% NEC 21013 CONTINUOUS CONNEGTED]  DEMAND
AFFECT. -
3-PHASE V-DROP CALC IS BASED ON NEC TABLE 9, EFFECTIVE Z AT 0.85 PF, UNCOATED WIRES, STEEL CONDUIT (WORST CASE). RECEPTACLE] 1.5KVA 15KVA  |10KVA+ 50% REMAINDER NEC 220.44 43.9 KVA 38.6KVA
HVAC 30.4 KVA 24.3 KVA LOAD X 80% (USED MCAIN CALCULATION) 122.0A 107.3A
EQUATIONS: MISC. 8.9 KVA 8.9 KVA LOAD X 100% NEC 210.19 NON-CONT. FILENAME:
Z (1-PH) = (TABLE 8 OHMS/K-FT) * (K-FT/1000') * (LENGTH) (*2) / (SETS) - NOTE: IF #1/0 OR LARGER, USE TABLE 9 DUE TO SKIN AFFECT NP 0.0 KVA 0.0 KVA 0 NONCOINCIDENTAL LOADS NEC 220.60 320488 LOAD.xIsm
Z (3-PH) = (TABLE 9 OHMS/K-FT) * (K-FT/1000°) * (LENGTH) / (SETS) NOTES:
V-DROP = Z* LOAD REPRESENTATION OF HVAC LOADS WITHIN THIS PERMIT, PLUS BUILDING LOADS RECEIVED FROM STARBUCKS.
| 320488 LOAD xlsm BUILDING LOADS FROM STARBUCKS WILL BE PROVIDED UNDER SEPARATE PERMIT PACKAGE.
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