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SUBJECT Derste Circuits MCEAA.DGE4A. DGE14A.
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_

*

Reading. Pennsylvania 4
'

't MICROFILMED paws
- CALCULATION g,,g,,,,gg c H,,,, ,,,,p, ,y j

DATE 01 76-88 c2-f9-88 2 * ZW W $

1 PURPOSE

To determine the new ampacity for the 125Vdc 'A' train power circuits MCE4A, DGE4A, DGE14A, and
DGE32A because a section of conduit, through which the circuits are routed, was wrapped with TSI fire
barrier material in fire zone CB-2 room 12-04.

2. DESIGN INPUTS
IDI-832-011 and DI-832-012

3. COMPUTER PROGRAM USED

None

4. ASSUMPTIONS

6.8 percent ampacity derating for cables in conduit with a 1 hour wrap is as shown in TSI catalog, dated
October 1982. Since the derating factor for TSI wrapped raceway is questionable, this calculation will
conservatively assume a 28 percent ampacity derating as indicated by test results for cable in trag as I

telecopied by T5t. (Refer to G/C DlR No. DI-832-011, Attachment 5). *e cr+metic- cW ed : 2 ::n,0 - !2

cc~e~::t b cep::,,_._,, y

5. CALCU LATION

The following identifies circuits and respective circuit parameters for 'A' tram circuits routed through' e
XX-7177A - 3.0" G.

Circuit No. Conduit No & Size B/M No. OD
'

MCE4A 1-2-1/0 AWG A25 1.22" '

32B
DGE4A 1-2-6 AWG *iHP .0.82" O.8 7 Q

DGE14A 1-2-2 AWG A3A 1.09"

DGE32A 1-2-10 AWG A3D 0.61"

Circuit parameters are as provided by G/C drawing No. 5-200-912, Table 1.

The following conductor sizes and ampacities are applicable to aforementioned circuits, and are ase
provided by V. C. Summer Project Design Criteria Section 4.10, for 600 Volt rated cable in single lay
power (SLP) tray in 40*C ambient air (cable in conduit is conservatively assumed to be the same as cable

PfY-in SLP tray). gg [
Cc .Lt Size Ampacity

#1/0 AWG 130 amps

#2 AWG 96 amps

#6 AWG 55 amps

#10 AWG 28 amps

The following are maximum short term full load amps for 'A' train feeder cable, per G/C Calculation No.e
DC-832-010, Table 3A-1:

Circuit Number. Time Followino LOOP Maximum Current

DGE4A (was DGE1 A) Oto 2.25 seconds 3.877 amps

DGE14A (was DGE11 A) 6 to 10.25 seconds 10.554 amps

DGE32A (was DGE25A) 6 to 10.25 seconds 2.69 amps
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5. CALCULATION (continued):

||* 3" O conduit I.D. is approximately 3.068"
| |

* Maximum short term (0 to 2.25 seconds following LOOP) full load amps for the 'A' train main control|
board feeder cable MCE4A is 42.375 amps, per G/C calculation No. DC-832-010, Table 1 A, Circuit 8A.

Derating factor for cable in conduit with 40% conduit fill for 1 hour barrier is 28% (refer to*

assumption).

!

! Reauired Circuit Ampacity

e Required Ampacity for MCE4A = (42.375 amps)(1.10 load uncertainty)(1.05 future load growth)

| = 48.943 amps or 49 amps

e Required Ampacity for DGE4A = (3.877 amps)(1.10 load uncertainty) |

| = 4.7647 amps or 4.3 amps

Required Ampacity for DGE14A = (10.554 amps)(1.10 load uncertainty)e

| = 11.6094 amps or 11.6 amps

Required Ampacity for DGE32A = (2.69 amps)(1.10 load uncertainty) |
e

2.959 amps or 3 amps I=

I
'

g

Conduit Fill q

Conduit Fill = 3.1417 [(1.22/2)2 + (MI/2) 2 + (1.09/2)2 + (0.61/2)2]+ 3.1417 (3.068/2)2

= 3.1417 [0.3721 +.&468T + 0.2970 + 0.0930] + 7.3927 b
o. e2,

= gor 40%
Percent fill is equal to or less than 40%; therefore, the conduit fill is in accordance with the T5I catalog data.

Derated Circuit Ampacity

e Derated Circuit Ampacity for MCE4A = (130 amps)(1 - 0.28 derate per TSI) + 1.10 safety margin

= (130 amps)( 0.72) + 1.10
i

! = 85.090909 amps or 85 amps !
l

| e Derated Circuit Ampacity for DGE4A = (55 amps)(1 - 0.28 derate per TSI) + 1.10 safety margin

= (55 amps)( 0.72) + 1.10

= 36 amps !

e Derated Circuit Ampacity for DGE14A = (96 amps)(1 - 0.28 derate per TSI) + 1.10 safety margin

= (96 amps)( 0.72) + 1.10 j
' '

= 62.836364 amps or 63 amps

s Derated Circuit Ampacity for DGE32A = (28 amps)(1 -0.28 derate per TSI) + 1.10 safety margin

= (28 amps)( 0.72) + 1.10

= 18.327273 amps or 18 amps

PROPRIETARYINFORMATION OF GILBERT ASSOCIATE 5 Nc " 4 tNTERNAL UsE ONLY
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Conclusion

Although the derating factor provided by T5I may not be exact; the 85 amps calculated ampacity of the
#1/0 AWG cable exceeds the required 49 amps ampacity by a margin of 73% (i.e.,85 - 49 + 49), the 36
amps calculated ampacity of the #6 AWG cable exceeds the required 4.3 amos ampacity by a margin of
737% (i.e.,36 - 4.3 + 4.3), the 63 amps calculated ampacity of the #2 AWG cable exceeds the required
11.6 amps ampacity by a margin of 443% (i.e.,63 - 11.6 + 11.6), the 18 amps calculated ampacity of the I
#10 AWG cable exceeds the required 3 amps ampacity by a margin of 500% 0 e ,18 - 3 + 3). These
margins are in addition to the 10% safety margin and extremely conservative devating factor included in
the calculation. Therefore, the circuit ampacity is acceptable after placement of a one hour T51 fire
barrier on the conduit.
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