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1.9 Introduction/Purpose

Train A and B conduits carry electrical cables essential to
the safe shutdown of the plant. Therefore, the conduits,
associated junction boxes and supporte identified during the
fire safe shutdown analysis (FSSA), must be capable of
withstanding a fire. One fire resistive material used at
Comanche Peak to protect conduit systems is thermolag.

DCA 95794, revision 6 against specification CPES-M-2032 was
written to incorporate the additional requirements for
installation of raceways with thermolag based on the recent
testing of thermolag material at Omega Labs.

The purpose of this calculation is to derive unit weights,
density and weights for conduits and components covered with
thermolag as listed below based on the requirements of DCA
95794, revision 6.

A. To calculate the weight per foot of thermolag for
different sizes of conduiis.

B. To calculate the egquivalent density with respect to the
conduit netal area and cables plus thermolag.

s To calculate the equivalent weight of fittings {weight of
fitting minus conduit run) for different sizes of
conduits when covered with thermolagq.

D. To calculate the additional weight imposed by thermolag
on tube steel members and junction boxes,

S ]
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2.0 Assumptions

The

stress

skin used to

reinforce box enclos:. 3 is

approximated by a 1/4" thick by 3" wide strip of the -. ag.

All units are pounds and inches unless otherwise noted.

Other assumptions will be listed in the body of the
calculation as applicable.
0218 PAGE
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3.0 References

ABB Impell Procedure 2IM-5.02-CND, Revision 2, Job No.’s
0217 & 0218, "Conduit and Conduit Support Design".
§2-0910 series of generic drawings as referenced within
the calculation.

Not Used.

Pre-engineered Standard Design (PESD) Series of $2-~0910
drawings. For a list of revisions of drawings see S2-
0910 SH. PESD-I-A, revision CP-3,

AISC, American Institute of Steel Construction, Steel
Construction Manual, 7th Edition.

DCA 95794, Revision 6.

Ebasco Calculation, Span 1220 Revision 1, "Thermolag and
B & B (R.E.S.) weight calculation.

Specification, CPES-M-2032, Revision 0, "Procurement and
Installation of Fire Barrier and Fireproofing Materials"
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4.0 SCOPE

This calculation develops the weights due to thermolag for
preshaped sections. The loads developed for both conduits and
fittings are for use in the gqualification of conduit runs
covered with thermolag.

The fitting weights do not represent the actual weight of the
fitting plus the box thermolag but is this weight minus thna
weight of preshape thermolag already included ~ith the conduit
density.
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5.0 Methedolegy [wer 7, & ° 6/

For weight ca.culation of conduit fittings with thermolag the
following steps are considered.

1. Thermolag panel thickness is considered to be 1/2"
minimum and 3/4" maximum.

2. For fitting dimensions, the information in reference 7
attachment B is used.

3. Thermo~-lag 350 water based spill resistant topcoat is
applied to thermolag. This will prevent thermo-lag from
getting wet. 'Ihus, wet weight is not considered in the
calculation.

4. LBD with thermolag is considered to be ‘n a box with the
largest dimension of the LBD plus i.5" yvsed.

9, The following detail is considered for unions with
thermo~-lag.

F7f:-j? /D unzeN

Ml Pl VT R
Z—..‘/_}:._[_l* [ L 4o /: b CONDUIT
|

7‘7' T

ok 7 B et
"

Tt L o max (17P)

6. Conduit fitting weights are equivalent weights per
reference 2, SH. PESD~-2-2 Rev., CP-3,

e Fitting weights are based on preshaped conduit sections.
6.0 DESIGN INPUT

The documents listed below were used as design input.

1. Lbasco Calculation Span 1220, Revision i.

2. DCA 95794, Revision 6.

3 Specification CPES-M~-2032, Revision 0.
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5‘0[ 7.0 CALCULATIONS
=§
_ Conduit with Preshaped Thermo - Lag Sections
4 i .
-3
N
s I LT SNy =S L
= | Comduit | Conduit(l) | Comdwn(2) | TL(3) | Comd+TL | Conduit(4)  Comd+TL
= | S | wm | MemlArea | wMt | wt | Demsy | Demsiy
2 1 L | ) | @2 | @™ | 00® _(in"3) | (®in"3
i - 075 | 150] 0333 534 | 684 0375 1711
|10 | 200/ 0494 634 | 834 | 0337 | 1406
| 15 | 400 0799 767 | 1167 | 0417 | 1217
: " 20 | 500, 1070, 860 | 1360 | 0389 | 1060
5 30 | ~ 1300] 2230] 594 | 1894 | 0486 | 0708
,g' | 40 1900 3170 727 | 2627 | 049 | 0691
e 50 | 2300 4300, 867 | 3167 | 046 | 0614
NOTES:
1. Ref. 4 SH. PESD-2-2RevCP-3
'§§§ 2 Ref.5 page 1-102
& &8 3. Ref. 6 page 19 (for TL wt)
; For 3/4" 10 2° conduits: TL Wi/t = 2* (1/2° TLwt + 1/4" TLwt) /3
g For 3" to 5 conduits: TLwt/ft = 2* (1/2°TLwt) /3
v R 4 Ref 1 page 45
o |@
3
R 2
~ o
2 ~Om
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Weight of Thermo—lag 330660 Fiexi Blanket

Formulas
OD =2x075 + Condunt OD
> L1 =314159%(OD + 025x2) + 4

EACH LAYER 4~ Thzew L2 =314159x (0D + 625x4) + 4

SEE NOTE 2, L3 =314159%(OD + 025x6) + 4
A={LI1+1L2+L3)x12/1 88 = (L1 + L2+ Lyy12
W=Ax21
“Conduitl Conduwit (1)) OD.| L1 | 12 ] L3 [L1+i2+13 A | W 'W315% Flex | Flex  Audorp Awdrop
Swe | OD. | : i D 3) %)  +TLS) + TLi6)
gn) | Gmy | Gm) | Gm) | Gm) | Gm) | Gm) (RO ibet) (et | gbsiy () (bs) (s
075 | |.050; 255! 1358 15 15§ 1672 45.4!»'“ 3788 796 915! 073 3951 L7, %7
100 1315 282 1441 1599 1756 4796 399 £39 965 119 433% 17 4513
150 1900 340 1625 1782 1939 5347 4456 936 W76 240  S264 S8 Sax
200 2375| 88| 1774 1932 2089, 5795, 4829 1014, 1166 273 STST 60 848
300, 3500, SO0, 2128| 2285 000, 4413 3677 W RS &7 Wed 270 6.9
400 4500 600 2442 2599 000 5041 4201 882 005 1264 11393 36 8425
s00, 5563 706 2776 2933 000 5709 4758 999 1149 1536 1325 W6 WW
NOTES:

1. Ref. Spage 1-102

2 Apply €.25" thick third layer for conduits 2° and smaller.

3. Increase by 15% to account for over wrap or contour increase
4 Ref 4 SH. PESD-2-2RevCP-3

5. Use maximum flex length from reference 4.

6. Use maximum airdrop length as 4'-6".
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Thermo—lag Weight for Unions
Bt =
g Formulas
s 2T »‘,"* - Li=A+2°9750R = OD + 2 * (.75 (whichever is greater)
t"‘j 12=B+0750R = ID + 2 * 075 (whichever is greater)
— v V=LI1*12°075°¢=3"11"12

AIN0IND

44

W1 =V * 00487
W2 = A * (unit weight) / 12
W =W -W2

uva

aav

NOLYWENGD TN BEY

ON ROF

on Vo

L2NO - 02 -l20
20

}.___!‘.__ WSS =

[ TL | Conduit (1) 2! v ] nvrTconqu w WT of
it oD. w1 w2 | Unson + TL

() (m) | (in) ((m"3) (Ws) | (W) ; (W) (s)
s34 1050 255| 27 11 065 645 1
63 1315 282! 2719 ‘_Lsg__ggn_t, o2 12
18 1.900 381| 4218, 205| 140 96| 25
860 2375 447 suw| 249 JQL 083| 36|
5% 35w 613 $974] 437] 167, 2W| = 107
127, 45w Ti9{1o7as|  sas| 21| 3| 0]
| 867 5363 9.13] 14736 7I8] 280 437] @ 195
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Thermo —lag Weight for Unions
1 1§ F i AG
DENSITY
F — :ur 5 Pact %)

W3=30"025*(L1+12+12)*4*00487
=01461* (L1 + L2+ L2)
Total WT = WT of Union + WT TL + WT Stress skin

| Condust | Stress Skin| Total WT |

Size | W3
|y | () | () |
‘ 075 | 118 22
B, .- B . . WO,
NN S~ ) 25|
__ise| S| Al
__200] 186 35]
3 2 2% 2 B2
| A8 285, @ WS
! S0 345 29|

NOTE: Use column labeled total weight for design.




Thermo — lag Weight for
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81"

< Thermo—lag Weight for BC
IR

Q‘
gls Formuias
= W3i=30°025°(L1+0L2+1L3)%4*00487
- N =01461" (L1 + L2+ L3
= L Total WT = WT of BC + WT TL + WT Stress Skin
2
o

=
Lo
-ls

‘J

| Cond ;f(fs-mf-s&i Total WT |

g el w3
§ | =) | M?,

75‘ { i3
o 3wl = mal

4V
rT
l
1

i T = T
- é 1.50 i 89
. I 2m| @] ez
b— —‘——-————-——‘- —_————
L 300 44 94
— STy
i % = =
,?J'-E | ses| R ST
A S
!
N
: fo NOTE: Use column labeled Total WT for design.
Q 'y
XL
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Thermo —lag Weight for LBD
- Formuias
: x=a+15
. T y=b+15
z2=C+ 15
3 L. | Vi=a*b*c
0 e L V2=x"y*z
| V3=314159*(0D)~2*075/2
: W1 = (V2 - V1 - V3) * 0.0487
| | = i 8
x b — B N
L1 + L2 = LBD dimensions
[ Condua| T 1'&-"] L8| a(M | B Tem| Iy T 1 vnf 2| val walez |
| Sace | om| OD | w ’ 1 : | ' ! ; :
| ! ! ! ! i | | " :
@] @ | o] @ ] e | = T - | | = L 1.. W oy e |
ns!* s.\_(t 1ese] e uarn s mi “it“'m’..; o937 “591 nzs| w2 1% 13ss) 1azs|
| iee) o.u+ g;xgi‘ u.i unml mT 43| 13M375 | 69375 uzsoj[ w8, 22| 7.-1 sy s
15| 7.14 1% o u_a‘: 'Nmf gu{wlm& 69375 61250 W28 s-u$ us‘; 1hee]  1125]
i un: g¢+ 235 e uor*_ sn‘rs? 443| 139375 | €937S| 41250 V28| 2! eas| 129 LS|
| 3ee, Sse| 3 2200 1987 ¢ 343 zu_c_r_s_}gugs_ai 71250 | 1S90 | 16700 | 1443 | 29S| 1MW
100 711; » ua‘} sunj( znnp;gx_m-L 13| M| 133w 9930;13511;3175* ime| asw 2563
-‘!'1, se7] sse| a@el Ron| 2% eS| VWS, G| W2N) M2 SN %ae| 2rv] 2875
NOTES:
1. Ref. 5page 1-102
2 Ret 4 SH PESD-2-2RevCP-3
3. Ret 7 Antachment B

a9,

| 1men |

4 4

127
t

wTe

| LBD !
) | (LBS)
75¢ <

T asal
6‘+ l‘<
477 138
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Formulas

W3=30"025"00487*(2°X +2°Y + Z) [|alongdox edges)
We=314159°025°025°*0R7 * ({OD + 1)~ 2 - OD " 2) * 2 [around condtuit)
WS = 314159 ° OD * 025 * 1.25 * 0.0487 * 2 [around conduit]

Total Siress Skin = W3 + Wé + WS

Total WT = LBD WT + TL WT + Total Stress Skin WT

| Conduit Stress Skin| Total | TowalWT
Size ws Stress Skin
() (tos) (s) s |
75 e 214 207
Loe 013 220 196
10  urs| 018| 22l w1
200 0L 2@ 150
300 033 3s2 a9
o 043 455 857
| 5 053 s21] 1045

NOTE: Use coluran labeied Total WT for design.
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Thermo—Lag Weight for Tube Steel (9 AULE

7 Formulas
Al =(a+2*075)*(a+2*0G75)
A2=axa
: A3 = A1 - A2
@ WT TL = A3 x 12 x C.0487

Tssizz | A | A2 A3 7 WT TL
et | @~y | @2 | mem) |
2@ | 1225] 4] @ 825 48|
W | 2025 9| 15| 657
s | w2s| 1600 12| 83
S5 | 42|  2500] 1725|1008
66 | 5625 600,  2025] 2N
W | 2TM2s| e 282 1359
M 5 *ll;?!»1 um 2(?]5, 1534




Thermo-lag Weights on Junction Boxes

L (in) W (in) D (in) TL Weight (#)
60 48 30 462. N
60 48 18 366.32
60 42 30 422.21
60 16 24 339 37
60 30 24 301.89
60 30 20 27516
60 30 10 208,32
60 24 24 264 .42
60 24 18 226 94
60 24 12 189.47
60 24 10 176 98
60 18 16 174 .68
60 18 12 167.26
60 1? 12 125.04
54 36 12 232.20
48 42 24 317.67
48 42 18 277 87
48 36 36 360.41
48 36 24 285.46
48 30 24 253.24
48 30 12 183.68
48 24 24 221.03
48 18 18 169.23
48 18 12 129 .64
48 18 10 119.78
48 12 12 102.69
48 12 10 93.70
48 8 8 67.91
42 18 18 142.79
42 18 16 129.31
40 24 18 163.39
36 36 24 231,58
36 30 30 23413
46 30 12 145 42
36 30 10 135.66
36 24 24 177 &3
36 24 8 106.76
36 b3 12 112.88
36 i8 12 102.03
36 12 12 20.33

Stress Skin (#)

Total Weight (#)

19.07 385.39

19.84 44215
18.19 357.56
17.91 NN
16.73 29188
16.27 223 .58
16.44 280.8%
1556 242 .50
14 .68 204 .15
14,39 191.37
14.24 188.92
138 171.06
12,93 137.97
165.56 247.78
17.3n 334 98
16.44 284 00
18.19 378.60
16.44 301.89
15.56 268.80
13.81 197.36
14.68 2361
12.93 17216
12.08 141.69
11.76 131 .54
11.18 113.86
10.88 104 58
10.01 77.92
12.06 154 84
11.61 140.93
12.64 176.03
14.68 246.23
14.68 248 .86
12.08 167.47
11.76 147.32
12.93 190.66
10.69 11€.35
10.74 123.61
10.30 112.33
9.42 89.76

NOTE: For design use total weight plus JB weight from Ref 4 SH PESD-4.5,

FORMULAS

TLWT =L+ 075)%W + 075)*075°2 4 L+ 079*M+07H%075%2 & (W+ 075D+ 075075 *2) * 0.0487
Stross Skin = 3*0.2Z5*(L + W+ D + 1.5%3)%4+0.0487
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Thermo-lag Weights on Junction Boxes

L (in) W (in) D (in) TL Weight (#)  Stress Skin (#) Total mm (¥)
36 12 8 65.87 8.84 4N
36 12 6 58.64 8.66 67.18
36 6 6 39.87 767 47.24
30 30 24 180.26 12.92 193.19
30 24 24 156.94 12.06 167.99
30 24 10 99.18 10.01 108.19
30 24 8 91.07 8.72 100.79
30 18 18 109.92 10.30 120.22
30 18 6 66.63 856 76.07
30 12 12 69.16 8.55 77.70
30 12 8 56.44 7.96 64 .41
30 6 6 33.6% 6.79 40 .45
24 24 18 112.65 10.30 122.85
24 24 12 90.85 9.42 100.27
24 18 12 74 .42 8.65 82.96
24 18 6 55.36 7.67 63.02
24 12 12 57.98 7.67 65.65
24 10 10 a7 N 7.09 54 40
24 6 4 23.13 562 28.76
18 18 18 77.04 8.58% 36.69
18 18 12 60.61 7.67 68.28
18 18 8 49.65% 7.09 66.74
18 18 6 4417 6.79 60.97
18 16 8 45.63 6.79 52.43
18 12 12 46.80 679 53 60
18 12 8 37.60 6.21 43.81
18 12 6 33.00 5.92 asNn
18 8 8 29.56 5.62 3519
18 6 4 18.09 475 22.84
12 12 12 35.63 5.92 4154
12 12 10 31.90 5.62 37.52
12 12 8 28.17 5.33 3.0
12 12 6 24 45 65.04 29.49
12 12 B 20.72 4.7% 25.47
12 6 6 15.90 4.18 20.07
12 4 4 10.80 3.68 14.08
10 8 8 19.34 4.46 23.79
8 8 6 1422 3.87 18.09
8 8 a 1. .67 3.68 1524
8 6 R a0 2.00 11.01

NOTE: For design use total weight plus JB weight from Ref 4 SH PESD-4-5.

FORMULAS

TLWT ={[L+0TH*W 4+ 07507 *2+ L +07)*D+075%075*2+ (W+075)*M + 075 °0.75 *2]* 00487

Stess Skin = 3*025*(L + W+ D + 1.5*%3)%4*0.0487
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8.0 Conclusion

The weights derived in tnis calculation can be used for the
design validation of conduit systems covered with thermo-lag.
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