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ANALYSIS OF

THE THERMAL RESPONSE OF THE JUNCTION BETWEEN A
PARTTALLY PROTECTED MEMBER WHICH PROTRUDES

THE THERMO-LAG 330 FIRE BARRIER AND A CABLE TRAY

TSI performed a thermal analysis in support of its recommendation that
unprotected members penetrating the THERMO-LAG 330 Fire Barrier be
fire protected for a distance of at least 18", as measured from their

entry into the Fire Barrier.

For the purpose of this analysis, it was assumed that the penetrating
member is in intimate contact with the protected entity. The higher
the cross-sectional area of the unprotected penetrating member in
proportion to the specific mass of the protected entity - the more

critical the incipient condition.

A sqgiare tube, having 0.25 wall and an outside diameter of 4", is
considered in the performance of this analysis. The square tube is
penetrating into a 12"x4" steel cable tray, having a nominal wall
thicknees of 0.1 inches., The length of the square tube is considered

to be infinite. 7There is no direct penetration of flamet into the

interior of the square tube.




The square tube is protected with the THERMO-LAG 330 Subliming Coating
Material, in a dry film thickness of 0.550 inches minimum. This

thickness is based on the data contained in:

"Engineering Report On The THERMO-LAG 330-1 Fireproofing
Coating Thicknesses Required For 1 And 3 Hour Fire Ratings

For Various Structural Steel Members.

The data contained therein was empirically obtained and
analytically correlated to facilitate interpolation of
thickness as a function of time, heat flux, member, mass,
and duration of exposure within the limits of available

independent laboratory experimental test data,

The cable tray is protected with the THERMO-LAG 330 Subliming Coating
Material in a dry film thickness of 1.00 inches minimum.



The maximum 1imiting average temperature rise above ambient is 250°F.
The maxinum permissible temperature rise at any location is 300°F.
For 75°F, the maximum average temperature is 325°F. The maximum
individual temperature is 375°F.

This was obtainea by considering the ASTM E119 guidelines for a maximum
temperature rise on the unexposed side of a fire wall aseembly. The

fire environment used in this analysis is delineated in the ASTM E119
test method. The heat flux and flame temperature, as a function of time,
is depicted in Figure 1. TSI's multi-layer ablation, numerical

analysis program is utilized in this analysis.

The thermal environment around the thermally protected section of the
protruding square tube member was integrated to facilitate its use with
the uni-dimensional energy balances. For conservatism, the analysis
utilized the more critical path, which is obtained when the conditions
present at the junction between the penetrate and the cable tray fire

btarrier are considered.
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The following material properties were used in this analysis:

For Steel:

Specific Heat

Thermal Conductivity

Density

For THERMO-LAG 330 Fire Barrier Material:

Specific Heat

Integrated Thermal Conductivity

Density

Emissivity During Fire

Thermal Performance:

0.1 Btu/oF/Ibm
360 Btu-Ft/Hr/Ft2/°F

490 1bs/cu ft

0.3 Btu/°F/1b

0.10 Btu-Ft/Hr/Ft/°F
78 1bs/cu ft

0.9

t = 23.002 (1) (M W%’/ ®

1.3356



The results of the analysis are shown in Figure 2. The maximum

temperature attained at the junction between a partially protected
member which protrudes the THERMO-LAG 330 Fire Barrier and a cable

tray, at the end of the three hour fire exposure, is 295°F.



FIGURE 2

THERMAL RESPONSE OF THE JUNCTURE BETWEEN
A PARTIALLY PROTECTED MEMBER WHICH PROTRUDES
THE THERMO-LAG 330 FIRE BARRIER AND A CABLE TRAY
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SUMMARIES OF THE TEST RESULTS FOR FERMI 2
CONFIGURATIONS OF THE 3M FIRE PROTECTION ENVELOPE

The attached five summaries provide information relevant to test results
applicable to all the basic configurations of the 3M fire protection
envelope design at Fermi 2.

Four of the summary sheets provide a roadmap for defining those sections of
the generic UL Test Report that applies to the fire wrap design that
Detroit Edison is currently using. The fifth summary is of a te=t 3M has
conducted on their new junction box design. We currently expect to have UL
certification of this junction box design by the week of July 30, 1984.

The overall conclusion for the four tests UL has performed of our design
I §

"The electrical protection system(s) are judged to achieve a l-hour
fire rating”.

The test data from the 3M tests indicates that the new juction box design
has a l-hour fire rating.



REFORT SUMMARY 1

PROTECTIVE ENVELOPE FOR CLASS 1E CIRCUITS

Based upon U. L. Test Report File R10125-1, 2 Project 82NK21937
(Dated October 19, 1983).

Electrical Protection System CS-195/M on Trays

Material: 3M Fire Barrier Mat M20A, Scotch Brand Electrical Tape #49,
Aluminum Tape #49, (alternate #425 tape), special staples Fire Barrier
Cord #34 and/or 5/8" steel strapping, 1/2" hardward cloth and Fire Barrier
Caulk CP-25 and/or Putty 303, Fire Barrier Composite Sheet CS-195, and
Unistrut Framing System.

Page
Result In U. L. Test Report
1.0 Fire Prot. Rating One hour Cc-1
1.1 ASTM-El1l9 Fire Conforms T2-2
1.2 Circuit Integrity Pass c-1
1.3 Temperatures on * Appendix B
Cables
1.4 Cables Generic XLPE-PVC 6 &7
1.5 Hose Stream Test Pass T2-3
1.6 Furnace Size S0 At 2V 7
*Temperatures on Cables at 60 Minutes (OP)
Minimum Fill of Cables in Open Ladder Tray

300 MCM 7/c-#12 2/c-#16

Ave. Max. Ave. Max. Ave. Max.
U. L. Test 2-System 1 284 332 399 414 385 46R

U. L. Test 2 - System 1 was a 4" x 24" tray

NOTE: Attached are temperature summaries and graphs for this test.

100/R265/2.5
072784 Page 1 of 12



REPORT #3410539909-15A

TEMPERATURES ON CABLES VS TIME

The attached graphs show the specific data that is detailed in the U. L.
report for the test on cable trays. The format gives the specific
thermocouples, the minimum value at the that time, the average of the
thermocouples, the maximum, statistical data, and the number of
thermocouples used in the specific average.

The graphs and that data use the same data name.

Page 2 of 12



UL Test 2
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FILE NAME® CSM300.TR2
TC#s
DEG F

14

17 20
T=MIN
67.900
68,000

" 68,700

69,500
70.600
71,700
73.100
75.100
75.900
77 .900
RO.100
#0100
R2.600
H5,900
0,200
CH ,BR00
106,60
117.70
124,60
132.30
143,70
152.00
160.50
172.70
185,90
194,60
199,00
201.00
201.90
203.70

T=AVG
68.367
68,533
69.067
49,833
71,067
12.2517
74,433
76.100
718.300
719.167
81.633
83.033
B6.167
00,200
97.167
111,53
120,13
130.70
142,33
'56'77
166,03
175.00
193,43
203,03
216.60
226,33
248,23
263.00
273.47
283.83

T=MAX

68,700
68 .800
69.300
70.000
7' .Jm
72 .900
76.600
77.800
81.300
80.300
R4, 000
84,300
89.800
92.500
102.60
118,20
130,00
142,10
155.10
170.00
185,60
193.50
£33.50
247,90
264,10
276,20
286,60
295.10
313,80
332.40

T+1SIC
68,782
63 .995

69,388

70.122
T1.470
72 .869

76.326,

77 .580
81.049
RO,.372
R3.712
B6&.147
R9.767
$3.927
103.51
122.56
132,26
142,08
158,18
177.98
iI87.12
196,11
230,45
242,68
258,32
270.05
293.03
316,70
335,61
353.75

T-1SI1G
67.95!1
68,071
68,746
69.544
70.663
71,664
72.540
74 ,620
75.551
77.96)
79.554
79.920
R2.566
84,473
9N.R26
100.%0
108,01
118,40
126,49
135.55
144,95
156.41
163,38
174,88
182.62
203.43
209.30
211,32
213,92




UL Test 2
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FILE NAVE? CN7C12.TR2
6

TC#s
DEG F

2
4

()
!
10
12
14
o
19
20
22
24
A
A
30
32
34
3o
34
40
4?
44
45
49
50
52
H4
56
53
60

T-MIN

64,400
$R . 600
69,100
70.000
71.200
72.700
74,400
76.‘m
79,000
A1 .,700
84 .Om
H6.700
"9 ,N00
93.400
97.700
125,30
143,70
161,30
178,30
198,50
222.40
244,00
262 .60
278,90
291.80
308.00
325.30
342,30
364,40
384,70

T=AVG

A9 ,000
69.250
70.000
71.050
72.750
74,900
77.250
80.200
83,550
A6 .800
89,900
93.750
97.100
105.90
112.55
131,95
146,30
161,95
180.90
199.85
225,95
245,00
244,05
284,40
301,20
317.05
333.80
354.35
376.75
399.30

T-MAX

69 ,.A00
6v.900
70.900
72.100
74,300
77.100
A0.100
84,000
88,100
91.900
95.800
100,80
105.20
118,20
127.40
138,60
143,90
162.060
183,30
201.20
229.50
247.20
245.50
289,90
310.60
326.10
342,30
389.10
413.90

UL Test
System |

T+I1SICG
69 248
70.170

715273

72.535
74,942
78.011
81 .28
85.574
89,985
94,012
0R 244
103,72
108.56
123,34
133.55
141,35
149,98
162.87
184,29
201,76
230.97
247.86
266,10
292.18
314,49
329.85
345,82
371.39
394,22
419,95

2

T-1S1G
68,152
68,330
68,7217
69.565
70.558
71.789
73.219
74.826
77.115
79.5R88
81.556
R3.780
B5.645
AR, 204
91,549
122.55
142,62
161,03
177.51
197.94
220,93
243,34
262.00
276,62
287.91
304,25
321.78
337.31
359.28
378.65
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FILE NAMEs CM2C14,TR2

TC#s @

6
T=-MIN
68.400
68,400
68,600
69,000
69.900
71,100
72.800
75,100
76.600
78 ,400
RO.400
82 .800
85.500
83,700
92.R00
107.40
119.%0
132.90
146,90
155.30
169,40
176,90
180.40
182,40
188, 70
188,90
189.90
197.90
198,90
214,50

7

10 N
T-AVG
683,960
69,160
69.870
71.190
73.120
75.840
79.190
83,320
83.610
94,090
913,930
103.83
108,81
112.39
118,54
134,28
146,56
159.02
172.49
187,34
204,85
223,03
243,16
2A2.136
2R0.R87
300.13
31R. 77
339.26
362.62
335,31

15 23

T-MAX

69.400
69.500
70.°w
73.400
77.800
83.400
91.600
101.90
120,50
134,20
140,80
145,20
144,90
141,90
141,00
159,10
169,30
186,70
210.20
243,00
267.50
232,80
303.40
323.70
345,60
367.30
394,30
418,20
443,00
468,40

UL Test 2
System |

26 27 30

T+I1SIG
69.313
69 .556
70.598
72 .649

. 75.524

79.575
84,831
Q1 .429
100,72
111,35
118,39
124,30
128.54
130,44
134,35
153.29
163,12
175.61
191,29
212.82
235.97
259.62
287,34
214,49
339.88
367.09
394,33
420.16
443,41
459,00

T-1SI16G
68.607
68 . 764
69.142
69.731
70.716
72.105
73.549
75.211
75.499
74.833
79.570
83.360
R9.0R0
95.340
102.73
119,27
130.00
142 .43
153,69
141 .84
173,73
IHA, 44
198,98
211,23
2.1.86
233.17
243,21
258,36
281.83
301.62

’
10

10
10
10
10
10
10
10
10
10
10
10

10
10
10
i0
10
10
10
10
10
10
10
10
10
10
10
10
10

8 of 12
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REPORT #3410539909-15A

INSTALLATION INSTRUCTIONS

CONTENTS:
5300-T1
5300-T1-1
5300-T9
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3% " Bit Tip Self Drilling Screw
with %" x Ya" Washer

(68" ¢1" Spacing)

4" Strip of V2" Welded
Hardware Cloth

4" Strip Fire Barrier Mat M20A

va" Fiwe Barrier Composite
Sheet Foil Side Facing Outwards
Wrap Tray With
One Layer of
Mat 20A (See 5300 T9)

End View
Wrap Tray —=\
With 1 -
Layer of
Mat M20A
(See 5300 T9)

Plan View
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Fire Barrier Mat M20A
With 2" Welded

Hardware Cloth
See 5300-S

Jnistrut Box
Frame

Fire Barrier Mat M20A
With v2" We'ded
Hardware Cloth

See 5300-82

Bit-Tip Self Drilling Screws
With Washer

(6" 1" Spacing)

Fire Barrier

Composite Sheet

Option: See Drawing 1[
5300-T1A For Banding
Optlon.\ T2l A

}

Box Frame

NOTE:
Butt Seam Spacing That
Exceeds %" Or Smaller
Than %" Maximum Should
Be Caulked With

Caulk CP-25.

OPTION:

Welding Unlistrut
Permissible In Lieu Of
Unistrut Fittings.

NOTE:

Fire Barrler Compoeite
Sheeot And Fire Barrier
Mat M20A Must Be
Installed With Aluminum
Foll Side Facing Away
From Protected item.

e

oare

1o v M

28/FEB/83L

*J.F.RRENIK

Electro Products Division 3M M

 5300-T1_

Fire Barrier &4

Cable Tray
Protection Systemn




INSTALLATION DETAILS

Installation Inatructions

1. (Wrap tray with one layer of 49" wide mat M20A as detailed in 5300-T9 and described in

5300-H1)

2. Insure a minimum 2" overlap of each layer. When placing {
M20A, butt seams. (See 5300-H1) cover seams with either -

3M #49 tape.

and 5300-U1-1).

5300-S2).

he next 49" wide section of mat
wide, 3M #425 tape or 4" wide,

3. Assemble Unistrut or engineering approved equivalent box frame on cabie tray (see 5300-T1

4. Cut Fire Barrier Composite Sheet to fit onto exterior of box frame. All comar seams must be
constructed so that one Fire Barrier Sheet overlaps the other sheet (reference drawing

5. Attach Fire Barrier Composite Sheet 1o box frame. Use 3/4” bit tip screws with washers; use
only enough screws to hold sheets in place.

6. Cover all seams and edges with Fire Barrier Mat M20A 4" wide as described in details
5300-S1-1, 5300-S2-1, and 5300-S1A-1.
NOTE: An option to using self-drilling screws is banding seams on the box system.

See Detail 5300-T1A.

R — |
| BN 3 OATE REv [ )

TN S Fire Bamier
:-:.::-.-'o:.t:":-‘..,o: :“'l-'v-:w:-"'.:n..':.-.. T OO WA (=]

e o et g e eere |

. p Cable Tray
Protection System
Dectro Products Division 3@ 5300’1'1 -1 y
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Cable Tray

- o

Mat M20A

Detall A

Mat Application With Hanger Interface
(See Also 5300},

“

i

/—ngﬂ
Aluminum
/ 3" Wide, #425 Tape, or
[ 4" Wide, #49 Tape
| =
: RI0.0.0.0.£157% 0. O O0O00 00
 Pe—— Lrsemn Tl Rg
.
Cable Tray Wrapped
With One Layer Fire T
Barrier Mai M20-A
Butted Against Unistrut o} 2" Min. - 8" Max.
Support P-1000 Overlap
L 3 DATE n-t-vjcn.
e S e 55 Ao 7o 55 b | 12 APR. 83 :
A P A - Cable Tray Protection
S T ST R e e = System with Inner
o e
JF.KRENIK Layer of Mat M20A
Dlectro Products Division 3'1' 5300-T9
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REPORT SUMMARY 2

PROTECTIVE ENVELOPE FOR CLASS lE CIRCUITS

Based upon U. L. Test Report File R10125 Project B2NK21937 dated November
2, 1983

Electrical Protection System M20A on Cable Trays

Material: 3M Fire Barrier Mat M20A, Scotch Brand Electrical Tape #49,
aluminum tape (altermate #425 tape), special staples, Fire Barrier Cord #34
and/or 5/8" steel strapping, 1/2" hardward cloth and Fire Barrier Caulk
CP-25 and/or Putty 303.

Page
Result In U.L. Report

1.0 Fire Prot. Rating One hour 7
1.1 ASTM-El19 Fire Conforms 6
1.2 Temperatures on * I1lus. 4 thru 13

Conductors
1.3 Cables Generic Bare Copper Wire 4
1.4 Hose Stream Test Pass 6
1.5 Furnace Size 2 Wi =
1.6 Temg. on Cable Tray Tray Rung - 367°F 6

Tray - 324°F NA

1.7 Max. Edison Electrical 190° F

Cable Rated Conductor

(Edison Design #)
1.8 Max. Individual Cable 394°-86° = 8°F 6

or Cable Tray Temp. Rise.
1.9 Max. Cable Temp. 308 + 190 = 498°F NA

inside System

(Calculated from above)
1.10 Min. Temp. for Cable 610°F NA

Failure (31 Report

93800 30601)
l1.11 UL Rating - Acceptable Based on 498° (1.9) 6

being less than 610°F (1.10)

*Temperatures on Bare Conductors at 60 Minutes (OP)
U. L. Test 250 MCM 1/0 #8 AWG #14 AWG
- Ave. Max. Ave. Max. Ave. Max. Ave. Max.

4" x 24" Tray 255 286 272 356 288 27 347 394

Attached are graphs and summary data

100/R265/2.0
073084 Page 1 of 14



REPORT #3410539909-17A

TEMPERATURES ON CABLES VS TIME

The atached graphs show the specific data that is detalled in the U. L.
report for the test on cable trays. The format gives the specific

thermocouples, the minimum, statistical data, and the number of
thermocouples used in the specific average.

The graphs and the data use the same data name.

Page 2 of 14
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U. L. Test on July 14, 1983
Report Dated November 2, 1983

250 MCM Conductor

_Time _ Minimum _Average Maximum A - ~ A+ @

205. 8‘02. 87.2. 0603. 83.7. 90.7' q

500. 66.5. m.z. '08.8. ﬂ?.ﬂ, 97.6. 9

7.5, 86.7, ¢8.0, 129.9, f0.9, 115,.2, &

10,0, 87.3, 11,5, 172,0, Bl.4, 141.7, 9
12.5, 92.5, 132.), . 182.9, 97.9, 164.3, 9
15,0, 119,9, 160.5, 188.,8, 132,0, 188,9, 9
20,0, 181,2, 193,3, 199.9, IB7.4, 199.3, 9
25.0, 202.3, 203.5, 204.,5, 202.R, 204.3, 9
30.0, 205.,3, 207.8, 208.8, 20A.4, 209.1, 9
35.0, 206.4, 208.8, 209.9, 207.4, 210.,2, 9
‘n.o' 206.6. 209.2o 2'0.6. 201.8. ,,'0.6' 9
45,0, 20&.4, 209.4, 210,9, 208,2, 210.7, 9
5.0, 209.9, 213.,5, 227.3, 207.8, 219.,2, 9
55.0, 211,6, 238,3, 354,1, 193.R, 2R82.9, 9
w.O. 2280‘. 25502. 28507. 238.'. 272.3. 9
.
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Report Dated November 2, 1983
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Time Minimum
’ob. “5.5.
H.0, H6,9,
7.5' N7.ﬁo
10,0, R0,
12.5, 0.7,
150, 103.8,

20,0, 174 4,
2H.0, 19,8,
30,0, 204,101,
3%k,0, 206,.4,
40,0, 206,.6,
a%h.n, 206,6,
ﬂ)dh 209.20
"0, 2172,
AL, 239.,2,

Average

Q4.06,
104,48,
124 .4,
|37.ﬁo
1530,
167.6,
191.5,
202.5,
206,46,
20,3,
209.3,
216.4,
224 .8,
246 .8,
272.3.

Maximum

- ————— . ————— . ——— - | . o T — - ] T ———

10,0,
124,27,
173,0,
182,13,
137 .14,
191.5,
197.4,
204,4,
208,71,
210,27,
212,95,
241 .4,
2748 .1,
314.8,
3LYS .8,

A -

nL.2.
0.0,
R7.1,
95.2,
112.2,
130.7,
‘"?000
200,81,
204 .5,
206.8,
207,2,
202,2,
195.7,
2001,2,
224,17,

A+

104,10,
'?’oh.
161 .5,
'7".7.
194 ,0),
204 .4,
201.9,
204,27,
20R .7,
200,818,
211,95,
230,06,
254 .0,
292.4,
320.,0,

#

2O IO TS

U. L. Test on July 14, 1983
Report Dated November 2, 1983

2/0 Conductor

Page 6 of 14



-t ey

K

' .
I

-t .
' .

BN 0
\ s
ST

e b iy n e SR me S e S e e S Rk S e o e s SRR B e e S B i 1w T e s e el I

.

—-—--o.---, - —-— - ---Y - - -]

e |

U. L

#8 NWG Cngc.iur.‘-}_or

———— -

-

= om VAX Ihg)r TENPELATIRE
* o= AVELACE TEOPELATURT kY
v s MNP TENPRRE UGS
-~
:
~
Y ’
p) 3 3 3 3 "
-~
v
~ -
”~ ~
-
b/
-~
"
-~
. v
- v
v
&
st s St |, o e s | o o e | e i v e | i e s s T e i s e
ron “.l\, ~N =3 ";;\.'\ ‘.‘\.f\ cen
.
'TY"F’ !t- 'l'Y"'l"r‘("
CEi e md s I TORTE b 0 I T an P
A 8 LS T T I A

;f‘:

Page 7 of 14

Test on July 14, 1983
Reporz Da'ed Novimber 2, 1983

Voo vvse ne P oa on =

e

y
3 s ew

Bl il e B a1

@ - .



Average Maximum A -

Time Minimum

2:%9, 86,9, 95.7,
5.0, M.7, 104,3,
T 9 8B.4, 124,1,
10,0, 3.6, 134,06,
§2 .5, 110.4, 153.4,
15,0, 137.8, 173.6,
2000, 191.4, 194,7,
"elle 202,71, 20860,
DN, 204.3, 207,27,
3H.,0, 207.1, 20R,.6,
40.0, 207.3, 209.,4,
5.0, 208.5, 210.1,
50,0, 209.9, 216.8,
55.0, 219.,2, 246.0,
SN0 F6F:de 2L 5,

106,.4,
129.8,
176.0,
179,18,
186.9,
192.5,
198,1,
207.6,
20R,7,
209.5,
2109
212 %,
226,17,
263,.6,
306.7,

RS .8 ,
79.3,
81.5,
90.4,
116.5,
148.,5,
191.3,
202.8,
205,72,
207.6,
207.9,
208,6,
209.3,
225.2,
268.0,

A+

e — s S Ve W S A o e o o

105,46,
129.4,
166,7,
178,17,
190,.4,
‘QR.-’.
198.,1,
207.4,
209.2,
209,17,
210,9,
211.6,
224 .3,
266.7,
306.9,

BALBABAMDLLLADDLLLD

U. L. Test on July 14,1983
Report Dated November 2,>1983

#8 AWG Conductor

Page 8 of 14
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#14 AWG Conductor
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U. L. Test on July 14, 1983
Report Dated November 2, 1983

£14 AWG Conductor

Time Minimum Average Maximum A~ A+ #

L #5.0, 93,2, 114,13, R2.3, 101,00, 9
P04 "‘Joﬁ' ”"050 194 .4, 7".30 124 .4, 0
1.5, 6,2, M113.7, w7, 1.2, 149,n, 2
1.0, 927, 125.,9, 184, BA,O, 1642,0, 0
125, Ry AN, 2, 186,99, b2, 0, 7.5, Q
1h,0, 139,01, 1A7.3, 103.4, 145,0, 89,5, Q
20,0, I#7.3, 1093,0, 199,72, I1RR, 8, 19/7,.3, 9
M, 00,0, 03,8, WK1, 201.,6, DPOAN, o
.o, 208,6, 207.9, 210,0, 205,R, 210,0, 0
3H.0, P08, 7, 200,11, 211.,2, 207.A, 210.A, 0
40,0, 206.,4, 211,32, 20N, 201.8, 24,7, 0
ah,h, 20R,0, 235,46, 25A4,.9, 218.,3, 242,90, 0 »
hO. 0, 228,0, 210.0, 294,7, 247.,%, 20D .5, 0
the)y I87.3, 3JN11.%5, 347,13, 284,), 337.0, 0
oY, 270.3, 346,17, 393.,5%, 309.0, 3R4A,4, 0

Page 10 of 14



REFERENCE PRINT »  REFERENCE DESCRIPTION
5300-T16~I -~  INSTALLATION INSTRUCTIONS
5300-1Ti6-2  --  INSTALLATION INSTRUCTIONS (Cont)

5300-Ti6-ML Sl MATERIAL LIST

IR A e
MULTIPLE CABLE TRAYS f'l"':-”x‘ 'f;; 14%5‘,_ K
% -~ CABLE TRAY. ot ot

[—- ~ 4 LAYERS

’ ¢

OF M2OL AT 4 LAYERS ’ » 2t B
MAT M204 o w [ oas
THE SAME PROCEDURES MAY BF FOLLOWCD FOB SI07-BV-SI0E,
OR STACKED TRAYS A5 USED 70F SING.D TRAYS —p e —
___Detail A |
) 'f'\"““‘ SIDE VIEW
T 5/8* CARRON STEEL BANDS ON @* CENTERS, (CUT-AWaY &7 SZaws)

OR CORD 34 SPACED ¥ max, ~
{CORD MUST BE COVERED Witk

ALUMINOM TRPE &7 TER WRAPPING) ~ {Fiag‘-grf-gg :;1' T

THE DEP!CTION AT RIGHT SHOWS

\

s

T e TN |

=

I T A —— .

TWO SEPERATE INZIDENCES OF STaEE O )
FOSSIBLE SEAM SPACING i RIT er N
IN THE APPLICATION OF FIRE S (NS 152 i
BARRIER THERE ARE N0 GAPS 3 :
IN COVERAGE \ ;
NCTE:
2' MININUM SPACIAS o i
2 MINIVUY SPACING !
172° PLASTIC STRASPING BETWEIN SEAWS 07 —» . e !
TC PREVENT T0P SaG - SUCCESSIVE LAYERS i
y‘
1
R :
FIRST LAYE® WA™ WA —— i
STCOND [AVER MAT MODA - l
THIRD LAYER MAT M20A—
FOURTH LAYER MAT M20OAM- :
ISSUE |DATE —[sz . o ;’;-
Al Y@ amarte Yechnicel farmetier 300 racammends’ ene ' Cov
B s st 5 paran o e s Bt 2 | 10-i10-83 ' FIRE BEA3='ZR
...."”‘.'lﬂ'd.‘.,ﬂ . 1o :c;;o;“:g: - -‘TENV;-J--‘ ; F'L'.n --\-
JR _Tuziski I Straight Fun 3
PR pwr. PV g 7] S b E et -
—Jpa eTourneac ["onHundek ' - Jand MLiitiz!s :
E-Ta
| 5200-T16 N2CA




INSTALLATION INSTRUCTIONS

Straight Run of Cabl e Tray (continued)

9. After the last layer has heen applied, the entire system nmust be
restrainal with either 5/2 jach car'vn stesl hards or
Cord #34, The specing of the 32 oe] banls is ® inches maximum and the
spacim of the Cord #32 is 3 inches macimum.

10. The Corl 434 must he werwrapped with a layer of Aliminum
Tape to maintain spacing anl peotect it from danage.

i \‘ 4

Multiple Tray

l. Multiple trays are wrappel as a sivyle wnit, using the techniques far
the simle trays.

2. If the mat neels support to prevent sagiing, 3 plastic band may be
applial around the trays,

3. Hanjers which penetrate into the system sho i'd first be wrapped
according to the appropriate hamer ins*ruction., The intersection >f
the hanger and the Mat should he protected the same as the dropouts,

155 DAaTe e Cw

- & |_‘\\

Al ST REmenty 10 R Rl nlor gt o SR e D e BBt 0ny
(EM QNSNS Sgre =~ Me BT S5 19 we DRl ewl 10 be el
e Rowesr  LAEE 1he (0N ons 0F Lse AN PO B On ok
S Gies 2 tovpe o e e s | ) p . RE SARRTSR TRA »
B oS & s T bhe ey S 5 v oA b ULIER THA
Wt any 0F Bur BIOBUE s 1o 10 De B0YaC e | mr;n. -_4'7- T.",'\' -‘\‘n

e I i

- X =me‘-‘“’- "I PRAY
Electro-Products Division 3M

Page 12 of 14




e T
3M MATERIAL USED -- SEE SHEET 5300-TT-l FOR ORDIRING INFORMITIOL
. REFERENCE NAVE . TVRADE NAME !t N g
MAT M2CA -’ v B=..N'\ —‘F" E-‘k’-"- E= "MAT N,,;\
CORD 34 -t 3M BRAND FIRE BARRIER CORD 34
ALUMINUM TAPE o SCOTCH BRAKD ELECTRICAL TARE 049
ALTERNATE AFPROVED TAFE 3W ER2WD 425
USER SUPPLIED NATERIALS R e T
__REFERENCE NAME _ __TRADE NAME P el )
STAPLER s OSTICH MODE- P-4 STAPLER OR E£QU VALENT
STAPLEIS) " BOSTICH STAPLES STCR 50A-9/18" OF EQUIVALINT
LASTIC ST RAD -~ 172" PLASTIC STRAPPING
STEE BAND - 5/8* CARBON STEEL STRAFPING BANDS
'
'
i
|
|
{
R N A T
- | IRE -4 Bk -2 TN a5
A ghatements, teetnies inlgrmetior gnt etsmmendet ors | | Fii - 5“ : -y &'.a.\.‘. 3
e T s i et €8 e eere i 16-10-83 braighs Boos rgu - |
7 boyons o coniral, BB she s0" bo e Ty @y Jroscacenas- et smapeces et S-ag b 1w il i AR !
dreet o o o, tesuiting from thy wee ef NOT T SIALE o T £ ‘e i 2 4 . -— '
T™his Meteris o dengn IV s any werret'y she be o ' J. R LT INSH ar“ P .t re" 'S :
repioes any o' sur pradue’s Teand 1o e detect ve »; - PRSP s "”‘;\h {T& =1 4 -t 9. & ~ -~ “ - ’
_ J" pa wroummeau}™ ow Kunie® b M2terigl List :
bty 8 3
Elsetro-Products Division/3u IV $300~-T16-ML | N.oou' A R



.

RETZRENCE PRINT »
5300-T17-1
5300-TI7-ML -~

REFERENCE DESCRIPTION
INSTALLATION INSTRUCTIONS
MATERIAL LIST

3 TOP LAYERS M20L 7
COVER LAY-IN PIECES
TOP PIECES SHOULD Bt
CUT TO OVERLAP THE

ORIGINAL 4 LAYERS 3y
AT LEAST 4" ON EACH
SIDE.

TREY
WANGER

SRR -y

-

/
/ | R VeI R Ty v
- ~—— 4 OR MORE LAYERS

OF MAT M20L TO BRING
LEVEL UP TO OR!GINAL
4 LAYERS |IF PQSSIBLE
COVER SIDES OF TRAY

r//

e ————

0RS Lav-w r»—-m‘ - ﬂ; i
;_ o -T'lr——— = S C—
: ! = |
! I
{ i b :
§| e ey ORE
| |
' A le S $i8 :
e || WYl S
= ¥ - .
o o
5/8* CARBON STEEL > L_ 1 4 |
umsrno:s§w [ _\‘
FOLD 8alx }
MO ST e : i ;
LW T P S e
_-_4._——‘7_____/

ISSUE |DATE REV  |Cm o -
T s e et & e oot o 2 10-10-8 ’ ’ - o
. "5 we [ " -10- 2 ] : : fa = :
s e il o, e s LRI SN SN FIRZ 223= =3
et o 0. retelt ng frem the use of NOT 7O SCALE | Cw. . L. & o
o ey ¥ saly wereenty Abe be te J.R. TUZINSKI J Tray - o Bpled
raplece eny of sw preduety leund s oe e NIRRT T, T S .,——1 3 SN A i
- ® p.a eTouRNEAU [ D% "HunDEd Y- | IRtarfzca
ik T ERVTR z ——j k » Ll o
Electro-Products Division/su  GINR 5300-T17 L NMzCA
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REPORT SUMMARY 3

PROTECTIVE ENVELOPE FOR CLASS lE CIRCUITS

Based upon U. L. Test Report File R10125-1, 2 Project 82NK21937.

(Dated October 19, 1983)

Electrical Protection System - 3M Mat M20A on Conduit & Air Drops

Material;

3M Fire Barrier Mat M20A, Scotch Brand Electrical Tape #49,

luminum Tape #49 (alternate #425 tape), special staples, Fire Barrier

Cord #34.

Fire Prot. Rating
ASTM-E119

Circuit Integrity
Temperatures on CTables
Cables Generic

Hose Stream Test
Furnace Size

P e e e e
- »
DV WN~O

Page

Result In U.L. Report
One hour c-1
Fire Conforms T1-2 T2-2
Pass c-1

* Appendix A & B
XLPE~-PVC 2,3,6 & 7
Pass T1-3 T2-3

22' 10" x 14'

2" 2

U. L. Test 1 - System 4 - 2 Inches Conduit Minimum Fill
U, L. Test 2 - System 2 - 5 Inches Conduit Minimun Fill
U. L. Test 1 - System 1 - two cables of each size

*Temperatures on Cables in Conduit at 60 Minutes (OF)

Minimum Cable Fill

Layers 300 MCM 7/c~#12 2/c-#16
of Mat Ave. Max. Ave. Max. Ave. Max.
Us L. Test 1-System &4 5 — ——— 281 353 234 2%
U. L. Test 2-System 2 2 33 BN 42 436 440 521
NOTE: Attached are graphs and summary data for these tests
*Temperatures on Cables in Air -Drop at 60 Minutes (Uf)
300 MCM 7/c-#12 2/c-#16
Ave. Max. Ave. Max. Ave. Max.
U. L. Test 1-System 1 292 292 199 199 342 442
100/R265/2.8
073084 Page 1 of 17



TEMPERATURES ON CABLES VS. TIME. 3M SUMMARY OF U. L. DATA

INSTALLATION INSTRUCTIONS

Page 2 of 17
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FILF NAME: 2M7C12.C0I

#* = Number of thermal couples averaged on all data pages like this.

TC#r 166 171

DEG F  T-MIN
2 A7,400
1 08,300
6 70.000
B 74 .00
10 79.700
12 82.800
14 86,500
16 93,300
18 G4 ,300
20 9%.700
22 161,30
24 104, 60
26 108,10
28 107, 70
30 113.60
32 117.10
34 120.70
36 121,00
38 124,10
40 130,90
4. 134,90
44 137.20
446 143,90
48 143,50
50 148,20
52 154,90
54 164,80
56 157,20
54 169,10
00 169,80

T-AVG
AT.700
68.1700
73.050
11.250
81.050
R3.200
R7.450
94,000
98 ,H00
104,80
110.85
117,25
125.00
132.15
143,10
154,65
166,55
175.15
184,95
192,70
199,95
211,90
223,80
230.20
238,80
241,45
259.95
263,29
275.35
281,35

T=MAX

AR, 000
69.100
16,100
79,700
R2 .400
K3.600
89,400
94,700
103,30
111,90
120,40
129.90
141,90
156,60
172 .60
192,20
212,40
229.30
245,80
254,50
265,00
286,60
303,70
316,90
329,40
342,00
355,10
369.20
381,60
392.90

T+1S16G
AH L1124
69,265
T7.363
£, 715
82 .59
BH,793
94,9090
114,84
124,36
135,14
145,90
166,73
184 K2
207.715
231,39
251.713
271,00
280,10
291,94
317.54
236,80
352.81
366,93
380.75
304,51
413,11
475,61
439,11

T=-1SI1G
67.276
68.135
68,737
73.785
719,141

R2.635
84.107
e3.010
92.436
94,759
97,344
99.360
101,10
97.573
101,38
101.55
101,71

98,570
98,895
105,30
107.96
106,26
110,80
107.59
110,67
116,15
125,39
112,29
125.09
123.59

VNVNNVNNUNNNNVUNNNNDVDNVYNVDNVNN YN VDNYVVONY

-

UL Test 1
System 4

4 of 17



MTC=->TMTEM

m LM OMT Z

400.

3500 .'

300.

250.

200.

150.

100.

50.0

0,000

UL Test 1
System 4

I punsssmm— pr————1 PSS Lty Eed il

v = MINIMUM TEMPERATURE 2/C #14 IN 2% CONDUIT
# = AVERAGE TEMPFRATURE 2/C #16 IN 2" CONDUIT
~ = MAXIMUM TEMPERATURE 2/C #16 [N 2% CONDUIT
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DATA FILE NAME® 2M2C14,COI
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FILE NAMFr 2M2C16,C0OI
TC# 263 264 265 267 268 269 270 271
DEG F  T=MIN  T=AVG  T-MAX T#1SIG  T=-1S16G
A5 RAN0  A6.615 AT.,100 A1.146 64,204
65.900 65,725 67.100 61,172 66,218
64.000 66,700 67.000 67,085 66.315
66.700 61.050 67.600 67.300 66,800
66 B00 AR.350 T72.400 10,734 65,966
67.000 74,788 111,20 90.605 5R.970
67.300 B81.625 139,90 108,82 54,430
61.700 85,625 146,90 117.48 53,766
500 BR,425 14R,T70 122,47 54,376
69.900 92,538 159,00 130.40 54,676
71,700 97.17% 16A,00 137,94 54,408
74,300 102.19 169,60 143,86 060.517
78,500 107,21 174,10 147,92 A6,506
B5.900 113,94 179.20 152,72 75,665
03.900 121,146 182,50 155.74 BA,.566
102.R0 132.20 1R%,30 162.32 102.08
114,10 143,11 1IR7.80 168,47 187,75
138,10 157,04 190,30 174,18 139.89
144,00 165,59 192,50 180,17 151,01
160,60 176,05 193,70 186,29 165.81
176.30 186,11 195,10 192,94 179,29
180,30 193,63 201,80 200,96 186,29
175,10 197.07 205,70 206.81 187,34
184,00 202.02 208,00 209.85 194,20
189,80 204,30 209,20 210,83 197.77
195,20 208,46 217.50 215,59 201,34
203.30 214,35 23R.,30 226.43 202,27
204,90 219.,3R 2%6,10 237.33 201,42
203.80 225,73 275.70 250.01 201,44
200.50 234,78 296,40 267.28 202.27

kX

mxxmxxxxmxxxnxxxxrm:xmxn::xxmfnx:n.

Number of thermal couples averaged on all data pages like this.
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UL Test 2
FILFE NAMFS 5M300,C02 System 2
Toes 106 111 115

DEG F T-MIN T-AVG T-MAX T+1SIG T=-i1S16 #*
2 58.600 N.167 71.000 71.524 68.809 2
4 4.700 70.367 71,300 71.R13 63,920 3
5 69.100 70.833 71,800 72.337 69.3290 3
- 70.100 71.867 72,900 73,404 70.330 3
10 71.900 73.567 74,500 75.013 72.120 3
12 74.400 176.033 76,900 17.448 74,618 3
14 17.600 19.267 B0.600 BR0O.794 77.739 3
16 81.900 B83.547 85,500 K5,381 81,752 3
19 R7.000 BR.R00 91.500 ©1,181 B86.419 3
20 93,100 95.167 98.600 98,161 92.173 3
22 $9.300 102.47 106.60 106,10 98.,R37 3
>4 106.70 110,57 115,30 114,93 106,20 3
26 114,10 119.63 124,60 124,91 114,36 3
28 121,70 129.00 133,80 135,43 122,57 3
30 129.60 13R.17 143,30 145,63 130,70 3
12 137.80 147.43 153,40 155,85 139,01 3
34 146,90 157.37 164,10 166,55 148,18 3
3% 156.70 16R.00 175,60 177.98 158,02 3
R 167.40 179.10 186.90 189,42 1683,7¢ 3
40 178.90 190.63 198.30 200.95 180.31 3
A2 192.60 203.43 211.30 213,13 193,74 3
14 203,10 217.90 228,10 231,02 204,78 3
a6 216.20 234,43 245,80 250,38 218,48 3
14 230,30 252.13 265,00 271,14 233,12 3
50 245,80 271.27 286.10 293,42 249,11 3
52 242.00 290.83 307.10 215.87 265,79 3
Ha 278.30 310.87 328,70 339,11 282,62 3
5% 204,60 331,40 351,20 363,30 299,50 3
58 311,10 352.27 374,00 3817.94 316.60 3
AU 327.50 373.73 397,30 413,77 333,69 3

#* = Numkr of thermal couples averaged on all data pages like this.
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UL Test 2
System 2

60 .0

IOODOO..O..' VOOIl’IOOOIIOCOO‘ P L T ’l.ll..ll-.’.ill.lll.-’COOOOIIIOO ’00 Il..l.l.’...t;u - -

< + >

~
*
v

40.0 50.0

30.0

7/C #12 IN 5" CONDUIT
TIME IN MINUTES

20.0

10.0

~N >
« N
“Vta ¢

P I I I T I L Lt b i @ e rren s e § recscn s e P ve ms me e e P ve S ee e s P e e e e

=

= AVFRAGE TFMPFRATIIRFE 7/C #12 IN 5" CONDUIT
= MAXIMUM TEMPERATURE 7/C #12 IN 5% CONDUIT
3
cevmenmnn] ccccannna] senmccccc] cecninnna] oo cnns

SRR SNSRI, DUISSIRIURI JUSSSRSS S IR PR
= MINIMUM TEMPERATUw -

-

5 g R g

400.

8 g

150.
0.

FUSAWX<HDZW —~Z QWO Wwwy w

(NUMERALS INDICATFE # OF COINCIDENT POINTS)

DATA FILF NAMEs 5M7CI2.C02
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FILF. NAME: SM7CI2,C02

TC#s 105 110 114

DEG F
2
4
6
8
10
12
14
16
18
26
22
24
25
re |
30
32
34
36
34
an
4?
a4
a5
45
50
52
54
56
58
60

#* = Number of thermal couples averiged on all data pages like this.

T-MIN
&8, 700
69,100
70.100
72,000
75.400
79.500
83 .6m
84,500
94,400
1Q1.60
140,70
121,30
133,30
146,20
156,90
166, 70
177.60
189, R0
202,80
216,70
231.40
246,20
262,20
280, 40
297,60
312,40
323,80
346,10
358,90
37%.00

T=AVG

A9 R50
10.500
71,333
73,000
75.833
19.667
R4 ,433
90,400
97,500
105.77
115,23
125,83
136,83
148,13
158,37
169,00
181,43
194,30
208,20
22217
236,70
251,37
256,10
286.50
306,03
224,73
344,07
363,07
380.17
402.87

T=MAX

71,000
71.200
72 .000
713.500
76,100
79.900
85,400
92,400
100,50
109,20
118,40
128,80
138,90
'50.m
160).40
171,80
184, 60
198,60
213.50
228,90
244 .20
259,80
277.40
297,40
317.90
338,10
358.50
378,10
400,60
436,50

T+I1S16
7 .476
.72
72,403
73.856
76.212
19.R72
85,341
92,352
100,55
109,62
119,26
129,82
139,91
150.03
160,18
171,59
|1R4,08
198,70
213.55
221,36
243,38
258,173
276,25
295,96
316.61
337.06!
358,93
401,03
“‘.(l?

T=-1516
A4 ,224
69 . 284
70,264
72,134
75.454
79.462
83.525
88, 448
04,449
101,91
111,21
121.85
133,74
145,23
156, 55
166,41
177,809
189,90
202 .85
215,97
230,02
244,00
259,95
277.04
295,46
311,85
329,20
346,73
359,30
371.7

wuuuuuuuuuuuuuuuuuuuuuuuuuuwu\;.

UL Test 2

System 2
L
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NDATA FILE NAMEs 5M2C16,C02
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REFERENCE PRINT ¢

REFERENCE DESCRIPTION

5300-C5-1  -- INSTALLATION INSTRUCTIONS
$300-C5-2 - MATERIAL DIMENSIONS
$300-C5-ML - MATERIAL LIST
Section A-A | Ma! M20A
Conduil
Aluminum Tape, or
Mol M20A Stople On 8" Mox.

1

o ]

Spocing

Butted Seam Taoped
With Aluminum Taope

Aluminum
Tope Over
Cord 34

Cord 34
Min.

2' Moximum

4* Minimum

Conduil

Conduit

First Loyer Mot M20A
Second Loyer Mal M20A*

Aluminum
Tane

*Instoll Number of Lovers
os Required in Tcble |,

Print

300-C5-2

NOTE: Install Mat M20A Weth Aluminum Foil Out

ISSUE |DATE REV  |CH.
1:&%&?@%@%&%@%& 4 | 10-0-83 _...|FIRE BARRIER
e e o A4 sk | Conduit
o a wrounneau | BU nuded 3| Protection System
5300~ C6 M20A

Clectro-Products Division/IM
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INSTALIATION INSTRUCTIONS

1. Determine the size of the conduit to he protected.
2. Refer to Table 1 (Print # 5300<C5-2) ton determine the lemgth amnr
nunber of layers required for one hour protection,
’ 3. Cut Mat M20A to proper Aimension. Note: Clean hands or
: gloves requireal to keep Mat clean before applying Aluminum Tape.
4, Apply a strip of Aluninun Tape to Mat M2PA olge, allowim
1/2 of the tape width to overhar the Mat., Note: Omit this step when
using staples. GSee 7A.
5. Crease Mat in half with aluminun foil on outside surface.
6. Place Mat around enrrluit,
7. Fold the Mat around the comluit and seal with tape., To ensure a
good hond, riub down the tape with a small rubber roller or hot iron.
MaT
7A. Option: The btese may also be staplel together at A + 1 inch spacing.
Place staples 1/4 Inch + 1/8 inch from edqes.
8. Install second and succeedin) strips by butt jointing to first strip.
Tape the butt joint with Aluminun Tape.
9. Install succeeding layers using above procelure, reversing direction of
alje seam on each layer. The oldge neam of each layer must be at least
2 inches from the seam above or below it,
10, Seal the last expnse! elge of Mat with Aluminun Tape even if option
Th was used,
11, Install Cord #34 after all layers are installel by wrapping
Cord diaonally down lemth of comluit with a maximum spacing of 2
inches between wrajr (Print % 5300CS).,
12. The Cord #34 should be covered an the surface with a layer of Al uminum
Tape .
2 e e
b DAy iV o
AUV Bamenty (B RAG B MG M0 a8 g o g adeliony ‘ ln'ln"q‘ l
Ontanal Sgie s Me Bawd A0 19N we Lelave 10 B teh
e Bovons swr tommre 3 en aws bo. rests e oy - :
oy ey T A e - RN TIAE AR,
e any 8 Owr Brodur iy laund 10 Br detectiee - e~ r (:m‘)ul'r sysm
. N Mlumteld]  INSTRUCTIONS

l Electro-Products Division'3IM 3‘ 53090 <L S=]
R e
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TABLE 1
DIMENSIONAL REQUIREMENTS OF MAT M20A*

CONDUTT SIZE VS. MAT LENGTH AND NUMBER OF LAYERS

’ Total
: Corduit layer layer layer layer Layer Lemth
Diameter 1 2 3 4 . M20A
/A" 6.5" 9:5" ¥ o 16" 19" (T
7.%* 10,.5° 14" 17" " A"
1.25% 8.5" 11.%% | I1R" 21* "
1.50" 9.5" 12.5" 16" 19" 22" 79"
" g 1" 14" 17" 20" 23" as"
2.5" 12,%" 16" 19" 22" 25" 04,5"
14,5 18" 21" 24" 27.5%" 1ns*
4" 18" 22,5" 25" 28.%" 32° 126"
| 2" 25" - - - a7
6" 25" 28,5 — - -- 53.5"
* Per U.L. letter datael September 27, 198}
5500 DAY
sty gy e oy g s sy g 3 10-10-83
B4 Bevond Su somens. 36 o .‘.'.‘”'..‘::"..:‘ DEmp — &
o Bt 2. FIRE BATRIER
] - o CONDUIT PROTECTION
SYSTEMS
. TABLE
Electro-Products Division/3M m YNNG :
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L T " W——— - "4

MAT M20A
CORD 34
ALUMINUM TAPL

STAPLER
STuPLE(S)

-

REFERENCE NAME_

RCFERENCE NAML_

USER SUPPLIED MATERIALS

S

3% MATERIAL USED -- SEL SHEET 5300-TT-l FOR ORDERING INFORMATION

TRADE NAME

M BRAND FIRE BAMKIER MA1 M20A

IM BRAND FIRE BARRIER CORD 34
YLOICH BRAND CLECTIRICAL

1AVL 049

B —

ALTERNATE APPROVED TAPE 3M BRAND 0425

A glatemen'y

forhncsl informetion ond um“-.o

SRIRNE A e BEId 0 Tl e e
e Netrw e e and laes o
L

mtl'ﬁ'tl
e Ml o gy Ny e
T M e el Tet e e

muwmn
e e b e v oy
fram 1he woe o
Iy vt e e
"iiee

Electro-Products Division/3M

—

TRADLC NAME

BOSTICH MODEL P- 4 STAPLER OR tOUIVALENT
BOSTICH STAPLES STCR 50A-9/16" Oft EQU VALENT

issul [AiL
I 10-10-E3

N1 10 KM(

HLY Icn.‘

1R T NSKI |

'Ql Ah

PA 7 OURNEAU

5300-CS-ML

|

'M’ TERR)

T WL -

FlRE BAR‘ME?

-

:Wx
Conduit
Protection Systism
Material List
M20A

L — . — .
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e B

REFERENCE DESCRIPTION

.
- e

REFERENCE PRINI o

o —— e .

TR S B YR AT TR T e WS T

N IAII ATION INSTRUCTIONS

CORD 34

COVER OUTSIDE SEAM
WITH ALUMINUM TAPL

-
Bepand et tan'rw, I sea net be lauie o eny

L te e n- he v ol NOT 1O SCALE
e g wld'v ".. e av te

i.
s
.
H
¥
!
;
%

~ 5300-AD

Elactro-Products Division/3M ‘ﬂ_‘ Lt r

5300- AU |
5300-AD-2 MA i ICIAL DIMENSTONS
$300-A0-ML MATLIRIAL LIST
Ov: L AP
i Rl
g ¥
-
OPTION 2:
STAPLL OUN t" MAX. HSPACING- Tl it
COVER OVERL APPING -
ALUMINUM TAPL SEAM WilH
OVER CORD 34 ALUMINUM TAPE
MINéMUM -
- SEAMS OPPQSITE
BETWEEN EACH LAYER

.- -

I*, ‘JR’}wmsm
pr wcunnuul" o.N"HUNOER |

FIRST LAYER
MAT M20A

PUNCTURT
HOLE

3% 3" PATC:&

ALUMINUNM TARE

'J‘&\%Um/.()lAAYLR OVER PUNCTURE
OPTION I:
JOINIS COVLRID 15 1 (ADJOINING)
WITH ALUMINUM LAYER MAT M20A
TAPE
[ R A u-.ibr']u}.lf “lwey T e T T T T T “&:1
R peneng |3 ] 10:10-03 | |FIRE BARRER

Air Drap Sysis

M20A

e —— ———— 1 S " -
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INSTALLATION INSTRUCTIONS

1.

3.

4.

5.

6.

7.

TA.

9.

10.

11.

12.

petermine the size of the air drop cables to be protected by measuring
the bundle perimeter with a flexible tape or cord.

Refer to Table 1 (5308 AD-2) to determine the length and number of
layers required for one hour protection.

Cut Fire Barcrier Mat M20A to proper dimension. MNote:
Clean hards or gloves required to keep mat clean before applying Scotch
Brand Electrical Tape #49.

Apply a strip of Scotch Brand Flectrical Tape #49 (or $425) to Fire
Barrier Mat edge, allowing 1/2 of the tape width to overhang the Mat.
Note: Omit this etep when using staples. See 7A.

Crease Mat in half with aluninum foil on outside sur face.
Place mat around air drop cables.

Fold tape edge around to contact on tape edge, Seal by pressing tape
together.

Option: The Mat may also be stapled together at 8 + 1 inch spacing.
Place staples 1/4 inch + 1/8 inch from edges. Seal puncture made by
stapler foot with aluminum foil tape = 3" x 3" minimum.

Install secord and succeeding strips by butt jointing to first strip
with a 1 inch minimum overlap. This seam may be stapled. The pointed
foot of the stapler is used to puncture the Mat so that it may be
secured, The aluminum foil tear must be less than 1 inch. The aluminum
foil of the Mat must be repairedi. This 18 done by covering with & plece
of aluninum tape, 3" x 3" - minimum size, Tape the seam of the overlap
with aluninun tape.

Install succeeding layers using above procedure, creversing direction of
edge scam on each layer. The edge seam of each layer must be at least
2 inches from the seam above or below it.

Seal the last exposed edge of the Mat with Scotch Brand Electrical Tape
§49 even if option 7A was used.

Install Fire Barrier Cord #34 after all layers are installed by wrapping
cord diajonally down length of alr drop with a maximum of 2 inches
between wraps. See 5308 AD.

The Cord #34 should be covered on the surface with a layer of
aluninun foll tape.

S b R te e oo [ e s PIRE BARRIER
sttt femiting em v
Rt s e S s S AIR DROP SYST™M
-l " fow
- INSTRUCTIONS

Electiro-Products Division/3IM m

A S———
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REPORT SUMMARY 4

PROTECTIVE ENVELOPE FOR CLASS lE CIRCUITS

Based upon U. L. Test Report File R10125~1, 2 Project 82NK21937.
(Dated October 19, 1983).

Electrical Protection System - Mat M20A/CS195

Page
Result In UL Report
1.0 Fire Prot. Rating One hour c-1
1.1 ASTM-EL19 Conforms T2~-2
1.2 Circuit Integrity Pass C-1
1.3 Temperatures on Cables * Appendix B
1.4 Cables Generic XLPE-PVC 6 & 7
1.5 Hose Stream Test Pass T2-3
1.6 Furnace Size 2'10" %1 et
%Temperatures on Cables at 60 Minutes (OI)
7/C~#12 2/C~#16
Ave. Max. Ave. Max.
U. L. Test 2-System 3 316 348 357 383

U L. Test 2 - System 3 2 inch conduit, minimum fill

NOTE: Attached are graphs and data for this test

100/R265/2.11
073084 Page 1 of 6
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REPORT SUMMARY 5

PROTECTIVE NVELOPE FCR CLASS 1E CIRCUITS

Based upon 3M Test Report #84-18.
(Dated July 18, 1984).

Electrical Protection System - Mat M20A/CS195 - Two (2) layers of Mat M20A
juction box with CS195 com-
posite sheet attached to
unistrut frame.

Result
1.0 Fire Prot. Rating One hour
1.1 ASTM-E119 Conforms
1.2 Circuit Integrity Pass
1.3 Temperatures on Cables *
1.4 Cables Generic ok
1.5 Hose Stream Test NA this test
1.6 Furnace Size 24" dia cylinder 27-1/2" height

*Temperatures at 60 Minutes (OF)

Airtemp Inside Box - 202°F
Junction Box Temp - 236°F

**Tamaqua Brand cable with the following designation: "#12 7/C THHN or THWN
Type TC 600V (UL) direct burial”

NOTE: Attached are graphs and data for this test

100/R265/2.27
073084 Page 1 of 5
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G Jo ¢ sbey

JUNCTION BOX FIRE TEST #84—18
10"x10"x6" J BOX w/ 2 LAYERS M20UA; CS—195

ASTM E-119 FURNACE JUNC BOX AVG TEMP AR TEMP
TEMP CURVE AVG TEMP BOTTOM BOX SIDE "INSIDE

1800

1600

1400

1200

1000

800

TEMPERATURE (F)

10 20 30 40 50 60 70 80 90
TIME (MINUTES)
3M BLDG 207-BSC ASTM E-119 FIRE TEST RUN ON 6-6-34

M » Pacve £ <€
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REFERENCE PRINT
5300-J10-1
5300-110-2
5300-MA

-

Aluminum
st Tepe

Imitial M20A -‘\ :
wrap of Junction :
Box Held by Alum.

Foil Tape

See Detail "A"
for restraining
method

T Mal N20A

Junction Box
Apply MZ20A Cour-—\ __‘__'

After Installing
Unistrut Frame

Detail "A"

Restrain Mat with
steel bands

« %y Box Coverin
. o 2§“~?\ | See 5300-310—1 for

"fEa?h| internediate steps

e el
Self Dniting e e
Scraws : Foil Sida Facing
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- 378" Wedge Anchor Bolt2
with Washers or Alternatls
(2 on Each Upper Unistrut)

- Powar Actuated D N. Pins,
80 Concrete Nails or
Alternate

Y4 c5-136 Shest
Foil Side Facing Outward

— 4 Strip M'! M20A
Foil Side Facing Outward

& Strip of 172" Welded
Hardware Cloth

3/4"8it Tip Self Drilling
_ - Screw with 5/87by 1/4 Washer

or Alternale
NOTE: For Materials List,

i see 5300-*A

1SS ] DATE REV. |Cm
SETTONESYESSIRET | 1 7-ose FIRE BARRIER
K R G T . EAE A TN
::-7:':':':::—':;:::‘;::? e {R.J ® Israelson CS-195/H20A

® K.A. Jensen kk. Licnt DETAIL
Ceramic Materials
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