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SUMMARY
Cn 30 July 1980, six cable tray penetrations designed by Baltimore

Gas and Electric Company and installed by Insulation Consultants and
Managements Services (ICMS), Incorporated and Southwest Research
Institute were exposed to a three hour fire endurance qualification test
following the ASTM E119-76 time /temperature curve, The penetrations
we re also subjected to a hose stream test as described in Section 5, 3, 12
of IEEE 634-1978.

The purpose of the test was to obtain a three-hour fire rating for
existing and modified fire stop designs in accordance with ASTM E119-76
time /temperature requirements, the hose stream test of IEEE 634-1978,
and Baltimore Gas and Electric Company Fire Test Procedure for Calvert
Cliffs, Units 1 and 2, dated 12 June 1980, The fire exposure test was
conducted without a differential pressure only, as the differential pressure
test (Test 2b of the referenced procedure) was deleted by BG&E in their
letter of 2 July 1980 which is reproduced on page I-19, Appendix L,

Penetration seal construction consisted of various loaded cable trays
filled with Kaowool, silicone foam and coatings.

TEST ATTENDEES

Conducting the test project:

Mr. Michael D, Pish, Project Manager

Mr, Jesse J, Beitel, Test Engineer

Mr, A, L. Schraeder, Test Coordinator

Mr, L. J. Poirier, Test Documentation
Witnessing the test for Baltimore Gas and Electric Company:

Mr. Premnath Bhatia, Senior Engineer

Mr, Gregory W, Powell, Fire Prevention Engineer

Also witnessing the test was:
Mr, Mike Stine, ICMS



DESCRIPTION

A test slab that had been previously used for a similar test of
Baltimore Gas and Electric Company cable penetrations was used to
mount six cable trays in a 36" x 72" blockout opening cast into the test
slab, details of which are shown in Figures 1 and 2, The cable trays
were grouted in place, and the remaining openings were sealed by
welding or bolting 3/8' steel plates on the bottom of each opening and
filling them with sand. Penetration idertification an” cable loading is
shown in Figure 3.

Based on the information given to Southwest Research Institute by
BG&E the following descriptions are inciuded:

1) Cable trays 1, 4, and 5 represent the fire stop design as origi-

nally proposed by BG&E,

2) Cable tray 2 represents the most conservative configuration
which could exist in the plant with 50% fill,

3) Cable tray 3 represents the design which was previously tested
successfully for three hours but during the application of a
straight stream hose pattern some water was observed on the
unexposed side, This tray is being retested.

4) Tray 6 represents the fire stop design as originally proposed
with additional modifications.

The test slab was placed on a horizontal furnace and exposed to the
standard ASTM E119 time /temperature curve. After three hours of exposure,
the test slab was lifted in a horizontal position for the hose stream test
and then moved to an area adjacent to the furnace, where it was put on

blocks to cool and view,
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TEST SLAB

A. CONSTRUCTION

A floor section form, 8 ft. x 10 ft. x 12" stepped to 24" thick had been
previously constructed of 12" steel channel with a double mat of No. 8 rebar
on 10" centers as shown in Figures 1, Z and 4. A series of eight openings
were cast into the test slab. One of these was a 35" x 72" blockout for
six cable tray openings, four were pipe penetrations, and three were blockout/
wireway openings. The cable tray blockout was the only opening used for this
test. The pipe sleeve openings were sealed by welding a 3/8" steel plate on
the bottom of each sleeve and the wireway openings were sealed by bolting a
3/8" steel plate, sealed with Kaowool, with threaded rods through each opening.
The unused openings were then filled with sand. The test slab and cable tray
grouted openings were then reconditioned by patching a few spalled areas with
Embeco 636 grout, and cable tray supports were then welded to the basic framework.
B. PENETRATION LOADING

The cable trays were loaded as defined by the Baltimore Gas and Electric
Company Fire Test Procedure for Calvert Cliffs, Units 1 and 2, dated 12 June 1980,
which is reproduced ir Append.x I. The type and exact number of cables used is
shown in Tables 1 and 2.
C. SEALING JF PENETRATIONS

The cable trays wore installed and sealed by ICMS and SwRI personnel using
the materials specified in the referenced Procedure. A detailed listing of the
installation procedures used during the seal preparation and Quality Control

dccumentation appears in Appendix III. Drawings of the cable tray assemblies

app2ar in Figures 5 through 11.
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TABLE |

CABLE TYPES USED

Number of Conductor Insulation Function BG &E
Conductors Size Cable Code
2 14AWG Silicone Control Bl12/Bé62
5 14AWG Silicone Contr ! Bl14/B64
7 12AWG Silicone Control B19
3 10AWG Silicone Power Bol1/B5l1
2 14AWG Silicone Instrument Col1/C51
2 14AWG XLP Control B25
5 14AWGC XLP Control BZ7
3 350MCM HTK Med. Volt. A02
(Triplexed) Power

(5KV)




TABLE 2

CABLE LOADING

Type and number of cables per tray

Cable Tray 1 Tray 2 Tray 3 Tray 4 Tray 5 Tray 6
Code  (100%) (50%) (100%) (50%) (50%) (100%)
B12 22 16 25 - - 16 19
Bl4 24 16 19 - - 16 25
B19 32 22 37 - - 22 35
BoOl 28 22 20 - - 22 22
col 24 22 24 - - 22 17
B25 10 6 12 - - 6 10
B27 10 6 10 - - 6 10
A02 Sl i o 4% vy ‘e
TOTAL 150 110 145 4% 110 138

* Four sets of three 350MCM cables, triplexed
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Figure 5. Cable Tray Layout
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3 applications of approximately 1/4" wet
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TEST FACILITY

The floor penetration assembly fire resistance test was conducted
using a horizontal furnace with an open area of 8ft. x 10 ft. (See Figure
12). A flue gas opening was provided on one end. Eight Maxon self-
aspirating burners were mounted in the sides and ends of the furnace.
Eight furnace temperature thermocouples were located 2-1/2 ft. inside
each side wall at 2 foot centers with the first pair of thermocouples
1-1/2 ft. from the flue end of the fu.nace at the 24" elevation. Twenty
four thermocouples on the unexposed side of the six cable trays were
connected to multi-point temperature recorders having a range of 0 to
2,000°F and a digital printout of 60 points per minute. The instrumen-
tation is described in Appendix V and the data obtained is contained in
Appendix IV,

All gas flow to tk.> burners was controlled manually and continu-
ously indicated by the average of six furnace temperature thermocouple
readings taken at 12" from the exposed specimen surface. These ar-
erage temperatures are shown in Figure 13 and Table 3.

Since the test was conducted outdoors, a building was erected
around the furnace to meet ASTM E119 standards. This structure was
adequate to prevent excessive air currents over the unexposed surface
of the test slab. The outside temperature was 80 degrees F at the start

of the test.
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TABLE 3

ASTM E119 Time/Temperature Curve

Standard
Time Curve -10% Actual +10% Timﬂ
0 70 63 80 77 . 0 |
1 200 180 220 1
2 4C0 360 440 2
3 600 540 660 3
A 800 720 880 4
5 1000 900 883 1100 5
" 1100 990 1212 -
7 1150 1035 1265 7
8 1200 1080 1320 3
3 1250 1125 1375 9 |
10 1300 1170 1228 1430 10
11 1320 1188 1452 11
12 1350 1206 1474 12
| 13 1360 1224 1496 13
14 1380 1242 1518 14
15 1399 1259 1430 1539 15
16 1414 1274 1555 16
| 17 1429 1286 1572 17 |
18 1435 1291 1579 18
| 19 1450 1305 e 1595 | 19
20 1462 1316 1523 1608 20
21 1474 1327 1621 21
22 1486 1337 1635 22
23 1498 1348 1648 23
24 1500 1350 1650 24
25 1510 1359 1622 1661 25
26 1520 1368 1672 1 26
27 1528 1375 1681 | 27
28 1537 1363 1691 28
29 1541 1387 1695 29
30 1550 1395 1636 1705 30 |
35 1584 1425 1560 1742 35 |
40 1613 1452 1554 1774 40 |
43 1630 1467 1546 1793 45
50 1661 1495 1561 1827 | 50
55 1681 1513 1591 1849 | 55
60 1700 1530 1611 1870 60 |
55 1718 1546 1632 1890 65 |
|70 1735 1561 1657 1909 70 !
75 1750 1575 [ 1704 1925 75 |
80 1765 1589 | 1717 1941 80 |
85 1779 1601 | 1714 1957 | 85 |
90 1792 1613 1 1726 1971 90 |
95 1804 1624 1731 1984 95 |
100 1815 1633 1753 1994 1100 |
105 1826 1643 1784 2009 I 105 |
110 1835 1651 1794 2019 1 110 |
113 1843 1659 1804 2027 115 |
120 1850 1663 1834 2035 120 |
130 _ 1862 1676 1835 2048 130 |
g 1875 1687 1853 2063 140 |
e 1888 1699 1826 2077 150
160 1900 1710 1870 2090 160 |
170 1912 1721 | 1869 103 I 170 |
1180 1925 1733 1 1797 417 | 180 |

20
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TEST PROCEDURE
®
The prepared floor penetration slab with the fire stop materials
in place was placed in position on top of the furnace. The temperature
recorders were turned on, natural gas was fed to the burners, ignited,
anu the test clock was started. The unexposed surface was continually
observed for penetration by flame or hot gases and its temperature
monitored, by using the multipoint recorders. The internal pressure
ot ‘e furnace was also monitored throughout the test, and was main-
tained at +0. 01 to +0. 02 inches of water. At one hour of elapsed time
into the test, there was an apparent increase of the furnace internal
pressure to +9, 22 inches of water, but examination of the pressure
sensing tube showed that it had become obstructed, possibly by dropp-
®
ings from the cables, and the pressure increase observed on the man-
ometer was caused by heating of the obstructed tube. The sensing
tube was cleared and the furnace pressure indicator immediately
returned to normal, i.e., +0.015 inches of water.
At the end of the three hour fire exposure period, the fuel gas

was shut off and, as quickly as possible, the protective enclosure over

the test slab was removed. The test slab was removed from the fur-
nace, remaining in a horizontal position.
A spray stream supplied from a 1-1/2 inch fire hose with a spray
stream setting at 30° included angle and 75 psi nozzle pressure was
‘ then directed at the floor penetration fire stops from a distance of 10

feet to conduct the hose stream test. The nozzle was a Goodall Utility

FHN-172-U supplied by Baltimore Gas and Electric from its Calvert

L R e e s T P v e N T N R N T T
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Cliffs plant. This hose stream test is identified on page 13, Section
5.3. 12 cf IEEE 634-1978 (Page VI-12, Appendix VI), and is commonly
referred to as the "NEL-PIA Hose Stream Test''. The re 'uired hose
stream application time for penetrations installed in a 3 ft. x 6 ft.
blockout was 27 seconds. The ti.ne/temperature record of the test

is shown in Figure 13 and Table 3. Figure 14 shows an exploded view

of the test setup.
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A) Test Slab (Typical)
B) Furnace Extension Sleeve

C) Furnace

Figure 14, Furnace Assembly



TEST RESULTS

. A. TEST OBSFRVATIONS

The following are observations made during the fire exposure

period, the hose stream test and the post-test inspection.

Test Time

TABLE 4,

TEST OBSERVATIONS

Event

-Oc
0:
0:05

0:

o

NNV N - Pt et ot

N

05
00

10

:20
:30

:40
150
:00

:10
:20
:30
:40

:50
:00
:10
:20
:30

:40
:50
:00

Furnace loaded, very lig~" winds, 81°F, 88% RH
Burners on, timer on, recorders on, start test

Temp.
Temp.

Temp.
Temp.

Temp.
Temp.
Temp.

Temp.
Temp.
Temp.
Temp.

Temp.
Temp.
Temp.
Temp.
Temp.

Temp.
Temp.
Temp.

880°F
1228°F

1523°F
1636°F

1554°F
1561°F
1611°F

1657°F
1717°F
1726°F
1753°F

1794°F
1834°F
1835°F
1853°F
1826°F

1870°F
1869°F
1797°F

Light smoke, furnace/spacer
interface

Very light smoke, trays 1,2,3,6
from between cables

Smoke increasing slightly, tray 2
Slightl' above norm, reduce gas flow
a little. Only tray 2 smoking now,
smoke is white, cool to touch
Increase gas flow, bit below norm.
Smoke from tray 2 easing off
Furnace pressure +0.22" H,0
Cleaned obstruction in sensing tube
pressure now normal, +0.015"

Light smoke, Trays 1,2, 3, 5, & 6
Stable, on curve

Trace of cool, white smoke from Tray 4.
Cnly trays smoking now are 2 and 3,
very light smoke from between cables

Still light, white smoke from Tray 2

Tray 2 smoke slacking off

Very small amount of light smoke from
Tray 3, very little smoke from 2

All stable, looking good

Smoke from tray 2 light gray

Very light smoke again, tray l, gray
smoke from tray 2. Center of tray 5
metal cover, south side, slightly dis-
torted, pulling away from grout. Same
on tray 2, both sides

24
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TABLE 4., TEST OBSERVATIONS - Continued

Test Time Event
3:02 Protective housing removed
3:03 Slab hooked and moved for hose stream test
3:04 Start hose stream test
3:05 Hose stream test complete, no water penetration
3:10 Photodocumentation complete
3:12 Slab settled for viewing

Post-Test Observatione

l. All seals (6) did not allow the passage of flames during the
fire exposure period

2. Light smoke did pass through all of the trays during the
course of the fire exposure period, but remained cool to

the touch.

3. None of the seals allowed water to pass during the hose
stream test.

B. SUMMARY OF TEST ACCEPTANCE CRITERIA

A fire stop shall be considered as meeting the requirements for
acceptable performance as prescribed in the BG&E test procedure,
Section E, "Acceptance Criteria''. (See Appendix I). It is restated
below:

1. Each of the individual cable fire stops shall be considered
acceptable for use in rated fire barrier provided:

a. Each fire stop withstands the fire endurance tests as
described without passage of flame or gases hot enough
to ignite the cable or other fire stop materials on the
unexposed side for a period equal to the required fire

rating.
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b. Each fire stop withstands the hose stream test as described
without causing an opening through the fire stop.

2. The successful completion of the above tests by such penetration
assembly in the horizontal configuration shall qualify each such assembly
for field installation consistent with the rating achievea in both horizontal
and vertical penetrations.

3. Results of one or several cable tray penetrations shall not
prejudice the results of any other individual penetration design.

C. TEST CONCLUSIONS

As prescribed by the fire test procedure and the guidelines in
ASTM E119-76 for the fire test, IEEE 634-78 Section 5, 3, 12 for the
hose stream test, and the ANI-MAERP Test Method for the temperature
rise on the unexposed side, tie following is a list of conclus ~ns made:

l. ORIGINALLY PROPOSED DESIGN

Trays 1, 4, and 5 successfully passed the referenced EI119
fire test, the IEEE hose stream test ~nd the ANI temperature
requirement,

2. CONSERVATIVE CONFIGURATION, 50% FILL

Cable tray 2 successfully passed the referenced E119 fire test,
the IEEE hose stream test and the AN/ temperature requirement.

3. PREVIOUSLY TESTED DESIGN

Cable tray 3 successfully passed the referenced E119 fire test,
the IEEE hose stream test and the ANI temperature requirement,

4, ORIGINALLY PROPCSED DESIGN WITH ADDITIONAL MCDIFI-
CATIONS

Cable tray 6 successfully passed the referenced E119 fire test,

the IEEE hose stream test and the ANI temperature requirement,
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The highest temperature 'eached on any penetration field,

(F Thermocouples) was 311°F on Cable Tray no. 5. All

other penetration field temperatures were below 300°F,

The highest temperature reached on any grout field, (E thermo-
couples) was 320°F on Cable Tray no., 2. All other grout field

temperatures were below 260°F,



TABLE 5

SUMMARY OF TEST RESULTS

BG&E ACCEPTANCE CRITERIA (APPENDIX I)

No passage of gases No opening
Penetration No passage hot enough to ignite due to Hose
Identification | of flames cable of seal Stream Test
Tray 1 Pass Pass Pass
Tray 2 Pass Pass Pass
Tray 3 Pass Pass Pass
Tray 4 Pass Pass Pass
Tray 5 Pass Pass Pass
Tray 6 Pass Pass Pass
Grout Pass Pass Pass

28



APPENDIX 1

PROCEDURE FOR FIRE TEST OF
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CALVERT CLIFFS JUCLIAR POWFR PLANT

.onsor: Baltinore Zas and Electric Company

Laberatory:

A. Purvose:

1. The purpose of this test is to evaluate the existing cadle penetration fire
stop desigzn and comstruction in order to gualifr them dy test at an indezendent
test labdoratory ser ASTM E-110-1975 Standard Time-Temrerature Curve for th
required three hour separation. In addition, provesed modificaticms %o fire
stop designs and construction will be tested simultanecusly.

2. Two tests should be conducted:

a. one with no differential pressure
b. one with a differential pressure of 2" of Hy0
B. Scope:

@ .

Test shall be conducted on a custom concrete slab having a 1'-0" thick segzent
vith a blockout as shewn in Figure 1. It shall be fire endurance tested for

s minimum of three hours in acesrdance with ASTM E-119-1976 Standard Time-
Temperature Curve and hose stream test shall be performed per IEEE Std. €34-1978
Section 5.3.12, except for the use of a nozzle from the Sponsor's iaventory.

A single test, having variocus fire stcp pezetration configuraticns as shown

on Figure 2, shall de conducted within fifteen (15) davs of issuance of a
written Purchase Order to oroceed.

fach arrangement, i.e., each of six trays, shall be tested and revorted
independently from every cther arrangemexnt, thus coastituting six concurrent
fire endurance tests and hose stream tests in each of two tests.

The fire stop assembly shall e tested in the horizental ceonfizuration (2lcer

configuration) to qualify for both floor and wall fire stop desism.

1.4



c.

descristicn of Test ‘lateria’s:
1.

as shovn in Figure l.
dravings of

of the ccatract.

miscellanecus hardvare and tcols shall de supplied by the Laberatory.

™o test slabs shall de furnished to it the test furnace with
The Ladoratery shall supply t.e Sponsor

the final slab design at the time of, or prior to,

The test slab, masonry grout, all test iastmmentaticn, unistrut

1.5

required blockouts
with %he necessary

vritten acceptance

&
serial,

Mzterials

other than cables a=é nczzles, shall e provided bv the Ladboratory.

the installed field conditions.

fire resistive materials shall te by the Laboratory.

All cables shall e supplied b the Sponsor in order that

The installati~n of electrical cable and cable trays, grouting and

the test reproduces

£illiag vith

The Spensor shall furaish

20 test site lader, but shall provide a representative to witzness the iastal-

lation.

approxizately one (1) foot extersicn delow the slad (in%o

Cable trays, shall be approxi=zmtely six (5

;e

long and installed with

- -

- s

furnace) leaving

four (L) feet extending above the slad top surface.

nized vaint by

Cable supplied in

Cable trays and covers shall be ga.vanized steel or reconditiocned with galva-
the lasoratory eand installed as shown on Figures 1 throuzh €,

trays, shall be medium voltaze (zerite), low voltage pover,

control and instrumentation with silizene rubber insulation, glass braid and

an overall asbestos braid jacket, as drovided by the Spenser.

alsec furmish non-silicone rubler
outlined ia C.8.

o

™

Cadle tray fL11 skall

oy

cm—-—y

e or

Sponsor shall

A
o8] insulated catle for use as

be as follows, based con ohvsical

cangcity, i.¢., level

eross section as oppesed to a jercentaze of zass vs. veid area as is common

in the electrical trade:

i 1007
P 50%

907

Cable Torze®

ISR} e la LA PR R
Silicone, 197 Non-sillicene
&192 .- Ar e
Silicone, o0F Noz-sil.cone
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Trav Fill Cable Twvoe*
3 100% Q0% Silicone, 10% Non-silicone
. - 50% 1009 Non-silicone (Med. volt, ¥TK-Kerite)
b S0% 90% Silicone, 1927 Non-silicone
€ 100% 90% Silicone, 10% Nen-silicone

®Percentage by number of cables.
The recommended cable tray fills are shown in Appendix C.

Descrintion of Test

1. The fire stop configuration shall be fire endurance tested to the ASTM E-119-1976
Standard Time-Temperature Curve for a minimum of three hours.

2. Immediately following the fire endurance test, the assemtlv shall be hose
stream tested to IEZE Std. 63L-1978, Section 5.3.12, consistinz of a spray
streen set at 30° included angle, from a 1 1/2 irch nozzle from the Sponsor's
stock at a pressure of 75 psi, at a distance of 10 ft., with a minimum flow of

‘ 75 gzal./min. -The hose-stream shall be directed at the exposed side of the slaed
for a veriod of time determined by the net exposed slab surface area, on the
basis of 2 1/2 min. per 100 sa. ft.

3. Thermocouples shall be available and instrumented for use in monitoring
temperstures of various elements during the fire endurance test. Minimum
requirements of IEEE Std. 634-1978, Section 5.3.7 through 11, should be used.

E. Acceptance Criteria

1. Each of the individual cable fire stops shall be considered acceptable for use
in rated fire barrier provided:
a. Each fire stop withstands the fire endurance tests as descrided without
passage of flame or gases hot enough to ignite the cuble or other fire
stop materials on the unexvosed side for a period equal to the recuired
fire rating.
' b. Fach fire stop withstands the hose stream test as described without causineg

an opening through the fire ston.

-3 =
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1.7

The successful comrletion of the above tests bdv such venetration assembly in
the horizontal confisuration shall gualifv each such assembly for field
installation consistent with the rating achieved in both horizontal and
vertical penetrations.

Besults of one or several cable trav penetrations shall not prejudice the

results of any other individual penetration desismms.

Documentation

1. Following the procedures as cutlined in this Specification and also the
standards as listed in 3.1, all data shall be provided to document satisfac-
tory compliance.

2. Engineering data and references to the other publications which were used
to make the test and select the equipment shall be included in the documen-
tation.

3. The result., pass or fail for each penetration, shall be documented end
supplemented with photographs and a statement of the conclusions drawn TY
Laboratory. A final certified test revort shall be transmitted to th
Sponsor within 15 davs of the completion of the test.

L., 1Installation methods shall be described including anv Quality Assurance
data applicable to the specific materials and installation methods used.

General

Personnel from Baltimore Gas and Zlectric Company, Bechtel Corpeoration (con-

sultant) and N®C shall be allowed to witness the tests. The Sponscr shall be

notified 5 working days in advance of the performance of the test.
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APPENDIX A

Installation Details

Pigure 1

A general arrangement plan view of the stepped, ¢wo thickness test slab is shown
vhich was sized by the SWR Lab for previous tests conduc*ted for the spouser. The
same slad shall be used for additional testing. Only 1 foot thick section of the
sladb with a dlockout for cable travs shall be used. All other dlockouts shall de
closed for the duration of the test. The test slab shall de "patched-up” by
application of concrete patching materials cortaining epoxies to restore the test
slad and protect exposed reinforcant as may de required.

A similiar test slab, not having the two thickness feature, shall be raconditioned

for use in the second test.

Figure 2

Figure 2 represents cable trays with different configuration of fire stops.

. Cable trays 1, 4 2nd 5 represent the fire stop design as shown in Fire Study
Figure D-2.

Cable tray 2 represents the most conservative configuration which could exist in
the plant with 50% f£ill.

Cable tray 3 represents the design which was tested successfully for three hours
but during the application of a straight stream hose pattern scme water was observed
on th2 unexposed side of the test slab. This is to be tested arain.

Cable tray € represents the design as showm in Fire Study Figure D-2 with additional
modifications, which may dbe used if required.

All cable trays in the existing sladb shall be cleaned. Apply a coating of galva-
nized paint if required. (It is the responcibility of the lab to assure that cable
trays and slad will noct detericrate since this was used previously.)

‘ Each tray shall have Kaowool handvacked as shown in Fig. 2 (and also in Figs. 3,

L, 5 and 6) at both top and bottcom surfaces of the blockout. The depth of the Kaowool

= L
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shall be as shown in respective figures. Kaowocl shall be handnacked after cables

have been laced in cable travs. 3oth exposed surfaces (ie. opposite sides of this wvall)
.of the Kacwool packing shall be covered with a succession of three (3) applications of

approximately 1/4" wet flamemastic T1A spray to form a final, cured coating of 3/8"

depth. See individual tray details for precise location of Kaowcol packing and

flamemastic coating.

Tray No. 6 (Refer to Fiz. 6) shall be the same as trz * No. 1 exceot a "U" shaped

(8" x 9" x width of the trav) galvanized metal sheet shall be bolted eround tray

with 1/4" all threaded rod. This shall be filled with Silicone BTV Foam (20 1lbs/cu

£t density). lecessary damming material shall be provided wherever required and thea

removed before the test.

Fisures 3, L, 5 and 6

The above figures represent individual trays.

Note: All cables in the cable tray shall be supported on both sides of the slab.

- A2 -
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The fellowing ceble tvpes and cquantities will be supplied bty the sponsor.

Tyoe Punction
2/C #LlLAWG Silicone Control
5/C #1LAWG Silicone Control
T/C #12AWS Silicone Control
3/C #10AWG Silicone Pover

2/C FLUAWG Silicone Instrument

3/C - 350°MCM HTK
Triplexed

Medium Voltage
Power (5KV)

The following cable types and guantities will

(To be purchased from Rockbestos Compa. v.
2/C #1LAWG XLP Control
5/C #1LAWG XLP Control

Recormended Fills

BCAE Rec'd
Cadle Quantity
Code Feet
B12/862 680
BlL/BEL 630
219 870
BO1/BS1 870
co1/c51 870
AQ2 2k

be supplied by the Laboratory:
B25 152

B27 152

The eight cable tvmes are to be cut inte € foot lengths and installed into variocus

racevays with the following distribution and quantities:

Tray Numbers 1, 3 and 6 (100% F{ll)

B12/B62 2T Cables
Blk/BEL 27 Cables
B19 37 Cables
BO1/BS1 37 Cables
co1/C51 37 Cables
B25/B75 10 Cables
B2T/BTT _10 Cadles

Total - 185

-8l »



Tray Suzbers 2 and 5 (5007 Fill)

Bl2/B€2 16 Cables
BlL/BEL 16 Cables
38 22 Cables
B01/851 22 Cabivs
Co1/C51 22 Cabdles
B25/BTS £ Cables
B27/B77 _6 Cabdles
Total - 110

Tray Jumber L

A02 L Cables

For tray YNo. &, use 1/4" diameter svacing between the cables.

-2 =
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. BALTIMORE
GAS AND
ELECTRIC

9 P

CHARLES CENTER « P.O. BOX 1475 « BALTIMORE, MAR ‘LAND 21203

ELECTRIC ENGINEERING JuJ.y 2' 1980
DEPARTMENT

Mr. Michael D. Pish

Senior Research Engineer
Southwest Research Institute
6220 Culebra Road

P. 0. Drawer 28510

San Antonio, Texas 78284

Subject: Performance of Additional Fire Stop Tests
Fire Protection System (FCR 79-1053)
Calvert Cliffs Nuclear Power Plant
Units No. 1 and 2
Regn. No. 427S9-EE

Dear Mr. Pish:

This is to .onfirm our telephone conversation of June 23, 1980
in reference to additional fire stop tests at your facility. Please refer
. to our specification "Fire Test Procedure for Cable Penetrations, Additional
Tests" dated ' -e 12, 1980 and delate test A.2.b at this time. We are
presently reviewing NRC requirements ..l we will advise you later if we
wish to perform this test.

As I understand, the installation of fire-stop seals for test
A.2.a will start the week of July 7, 1980 and the actual test can be per-
formed during the week of July 1k, 1980. Please let me know !f there will
be any changes to the above schedule,

Should you have any questions, please call.
ery truly yours,
Rlakss
Premnath Bhatia

Senior Engineer
Electric Fngineering Dept.

PB: jaw
ce: Messrs. R. F. Ash
D. T. Ward/C. H. Linthicum
D. R. Holland/¥X. H. Sebra
. J. L. Larduskey
R. P. Runt
T. P. Schaffer
L. B, Russell/J. T. Carroll
G. W. Powell
L. A. Sundquist
M. J. Gahan
R, C. Smith



APPENDIX II

PHOTOGRAPHS OF INSTALLATIONS; FIRE
EXPOSURE PERICD; HOSE STREAM TEST;
AND PCST TEST EXAMINATION
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Figure II-1.

Figure I1-2,

Cable trays and supports in place

F.aowool Installation, Unexposed side,
Tray |

I1-3



Figure 11-4.,

Close -up of Cable Tray~ and Grout

I1-4



Figure II-5,

Figure I1-6,

Temporary Dam Installation, Tray 6

i i
Ly r‘.d‘;- "”w

Weighing Silicone foam to check for
proper density

I1-



Figure 1I1-7. Installing Foam, Tray 6, Unexposea side

Figure II-8. Silicone Foam in place, Tray 6, Unexposed
side

I1-¢
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Figure II-7. Completed Silicone Foam Installation Tray 6,
Unexposed side

Figure II-10. Completed Foam Installation, Tray 6,
Exposed side



Figure II-11,

Typical Flamemastic Installation, Unexposed
side

Figure II-12,

Typical Flamemastic Installation, Exposed
side

I1-8



Figure 1I-13. Completed Cable Tray Installation, Unexposed
side

Figure II-14. Completed Cable iray Installation, Exposed
side

11-9
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FIRE EXPOSURE PERIOCD
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Figure 1I-15, Overall view, start of test

Figure II-16, Furnace flue, approximately 30 minutes
into test period



Figure 1I1-17,

Furnace flue, approximately 2 hours into

test pi-rin(i

Figure II-18,

Cable trays, approximately two hours int

test period, showing white smoke from Tray ¢

)

I1-

)
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Figure 1I-19, Close-up of Tray/Crout interface during test

Figure 1I-20. Removing Protective Enclosure from Furnace
‘ at end of test



Figure II-21.

Figure I1-22.

Test Slab at end of Fire Exposure Period

Close-up of Tray 2 at end of test period
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I1-16

Figure II-24, Test Slab being positioned for Hose Stream
Test



I1-17

Figure I1-25. Start of Hose Stream Test

Figure 11-26., Hose Stream Test



Figure II-

F o1y

Figure II-28.

2

f

Hose Stream Test

End of Hose Siream Test

[y
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Figure 1I-29. Cable Trays at end of Hose Stream
Test

. w -~

(it d 145

Figure 1I-30, BG&E Furnished Nozzle used for Hose
Stream Test
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POST TEST EXAMINATION



Figure 11-31,

Figure I1-32. Cable Trays 1, 2, 3, top view, after test



I1-22

Figure I1I-33, Cable Trays, 4, 5, 6, top view, after test

Figure 1I-34, Front view of Cable Tray 0, after test
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Figure 1I-35. Removing Cable Trays from test slab

Figure 1I-36, Cable Tray 6 being removed from test slab



Figure 11-37,

Figure 11-38,

Cable Trays | through 5 after removal from
Test Slab

Close-up of Cable Tray 1, after removal
from test slab

I1-:
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R T

Figure II-39, Close-up of Cable Tray 2, after removal
from test slab

Figure 11-40. Close-up of Cable Tray 3, after removal
from test slab



Figure 11-4]1, Close-up of Cable Tray 4, after removal
from test slab

Figure 11-42. Close-up of Cable Tray 5, after removal
from test slab

11-26



Figure 11-43,

Figure 11-44,

Removing foam from Tray 6 in order to
be able to remove steel cover

Cable Tray 6, with steel cover and foam

from unexposed side removed

~N
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APPENDIX III

QUALITY CONTROL DOCUMENTATICN (ICMS)



July 24, 1980

Mr. Michael D. Pish

Senior Research Engineer
Southwest Research Institute
6220 Culebra Road

P. 0. Drawer 28510

San Antonio, TX. 78284

RE: B. G.&E. Test Installation and Quality Control Data

Dear Mr. Pish:

Enclosed please find the master copy of all installation and
Quality Control data compiled by ICMS on the recent Baltimore
Gas & Electric test conducted at your site.

Should you require any additional information, please feel free
to call.

Sincerely,

i

!
/ s -t

Michael L. Stine

Quality Assurance Manager

ICMS

MLS/jc
Encl.

INSULATION CONSULTANTS & MANAGEMENT SERVICES, INC.
POST OFFICE BOX ONE ' BARODA, MICHIGAN 49101 /616 422-2112

I11-.2
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QUALITY CONTROL DATA

Penetration 1 (Figure III-1)

Description: 24"x4"x72" galvanized ladder back cable tray containing a
100% £fill silicone rubber (90%) and non-silicone rubber cable (10%).
The tray has 24" covers extending 6" on each side of the slab.

Seal: 7-15-80; a 3" depth of Kaowool was packed onto both ends of the
tray, 3" deep into the barrier.

7-16-80; 1/4" coat of Flamemastic 71A applied over the Kaowocl install-
ation on both the exposed and unexposed sides of the penetration.
7-17-80; a second 1/4' coat of Flamemastic 71A was applied to the pene-
tration on both the exposed and unexposed side of the seal.

7-18-80; a final 1/4" coat of Flamemastic 71A was applied to the seal on
both the exposed and unexposed sides of the penetration.

Penetration 2 (Figure I1I-2)

Description: 24"x4"x72" galvanized ladder back cable tray containing a
50% f11l silicone rubber (90%) and non-silicone rubber cable (10%).

The tray has 24" covers extending 6" on each side of the slab.

Seal: 7-15-80; a 3" depth of Kaowool was packed into both tray ends ex-
terior of the barrier.

7-16-80; 1/4: coat of Flamemastic 71A applied over the Kaowool install-
ation on both the exposed and unexposed sides of the barrier

7-17-80; a second 1/4" coat of Flamemastic 71A was applied to the pene-
tration on both the exposed and unexposed sides of the barrier.
7-18-R0; a finai 1/4" coat of Flamemastic 71A was applied to the seal
on the exposed and unexposed sides of the penetration.

Penetration 3 (Figure III-3)

Description: 24"x4"x72" galvanized ladder back cable tray containing a
100% fill silicone rubber (90%) and non-silicone rubber cable (10%).

The tray has 24" covers extending 6" on each side of the slab.

Seal: 7-15-80; 9" of Kaowool was packed into each end of the tray, leaving
a 6" deep area void of any sealing material in the center of the penetra-
tion.

7-16-80; 1/4" coat of Flamemastic 71A applied over Kaowool installation
both exposed and unexposed sides.

7-17-80; a second 1/4" coat of Flamemasti: 71A applied to the¢ seal on both
the exposed and unexposed side of the penctration.

7-18-80; a final 1/4" coat of Flamemastic 71A was applied to the exposed
and unexposed sides of the seal.

Penetration 4 (Figure III-4)

Description: 24"x4"x72" galvanized ladder back cable tray containing a

50% fill of non-silicone (medium voltage HTK-KERITE) cable. The tray has
24" covers extending 6" on each side of the slab.

Seal: 7-15-80; a 3" depth of Kaowool was packed into each end ot the tray,
3" deep into the barrier.

7-16-80; 1/4" coat of Flamemastic 71A applied over the Kaowool installation
on both the exposed and unexposed sides.
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QUALITY CONTROL DATA - Page 2

. 7-17-80; a second 1/4" coat of Flamemastic 71A applied to the seal on
both the exposed and unexposed sides of the penetration.
7-18-80; a final 1/4" coat of Flamemastic 71A applied to the seal on
both the exposed and unexposed sides of the penetration.

Penetration 5 (Figure I1II-5)

Description: 24"x4"x72" galvanized ladder back cable tray containing a
50% fill silicone rubber (90%) and non-silicone rubber (10%) cables.

The tray has 24" covers extending 6" on each side of the slab.

Seal: 7-15-80; a 3" depth of Kaowool was packed into the ends of the
tray, 3" deep into the barrier.

7-16-80; 1/4" coat of Flamemastic 71A applied over the Kaowool install-
ation on both the exposed and unexposed side of the seal.

7-17-80; a second 1/4: coat of Flamemastic 71A applied to the penetration
on both the exposed and unexposed sides of the seal.

7-18-80; a final 1/4" coat of Flamemastic 71A was applied to the seal on
both the exposed and unexposed sides of the penetration.

Penetration 6 (Figure III-6)

Description: 24'"x4"x72" gzalvanized ladder back cable tray containing a

100% £ill silicone rubber (90%) and non-silicone rubber cable (10%).

The tray has 24" covers extending 6" on each side of the slab.

Seal: 7-15-80; a 3" depth of Kaowool was packed into both ends of the
‘ tray, 3" deep into the barrier.

7-16-80; two, 1/4" coats of Flamemastic 71A were applied, one in the early

morning, the other in late afternoon.

7-17-80: a final 1/4" coat of Flamemastic 71A was applied to the seal on

both the exposed and unexposed sides of the penetration. A "U" shaped

piece of galvanized sheet metal measuring 24"x10"x9" was secured around the

unexposed side of the cable tray exterior of the barrier utilizing two 27"

lengths of all-thread rod (see Figure6). The configuration gas injected

with silicone foam having an average density of 17.685 1b.FT~.

7-18-80; a "U" shaped piece of galvanized sheet metal measuring 24"'x10"x9"

was secured around the exposed side of the cable tray, exterior of the

barrier, utilizing two 27" lengths of ali-thread rod (see Figure 6). The

configuration was injected with gilicone foam having an average density of

18.275 1b.FT3,

The above mentioned installations were witnessed and documented by ICMS

Quality Control.
i { Ab

Michael L. Stine
Quality Assurance Manager
ICMS
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3 applications of approximately ' '4' wet
r' Flamemastic 71A tc form 3/8" dry,

both exposed and unexposed sides.
| -

et x4 x 10"
ladder back cable tra

100% Cable Fill

Solid steel cable tray |
cover, top and bottom.
(16 gauge)

|}
——

Tray grouted in place

owool packed into end:
|3 inch depth, both sides. |

——

Figurelll-l, Penetration |

II1-5
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3 applications of approximately 1/4" wet
Flamemastic 71A to form 3/8'" dry,
both exposed and unexposed sides.

) 2 " x 4]‘ x 72'!
g ladder tack cable tray

50% Cable Fill

Solid steel cable tray —1|
cover, top and bottom.

(16 gauge)

Tray grouted in place

a0 o=

[Kaowool packed into ends,
3 inch depth, both sides

Figure III-2, Penetration 2



3 applications of approximately 1/4" wet
Flamemastic 71A to form 3/8" dry, both |
exposed and unexposed sides. |

Ce——

\ [24" x 4" x 72" laddexj

back cable tray

P 100% Cable Fill

Solid steel cable tray-_}
 cover, top and bottom. |
| (16 rauge)

ol

Tray grouted in place

;1 %" \
At e S B B
S el AN ey
\ - . :" ~’ ”. '3'
- .‘.“v Ve 1l
! ,i"”l-l .‘!. '! “llo
9 L \ | <Y
| |
l . ' i

Kaowool packed into ends, |
9 inch depth, both sides ‘

Figure III-3. Penetration 3
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3 applications of approximately 1/4" wet |
Flamemastic 71A to form 3/8" dry, both |
exposed and unexposed sides, _]

[23" x 4" x 72" ladder
| back cable tray

/—50% Cable Fill

[ Solid steel cable tra}-'—%
cover, top and bottom.|
| (16 gauge) |

— Tray grouted in place

Ce——

"Kaowool packed into ends, |
.3 inch depth, hoth sides

——

Figure III-4. Penetration 4



3 applications of approximately 1/4" wet
 Flamemastic 71A to form 3/8" dry, both |
| exposed and unexposed sides. |

54" x 4" x 72" ladder
&ack cable tray

50% Cable Fill

i cover, top and bottom.

_S_olid steel cable tray ‘_I
| (16 gauge)

ot

Tray grouted in place

o, =

J—

Kaowool packed into ends, |
3 inch depth, both sides

Figure III-5. Penetration 5
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o T

‘ {_E}_alva.nized steel metal .
(24 gauge) cut and form ﬁ-— ————— | —— = — ]
A shape to fit around - :“rgx.ﬁ:}rxn xvr‘xxx;rrxli‘.ﬂ
the cable tray. =l —

| Silicone foam, 9" depth—q

both exposed and un- PLAN VIEW

exposed sides

?wo 3/8"-NC all-thread rods
_lv_it.n nuts and washers

/ 100% Cable Fill
ﬂ LLEELE .

t l il Temporary dammirg, top and l
i | bottom. Removed after foam
btit! had set. ’

r it i e —
IS «

/—Ttay grouted in place

— r?olid steel cable tray
|_cover, 16 gauge

. [ Kaowool packed into endq
. | 3 inch depth, both sides _ |

— ———

3 applications of approximately 1/4" wet
| Flamemastic 71A to form 3/8" dry, both

exposed and unexposed sides. |
—— ——

|
|
|
|
|

SE TION A-A

Figure III-6. Penetration o

e



FOAM & LEAD-FILLED SILICONE RUBBER

FIELD TAKEOFF, INSTALLATIOM & INSPECTION RECORD

FURM rk-.

SITE ____ SwRI _ RooM/AREA __ Test Slab  ELEVATION _ N/A
NETRATION | OPENING | PERCENT DRAVING | DETAIL | BATCH FILL | TYPE | INST. | ACCEPT | REJECT | NSPECTOR| TNsP.
NUMBER SIZE | OBSTRUCT | NUMBER | DWG. # NUMBER DEPTH | SEAL | DATE RCA-1 NO.| INITIAL | DATF
- —25"x%" e 3 1bs. Top 3" [ KAD DAM — |71
bkl 5.0 100 3 N/A 2 1bs. Bottom T & B |Wool |7-15-80 N/A ok __)L-;_—__.__ﬁ “R/A
SN S P ol I e |mn |+ PP we | e 5
Pene. 2 | 28"%4" Figure 2.5 1bs. Top - KAO |, 15 go| PAM N/A M;r-— ;,li;/
Bt § -, - 50 | 5 N/A 3 1bs. Bottom T & B |Wool o N/A }fi; —'ﬁ7XLA’
e 2 z;: -xlo ¥ Figore || osoz10 3/8" | 71A T v | M’i’ g
Paas, 3 Z;""xa" 100 qure N/A flisliﬁf"nﬁ’i’m 3 & B 5:21 7-15-80| " N/A A “::tz, 7_I/A,A
RSN Pl P il Y wr fm | v Dol we LiC TR
Pane. 4 Z:'"Xl." 50 “%um N/A 3.5'§°ib:f’paonom ; & B 5221 7-15-80| " N/A WA f‘; 77-1/1\
IR P PPN el PPN e o | o Pl wa | e PN
Pene. 5 (2;:-")‘[." 50 “%“w N/A 225123;.ngttnu_ '?‘ & B 5321 7-15-80 o N/A .Yﬁ______*p.‘_‘ém_-;;‘fsﬁ :
“i‘en.c—‘i"?:.nm_ ;0 ”-g“"* wa | 040210 _ arer |71a . N/A 4 N/A M*’;_‘ "“‘_m
el ;zyz;“xz."‘“ wo | g ] wa 2—2—{2: -or %T N e ia | WA | v %
SN P NP bl YN T e fm e Daa] w RS Do
rene. 6 |gp T hie e Eggls‘gggzj soon fov v [sp [7-17-80[METT] Wi | Mo paty
e IR ol I E I ol e o T T

TAKEOFF BY

Mi< ,

7-14-80

INITIAL

DATE

* Flamemastic
coats.
was between
was blanket

The

71A was applied in three (3) 1/4" wet
installation dates for this product
7-16-80 and 7-18-80.

Final inspection

as indicated in the appropriate columns.
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<

v
BATCH COMBINED CupP
NUMBER WEIGHT WEIGHT
EDO40OSC7-B (grams) (grams)
EQO50584-A
5-001 70.7 - 5.2
S-601 706.3 - 5.2
AVE. -
S-002 71.8 - S.2
$-002 73.6 - - T
AVE. -

BAY.'H SAMPLE DENSITY MEASUREMENT

66.6

68.4

cup
VOLUME
(ml)

230

230

230

230

62.3

CONVERSION

FACTOR

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

62.3

DENSITY
(1bs./cu.ft.)

17.74

17.63

17.685

18.03
18.52

18.275

Form m-‘

INSPECTOR DATE
INITIAL

) )‘ .\2 7-17-80
LA:(? 7-17-80
LS
(\
M ) 7-18-80
[I‘{_g \ 7-18-80

21~
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FORM BT-1
BATCH TEST RECORD
SITE: SwRI
BATCH NUMBER DATE | COLOR/TEXTURE/CELL STRUCTURE INSPECTOR INSE.
MADE ACCEPTANCE CRITERIA: QC- INITIAL DATE
DENSITY | ACCEPT | REJECT | RCA~-1 NUMBER
EDGL0307-8 17.685 .
£Q050584-4 S~001 7-17-89 | AvE. | x NS [r-17-80
Egg“‘ﬁal-ﬁ ; & P24 - o
EQ050584-a 002 7-18-80 | ave. | x | ;‘L.,_: 7-18-80
|
|

— -

—

+———1—+t




‘( INSULATION CONSULTANT AND MANAGEMENT SERVICE INC.
." )
C&daﬁwaaba q;

TEST & INSPECTION

Quantity Part No. Cescription Dat>
1 #7 0'Haus Triple 4=4-80
Beam Scale

Equipment Used:

0'Haus 211-01 Class F Weights Certification #20782

Method:

Scale was calibrated against weight with traceability to National Bureau of

Standards.

Resuts:

1. Beam one gram to ten gram intervals. OK

one hundred gram to five hundred gram at one hundred gram intervals. OK

ra

Beam

3. Bear ten gram to one hundred gram at ten gram intervals. OK

THE PARTS ABOVE HAVE BEEN CAREFULLY TESTED IN ACCORDANCE WITH ABOVE METHCODS.

i PSS
April, 1980

INBPECTCR n
/ :L“— TI’T ;—j' ("I ¢

for Berrien County, Michigan.
p
>

/4 Notary Pubiic



No. 117

I.C.M.S., INC. MATERIAL PACKING LIST II1-15
P. 0. Box 1
Baroda, Michigan 49101

SHIPPING REPORT

oate:____ (0-23 -85 JoB yo._3351(¢

- § — o A \ . \ 4 .
OBLIVER 70: Danrhipder Hescarch Tust\TUTE, San aalonia  1ewas

|
(NVENTORY ,{AMOL'.\’T | DESCRIPTION LOT/P.0. NUMBER | INVENTORY
' TEM/NUMBER [SHIPPED PRICE/ITEM
Lo Copnin eD0CSC 1 -b
\S0\pe | 3-6548 Silicane RIN Faam [eQssscal,-4
| T
5 l
| |
| | |
S |
i
. |
!
|
!
, 1
g |
I :

-t

TP T——

o RN PRETR s L |
- SLIVERED BY: ¢aqAnll SNCrecc RECEIVED BY:

wstribuction




'.' ACTTAL LOT BPECTETOHCRX
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*F DOWICORNING;

«./,tm

® —— RECEIVED

JUN 13 1980
ICMs

TC: Insulation Cons & Mgmt. Serv.
9007 First St.
Baroda MICH 49101

e
o
(&)
u
O
-~
H
i ¥
fo
g |
O
(o}
1
=
[ ]
¥
.~J
(&
' 4

Attn: Mike Stine/Insul.

DOW CORNING® 3-6548 RTV Foam A&B

N

wun

o
O

Q050586/EQ050585/£Q050584 Part ABAIZ OF SEIZMENT R

2D
wn

(]
n

o
¥ ~

g

QNS & 450#(EQ050586) 1 x 450#(EQ0S0585) 3 x 450#(EQO

CSSTRER 101-A=955 BCs CCRATIG ED812372 E2

2.0. ¥Q. oVOICE YO,

N
f‘
=
~J
O

OCW CCRADNG SALIS STECITICATION DaT=D> / /

- ﬁ S? rh“ - :::N m - DA::‘. /)' ./

o vy DATA $E mes s R o osltewaxy

~)
IT: //u//“ /?'{‘, D) we Lo 1o

S

- ———— e —

DOW conmwamkﬁwwAﬁm}TN 48640 TELEPHONE 517 496.4000

™ Q7L -— "= 2 fdals Q1]
EQ050586 EQ050585 EQ050584
= 4 | 1 N o 1 1 T $ &y =} ~
Appearance Black, uniform Black, uni’orm Black, unifor
3 2 -~11 4 v <
viscous liquid viscous liquid viscous liqui
T - ? ) ha (~d g
Viscosity, Poise 46 49 50
o - 1 N 1 A7 1 N7
Specific Gravit; 1.0% 1.07 1.07
y m 1 2 17 1 4 2 1 < )
Snap Time, min. l min. & 17 secs. I min. & 32 sec., 1l min. & 21 8
a8 -~ o) -~
Density 19.6 18.06 18.6
SEN AARAALER BETBE COERS TAD SBEATHTALMTAN BEATTTHTHMING AN TN WEMLA
.'Q;; A--.:\::‘::.D -:P\-.u—»... P A W :‘VQ :P;u-:-«AT-.’u P....q_--ﬂ_'..nog A -EQJ. .1-...VD
mrTe .y -~ -y - o et aal AT o] 2ok Niaal ~ T ~ o onm -~
THIS IATERIAL MEETS REQUIREMENTS OF l10CFR PART 21
TTATR MW sE T ArTertms & at IJNECTID 2N MCN AT, JUT 1 UM IN N IGGIT AN TN 363 0w s e Teet Meatien
‘AP IO TWEEE ~a8 T tetwTINes 3 LI NG, - This s 3 vty Mmae Me
I0OVE IERQIATES TRTIIL A8 Tewr TReeed INd Jig 19OV A OT  ITed e ICAnANt 17 CRSUIFrTReNTI 4 e fteg axe
IEETIOMEE WeN MaOled. TU® TMATIA § ROISET "I Me IAGITCHS TS N e Saw S3rming  Aveca
‘ ™Me wave ATArTA0eA NG QT IcERTTAMTS AR e 27 ‘s e avelagie 'Sy emarmesen.
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‘HoWwitoRrNING:
' RECEIVED
Jx"

CEITTITCATION O S (TRST 3pICRT)
ICMS

-, Insulation Cons & Mgmt. Serv.
“* 9007 First St.

Baroda MICH 46101

T

* Mae S TAICIIT o~
Attn: Mike Stine/INSUL Serv./

QoCCT:

:é"

~rr -~ ’ - o - -~ a -~ - ~
1ot :IO::UN CORNING® 3-6548 RTV Fcam A&B aATE OF SEIMENT 4 5 , 80
—umai0507/EDO40510 Zaxt B
QuaNTII:
2 x 450#(EDO4L507) 1 x U4S50#(EDOC40S5S10)
CSSTOER DCW CCRNTNG
?.0. JC. 10]1=-A=Q58 :'@_“;33‘ 8215375 &9

CCW CORNIING SaALIs SPECTITCAITICN 2AZZD 6 14 79
CCSTOMER SPECIZTCATION REV. 2alz i

PART B ACTTAL LOT X32ECTICAIC
' =s: DATA * % IECOTRTUTICTHK TISTOEETIXX

| ———— -
EDO40507 EDQ40S10
501 EDQ405
Appearance Off-white, uni- Off-white, uniform
form viscous viscous liquid

1
liquid
2d & 2 o - 2 2 ~ oA
Viscosity, Poise 68 50
Fal ~ ]
Specific . Gravity 31:0% 1.04
ma 4 4 g - 2 -~ -
Snap Time, min. 1l min. & 5 secs. 1l min. 10 secs.
4 s A | 17 R
Density i o 17.8
AFUTIA MLITE T roo - o o QDEATRITAAMTAN DRDTAIITDDDE vmoe ANTTN m am 1MUY
#%SFE ATTACHED SALES SPEC. FOR SPECIFICATION REQUIREMENTS AND TEST METHOI
T AT RN BEAITTREMEARG AT 1ACPTR BAR® 51
THIS MATERIAL MEETS REQUIREMENTS OF 10CFR PART 21
YTt Tarvec wi™ astarixy 3 2@t :S1lecTed I sB€N 3L SuT 8 A 30 N I6GIT Jans TNQ 3313 SNQwn I Ty lerTTSat A
- - - .- - -
‘ar TMesa TYEI wes aft ieterrined 3n 0T NC. Im b AR O L Ay
Igeve Iangrates “Tater' s “38 zeen yrTRC Q@ 1@ ITMauv NiEr TG Wecifi3ngny ina ‘QUIremen TS with e 1S e
IPQTIANY  aTEn LOOhea, e Wateragl 1 ST 'S e 3INCILIONY 1Iee N T ::w :;f"-ﬁQ il N
"Ne W@ave Afarrmanan e ot JICSEOTIATE 2ATA Wre 3N ‘e 1A Ivaia . W 'Sr exarmination.
. & 7 - — 7 C-’(‘
3T: “/(gfu '7_/ /D (("/ BASE o I S L

—rea - - s e -
‘b‘—-- - ‘\-wv-.ﬁ-l&- - dv e -l .

DOW CORNING COSPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517 496-4000
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i DOW CORNING® 3-6548
é R - gilicone RTV Foam
parts A & B

New Date June 14, 1373
Supersedes Oct. 28, 1976

SALES SPECIFICATIONS

_JEST METHODS
~PROPERTIES LIMITS DOwW _CORNING QTHZR
\ppearance CTM™ 0176 visual
part A Black, uniform viscous
liquic
part B Ooff-white, uniform
viscous liquid
viscosity, poise ctM 0050 AST™ D 1084
Brookfield Model HAF N Methed B
Spindle #3 @ 10 rpm
' part A 35 = 55
part B 50 - 70
~ ) 2
specific Gravity @ 25 C CT™M 0097 AST D 1475
part A 1.03 - 1.09
part B 1.03 - 1.09
Mix 1 part of part A with 1 part of Part B
snap Time, minutes 1.0 - 2.0 CTM 00%2A
Density, minimum ™ 14 - 320 CTM 08543

confinement foaming
~~ hard mixed, 1bs/ft3

SHELF LIFE: 12 months from date of shipment

- pDenotes changes

Dow Corning corporate iest methods are based, when sopropriate, on standard methods in ASTM or other
ccmpenrdia, but may not be exactly equivalent. Dow Corning methods are available on recuest.
Refer to the technical data sheet for typical properties and performance characteristics of this produc®.

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517 496-4000



The FLAMEMASTER Corporation
III-.19

‘ CERTIFICATION

SOUTHWEST RESEARCH INSTITUTE

CUSTOMER NAME:

CUSTOMER PURCHASE OROER#: 00367

SHIPPER NUMBER: 870

SHIPPING DATE: §/25/80
BATCH NUMBERS: 040200/0402190

SPECIFICATIONS:

THE FLAMEMASTER CORPORATION certifies that the 71A "MASTIC®

material supplied on the above purchase order has been manufactured

to meet the specifications set forth in our technical bulletin.

QURCTYY CONTROL

The FLAMIMASTER Corporaion

11120 SmMEeMAN WAY UM VALLEY CALIFORNMIA 91383 & Amga Co0t 1) ® 281 490
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TECHNICAL BULLETIN
April 1976 - 003

FLAMEMASTIC 71A SYSTEM

PRODUCT DESCRIPTION

Fleamemastic 71A System Coctings are compounded of waterbese thermoplastic resins,
flome retardant chemicols and inorganic incombustivle fibers. The Flomemastic 71A
System is préracted by one or more of the following patents: 34642531: 3928210
Great Brizin 1297710; West Germany 2039969 or other patents pending.

TYPIC.... PR OPERTIES

FIRE PROTECTION

Flamemastic 71A prevents propagation of fire on grouped electrical
cables. This fire protection has been demonstrated in o wide variety
of tests and proven in industrial fires. Copies of these tests are
available upon request.

EFFECT ON AMPACITY

Reduction in current carrying copacity varies with the size of the
cable and the thickness of the coating. At the recommended coating
thickness there is no significant effect on the ampacity of the coated

cables.

PERMANENCE

Flamemastic 71A applications have provided permanent fire protection
over a period of more than six years in all climatic conditions and have
shown no adverse effect on any type of cable jacket.

WEIGHT PER GALLON

Flamemastic 71A Sprayuble 11.0%/Gallon
Flamemastic 71A Mastic 11.4% /Gallon

. SOLIDS

Flamemastic 71A Sproyable 64,4%
Flamemastic 71A Mastic 67.3%
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*Babcock &Wilcox®

‘

Kaowool® Ceramic Fiber Products

Basic fiber —bulk

BaW Kaowool ceramic fiber is the basic fiber from
which the Kaowool family has grown. The raw ma-
terial is kaolin, a naturally occurring, high purity,
alumina-silica fireclay. Kaowool has a meiting point
of 3200F a normal use limit of 2300F, but can be
used at even higher temperatures in certain appli-
cations. BaW Kaowool has fiber lengths up to 10
in., average lengths of 4 in. These long fibers, thor-
oughly interlaced in the production process, pro-
vide Kaowool blanket, bulk, and strip products with
unsurpassed strength without the addition of a
binder system. Other forms are processed from
basic Kaowool ceramic fiber.

BaW Kaowool bulk fiber is available in many forms:

1) Bulk A=Lubricated fiber for ease of handling.

2) Bulk B—~Unlubricated fiber for processing into other
forms.

3) Bulk C=Unlubricated short fiber for processing into
other forms

4) Chopped Fiber—Uniubricated shorter fiber for proc
essing into other forms

5) Washed Fiber—Water cleaned to obtain a finer diam-
eter uniubricated fiber free of shot

6) High-Purity Fiber—For reducing conditions or where
low percentages of iron oxide and titania are required in
the fiber

"

Physical properties:

Kaowoo! ceramic fiber is a highly efficient insulator
Kaowool's low shot content gives more usable fiber for your
insulating dollar. Kaowool's longer fibers give it the high
tensile strength and resiliency to withstand vibration and
physical abuse. Kaowool is self-supporting —will not sepa-
rate, sag or settle. Kaowool has low thermal conductivity,
low heat storage, and is extremely resistant to thermal
shock.

Color

Fiber Diameter

Fiber Length

Specific Gravity

Specific Heat at 1 800F mean

Tensile Strength, Fiber

Tensile Modulus, Fiber

Recommended Continuous Use
Temperature

Meiting Point

Hardness:

Bulk A & B High Purity

White

2.8 microns average
Upto 10” (4” average)
2.56

0.255Btu/Ib/F
1.9x1C*ibs/sqin
16.8x 10*Ibs/sq in

To 2300 F

3200 F

6—~MOH’s scale

700-Knoop scale 100 gr. lcading

Bulk C, Chopped

White

2.8 microns
shorts to 14"

2.56
0.255Btu/!b/F
1.9x10%Ibs/sqin

168x10%Ibs/sqin

To 2300F

3200F

I11-21




This sheet contains information on how to
use EMBECO 636 GROUT to obtain the
performance qualities ce. iribed in Master
Builders literature. The sheet aiso contains
suggestions that highiight generally ac-
cepted successful fieid practice for preci-
sion grouting. These suggestions may be
followed, modified or rejected by the engi-
neer, owner Or contractor since they, and
not Master Builgers, are responsible for
planning and executing procedures appro-
priate to a specific installation. However,
when the planned procedure differs from
that giscussed herein, the pcrospective user
of EMBECO 536 GROUT is urged to contact

IMPORTANT: READ THIS FIRST

the local Master Bui'gers representative to
ascertain wnether the planneg procedure
requires additional or revised information
on how to use EMBECO 836 GROUT
EMBECO 6836 GROUT is a factory-blenced
procduct specially formulated for general
purpose precision support. EMSECO 536
GROUT is recommended for use in grout-
ing of paper mill soleplates uncer hooded
driers, rolling mills, turbines and other
machines subject to thermal movement
and/or repetitive dynamic loading, as well
as equipment, crane rails, anchor Doits
and other applications requiring non-
shrink, high-strength precision grout.

WHERE NOT TO USE EMBECO 636 GROUT:

¢ for applications requiring considerable
delays between mixing and placing

¢ where the base concrete cannot be
completely saturzted for 24 hours
before grouting

¢ where thorough curing of all exposed
pertions of the grout is not possidble

¢ for grouting heavy-duty equipment that
must be started in 24 hours or less

¢ where the grout must be feather-edged

e for grouting steel anchorages, cables or
bolts, stressed over 80,000 psi (552 MPa)

WARNING:

AS WITH OTHER PROCUCTS CONTAIN-
ING PORTLAND CEMENT, EMBEZO 636
GROUT MAY CAUSE IRRITATION: AVOID
CONTACT WITH EYES AND PROLONG-
ED CONTACT WITH SKIN. IN CASE OF
CONTACT WITH EYES, IMMED!ATELY
FLUSH WITH PLENTY OF WATERFOR AT
LEAST 15 MINUTES. CALL APHYSICIAN.
IN CASE OF CONTACT WITH THE SKIN,
WASHSKINTHORQUGHLY.KEEPPROD-
UCT OUT CF REACH OF CHILDREN.

INFORMATION on using Emeeco” 636 Grout

& SUGGEST'ONS on procedures for precision grouting

Before pumping or dry packing EMBECO 636 GROUT, discuss the congition with the local
Master Suilders fielg representative.

When grouting in environments delow S0°F (10°C) or above 75°F (24°C), contact Master
Builgers for our Hot Weather or Coid Weather grouting bulietinsg and/or jobsite service.

| t /i
|
e — =A %} >
P f?"

&1 5: B § A
.‘.‘(,~‘ | ""-I.'.'-“-.".-‘-'.v'i‘ ""...\-_,’.‘-'J" {.l.‘o".
£ . € o s .pH s v 1) R . -, ',

{___ AR DR | ] ARSI S R

Gravity grouting with flowable, non-shrink, seif-leveling grout is the
most common and accurate method of grouting.

‘Registerec Tragemarx Cooynignt 8 1979 Master Suilcers. Sivision of Marmn Manetta Corooration

I11-.22



REQUIREMENTS FOR USING EMBECO" 636 GROUT

PREPARATION

Clean out poit ~oles and have foundation area to be grouted thoroughy clean. rough but levei.
To acmeve a gooc bonding surtace, the use of a small chipping hammer s preferable to the use
of a bushhammer.

Saturate the cleaned foundcation and any bolt holes with water for 24 hours. Just before grout-
ing, remove ail free water.

Aiways grout the ciean. saturated (no free water) boit holes first. If all free water cannot be re-
moved, contact your local Master Builders fielg representative for suggested placing methods.
Provide air reiief holes in the base plate where necessary

FOR BEST RESULTS WHENEVER PLATES OR EQUIPMENT ARE TO BE GROUTED 8Y
POURING. RODDING. STRAPPING, PUMPING OR DRY PACKING, SUCH PLATES OR
EQUIPMENT SHOULD BE RIGIDLY BOLTED DOWN ON SHIMS OR LEVELING SCREWS
TO PREVENT THEIR MOVEMENT DURING INSTALLATION.

FORMS

Forms should facilitate rapid, continuous and complete filling of the space to be grouted.
Build strong, tight, well-braced forms.

On the grout-placing side. slant the form at an angle of approximately 45° outward and extend
this form suitably high tc provide a head of grout during placement. Grout should be poured
girectly on the sioped ferm to minimize entrapment of air quring placement

On other sices allow at least '2” (13 mm) horizontai clearance between base plate and forms
and make forms at least an inch higher in elevation than uncerside of piate. Use methods of

forming that will allow the grout to flow by gravity between the plate and the foundation and
keep the grout in full contact with these surfaces until it has hardened.

TEMPERATURE

Stors ang mix grout $o as to produce the desired mixec grout and placing temperatures uncer
jobsite conditions. Consider using icec water in warm weather or warm water in Coid weather

Igeally, the foundation and base plate shouic be in the 55° to 85°F (13° 1o 18°C) range—but
never below 45°F (7°C).

Where unavoidable conditions indicate nigh temperatures might be invoived, contact your local
Master Builcers fieid representative for assistance.

Temperature

Abeolute Suggested

Minimum Ideal Maximum
Foundation 45°F §5°-85°F 85°F
& Plates 7C 13°-18°C 29°C
Dry Grout 35°F 60°-85°F 100°F
Storage 2°C 16°-18°C 38°C
Mixing 32°F 50°-60°F + 80°F
Water 0°C 10°-18°C 27°C
Grout as 45°F 50°-80°F ¢ 70°F
mixec & placed 7°C 10°-16°C 21°C

tUse of iced water will reduce water requirec for a given consistency anc increase strerigth
anc working time accorgingly

‘Registeread Tracemark
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When grouting at minimum temperatures, care must De taken to see that founcation, piate and
grout temperatures do not fall below 45°F (7°C) for at least 24 hours and that the grout is pro-
tectec ‘rom freezing (32°F or 0°C) until it has reached 4000 psi (278 MPa) compressive
strength.

ESTIMATING DATA

85 b (25 kg) of EMBECO" 638 3ROUT mixed with 10.5 b or 1.26 gai (4.76 litre) of water will yielc
approximately 0.43 cubic feet 12.2 litre) of grout. More or less water may be used to meet con-
sistency requirements, thus increasing or decreasing this yieic.

MIXING

Do not add cement, sand. pea grave! or other r.cterials to this quality-controilec product and
do not use the contents of packages that are damaged or broken

Mix with drinkable water only.

DO NOT MIX BY HAND. Use 1 or more mixers to permit mixing ang placing cperations to pro-
ceed simultaneously without interruption,

Most grouting is performed at ficw between 20 ana 30 seconds depending upon gistance grout
must flow on its own,

The exact amount of water neeced to produce a flow of 25 = 5 seconas (CRD-C 79-77) will
depend upon the temperature of the grout following mixing (45°-70°F) (7°-21°C) and the size
of bateh mixed. Use iced or cold water 1o lower mixed grout temperature anc warmer water 10
raise it.

Do not use water in an amount or at a temperature that will produce a flow of less than 20 sec-
onds or cause bleeding or segregation.

Put the water required in the mixer first, then siowly and steacily acc the grout. Mix until smooth
(2-3 minutes) and place at once.

DO NOT MIX MORE THAN CAN BE POURED IN APPROXIMATELY 10 MINUTES. Discarg any
material that becomes unworkable.

Do not retemper grout by acding water or remixing afier it stiffens.

PLACING
All the grout in a batch should be in place before any becomes unworkabie.

Place grout guickly and continuously
Grout shouid be placed from only one side of a plate to aveid entragment of air while grouting

Make sure grout fills the entire space to de grouted anc remains in contact with the olate
throughaout all of the grouting placement.

DO MOT VIBRATE.

CURING

immediately after grout is placed. cover all exposed grout with clean wet rags (nct buriap) anc
xeep these moist until grout surface is reacy to de finished or until final set, Never ramove forms
or cut back grout below underside of object grouted pefore grout has nardenec sufficiently to
orevent penetration with a pointed mason trowel. Foliowing removal of mctst rags, forms, ¢r
fimisning of shoulders, coat #xposed grout with Masterseal” or Masterseal® 36

"Qegisterea Tracemark
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SUPPLEMENTAL INFORMATION

GENERAL

Before grouting, determine if there is @xcess vibration of the foundation or base plate to be
grouted causec by neardy operating equipment. Consider shutting down this source of vibra-
tion until after the newly-piaced grout nas taken findi set. Excessive vibration can cause settle-
ment anc bieeding and Gisturd the set. /ibraticn can be determined by observing any disturb-
ance of the surface of water in a pan resting on the dbase plate or foundation 1o be grouted.

Mix and place grout as close as possibie to the plate being grouted. Have sufficient manpower,
materials and t00is t¢ make mixing and placing rapgic and continuous. Where grout must flow
some cistance, make the initial batch slightlv more fluid than required; this lubricates the sur-
faces and avoids blockage of the grout tna. ‘cllows.

Place metal banding for straps under large base plates before gro Jting in case strapping be-
comes necessary to move grout into difficuit areas. Do not strap grout which has aireacy been
satisfactorily placed and has thickened. Rapig ansa continucus mixin! ang placing wili minimize
or eliminate the need for strapping.

EMBECO" 836 GROUT must be cured. C. .t shoulcers may be finished anc left in place, in
which case they must be cured or they may te heveled or trimmed vertically (flush) with the
base plate. Premature form removal or cutting back of excess shoulder grout can cause sag-
ging of unhardened grout causing ioss of Searing between grout and structural member it is
intended to support.

Shims should not be removed or leveling screws backed off until the grout nas attainec suffi-
cient loag-bearing strength.

EMBECO 636 GROUT i not intended for use as a floor topping or in wide areas of exposed
shoulger around base plates. Where exposed shoulders are used, the appearance of an occa-
sional hairline crack should not be taken as a matter cf concern. if they occur, these supertfic:al
cracks are usJally caused dy temperature and moisture changes which aftect the exposed
shoulcer grout at a more rapid rate than the more massive base concrete and the grout beneath
the base plate. These cracks are of no structural signifirance and ¢o not getrac trom the non-
shrink vertical support provicded by the grout if the foungation preparaticn, pre-saturation
placing and curing procedures given in the foregcoing instructions were properiy carriec out.

SAMPLING

Sampies of mixed grout for flow or compressive strength cutes should be taken from the mixer
in a manner to obtain uniform and representative samples. Cetails of testing methods such as
those for flow, CRD-C 79-77, and compressive strength. ASTM C 109 (moaified for premixec
grout) andg test method TP-G-CS, Test Procedure For Determining Compressive Strength of
Fluid & Flowable Grouts are recommended and available from Master Builgers

FOR ADDITIONAL INFORMATION CONTACT

MASTER BUILDERS

v13i0N OF WAATIN NMAN ETTA CORPQRNATION

cz.:vzu/vo, OMIO 44118 + TORONTO, ONTARIO M6M 3E4 Farm E636G- ‘e
‘Segistered Tracemark Printed nUSA §
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APPENDIX IV

UNEXPCSED SURFACE THERMOCCUPLE DATA



TABLE IV-1l

THERMOCOQUPLE - RECORDER ASSIGNMENT

Penetration Type TC Recorder Channel
Number No. (Digistrip #) No,
Furnace Average 1 2
F 1 1 3
1 I 2 | 4
P 3 1 5
E 4 1 6
F 5 1 7
2 I 6 1 8
P 7 1 9
E 8 1 10
F 9 1 11
3 I 10 1 12
P 11 1 13
E 12 1 14
F 13 1 15
4 I 14 2 2
P 15 2 3
E 16 2 4
F 17 2 5
5 I 18 2 6
P 19 2 7
E 20 2 8
F 21 2 9
6 I 22 10
P 23 2 11
E 24 2 12
F = Field
I = Interface
P = Penetrant
E = Eng,, grout surface
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THERMOCCUPLE LOCATIONS

(DRAWINGS)
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(3" up cable)
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(Grout)

Figure IV-1, Cable Tray | Thermocouple location
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Cable Tray 2 Thermocouple location

Figure IV-2,
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Cable Tray 3 Thermocouple location

Figure IV-3,
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(3" up cable)
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Cable Tray 4 Ther:nocouple location

Figure IV -4,
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TC19 - P
(3" up cable)
TC 18 -1
TC 20 - E
(Grout)
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Cable Tray 5 Thermocouple location

Figure 1V-5,
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SECTION A-A

Figure IV-6,

PLAN VIEW

e P 38, - P
3 (3" up cable)

TC 22 -1
TC 21 - F

TC 24 - E
(Grout)

Cable Tray 6 Thermocouple location

IV-9



IV-10

TEST GRAPHS
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TEST DATA

TRAYS 1; 2; 3
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.PM:{‘L’

B. G. & E. sSLAB 2

DATE OF TEST: 30 JUL 80 PROJECT NUMBER: 03-5380-003
TRAY TRAY TRAY
7 URNACE 1 e 3
MIN SEC  AVERAGE F I P E F I P E F I P E

10 16 1278 84 83 83 85 89 85 87 88 85 84 85 86
10 31 1303 84 8s s 87 90 86 85 88 85 84 8s 83
10 46 1300 85 83 8e 86 89 86 86 86 83 84 85 84
i1 1 1302 84 83 83 85 90 86 85 86 83 B84 86 B84
11 16 1313 B84 83 83 85 91 87 86 86 B84 B84 86 84
1 31 1324 8s 84 83 86 % 88 87 87 84 85 86 84
11 46 1338 86 85 84 87 94 87 86 87 83 84 88 85
12 1 1321 84 83 8¢ 85 92 88 88 87 85 87 90 84
12 16 1331 84 83 8 85 % 88 89 89 84 85 88 84
12 31 1361 84 84 B84 88 9% 9 88 87 83 87 91 85
12 46 1369 84 83 83 86 9% 91 a8 88 84 86 90 85
13 1 1382 B84 83 83 86 94 90 89 87 84 85 8s 84
13 16 1387 84 83 82 85 93 89 88 87 84 85 90 84
13 31 1395 84 83 8e 86 93 90 9% 88 84 6 90 85
‘ 13 46 1419 85 B84 83 85 94 % 90 88 8s 85 91 84
14 1 1410 84 83 83 88 % 9N 91 89 B84 86 % 85
14 16 1410 84 83 82 85 94 9B % 90 85 87 94 87
14 31 1416 84 83 83 86 % 91 91 89 85 87 9% 85
14 46 1418 85 B84 B84 86 % 9% 91 88 84 87 93 B84
18 1 1430 85 83 82 85 % % 91 89 84 87 93 84
15 16 1434 85 83 83 86 9T X 91 89 85 87 93 85
15 31 1441 85 84 83 85 97 93 9% 89 85 87 94 B84
15 46 1447 86 84 83 85 97 93 R 90 85 87 94 85
16 1 1449 - ) B4 83 86 9% 94 9% 90 85 g8 95 B84
16 16 1452 85 84 85 87 9% 9% 983 90 85 B7 9% 85
16 31 1462 85 84 83 86 9% 9N 93 9 86 er 97 8s
16 46 1463 85 85 83 86 9 9% 93 90 86 ge 99 85
17 1 1474 86 85 85 88 100 9% 94 91 87 88 98 87
17 16 1487 87 85 85 86 100 97 94 3 86 89 99 86
17 31 1482 86 85 84 87 102 97 95 9 86 89 99 87
17 46 1487 85 84 85 86 108 - 9% % 93 87 89 100 87
18 1 1493 86 86 84 87 103 ¥ 98 93 27 9 10 e7?
18 16 1503 88 86 86 87 104 100 98 93 88 9% 103 87
18 31 1504 88 86 86 88 105 100 99 93 88 9% 102 86
18 46 1495 87 8s 84 85 103 101 99 94 89 9% 104 88
19 1 1526 89 87 85 88 105 100 98 93 88 91 103 88
19 16 1525 89 87 85 87 105 100 98 93 87 90 108 87
19 31 1521 87 86 8 87 105 102 99 9% 88 90 102 87
19 46 1524 88 86 84 87 107 103 100 93 88 91 103 86
20 1 1523 89 86 85 87 108 104 101 94 88 91 104 87
. 20 16 1537 88 87 85 87 108 103 100 94 89 92 105 88



.POGE3

MIN SEC

FURNACE
AVERAGE
1531
1544
1546
1563
1557
1565
1577
1567
1573
1587
1583
1589
1605
1605
1594
1599
1614
1616
1622
163
1633
1645
1640
1647
1653
1643
1646
1660
1656
1671
1670
1664
1669
1674
1665
1667
1657
1658
1636
1634
1626

B.
DATE OF TEST: 30 JUL 80
TRAY
1

F 1 P E

89 86 & 87
8 87 86 87
89 8 & 88
9 87 86 88
9 87 86 88
9% 87 8 87
91 87 8 87
9% 88 86 87
91 87 8 87
% 87 8 88
91 88 8 87
% 86 85 87
%2 88 8 88
%2 87 8 87
91 88 87 68
91 88 86 88
%2 8 87 W
%° 8 87 &
93 89 87 68
%2 8 87 89
94 ® 87 8
99 8 &7 8
%4 B89 87 89
9% 90 88 89
9 8 87 88
94 @ 86 88
9 89 87 88
9% 8 87
% 89 87 8
% 95 87 88
% 90 87 88
% 91 88 88
% 91 87 88
97 91 87 88
97 90 88 88
97 91 88 89
9% 9% 87 89
98 91 87 8
%8 9% 8 8
9 % 8 8
98 91 88 89

& E. sSLAB 2
TRAY
2
F I P E
109 105 102 95
110 105 102 94
109 105 103 95
111 106 102 95
111 105 102 95
110 107 108 95
111 108 104 9%
111 108 105 9%
111 109 104 96
113 110 105 97
113 110 107 97
114 109 107 9%
115 110 108 97
115 111 108 98
116 111 108 98
117 113 109 98
117 114 110 9
118 114 110 9
117 114 110 9
119 116 111 9
119 116 112 100
121 115 112 100
120 117 113 100
121 117 112 100
121 118 114 101
121 117 13 100
123 119 114 101
123 120 115 100
124 120 116 102
123 119 114 101
125 122 116 i01
125 122 117 101
126 123 116 102
125 122 116 101
125 123 116 102
125 123 117 108
126 123 118 103
128 125 118 102
129 125 119 103
129 126 119 103
130 126 121 104

PROJECT NUMBER: 03-5980-003

IV-20

TRAY
F I 4 E
89 91 107 88
88 31 106 88
9 93 108 88
B9 93 109 e9
8 9% 109 89
89 9 11 89
9% 94 110 @
% 9% 11 89
9 9% 11 88
9 954 111 88
91 9% 112 85
30 94 113 89
91 9% 114 90
%R 9% 116 90
92 % 116 9
91 9% 115 88
93 9% 116 88
93 98 17 9
92 97 17 9%
% 97 116 90
94 79 118 90
94 98 119 91
94 99 118 91
9% 99 119 90
9% 100 119 90
9% 101 119 90
9% 100 121 91
9% 102 122 91
97 10 121 £
9% 101 122 °1
97 102 122 91
98 104 123 91
98 104 123 o1
97 103 123 91
9 103 123 91
100 102 125 %
100 105 124 91
100 106 125 92
101 106 126 9%
102 106 125 %
102 107 126 94
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FURNACE

MIN SEC  AVERAGE

3 1

- - B o~ [

RRAREBRBARL2LTLBYY
W b

b

37 1

1620
1611
1597
1603
1600
1588
1588
1582
1584
1583
1585
1584
1585
1580
1573
157
1571

B - G -
DATE OF TEFT: 30 JUL 80
TRAY
1

F I P E

% = 89 89
100 9% 88 88

% 9 B8 90
100 9% 89 89
100 % 89 90
101 9% B 90
100 93 9% 9%
102 9B 9% %
102 94 9 9
103 94 20 9%
103 94 90 89
103 94 % 9N
103 94 91 9
104 94 % 9
104 95 20 9%
104 95 91 2
104 94 % 9
106 9% N 2
104 % 91 20
107 9% 91 91
106 9% 919 9N
106 97 9% 9%
108 97 9% R
08 97 %2 %
108 97 % 9
109 9% % %
10 B W N
109 97 9% 91
110 98 % 91
109 97 91 9%
111 ”® B %
112 9% %R %
112 % 9B 9
111 9%8 94 %
112 9% 9 91
114 100 93 %
114 100 94 9%
115 101 94 93
114 100 94 93
116 101 % %
114 100 94 93

PROJECT NUMBER: 03-5980-003

& E. sSLAB 2
TRAY
2
F I P E
130 127 121 104
130 127 121 103
130 126 121 104
131 128 121 105
132 128 121 105
132 128 12: 104
132 129 122 103
132 130 123 105
13 131 123 "8
132 130 123 1.
133 130 124 106
134 132 126 107
134 132 1285 106
134 132 124 107
13+ 132 124 107
134 134 125 107
134 134 125 107
136 134 126 108
135 134 127 108
137 136 127 109
137 137 128 110
138 137 129 109
138 136 129 109
137 138 131 11
139 139 130 111
138 139 130 11
139 140 131 113
140 140 130 112
140 141 131 113
138 141 132 114
140 143 133 115
140 143 13 115
141 144 132 115
139 143 131 115
141 146 133 117
140 145 131 116
141 145 132 117
142 147 138 117
140 146 134 118
139 147 134 119
140 149 135 120

Iv-21

TRAY
3 -

F 1 P E
102 108 126 93
102 108 125 93
103 109 127 94
104 109 126 94
105 110 126 94
105 109 126 93
106 110 127 94
107 111 128 94
107 111 128 54
107 111 27 94
108 112 126 9%
107 113 127 97
109 114 128 97
110 113 127 96
110 114 128 9
111 114 130 %
110 113 129 9%
112 116 129 9%
112 116 131 96
113 117 130 97
113 16 1= 9%
113 116 131 97
114 118 1 97
115 119 1@ 97
116 120 131 97
116 120 131 "
116 120 129 97
117 119 129 96
117 121 131 97
118 1?2 13 97
119 121 131 98
120 123 133 98
119 122 1@ 97
119 121 1= o
121 124 133 95
122 123 133 98
122 124 134 98
122 125 134 99
122 126 135 99
123 125 134 9%
125 127 133 99
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MIN SEC

FURNACE
AVERAGE
1563
1553
1555
1552
1557
1551
1853
1852
1553
1556
1548
1556
1855
1547
1553
1546
1546
1559
1551
1548
1547
1554
1543
1552
1562
1573
1570
1558
1562
1562
1857
1566
1563
1563
1567
1570
1561
1562
1560
1564
1569

B. G.
DATE OF TEST: 30 JUL 80
TRAY
1
F I P E
117 101 54 %
116 1@ % 94
116 103 % 9%
117 1083 % 95
118 103 9% 95
119 104 % %5
119 104 % S
120 104 97 95
120 1058 97 95
121 105 97 9%
120 104 % 9%
122 W5 9% 9%
121 104 9% 95
122 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>