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FIRE PROTECTIVE CABLE TRAY FIRE TEST

by

*
Melvin S. Abrams

SYNOPRSIS

This report describes the fabrication of four
cable-tray fire test specimens, discusses test procedures,
and presents results of a fire test conductec ~n the speci-
mens. Cable-tray specimens consisted of 16~-ft Iang cable
trays with 40% fill of EPR insulated, Hypalon jacketed IEEE
383 grade 7-conductor control cables in random lay. Cables
were l4-ft long. Cable trays were protected with three
l-in. layers of Kaowool, a ceramic fiber blanket thermal
insulation. Two cable-tray specimens were sealed at both
ends, and two were sealed at one end only.

Coitinuity of 15 cables at the bottom, sides, top,
and middle of each tray was monitored by observing lamps
in a par:1 connected to 120 volts, ac, that were wired to
conductors in each cable. The circuit was designed to in=-
dicate short circuit from the six outside conductors to
the center conductecr within each cable.

The fire test was conducted to evaluate the per-

formance of thermal insulation material as a fire shield to

*Director, Fire Research Department, Portland Cement Association,
Research and Development, Construction Technology Laboratories,
Skokie, Illinois
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protect electrical continuity of cables during the fire
test. Cable-tray specimens were exposed to the Standard
fire exposure of ASTM Designation: Ell9.(l)*.
None of the 15 cables monitored in each cable-.
tray specimen exhibited short circuit or inability to
carry current for at least 90 min of fire exporure. After
90 min of test, temperatures of cable insulation ranged
from 94F to 426F. The first short circuit occurred after
94 min of exposure. The fire test was terminated at 1 hr
42 min when several more short circuits occurred. One tray
was removed from the furnace about 30 min after test
termination. Cables in this tray were visually inspected,

and it was determined that they were not damaged by the

exposure.

INTRODUCTION

As a result of recent fires at nuclear power
plants there has been a great deal of interest in protecting
cables in case of fire. 1In some areas of nuclear power
plants, cables of redundant electrical systems, which are
necessary for safe shutdown of the reactor, are located
in close proximity. If a fire should occur in one of these
areas, electrical systems could fail before the fire
is extinguished, and a possibility exists that control

of the reactor could be lost. Therefore, fire protection

**Superscript numbers in parenthesis designate References
on Page 21.



for redundant cable systems, which are essential for the

safe shutdown of the reactor, is needed when they are in

close proximity. This fire test was devised to determine
if three l-in. layers of Kaowool, a ceramic fiber blanket
of thermal insulation, provides 90 min of protection for

cables in a complete fire erngulfment.

The following report was prepared by 4. S. Abrams,
Director, Fire Research Department, Construction Technology
Laboritories, a Division of the Portland Cement Association,
and is based upon documentation of testing conducted on
June 6, 1979, at that facility.

The fire protection design was a joint venture
with C. E. Chaille, Senior Proje.. Engineer, Development
Laboratory, The Babcock and Wilcox Company; F. Horne, of
R. E. Kramig Company, Insulating Contractor; R. E. Cotta,
Electrical Project Engineer, Sargeant and Lundy; and R. J.
Reiman, Senior Power Plant Engineer, Cincinnati Gas and
Electric Company. The fire test condncted at the Construction
Technology Laboratories on June 6, 1979, was witnessed
by C. E. Chaille, R. E. Cotta toge‘“her with L. Albers,
Cincinnati Gas and Eiectric Company; H. Massin and B.

Annis, B. M. Cohn, Gage-Babcock and Associates; and C. F.
Baldassarra, Schirmer Engineering Corporation, Senior Engineer,
Fire Protection Department. Schirmer Engineering Corporation

were fire protection consultants on the Zimmer N. P. Project.



This report is a demonstration of the qualifications
of insulating barrier to maintain circu t continuity during
a specific fire exposurc.

The fire test was conducted in the beam furnace
of the Fire Research Laburatory of the Portland Cement

(2) A 10-ft section of each of the four 16-

Association.
ft long fire test cable-tray specimens was exposed to the
Standard fire described in ASTM Designation: E119. The
section of the beam furnace used for the test contains
three burners, each with a capacity of 3 million btu/hr.
Variations of furnace atmosphere temperature,
as measured by control thermocouples, were within the
limits outlined in ASTM Designation: EI119.
Test fuel consumption was approximately 7,000,000
btu/hr. The insulation barrier qualified in this test was
a ceramic fiber material of 8 lb/cu/ft density, manufac'ured
by The Babcock and Wilcox Company, with the trademark
"Kaowool"”. This material was examined because it has been
previously accepted on Hatch Nuclear Power Station, Unit II,
for thermal barrier use with cable trays and conduits, and
because the material has been tested and qualified to ASTM
Designation: E119, Fire Test Temperature Curve for that
application at Hatch in July and August, 1978. This was

documented in a UL Test Report No. R8758 dated September 6,

1978.



The insulating barrier of Kaowocl, application
techniques, and thickness described in detail in the body
of this report, proved to be qualified as a fire thermal
barrier between the enclosed system and external area of
exposure fire, for the system arrangement used during the

testing program.

DESCRIPTION OF SPECIMENS

Four cable tray specimens were fabricated for
the fire test. All materials for the specimens were pro-
vided by the sponsors. Insulated trays, tray covers, and
cables cut to length were received at the Construction
Technology Laboratories from the insulating contractor.

Scme of the thermocouples were installed when the material
was received. Also received was a completed light monitoring
panel.

Seventy cables were placed in a random nanner in
each of the trays by personnel of the Construction Technology
Laboratories; this constitutes a 40% f£ill of the tray. Prior
to putting cables in trays, thermocouples were attached
to some of the cables. After a tray was filled, the in-
sulated tray cover was placed on the tray and the entire
assembly banded with %-in. wide steel bands. All oparations
carried out by personnel of the Construction Technology
Laboratories were in accordance with directions provided

by sponsors of the test.
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Following is a description of materials and pro-

cedures used in fabrication of the four test specimens.

Electrical Cable

EPR Insulated, 7-conductor Hypalon jacketed
IE.._ 383 Grade: control cables were used in all trays. Six
of the seven conductors are arranged in a symmetrical ciy-
cular pattern. The seventh -onductor is locate?® in *%a

center of the cable.

Cable Trayvs

All cable trays were l4-gage sheet steel, 24-in.
wide, 4-in. deep with 22-gzge expandzd .aetal bottom, per
Sargeant and Lundy's Specification H-2199, and were fur-
nished by Husky P: ducts, Inc. Minimum yield strength is
30 ksi. Cable travs in the fire test consisted of two
8-ft straight trays with splice plate per Sargeant and
Lundy Drawing ES-121, dated 6/10/74. A 1-5/8-in. channel
Strut was welded at the bottom of each tray on 3-ft centers
for 2 trays and at 3%-ft centers for the remaining two trays.

The struts served as supports during test.

Fireproofing Material

Thermal insulation, 8 lb/cu ft density The Babcock
& Wilcox Company, "Kaowool" ceramic fiber blanket, as
described in Catalog Sheet 120-1, dated 10/1/74, was used
as fire shields for cable trays. Thermal insulation blanket
material used to cocoon cable trays was l-in. thick by 4-ft

wide.



Banding Material

Carbon steel strip banding material %-in. wide
by 0.020 in thick was used to secure insula.ed cable

tray covers to cable trays.

Thermocouples

Thermocouples were fabricated from 24-gage chromel
alumel special limit duplex wire. Wire was purchased
from Claude S. Gordon, Ricimond, Illinois, and is certi-
fied by the manufacturer to have the following limits of

accuracy: 0 to 530F, + 2F; 530 to 2300F, + 3/8%.

Fabrication of Test Specimen

Cable trays and covers were insulated with Kaowool
blanket material by R. E. Kramig Company, the insulating
contractor. Insulated trays and cut cables were trans-
ported to the Construction Technclogy Laboratories. Trays
and covers were well supported to avoid deformaticon during
handling and shipping, and were protected with a heavy
sheet plastic wrap. Tray. and covers arrived in an un-
damaged condition.

Installation c¢f thermocouples on cables and
at some lccations on trays, placement of cables in trays,
sealing of trays, pleacement of covers on trays, and
banding covers to trays were completed by personnel of

the Construction Technology Laboratories. Procedures for



insulating cabl«: trays and covers, for installing thermo-
couples, and for filling and banding trays are given in

the following paragraphs.

Insulation of Trays

Cable trays and covers were insulated with a
3-in. thickness of Kaowool blanket installed by R. E.
Kramig Company, Cincinnati, Ohio. The ten-step procedure
for “"Cocoon Fireproofing, Electrical Cable Tray", given
in Appendix A was carefully followed. Carbon steel banding
material, rather than stainless steel bands, as reyuired
in Step 10, was used to secure tray covers to trays.
Figures 1 to 14 show typical procedures followed in . -

sulating cable trays and covers.

Cable Preparation and Installation

To monitor circuit continuity of cables during
the fire test, 60 cables, 15 for each tray were prepared
in the following manner: About 3 in. of the outer insulation
jacket was cut away. Insulation was then stripped from
the 7 conductors in each cable. For the center cable,
only about 3/4-in. of insulation was removed. The six
outer conductors were twisted tightly together to form
a single lead. These 60 cables were meggered to insurec that
there was no shorting between the 3ix outer conductors

and the center conductor in each cable.



Thermocouples were attached to four cables of
each tray using biass wire ties. Thermocouples were
attached at Locations 1 through 9 and 14. Locations of
the 18 thermocouples used in each tray and cross-reference
thermocouple numbers are given in Table 1. Thermocouple
locations also are - own in Fig. 15. After thermocouples
were attached, the 70 cables required for the 40% fill
werr placed in a random lay in three layers in each tray.
Figure 16 shows the positions of the 15 cables to be moni-
tored. Cables with thermocouples on the insulation jacket
were placed in position in the tray, Fig. 17, so that the
thermocouples would be properly located. A description
of thermocouple locations are given in Table - 8

After all cables were installed in the trays,
the 15 cables in each tray were again meggered to insure
against short circuits. Figure 18 shows cables in one

of the trays.

Sealing of Trays

Cable Trays 1 and 4 were sealed at both ends
of the 10-ft span exposed to the fire. Cable Trays 2 and
3 were sealed at only one end of the 10-ft span. Trays
were sealed by stuffing pieces of Kaowool around openings
between cables and by filling the tray with Kaowool l-in.
thick blankets from the top of the cables to the top of

the tray. The purpose of the seal was *o prevent air from
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flowing through the tray during the fire test. . igure 19
shows one of the trays being sealed at one end and Fig.

20 shows a tray completely sealed at both ends.

Applicaﬁion of Steel Bands

Alter trays were sealed, insulated tray covers
were placed on each tray with the metal side up. Three
remaining thermocouples were installed at Locations 13,
15, and 16. Insulated tray covers were secured to in-
sulated trays with steel bands %-in. wide by .020 in.
thick. Bands were applied with a conventional banding
tocl. Bands were positioned not more chan 3 in. uvn either
side of butt joints in the outer insulation layer, and
approximately at 12-in. intervals elsewhere. Occasionally,
the interval was somewhat greater or smaller depending
upon location of joints and struts.

Metal straps were tightened as much possible
but care was taken not to pread butt joints in the in-
sulation material or to damage the Kaowool wrap. Bands
were fastened with metal banding clips applied with a con-
ventional fastening tool. Figure 21 shows a completely

banded tray being prepared for hoisting into the furnace.

INSTALLATION OF SPECIMENS IN FURNACE

About two weeks prior to test, two 6-in. thick
concrete walls were cast to support the trays in the furnace.
453 (024
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When the walls gained sufficient scrength, they were positioned
in the furnace 10 ft apart, and carefull; vacked with in-
sulation around siu=s and bottom surfaces to prevent heat
loss or air flow. The walls were dried for 4 days at
temperatures of 400 to 500F while positioned in the beam
furnace.

After trays were banded, they were installed
one by one in the furnace. First the two bottum trays
were placed on the lower support points of the walls as
shown in Fig. 22. Trays were carefully hoisted with wide
canvas slings that were placed around load-spreading
2x10-in. boards. Care was taken to keep the slings
from crushing the Kaowool material. Also, lifting was
performed in a manner to minimize deflection of the tray.
The trays, however, were quite rigid and showed nc tendency
to deflect even when unsupported in the interior of the
10-£ft span.

Figure 22 shows the two bottom trays posi’ioned
in the furnace. Eight-in. refractory cubes were placed
under the unistrut supports to prevent deflection of the
trays. Refractory bricks were then laid into place in the
openings of the wall above the tops of the two trays to
provide ~ seat f-r the top two trays. Metal seats to
support the top two trays were fastened to the wall at
the proper elevation. The top two trays were then installed

in the furnace and refractory bricks mortared into place



in the walls from the top of the trays to the top of the
furnace.
Provisions were made to facilitate removal of
refractory brick walls from one of the specimens at the
end of test for easy removal of the tray from the furnace.
Metal tes: struts wrapped with Kaowool blanaet
were fabricated as supports between the top and bottom
trays at the unistrut support locations. The furnace
with all four trays and end walls in place are shown
in Fig. 23. The roc! of the furnace was then put in place
and furnace atmosphere control thermocouples positioned
through the roof into the furnace. The light monitoring
panel was then connected to the 60 cables of the four trays
and all circuits tested. Figure 24 shows the sealed furnace
with the light panel at one end with all 60 circuits lighted.
Circuits for the light monitoring panel are shown in
Fig. 25. Circuitry and circuit identification layouts
of the light monitoring panel is also shown in Appendix A.
The relative position of the four cable trays
in the furnace are shown in Fig. 26. Bottom trays were
located about 22 in. from the top of the burners.
Top trays were located 18 in. above bottom trays. There
was about 18 in. from the top of the top trays to the
furnace roof. As much space as possible was provided between

trays to allow for circulation of heat during the fire test.




FIRE TEST

The fire test was conducted in the Portland
Cement Association's beam furnace. The 16-ft long cable-
tray specimens were supported on a 10-ft span with about
3 ft of each tray extending beyond the fire zone at each
end. Specimens were also supported at the approximate
guarter points in the fire zone, at the metal strut
supports provided for this purpose. No service loads
were applied to ceble trays durinc the fire tests. De-
tails of performance of specimens during the fire test are

given in the following paragraphs.

Furnace Atmosphere Temperatures

Eight shielded thermocouples protected in accor-
dance with the reguirements of .. .M Designation: E119
were used to measure and control furnace atmosphere tem-
perature. The fire was luminous, highly turbulent and
well distributed chroughout the test. About 7,000,000
btu/hr were used dur’ng the test.

Furnace atmosphere temperatures were programmed
to follow the time-temperature relationships specifiecd

in ASTM Designation: E1l19. However, the average tzmpera-

ture measured by the furnace atmosphere control thermocouples

showed some variation from this relationship. As shown
in Fig 28 and 29, the average variation was small in the

two zones used for the test. Average furnace atmosphere
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control temperatures are listed in Table 3. Average fur-
nace atmosphere temperature was controlled with only a 1.5%
variation from the Standard time-temperature curve through-
out the 1 hr 42-min “est period This is well within the

7.5% tolerance allowed in ASTM Desicnation: E119.

TEST RESULTS

Details of performance of cable-tray fire test
specimens during the fire test, observations of some of
the specimens after fire test, and temperature info:-

mation at different locations in the specimens follow.

Observations During Fire Test

Just prior to start of fire test, all 60 circuits
were meygered. No short circuits were found. All circuits
of the light monitoring panel were turned on and the absence
of short circvits was verified. Circuit "C", which moni-
tored continuity between cables and tray,was also free
of short circuits.

The test proceeded without incident for 90 minutes.
Some cf the bands that secured cable tray covers to the
cable trays loosened during the test. However, no
appreciable difference in th condition of the joint
between the insulation of the cover and the tray was noted.
No deflection was noted on any of the cable trays during

the entire test period.



The light panel was carefully checked at 10 min
intervals during the first ninety min of test. No short
circuits were cbserved. At 91 min from start of test,
bulbs in the circuit attached to Cabkle 15 in Tray 3,
began to indicate a short circuit. At this time, the
cable was meggered and still indicated circuit continuity.
At 94 min, the bulbs indicated a short circuit and this
was verified by mejgering Cable 15. Ninety-six minutes
after start of test, additional short circuits were indi-
cated on the light panel for Cable 6 in Tray 4, and Cable 15
in Tray 3. An additional short circuit was observed
beginning in Cable 14, of Tray 4 at 101 min. The test
was terminated at 1 hr 42 min.

Immediately after the end of test, all 60
circuits were meggered. No short circuits were observed
in Cable Trays 1 and 2. Short circuits indicated by the

light panel in Tray 4 were verified.

Observations After Fire Test

Shortly following meggering of the cables after
the fire test, preparations were made to remove Tray 1
from the furnace. Furnace atmosphere control thermocouples
and the roof deck were first removed to expose the trays
in the furnace. As shown in Fig. 30, the two top trays
appeared undamaged after the fire test. The refractory

brick walls were guickly removed from the ends of the fire

- 1% =
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zone above Tray 1, and all wires cut or removed from the
cables and thermocouples. Chains were attached to the
ends of the cable tray outside of the fire zone and the
tray lifted out of the furnace, as shown in Fig. 31.
Figure 32 shows the tray being moved away from the
furnace. Note the absence ci{ deflection, even though the
specimen is supported only at the ends. Specimen was
placed on the Laboratory floor, steel bands cut, and cover
removed. Condition of the cables are shown in Fig 33,
30 min after the test was terminated. There was no visible
damage to the cables due to fire exposur=. The condition
of Tray 4 after Tray 1 was removed is shown in Fig. 34.
No damage was observed to any parts of this test specimen.
Tray 4 was removed from the furnace about 3%
hr after the end of test. The condition of the cables
are showr in Fig. 35. Some of the cables that short
circuited during test were carefully inspected. Although
there were indications of softening of the cable jacket,
one cable was meggered and found to be free of short
circuits. Inspection of the temperature records indi-
cated that some of the cables reached temperatures of
nearly 600F aftar the fire was turned off, and temperatures
still were about 400F when the tray was removed from the

furnace.

- 16 - 452 nzn
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Temperature Information

Complete temperature records for the ° thermo-
ccuples of each of the four trays as recorded on strip-
chart recorders in the control room of the Fire Research
Lakoratory, are given in Appendix B. Strip-chart re-
corders have an accuracy of + 1/4 of 1% of full scale.
This amounts to approximately + 6F. However, all recorders
were recently calibrated and error limits are considerably
less than the + 6F.

Table 4 lists temperature information for the
72 thermocouples at 90 min and at end of test. Although
the furnace atmosphere temperature was closely controlled,
to the Standard Fire of ASTM Designation: El1ll9, and even
though efforts were made to separate trays from each other
as much as possible, higher temperatures were measured
on bottom trays 3 and 4 than on top trays ] and 2.
Evidentally, bottom trays acted as a heat shield for top
trays. As noted in Fig. 26, bottom trays were fairly
close to burners of the furnace.

Ninety minutes after start of test, no short
circuits were observed in any of the trays. The highest
temperatures observed at that time were indicated by
Thermocouples 57, 60, 63 at Locations 3, 6, and 9
of Tray 4. Temperatures were 387, 385, and 426F, respec-

tivelv. At end of test,when several short circuits were
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observed in Cable Trays 3 and i, temperatures ranged from
400 tc 500F on some of the cables. Temperature data indi-
cated that no short circuits occurred at a cable jacket tem-
perature of 200C (392F). This temperature is usually con-
sidered as the maximum continuous service temperature for
maintaining continuity of this type of cable jacketing.

The effect of sealing one or two ends of the cable
tray was not clearly evident from temperature data. Generally,
trays sealed at both ends had somewhat higher temperatures
during the fire test. However, this was not consistent at

all thermocouple locations.

SUMMARY
Four cable tray specimens consisting of a 40%
£ill of cables installed in a random lay pattern and with
the trays insulated with three l-in. layers of Kaowool
thermal insulation, were subjected to a fire exposure for
l hr 42 min. rovisions of ASTM Designation: Ell9 were
followed in conducting the fire test. Pertinent test
results are listed:
l. Wrapping cable trays with three l-in.
layers of Kaowool blanket thermal insu-~
lation protected the circuit continuity
of cables in the trays for 94 min. No
short circuits were indicated on the light

panel or by meggering before that time.
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No short circuits occurred at a cable

jacket temperature of 200C (392F), which is
considered as the maximum continuous service
temperature for maintaining continuity of
this type of cable jacketing.

Cable Tray 1 was removed from the furnace

30 min after the end of test. AL this time,
temperatures of the cables had increased
abcut 50F over those at end of test.

Cables were inspected visually, and it was
determined that no damage occurred to cable
jacketing material.

Tray 1 was removed from the furnace about

3% hr after the test was terminated. Tem-
peratures of the cables continued to rise
from 100 to 200F for about 1% hr after the
test was terminated. When the tray was re-
moved, -ome cal! le temperatures were still
about the same as those at end of test.

A visual inspection of cables indicated
that there was some softening of jacket
material. However, one such cable was
meggered and found to have c.rcuit continuity.
The effect on ter perature of sealing one or

two ends of the cable trays was not clearly



defined. Generally, trays sealed at both
ends had somewhat higher temperatures than

trays sealed at only one end.

LABORATORY RESPONSIBILITY

The Construction Technology Labcratories, a
Division of the Portland Cement Associat.on, was not
involved in the procurement of materials and in some
phases of tThe fabrication of test specimens, and makes
no judgment of the suitability of materials for particular
end uses. The acceptance of test results for guidance
of field installation is th2 prerogative of the authority

having jurisdiction.
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TABLE 1 IOCATION AND THERMOCOUPLE NUMBERS

Location Thermocouple Location
No. Tray 1 Tray 2 Tray 3 Tray 4
1 1 19 37 55
2 2 20 38 56
3 3 21 39 57
4 B 22 40 58
5 5 23 41 59
6 £ 24 42 60
7 7 25 43 61
8 8 26 44 62
9 S 27 45 63
10 11 28 46 64
11 11 29 47 65
12 12 30 48 66
13 ‘o . 49 67
14 14 32 =0 68
15 15 33 51 69
16 16 34 52 70
17 17 35 53 71
18 18 36 54 72
- 22 =
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TABLE 2 DESCRIPTION OF THERMOCOUPLE LOCATIONS

Thermocouples 1, 2, 3, 4, 5, 6, 7, 8, and 9 are to

be attached to the cables on the bottom of the tray.
Thermocouple 14 is to be attached to a cable on the
top of the tray.

Thermocouple 10 and 11 are to be placed behind the
first inch and second inch of Kaowool wrap on the tray.
Thermocouple 12 is to be attac.ied to the metal tray
itself.

Thermocouple 13 and 15 are to be attached to the outer
wrap of Kaowool.

Thermocouple 16 is to be located inside the se2l,

between the lid and the tray.

Thermocouple 17 and 18 are to be attached to the unistrut

supports.

ALL FOUR CABLE TRAYS WILL HAVE THE SAME THERMOCOUPLE
LOCATIONS.

- 33 .



TABLE 3 AVERAGE FURNACE ATMOSPHERE CONTROL
TEMPERATURES AND VARIATIONS
Test .ir Furnace ASTM E119 Variation From
dr:M- Temr. , Temp. , ASTM Temp.,

3 4 F
;mbient 70 70 0
0:05 1052 1000 52
0:10 1212 1300 -88
0:15 1346 1399 -53
0:20 1404 1462 -58
0:2 1455 1510 -55
0:30 1519 1550 -31
0:35 1570 1584 -14
0:40 1605 1613 - 8
0:45 1623 1638 -15
0:50 1640 1661 -21
0:55 1656 1681 -25
1:00 1675 1700 -25
1:05 1704 1718 -14
1:10 1723 1735 -12
1:15 1730 1750 -20
1:20 1736 1765 -29
1:25 1752 1779 -27
1:30 1773 1792 -19
1:35 1795 1804 =)
1:42 1808 1819 -11
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TABLE 4

TEMPERATURE DATA

Tray No. 1 Tray No. 3
Thermocouple Temperature, F Thermocouple Temperature, F
No. 90 Min | EOT (@) No. 90 Min | gor (@)
1 181 211 37 98 100
2 120 137 38 193 230
3 175 208 39 256 310
B 160 190 40 360 432
= 199 259 41 237 270
6 260 310 42 277 330
7 187 215 43 337 400
8 208 224 44 100 101
9 180 210 45 285 336
10 993 1044 46 1514 1549
11 637 687 47 1150 1190
12 211 316 48 440 480
13 1328 1356 49 1730 1762
14 139 157 50 98 100
15 1035 1096 51 862 876
16 709 765 52 100 102
17 456 521 >3 972 1080
18 460 524 54 578 630
Tray No. 2 Tray No. 4
19 199 230 55 300 365
20 93 99 56 119 200
21 149 170 - 387 426
22 194 230 58 307 369
23 132 150 59 248 279
24 148 174 60 385 455
25 196 228 61 319 380
26 94 95 62 228 253
27 158 185 63 426 500
28 940 984 64 1518 1588
29 590 630 65 1130 1190
30 210 312 66 518 602
31 1125 1158 67 1770 1830
32 141 158 68 204 243
33 995 1039 69 769 810
34 875 920 70 929 983
35 450 520 p | 739 83¢
36 332 430 72 947 1054

(a)

End of Test
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ZIMMER N.PS.
LASALLE N.PS.
SHOREHAM N.P.S.

SAME ARRANGEMENT FOR EACH OF
FOUR TRAYS

IS CABLES: MEGGER BEFORE & AFTER TEST

FIG. 16 SCHEMATIC DIAGRAM OF APPROXIMATE CABLE
LOCATIONS IN CABLE TRAYS FOR MEGGERING AND

LIGHT PANEL MONITORING
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Fig. 20 Tray Sealed at Both Ends
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ALL LAMPS 25 “A's" CONDUCTOR OF 383
WATT CLEAR LENS GRADE CABLE
SUPPLY ISA

O
v AN - 008

NEUTRAL &
POWER SUPP | GOES TO'B'

-LY GROUND NEAR END OUTER FAR END

CONDUCTORS TO (ENDS EXPOSED)
CIR. 2 LEAD 'A' CENTER NC ONNECTIONS

ETC.TO CONDUCTOR TO
+——| CIR.80 LEAD 'B'

‘\2\\
A

GROUND TO FOUR TRAYS
USED IN TEST

5 S0 Sm Sm Aw G0 GU S0 S8
)
(8
E

LEGEND
CABLE
MODE L AMP-A LAMP-B LAMP-C CONDITION
NORMAL 172 LIT i72 LIT DARK NO SHORTS
A T0'B' T DARK DARK ANY OF QUTER I'A'

' SHORT A TO'B' FULL LI SHORTED TO 'B

SHORT ‘A’ TO PARTLY LIT PARTLY LIT PARTLY LIT A' SHORTED TO
. TRAY TRAY
. FIG 25 ELECTRICAL MONITORING CIRCUIT

. - 39 -
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——r-iJ‘ _30" .j - 20" 4-1'51

l -

= -3
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NOTE: l NOTE:

CABLE TRAYS M CABLE TRAYS | _
ABOVE WILL ABOVE WILL ‘gﬁ
HAVE CABLES HAVE CABLES
SEAILED AT BOTH SEALED AT ONE
ENDS OF TRAY. END ONLY. Y

P S

END VIEW

PORTLAND CEMENT FIRE TEST
24" WIDE 4" DEEP TRAY WITH (3)

1" BLANKETS OF KAOWOOL

- 40 ~-

FIG.26 CABLE TRAY POSITIONS IN FURNACE



10'-0"

_Iv-

- 3'-6 .l,‘ 340 + 3-6 -~

SECTION "A-A"

O

FIG. 27 CABLE TRAY SUPPORT POINTS
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FIG.28 FURNACE ATMOSPHERE CONTROL TEMPERATURE
(ZONE-2)
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(ZONE- 3)

FIG. 29 FURNACE ATMOSPHERE CONTROL TEMPERATURE
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CABLE CERTIFICATION

KAOWOOL CATALOG

PROCEDURES FOR COCOON FIREPROOFING
MEGGER CERTIFICATION

LIGHT MONITORING PANEL



: : (I=11=111=]y=y)

May 15, 1974 (Revised)

APPENDIX

PHYS T CAL CHARACTERISTICS
, of
OKOLON  (CHLO! OSULFONATED “HIj&‘Hf’iN!Q

0 CHLO! SINYLENE) JACKET

When samples are treated in accordance with IPCEA S=19-81, Fifth Edition,

Part 6, the vuleanized thermoset Okolon jacket shall meet the following
values:

Guaranteed Valys

I'F'ﬂu( ‘I Requi rements Before Aiing
- — — — —— — —— - ——— - —

Tensile \trcn.th. min. psi

1,800
Tensile Stress at 200% Elongation, min. psi 500
Elongation at Rupture, min. % 300
Set, max. % 30
Physical Reauirements After Aging
After 168 hours {in Air Oven Test at 121° ¢
fensile Strength, min. psi 1,500
Elongation, mln.. 100
0il Immersion, 18 hours at 121° C, ASTH #2 011
Tensile Strength, min. % of Unaged Valye 60
Elongation, min. % of Unaged Value 60
Mechanical Wiater Ahsginiigg
7 days 70° C Water Mp/sq. in. = maximum 20
Uxygen [ndex, 30
Electrical ’o”uxrcnontq 200,000

Specific Resxstxvltv min., megohms

After 24 hours exposure, .015% concentration Ne Cracks

Cold Bend

After 24 hours at =25° ¢ No Cracks

— Flame Test, | P“\ﬁ'«d Cablc in Vertical Tray

IEEE §tan1rd 383-1974 o Ne Propagation

Radi.atlion }\\ sistance

The J‘JL shall remain serviceable
to
te

atter being subjected
a total integrated radiation dosage uf 2 x 108 rads

plus an LOCA per [IEEE Standard 383-1974,

’
Pl
B

—
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MATERIAL AND EQUIPMENT RECEIVING AND INSPRCTION REPORT
CECO ENCINEERING AND CONSTRUCTION

MR A No DS DATE _ D\ 'st\\\
SHIPPER OyvDmvye (Q\«\Q&\\;iORIGI.’l(\)\\k«mﬂwb v DATE .\ L\'\‘\

CARRIFR __N Q.- ==~o~¢ PROF_DT\O\o 3™ RRCAR § —
CECC P.O._ NI N\QN\o  CONTR. REC'Y T owncw

P.0. i CECO REC'Y . SN wnwe=<2
OR OTHER DOC. SN\, PREP. BY (MRC ) X\ve3aX }imf),.u
STORAGE LOCATION  Ceaws M D ; \\

RECEIPT INSPECTION: (SEE PAGE 2) SAFETY Rruare

INSTHHOLD TAG
DESCRIPTION ) s

P

2.

3 S50 i

- i
G Y FO T

——

1 = SAFETY RELATED MNON-ASME SEC. ITI
2 = NON-SAFETY RELATED 3 - ASKE SECS.

l .
'
. |
'
i
’
. -
. |
. |
)
Yo
. ‘
! \
T

QA Acqmr_f_.:_'r;.. Sta. Const.
h2eepiaune
OA Acernin

b i 1
e 42100

b )"lllf‘l.

r—— -
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RECETI’M INSPECTION CITECKLIST

SHIPPING DAMAGE

1.

2.

PIYSTCAL CHARACTERISTICS ~-"

Corrosicn/Exposure/Fire

(Weathered, Road Salt, Contaminants) ;

Tie-Down Failure/Rough Handling
(Damaged Containers, Shifted Load) __

Physical Damape

BRS
14
1/

(Broken, Deformed, Cracked Parts) __

"

Inspected By +f = o A
/ ( /

« —

ABICY

1. MRR No. Affixed to Material/Equipment ~ ’
(See Page 1, Upper Left Corner, For MRR No.) _J
2. Identification Markings .
3, Protective Covers/Seals >
(In Place, Intact).. - -
4, DPreservatives/Desicecants/Inert Gas/Lubricants
(Per Site Instructions) ... S LU e
5. Dimensional/Workmanshin -3
Random Check, Per Mfr's. Drawings) e — — e e = :
€. Electrical Insulation Check ' -
(Per Site Instructicns) ST e LT e s
7. Packaging Acceptable for Storage _ . . ____,._,D?
DOCUMENTATION
1. Certificate of Conformance o o o o —. . = i ale kAl LR X j
2. Ceoirtificate 0f Compliance o o o e e e s = oo o= ', ——Q
3. Certified HMaterial Test ROPOIrt cm o o o) o s e e e ,’f_..- '
he DEBET (SDOCLEIN) i o s v i e s e’ g ey s oot wo r‘.j
SPECIAL TINSPECTTION v
Specifly ‘37‘71@ Os,, K
Y] g—'] o)
») J
E/"‘L ‘:)Z"L -

Remarks:

. A 4
[) /) C~f

{ -
T . ot i N r > 1/
J“r! ccren :':" -7“1_.“ . &
=

PAOR GRIGINAL
vr,:;, “;-_'-“-'-l‘
‘331, irdbu Uit v P

-——C | }
it ( {  n, /, /
e ’\ . A _ (it 7 5‘




(@‘; THE OKONITE COMPANY Date:2

RIED #° ngc_/ of 6)

Richmond, Kentucky 40475 Report No.

Certified Test Report

Customer C&Mﬁd/_ ZI/M_/:QKE‘MOMZ/MJﬂ/LﬁvJMQ
Customer Order No. /LL456 . ltem No. — Cable Code No. @22/
Qkonite Order No Q?’J%f/”/

Applicable ooocmcahon\s) 55/ J- 9.4@..@.22&2

Cable Description /(' ///f/ - L= 030 OLon.7 - W72~ 0I5 Okblo s/~ frw 4 P B
y 24 J&// ol ptblos

Quantity

Accepted , Number
Quantity for of
Ordered .ﬁﬁﬂp Ft.  Shipment _/\§ 02 ¢ Ft.  Recls

gh AP l'?! VES
/ bos
Statement of Compliance: - BY MWJ?

The above material has been manufactured DATE 3/4/7 L
and has met or excecded all applicable requirements:
We certify that the statements herein are true and the

data presented are an accuralc presentation of the Lo
tests conducled, '

Pﬂﬁq ﬂ 'G'NALThe Okonite C;ompany_
i H ; '.
Sworn To and Subseribed Botore Me K&.WZ‘_

L

- . ' ". o
Tos 7 Day of £28___ 1977 R
A0 M I
// //ﬂ 4 " U )
(\;fs /,/ /ﬂ L /'l‘.:_\"
Notas§ Public SR \ua3ON

HY COMMISSION LXPIRES JANUARY &, 1050 -




THE OKONITE CONMPRANY

Drawer L
U, S, Hwy 25, South
Richmond, Ky. 40475

/'egl 2 fé .

CERTIFICATE OF CONFORMANCE *

Custemer’s Order No _!f[//jé g‘azl:No_ 07/4/4
Okomite's Ordur No. 07' g?_é;,% s /

Cable Dascription Z#/y' 7X 7(5' 2 030__.0/(/0/5/1/.¢.:¢.Q/5_0‘{/0474/‘ p/flf/%
CHBIED = Ll £ BELY = . 04D DA oo/

Bcis %7000 N St /5004
, :
Applicable Speciications -\flé‘é_.\ﬁo?;ééf_/_/”_:iz Z//.\;.

THE OKONITE COMPANY hereby certifies to the Customer namad above that the above deccribed

Matenals wore duly tested dunng manufacture and that the Matenals meat or exceed the Applicable
requiremonts

e——

( ERLEED
Shipment Identilication BY‘/ L’//)ﬁ;SDJ ‘

THE OKONITE COMPANY

—— ...—_-__...-.

Cab

tcu "o Footaye DATE 7/#_7 Uy /_&'C_‘Zw Datc.%?)l—zz

IS/.)f”/ Sooo Enginocr of Test

1515pP2  502Y

“ T DOOR UAIGINAL ,

i

S Asteod m coniune Hon wilh ol subjuct 10 Obunin's steawdard vy wianby and Lireiation o' Labulity
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Moawe __\-?_- O e é,---

INSPECTION SHEET
FOR WIRE AND CADLES

Customer's Orde:r Jf/é Zé Item No. -

For CR2ALLA DIEANG _EDison Lo Tyne Compound 0/(0/-&/ c__OAT/ow/ ctole.
P asdatecn) iy TORE ) Jddowkact)
Spec. No S;Z.M"/é ..//ﬂ_,?j/:(f Cable Deser nnon/Q// X Il 030 ﬂﬂ&(g__“_ﬂz__

eoleal-Lr, ;M_/:c/w/za LB =, 0bO_ Okl

Electnical Recuroments

A-C Vol age/Tune ___6/0 ‘\V’ Nﬂ_'y&f\ A

THE QJKONITE COMDPANY
Drawer L

U, S. Hwy 25, South

e hingid, Ky, 40475

MFG Crler .Q?._’.-%('f-?/_:/___

Electrical Tes Dept.
Daly _o _f 2¢

Teet Condlions:

Wc t .Z.WVPI biours

P— ety
— Finanl Immersed
D-C Voltage/Tune - KV/ Ming
| R Censtant (K Value) :.20,.&0..0 . bﬁ ¢ Ié /,J3
CEV (Min) __/“_(//} KV IVA? Test T("TVZ b ? FI{/ C()ef&/.elzg.

-

I U AL N e 6530 11!7//L J.IU p)/))‘

L

|
f -
Longth Ho o ML 1 -, Cronut u. » z,....’. Swequetat Piuy CC’J,('/'" e o

! e A ) I il Gy al<"$'s.' e U"._'::_ = » -i-‘n "'-:':- ﬁecj /V,ﬂn ﬂ " atw
! | 7 N#, W 0058 i
(512080 G000 |7 488 |7/ a0 | Fores lopt- 5Y )
otsfa2 103 ¥ | 2 (3265 (77 lats mw O_ 006 =95

' 22 ¥V /L m’}‘“ ,u/b(u)ﬂ il AR
tesB_lso00 | 2 4224_[2 248 | Zoesenr. @.{/«4;23_@ AR
| N Q3|
,} ' \nd'.' :
| — 3

Loss |

027 .20 .QES_
027 1032 \o/t Lo |as55 Lokl
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|61 FPahuED ; —— i®
| 1 ’” ] | X - 5 Els
E BY/, £/ ( ‘r/ ik ‘* T—————— :
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The Okonile Cornpnny
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Engineer of Test
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. L TUE OKONITE COMDPAMNY
Drawer L
U, S. Hwy 25, South Page .Z °‘.Q
Nichinond, Ky, 40475 C“;ﬂity Assurance
' Traccabilily Schematic
Customer Ca.i’?ﬂw_/_’/’[/w(.fﬂMO Factory Order No. .Q_Z__r?ﬁfé°
' Contiruation B0k 2U Loz 0000800/ iz = 015_CAolon! - Lruolt %= €510 -0le ololoss
' Prepared By: x"-_d.?
| . ) QC No Approved | Seauential | Approved Campound Identification
Sl}g‘;\l;‘g ; CUI';::TU Smale Compound | Q.C No of (Batch/Lot Nos )
. Q é Lenath !‘J\n:{xt'x:r Conductors [ (Baich/ Simgle Snale Conducior
Longth (1) twhore _ In Lot Nos.) | Conductors Ext. ) insulation
| N:n{tcr applicabic) | * Fimshed Cable | InFimshed | Shang Insuia Jacket
l 1 Cablo Jacket Cable* Shield tion (Shield)
; | 1Ll en / |
[5!S0R] 5000 0214t 9 20225 | )944 14 | | _soss \uery
' (spsPBL 502 ot -Gs - V3222 | |_ss23 100
ot Fl !
it B |50 lpavs- 93 307200 I 220/ sa23__ \nwe
. w— /i?’/c_- | 5059 12120
P8
\20G2¢/3 1/ W | Y206 [Llos |
| U877/ Y295 |
[ c(/o
' - ! | 2057/ F) ' 47259 w2y
" I | . r 502 3
| | | 26 |
L - RO A - - $52Y _]//ﬁi'/ﬂ
| ! { |
: - —TeaTse——t r e
I | | | BT | j Y258 22
| | i ' 7/ 'ii’ |
{ | o :
. [" | FRPTTIR r 22 ’ -
4 } ! 302294 | | ¥25¢ 12923
L | ,' e | 25
| | | |
. | 1 \ |
"i 3 S e “—_.T_
. : ; - - bl
t ’ — - -
d | T T enhroahs ;
=' ‘ ‘ "' . 4 . 5
. = y y UY L‘,(// / (.: L -J "
| *. 70/76
L_ ! B _.’.;.:I_AQ /_/ ’/
. | | 'i l- Pk I ’ \
e l —- :




' ' @ THE CKOMITE COMPANY LR T Sy
Deawar L Pa A {(r - i
1.5 M 95 S o sd_offp rihysical Test Report
Rt(nmo:drr 404,75
I actory 07-208%-(
Date: / "‘ "‘/7 Order No.: 07-2¢ 8¢ - [ _Customer: Cammq.u. [#4 fa// 50 ine
' Description: 7//(.#/"‘5[“ 020 Oksnite 015 0KA!> i g’n!’/lh/J f:'//('LJOC,O O Kol s
Specification: ade T-2960 gmasys Ao 972/ s Prepared by:ﬂm—//xj. S locirse

' Following physical test data supports acceptance of cable shipped on the above factory order number.

—
Sampla ldentification 2097/ )5 760 { —_—

. [ LR —— OWTER —y
f Physical and Aqing Propcmcs nsmdt!?-n TrpckrT 1
| Unaged Acual | Wi | Actual [ R T i | plimmg

l Tensi'e Strenath (PS1) /065 8§00 | 2329 /800 m——

Elongation(% 303 300 200 300 s

l Tensile Stress @ 200% (PSI) & §0 boo 1216 500 —_—
| Sct Test (%) NMe | M| ] T3y —

' After Air Oven Aging Le8 st ] c |[68 waa J2I ¢ Hesat
. Tensile Strenath /1171 — 2699 —- a .
| :

. | % of Unaged ] 04 75 //' (s | 7276128
l Elongation T A — - —_— I

. t % of Unaced /0 3 75 H8 |5eglso S
! . . HL2w 2 laZc Hrs. at ¢ | T
| After Air Pressure Heat Aging hng _Bu_ s rergii— pogintin ™~ -

l ! Tensiie Strength /U065 l — I — o — -

i % of Unaqged /00 50 S o RO
' longation 320 .= L | S R p—
% of Unaged /o6 | 50 ——— - —_—
Hrs at o Hrs. at C. IS B et
. | After Oxyg2in Bomb Aging At pS) 1" And Pl And e
Tensile Strenath — e s e gesey e

. % of Unagad — — —a -
i Clonaation —_— — ol e — S -

l | % of Unaged ~— Pl . — —— e
. Alter Oii Immersion Aging; ™~ " bebtan ¢ | L& s l2lc HS. At e

At —
' | Tonsile Strength [ ' 5 ',,J'::”_'_ i 2SIl | — ~ e
% of Unaced J' “\'7/;1,._ ‘ [U‘?’ At |~ | ]88 60 —_
l -1 shiile | £ : —— e ‘ = B

. { Elonnation ln BT = J/ ""/4,2_5..3 J70

% ot L Unaged ' Y _-'}L‘:‘ o e ' 9 3 é 0 T S—

' Miscellaneous Tesis ¢t =y lf"*ﬂr/-v&' ~ ,

Mt Pume - A v - g % E S 5
O'J“ .A'A \' (4 (’r-‘vc‘ J K‘J“ll’ 'c,’(ks % r’?’} - .l,'i:
| ,ote Te LS Ty Comesilnadcoms ‘ . a4 *’5 T
] - N - _ i & i '
' Cvr.\d:.«c".‘-‘c. iMNate r 4 ' ,”'/)“," : 1 4 .
Absevpiiom JLibao G S2° — l - ool N
/ / @ Fa 5" 7 2;"2[*2
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h Y ;-'_f:'--‘,‘\”""':‘ . Phvntary, Bleser Joweany £V 26000

(: LOV-U UL ahre Owointn

pay 5, 1975
CERTIVICAT)ON * Rev, 2 June )2, 1975
for
coxmonwealth Ldizon Co.-i.afalle County “Lutzon-UnxLz wl & 2
Murchase Ordey No. G109
and 181697
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THGULETTON_CIALACTINISTICS

TTGHAVIEL MG WA Tail antGRETIOoN 2
hCCE 1..,';(:‘.») UWHRTLR ARSOLIMIOH - 75 C - :lcctriC;ll ".C“.’\vd
02055 RUESIHTANRCE
‘e certify that the Okonite EP insulating compound bheing fur-
nished on your order meects the following requirements:

GRAVIMTRIC MATER ;_\l-‘;jfvi.f‘_ﬂ'*(':‘! tihen tested in accordznce with
I1CES methous, )12 inwulation, after being immersed in water
for 7 days a2t 70 C, do-s not exceed the maximunm npoisture Gbe-

sorption valuce of 5.0 My/eq. in.

.. \n 'n« . 'O .
ACCTLIRATED UATER ABSOAITION - 75~ ¢ - Blectrieal izthod
AMLer imacroion in 45 C water, the Oxonite EP insulation
docs not erceced the following values vhen t.sted in accord

ance with 1I'CEA methods:

After 24 hrs. inmersion (Maxz.) 3:9
Increcase between 1 and 14 days (55 Max,) 3.0
Increase hetwean 7 and 14 days (35 Max.) 1.5
Stability Factor after 14 duy" 4 Max.) 0.5

O7.03F_RESTSTANCY  The Okonite EP insulating compound mect:.
e requircaent of "Mo Cracks" after. exposure at 25% € to an
ozone concentration of .025 to 0303 after 24 hours exposure
vhen tested an accordance with JPCLA mcLhod.,.

We certify that chml tests have bcmn performed in our la-
boratory as indicated above and the formulation relecased to
our marulacturing plant for the Okenite EP insulating com= ' |
pounid is of the identienl recipe, r

-~
. -
3 o

A pecanse of Lhe bonded Oxkolon (h-'pa](m) jacket, Ltheee Lests

4 . cannot. be verforned on production sawples nor arce they re- '

prEs gy quired to be performed per IPCEA .,pocxhcuuon

0 ’, .

N OACKIT_COUIRINE CHAPACTLALSTTE ' )

b \" COLD BELD  The O olmx (\hlo osulforated polyethylene) jockdt-

8 l ang compod weets the requirewents of "RKO CRACES™ afL;x. 2
hours exponaye o= "U ¢, vhen LL“~L&1jx\ n!ﬁ }xt.

P aa et s o
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Blanket

B8aW Kaowool ceramic fiber is the basic fiber from
wnmich the Kaowool family has grown. The raw ma-
terial 1s kaclin, a naturally occurring, high purity,
alumina-silica fireclay. Kaowool has a meiting point
of 32C0F, a normai use limit of 2300F, but can be
used at even higher temperatures in certai | appli-
cations. BaW Kaowool has fiber lengths up to 10
'n., average lengthis of 4 in. These long fibers, thor-
cughly intertaced in the production process, pro-
vide Kaowool blanket, bulk, and strip products with
unsurpassed strength without the addition of a
Cincer system. Other forms are processed from
basic Kaoweol ceramic fiber.

8aW Xaowool blanket contains no organiC Dinder or ather
arganic constituents. Slanket will not contaminate furnace
atmospneres or emit offensive odors. Availatie in nominal
densities of: 3, 4, 6 and 8 b/ cu ft. Width: 2 and 4.
Length: 25 #

High purity slanket is aiso available for reducing con-
dJiions or n applications where low percentages of iron
oxide and titania are required in the fiber.

Thickness

3aW Kaowool dlankets are manufactured in the following
thicknesses for the indicated density:

3 41 61b 81ib

cuft cu ft cu ft cuft

4 in. - - Jes Jes
2N ses yes yes yes
l n yes yes ves /88
14 in, /8% /85 yes yes
2 in. yes yes - -

Jata ame AVEragEe "esuity of lests conaucted unaer STANCArd Drocegures and are subject 1o /anation. Resuits snouid ne

A 1N
- R4V

7
:

;i 41
\’.‘

Physical properties
Color e e white

Fiber diameter, microns (avg) T ——
Fiber length, inches . whnliioreopmpian wed (avg) to 10
Spec:fic gravity (ASTM C 135) SRR, - . -

Specific heat, SBtu/'t/F @ 1800F mean . 0.255

Fiber tensiie strength, psi ... _ .. 1865x10%
Fiber tensile modulus, psi ~4d 2 x 108
Use limits. F
Continuous TR eh SRS, . -
Single application s
Meiting point, F i
Haraness
MOH - PR i
Knoop (100g '0ad) ..o 700

Kaowool ceramic fiber 1s a high!v afficient insulator. Kao-
~00l’s low shot content gives mare usable fiber for your in-
sulating dollar. Kaowool's longer fibers give it the hign ten-
Sile strength and resiliency to withstand vibration and phys-
ical abuse. Kaowcol 1s self-supporting—wiil not separate,
sag or settle. Kaowool has low thermal -gnauctivity, low
heat storage. anc s extrernely resistant to thermal shock.

|

2 ¥ala % ¥ 5
: i

5 3 p]
b 3

r & N
3 v
i 3 'y
¥ 17 '3
wEsiN BT

€1 D@ used ‘ar ypecification ourposes.
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3aW Kaowool Slanke.
Pressure drop across Kaowoc! Blankets

o ! T T P |
| | ? / ’ '
| f \~A a |
5 \c’/
| &/ | 1
! | / { { /
> | 1
‘ f/ | / |
. 5, | i/{ °\"°/L .
-;- i “ : s—’: i E /b\/: |
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Chemical properties

S4W Xaowool ceramic fibers possess exceilent resistance
to chemical attack. Exceptions are hydroflucric acic, phos-
phonc acid ana strong atkalies. Kaowool is unatfected by

cil or water. Thermal and ghysical properties are restored
after arying,

Chemical analysis, % Kaowool
Kaowool High Purity Blanket

Alumina o AlQg 45.1. 47.0

Silica e 3103 . ;7 —— 52.9

Ferric oxide —— Oy ......1.3 Q.05 (0.15 max)

Titanium oxide ... 70y ....1.7.. . \{

Magnesium oxide ... MgO . trace . {

Calcium oxide . ... Ca0 .01 . I)?r_z;(.gol':;:?c?

Alkalies, as . ... . Na;0 02

Scron oxide ..B10, 0.08 |

4

Maximuiy quantities of water ‘eacnable eiements on sur-
face of “iber.

PPM
Boron 100
Chiorine 5
Fluorine 50
Suiphur 10

B8awW Kaowool Slanket
Thermal conductivity at various gensities
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Typical applications

Furnace linings

Boiler combustion chambers and heat exchangers, oil-
“ired

Cai..ytic mufflers and automotive afterburners

Gas turbines

Fans—high temperature

Laperatory ovens

Steam valves of headers and steam separators

Thin wall kilns—backup

Water and steam tubes—backup

Pe' roleum cataiytic crackers

Protection cn water-cocled risers and cross-over rails—
reneating furnaces

Cven linings

Superheater seals

Wrapping pipe and tubing after welding for stress relieving

Furnace repair

Acoustical service for missiles, rockets, and et aircraft

Cryogenic vessel fire protection

Furnace door linings and seals

Expansion joint packing

High temparature filters

Wrapping investment casting molds

Annealing cover seals

Soaking pit cover seals

POOR ORIGINAL

|
e
A
P
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Data are average resuits of tests CONGUCTET LNUEF ILANGAITD Drocedures and are subiect 1o vanation. Resuits snould not be usea for specification aurposes.
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COCOONED FIREPROOFING, ELECTRICAL CABLE TRAY

Tray to be fireproofed with 3 layers 1" thick 8 1b. density Kaowocol.

Step 1. Visually inspect outer surface of tray for dirt, grease, etc.

and remove if present.

Step 2. Lay out spacing of insul pins along tray to assure
that pins will be within 3" of each side of Kaowoll joints

in the outer layer. Pins between outer layer joints should
be approximately 11" on center.

Step 3. Grind away galvanizing at Pin locations.

Step 4. Using capacitor - discharge welder, attach 4"
12 ga. carbon steel insul Pins in configuration shown at
spacings along tray determined in Step 2.

Step 5. Measure sides and bottom, cut piece of Kaowool to
fit, and impale over pins with edges approximately 16"

from outer layer joint locations. Secure Kaowool with K,125
galvanized insul clips, ¢

Step 6. Apply several first layers. Then repeat for
second layer, being certain to locate edges of Kaowocol
between first layer joints and outer layer joint locations.
Keep all joints tight. Secure with insul clips., Trim top
edge: of both layers even with flange of tray.

Step 7. Cut cuter layer Kaowool long enonugh to wrap over
top flange of tray, position with edges at outer layer joint
lccations, impale on pins and secure with insul clips. Cut
off excess pin to approximately 1/4", and flatten this
portion slightly to help prevent insul clip from coming off.
Leave pin on flange of tray approximately 3/4" leng.

Stép 8. Measure 18 inch wide cover to determine spacing
of pins as in Step 2, grind away galvanizing and weld 4"
12 ga. carben steel pins to cover in configuration shown.

Step 3. Measure maximum dimension (w) of cuter layer of
Kaowool on tray. Cut Kaowocol to this widthr and apply 3
layers to cover with joints staggered, each layer secured
with K.125 galvanized insul clips, all joirts tight, and
Pins within 4" on each side of outer layer joints.  Cut
off pins 1/4" and flatten. \

Step 10. Insulated cover should be centerd on tray with
Kaowocol toward inside and banded with 1/2" .020 stainless
steel bands, 12 inches en center,
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B I UTER-DEPARTRENT
CORRESPONDENCE

TO: N. L. Xaestle DATE: 10/11/78
FROM: R. J. Eyer

SURJECT: INSTRUMENT ACCURACY

DESCRIPTION: 5C0 Volt Megger

MANUFACTURER: J.G.Biddle

MCCEL:  Hand crank

SERIAL NO.: 650326

ELECTRIC QPERATD B JES7 DEPT.

DENTIFICATION NO.

- oDo 61 o"t

RATED ACCURACY: 1% of scale length

This is *o certify that:

The acowzracy of this instrument has been verified under the

cenditions stated above with standards Wc“‘*’e to the Natiocnal
axreau of Standards. Evidence of traceability is on file at cur
Laberatory.

/\‘,/' ¢'7
TESTED SY.. T/ . ”M//) W
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THE CINCINNATI GAS & ELECTRIC COMPANY -+ The Union Light, Heat and Power Comgan
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Qhm Scale

Megohm Scale
Standard

Biddle Megger
Serial #620326 TD $61.4

Value Resistor

100 ohms
499.9 ohms
997.3 ohms
5050 ohms

62.81 meguou
40. 85 megohns
30.65 megohms
20.54 megohms
10.11 megohms

- AlS =-

Read

N/A
N/A

3K

70
43

23
12

N/A

megohms
Liegohms
megohms
megohms
megonms
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TEMPERATURE RECORDS
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