ILLUMINATING BLDG. » PUBLIC SQUARE » CLEVELAND, OMIO 44101 & TELEPHONE (216) 623.1350 « MAIL ADDRESS P O. BOX 5000

Serving The Best Locaton in the Nation
Dalwyn R. Davidson )

VICE PRESIDENT

SYSTEM ENGINEERING AND CONSTRUCTION

November 9, 1979

Mr. James G. Keppler

Director Region III

Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
799 Rocosevelt Road

Glen Ellyn, Illinois 60137

RE: Perry Nuclear Power Plant
Final Report on Eccentric Jacket
on Class IE Small Power and
Control Cable

Dear Mr. Keppler:

This letter constitutes the report required by 10CFR50,55(e) on the
deficiency concerning eccentric jackets on Class IF small power and
control cable. This item was first discussed in a telephone conver-
sation between Mr. M. R. Edelman of the Cleveland Electric Illuminating
Company, and Mr. Jim Konklin of the NRC Region III Office of Inspection
and Enforcement on June 27, 1979. An interim report addressed to
yourself was later written on July 18, 1979, and an extension to the

due date for this report was granted by J. Konklin on September 28, 1979.

Description of the Deficiency

The Reckbestos Company was contracted by the Cleveland Electric Illuminating
Company to manufature Class IE small power and control cable for the

Perry Nuclear Power Plant. As part of this contract, the spezification
required the cable to conform to Insulated Cable Engineering Association
(ICEA) Standard S-68-51€, Referring to the cable's jacket, this standard
states in part that the minimum thickness shall be not less than 80

percent of the recommended nominal jacket thickness. Although no defects
were found during either final inspection or receipt inspection, a later
CEI laboratory examination revealed that while the average jacket thickness
was acceptable per ICEA S-68-516, some of the cable jacket was suspected
of falling below the 80 percent minimum requirement.

To date CEI has examined 176 samples obtained randomly from approximately
1,200 reels of cable received from Rockbestos. Thirty-three of these

&
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samples are suspected of beirg ncnconforming according to ICEA $-68-516.
The follewing is a breakdown of the 33 suspected noncenforming samples:

Percent of Jacket Thickness Number Found
70% - 50% 2k
%2 :

50% -
B :

Fcurteen of these samples were re-evaluated at the Rcckbestos facilities
cn June 21, 1979, Using calibrated squipment, we were able to verify

that four of the fourteen samples re-svaluated actually fell below the

80 percent minimum jacket thickness. I: should be noted that the L6.7
percent reading sbove was later found tc be 53 percent of jacket thickness
when checked with Rockbestos calibrated equipment,

Analysis of Safety Implication

Althcugh the individual unjacketed conductors have been gualified to

IZEZ 283, Section 2.4 (LOCA) as documented in the Rockbestos qualification
report dated February 1, 1977, there was some concern that the cable
Jacket wculd not be atle to fulfill its intended function (to provide fire
retardency and to ccntain and protect the individual conductors), and that
incipient faults could occur if the jacket is severely damaged during
installaticn, Since it is felt that such a fault could adversely affect
the safs operation or shutdown of the nuclear pcwer plant, extensive
evaluation was required to establish the adeguacy of the cable Jacket to
perform its inteaded safety function.

Cerrective Action

In order to evaluate the adequacy of the cable jacket, it was necessary
teo:

1. Further define and clarify the intent of the TICEA reguirement,
2. Perform flame tests to gualify cable without Jackets to
IZEE 383.
. Perform cable-pulling tests that would exceed worst case pull
tests.

to

nguiries to the ICZA revealed that the 30 percent value was determined

a consensus of the manufacturers of cable and not by design analysis.
n2 30 percent tolerance in wall thickness is allowed to compensate for
variations in Jacket thickness that zre inherent in the jacketing process.
These varlations zay be due to design of the cable core and/or limits of
the ccntrol equipment in the jacketing process., ICEA's information
further states that the jacket thicknes:sss suggested by this stazdard

v O ey
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prevides adecuate and sufficient protecticn for zables iz the zajority
cf espplications, if the cables are installed znd used in the manner
normal for their comstructiom, It is, however, incumbent upen the
specifier of cable %o evaluate whether the reguirements of the standard
he is using are sufficient for the application. ICEA standards then

are Intended to assist the user in selecting and cbtaining proper product
for his perticular need, but do not preclude the use of cable not
conforzing to the standard., See Attachment A for details of ICEA
information.

In ordsr to determine flame retardent ability of a cable with reduced
Jecket thickness, a flame test was performed in accordazce with ITET

2 * the Fockbestos facilities in New Haven, Ccnnecticut on October L,
1973. The cable tested consisted of three 8' specimens each of 2/c #6
AWG power cable and 9/c #14 AWG control cable. Each of the six cable
cpecimens had & 20" section of the outer jacket removed, exposing the
underlying binder tape. The cable was arranged in a single layer in

the center porticn of a vertical metal tray with a separation of
epproximately one-half the cable diameter between esach specimen, The
lower #nd of this section was located at the epproximate point of flame
contact so the flame enveloped the unjacketed portion of the specimen
(length of burn area was approximately 22"), The test was conducted for
ten minutes at 70,000 BTU's followed by an additional ten minutes of
2l0,000 BTU's. The cable did not propogate flame (see Attachzment B8 and
C for engineering analysis and test report). It was therefore, concluded
that in the event of reduced jacket thizkness or partial removal of the
cable jacket, the cable will meet the flame test requirements cf IEFEE

ala & Al
:,8:4-1} i

To determine the mechanical suitability of cable supplied by Fockbestos
Company, a cable jacket jualification test was conducted om August 27,
1979, at the Rockbestos facilities to determine whether the effectiveness
of the Hypalon jacket is impaired when wall thickness is reduced below
the specified minimum requirement. The qualification test consisted of
pulling three cable speciments through = 1" conduit containing L-90°
bends (360° total) with €" radii (see Attachment D). It should be noted
that the project design criteria is limited to tends totaling no more
then 290°., 1In addition, specimens with jacket thicknesses far thinner
than those received at the site were utilized., In crder to compare
results of jacket thickness, the following specimens were utilized in
the test:

ETVIREY
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Specimen lumber Jecket Thickness

L Descripticn Length Nomin Mindzum
Reccmmended Actual Recommended Actual

1) #l&, 2C Firewall III 70' .O4s" .oug" 036" .oLo"

2) #1lL, 2C Firewall III T0O' * o2l * .018

3) #10, 2C Firewall III 65' .0U5 037 036 .02k

#*This cakle was made with a jaczet thickness approximately 50
percent cf ncxinal and was made especially for this test,

Specimens #1 and #2 wers pulled through the conduit four times and inspected
fcr damage after each cycle. Specimen #3, which is a section of ceble with
thinnest jacket received at the Perry Nuclear Power Plant, was pulled
through the conduit run only once. Cables were pulled at & rate of 26 FPM,
and nec pulling lubricant was used, Since the maximum pulling tension and
the maximum side wall pressures are two parameters which should not be
exceeded when pulling cable, pulling tensions were continuously monitored
anéd are reccrded below:

PULLING TENSIONS
Specimen #1 standard jacket wall thickness

Manufacturer's

Maximum Test Results
l. Cyecle Recommended Min. Max. Visual Inspection
1 o6 140 1bs. 2LO 1bs. No damage
2 66 160 220 No damage
3 66 130 250 No damage
4 66 140 280 No damage
Specimen #2 reduced (50%) jacket wall thickness
Manufacturer's
Maximum Test Results
2, Cycle Reccmmended Min, Max, Visual Inspection
1 66 1LC 1bs., 210 lbs. No damage
z &6 160 270 No damage
3 €6 140 220 No damage
L €6 120 200 No damage
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Manufacturer's

Maximum Test Results
3. Cyele Recommended Min, Max. Visual Inspection
1 180 140 lbs. 260 1bs. No damage

Since side wall pressures can not be measured, they were calculated using
the above pulling tensions. The results are as follows:

Sidewall Pressure

Recommended Actual Actual
Specimen Maximm Minipmam Meximum
3 300 lbs. 260 lbs. €60 1lbs.
2 200 240 600
3 300 c80 520

Visual inspection after each pull test revealed superficial scuffing on
all specimens, and transverse wrinkles appeared in the jacket of Specizen
#2, As a result of this inspection, it was concluded that the specified
jacket thickness could be reduced bty 50 percent without zdvarsely
affecting the fire retardency or mechanical purpose of the Hypalon jacket.

Since pulling lubricant is required to be used during installation at the
Perry Nuclear Power Plant, a specimen identical to Specimen =2 was pulled
through the conduit using Ideal Yellow 77 pulling lubricant to obtain a
*o"parison between laboratory tests and field ~onditions. Pulling tensicns
cf only 10 lbs. were experienced during this pulling test.

Tellowing the pulling tests, Specimens #1 and #2 were given & 4.1 kV, five-
minute high pot test utilizing a Peschel Zlectronics high voltage electrical
test set. The set was calibrated on April 3, 1979, toc the National Bureau
of Standards and is due for recalibraticn in April 1980. No leakage current
was experienced.

Summary
During the flame test:

1. Cable without any jacket was tested and dié not propagate
flame,

suring the cable-pulling ,ua.;fica.icn tests:

1. The project design criteria 't ‘otal number and degrees
of bends was exceeded.
Pulling tensicns and sigi’sl prs
Jacket thickness thi N th
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Zn £ te of the severity of these conditions, the cable met the IEZEE 383
guali_Zcation reguirements for flame retardency and the Hypalon jacket

did not show any adverse signs of damage. From the results of these
tests, it was concluded that the cable received azt the Perry Nuclear Fower
Plant could be utilized without jeopardizing the safe operation and
shutdewn of the plant. It is therefore felt that the facts stated in this
repert, which are supported by actual test results, and our assessment

cf the results justify our position that the extent of eccentricity
experienced on cable jackets at the Perry Nuclear Power Flant no longer
constitules a significant deficiency.

Very truly yours,

L ~ !

{ & .
/‘/ ".: /cb o oo /l 4: W * 'y /. P R .
Dalwyn Z Davidson
Vice President
System Engineering and Construction

DRT:ge

cc:«”?;:;or Stello, Director
Cffice of Inspecticn and Enforcement
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555
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INSULATED CABLE ENGINEERS ASSOCIATION, Inc.

PO. Box P - South Yormo.th - Massachusetts 02664 617! 394- 42424
August 24, 1979 RECEIVED
Mr. Timothy A. Boss SUT 28 379
Quality Assurance Engineer ) e
The Cleveland Electric Illuminating Commany ' N

P.0. Box 5000
Cleveland, Ohio 44101

Dear Mr. Boss:

I have received the letter you sent to ocur association secretary
rezuesting information on the interpretation and derivation of the
0% minimum wall thickness requirements that appear in our standard

We are pleased to provide you the following answers to your gquestions:

1. Does the 80% value in IPCEA standard S-€9-316 refer to ar average
figure or does it refer to minimum reguirements anywhere in the
cable jacket?

The 80% value applies to a single point reading anywhere
in the cable jacket and is 80% of the value civen in the
standard, not 80% of the measured average diameter.

(38

- Was the 80% value in IPCEA standard S-68-516 developed or
determined? That is, was it developed from design analysis or
was it determined from what the manufacture could meet?

The 20% value was determined by consensus or the manufac-
turers of cable. This spread in wall thickness is allowed
to compensate for variation in jacket thickness that are
inherent in the jacketing process. These variations may
be due to design of the cable core and/or limits of the
control equipment in the jacketing process.

Note that in the case of Sackets over certain metallic

sheathed and armored cables, the minimum point thickness

is 70%, reflecting, again, process variables in these tyres
£ products. We infer from your questicns that these types

of cables are not of instant concern.

the 80% value was developed from desicn analysis, could vou
2ase send me a copy of the analysis?

» NC Cesign analysis can be

fn
e

1 2 o ;
+l€ wWas getermine

oV

o
Sinc
e
=33

Continued...




TO: Mr. Timothy A. Boss
The Cleveland Electric Illuminating Company
August 24, 1979

4. £ the 80% value was determined, why was 80% used as oprosed
tc 70% or 90%?

It was determined that 80% was required to accommodate

the process (cee $2), therefore, a value of 90% could not

be used. A value of 70% was not required to accommodate the
Process variations. .

5. 1Is the 80% value necessary for proper operation or protection
©f the cable?

A cable which has a jacket with a minimum point thickness

£ 80% or more of the thickness designated in Standard
§-68-516 does meet the requirement of the standard as to

jacket thickness. We feel that the jacket thicknessas
Suggested by this standard provide adeguate and sufficient
Protection for cables in the majority of applications, if
the cables are installed and used in the manner normal for
their construction. It is, however, incumbent upon the
specifier of cable to evaluate whether the reguirements
of the standard he is using are sufficient for the application.
As we state in the foreword of our standards, they are intended
to assist the user in selecting and obtaining proper product
for his particular need, but do not preclude the use of cable
not conforming to the standard.

< trust that this information will be helpful.

Very truly yours,

» ’ -

> ’ / 7 3 . .
E o L P

oo

John V. Lipe
President

— >
- -.,:m;.d
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i SUCLEAR TOUER PLAS T 7 (QJECT 03GA . ZATION

TE CLIVILAND ELECTRIC ILLUMINATING COMPANIY = »- ..
200 KAITER ENGINZERS, INC.

Ve .-['GRJ.L\DU‘

ROCM™

SUBJECT

The Fockbestcos flame test dated Cctcher 25, 107C succegssfully demon-
strales that the cables supplied under 3P-3C0, *hat have a thinner
“han specified jacket, are suitsble for :zafety related usage with

respact to their ability to resist fire. The Lasic concern was
that 12 a thin Jeckat cable was subjectad to & Tire, the flav
rdght prepagete, The flame {est used rapressnsative sa:ples of
svx cetlas, These cables nad their lackets rivcied for an eres of
cQ inches and Tthe flaxe was directed at this zres, The flave test
a8 run 2% 70,000 BTU's (the nor—al :ZZE 383 lsvel) for ten ninutes
gnd 210,770 3TU's for ten more minutes, The raroval of ,He Jacket
aid the higher neat rating are much rmore severe coniditicns than
ZIZ 333 reguires.
At the cormpleticn of the test, the burned arza was 22" and the flerme
144 not propagete. This meets the requiremants for passing I=SE 2383,
—neraicre, the cable is suiteble for safety ralztad use.
(‘% -
/p" .

:o .:.. -icn

Senior Project Engineer
=CW/ e
ce: SO/DC - 1A 101 (2)

=08 File
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ATTACHMEXT "C"

&0

i Q THIE 1ROCISI3ESTOS CONTIPANY
fi I', NEW mAVE'. CONNECTICUT (6504 USA TELEPHMONE (203) 772-2250 TELEX 710-465-2148

October 25, 1979

Mr. David R. Green,
Senior Project Engineer
The Cleveland Electric Illuminating Company
c/o Perry Nuclear Power Plant
P. 0. Box 5000
Cleveland, Ohio 44101

Dear Mr. Green:

At the request of R. G. Boudon, we are forwarding, attached,
our report of the IEEE-383 cable tray flame test performed on
SP-560 cables to demonstrate performance with portions of the
jacket removed.

We had originally intended to include these results with our finai
report following CEI witnessing of other proposed testing.

Very truly yours,
THE RCCKBESTOS COMPANY

{‘/t‘ i . '
S /.:/.7’f/ st Lz

G. G, Littlehales,
Manager, Quality Assurance

ebn
ate.

ce: E. J. D'Aquanno
F. R. Postma
R. G. Boudon
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Perry luclear Fower Plant
?. 0. P-1641

Class 1E Small Power

and Control Cable

per SP=560

SUBJECT: Report of cable tray flame test
on Firewall III cables with
jackets partially removed

On October 4, 1979 the following cable tray flame test was performed in
accordance with IEEE-383-1974, except as noted below. A ribbon gas
burner was employed.

Cable tested was produced on P. 0. P-1641 for Perrv Nuclear Power Plant.
It consisted of three &' specimens each of 2/C 6 AWG power cable and

9/C 14 AWG control cable, arranged in a single layer in the center por-
tion of a vertical metal tray, with a separation of approximately one-half
the cable diameter between each specimen.

Each of the six cable specimens had a 20" section of the outer jacket re-
moved, expesing the underlying binder tape. The lower end of this section
was located at the approximate point of flame contact, so that the flame
enveloped the unjacketed portion of the specimen.

The test was condu:ted for tenm minutes at 70,000 ETU's, after which it was
continued for an additional ten minutes at 210,000 BTU's

Results: Propagation of flame - ncne
Length of burned area - approx. 22"

Conclusica: In the event a portion of a cable jacke: is below the specified
minimum wall thickness, or in the extreme event of tearing or partial removal
of a cable jacket, the cable will still meet the flame test requirements of
IEEE-383-1974.

% J. Giannotti, Test Engineer

D'Aiquanno, Chief Engineer
Littlehales, QA Manager
. Postma, VP Marketing & Sales

moOom
” C) L.

D2 D ,,I
Report by $TD AeTeladnlor
G. G. Littlehales
10/25/7¢
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ATTACHMENT D

‘oo.o-' 5'_00 LI
‘—
t K 7
‘ 6"R 6"R
o
A -Chatillon Type 1600, 300-1b. Capacity
6'R 'R ‘J___l(r Dynamometer*
=0 N
- ) Ll —

Take-Up EKeel

*Calibrated August 15, 1979; due for recalibration.

Calibration traceable to
National Burgau of Standards.

| bzl
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MEMORANDUM Pide

n

TO ROOM FROM " DATE
PHONE ROOM™
SUBJECT
e following is & breakdown of the thirty-three norzonforming samples

ur led found

0

1

Minimum Nuzber
cacket Thickness Found

70% - 80% 2k

60% - T70% 6

50% - 60% » 2

* L6, 7 1
ece of this same sarple was found to be 53% when measured on
e

stos' calibrated instruments.

The use of the 40% test sample, as can be seen frez the preceeding
infcrmation, leads to more savere conditicns than will be encountered
when using the cables on site. To further reinforce the test, the
»st cable found ».J..ing randon sampling (2/c #10 46.7%) was also
ed eas 2 test sample

The ceble saxples were pulled through a 25 ft. continuous run of 1"
. steel condalit. The run contained a straight 10 ft. section, four

2CC bends each with a 6" radius, ané three 5 £i. siraight sections
between the bends. The pulling force was supplied by motor driven
egzuirment nermally used for cable reeling. I continuously monitored
Tulling tension using = Chatillion type ‘6C, 30C 1b. capacity spring
scale. The scale was calibrated wl:/"?, using sitandards traceable
“o the lalional Bureau of Standards. The voltage withstand test was
run on a Peschel Electronies high vol "aze electrical test set which
was verilied tc have 2 current calibration tzg. The continuity test
was dcne with an uncalibrated volt-ohm meter.
vends totaling 360°. The project desigm
totaling no more than 200°. We are 2llowed
"‘l..].. tox ané a2gain pull through bends total-

wotalirg -c3° is <herefore. a more severe
tr during cgble pulling on s;‘:.e.
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is generelly regerded to be 300 pcunds per foot of bend radius.

Zach of the 2/¢c #1k cables were pulled four times. The pull wire
was tied to the ceble so that the cable was pulled a2s a whole.

Tale is ezuivalent ¢to pulling with a basket grip, which will be

the site procedure, No cable pulling cczzound was used. Pulling
tznsicns were continuocusly monitored ané sidewall pressures were
caleulzsted as {vwice the pulling tension, tecause the final bend was
/2 foot in redius ané occurred at the end of the pull where the
tension is greatest.

After this phase of the test, the 2/c¢ #10 cable was pulled one tizme,
Then, & seconéd piece of the thin ‘acket 2/c F1k was pulled one time
using pulling compound. The fcllcwing values for pulling tension
and sidewall pressure were reccrded.
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MEMORANDUM
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uncéamaged. Both ¢

8T riah ——;y Pa

Temem wee  Wes'w

#1L cables were subjected to & contimuity
. They were also subjected to a high voltage
dielectric test of 1 kV AC for 1 minute, followeé by b XV AC for &4
minutes. th of the cables alsc passed this test. No leazkage
current was detected. :

m ry

Sefcre drawing a conclusion from the test, the function of +the cable
c&acket should be discussed. The only necessary purpose of the cable
Jacket for the Rockbestos SP-560 cables is to provide mechanical pro-
Tectica %o the individual insulated conductors during installetion.

e Individual unjacketed conductors have been gualified to function

ng & loss of coolant accident (LOCA), postulated to occur at any

40 years of cperaticn, under conditions as prescribed by

ke
i

1

3
|
B
¥

s
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—=z= 382--%7+4. Tnis is docuzented by a2 Rockbestes qualification
R 5 e ==

reéport Gated Fepruary 1, 1977.

The orly other item to be considered is how we can assure ourselves
that we will not exceed norzmal csble pulling parzmeters during in-

stellation. The contracior has been issued 2 list of =meximum recormended
pulling tension which will be continuously monitcreé during installation,
so that they are not exceeded. The sidewzll pressure cannot be con-
tinucusly zonitored, but with adeguate design control and proper pulling
»enzicas, the sidewall pressure cf 300 pounds per foot will not be ex-
ceeded. Also, pulling cozpound will be used and this crematicaelly
reduces the pulling force reguired. In addition to these safeguards,

to prevent the pulling parameters being exceeded, we also have demon-
ctrated & wide zargin exists between the maximum recormended values

end what the cable can survive.

The pulling test was mere severe in thinness of cable jacket, number
23 Tends, pulling tensicn, and sidewall prrssure than wnat will occur
Juring cn-site pulling. During the test, 1o significant damage was
frund o the cable, Thersfore, it has besz provan that the Rockbestes
cablss supplied under S7-360 are suitable for safety related use.
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5“ THE IROCISEESTOS CONIIANY
i

August 23, 1979

Mr. David R. Green,
Senior Project Eagineer
The Cleveland Electric Illuxinating Cozpany
c¢/o Perry Tuclezr Power Plant
P. Q. Bex 3000
leveland, Chio 44101

Dear Mr. Green:
Attached is our report of the special conduit pull test performed

August 17, 1979 at our New Haven plant.

Please contact Gene D'Aquanno or =e if vou have any further ques*“ionms.

s Lot 7 ¥l
G. G. Littlehales,
Manager, Quality Assurance
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*  “re Rockbestes Comzany

-~

285 Nicoll Street August 23, 1979

“ew Haven, Ccna. 06511

TEST REPORT

iective: Te cetermine whether the function of hypalon (CSPE) cable jackets is
izpaired when wall thickness is reduced below the specified minimum.

Test Description: Simulated severe installation procedure using Firewall III
cable with recuced jacket wall thickness. Conduit pull test using 2/C 14 AWG
cable, and achieving 300 1lbs. sidewall pressure is considered to be represen-
rative of maximum exposure of cable to severe physical stress.

Tcuipaent:
1. 25 ft. centinuous run of standard cne-inch =etal conduit, consisting cf a

straight 10-foot length and four 90° bends, each with a 6" radius, and 5-foot
straight runs between each bend.*

direction of pull =——3m

[

Chatillon Tvpe 160, 300 1b. capacity dynamometer. Unit calibrated 8/15/79
using standards traceable to the National Bureau of Standards.

3. TPeschel tlectronics, Inc. high voltage AC test set serial #745. Unit cali-
brated 4/3/79 using standards traceable to the Nationmal Bureau of Standards.

*The original test plan called for five 90° bends.

During preliminary trials it was found that with five bends, the
cable became "locked" into the conduit and was impossible to pull
without exceeding acceptable tension. It was therefore necessary
to modify the conduit rum to include four bends omly.

Srecimens for Test:

1. Approximately 70' of Rockbestos 2/C 14 AWG Firewall III with hvpalon jacket
of standard thickness.

(35 ]
.

Approximately 70" of 2/C 14 AWG Rockbestos Firewall III with hypalon jacket
approxizately 30% of specified nozinal thickness.

Note that the specified jacket wall thickness for the above cables is .065"
Ssecified minisuz thickness is .036".

Svecimen #1 had an average minizum jacket wall thickness of .048" with a measured
cmot =inirmum of ,040". The aversge jacket wall thickness was .067".

- e -

¢pecizmen #2 had an average minimum jacket wall thickness of .023", with measured
~ot minizucs of .018" and .020". The average jacket wall thickness was .033".

th specizens had heen electrically tested at 4.0 KV AC for 5 minutes prior to the

;:s:allation test. r\ﬁﬂ Fﬁcﬁnfj, \
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S-gcizens for Test (Cont'd.):

-
<"

ioth specizens were identical in conmstruction and zaterials to cable shipped to
FTerry Nuclear Power Flant on Contract SP-560.

x5t Trocecure:

Test specimens #1 and #2 were pulled through the conduit run four tizes each and
inspected for dr '1ge a‘ter each cvcle. Cables were pulled dry, as rexoved from
the reels, a~“ .. ling lubricant was used. Pulling tensions were continucusly
=cnitored 6 .ecorded below.

:frer testing, specimens #1 and #2 withstood a dielectric test of 1.0 KV AC for 1
zinute, follcwed by 4.0 KV AC for four minutes.

A specizzn of 2/C #1&4 AWG Firewall 1II ilentical to Specicen #2 was pulled through
t=e c:induit run using Ideal Yellow 77 pulling cozpound. ZFulling tension was moni-
tcred and is recorded below.

~etails of Tesc:

c

1. A feed line was threaded through 2@' conduit run and sttached to tzke up 38'
from exit end of conduit.

2. Cable specizen was attached to feed line by twisting stranded copper cable
::75 ctors to fesd line.

)
m

ecizen was pulled through conduit until feed line ccnnection passed exit
d of conduit.

&
-
.

o

4L, Connecticn between feed line and specimen was cut, and dynamometer tied in.
Specimen was threaded through cne zttaching eyve on the dynamozeter and securely
vmotted. The feed line was tied into the other attaching eye.

wn

. Specimen was pulled through conduit at approxicately 26 fpm, until dynamometer
reached teke-up 38' from exit of conduit. Pulling tension was continuously
~cnitored. Approximately 35" of specimen was pulled through conduit while

cznduit was cozpletely filled with cable. This 35' section was then visually

inspected for any evidence of dazage.

B S’ec‘°en was pulled completely through conduit and cnto take-up reel. It was
.uen rexcvad from reel and made ready for next pull cycle. Procedure was

r;,cated for a tctal of four pull cyvcles on each specimen.

i fter all pulling cycles were cozpleted, specizens received a 1.0 KV AC one
~inute, dielectric test. After cne minute, voltage was increased to 4.0 KV AC
~4 =maiatzined for an additional four minutes. This testing was perforTed
.sing Peschel Electronics, Inc. high voltage AC test set, serial no. 745.

POOR ORIGINAL
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‘*7est Re pert 3

PULLING TENSIONS

Specimea #1 standard jacket wall thickness

8 Cvcle Min. Max. Visual Inspection
1 140 1bs. 240 1bs. No damage
2 160 220 No cdamage
3 130 250 No damage
4 140 280 No damage

Specimen #2 reduced (50%) jacket wall thickness

2. Cvcle Min. Max. Visual Inspection
1 140 1bs. 210 1bs. No damage
2 160 270 No damage
3 140 220 No damage
4 120 270 No damage

Minor transverse wrinkles appeared in the jacket of Specimen #2
during testing.

3. A specizen icdentical to Specimen #2 was pulled using Ideal Yellow 77 pulling
lubricant. Pulling tension was 10 1bs.

It should be noted that pulling tensicns during the test far exceeded the
recor=ended 66 lbs. maximum for this cable.

Max. sidewall pressure was calculated at -

440 to 3560 1bs. for Specimen #1, and
420 to 540 1bs. for Specimen #2.

_ Conclusion:

There was no significant difference in test results between the standard wall and
reduced wall specimens. Therefore, we conclude that reduced hypalon (CSPE) jacket
wall thicknesses with minimum walls averaging 50% of specified thickness, and

spot minimums as low as 40% of specified thickness, will have no detrimental
effect upon the ability of the cable jacket to perform its intended protective
function.

Date of Test: August 17, 1979
at The Rockbestos Company, New Haven, Ct.

Test Performed By: K. J. Giannotti, Test Engineer
J. C. Sanches, Senior Quality Aide ‘”)“ \Rﬁk[§§
\
frneszed 3y: E. J. D'Aquanno, Chief Engineer Y;& )
G. G. Littlehales, QA Manager
T. A. Boss, CEI QA
E. C. Willman, CEI Engineer

urness, GAI Quality Tazineer 't/”’ ¥ A e
Report by & o 4 L %ef - L &

’

G. G. Littlehales
17214 184 8/23/7%







BENT

ATTAC!

DOUIT LAYOUT,

PULL IS IN DIRECTION

OF PHOTOGRAPHER

C

AT TE
{CMETER

e

DYNA

P—
~i.in

m
()
Bl

Ty vy
vilwn



