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MEMORANDUM FOR: A. Bert Davis, Regional Administrator

FROM: H. J. Miller, Director, Division of Reactor
Safety

SUBJECT: PERRY NUCLEAR POWER PIANT - FIRE PROTECTION
PROGRAM CONCERNS (AITS 92-0013) .

.

We reviewed the memorandum to you dated January 10, 1992, from
Frank J. Miraglia, NRR, and plan to take the following actions:
Summary of Issues

1. While performing the plant walkdown inspections, the task
force observed a split in a Thenno-Lag fire barrier on a
conduit at the 638-foot elevation of the control complex
division 1 cable spreading room. This split was the full
depth of a joint between preshaped conduit sections. This
damage appeared to have been caused by individuals stepping
on the conduit. On December 17, 1991, the licensee informed
the task force that it had issued a work order to repair the
conduit fire barrier. Fire watches have been established in '

the cable spreading room because of the banding strap
spacing deviations reported in LER 91-020 of November 4,
1991. The licensee informed the task force that the split
will be repaired when the banding strap spacing is improved.
Action

A fire protection inspection will be conducted early in 1993
which will include the following:

Observe a sample of Thermo-Lag barriers on cable traysa.

and conduits including the conduit at the 638-foot
elevation previously identified.

b. Review completed Thermo-Lag fire barrier surveillances
for cable trays and conduits to determine if there is a
significant number of degraded installations.

c. Evaluate corrective action measures if there are a
significant number of damaged or degraded
installations.
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2. The licensee purchase = thermo-Lag as a commercial grade
material. The licensee does not impose 10 CFR Part 21 or 10
CFR Appendix B requirements on Thermal Sciences,
Incorporated (TSI, the vendor) . The licensee does not
conduct source inspections at the vendor's site, but

! conducts annual quality assurance (QA) audits. Instead ofconducting the annual QA audit, the licensee may obtain the
results of an annual audit performed by another licensee and
assess those results for applicability to its QA program.

| In this case, if the licensee finds that the third party
: audit satisfies its requirements, it does not conduct an

,independent audit of the vendora's program that year. |
:

!

Action
i

i In discussion with Steve West (one of the individuals whoidentified this concern), he indicated that this was.

background information and that the information identified
in the paragraph below is the actual concern.

3. The task force found that the licensee included the
temperature strip charts in the receipt inspection file but
did not check the temperature data against inspection
acceptance criteria or record the data in the receiptinspection report. The licensee stated that this was a flaw '

in its receipt inspection procedures and that it would
revise the procedures to ensure that the temperature limits
are included in the future receipt inspections of the
trowel- grade material. The task force found this response
acceptable.

Action

A fire protection inspection will be conducted early in 1993which will include the following:

Determine the technical significance of the temperaturea.
limitations. If a safety problem exists, determine

|what the licensee has done or plans to do to correct I
it.

b. Verify that temperature limits are included in the
revised receipt inspections (Thermo-Lag trowel grade
material) procedures.

Postponing our followup actions until 1993 is consistent with our
assessment of the significance of these i,ssues.

;
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Should you have any questions regarding this wetter, please
contact Mr. Jeff Holmes of my staff on Ext. 594.

kor'

-

H. J. Miller, Director
Division of Reactor Safety

cc: J. Zwolinski, NRR
B. Grimes, NRR
L. Plisco, NRR
S. West, NRR

.
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' Docket No. 50-458
C License No. NPF-47

_ . .

Gulf States Utilities
ATTN: James C. Deddens .

Senior Vice President (RBNG)
P.O. Box 220 '

St. Francisville, Louisiana 70775
'

Gentlemen: >

SUBJECT INSPECTION REPORT NO. 50-458/92-04

This refers to the inspection conducted by Messrs. A. Singh, and M. E. Murphy
of this office and M. T. Widmann of the Office of Nuclear Reactor Regulation
and T. Storey of Science Applications International Corporation (SAIC), during

,

the period January 27-31 and March 10, 1992, of activities authorized by NRC
Operating License NPF-47 for River Bend Station, and to discussion of our
findings with you and the members of your staff at the conclusion of the on-
site portion of the inspection on January 31 and by telephone conversation on
March 10, 1992.

Areas examined during the inspection are identified in the report. These
included the review of application and installation of Thermo-Lag fire_

barrier, assessment of the fire barrier protection program, compliance with ,

requirements of Appendix R to 10 CFR Part 50, and followup of previously
-

identified. items.

'Within the scope of the inspection, no violations or deviations were
identified. ,

l

Two unresolved items are identified in paragraphs 4.2.6 and 5.1.7 of the
enclosed inspection report.

We have also examined actions you have taken with regard to previously
identified inspection findings. The status of these items is identified in
paragraph 2 of the enclosed report.

You are requested to provide a written response to the unresolved items
identified in the report within 30 days of the date of this letter as agreed ;to in our telephone conversation of March 10, 1992. Your response should !
specifically address the action you have taken or planned regarding each of |the issues included in the unresolved items. This should include a schedule
for completion of all actions required to assure compliafRt with 10 CFR iPart 50, Appendix R. For the original Thermo-Lag installations, a discussion !
of the original basis .for qualification should be included in your response.

beRIV:TpS MeMe D:DRS b gD DRPC:TPS -
,

ASingh JEGagliardo MBBeach
SJCollins l3/27/92

!

3 /21/92 3 h7/92 #p03 A? /92 3,

h\ /3
920 1 920327

,

PDR, A 0500 g 8
]



.
.

id
,

Gulf States Utilities -2-*

,- .

a

In accordance with 10 CFR Part 2.790 of the NRC's " Rules of Practice," a copy
of this letter and its enclosures will be placed in the NRC Public Document
Room.

.

Should you have any questions concerning this inspection, we will be pleased
to discuss them with you.

Sigggge1y,._,,,
.

Thomas P. Gwynn

A. Bill Beach, Director
Division of Reactor Projects

Enclosure:
Appendix - NRC Inspection Report

50-458/92-04 w/ Attachment
.

cc w/ enclosure:
Gulf States Utilities
ATTN: J. E. Booker, Manager-

Nuclear Industry Relations
o.<s. P.O. Box 2951

*Beaumont, Texas 77704
-

Winston & Strawn
ATTN: Mark J. Wetterhahn, Esq.
1491 L Street, N.W.
Washington, D.C. 20005-3502

Gulf States Utilities
ATTN: Les England, Director !

Nuclear Licensing |

P.O. Box 220
St. Francisville, Louisiana 70775

,

Mr. J. David McNeill, III |

William G. Davis, Esq.
Department of Justice
Attorney General's Office |

P.O. Box 94095
Baton Rouge, Louisiana 70804-9095

%

H. Anne Plettinger
3456 Villa Rose Drive
Baton Rouge, Louisiana 70806

President of West Feliciana
Police Jury ,

.. - P.O. Box 1921
St. Francisville, Louisiana 70775

-.
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Cajun Electric Power Coop. Inc.
ATTN: Philip G. Harris
10719 Airline Highway

,

P.O. Box 15540
Baton Rouge, Louisiana 70895

Glenn Miller, Administrator
.

Radiation Protection Division
P.O. Box 82135 -

Baton Rouge, Louisiana 70884-2135

bec to DMB (IE01)

bec distrib. by RIV:

R. D. Martin Resident Inspector
DRP Section Chief (DRP/C),

Lisa Shea, RM/ALF MIS System
DRSS-RPEPS RSTS Operator

iProject Engineer (DRP/C) RIV File i
DRS Senior Resident Inspector, Cooper '

'

Senior Resident Inspector, Fort Calhoun M. Murphy |

A. Singh M. T. Widmann, NRR *
_ _ _ .

J. Gagliardo T. A. Storey, Consultant

,
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Cajun Electric Power Coop. Inc. ,

,

ATTN: Philip G. Harris.

10719 Airline Highway ,

! P.O. Box 15540

| Baton Rouge, Louisiana 70895

Glenn Miller, Administrator
Radiation Protection Division
P.O. Box 82135

; Baton Rouge, Louisiana 70884-2135

bec to"DMB (IE01)
1

-

bec distrib. by RIV:

! R. D. Martin Resident Inspector
Section Chief (DRP/C)j DRP

.

.

i Lisa Shea, RM/ALF MIS System
: DRSS-RPEPS RSTS Operator
) Project Engineer (DRP/C) RIV File

DRS Senior Resident Inspector, Cooper -
:

i . . : c. Senior Pesident Inspector, Fort Calhoun M. Murphy
'

: am;4 A. Singh M. T. Widmann, NRR *

! J. Gagliardo T. A. Storey, Consultant
,

t
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APPENDIX
._

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV

NRC Inspection Report: 50-458/92-04
,

Operating License: NPF-47

Docket: 50-458

Licensee: Gulf States Utilities (GSU) ,

P.O. Box 220
St. Francisville, Louisiana 70775

Facility Name: River Bend Station (RBS)

Inspection At: St.'Francisville, Louisiana

Inspection Conducted: January 27 ,31 and March 10, 1992

Inspectors: A. Singh, Reactor Inspector, Test Programs Section, Division of
Reactor Safety (Lead Inspector) ;

M. E. Murphy, Reactor Inspector, Test Programs Section, Division
of Reactor Safetyw. a -

7:.#
Accompanying I

Personnel: M. T. Widmann, Reactor Systems Engineer
Office of Nuclear Reactor Regulation (NRR)

T. A. Storey, Fire Protection Engineer
Science Application International Corporation

Approved: 1 1 3-27-92
J. E.''Gagliardo, Section Chief, Thst Programs DaTe~

Section, Division of Reactor Safety

Inspection Sumary

Inspection Conducted January 27-31 and March 10. 1992 (Renort 50-458/92-04)

Areas Inspected: Review of application and installation of Thermo-Lag fire
barrier, assessment of the fire barrier protectinn program, compliance with
requirements of Appendix R to 10 CFR Part 50, and licensee action on
previously identified inspection findings.

Results: The inspection verified that the licensee had maintained an hourly~

& continuous fire watch as appropriate when the Thermo-Lag fire barriers were
clared inoperable. Two major unresolved items were identified as a result

920403 63 920327
ADO 0500 8
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of the inspection. The first unresolved item (paragraph 4.2.6), involves the
.

acceptability of the licensee's basis for the initi
adequacy of Thermo-Lag applications and installatio,a1 determination of then, including the adequacy
and timeliness of corrective actions. The second unresolved item
(paragraph 5.1.7) involves the adequacy and timeliness of the licensee's past

: and future corrective actions associated with the identification and
| correction of Appendix R technical noncompliance issues.

.

.

j No violations or deviations were identified.

i :

! I

:
"

,

!
.

4

!
'

i

! !
t ;

2 |
; !
t

i

l

*'an

!
,

j- ,

h

;
s



. _. _ . _ _ _ _ _.. _ _ _ _ . _ . _ _ _ _ _ . _ _ _ _ _ _ . . _
,

.

; -

|
.

.

; -3-
,

hee

2

-

DETAILS
i

-

.

1. PERSONS CONTACTED'

GSUj

4 #*D. Andrews, Director, Nuclear Training
*L. Ballard, Supervisor, Contract Services

#*T. Crouse, Manager Administration ;
,

#*M. Cumbest, Senior Fire Protection Engineer i
#

;. *J. Deddens, Senior Vice President ~ l

: *B. Ellis, Fire Protection Coordinator
^

*L. England, Director, Nuclear Licensing
*W. Fountain, Senior Quality Assurance (QA) Engineer
*P. Graham, Plant Manager

#*J. Hamilton, Director, Design Engineering
#*T. Hoffman, Supervisor, Civil / Structural Design
*R. Kerar, Fire Protection Engineer

#*D. Lorfing, Supervisor, Nuclear Licensing .

#*J. Maher, Nuclear Licensing Engineer--m.
*I. Malik, Operations QA Supervisor .

*D. McCarter, Director, Loss Prevention--

*J. McQuirter, Licensing Engineer
#*W. Odell, Manager, Oversight
*J. Pruitt, Manager, Business Systems -

*F. Richter, QA Engineer
*M. Sankovich, Manager, Engineering
*J. Schippert, Assistant Plant Manager, Operations
*J. Spivey,Jr., Senior QA Engineer / Audit Coordinator

#*K. Suhrke, General Manager, Engineering & Administration
*D. Thomas, Director, Administration Services

CAJUN ELECTRIC COOPERATIVE - |

*W. Curran, Site Representative

NRC

*E. Ford, Senior Resident Inspector
*J. Gagliardo, Section Chief, Test Program Section .,,,

*D. Loveless, Resident Inspector

* Denotes those attending the inspection debrief conducted on January 31, 1992.
# Denotes those participating in the inspection telephone exit on March 10,
1992.

.
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! 2. BACKGROUND INFORMATION

'

During the week of January 22-26, 1990, an inspecti6n was conducted at River
i Bend Station (RBS) to verify the fire protection program compliance, and from

'
; that inspection a notice of violation was issued for the lack of a complete
: fire hazard analysis at RBS. The inspect:6n was documented in NRC Inspection
! Report 50-458/90-02. NRC subsequently issueu :nformation Notice 91-47,
| " Failure of Thermo-Lag Fire Barrier Material to Pass Fire Endurance Test,"

which identified problems that could result from the use of or improper' '

: installation and application of Thermo-Lag material utilized to satisfy the |
requirements of Appendix R to 10 CFR Part 50. In October 1991, the NRR staff i

'

; visited the RBS in order to collect additional 1,fermation related to the

generic use of Thermo-Lag material. During the I N . staff's visit, they 'i

identified issues concerning the application, qual V cation, and configuration
; of Thermo-Lag used at RBS, these issues are discussed in paragraph 4 of this

report. To followup these issues, NRC Region IV conducted an inspection and,

also evaluated the licensee's corrective action and response to NRC Inspection
Report 50-458/90-02, Appendix R compliance issues as discussed in paragraph 5-

of this report.
<

.

| 3. LICENSEE ACTION ON PREVIOUSLY IDENTIFIED INSPECTI0'i FINDINGS (92701._

; 92702) .

I
1<

! (OPEN) Violation 458/9002-02:
'Failure to fully imi ement the fire protectionl

proaram approved by the NRC.

The licensee's letters dated May 18 and September 18, 1990, in response to
this violation stated that the corrective actions would be completed by
January 15, 1991. However, by letter dated March 12, 1991, the licensee
requested an extension to complete all corrective actions by the end of
January 1992. During the time of this inspection they asked for another
extension to complete the actions. The NRC will respond to the latest
extension request after review of the licensee's revised corrective action
schedule provided in letter dated February 7, 1992. Gulf States Utilities
(GSU) had retained a contractor to review the fire hazard analysis. The
independent review by the contractor identified 106 discrepancies associated
with Appendix R. One hundred discrepancies had been resolved. The remaining
6 were being evaluated by the contractor and are discussed in the paragraph 5
of this report. This violation will remain open until corrective actions have
been completed by the licensee and reviewed by the NRC.

(CLOSED) Unresolved Item (458/9128-01): Use of acceptanY criteria for
barrier cualification tests that were not consistent with the acceptance

criteria contained in Generic Letter 86-10.

This item is considered closed. The issues for the unresolved item have been
incorporated into Unresolved Item 458/9204-01 as stated in the paragraph 4.2.6
of this report.

'

.
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(CLOSED) Unresolved Item (458/9128-02): Three installed fire barrierp

conficurations containino unprotected structural steel which did not appear to
comD1v witn the reauirements of ADDendix R to 10 CFR Part 50.

4

This item is considered closed. The issues for this unresolved item have been
incorporated into Unresolved Item 458/9204 01 listed in paragraph 4.2.6 of
this report.

.

(CLOSED) Unresolved Item (458/9128-03): Reportability of Thermo-Lao
installation deficiencies.

'This item involved a concern that additional or supplemental licensee event
reports (LERs) were not submitted for nonconforming fire barrier conditions
discovered after submittal of LER 87-005. The licensee had discovered new l,

i deficiencies which were not addressed in the LER 87-005 and this resulted in !

! the issuance of LER 89-009 in April 1989. To address further developments |
! involving Thermo-Lag, the licensed submitted an " Informational Report" to the
: NRC in December 1989. A revision to this report was issued in January 1990. i

| Continued evolution in the problems associated with Thermo-Lag resulted in the |
1 issue of LER 90-03 in March 1990. This LER has had three revisions, July
! - 1990, February 1991, and June 1991. The-inspectors review indicated that

- !

j ;3 licensee's handling of the reportability on Thermo-Lag issues is no longer a -

{ concern. This unresolved item is closed. |

s

4. FIRE PROTECTION / PREVENTION PROGRAM (64704); ,

f 4.1 Program Review and Implementation

The purpc:s of this inspection was to review the application and installationi

of Thmno-Lag fire barriers, to review the status of the fire protectioni

program's compliance with requirements of Appendix R to 10 CFR Part 50 at RBS,
and to address unresolved items. This inspection did not address the Thermo-
Lag material, but cnly its installation and application. The inspectors
reviewed the licensee's procedures, which constitute the approved fire
protection program, pre-fire strategy training records, and administrative;

: procedures on fire barrier inspections. The procedures and the other
documents reviewed are listed in the Attachment. Additionally, condition
reports were reviewed which documented maintenance work a:tivities on fire
protection systems.

The inspectors toured accessible areas of the plant site _4g observe general
area conditions, work activities in progress, and the visual condition of the j
fire protection system and equipment. Items inspected included the exterior i
condition, the installed configurations, and the compliance with the
manufacturers recommended installation procedures in the plant for the Thermo-
Lag fire barrier material. The inspection also jncluded a walkdown of the

,

fire suppression and detection systems throughout the plant.
,

Housekeeping conditions were generally satisfactory with the exception of a
~' few noted items of miscellaneous debris found during the walkdown of the

,

w- y=u-- w
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plant. The licensee took appropriate corrective actions to clean up the |
areas. j

,

4.2 Fire Barrier Protection /Thermo-Laa

During this inspection, the inspectors reviewed the application, installation,
and removal of Thermo-Lag at RBS and the findings are discussed below.

4.2.1 Thermo-Lag Removal

During this inspection,_the inspectors noted that Thermo-Lag had been removed
in a number of plant locations around junction boxes, conduit seals, and wall
penetrations. The licensee stated that the Thermo-Lag had been removed in
order to inspect internal conduit seals and wall penetrations. The inspector
found that all of the material had been removed prior to July 1991. Since
then, there appeared to have been no effort on the part of the licensee to
replace the material. The inspectors were concerned that even though there
have been questions raised regarding the performance of the Thermo-Lag
material, failure to restore a purposely degraded fire barrier reduces the
level of protection from that previously provided. This is of particular
concern when the separation of closely spaced redundant trains of cables are

.

.j involved. .

.m
The penetration and conduit seal inspections that required removal of Thermo-
Lag fire barrier material had been documented by the licensee as part of their
maintenance work package system. The documentation was designed to ensure
that when the reinstallation of Thermo-Lag material began, all inspection
points would be covered with the fire barrier material. Replacing the Thermo-
Lag fire barrier material had been complicated by the lack of an approved I
reinstallation procedure. The licensee's initial schedule to complete '

reinsta11ation of the Thermo-Lag material removed from the seals and
penetrations was December 1993. After further discussions with the
inspectors, licensee representatives committed to commence imediate actions
to reinstall the Thermo-Lag. Although there was no approved procedure, the
licensee representatives stated that the Thermo-Lag material would be
reinstalled or modified if necessary, at a later date using an approved
procedure. The licensee had declared all Thermo-Lag barriers as being
inoperable, and had estabTished fire watches for compensatory measures in

|accordance with the RBS Technical Specifications (TS).

4.2.2 Structural Integrity of Thermo-Lag Installation ,

During walkdowns of fire suppression equipment and Thermo-Lag fire barrier
material, it was noted that several inadvertent actuations of the fire
protection systems had caused damage to the material. The structural
integrity of Thermo-Lag assemblies was found to be questionable because of
apparent defects in the installed configurations throughout the plant. The
fire suppression deluge system in both "F" and "G" tunnels had water suppl'ied-

to pipes and sprinkler heads located between the cable trays and internal to
the Thermo-Lag enclosures. Sprinkler heads were also located outside of the

- -- . ,_ .-
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enclosures on the cable trays. A water spray system was also installed above
the "G" tunnel floor / ceiling assembly. If the f're system was actuated in the

-

"F" or "G" tunnel enclosures or above the "G" tundl floor / ceiling assembly, '

the water would soften the Thermo-Lag and the weight of the water would cause
failure of the barriers. Although drains were provided at the ends of "F" and
"G" tunnel enclosures, the current design configuration did not appear to ;
remove all water internally in the event of an inadvertent actuation of the '

fire suppression system. The inspectors noted visible damage to a portion of
.

Thermo-Lag fire barrier material in "F" tunnel during the inspection. The
licensee was apparently unaware that the condition existed prior to the
inspection and was not able to identify the source of water damage. Other
incidents of water damaged Thermo-Lag had been recorded and documented by tte
licensee. For example, Nonconformance Report 85-NR-053600 dated October 29,
1985, recorded damage to Thermo-Lag in the "G" tunnel caused by inadvertent
actuation of the fire suppression system. The licensee's documents, stated
that "TSI panels appear to be deteriorated due to bulging, cracking and
peeling." It was also noted that'the inadvertent operation of the fire
suppression system had caused the seams of the Thermo-Lag barriers to
separate.

4.2.3 Qualification Testing of Installed Configurations
.

------
.

The inspectors identified concerns with fire rating qualification testing of..

several existing fire barrier enclosures at RBS. A fire barrier assembly is
considered qualified when an equivalent configuration has successfully passed
a fire test in accordance with ASTM E119, usually performed at an independent
testing laboratory. The configurations of concern included a floor / ceiling
assembly in the stairwell of "G" tunnel, vault enclosures in "F" and "G"
tunnels, and an instrument rack enclosure on the (+)98 foot elevation. All of

1

these configurations were considered rated enclosures by the licensee in order
to meet separation requirements in 10 CFR Part 50, Appendix R. In addition,
for the assemblies that had passed previous fire tests, none of the tests,
had simulated the fire suppression system being activated both internal and |

external to the fire barrier enclosure as installed in "F" and "G" tunnels.
The inspectors questioned licensee representatives on the qualification
testing of this assembly as installed. No documentation of tests or any
engineering evaluation could be provided by the licensee representatives
during the inspection.

The licensee had qualified a Thermo-Lag barrier in the "G" tunnel near the
service water system. The barrier was a large horizont4Lfloor/ ceiling
configuration (approximately 10X12 feet) installed in a stairwell between the
67-foot elevation (Fire Area PH1) and the 80 foot elevation (Fire Area PTI)near the service water system in "G" tunnel. The qualification testing of
this fire barrier enclosure was questioned as to its rating by the inspectors.
The horizontal barrier configuration separates two divisions of safety-related
cable trays. Licensee representatives stated that an accepted and successful
test configuration for an 18" cable tray was used to simulate this large '
floor / ceiling installation, and the 4X6X150-foot cable tray enclosures in "F"- - -

and "G" tunnels and the 4X6X6-foot instrument rack enclosure on the (+)98 foot

._
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elevation. Licensee representatives provided the inspectors with a'

! preliminary test report, which contained information on a test of a Thermo-Lag
i enclosure. No details of the dimensions of the test' assembly could be found
j. in the preliminary report. The licensee representatives stated that the test
i- assembly measured approximately 24X24X30 inches. Additionally, the licensee

representatives were unable to provide an engineering evaluation demonstratingi

| that a small scale design could be effectiv'ely extrapolated to the sizes that
j exist in the plant. By accepting the horizontal floor / ceiling configuration
z. as an " enclosure," the licensee had only considered that a fire was probable

from one side. The floor / ceiling assembly had been constructed of Thermo-Lag
i material bolted to the underside of a unistrut support structure. The
i unistrut was exposed on the top side. The inspectors have reviewed this
| configuration and concluded that the fire rating qualification test of an

" enclosure" did not' accurately reflect the as installed horizontal'

floor / ceiling configuration. The inspectors considered the horizontal
floor / ceiling configuration equivalent to a fire area boundary which could be
exposed to a fire on either side.'There was no assurance that the exposed
structural steel unistruts would not fail and jeopardize the integrity of the
floor / ceiling assembly. In addition, the extrapolation of test data by the
licensee to accept the assemblies in "F" and "G" tunnels and the instrument
rack on (+)98 foot elevation, as qualified configurations were not supported

.

.-

by the test data provided in the licensee's preliminary report. Further, the -

licensee could not provide any engineering evaluations that would indicate
.

-

acceptance of fire barrier qualification for the assemblies in the "F" and "G"
tunnels and the instrument rack enclosure.

.

4.2.4 Electrical Cable Ampacity Derating

The inspectors found that the licensee may have used non-conservative derating
factors for electrical cable ampacity in cable trays protected by Thermo-Lag
material. The derating factors presently used by the licensee are documented
in calculation E-218 and were provided by Thermal Science, Incorporated (TSI)
to Stone and Webster in an August 9, 1984, letter.

During the October 1991 visit, NRR representatives questioned the licensee
about an Underwriters Laboratories (UL) test report that was supposedly
circulated by TSI to all users of Thermo-Lag. Licensee representatives stated
that they had never received an official letter from TSI declaring their
original ampacity dere. ting factors in error. Subsequent to learning of the UL
report, the licensee initikted an Engineering Evaluation and Assistance
Request (EEAR 91-C-0115) to document the engineering revhpf of the report.

The review by the licensee of the UL report raised questions regarding
applicability of the test report to RBS. This evaluation had not been
completed at the time of the inspection, but the licensee had cc= pared the UL
tested configuration to the installed configuration at RBS and with the TSI
tested configuration. The licensee had reviewed about 10 percent of the cable
installations and found some potential problems. None of these problems were
found by the licensee to affect safe operation of the plant.

.
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4.2.5 Fire Test Acceptance Criteria

The inspectors were concerned about the fire test criteria used by the
licensee for fire barrier testing. The criteria used deviates from the NRC
criteria stipulated in Generic Letter 86-10, which stipulates that
transmission of heat through the barrier, "shall not have been such as to
raise the temperature on its unexposed surface more than 250* F above its
initial temperature." In February 1988, the licensee in commenting on a test
plan submitted by TSI, stated that the acceptance criteria should be 325 F
above ambient. Generic Letter 86-10, however, stipulates that the acceptance
criteria should be 250*F above ambient, with an average ambient of 75 F being |

an acceptable norm.

The licensee's position on this issue was given in an internal memorandum from
V. R. Hamilton to D. N. Lorfing, dated November 22, 1991, File Code No.
G15.4.1, which stated: .

" Electrical cables run inside one and three hour Appendix R fire
barriers at River Bend Station have passed the flame test in
IEEE 383-1974. Degradation of the insulation used on IEEE 383 rated -

*

cable does not begin until jacket temperatures reach 450 degrees F to"

650 degrees F. The criteria of 325 degrees F plus ambient assures that -

cable jacket temperatures do not reach these levels. The maximum j

ambient temperature for any fire test related to River Bend Station has ;
'been less than 90 degrees F, therefore; the criteria of 325 degrees F

plus ambient assures that temperatures are sufficiently below the
temperatures where jacket degradation begins. Fiom the aspect of
elevated temperature, this assures that cables are maintained free of
fire damage in accordance with Appendix R, Section' III.G requirements.

"Although this variation from Generic Letter 86-10 guidance is not I
Iexplicitly addressed and accepted by the NRC in the SER, Design

Engineering believes it is implicitly accepted. Penetrations are an
integral part of the barriers and NRC guidance in BTP CMEB 9.5-1 Section
5.a.3 requires penetrations to be sealed or closed to provide a fire
resistance rating at least equal to that required of the barrier itself.
Based on this, the criteria for cold side temperature would be the same
for fire barriers and penetration seals. USAR Section 9B.4.13
specifically identifies the cold side temperature criteria of 325
degrees F above ambient used for penetrations seals. Also, the NRC
specifically reviewed and accepted in SSER-3, Section 9.5.1.4 River Bend
Station test reports for internal conduit seals which used ANI/MAERP
criteria (325 degrees F plus ambient) for cold side temperature
criteria. Based on the above, NRC acceptance of this 325 degrees F plus
ambient criteria is implied."

,

e
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The licensee's position on this matter was not approved by NRC during the
inspection and will require further NRC review.

,

4.2.6 Thermo-Lag Conclusion

The acceptability of the licensee's basis for the initial determination of the
adequacy of Thermo-Lag application, installation, and qualification testing at
RBS remains an unresolved item pending the licensee's response to the specific
items identified above in paragraphs 4.2.1 through 4.2.5 and future inspection
as appropriate (Unresolved Item 458/9204-01). The adequacy and timeliness of
the licensee's corrective actions will also be assessed along with any
potential future enforcement action'by NRC.

5. REVIEW OF OTHER LICENSEE IDENTIFIED APPENDIX R ISSUES

During this inspection, the inspec, tors also reviewed the licensee identified
j

Appendix R issues found as a result of corrective actions in response to NRC
Inspection Report 50-458/90-02. These issues were related to the licensee's
compliance with 10 CFR Part 50, Appendix R, for technical concerns other than
Thermo-Lag applications which are discussed above in paragraph 4 of this -

report.. . _
':

5.1 Appendix R Issues
|

During this inspection, the inspectors discussed with the licensee the status
of their response to NRC Inspection Report 90-02. Licensee representatives

,

stated that a contractor was reviewing all Appendix R issues in response to |
NRC Inspection Report 50-458/90-02. During the review, 106 Appendix R i

deficiencies were identified by the licensee's contractor. One hundred items j

had already been resolved. The 6 remaining items had been addressed in
condition reports (CR) and/or Licensee Event Reports (LER). These significant i
Appendix R issues are discussed below.

5.1.1 Electrical Separation for Spent Fuel Pool l

Spent fuel pool equipment required for cooling were identified in LER-91-008,
Supplement 1, as not being separated electrically from the control room, which
in the event of a fire could result in the loss of spent fuel pool cooling.
Upon discovery of this condition, immediate actions were taken by the licensee
and administrative procedures for handling heat loads at existing conditions
were implemented. %

5.1.2 Lack of Automatic Control of Dampers in Fuel Building

Normal ventilation for the spent fuel pool cooling pump depends on three
dampers within the area of the fuel building. Manual operator action is
required to close the dampers in the event of a fire because of the lack of,

_.

automatic controls on the dampers. The licensee had written a condition-

report to address this issue, and had taken compensatory measures by placing a_,

continuous fire watch in the area of concern. The licensee had conducted an !

,
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engineering evaluation of fire damper scenarios, which determined that the
licensee would have sufficient time (approximately 4-5 hours) to send an
operator into the area to realign the dampers in the event of a fire. Because
there was no fire detection in the area, a continuous fire watch was being
maintained.

5.1.3 Twenty Foot Separation In Reactor Building
.

Separation criteria in the reactor building was identified as an Appendix R
issue that had not been previously analyzed correctly. The licensee had
completed a 20 foot horizontal separation analysis using a sphere instead of
20 foot horizontal separation criteria as stated in 10 CFR Part 50,
Appendix R, Section.III.G. In accordance with Appendix R requirements, but
the licensee was to separate cables and equipment and associated non-safety
circuits of redundant trains by a horizontal distance of more than 20 feet
with no intervening combustibles or fire hazards. Upon completion of an
evaluation by the' licensee, it was determined that they did not meet the
20-foot separation criteria with no intervening combustibles. The licensee
had written a condition report to address this issue and established an hourly
fire watch as a compensatory measure in accordance with TS requirements. -

,-f 5.1.4 Lack of Fire Hazard Analysis *

~

The review of the Appendix R issues by the licensee's contractor had
determined that no fire hazard analysis review could be found for a portion of
the "D" tunnel in the electrical cable room. The lack of a documented fire
hazard analysis is significant because of the existence of safety equipment
cables being routed through the "D" tunnel. At the time of this inspection, a
preliminary analysis had been completed by the licensee's contractor, but had
not been approved.

5.1.5 Breaker / Fuse Coordination Study

This issue, identified by the licensee, was the absence of a breaker / fuse
coordination analysis as part of the associated circuit analyses required by
Appendix R. The licensee's contractor was developing the breaker / fuse
coordination analysis and a single source document to enhance the control of
breaker / fuse coordination for the control of 125VDC/120VAC circuits.

5.1.6 Lack of High Impedance Fault Analysis

This issue, also identified by the licensee, involved th7 absence of
documentation for a multiple high impedance fault analysis, or compensatory
procedures for operator actions. The significance of this concern is that an
inadvertent trip of safe shutdown equipment could result from the fire induced
circuit damage of the associated circuits, therefore, potentially affecting
safe shutdown systems. A high impedance fault analysis or compensatory

_

procedures is part of associated circuit analysis required by Appendix R, and
,

is further addressed in the guidance provided in Generic Letter (GL) 86-10. A
contractor had been retained by the licensee to develop the required analysis

- - - _. _ . >
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or the appropriate procedures. No completion date for the analysis was
provided to the inspectors at the time of the inspection.

5.1.7 Conclusion - Appendix R Issues

The adequacy and timeliness of the licensee's past and future corrective
actions associated with the identification and correction of these remaining
Appendix R technical noncompliance issues remains an unresolved item pending
the licensee's response to the items in paragraphs 5.1.1 through 5.1.6 and
future inspection as appropriate (Unresolved Item 458/9204-02).

5.2 Manaaement Oversicht of the Fire Protection Area

During the course of the inspection, the inspectors primarily interfaced with
plant engineering personnel. It was not evident during this inspection that
any individual or organization had overall responsibility for the fire
protection program. The many exaspies of fire protection weaknesses and
inadequacies documented in this repert demonstrate an apparent lack of
management attention to the fire protection program at River Bend Station.

~

6. EXIT MEETINGS
. s

An interim exit briefing was held on January 31, 1992, with the personnel__

indicated in paragraph I of this report. At this briefing, the scope of the.
inspection and the findings were summarized. The licensee did not identify as
proprietary any of the information provided to or reviewed by the inspectors.
A telephone exit interview was held on March 10, 1992, with the persons
indicated in paragraph 1. During this meeting, NRC representatives reiterated

i

the findings and the unresolved items associated with those findings. The I
licensee representatives were advised that a 30-day response would be '

requested for each of the unresolved items documented in the report and they I
agreed to respond.

w
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Administrative Procedures

Procedure No. Title Date |.

|RBNP-038, Revision 4 River Bend Station Site Fire 06/07/90 i'

Protection Program i

'

ADM-0009, Revision 7 Station Fire Protection Program 05/23/90
I.

STP-000-3602, Rev. 8A Fire Barrier Visual Inspection 07/25/90

STS-250-1, Revision 0 Operator Simulator for Auxiliary 07/02/91Building Fire

Condition Reports !

Report No. Title Date
'

86-1492 Appendix R Fire Barriers 10/06/86
-

.91-0028 Fire Hazard Analysis Review 01/18/91 1
-~

\
*

91-0095 Fire Hazard Analysis Review 03/08/91
1

91-0121 Fire Protection Program - 03/21/91
Fire Doors- *

91-0122 Fire Protection Program - 03/21/91
Fire Detectors

91-0123 Fire Protection Program - 03/26/91
'

Sliding Fire Door

91-0124 Fire Protection Program - 03/21/91
Deluge Valves

91-0125 Fire Protection Program - 03/27/91
Sprinkler System Relief Valve

91-0126 Fire Protection Program - 03/25/91
Sprinkler Heads .

.

91-0127 Fire Protection Program - 03/27/91
Spray Nozzles

91-0128 Fire Protection Program - 03/21/91
Spray Nozzles

,

.

-



, _ ,
. _ _ .. - . _ _ . _ __ .__ . _ . . _.

.

.

-2-_

91-0129 Fire Protection Program - 03/26/91
Spray Nozzles

,

91-0162 Fire Hazard Analysis Review 04/15/91 l
i

92-0028 Fire Hazard Analysis Review 01/14/92 )
l

92-0031 Fire Hazard Analysis Review 01/15/92 !
.

92-0032 Fire Hazard Analysis Review 01/15/92

Miscellaneous Documents Reviewed

Document No. Title Date

RBG-36472 GSU' Letter addressing 02/07/92
corrective actions in
response to NRC Report 90-02

LER-91-008, Licensee Event Report - 02/18/92 !
'

--

Supplement 1 Fire Hazard -

Analysis Deficiencies / Inadequate . ,

Fire Barrier ]
|

85-NR-053600 Nonconformance Report - 10/29/85
Appendix R Barriers

91-IR-21990 QC Inspection Report - 08/27/91 l

Penetration Seal Database, i
Individual Seal Record |

MWR-13237 Maintenance Work Request - 10/29/85
Appendix R Barriers

,

MR-87-0095 Modification Request - Correct / 02/06/87
Clarify Appendix R Details

TCN-91-0424 Temporary Change Notice - 06/10/91
Fire Barrier Visual Inspection
Procedure STP-000-3602,.8py. 8A !

TCN-91-0913 Temporary Change Notice - 10/24/91
Fire Barrier Visual Inspection !

Procedure STP-000-3602, Rev. 8A

C-263978 Stone & Webster Eng. & Design 03/23/85
Coordination Report - '

_.

Appendix R Details
. . .
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C-27597, Revision A Stone & Webster Eng. & Design 06/07/85
Coordination Report - Standby
Cooling Tower No.1 Chase Barrier

080884-B TSI Technical Note - Selected 08/09/84
Information on Thermo-Lag 330-1

No. 321, Revision A TSI Technical Note - Engineering 04/90
Test Plan To Perform One and
Three Hour Tests

Section 14.9 TSI Preliminary Test Results - 01/91
Tests Performed on GSU's Insitu
One and Three Hour Fire Barrier
Design For Vault Encl o es

NUREG 0989 River Bend Station Safety 05/84
Evaluation Report with
Supplements

-h Drawinos
.

Drawino No. Title |
|

12210-EE-34YA-3 Appendix R Raceway Fire Protection Details 1

12210-EE-34YB-3 Appendix R Raceway Fire Protection Details

12210-EE-34YC-3 Appendix R Raceway Fire Protection

12210-EE-34YD-3 Appendix R Raceway Fire Protection

12210-EE-34YE-3 Appendix R Raceway Fire Protection Details

PCN-N19810-600, Construction Details Racks IJCB-RAK 1&2
Revision 3 River Bend Station Unit 1

|
w.
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I 1.0 PURPOSEI
it
4

$
he purpose of this engmeerms report is to define the methodology, design mputs, assumptions,

3 T)acceptance criteria, and results of the review relative to acceptability of the normo-Lag Fire Bamers
Systems Design at CPSES.

2.0 SCOPE

'I ''t -

f-[ k' his includes both raceways and structural fire bamers.The scope of this engineermg report includes all Hermo-Lag Fire Barrier Systems installed at CPSES.
t

'thhYY1 3.0 DFSCRIPTION
ch y .? '

Io h bThe TSI nermo-Lag Fire Bamer Systems are a composite of various muerials used to protect essential
5j

safe shutdown commadman from the adverse affects of a fire. Hermo-Lag pr%,elly is used at CPSES
j ! k a to provide a one hour fire bamer between redundant trains of fire safe shutdown equipment. In this use,

}'g the material is installed as a protective envelope around an maanal commodity, such as a raceway,f;

junction box, or pull box which contams safe shutdown cables. In these applicanons, the TSI matsnal,

is used to preclude fireinduced damage to the cables thereby preserving safe shutdown functions.1

{ normo-Lag is also used to protect structural steel, to assure its structural meegray, and to prevent the
collapse of a fire bamer which would allow the spread of the fire. In very limmed applications, normo-

: Lag is also used to coat steel hatch covers in fire bamers to prevent the fire from heenng the cover and
} igmung an object on the opposite side thereby spreading the fire.
i

s
4.0 DEFINITIONS

.

Fire Barrier System an enclosure or wrap which separmes/ protects the items in the
j

enclosure from the surrounding area in the event of a fire.

Fire Rated a commodity which has been tested and assigned a fire endurance
4

raung in hours in accordance with ASTM E119.

Thermo-Lag a trademark for a line of subliming fire resistive compounds
mamazemrod by normal Science Inc. (TST) that are used to
protect various commodities such as raceways (cables) and
structural steel from the effects of a fire.

ANI Amencan Nuclear Insurers

TSI hermal Science Inc.

.

I

00705.307

__
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5.0 ASSUMPTIONS

Thermo-Lag is installed in accordance with Specification CPSES-M-2032, 2323-MS 38H,2323-AS 47,
and details shown on M1-1701 and M2-1701. The assumption is based on the following:

1. The QC requirements of the specificanons

2. The level of installation detail in the specificanons

3. The traming of craft and QC personnel by TSi representatives using TSI training manuals

6.0 LICENSING BASIS

Appeda A to Branch Technical Position 9.5-1 prtwides NRC guidance for fire protection at nuclear
power facilities. Specine gedance relative to the design of fire barriers and CPSES conunir==== are
provuled in the FSAR as described below.

6.1 FSAR 9.5.1.5.2 - Strucaral Cometruction Elemem:

"Where these assemblies are desigmend as fire barriers (i.e.,1-bour,2-hour, or 3-bour fire rannss), the
-. . . is in accordance with a U.L. listed design, a unifbra building code design, a speerSc fire- . . .

test by a nanonally recogmand laboratory, or as described in Section 9.5.1.6.1."
|

6.2 FSAR 9.5.1.5.5 - Elecr-ical Cable and Cable Tray Design Characaristics
m4r Dees W MW ./

"Outside the Conenin==ar Buildags, where cable trays -iaia- drelated to both r=dandaar trams
of equipment required to bring tbs plant to a bot standb d% and where both trams are locaed in
the sarne fire area, and are not sapersed by a negligibl[ycombusuble horizontal distance of greater than
or equal to 20 ft, and are not compnsed of 1-bour fire rased cable, one train of cabling will be protected
by at least a 1 hour rated fire bemer."

6.3 FSAR 9.5.1.6.1

APCSB 9.5-1 - Appendix A*

'1
,f' * D.I.a 1) A 1 bour fire barrier or 1 bour fire read cable for one set of?p,

required fire safe shadown cabling.

.

1

Otr705.307
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6.4 Genenc Leuer 86-10

e 3.2 Fire Barrier Qualifienian

3.2.1 Acceptance Criteria*

OUESTION

Recently the Staff has applied a 325'F ' cold side temperamre entarion to its evaluation of the
w=ptability of 1-hour and 3-hour fire bamer cable tray wraps. His cruarion is not in Branch'
Technieml Position (BTP) APCS _B 9.5-1, Appendix A as an acceptance criterion for fire barrier
cable tray wraps and is not contamed in Ag=* R. It appears to represem post-Appendix R
guidance. What is the origin of this entenon and why is it applicable to electncal cables where
insulation degradation does not begm until Jacket +. ores reach 450'F to 650'F?

RESPONSE

Fire barriers relied upon to protect shutdown related systems to meet the requirements ofIII.G.2
need to have a fire ranng of either one or three hours. I 50.48 references BTP APCSB 9.5-1,
where the fire protecnon definmons are found. Fire ranns is defined:

" Fire Rating - the endurance penod of a fire barner or structure; it defines the period of
resistance to a standard fire exposure before the first crmcal pois in behavior is observed (see
NFPA 251)." ' I

De acceptance entena contained in Chapter 7 of NFPA 251, " Standard Methods of Fire Tests
of Building Construction and Matenals," penam to nonbearms fire barriers. Dese criteria
stipulate that transnussion of heat through the bamer "shall not have been such as to raise the
temperamre on its naerpaami surface more than 250*F above its ininal ;-,. 13." The
ambient air temperature a the h-iaai= of a fire aest usually is between 50'F and 90*F. It is 3

'

generally recogmzad that 75'F represams an acceptable norm. De resulting 325'F cold side
i-oy..urved == dcruenon is used for cable tray wraps because they perform theO
L 6 fun'enon to preserve the cables free of fire damage. It is clear that cable that begins
to degrade at 450*F is free of fire damage at 325'F.

Dunng the Appendix A reyww, licensees began to propose fire bamers to enclose cable trays,
conduit, fuel lines, coolant lines, etc. Industry did not have standard ratmg tests for such
components or for electncal, piping, or bus duct penetranons. De NRC issued staff position
giving acceptance crneria for electncal penetranon tests. Dese crneria require an analysis of any
temperature on the n=rpaa.' side of the bamer in excess of 325'F. In the past, manufacmrers
designed their own qualificanon tests. Nuclear Insurers and the Insatute of Electncal and
Electronic Engmeers have issued tests for some of these componems. Dese tests usually exposed
the component to the ASTM E-119 time temperamre curve, but all had differem acceptance
criteria. Conduit and cable tray enclosure matenals accepted by the NRC as 1-hour bamer prior
to Appendix R (e.g. some Kaowool and 3M matenals) and already installed by the licensee need
not be replaced even though they may not have met the 325'F cntena. However, for newly
identified conduit and cable trays requiring such wrapping new matenal which meets the 325'F

otnns.ao7
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criterion should be used, or justification should be provided for use of matenal which does not
meet the 325'F criterion. This may be based on an analysis demonstrating that the max 2 mum '

recorded temperamre is sufficiendy below the cable insulation ignmon i.;ay are.

* 3.2.2 Deviations from Tested Configurations g A@5 T*% ,ac,g
g (MfRT MWN I

QUESHQN op MM i

Due to obstrucuons and supports, it is often impossible to achieve exact duplication of tbs ,

specific tested configuranon of the 1-hour fire bamers which are to be placed around either
'

conduits or cable trays. For each speerfic instance where exact replication of a preymusly tested
configursion is not and cannot be achieved, is an exemption necessary in order to avoid a
citation for a violation? 4

RESPONSE

No. Where exact replicanon of a tested configuranon cannot be achieved, the field installation
should meet all of the followag cramna:

1. The comannity of tbs fire barrier material is maintained.

2. The thickness of the barrier is maintained.
,

3. The naars of the support assembly is unchanged tested configuranon. '

4. The applicados or "and use" of the fire barrier unchanged from the tested
configuration. For example. the use of a cable @ to protect a cable tray
which difEurs in w T.e- les from those thm were tested would be Wsble.
However, the use of structural sesel fire y. T g to protect a cable tray assembly
may not be anospuble.-

5. 'Ibe configuradon has been reviewed by a qualified fire protecdon engineer and
found so pamde an equivalent level of y.=- +-:=

1

ann.an
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7.0 METHODOLOGY

At CPSES, normo-Lag was installed in many different configurations. It is neither pracucal nor
necessary to test each one of these unique configurations to substantiate their fire raung. Testing was
performed on a select number of representanve configuranons which would allow the extrapolation of
the reaults to the balance of the configurations.

. The evaluation of the fire /derating tests to support installation details at CPSES was performed by
personnel qualified in accordance with GL 8610. This engineenng report da-~= the evaluation.

He evaluation consisted of a review of 1) fire barrier systems selection and installation and 2) ampacityderating.

The evaluation was performed using the following methodology.

7.1 Fire Barner Systems Review

The fire barrier system systems review was composed of the following attnbutes:

7.1.1 Review of the Applicable Standards;

A review of the various standards (References 10.1 to 10.3) was done to determme the
acceptance entana for an acceptable fire test.

/

7.1.2 Fire Endurance Test Review

Each fire endurance test (R.'.i.cce 10.'12.1 to 10.12.9) was reviewed to determme its
acceptability and limitation with respect to CPSES installations.

7.1.3 Installation Specificanon Review

The Specifications (Refersace 10.14.1 to 10.14.3) were reviewed to ensure that the CPSES
installation cruena met the crnana for installation in the fire tests (e.g., the way the TSI material
was installed in the fire test is the way the material is installed at CPSES).

7.1.4 Installation Detads Review

he mstallation details (M1-1701 and M2-1701) were reviewed to ensure that the CPSES
installation details met the installed configurations in the TSI Technical Note 20684, Revision V
(Reference 10.13.1) and, if required, provided engineenng basis,

he TSI Technical Note was also reviewed against the fire tesu.

co70s.ao7
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7.1.5 InstallaPn Sc.~ule Review

The Installation Schedules (M1-1700 4 M21700) were reviewed to deternune f the
conunodidas protscrea (size and configuranons) are enveloped by the fire test and, if required,
provide engineer eg basis.

7.1.6 Design Change Document Rsview

N design change rie-s were reviewed to ensure that any unique configurations were
reywwed agsmst tested configuranons and justificanon provided where required.

7.1.7 Installation Pr-kres ..sview

The installation procedures (Reference 10.18.. to 10.18.3) were revwwed to ensure that the
CPSES sp f = n entana and TSI achnical notes were mat.

7.2 Ampacity Dera:.ng Factors

This is a discussion of how daratag factors were derived and utilized at CPSES.

I

J

!

|

|
|

|

ams. n
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8.0 ANALYSIS
M,/ (M@g#,,# c i '/

,

8.1 Review of Standards NM A (N 7NQ s
8.1.1 Review of ASTM E-119 fs f
ASTM E 119 is intended to demonstrate in terms of fire endurance (time) the ability of a wall or floor
assembly to contain a fire or to retam the strucaral '67ay (including beams and columns) or both '

1

during the test conditions imposed by this standard.
standard was not specifically developed for

testing of cable raceway barners and as such does not contaiu provisions which address the L.epuj of.
,

the circuit. This was recogmzad in later ANI guidelines (Reference 10.3.1 and 10.3.2).
g

pE
E C

The general provisions of this standard considered applicable to normo-Lag testag are: 5i
.D ,

1. Furnace temperamre shall be as presenbod by the standard ' ' ^^ . _ . ww curve.

2.
The test specunen shall be representarive of the acmal plant physical configuranon. g e Y- y%ega" rs Nor w<ura nut Maos ot: M.c. c.cru A

3. ( Average semperomre on the ==gs=' surface (excludes strucaral steel) shall not exceed
250*F above ambient (Note: the NRC has set ambient at 75'F so that the tempersure
limit is 325'F).

The assembly shall have withstood the test without the passage of flame or hot gassesI
4.

I

(excludag structural steel).
,

5.
The assembly shall have wnbstood the prescribed hose stream test without the passage
of fiame, hot gases or wanst.

6. For struemral steel, the average temperamre on the surface of the steel shall not exceed
1000*F or no one temperamre reading above 1200*F.

Based on the review of this standard, the key items listed above were used as acceptance entaria when
reviewing the test reports.

g.1.2 Review of NFPA 251
-

NFPA 251 is referenced by the NRC in Genanc Letter 86-10 as prtmding acceptance ernena. NFPA
251 is a version of ASTM E-119 and the acceptanor, criteria applicable to CPSES is the same.

8.1.3 Review of ANI M g- =e Test

ANI Bulletin No. 5, "AN1/MAERP Standard Fire Endurance Test Method to Qualify a Protective
Envelope for Class IE Elecincal Circuns" (Reference 10.3.2) is inew to demonstrate in terms of fire
endurance (time) the abilhy of electncal circuns to remam funcuonal inside a prosecuve envelope duringthe fire test conditions,

orms.ao7
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n, #
o9p # The general provisions of this standard are considered applicable to Thermo-Lag testing and are the same
-

as the ASTM E-119 test procedure with the following addition:

9# .jf circuits are to be monitored to detect failure; circuit-to-circuit, circuit-to system, and circuit-

8 ps m und.

1 [e*"(Note: " Test II Internal Fire" of ANI Bulletin No. 5 is not applicable to the TSI matsnal).
? sP'e/p 4 . p Fire Endurance Tests Review

'

A review has been perfonned for the nine TSI fire endurance tesu listed below, and are discussed in
[6 Sections 8.2.1 through 8.2.9.

ITL Report No. 82-11-80 (Raference 10.12.1)
ITL Raport No. 82-11-241 (Raforence 10.12.2)
ITL Raport No. 83-5-472A (Raference 10.12.3)
ITL Raport No. 84-5-387 (Raforence 10.12.4)

i
171 Raport No. 85-2482 (Rafurace 10.12.5) !

ITL Raport No. 85-4-377 (Raferr.:s 10.12.6) '

ITL Raport No. 85-5-314 (Raference 10.12.7)
ITL Report No. 87-5-77 (Raference 10.12.8)
SWRI Project No. 016763-302 (Raference 10.12.9)z .

;

With the ersepuon ofITL Raport No. 84-5-387 and SWRI Project No. 016763-302, the fire endurance e

tess were used to qualify the TSI Thenno-Lag 3301 hour protocavo envelope designs and datads as
desenbod in TSI Techacal Noes 20684, Rev. V (Raforence 10.13.1). SpeciSc conunsats and deficiencias
related to each fire endurance test are discussed in Sections 8.2.1 through 8.2.9; however, some genanc
comments and defician- conunon to most of the fire endurance tests are discussed below.

In general, the fire endurance tems nenhor contain utflicient details of the construction methods used for
the test aracle, nor contam sufficient details of the masanals used to protscs the test arncia, and do not
contam d==ananad drawings. Nonnetty, only the maria == and svarage thennocouple readings are
provided with the test riport. The escordings of all thennoccuple raungs are not included with the test
report. The fire endurance tests for cable proescovo envelopes reference the TSI Nuclear QA Program
Manual and Quality Control Openmag Procedures Manual (NQAPM/QCOPM) for methods of
installation. The CPSES speciScations, details, and procedures employed TSI Technical Noes 20684
Rev. V (Raforenne 10.13.1) for guidance. Based on a comparison of the TSI-NQAPM/QCOPM to the
TSI Technical Non (to be perfonned later), it is expected that the comparison should resolve the noted
genenc commente.

8.2.1 ITL Raport No. 82-11-80

The fire endurance test daa=====d in ITL Raport No. 82-11-80 (Raference 10.12.1) was conducted in
the laboratory facilities of TSI between September 9,1982 and September 28,1982. ITL Report No.
82-11-80 was .yyid by Indurinal Testing Laboratories (ITL) in November 1982.

I.

corm.nor
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The fire encurance test. hose stream test and electrical ctreuit momtering test was performed to the
requirements of Amencan Nuclear insurers i ANT) Bulletm No. 5 (Reference 10.3.2), dated July,1979
and were ' accepted for insurance purposes" by ANI in November 1985.

|
8.2.1.1 Test Ameles

The test arceles conststed of the followtng raceways and cables:

Test Amele No.1*

Test Arucle No. I was a 6' x 6" solid bosom cable tray section loaded with a
100 percent cable fill (40 percent of cross secuonal area). De cable fill consisted of
8 power cables, 98 control cables, and 16 instnunentanon cables. A 5 in. square tube |

Iwas anached to the side of the cable tray to sunulate a cable tray support.

Test Article No. 2*

Test Amcle 2 was a 6* x 6' solid bocom cable tray secuon filled with a single layer of

cables. De cable fill consisted of 2 power cables, 9 control cables, and |

|4 instrumentman cabim.
|
|

Tat Arucle Nos. 3 and 5 (combined)
|

*

Test Amcle No. 3 was a 12' x 4' ladder cable tray section loaded with a 100 percent
cable fill (40 perces of cross secuonal ares). De cable fill consisted of 12 power i,

cables,19 control cables and 130 instrumaneman cables, i

An air drop utentified as Test Article No. 5 wu incorporated into the design of Test |

Arucle No. 3.

Test Amele No. 4*

|
Test Amcle No. 4 was a 12' x 4' ladder type cable tray secnon filled with a single layer

of cables. The cable fill conststed of 5 power cables, 14 control cables, and
14 instrument.non cables.

Test Amcle No. 6*

Test Amcle No. 6 was a 4 in. diameter condah loaded with a 100 percem cable fill
(40 percent of cross secuenal area). The cable fill consisted of 6 power cables. 8 cootr
cables, and 3 instrumentannn cable!. A condulet and pullbox were incorporated into tl
4 in. diameter conduit design.

|

8.2.1.2 rst mua - preesve reveiene u r,rimi, .ma voeinsur- | [
ne following normo-Lag 3301 subliming coanng envelope system products were used in this test:

J'

$u\
oms.m
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Thermo Lag Stress Skin 330 69*

His matenal provides strong mechanical base for the Hermo-Lag 330-1 Subliming
Coatmg. It is an open weave. "V" stiffenad steel mesh havmg a 0.017 in muumum
strand diametar, 56 mmunum mesh size and a weight per square yard of 1.75 pounds
minimum,

Thermo-Lag 330-1 Subliming Coating*

This material provides the required level of fire resistance. It is a water based,
sublimag, thermally acavated fire resistive coating which volatilizas at fixed
temperamros - exhibits a volume acrease through the formanon of a multicellular
mainx, and blocks heat to protect the substrate matenal to which it is applied.

normo-Lag 330-70 Conformable Ceramic Blankat (Used on Air Drop-Test Article*

No. 5, only)

His matenal is used for insulation mahane==*at of temperature sensitive cornponena and
is designed to provide equal compatibility, efficiency, and greater heat resistance when
used in concert with Thanno-Lag 3301 Sublimmg Coating. It is a lightweight, flexible
ceranuc blankat manufacared from long coranuc fibers.

Thermo-Lag Cure Accelerator*

i

This is a noncombusable mansnal which when aused with the THERMO-LAG 330-1
Subliming Costing will accelerne the netwap time wnhout adversely affecung the fire
resistive propernes of the mmenal. The mamre was applied to the test articles, by ;

means of caulking and troweling, to seal and cover the edges, bun joints, flanges and
other surfaces, and to effect the simulated repair patch ares, thus, demonstratmg the
feasibility of accelermed set <sp tune.

The test articles were procacted by the following TSI Thermo-Lag protective envelope enclosures:
:

IA layer of Thanno-Lag Stress Skin Type 330 69*

A 0.500 in. mannum (4.00, +0.125 in.) dry film thickness of THERMO LAG 330-1*

| Sublinung Coatag )

I'
* Best joins, edges, flanges and the simuisted repair peched area on Test Article Nos. 3

and 5 Combined were filled in with the Thanno Lag 3301/ Cure Accelerator Mixmre to i

demonstrate the ability of the maanal to accelerne the otherwise normally required set,

| up time.

l
'

In addition to the above, the air drop utilized a layer of THERMO LAG 330-70*

Conformable Ceranue Blanket and an additional layer of THERMO LAG Stress Skin
Type 33069.

arros.aar
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,

Several alternate application methods were used to install the nermo-Lag 330-1
; *
;

Subliming Coating Envelope System to the test arucles. Rese methods included direct'

spray, brushing, rolling, troweling, caulking, and Thenno-Lag Prefabricated Panels,
:

which were cut to the required size and shape and affixed to each test article by means
j of fasteners.

|
A tapered circular section, approximately 4-in. in diameter, was cut through the fully

*

3 cured protecove envelope of Test Article Nos. 3 and 5 Combined, to effect a " simulated"
i

repair. This pach was then removed and installed in the cut out section by anaching it

!
to the test article with wire fasteners. He open areas around the repair patch were filled
in with the THERMO LAG 330-1/ Cure Act:elerator mixture using troweling and caulking

i marhade.
$
!

Please note that ITL 82-11-80 Section 8.1 idenufles this simulated repair patch on Test Article No. 4.
However, Section 7.2 and Figures 13A through 13E support that the simulated repair was made on Test:

*

Arucle Nos. 3 and 5 (Combined).i

!

j 8.2.1.3 ASTM E119 StanAmed Time Te-e-a i
.

!
The nermo-Lag protective envelopes and test articles were *W to the standard time temperamre

! curve of ASTM E119,1976 (revised to ASTM E119,1981) for a .. '- .. of one hour.
i

8.2.1.4 rahle Surfmen Tamaa am'en
;

e

The msnmum and average cable surface temperatures achieved for each test article are listed below.

Test Arucle No.1*

ne men === cable saface tempersare achieved for Test Article No. I was 232*F with
an average temperstme a 60 mimnan of 127'F.

Test Article No. 2*

(
De ==rinam cable surface temperamre achieved for Test Article No. 2 was 288'F with !

!

an average tempersare at 60 minutes of 210'F.

Test Article Nos. 3 and 5 (Combined)
*

De . ' . o . cable surface wi.su. achieved for Test Article Nos. 3 and 5
(Combined) was 180*F with an average W-ars at 60 minmes of 131*F.

Test Arucle No. 4*

The ==namm cable surface temperamre achieved for Test Article No. 4 was 282*F with
an average temperstme at 60 minutes of 202*F.

.

.
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.

Test Article No. 6*

ne mammum cable surface temperamre achieved for Test Amcle No. 6 was 148'F with
an average temperamre at 60 minutes of M*F.

B.2.1.5 Hose Stream Test
..

Following the exposure fire, the Bermo-Lag protecove envelopes and test articles were subjected to a
2-1/2 mmute hose stream test utilizing a 21/2 in. diamatar national standard playpipe equipped with a
1-1/8 in. nozzle. De nozzle pressure was equal to or --dad he .. . ' .." . 30 psi as requaroc by thet
ANI Bulletin No. 5 (July,1979) requiremsats. The nozzle distance from the east amcle was manemia d
at a . . . . . . . . . of 20 feet.

8.2.1.6 Electrical Circurt Monhormg Test

At no time during the fire endurance test or the hose stream test did the electrical circut monnoring
system identify a loss of contmuny of any of the monnored circuna.

8.2.1.7 Deficiencias or Comments

Appendices I through IV are not included with the test report and that will be*

reviewed later.
i

See genanc comments in Section 3.2.*
/

8.2.2 ITL Report No. 82-11-241

The fire endurance test aenmaar=d in ITL Raport No. 82-11-241 (Raference 10.12.2) was conducted ind

the labormory facilities of TSI on October 22,1982. ITL Report No. 82-11-241 was approved by
Industnal Testing Laboratories (ITL) on Novesaber 1982.

De fire endurance test, hose stream test and elecencal circuit moohoring test was i A,s.e4 to the
requirements of Amancan Nuclear Insurers (ANI) Rallarm No. 5 (Reference 10.3.2), dead July,1979
and were " accepted for insurana purposes' by ANI in November,1985.

8.2.2.1 Test Amcles

ne test articles consisted of the following raceway and cables:

Test Article No. 7G*

Test Amcle No. 7G was a 4 in. diamatar conduit with a cable fill that consisted of
6 power cable,3 * . o - . . . cables, and 3 control cables. A condulet and pull box
were incorpormed imo the 4 a. d*- condus design.

I

co7as.nor
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| 8.2.2.2 TSInemo Las P*otsetion Envelone Materials and Fnclosuresi

f The following normo Lag 330-1 sublimmg coating envelope system products were used in this test:

; nermo f se 351-2 Primer.

t
t

*

i - This maanal provides excellent corrosion inhibiting propernes and is used as a tie cost
between steel substrates and the Thermo-Lag 330-1 Sublimmg Coating, or between

:
previously pruned steel surfaces and the Hermo-Lag 3301 Sublimmg Coating.!

.

Thermo f == 3301 Sublimine contine.

:
i -

This material provides the required level of fire resistance. It is a water based,i
subliming, thermally activated fire resisuve contag which volatilizes at ftxedI

temperatures, exhibits a volume increase through the formaten of a multi cellular matnx
i

and blocks hear to protect the substrate matenal to which it is applied.
!

! e %ermo 1 se 330-70 Conforvnnhle C#' rnmie Blankw
I
;

nis matenal is used for inenlarian anhan==ar of temperature sensitive components andi

is designed to provide equal compaubility, .tTh and greater heet resisance wheni
i used in concert with Thanno-Lag 330-1 Sublinung Coming. This materal was used to
}

seal the test article's entnes and exits air tight in order to prevent air from circulating
within the test article. As noted above, this maanal is also rated as non combustible,

| It is a light weight, flexible ceranuc blanket manufmernrad from long ceramic fibers.
i

De test articles were pms d by the following TSI nenno-Lag protective envelope enclosures:
-

A 0.002 in. mmimum ( 0.000, +0.001 in.) dry film coanng thickness of Denno-Lag
*

i
351 2 Pruner applied directly to the steel surface of the conduit secuon by direct spray-on

| design nurhada.

A 0.500 in. .. ' * - . (0.000, +0.125 in.) dry film thich=== of the normo Lag 330-1
*

Sublimmg Coating applied to the pruned surface of the conduit secnon by direct spray-on
design methods.

The primer and the subliming coanng were spray applied to the test article in accordance
*

with procedures set forth in Section 3.2.18 of TSI's Technical Note 80181, Revision II,
dead December 1981 (Reference 10.13.3).

8.2.2.3 ASTM E119 Standmed Time T=e are

ne nermo-Lag protective envelopes and test articles were W_ to the standard time E-y==are
curve of ASTM E119,1976 (revised to ASTM E119,1981) for a - of one hour.

|

|

|
|

M.E
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8.2.2.4 Cable Surface Temneramres

The.. ... .. and svarage cable surface temperamre achieved for each test article is listed below.

Test Article No. 7G*
.

The ===== cable surfscs temperamre achieved for Test Article No. 7G was 315'F
with an average esmperamre a 60 minutes of 181*F.

8.2.2.5 Hose Stream Test

Following the exposure fire, the Thermo Lag protective envelopes and test article were subjected to a
2-1/2 nunma hose strean test utilizing a 2-1/2 in. dia==r national standard playpipe equipped with a
1-1/8 in. nozzle. The nozzle preamre was equal to or exceeded the .. '.. ' .- .. 30 psi as required by the
ANI Bullann No. 5 (July,1979) requiremsms. The nozzle distance from the test article was maiwamed
at a .. .... .. of 30 fest.

8.2.2.6 Electrical Cirenn Monimrmr Test

At no time danng the fire endurance test or the hose stream test did the elecencal cucun monieormg
system misunfy any shorn, shorn to ground, or open circuits (loss of contimmty) on any of the monnored
ctrc uts.

I

8.2.2.7 Danciencies or connnents /

Appendices I through IV were not included in the test report and thus will be reywwed later.*

See genanc conunens in Section 8.2.*
,

8.2.3 ITL Raint No. 83-5472A
,

The fire oudurance test dh in 111 Report No. 83-5-472A (iteforence 10.12.3) was conducted
in the labonsory facilities of T5I on June 1,1983. ITL Rapott No. 83-5472A was approved by
Industrial Tesung Laborasories (111) in July 1983.

The fire endurance test, hoes stressa test and elecencal circuit monnoring test was performed to the
requiremeses of Amancan Nacieur Inswers (ANI) Bulletin No. 5 (Reference 10.3.2), dead July 1979,
and wars "accupeed for insurancs purposes * by ANI in November 1985.

8.2.3.1 Test Articles

The test articles consisted on the follow'..g raceways and cables:

Test Article mci.1014A*

Test Article No.1014A was constructed from a 12" x 4" ladder type cable tray that was
Imodified by the addition of steel plaims. The steel pleas were added to Test Article No.

co7as.no?
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1014A to simulate a solid bouom cable tray (3 sections) as well as a ladder-ype cable
tray (3 sections).

A total of sixty one (61) power and control, and instrum.nenrion cable were installed in !

the test article. Twenty-two (22) of these cables comprised a single layer of cables that
ran throughout the ennre test assembly. The remaimag cables created a 100 percem of
capacity loading (40 percent of cross secoonal area) in the top half of the test article,
nase addinonal cables entered through the top tray opemng and then extended 60 in. to
the midpoint of the 180 degree curved secuon before making a 180 degree bend and
exmng through the top tray opemng.

8.2.3.2 TSI Thermo I == N=Ne Envelone M +eh und Fnelqmtsa

!

He following normo-Lag 3301 sublimmg coating envelope system pmd.si were used in this test:
l
I

nermo-Lag 3301 Subliming Coating
I

a

nis matanal provulas the required level of fire resistance. It is a weer based,
sublimmg, thennally activarad fire resistive coanng which volatilizes at fixed
temperamres, exhibits a volume increase through the formanon of a multi cellular matnx,
and blocks hem to protect the substrate matanal to which it is applied.

nenno-Lag Stress Skin Type 33069 (Used in Thanno-Lag Prefabncated Panels Only
*

;
for the Purpose of this Test)

1-

,

This material provides a strong marhane=1 base of the Thenno-Lag 3301 Subliming
Coating. It is an open weave, "V" stiffened steel mesh having a 0.017 in. mmimum
strand diameter,56 mimamm mesh size and a weight per square yard of 1.75 pounds,
minimum

normo-Lag Cure Accelennor (Opoonal)*

This is a noncombusuble maranal which when mixed with the Thanno-Lag 330-1
Subliming Coating will accelerate the set up time wahout adversely affecting the fire
resisuve propernes of the masenal. The mixare was applied to the test article by means
of ~ Mag and troweling to seal and cover the edges,' bun joints, flanges and other
surfecas, to demonstrae the feasibility of accelerazad set up.

He test articles were pm.s d by the following TSI nermo Lag protecave envelope enclosures:

A 1-hour fire rasad design of the Thenno-Lag 3301 Sublinung Coanng material was*

applied by direct sprayms, rolling and troweling snethods to the Class 1E Electrical,

Cables installed in the test article and to the sides and bocom of the isst article. One-
hour fire rasad Thenno-Lag Fire Barriers were installed for a distance of approxunately
two (2) feet from the ends of both the upper and lower honzontal legs of the test article.
These fire barners were constructed from a Thenno Lag Prefabncated Panel, having a
dry film thickness of 0.500 in. of the Thermo-Lag 3301 Sublimmg Coarisig,

omas.am
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ne transition from the fire barrier to the Thermo-Lag protected Class IE Elecincale

Cables was accomplished by means of a tapered section of Thermo-Lag 3301 Subliming
Coanng. He mmmmm dry Sim thickness of this tapered secuan was 5/8 in. i 1/8 in.
as all points covenng the opening between the fire barner and the NW elecencal
cables. l

1

ne nenno-Lag 3301 Subliming Cet was applied in a dry film thienrnaan of 5/8 in. |*

t 1/8 in. in accordance with procedures set forth in T3I's Tachaiemi Note 80181, |

Revision IV, dead June 1983 (Reference 10.13.4). |

8.2.3.3 ASTM E119 Standard Time Tempersmre

ne nenno-Lag prosecuve envelopes and test articles were exposed to the standard time tempereurs
curve of ASTM E119,1976 (revised to ASTM E119,1981) for a minhnmn of one hour.

8.2.3.4 Cable Surface Tempersmros

ne .. . ... .. and average cable surface immpersare achieved for each test article is listed below:

* Test Anicle No.1014A

ne man === cable surface immperamre achieved overall for Test Article No.1014A
wm 199'F with an average tempersare a 69 mismus of 144'F. i

,

For the solid bottom cable tray section, the =h cable surface temperature achieved
was 199'F with an average tempersare at 69 minutes of 153*F.

For the ladder type cable tray sections, the enrinann cable surface temperature achieved
was 170'F with an average temperamre a 69 nunness of 137'F.

| 8.2.3.5 Hose Strumm Test

|

| Following the exposure fire, the nonno-Lag protective envelopes and test anicles were subjected to a
. 2-1/2 nunme hoes stream turt utilizing a 2-1/2 in. diammear national standard playyipe equipped with s

| 1-1/8 in. nozzle. De nossa seassure was equal to or exceeder te mininuun 30 psi as required by the

| ANI Bulletin No. 5 Quly 1979) :squiruunsus. De noszie distance from the test anicle was ==intai*
| st a . , ... . of 20 5.

l
8.2.3.6 Electrical Cirenft Monitorinqr Test

At no time during the fire endurance test or the hose stream test did the electrical circuit monitoring
system identify any shorn, shorts to ground, or open circuits (loss of continuity) on any of the monitored
circusts.

-

8.2.3.7 Deficiencias or Comments
!

See genanc conunens in Section 8.2.

OU705.n07
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8.2.4 ITL Report No. 84-5-387>

The fire endurance test de=nrad in ITL Report No. 84-5-387 (Reference 10.12.4) was conducai in
the laboratory facilities of TSI on May 25,1984. ITL Report No. 84 5-387, Revision No. I was,

approved by Industrial Testing Laboratories (ITL) in June 1985.
:

The fire endurance test and hose stream test for the penetranon fire stop systems were performed to the
requiremems of American Nuclear lasurers (ANI) Bulletin No. 7 (Reference 10.3.3), dated February i

1976. No ANI acceptance form was provided with this fire test. '

|

8.2.4.1 Fire Wall. ?;.u.e:nn O-inet and P; a =

!
* Fire Wall

A 4'x 4' fire wall test assembly was used in -e * '-t this test program. It was
constructed of a 3-in. thick concrete slab. To impart it with a 1-hour fire resistive
capability, a 1 in. thick sheet of "M" board (3tht/Wilcox) was attached. The "M"
board did not cover the penetrations.

Penetranon Openmgs*

nree penetranon openings were provided in the fire wall and were aligned vertically on |
the camerline of the test assembly.

>

The uppermost opening was approximately 4 in. in diamour, with its cemerline located
apprommmly 6-3/4 in. or 7 in. from the top of the test assembly,

ne nuddle openmg measured approximately 8 in. high x 12 in. wide with its centerline
located approxunately 18 in. or 25 in. from the top of the test assembly.

The bosom opeang meneared approxunamiy to in. high by 10 in.' wide with its
camariine located approzunmaly 12 in. from the bosom of the nest assembly.

Penetrants*

A group of 4 cables was installed in the uppermost opemag.

A 4 in. conduit was installed in the middle opening. Fiftyone power, control, and
.. .. ... -... .. . . cables were romad in the 4 in. conduit.

A 6' x 6" solid becom cable tray was installed in the bosom opening. One hundred
twenty-two power, control, and instrumentanon cables were routed in the 6" x 6' cable
tray.

8.2.4.2 TSIThermo f me Fire Stan Svean Materiale and Danime

The following Thermo-Lag 330 penetration fire stop system products were used in this test:

otnos.ao7
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Thermu 330 One-Hour Fire d Prefabncated Panel

his amenal is installed as a transition section between the penetration item and the area
surrounding the opemng in the fire rued vall, floor or ceiling. In addition, a secoon of
this ma-al is cut and cormare :o fit and is then insened as a fire stop berween the
pensen article and the tut as . sbly opemag. The 1-h u Denno-Las Prefabncmed
Panel u .asts of an aner layer of Denno-Lag Stress Skm Type 33069, applied with
a maimum dry film thickassa of 0.035 in. of tbs Thenno-Lag 330-1 Subliming Maanal.

,

T .rmo-Lag ?M-1 Subliming Material*

This maanal a used to seal the openings between the penetranon item and the
pe tranon opamng. It is a water based, subliming, tr.nnnally activated fire :.sisove
coaang which volatilizas a fbted temperamres, exhibits a volume increase through the
fannanon of a smiti<milular matrix while blocking best to promet the substras maanal
to which it is applied. The Denno-Lag 330-1 Subliming Mannal is applied by
spw 7111ag and methods, and is used in the fabrication of Thanno-L4 330
Pr abncased Panels.

Thermo-Lag Stress Skin Type 330 69*
|

This mamrial provides the samng me:asnical bee fbr the Thenno-Lag 330-1 Subliming
Matsnal. Itis mpnsed of an open weave, self stiffened sesel mesh. His maanal i: )
used in the fabrma of Thenno-Lag 330 Prefabncased Panels and as a d==ia; board e

fbr the applicanon of the Thanno-Lag 330-1 Subthning Material.

The penetranon openmss wars i,.4 by the following TSI hanno-Lag 330 penetranon fire stop
system designs.

A 1-hour fire -and design of the Thanno ' eg 300 Penstranon Firs Stop System was used to seal the open
armes rame'mmg in the top, middis, and ' -mm openess of the test assetably, after the installation of the-

cables and raceways. The 1-bom Gro rr< - desim con.umed of:

* A secnot .-Hour Fire-Rmad Denno-Lag 330 Prefabriemed Panel was er and
coenourt at and than was asened as a fire r.op between the penetranon aru the
penserscua opening. Th::mo-Lag 3301 Subthning Maarial was used to caulk the
opanags hetween the Prefabricatec Panel insens and the penetraten opemngs.

Thanno-Lag 3301 Hour Fire Rase' Prefabriemed Panel sectim were ,at and ins.alled*

as a transalon pection between the :nstration sa: the area muu----% the penetraion
opemag. essading 18 in. into the - ='t-1 fire sons.-

tops * :nstalled the 4-in, diameter conduit and the 6" x 6" solid bottom cable tray by filling
e . ids wit: wproximmely 3 in. of the Denno-Lag 3301 Sublic-- Maanal.

|

|
Or* .3M
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8.2.4.3 ASTM E119 SenMmed Time Temnestre

The Thermo-Lag penetranon fire stop systems were exposed to the standard time tempermure curve of
ASTM E119,1982 for a . ..' .. of 1 hour.

)
8.2.4.4 Cold Side Tempermurus,

The mmmum and average cold side tempersmres recorded for each pensration fire stop are listad
below:

Upper Penetration Fire Stop*

The .. . ... . cold side temperature recorded for the upper penetranon fire stop was
138'F with an average tempersare a 60 mi=== of 126'F.

Middle Penetranon Fire Stop*

ne maximan cold side temperamre recorded for the middle penetranon fire stop was
182*F with an average immperamre a 60 mimma of 168'F.

Lower Penetranon Fire Stop*

The maremm cold side tempermure recorded for the 16wer penetraion fire stop was
128'F with an average insperame a 60 munnes of 132*F. e

8.2.4.S Hose Stream Test

Following the exposure fire, the Thanno-Lag protective envelopes and test amcles were subjected to a
2-1/2 minute hose stream test utilizing a 2-1/2 in. diamame nanonal standard playpipe equipped with a
1-1/8 in. nozzle. The nozzle pressure was equal to or exceeded the .. . 30 psi as required by the
ANI/MAERP requaraments. The nozzle distance from tbs test anicle was mameniami a a mmmum of
20 ft.

8.2.4.6 Deficiencies or Comments

Dis fire test is not gplicable to CPSES.
i

*

;

De penetraion fire stop design is not incorporated lato the CPSES standstd details.*

The the stop design used a CPSES is to be installed in the upcoming fire tests. |
*

This fire test was designed fbr one hour applicanons, however, the figure depicting the*

fire stop calls out 3-bour materials and componsnes. This appears to be an error on the
drawing and should not impact the results.

t

coms.mn
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L 8.2.5 ITL Report No. 85-2-382
!

| The fire endurance test dennaarad in ITL Report No. 85-2-382 (Raference 10.12.5) was conducted in
,

the laboratory facilities of TSI on February 21, 1985. ITL Report No. 85-2-382 w u approved by |

Industrial Testing Laboratories (ITI.) in February 1985.

The fire endurance test, hose stress test and electncal circuit monitoring test was performed to the
requiremens of Amancan Nuclear Insurers (ANI) Bulletin No. 5 (Reference 10.3.2), dated July 1979,
and were " accepted for insurance purposes" by ANI in November 1985.

8.2.5.1 Test Arncies

The test articles consisted of the following raceways and cables.
,

|

The test arucle consisted of a 4-in. diammer conduit loaded with 16 power, connel, and 5 . ......n
cables. A condulet and Juncuon box were incorporated into the 4-in. conduk design. An air drop
consistag of 5 control and insa-== nan cables were routed between the condulet and j=='= box.
The 5 air drop cables were actually part of the original 16 cable installed in the 4-in. conduk. A unisuut
was also !=-e imi- H into the 4-in. condak design.

8.2.5.2 TSI Thenno-Lag Protactive Envelope Materials and Enclosures

e *

; De following Dermo-Lag 3304i60 flexi-blanket and bulk rviEr. were nsed in this test: 1

1 i

Dermo Lag 3304i60 Flezi-Blanket Thermal Bamer,

*

!

| This material provides the required level of fire resistance. It is subliming high
| temperamre, best blocking, flexible, thermal barner. It is reinforced on both sides with

a low densay, fiberglass cloth, thrther implemamed by a heat b!Mi=5 thermal catalyzer.

Denno-Lag 330460 Balk Grade Material*

This material provides tbs required level of fire resistance. It is a weer based,
sublimag, thermally-acticated fire resistive conting which volatilizes at fixed
tempersmres, exhibles a vohuns increase through the formanon of a multi cellular mainx,
and blocks heat to praeset the substrate material to which k is applied. This matenal was
used in a passe liks ===im sunabis for troweling and ~*a5 purposes.

| De test arucles were protected by the following TSI Thenno-Lag proescrive envelope enclosures-
| !

i A 1-bour fire rated design of the Thanno-Lag 3304i60 Flexi-Blankst Thannal Barner I*

I'

was installed in two (2) 0.250 in. nominal layers on the 4-in. din ==ar electncal conduit
section with a,M_ box and condulet w. and to the air drop cable group. Each )
layer was spiral wrap applied to the top one half of the conduit secuan and both layers '

were circular wrap applied to the bosom one-half of the conduk secuon, the condulet,
| the juncuon box, and the unistrut secuon.

}'.

0025.3tn

| |
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Circular Wrap*

Each circular wi.yyed layer was installed with a two (2) in. overlapping edge on the
circumference. ne first circular wi.yyed layer was cut to size and installed using 18
ga. .. . ... .. stainless steel tie wires, fastened at 12 in. intervals. The second circular
wrapped layer was cut a .. . .- .. of 4 in. shorter in length than the firstlayer to provide
for an overlap when butt joining additional longundinal layers. The second layer was
installed in the same manner as the first layer but with the edge sesa reversed and sealed
with normo-Lag Fire Resistant Adhesive, and fastened at 12-in. imervals with 0.5" x
0.020' .. . ... .. ::amless steel banding muerial.

Spiral Wrap*
.

Each spiral wrapped layer was installed with 2-in. overlapping seems sealed with the
hanno-Lag Fire Resistant Adhesive. The second layer was insmiled in the same manner
as the first layer but with the dirocoon of the edge seams reversed. Each layer was

secured at 12-in. intervals with 0.5" x 0.020' .. . . ... stainless steel badia: material.

c iilkia: Seems and Openmgs.

nenno-Lag 330660 Bulk Grade Matenal was used to caulk the seems and openmss in
the test assembly.

Flared Transition Section*
,

ne flared transition sections were creand by flaring the Fled-Blankst matenal into a
cone configuration at the upper and lowerjunctions of the elecencal conduit secuon with
the concrees access door.

c ilkia: Seems and Openings.

Thanno-Lag 330460 Bulk Grade Mmerial was used to ennik the seams and openmss m
i

lthe test assembly.
i
|

8.2.5.3 ASTM E119 Swe'd Time Temnaremen

The Thenno-Lag prosective envelopes and test articles were exposed to the standard time W.iare
curve of ASTM E119,1976 (revised to ASTM E119,1981) for a .. '..~.... .. of one hour.

8.2.5.4 Cable Surface Tempernmrna

ne .. . ... .. and average cable surface temperamre achieved for each test arucle is listed below:

Conduit Section*

ne maximum cable surface temperamre recorded in the conduit section of the test article
was 163*F with an average tempensure at 60 minutes cf 137'F.

00705.307
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Air Drop Section*

ne mmmum cable surface temperamre recorded in the air drop section of the test
article was 200*F with an average temperamre at 60 munnes of 195'F.

* Unistrut Section

The .. . ... .. cable surface temperamre recorded in the umstrut section of the test article
was 231*F with an average temperamre at 60 mmutes of 218'F.

* Conduist Secnon

The.. ... .. cable surface temperature recorded in the condulet seenon of the conduit
was 141*F. Note: Only one L 1% e was used to monitor temperamre in the
condulet.

* Junction Box Section

ne .. . ... .. cable surface temperature recorded in the juncuan box secnon of the
conduit was 163*F. Note: Only one thermocouple was used to monitor temperamre in
the junction box.

8.2.5.5 Hose Stream Test I

i

Following the exposure Are, the normo-Las protocove envelopes and test articles were subjeceed to a
2-1/2 minne hose stream test utilizing a 2-1/2 in. diameter nanonal standard playpipe equipped with a
1-1/8 in. nozzle. The nozzle pressure was equal to or exceeded the ' . 4 a 30 psi as required by the
ANI Bulletin No. 5 (July 1979) requirements. The nozzle distance from the test article was maatamed
a n .. ... .. of 20 ft.

8.2.5.6 Elecmeal Ciremt Monimrmg Test

At no time durms the fire endurance test or the hose stream test did the electrical circuit monitoring
system identify any shorts, shorts to ground, or open circuits (loss of contanusy) on any of the monitored
Circuits.

8.2.5.7 Dascisacias or commenes

Although this Sre test is similar to designs used at CPSES, the band spacing (12 inches on center)*

and Sexi41ankat spiral wrap diser from CPSES standard details. CPSES band spacing is more
conservanve a 6 inches on camar .. .- .. and the CPSES namhlmair=r designs utilize the
circular or blankst wrap.

In lieu of the band spacmg, this fire test did demonstrate thm (2) 0.25 in. layers of " blanket- )*

wrapped" flexiblankst could adequmaly ptotect a condmt, juncnon box, and condulet and could
'

=amemin 1) circuit i i,.7, and 2) cable surface tempersmres below 325'F.
I

1

I

ctnes.ntn
.
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See genanc conunents in Section 8.2.*

8.2.6 ITL Rapon No. 85-5-314

De fire endurance test docuh in ITL Report No. 85-5-314 (R '. s 10.12.7) was conducted in
the laboratory facilities of TSI on May 21, 985. ITL Raport No. 85-5-314 was approved by industnal
Tesung Laboratones (ITL) in June 1985.

The fire endurance test, hose stream inst and electrical circuit monitoring test was performed to the
requirements of Amancan Nuclasr lasurers (ANI) Bulletin No. 5 (Refersecs 10.3.2), dated July 1979,
and were " accepted for insurance purposes' by ANI in November 1985.

8.2.6.1 Test Articias

ne test arucles consisted of the following raceways and cables:

De test arucle consisted on a 4-in, diamsest conduit loaded with 19 power, control, and
*

... .. .... - . . .. . . cablas. A condulet and jwaim box wars Liver.;.4 imo the 4-in.
conduit design. An air drop consistag of 5 cables were romed between the condulet and
juncnon box. A P1000 unistrut was also incorpormed into the 4-in. conduit design.

8.2.6.2 TKI Thermo r == ne rNe Envelone M=+= imle mad Fnel.m...-
r

he following Thanno-Lag 33(Hi60 Saxi blankst and bulk y.h and Thanno-Lag 330-1 sublimingecoanns system ih were used in this tascr

Denno-Lag 330460 Flexi-Blankst Thannal Barrier*

his masenal primdes the required level of fire reniermara It is subliming high
tamparature, hast blocking, fiszible, thennal bamar. It is reinforced on both sides with
a low dansay, fibergians cloth, further implemensed by a hast blocking thermal cualyzer.
Als matsnal is applied in two (2) 0.250 in. layers to pamde 1 hour fire resistance.

Hanno-Lag 330460 Bulk Grade Material*

his is a wassr based, subthning, thannally-activated fire resistive coming which
volatuises at fbted tempersares, exhibits a volume increase through the formanon of a
matti callular matrix, and blocks heat to protect the substras maanal to which it is
applied. This maanal is used in a paste-like consistency suitable for troweling and
dag purposes.

Thenno-Lag 330-1 Subliming Matsnal*

his is a water based, sublimmg, thermally activmad fire resistive coating which
volatilizes at fbted tempermures, exhibits a volume increens through the formanon of
undti callular mainz, and blocks hast to prosset the substras material to which it is

.

OtUtt5.3tFF
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l

applied. This rcmial is used in a paste-like consistency suitable for troweling and
caulking purposes. J

l

The test articles were protsetad by the following TSI Thermo-Lag protective envelope enclosures:-

A 1-hour fire-estad design of the Thermo-Lag 330460 Flexi-Blanket Thermal Barrier*

was mstalled in two (2) 0.250 in. nommal layers on the test assembly. All layers wem )
secured at six (6) in. imervals using 18 ga. stainless steel tie wires or 0.5" x !

0.020" '. - stamless steel banding maanal. Tbs Thermo-Lag 330 660 Bulk Grade |
Maanal was used to caulk or trowel all seems, as required. I

1

* Flared Transition Secuan
i

Two (2) 0.250 in. nominal thickness layers of the Thermo Lag 330660 Flexi-Blankst |

Matsnal were used to primde a flared transaion section between the bulkhand of the |

furnace and the condus test assembly. This transmon was accomplished by |
--9 wrapping the conduit for a distance of at least 2 in. and flaring to ths

'
|--

furnace bulkhand a least 2 in. All joints were caniked with the lhenno-Lag 3304560
Bulk Grade Mannal in the minimma required dry film **h===, of 0.500 in. ;

l

Thanno-Lag Fire Stop l*

A fire stop ww.yd.ed of Thanno Lag 3301 Sublimmg Trowel Grade Maanal wa j

Iinsanad in the entry and exit openings of the test anicle fbr a minin== of 5 iniinto the e

condun. Those sections of the conduit and their protruding cables located on the no-fire l

side of the test assembly were wrapped with 2 in. of ceramic blankst to minimi= any
major hem transfer with the ambient labormory enviromnant. i

)
8.2.6.3 ASTM E119 Standard Thne Temperamre |

|
The Thanno-Lag protocuvo envalopes and test articles were exposed to tbs standard time tempersmre l
curve of ASTM E119; 1976 (revised to AFIM E119,1981) for a ' ' of ons hour.

8.2.6.4 Cable Surface Tamparneres

The .. . * - ... and average cabis surface temperamre achieved fbr each test article is listed below:

* Conduit Section

The ==ri==== cable surface tempersmre recortled in the conduh section of the test article
was 149'F with an average tempersare at 60 minmas of 117'F.

Air Drop Secuan*

The mant ..:n cable surface temperature recorded in the air drop secuon of the test
arucle was 270'F with an average tempersmre a 60 minnas of 167'F.

.

sY
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Unistrut Sectiona,

4

The mmmum cable surface temperamre recorded in the unistrut secnon of the test article
was 341*F at 60 minutes. No average +^.ure wu provided in the test report for

i

i
the unistrut even though four the ccouples were installed to monitor %.um on the!
unistrut.

|

Condulet Secuon*,

i
; 1

{
ne .. . ... .. cable surface tempersmre recorded in the condulet section of the conduit
was 157'F. Note: Only one thermocouple was used to monitor tempcature in the

i condulet.
,

j '8.2 6.5 Hose Stream Test
i

j
Following the exposure fire, the Thermo-Lag protective envelopes and test articles ~were subjected to a
2-1/2 munne hose stream test utilizing a 2-1/2 in. diameter national standard playpipe equipped with a

! 1-1/8 in. nozzle. De nozzle pressure was equal to or *==4=i he .. . '... . 30 psi as requund by thet
!

ANI Bu11ean No. 5 Quly 1979) requiremens. The nozzle distance from the test arucle was ======ri
| at a .. ... .. of 20 fL
i

! 8.2.6.6 E1el Cirenie Messia Test
,j

t 1

At no time durms the fire endurance test or the hose stream test did the electrical circent monitoring
system utennfy any shorts, shorts to ground, or open c:rcun Ooss of contenity) on any of the monnored '

ctrcults.
|

8.2.6.7 Defiehmeien or Co.. -- - ;

He fire stop tested herein is not typical of CPSES as-installed conditions. His fire stop is
*

constructed of normo-Lag 3301 and is not fire tested with exposed combusuble. CPSES will
incorporate a fire stop design in the upcommg fire test.

Dis test should not be used to jusufy a junction box design since no cable surface temperamres
*

were recorded inside the juncuan box. Other test data is available to support CPSES junction
bo c desagas (i.e., ITL Report No. 55-2-382, Secnon 8.2.5).

De unistrut section tested herein was tested as a fire barrier enclosure and not as a protruding
*

member, and reached a temperature of 341*F of which is grener than the 325'F NRC limit.
Since CPSES does not run cables in unistrut this is not problem.

See generic comments in Section 8.2.*

-
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8.2.7 ITL Report No. 85 4-377

De fire endurance test doenn==ad in ITL Report No.85 4-377 (Reference 10.12.6) was conduerad in
the labormory facilities of TSI on April 15, 1985. ITL Report No. 85 4-377, Revision No.1 was
approved by industrial Testing Laboratories GTL) in June 1985.

The fire endurance test, hose stream test, and electncal circuit monnormg test was p-n,. d to the
requirements of Amancan Nuclear Insurers (ANI). Bulletin No. 5 (Reference 10.3.2), dated July,1979.
No ANI acceptanos form was provided with this fire test.

8.2.7.1 Test Articles

ne test articles consisted of the following raceways and cables:

ns zest arucle corassend of a 4 in. diamanar aluminun conduit thm we filled with*

10 cables. A conduist was hm d into the 4 in. enadmt design.

An air 6cp rouesd in a 3/4 in. fluid type flaz conduit and a P1000 uniserm was also*

incorpot sed into tbs test anicle.

8.2.7.2 TSI Thermo-Lag Protmetm Envelone Materials and Enclosures

De following Denno-Lag 33(NiOO Fled-Blankst and Bulk Grade System ph and Thermo. I
'Lag 330-1 Sublinung CW Sysemn products were used in this east:

nenno-Lag 3304i60 Flexi Blanket Thennal Bamar*

Dis material providas the required level of fire resistance. It is a sublinung, high
, temperamra, hast blocidag, fissibia, thennal barner. It is reinforced on both sides with
! a low densay, fibergians cloth, ibnhar impismomed by a best blockmg thermal catalyzer.
! nis amenal we applied so the met arecie in two layers, each 0.250 in.

Thanno-Lag 330 660 Bulk Grade Maurial*

This is a waser based, subthning, thennally activand fire resistive coadng which vulanzes
at fixed amupersares, sahibbs a volums increase through tbs fonnation of a andti-cellular
maris, and blocka best to praeset the substas masrial to which it is applied. His
masrial was used in a paserlika consisenney sanable for troweling and caulkin8
Purposes.

nenno-Lag Prashaped Conduit Secuons*

his material > g,y.i.ed of an inical layer of the nenno-Lag Stress Skin
Type 3304i9, ar ted with a . .'... .. dry film thickness of 0.500 in. of the Hermo-
Lag 330-1 Sublinung Matsnal to provide 1-hour's fire resisave enhancement

t

0o705.3o7
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Harmo-Lag 330-1 Subliming Matenal*

His is a water based, sublimmg, thermally activmed fire resistive coating which
volatilizes at fixed +gares, exhibits a volume meresse through the formanon of
multi cellulu marnx, and blocks heat to protect the substrate material to which it is
applied. This matenal is used in a paste-like consistency suitable for troweling and
caulking purposes.

He test articles were protected by the following TSI Hermo-Lag protective envelope enclosures.

A 1-hour fire-rated design of the Thermo-Lag 330 Fire Barner System Matenals was installed on the test
assembly as follows:

Two (2) 0.250 in. .. .' ... .. wraps of the Thanno-Lag 330460 Flexi Blanket Thennal
*

Barner Masnal was installed on appronmaraly three quaners of the 4 in. diameter
alummum conduit test secuan, with the other quaner protaceed by a 4 in. nommal
diameter of the Thanno-Lag Prashaped Condun Secnon design. A ..'.* ~ .. dry film
thickness of 0.500 in. of the Thenno-Lag 330460 Bulk Grade Matenal was used to seal
the areas where the two designs were joined.

Two (2) 0.250 in. .. J-. .. wraps of the Thanno-Lag 3304i60 Flexi Blanket Dennal
*

Barrier Matenal was installed on approxunately one half of the 3/4 in. fluid type flex
conduit test secuon, with the other half bemg protected by a 3/4 in, nommal diameter of e

the Thenno Lag Preshaped Conduit Section design. A .. .' .. dry film thickness of
0.500 in. of the Thanno Lag 3304i60 Bulk Grade Masanal was used to seal the areas
where the two designs were joined.

Two (2) 0.250 in. J J .." .. dry film thickness layers of the nonno Lag 330460
*4

Flexi Blanket Hannal Barner Matenal were installed on the condulet and the P1000
umstrut. All edges and seems were filled in with the Denno-Lag 3304i60 Bulk Grade
Material.

Thanno-Lag 330 660 Flexi-Blanket was used to provide the transition between the
*

Preshaped Condun Seenons and those portions of the aluminun conduit and fluid type
Sex conduit protected with the Thanno-Lag 3304i60 Fiszi-Blankst Dennal Barrier, ne
transitions were accomplished by cin:umferentially wrapping the butt jois between the
two entnias for a distance of at least 2 in. in enbar direenon, using stainless steel bending
maarial (0.5" x 0.020* anmnem) and ~*ia: all the joints with the Hermo Lag
330460 Bulk Maanal, in the requusd dry film rhicknaan.

normo-Lag 330460 Flexi-Blanka Thennal Barner Maunal and the Thenno-Lag
e

Prashaped Conduit Sections were secured to the test article at approxunately six(6) in.
imarvals with either 18 ga. .. . - .. stamiens steel tie wins and/or 0.5' x 0.020"
mininmm stainless steel baadia5 matenal.

.

Gino$.atn
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i

A fire stop comprised of nermo-Lag 330-1 Subliming Trowel Grade Matenal wase

mserted in the entry and exit openings of the test article, for a mmunum distance of 5 in.
imo the conduit.

8.2.7.3 ASTM E119 Standard Time Tempernmre

The Thermo Lag protective envelopes and test articles were exposed to the standard time temperamre
curve of ASTM E119,1976 (revised to ASTM E119,1981) for a .. . ... .. of one hour.

9

8.2.7.4 Cable Surface Temneramru

ne .. .... ... and average cable surface temperamre achieved h each test article is listed below:

Alummun Conduit Secnon*

| ne .. . ....... cable surface temperamre recorded h the al ..'... .. conduit secnon was
| 115'F with an average temperamre at 60 mmunes of 103*F.

* Condulet Section

ne .. ..... .. cable surface temperature recorded for the condulet section of the madnir
was 119'F with an average temperature at 60 minmes of 119'F.

,

1

Fluid Type Flex Conduit* /

ne maxunen cable surfam temperature recorded h the fluid type flex conduit was
292'F with an average temperature at 60 minnes of 236*F.

* P1000 Unistra

The maximan surface amenpersare recorded h the P1000 Unistrut was 455'F with an
average temperaame at 60 mmmes of 380*F.

,

8.2.7.5 Hase Stream Test

Following the exposure fire, the Denno4.ag prossenve envelopes and test articles were subjected to a
21/2 mmme hoes sneen aust utilizing a 2-1/2 in. diamatar nanonal standard playpipe equipped with a
1-1/8 in. noszie. De nossie pressure we equal to or -re==WI he * ' .." . 30 psi as required by thet
ANI Ballann No. 5 Only,1979) requirunants. De nozzle distance from the test article was ==meniaad
as a .. < ... .. of 20 ft.

8.2.7.6 Electrical Circuit Monitoring Test

At no time during the fire endurance test or the hose stream test did the electrical circuit monitoring
system utentify any shorts, shorts to ground or open circuits Goss of continnhy) on any of the monitored
circuits.

00705.ntFT
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j 8.2.7.7 Deficiencies or Comments
i
'

The unistrut secuan tested herein was tested as a fire barner enclosure and not as a
*

protruding member and exceeded the mammt= %.are of 325'F (unistrut reached
;

! 455'F) as imposed by NRC. Furthermore, it is evident from this test thm considerarion
!

should be given to fire testing Flexi Blanket to support its use as an allowable fire barner
j matsnal for wrapping protruding items.
;

j Note: No fire test exists to suppon using Flexi Blanket on a protruding item.
{1

'

8.2.8 ITL Repon No. 87-5-77 i

| |

; he fire endurance test dam ====d in ITL Repon No. 87-5-77 (Reference 10.12.8) was conducted in
i the lat. y facilities of TSI on May 7, 985. ITL Repon No. 87-5-77 was .vyw.4 by Industrial! Tesang Laboratories (ITL) on October 13, 1987.
i
'

!
The fire endurance test, hose stream test and elecincal circuit monnoring test was performed to the
requirements of Amancan Nuclear Insurers (ANI) Bulletin No. 5 (Refierence 10.3.2), dated July 1979.

! No ANI acceptance forms were provided with this fire test.'
,

j 8.2.8.1 Test Amcles

!
j The test anicles consisted of the following raceway and cables:
,

j i

The test article consisted on a 12" x 4" ladder type cable tray the was filled with 42
*

I

; power and instrn=ammian cables. A P1000 unistrut was welded to one side of the cable
;

tray. De P1000 unistrut had cross-sectbnal dimensions of 1-5/8" x 1-5/8', weight per
i sq ft of circa 3.51 lb and an overall length of 213/4 in.

8.2.8.2 TSI'mermo f ** N-::e Envelone M= ' ale aad N== -

| The followmg Thenno-L.ag 330-1 subthning material envelope system products were used in this test:

j Thenno-Lag Stress Skin Type 33069*
:
.

This material provides a strong machaniemi base for the lhenno-Lag 330-1 Subliming
.

Maesnal. h is an open weave, self stiffened smal mesh, having a 0.017 in. mmimum
i strand diameter, 56 J..'.. .. mesh size and a weight per sq yd of 1.75 lb, mmimum,
i This matenal was used in the fabricaten of the Thanno-Lag 330 Prefabncaed Panels.'
t

j Thermo-Lag 3301 Subliming Maanal*

4
-

This matenal prtmdes the required level of fire resistance. It is a water-based,
subliming, thennally acavated, fire resistive cosang which volailizes at fixed

i temperamres, erhihits a volume increase through the formation of a multi <:allular matrix,
j' and blocks best to protect the substrate matenal to which it is applied. In addition to this
:

!
1

a

} 0o7o5.307
a

i

j
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ma- bein si to fa: . ate the 3ermo-Lag 330 Prefa. . usd Panels, it is also used
in .owel grace consistency to trowel and caulk areas where required.

7ermo-Lag 330 Prefabncated Panels*

ne Thenno-Lag 30 Prefabncated Panals wars cos.ydsed on an initial layer of the
Thenno-L.ag Stresa Skie os 33049, a mmimum dry film thickness of 0.500 in. of the
Thenno-Lag 3301 Sublimag Material, an an outer layer or the nenno-Lag S;. :ss Skin
Type 33049.

He test artician were protected the following TSI Thermo-Lag protective envelope enclosures:

A 1-hour fire-rated design of the Thanno-Lag 330 Fire Barrier System was insta.' on*

the ladder-type cable tre section of the test assemoly using a Prefabricated Panel Ready j

Access Design to comptemiy enclose that portion of the cable tray located on the fire side 1

of the furna:e access door. Prefabncated Pane! .>ections were also usou to encions the )
unisarm == ,==ar fbr a distance of 9 in. from its imernacnon with the cable tray and to
construct the flared transaion design used to join the upper and the lower legs ;f the
protr. ad cable tray to the furnace access door a its upper and lower penetranon
Junen n.

'

ne Prefabncated Panels were fabricand fr. Ihanno-Lag Stress SkinTvpe 33049 and*

IThanno-Lag 3301 Subliming matsnal.
i

The irtallation of tbs Prefabrics ad Panet Randy Access Design was accomplished by*

.
cue % the amnber of pieces requirec. 2, form tais fire barner from 0.500 in. .. .' ... .

| dry film thielm=== Thanno-Lag Prc. .mcend Panels and than mon-ing the secuens or
the cable tray using 0.5" x 0.0" .simum .:inless steel bt ..g matenal. nt'

; stainless steel banding maanal ws, . us at the immrface of the capas tray and the upper
wall opening, and than at 12-in. nr.;=mm imarvals along the cable tray, ne installation

!

! of the Pretabriemad Panni Secuans on the umstrut =d- was accomplished in m
! same mannar sacept that the stainless semel banding nudal was placed at approximanly

21/2 h starvals. Tbs joim and edges of tbs inscalled Prefabricated Panels we.v
caulked : Denno-Lag 330-1 Sublimir Trowel Grade Matenals.

The immallmian of the flated tranution designs was . sad by cutting pieces from a*

0.500 in. minimen dry film thicktc., Thanno-Lag Prt:wru:med Panel and then forming
each piece isso a flanged sectma t: makmg a 90 degros band along its camartine. The
flanged sections wers than attached to the furnacs access door using two machine bolts
per flanged section.

(

| 8.2.8.3 ASTM E119 S_.:Jard Time Temo, . It

De The . ~ Lag protective envelopes and test art es wars exmd to the standard time weare
ci.tve of ,JTM E119,1976 (revised to ASTM E119,1981) for a ==h=>= of 1 hour.

)

omas.am
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8.2.8.4 rshle Surface Temeernmres

The martmum and average cable surface temperature achieved for each test article is listed below:

Cable Tray Section*

The maximum cable surface temperamre recorded for the cable tray secuon was 165.6'F
with an average W.stre at 60 minutes of 133.5'F.

Unistrut/ Cable Tray Imerface*

The . 4 . recorded temperature at the unistrut/ cable tray interface was 119.9'F.

8.2.8.5 Hose Stream Test

Following the exposure fire, the Thermo-Lag protective envelops and test articles were subjected to a 2-
1/2 minute hose stream test utilizing a 2-1/2 in. diameter national standard playpipe equipped with a 1-
1/8 in. nozzle. He nozzle pressure was equal to or *==imi the - 30 psi as required by the
ANI Bulletin No. 5 (July 1979) requirements. The nozzle distance from the test article was mame=iami
at a .. - .. of 20 ft.

8.2.8.6 Ade=1 Cirenit Monienrine Test
.

At no time durmg the fire endurance test or the hose stream test did the electncal circutt monitoring '

system identify any shorts, shorts to ground, or open circuits (loss of conumuty) on any of the monitored
circuits.

,. [J8.2.8.7 Defici* arias or Commem= /'S [A .. /
\l! 8 [ j

Protruding item Protecnon

TSI fire endurance test frL 87-5-77 provided the basis for the 9 inch rule currently in use at CPSES for
protectag protruding items. L A items are required to be pivos.d with fire barner matenals to
prevent heat from being condaced along the protruding item into a protecave envelope. Fire endurance
test frL 87-5-77 is the only test on file at this time that provides a representmive protruding item.
Although other fire tests inctnded similar items (e.g., unistrut, air drops, conduas) these items were fully
enclosed by a proescarve envelope. De protruding item included as part of ITL 87-5-77 was a P 1000
Umstrut attached to a cable tray. He umstrut was "L" shaped and measured approxunately 21-3/4 in. l

long. This unistrut was protected 9 in. from the cable tray pie-sive envelope by .500 inch mimmum |i

dry film thickness Dermo-Lag 330 p.Ja;.; 4 panels that were mounced to the umstrut with 0.5 in. x !

0.020 in, stainless steel bands. The stamless steel bands were placed at approrimamly 2 1/2 in. intervals.
'

'

In addition all joints, seams and gaps were sealed with Hermo-Lag 3301 trowel grade subliming
coating. This installation was unique in that;

1) ne Thermo Lag 330 Prefabncated Panels were compnsed on an initial layer of the
nenno-Lag Stress Skin Type 330 69, a mmimum dry film thickness of 0.500 inches of

otnos.stn
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1

the nenno-Lag 330-1 Subliming Material, and an outer layer of the Thermo-Lag Stress
Skin Type 330 69.

2) The fire test reduced the previous protruding item distance from 18 in. to 9 in.

Since this protruding item is the only tasted confiluranon on Ale to suppon the 9 in. rule, it is our
concern that the Unit 1 and Unit 2 sg="=*ns and installation details do not resemble the tested
configuration. -

The CPSES Unit 1 and Unit 2 5%Mns and installnian details for protruding noms; 1) do not i
specify an additional outer layer of Thanno-Lag 33069 stress skin over the Thermo-Lag 330 |

prefabricated panel, 2) do allow the use of Thermo-Lag 330 660 Flexiblanket which has not been tested
'

in any configuranon other than a full protective envelope (i.e., no exposed staal or combusables), and
3) do not reflect the 2-1/2 in. stainless sesel band spacing interval specified in the tasted configuranon.
Additional testag is reco=== Mad to support the CPSES design, however it is believed that the CPSES
design is adequate.

8.2.9 SWRI Project No. 016763 002

A the test of irradised samples of Thanno-Lag 3341 was conducted by Southwest Research Instrate
GWRI) for TSL The total exposure dose to the samples was 2.12 x 10' rads. A fire test was perfonned
on one irradimui sample and one nontrradiated sample. Cold side temperamres were recorded durint
the 1-hour fire test and it was dmanmned that there was no difference in the fire resisuve propernes et /
the irradianad sample versus the nonirradimed sample.

&
.c The marimn= cold side surface temperamre recorded of the irradiated sample a 60 minnram was 345'F.
b,

% ('d/%
He maximum cold side surface temperature recorded of the nonirradined sample at 60 mimna, was

LO
p, F 422*F.*

The purpose c the fire test of irradhand samples of Thanno-Lag 3341 was to demonstrate that the fire
resistive properuss of the Thanno-Lag panels would not be degraded after exposes to radiation. He
test results did indican the fire resistive properties actually increased followtag radiation exposure.
Although this fire test did not represent a typical insrallarian detail, the results should be applicable to all
installation details the incorpores Thenno-Lag 3301 inns the design ihm may be subjected to a radiation
exposure.

There is a concern, however, that the cold side surface temperamres, recorded for both the irradiated and
non-irradiated samples, ascended the - ... - temperamre of 325'F. This concern will require further
revww the will be perfonned laser.

s ' sP
4f
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8.3 Specificmion Review

8.3.1
Specification CPSES-M-2032, Rev.1 (Reference 10.14.2), "Procuremem and Installation of Fire
Barrier and Firsproofing Maanal"

His specification is applicable to installation in Unit 2 and conunon areas with respect to Unit 2 workonly.

His specificaion was reviewed against TSI Techmcal Note 20684, Rev. V (Reference 10.13.1). See
Appendix A.1 for a suru-.iy of this review.

His review was limned to Thenno-Lag installation on cable raceway. Radism Energy Shield (RES)
installation is outside of the scope o% report. Also, this specificmion is in the piecess of bemg revised
for strucmral steel fu.y.venng. Ynerefore the review of this specificanon for structural steel fi.Tyivenngwill be p fu. d later.

His specificauon incorporatus the required data to ensure tha nanno-Lag is installed in accordance with
TS1 requiremems. His specificanon is more restnetive and provides a higher level of datad than TSI's
Technical Notas. His specificanon scorpormas requirements which enhance the installaion.

Minor discrepancias were found which require additionci daennwar=rian but do not impact the design
basis (see Appendix A-1 for more detail).

8.3.2
Specificanon 2323-MS-38A, Rev. 2, including DCA 77269, Rev. 3 (Reference 10.14.1), " Cable'
Raceway Fire Barrier Masnals'

He specification is applicable to installaion for Unit 1, and Unit 2 after completion.1

ne specificmion was reviewed agams: TSI Techacal Note 20684, Rsvision V (Reference 10.13.1). SeeAppendix A.2 for a ru sry of this revww.

His review was linuted to Thanno-Lag inerallarian. Radiam Energy Shield (RES) installation is outside
of the scope of this report.

His specification incorporates the requirements of the Techniemi Note. In fact, this specificanon provides
a higher level of detail and addirianal requirements which will ensure an adeques nenno-Laginstallation.

Minor discrepancias were found which require additional docmnantarian but do not impact the design
basis (see Appendix A-2 for more detail).

8.3.3 Specificanon 2323-AS 47, Rev. 3 (Reference 10.14.3), "Firsproofing of Strucmral Steel *

His specificmion is applicable to installation for Unit 1, and Unit 2 after completion.

He specification was reviewed against Und m.wi' Laboratories, Inc. (UL) Fire Resistance Directory,specifically detail X411.

otn05.307 t
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This review was limitad to Thenno. Lag installation. Other fireproofing materials are outside the scope
of this report.

His specificanon incorporates the requirements of the UL directory. In fact, this specification provides
additional requirements which will ensure an adequate Thermo-Lag installation.

Section 4.1 allows the use of prefabncated panels to be inserted in the trowel-grade material. This
installation appears to be %i.ble; however, no dacamaamnaa. exists to support this design. An
Engmaanns Evaluation will be provuled (later) as part of this report.

8.4 Installation Details Review

8.4.1 Companson of CPSES Installation Schedules to the TSI Technical Noes

ne installation details shown on CPSES Installation Schedules M1-1701 and M21701 (Raferences
10.15.2 and 10.15.4) were rmswed against the installation details shown in TSI Technical Note 20684,

| Revision V (Raference 10.13.1). See Appendices A.1 and A.2 for a senmary of this review,

i

| 8.4.2 Cwis of Fire Endursace Tasm to TSI Details

In general, the test anicles as described in the Fire Endurance Tests (see Section 8.2) cannot be directly
conelated to a specificjire barner protectrve envelope detail as contained and desenbod in TSI Technical
Noes 20684, Revision V (Raference 10.13.1). Desenpuons of the test aracias are lacking in specific I

informanon regarding test anicle conuruction and dhnensions, and proescrive envelope construction, '

dhnensions, and techmques. His secuan provides a comparison of each test article desenbad in the fire
endurance tests to the instalianon details desenbad in the TSI technical noes that are similar in design,
only.

His comparison is not inesoded to indicas or convey in any manner that the tasted configursuons are
exacdy replicated in the TSI Technical Note iammilarian details.

.

I.
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8.4.2.1 ITL Repon No. 82-11-80

A comparison of the test anicles comamed in In. Rapon No. 82-11-80 to the details commined in TSI
Technical Note 20684 Rev. Y are shown below in Table 8.4.2-1.

Table S.4.2-1

TSI TSI
RACEWAY TYPE / METHOD OF SECT FIG.
TEST SECTION APPLICATION M M COMMENTS
Cable Tray Prefab Panel H 1.1 H-1 to Ladder type and solid

H-5 bonom cable tray

Direct Spray H-2.1 H 6 to Ladder type and solid
Over Stress Skin U-8 bosom cable tray

Direct Spray H 2.3 U-9to Ladder type and solid
Over Stress Skin H.11 bosom cable tray
Direct Spray On H-3.0 N/A Ladder type and solid
or Trowel On bosom cable tray

Conduit, Juncuon Prefab Panel IV-i.1.7 IV-2, Conduit not specifically '

Box and Condulet IV-3 addressed
_

Direct Spray IV-2.1.9 N/A
Over Stress Skin

Direct Spray & IV-3.1 N/A
or Trowel On

.

Air Drop Stress Skin,' DI2.3 III-3
Conf. Blankst,
Direct Spray On
or Trowel &

Suppon Prefab Panel V-1.1 V-1

Direct Spray On V-2.1 N/A
or Trowel &

co7as.nof
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8.4.2.2 ITL Raport No. 82-11-241

A comparison of the test articles contained in ITL Raport No. 82-11-241 to the details contained in TSI
Tarhaiaal Note 20684 Rev. V ars shown below in Table 8.4.2-2.

Table R.4.2-2

TSI TSI

RACEWAY TYPE / METHOD OF SECT FIG.
TEST SECTION APPLICATION HQ. HQ COMMENTS

Conduit Direct Spray On III-3.1 N/A

i

Juncuan Box Direct Spray On IV-3.1 N/A

'

Condulet Direct Spray On IV-3.1 N/A

I

J

05705.307
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8.4.2.3 ITL Report No. 83 5-472A 1

A comparison of the tast articles comamed in ITL Report No. 83-5-472A to the details comamed in TSI
Technical Note 20684 Rev. V are shown below in Table 8.4.2 3.

Table R.4.2 3

TSI TSI
RACEWAY TYPE / METHOD OF SECT FIG.
TEST SECTION APPLICATION M M COMMENTS
Cable Tray Prefabricasd Panel U-1.1 U-1 to Ladder type and solid

.

U-5 bosom cable tray
Direct Spray Over H 2.1 U 6 to Ladder type and solid
Stress Skin U-8 bouom cable tray
Direct Spray Over U-2.3 H 9 to imddar type and solid
Stress Skin B-11 bosom cable tray
Direct Spray-On U-3.0 N/A Ladder type and solid

bosom cable tray

n

i

. . . ' " '.. . . . . . . . . . . . . . . . . .

i

l

-
.

e
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- 2.4 ITL Report No. 84-5-387

A comparison of the test articles commiami in ITL Report No. 84-5-387 to the details commiami in TSI
T=+ meal Note 20684 Rev. V are shown below in Table 8.4.2-4.

Table R.4.2 4

TSI- TSI
RACEWAY TYPE / METHOD OF SECT FIG.
TEST SECTION APPLICATION M E. COMMENTS

Fire Stop Prefab panel None Nons Not used at CPSES
and troweten

'

i <

J

s

i
oms.ac7 :



. ._ _._ _ . . . . _ _ . _ . _ _ _ . . . _ . . _ _ _ _ _ . _ . _ _ . _ . _ _ . _ . . _ . _ . _ . . _ _ _ . _ _ _ _ _ _ . _ . _

ERcME47,

Rev.0,

Page 41 of 104
i.
i

8.4.2.5 ITL Report No. 85 2-382,

!

A comparison of the test articles contained in ITL Report No. 85-2-382 to the datads comained in TSI
Technical Note 20684 Rev. V are shown below in Table 8.4.2 5.

'

i
Table 8.4 2-5

:

TSI TSI
; RACEWAY TYPE / METHOD OF SECT FIG.'

TEST SECTION APPLICATION Ha N.4 COMMENTS
i Conduit Flexiblanka-Blanket Wrap E4.1 E-5

| Flexiblankst-Spiral Wrap E4.3 N/A
:
!

! Junction Box Flexiblankst-Blanket Wrap IV4.1 N/A
! l

'

4

; Condulet Flexiblankst-Blanket Wrap IV4.1 N/A3
.

j
.

| Air Drop Flexiblankst-Blanket Wrap E4.1 E5I
,

')
i Unistrut Flexiblankst-Blankst Wrap V-3.1 V-1
! Flexiblankst-Blankst Wrap M4.1 E-5 i

:

; NOTE: The circular wrap and circumisrunnal wrap identified in the fire test is the same as the blanket
'

wrap utenufled in the_Til TM.ajd. Note.

:

otnes.ao7
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| 8.4.2.6 ITL Raport No. 85 4-377
i

A comparison of the test articles contaned in ITL Report No. 854-377 to the details contained in TSI
Tarheal Note 20684 Rev. V are shown below in Table 8.4.24.

Table R.4.24

l

TSI TSI
'

RACEWAY TYPE / METHOD OF SECT FIG.
TEST SECITON APPLICATION HQ. HQ, COMMENTS

Conduit Prashaped Conduit Secoon M-1.1 m-1

Flaublankst-Blanka Wrap M4.1 M-5
|

Conrhilar Flexiblankst-Blankst Wrap IV4.1 N/A ;

i

!

Flex Conduit / Air Preshaped Conduit Secuan M-1.1 M-1
Drop

Flexiblankst-Blanket Wrap M4.1 E-5
I

| '

| Unistrut Flexiblankst-Blankst Wrap V-3.1 V-1

l Flexiblankst-Spiral Wrap V-3.3 N/A
|

Flexiblankst-Blanket Wrap E4.1 M-5

Flanblankst-Spiral Wrap M4.3 N/A

|

NOTE: Test does not indh circular (blankst) wrap or spiral wrap except circular wrap is specified
:st transke between whlank and preshaped conduit section. A rwiew of Figure 6 in the
tast report indicanas flexiblankst is blankst wrapped around all test sections except umstrut.
Unistrat fissiblanket wrap is indsturnunable thus assumed both methods were used.

:

I
i
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8.4.2.7 ITL Report No. 85 5-314

A corrpmDon of the test articles contamari in TTL Report No. 85-3-314 to the deeds contained in TSI
*

Technical riote 20684 Rev. V are shown below in Table 8.4.2-7.

Table 8.4.2-7

TSI TSI
RACEWAY TYPE / METHOD OF SECT FIG.
IESISECHQN APPLICATION M E COMMENTS
Conduit Flexiblankst-Blankst Wrap m-4.1 M-5

Flexiblankst-Spiral Wrap m-4.3 N/A

Juncuen Box Flexiblankst-Blankst Wrap IV-4.1 N/A

Flexiblankst-Spiral Wrap IV-4.3 N/A

Condulet Flexiblanket-Blanket Wrap IV-4.1 N/A

Flexiblankst-Spiral Wrap IV-4.3 N/A
'

,

Air Drop Flexiblankst Blanket Wrap M-4.1 E-5

Unistrut P=hlankar-Blankst Wrap V-3.1 V-1
..u......

Flexiblankst-Blankst Wrap M 4.1 Irr-5

NOTE: Unabis to datannine if Saxiblankst wrap is circular (blankst) or spiral.

ornas.acn
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8.4.2.8 ITL Raport No. 87 '

A comparison of the test arucass contamed in IT 2. port "- 87-5-77 to the details contained in TSI
Tehnwal Note 20684 Rc V are shown below in Table 8 8.

Table R. _R-

TSI TS'
RACEWAY TYPE / METHOD OF SECT FIG.
TEST SECTION APPLICAT"'S E E COMMENTS

C ale Tray Prefab Panels H-1.1 H-1 to TSITechnical ,ote does not
H-5 reference outer layer of stress skin

Unistrut Prefa' Sanel V-1.1 V-1 TSI Tehnical Note does not
reference omer layer of stress skin

.

8.4.2.9 SWRI Project No. 014763 002
,

/

| The test c :les contained in SWRI *roject 014763 002 do not resemble any inwallamn detail
contained in TSI Technic: '4ote 204 Rev.

8.4.3 Comps-ison o, ;I Detads to Fir- Endurance Test

Table 8.4.3-1, below, providea a cross reference cc: pertson betwe- he details contained in the TSI
Tecamcal Note and the Fire 1. darance Tests.

Tahim R.4.3 1

TSI Tacham=1 Note TSITechnical Note
Saenon Nos. Figure Nos. MFndurance Tests

U-1.1 H-1 to H-5 82-11-80
83-5472A
87-5-77

L 2.1 H4 to H-P 82-11-80
83-5472A,

H-2.3 H-9 to " .1 82 11-80
83 5-472A

i H-3.0 N/A 82 11-80 )'
| 83-5-472A

oms.ao7
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TSI Technical Note TSI Technical Note
Section Nos. Firure Nos. Fire Fadmae Tam

m 1.1 E-1 85 4-377 i

m-2.3 E3 82-11-80
i

E-3.1 N/A 82-11-241 |
,

E 4.1 E5 85-2 382 |
85 4-377 |

85-5-314

M4.3 N/A 85-2-382
85 4-377 {
85-5-314 |

IV-1.1.7 IV-2 and IV-3 82-11-80

IV-2.1.9 N/A 82-11-80

IV-3.1 N/A 82-11-80

.
82-11-241

IV 4.1 N/A 85-2 382
85 4 377
85-5-314

,

IV4.3 N/A 85-5-314

V-1.1 V-1 82-1140
87 5-77

V-2.1 N/A 82 11-80

V-3.1 V-1 85-2-382
85 4 377

V-3.3 N/A 85-4 377
85 4-314

8.5 Installatian Schedule Raiew

The installation him M1-1700 and M2-1700 were reviewed to desarmine if the commodities
protected (size and configuranons) are enveloped by the fire test data.

A summary of the review on M21700 is provided in Appendix B. M1-1700 was only compared against
M21700 for di5srences. The limited rmew of M1-1700 demonstrated no significam differences from
M2-1700.

There are two major areas where the Fire Test do not adequately support the CPSES installations. These
are 1) conduits smaller than 4 in. (CPSES goes down to 3/4 in.) and cable trays larger than 12 in. x 4 in.
(CPSES goes to 36 in. x 6 in, with too secuons). See Appendix C for an Engineermg Evalunion of these
nontested configurations.

l

00705.307
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This lauer concern extends to multiple raceways in a common enclosure. De concern with undtiple
raceways is the the size of the enclosure extends well beyond tested configurations. This is a strucmral
concern similar to large trays as addressed in Appendix C. It is believed, that based on the installaions
requiremens, tha this is not a problem at CPS'dS; however, documentanon is required to justify these
configuranons on a case-by-case basis. Due to the schedule restramts, this justificanon will be performed
subsequent to au_M_ testing and will be incorporated into this report.

8.6 Design Change Document Review

8.6.1 Review of Design N=.=== Posted Against S;-S'@n 2323-MS-38H

A review has been W6. d on the DCAs, DCNs, and NCRs that have been posted agamst
sp.J des 2323-MS-38H. These DCAs, DCNs, and NCRs have been tabulmed with a brief
dwiAn in Appendices D.1, D.2, and D.3.

His review has genormed a inimhar of concerns pertaining to design changes specifically
relmed to 1) reduccons in the 9 in. rule, 2) wrapping pipe mearferences with nosHtualified
maanals and 3) installation of juncuan box covers with dry joins and turnbucide type banding
designs.

8.6.1.1 Reducnon in the 9 In. Rule i

Eight DCAs were g T mHy wrnten to tuduce the cable tray support Thermo-Lag protectioc I
,

requiremens from 9 in. to 5 in. (or 6 in.) as justified by e=lenlanaa ME-CA 0000 2062, Rev. '
,

O. These DCAs are listed below: |

DCA 91906 DCA 92665

DCA 92541 DCA 92813

DCA 92610 DCA 92977

DCA 92613 DCA 93093

CalculmionME CA 0000-2062establishedthe .''.* " Thermo-Lagrequiremamsforsupports
and other members the are in thermal contact with cable trays. -Calentation ME CA 0000 2062
provided specific guidelines no be followed in reancing the regered normo-Las coverage.
name guidelines == commmed in the conciosion section of the caladmion.

ne specific concern lies with the fact that the guidelines of ealenlaian ME CA 00002062 may
noc have been applied -% ibr the eight DCAs. De guidelines for cable tray sizas,
cable tray ful, and the location of the assrest cable en the cable tray sMe rail were not always
specified in the DCAs. Only two of the DCAs (DCA 91906 and DCA 92665) invoked the
requirements of specificanon 2323 ES 100 to move cables away from the side rails of the cable
tray.

I1

omes.nor
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ne following recommentianons snould be considered regardmg me reducnon m the 9 in. rule:

1) For those DCAs thaz did not mvoke the requirements of specificanon 2323 ES 100, work !
orders and other documents snould be reviewed to ensure ha the mstallanon meets the
guidelines as jusufied in calculanon ME-CA-0000-2062 Rev. O or should be <tacumame
in an Engineenng Evaluauon if required, to be provided Amer.

2) A dataded procedure should be included in the specificanon prtmding the escassary
guidelines to be implemamari and used whenever a reducnon in Thermo-Lag coverage
is requested.

8.6.1.2 Pipe Imarfarences |,

i

A revww of the DCAs posted agamst specificanon 2323 MS-38H has also revealed a number
of cases where TSI Thermo-Lag 330-70 ceranuc blankst was used to wrap pipes em imarfared

; with the proper instalianan of an essenual raceway's prossenve envelope. These pipes were not
in physical contact with the essennal raceway however the pips's locanon in respect to the
raceway was less than the thickassa of a Thermo-Lag prefabricaed penal. Vanous instalianon
methods were used in applyng the ceranne blanks wrap. Some metalianons specifisel a
maannan band speems of 10 in. on center while others specified a maannum band spacing of .

6 in. on conter. There appears to have been no consistency in the methods employed to install (
or speerfy the ceranue blanker wrap. The ceranuc blankst wrap is not qualified by fire aust for j,

+ this applicanon nor is it dascussed in the --f=r-ar's e ll=ar= pia-- for this i

applicanon.
4

I st
Several of the DCAs ravwwed invoked calculanon ME CA 00000990 R/O as justificanon for g
the ceranuc blanket wrap by comparmg the ceranuc blankst wrap to amenal used in radiam .C ;
energy shield installations. The affected DCAs are lised below. '

DCA 86194 DCA 89857
DCA 91146 DCA 92791 |

l

Furthermore, each assannal ratowsy's protective envelope had to be modified at the poim of
mierface wnh the imarfenng pipe.

One parncular devianon has been identified on DCA 89857 where a 10 in. condenser vacuum )
line is locaned wnhin 1/8 in. of an essenual conduit. This 1/8 in. gap was filled by a fillet of
Therat>. Lag 3301 subliming amenal which per a vendor lenar is equivalent to a 12 mmute i

fire runng. The concern wnh this installation is whether or not pipe movement has been ,

adequmely addressed. This installauon should be revwwed to deternuns if pr==='ai rework or i
an engmaanns evaluation is required. |

|

l
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The followtog recommendauens sbould be considered when a pipes locacon taterferes wie the
proper tnstallacon of an essecual raceway's protecuve enveiope:

Specific guidelines should be included in the specificanons or decad drawtags to address1)
pipe intertsmisc These guideltnes should melude a determmanon of pipe temperatures
and pipe movement

:) Instrucuras should be provided to ensure a consistent method or approach to wrapping
or protocong me interfertog item.

8.6.1.3 Dry Joints / Dry Fitungs

Decad No. 81 as showe on CPSES Drawag M21701, Sh. 08, Rsv. CP 1 we developed from
CPSES Unit No. I DCN No. 687 Rev.10. This referenced DCN was a one tune devianon to
spect6canos 2323 MS-38H to allow installation of a removable cover for Unit 1 juncnon box

De removable cover was installed usmg ASD4 304 stamiess steel newtres eat1815-942.
were double stranded through a 1/4 in. X 4 in. ASTM 304 stamiens semel turnbuckle. The
resnovable cover was installed usag the ' dry 6tting' metod, in that, the seems tha overlapped
the Therme Lag estalled on the Juncnon box body were not samlad cadkad or prehseered..

Dis coadmon was specifically addressed in NRC Informanon Nonces 91-47 and 91-79 and hasr-

-W to by T$1 as not being a quali6ed instalianon metod. The " dry-6 tang'
*

been .
metted discussed in the NRC informanon noccas greedy diners from the insta!! anon methodl
used at CPSES for eis DO4. The NRC infortmanos nonces idennfy a ' dry 6: nag' as a

e.

1 installation whers prefabncmed panels are caulkad and sealed after hun joinnag. Neither ee
' dry 6 nag' nor the airnbuckle arrangemsat represent a tened coangurance. The engineerms
basis for the removable cover is predicmad on the assutrpnon est the dry joint (3/32 in.J

h ====== width) will seal itself durms a fire since Thermo-Lag reacts to fire exposure by
sublunanon and parnal imannsesace. The DCN references a TSI tener est ts anached to me

:

DCN but is not tacluded a the copy of the DCN provided.

The following recomuneadanons should be considered regarding Decad 81: ,

Since the ensinal installation was considered a one time devtanon, Decad 8 1 should not*

be included as part of to standard Thermo Lag decads for Unit 2 even though use of the
datad requires engineenng approval.

As Fngiamaring Evalumnon should be wnnen or rework may be required to jusufy this*

non esseed configuranon.

8.6.2 Review of Design Changes Posted Agamst Drawtng Mi 1701

A review has been performed on the DCAs that have been posted agamst drawtog Mi l?01
These DCAs have been tabulated with a brief desenpuon m Appeadtx D.4

This review has idenafied a number of concerns specifically reined to common enclosuresThe
These common enclosure concerns wtll be addressed m an engineering evaluauen.
engineenng evaluanon. bowever recutres taput from the upcomung Wide Troy 6te test.

oc7e so?
.
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8.7 Review of Installation and QC Procedures

8.7.1
Review of CQP-CV-107, Rev. 0 (Reference 10.18.2), " Application of Fire Bamer andFireproofing Materials"

This procedure is applicable to instalianon in Unit 2 and common areas with respect to Unit 2 work only.
His procedure was reviewed against specificanon CPSES-M-2032 (R.f

e 10.14.2) and InstallationDetails M2-1701 (Reference 10.15.4). This procedure was also reviewed agamst TSI Tdai~' Note20684, Rev. V (Refertece 10.13.1). -

His review was limned to Dermo-Lag inmilarians on cable and renewey only. The reason for this
limned review is ths Radiam Energy Shield (RES) installation is outside the scope of work and
specification. CPSES-M-2032 is bemg revised for structural steel L
this procedure with respect for structural sten! 0,iwf=g will be done leer.w.wf-g; therefore, the review of

His procedure incorporains the needed attribmas to ensure that Dermo-Lag is installed in accordance
be anhanenemnre go the procedure and stake no Mnsemi challges.with the ;W ='3a requusments. Some minor recom-miarmas are listed below. Dese would only
Recommandmions

e

Section 6.4.3.6 - Linut flatten of "V" shaped stiffening ribs to no more than '1' in. to ensure that the
ribs are not flatten out to the point that where saggag of the board could occur. .

'

Seedon 6.4.3.8 - State that the preferred method of marhanical f**-% is using the banding materials.

Section 6.4.4 - Add statement the this section (6.4.4) is limiend to ful-in work, e.g., filling seams, joints,
gaps, and cracks in ===amman with inmilarmn of prefabricated panels and does not apply to the
instalianon of trowel grade as an iariap=ariaar inmilarian, e.g., praeseting a complete air drop in trowel
grade. The reason for this is tha stress akin is regered for larger estallations.

Seenons 6.4.2 and 6.6 should have ver:Scudon that fire stops on protruding itses have been installed
prior to enclosing the item. His is a paper work itsen to demonstrue proper installation.
8.7.2 Review of CP-CPM-10.3

Due to riarn-ar svallability, schedule restraints and the fact tha this Unit 1 installation procedure is no
longer in use, this docenent was not reviewed and needs to be reviewed to validate Unit l's installation.
8.7.3

Review of NQA 3.09-1.07, Rev. 3 (Reference 10.18.1), "T=;+ :Anof Fire Protecdon to Cable
Raceway and Structural Steel'

His i,.a is no longer in effect, but was used to provide guidance on the E=;---ainmliarians. n of Unit 1

Co705.Bo7
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This procedure was reviewed against Specification 2323 MS-38H (R.fe.ws 10.14.1) and 2323 AS 47

(Reference 10.14.3).

This procedure basically provided the appropriate forms to document inspection of the TSI installaions. |
<

I

1 The procedure i.fei.d back to the appropriate QC attributes in Speci6 cations 2323 MS-38H and
2323-AS-47. Based on the level of detailed signoff required, this procedure provided adequae"

docu:. _ntaion to ensure that the Thermo-L.g installed in Unit 1 confonned to the specificanon j
requirements. ,

8.8 Ampacity Deraing Factors

The NRC in Draft Genanc latter 92-XX (Reference 10.10) raised the concern about ampacity deranns
factors that the mmbers used may not be conservanvs. This is based on fact that the asbuilt
configuranons may not be representsovo of the tested configuranons.

As stated in DBD EE 052, " Cable Philosophy and Sizing Critana," cable ampacuy dersung factors for
,

Thenno-Lag raceways a CPSES Units 1 and 2 are as follows:'

1. 31 percent h single trays enclosed with Thenno-Lag applied against ICEA P-534440
" Cables in Random Filled Trays" (factors taken from UL Raport R6802
(Reference 10.11.4)).

2, 20 pet $ent for single conduits enclosed with box design Thanno-Lag, applied agains i

ICEA P-46 426 " Power Cabia Antar=== for Conduits in Air" (factors detenmned by /

SWEC calculation 16345/6 EE(B) 004 (Reference 10.16.3)).

3. 7.5 percem 'or single conduit enclosed with shell design Thenno-Lag (factor based on
review of T3I Raport No. 111781 for 1-in, conduit (Reference 10.11.1)).

,

4. Other g ""= cable ampaesy daratmg factors for free tir wrapped cables (factors

| doesnnmed by SWEC ealdaaaa 16345 EE(B) 140 (Reference 16.4)).

| Variations in configuration in the Said that difier fkoon the apptowed guidelines are w in the
Design Change de- which allow the configuranons. The engmeering basis for eact design change
documents the fact tha the daranng factors are not impacted (example of this is DCA-8'M40, Rev.1).

Concerns raised by the subject generic letter regarding the approprime cable ampacity factor for Thenno-
Lag 330-1 fire bemar systems on power cable are as follows:

113111.1

CONCERN: TSI provided test results to licensees that daenmanrad ampacity derating factors for enclosed
tray ranging from 12.5 percent for 1-hour barners to 20.55 percent for three-hour barners. On
October ; i986, TSlinfonned its customers and the NRC that, while mivisJsg tests at Underwnter's
Laborator: 1UL) facilhy, TSI found that the ampacity deranns factors for *!henno-Lag were greater than
previous tests indicated.

)

01F705.307
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!

; The UL tasted ampacity deranng factor ranged from 28 percent h 1-hour barners to 31 percam for 3
i hour barriers. However, TSI stated that the test results may not be comparable to previous test results
; since the test procedure and configurmions were different.

Testing conducted at Southwest Research Institute (3WRI) (by TSI compactors), as reported by the NRC,
found the ampacity derating at 37 percent for a 1-hour barner.

!

The NRC is concerned that licensees may be using nonconservative ampacity daranng factors for cable
in tray with Thermo-Lag.

DISCUSSION: De ampachy darstag factors differ sipi"= 27 between the ITT., Report and the UL
Report. De test phila=aphy and method differ considerably between the two assa. Since the test
philosophy used by UL is consistent with the latest draft of a proposed IEEE standard on "Ampacity

'

Deranns of Fire Protected Cables," SWEC utilizes the cable derstag factor h power tray consisesnt
with the results of the UL report.

UL is a nanonally recognized tasting agency and has published the ampecity tables for the National
Electne Code, ne test results from SWRIhave not been made available to SWEC. Noss: Pm Madden
(NRC) per telecon with Keith Psay (SWEC) on 2/24/92 indicated the the h may be propnetary
and has not supplied SWEC with a copy.

De thickness of the 1-hour read nenno-Lag in the UL test was a . ' *- 0.5 in. and 0.6 in.
However, the Unh I Brown & Root inamilanan procedure indacans that a - ..

.. . - .

thickness of 0.75 is p Jr 4. To account for this, SWEC W a 3I percent darams facect '

be used. His 31 perces s,n.p.4; to the dorating factor for 1.0 in. thick product in the UL test and
would be applied agamst the ICEA cable ampacuy standard for sagte trays enclosed with Thanno-Lag.

ISEE.2

CONCERN: De ampacity darstag factors for martaaad conduit from the TSI raport (7.5 percent) differ
;significantly from the UL Report (0 percum).

The NRC is concerned that licensees may be using nonconservaive ampacuy dorming factors for cable
in conduit with Denno-Lag.

DISCUSSION: 'I15s sip:~- = differences for dorating factors between the TSI report (7.5 percent) and
UL report (0 percent) may be due to differences in condus sians used in the test. 'Ibe tuses utilized the
pre shaped form of nenno-Lag on conduit. De Thanno-Lag is facsory made in two halves and fits over
the conduk. On the 4-in. * the Thanno-Lag fhs tightly against the ea=* i ,isieg best
transfer. However, for the 1-in. conduit used in the TSI test, a small air gap can be expected between
the Thanno-I.ag and the conduit, resultag in reduced hast transfer and lower ==parwias. Accordingly,
SVrT." concluded that the TSI resuhs be used for all conduit sizing using the pre-shaped shall shaped
ThcaD Lag.

.
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DISCUSSION OF ISSUES PREVIOUSLY RAISED BY TUE/SWEC IN 1986-1987

E :

CONCERN: The thennal resistance of hermo-Lag, as deternuned in an ambient test environment of
40*C versus a normal plant ambient environment of 50*C, was used in calculating the ampacity of cables,
ne concern was that 6 may result in a less conservative ampacity raung.

DISCUSSION: SWEC provided an analysis for using the thermal resistance of Thermo-Lag, applicable
for an ambient environment of 40*C, in cala" lear the ampacity of cassa in an ambient - ~ . . . . . . - ,
of 50*C. De analysis showed that use of the 40*C thermal resistance factor results in a more
conservanve ampacuy daraung facapr, and therefore is =e -Mie.

ISEZEi

CONCERN: Thermo-Lag 1-bour inarallarian procedures at CPSES requus a thickness of 0.500 in. with
a tolerance of 0.250 in. The concern was that this installation may requus additional darstag facsors.

DISCUSSION: SWEC used the results of the UL test for the 1-in. thick product.

ISElEl
ICONCERN: No cable ampacity testing was submined for box design Thenno-Lag on conduit. The

'

concern was that cables installed in these configurations may not have proper ampacity ratings applied.

DISCUSSION: Unit I lastallarian procedure CP-CPM 10.3 pennised the conduit to be boxed out with
Thanno-Lag, which may produce an air gap between the Thermo-Lag and the condmt resulting in an
expected higher derating factor. SWEC analyzed e condition in calcularian 16345/6-EE(BMXM, and ,

concluded that a 20 percent daranag factor be applied agamst the ICEA P-46-426 cable ampacuy standard
for single conduit enclosed wid: Denno-Lag.

ISEIE4

No cable ampecity testing was subanted for ThennoLag on free air drop cable. TheCONCERN:
concern was thm cables installed in this configuration may not have proper ampacay ratags applied.

DISCUSSION: calcalark 16345-EE(B) 140 ententarna the ampacuy of free air cables which are wrapped
| widt the flexible version of Thanno-Lag (330 660). Instead of aala='da a densag factor, a specific

ampacay is developed.
:

! Based on the diernanian above and review of the existing daena=arariaa (Reference 10.11.1 through
10.11.4) adeques dae"==ar=rian and enginsonng basis is available to support the numbers used,

l

1
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9.0 CONCLUSIONS

Based on the review of the doemnentanon,1hermo Lag Fire Barner Systems are adequmely designed and,

installed at CPSES. However, daen=*at= nan is lackmg to support the design.

In order to remove these deficiencus additional fire tests are required. These fire tests should consist
of a least two tests. One, a large tray 36 in. x 6 in. with a tee section, the toe secnon should contain a
fire stop (seal) made of TS! Thermo-Lag 330-1 trowel grade, and a umstrut for a protruding itam. The
other test should be small condunn, based on cable fill, both 1 in. and 3/4 in. conduns should be included
in this test, with a conduit support and juncuan box inco:porated imo the design.

Various reco==nadanans/aah=aa=== nee to various daenmaatariaa are noemd tiuoughout the repom see
the applicable reyww of each dae====*

The following action items remam open at this time and will be closed when the additional informanonj

or darn ===e=naa is received or completed:

1. A comparison is required of the TSI-NQAPM/QCOPM to the TSI Techmcal Note (see
Sennon 8.2).

2.
Appendices I to IV ofITL Raport No. 82-11-80 require review (see Secuon 8.2.1.7).

3. Appendices I to IV of111. Raport No. 82-11-241 require review (see Section 8.2.2.7).
J

4. Fire stop design requires fire testing (see Section 8.2.4.6).

5. Protruding item 9 in. design incorporanng flexiblankst requires fire testing (see Section
8.2.7.7).

6. Protruding item 9 in. design incorporanng Thermo-Lag prefabriemed panels require fire
tasang (see Secnon 8.2.8.7).

7. F=p =g Evaluation ruquired to support the use of prefabricated panels inserted in
trowel grade for struceral samal firsproofing (see Secnon 8.3.3).

8. Comunon enclosures fbr mulaple raceways requus justificanon (see Sections 8.5 and
8.6.2).

!9. Enginearug Evaluanon may be required to jusufy certain installations invoking a !
reducnon in the 9 in, rule (see Secnon 8.6.1.1).

10. Fanim Evaluation or rework may be required for certam protective envelope
innallanans that included pipe imorferences (see Secnon 8.6.1.2).

,

i

|
11. F=pr __ g Evaluation or rework may be required to justify the dry joint junction box !

installation (see Section 8.6.1.3).
|.

|
01U05.307
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12. Several enhancements to the installation and QC procedures may be required to ensure |

that Thenno-Lag is installed in accordance with the installation specification (see Section

8.7.1).

13. CP CPM-10.3 requires review to validate Unit 1 installations (see Section 8.7.2).

14. Darn- are %&.4 to justify using ch== mal solvains for 351-2 Primer (see
Appendix A.1, Section VIII and A,Wir A.2, Secuan VIII).

.

I

'

15. Daen- are required to justify 350 Top Coat applications following a reduced cure
time (see Appendix A.2, Secuon VIII and Appendix A.2, Secuan VIII). |

'

I
16. Small conduits and large trays require additional tasang (see AWir C).

!

l
i

i
J

!

I

I

.

anos. n
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10..l Amencan Nuclear Insurers (ANI)

10.3.1 ANI Bulletin B.7.2,11/87 Arrar* ment
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10.12.7 ITL Raport No. 85-5-314. daad June 1985, 'One Hor:r Fire Endurance Test Conducted on
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2,1981 " Firs Ras ace of Irradised Ther sg 3' '

}

SMI5.no7



_ _ . _ . . _ _ _ _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _ _

.

ER-ME 067
Rev.O
Page 57 of104.

10.13 Thermal Science, Inc. (TSI) Installation Procedures

10.13.1 TSI Technical Note 20684, Revision V, dated November 1985, "Hermo-Lag Fire Bamer
System Installation Procedures Manual Power Generanng Plant Applicanons"

10.13.2 TSI Tanini Structural Steel (Later)

10.13.3
TSI Technical Note 80181, Revision II,"Thermo-Lag 3301 Sublimmg Coating Envelope
System Applicanon Procedures," dated December 1981.

10.13.4 TSI Tachnimi Note 80181, Revision IV, "Thermo-Lag 3301 Subliming Coating Fire Bamar
System Applicanon Procedures," dated June 1983.

10.14 CPSES Specificanons

10.14.1 CPSES Unit No.1 Specification No. 2323-MS-38H, " Cable Raceway Fire Bamers"

10.14.2 CPSES Unit No. 2 Specification No. CPSES M-2032, Lee a and Installation of Fire
Bamer and Fireproofing Matsnals"

.

10.14.3 CPSES Unit 1 and 2 SMTMn No. 2323-AS 47, "Firaptoofing of' Strucural Steel'

10.15 CPSES Drawings
.

J

10.15.1 CPSES Unit 1 Drawing No. M1-1700, "Thermo-Lag and RES Schedule"

10.15.2 CPSES Unit 1 Drawing No. M1-1701, Sheets 1-7, "Thenno Lag Typical Deuuls"

10.15.3 CPSES Unit 2 Drawing No. M2-1700, " Unit 2 Hanno-Lag Rsport"
'

10.15.4 CPSES Unit 2 Drawing No. M2-1701, Sheets 1-15, "Danno-Lag typical Details"

10.16 CPSES Calculanons

10.16.1 CPSES Unit 1 and 2 t'alaitarian No. ME-CA 0000 0Ni5, "Thanno-Lag Primary Protruding
Member Innen11memn. Pg:. "

10.16.2 CPSES Unit 1 and 2 Cala>1arian No. ME-CAM 2062, " Heat Transfer Analysis of Cable
Tray Suppons to Datenmne Thanno-Lag Rep'arements"

10.16.3 CPSES Unit 1 and 2 t'alantarian (G45/G-EE(BWO4 Rev. 0," Cable Ampacity Derating
Factors for Conduits Boxed in with 'thlag (TSI Product)"

10.16.4 CPSES Unit 1 and 2 Calculaticm No.16M5-EE(B)-140 Rev.1, "Ampacity of Power Cable
Wrapped with Thenno-Lag 3FF660 Installed as Free Air Drop"

'

t
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10.16.5 CPSES Unit I and 2 Calculation No.16343/G EE (B)-142, Rev. 2,* Thenno-Lag Tray
Interface Analysis'

10.17 CPSES Design Basis Documm

10.17.1 DBD-EE 052 " Cable Philosophy and Sizing Criteria," Rev. 3

10.18 CPSES Procedures
.

10.18.1 NEO Quality Assurance Deparanent Procedure No. NQA 3.09-1.07, "Inspecuon of Fire
Protecnon to Cable Raceway and Strucaral Steel" (CPSES Unit 1)

10.18.2 CPSES Construction / Quality Procedure No. CQP CV-107, " Application of Fire Barrier and
Fireproofing Matenals" (CPSES Unit 2 and Conunon)

|

|

|

'

i
s
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Appendix A.1

TSI MANUAL REVIEW - Unit 2
;i

Snee. CPES-M-2032 Rev.1
1

i

TEI Sessism No. or Dws.No. Sat $ect Addreamed la rwn.- I~

sparenceda=in I
Seesiam No.

Secuen I
l

A. General Description Desenbes NA
T-L Mamrial

B. Fire Barrier Design Describes 5 basic 3.1
designs of T-L
330

|
1

I. T-L Prefab. Panel Design Defines ranng 3.2 |
a. Composition and thickness,and I

b. Installation details inmllatian |

,

.

roguraments

II. T-L Preshaped Conduit Design Defines rating 3.2 e

a. Composition and thickness,and
b. Installation details installation

requiremems

III. Direct Spray Over Stress Skin Defines ranns 3.2
Design and thickness,and
a. Composition installation. .

b. Installation decads requirements i

,

F. Direct Spray On Design Defines rating 3.2
a. Composition and thickness,and
b. Installation decads installation

recurements

V. T-L 3304di0 Flexi Blanket Defines rating 3.2
'Ibermal Blanket Design and thickness,and
a. Composition installation I

b. Installation details requirements

C.Matenal Components Desenbes 3.2; 3.3
matenal used in
T-L 330 Fire
Barrier

l

ognns.un

I
J
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T51 SetsienNo. er Dwg.No. Subject Addrused in Cosamens
W in

Secties No.

D.Racommandanans-Pnmary Requires 1.2.15; 1.27 Spec. req.is 9'
Raceway Supports and All struct. steel to be versus TSI 18',
Penetrations Into the T-L 330 Fire pied min Justified by
Bamer 18' from fire calculanon ME-

barrier CA 0000 0965.

E. Preapplication Pracaces Contractor to be 3.2 *
,

j qualified by TSI

F. Safety Precaunons Conform to
! OSHA
t

| G. Delivery Ds6nes delivery 4.2

I

''R*''****

! H. Storage Ds6nes storage 4.2
| mndirinne and

tuRP.

Seenon II. T-L Fire Bamer System Provides detailed 3.3,

I for Cable Trays inser.and ',
,

| inmallnian
,

'

j sapence

!

:

I

amm.am

._. _
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TE Session No. or Dwg.No. Subject Addressed in Co m
Sp h in

Seeden No.

1. Prefab. Panel Ready Access 3.3
Design for Cable Trays

Fig.H-1 Solid Bottom
ITray Miter Cut
)Fig.H-2 Ladder Tray M2-1701 Sh5 Wire att.to ladder

Butted Cut Det.5-2 and diff. from spec.
Shil Det11-3 req. removal &

holes patchFig.H 3 Ladder Tray M2-1701 Sh11 Installation aid ~
Scored One Det11-4 only does not
Piece impact designFig.H 4 Solid Bottom M1-1701 Sh5 basis
Scored One Det.5-1 and

,

'

Piece Shil Det11-5
Fig.H-5 Ladder Tray

Scored One
Piece

1

2. Direct Spray Over Stress Skin Stress Sida
Design for Cable Trays Prep.Dec.with
FigH 6,FigH-7,FigH-8 Mech. Fasteners Not used

FigH-9,FigH-10,FigH-11 As Above but
usag s.a. wire
or bWiv Not used

.

Secnon m T-L 330 Fim Bamer Pmvides detailed 3.3
System For Protecnon of instr.and
Conduit, Cables Drops and Instr. installation
Tubing sequence

1. Preshaped Cond. Section Design 3.3
Fig.E-1

Preshaped Cond. M2-1701Sh4
Fig.m-2 Det Det4-1

Cond. Adjacent to M2-1701Sh4
Coner. Walt Det4-3

Otrf05.307
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'I1K Sadies M r Dwg.No. Stjas Addrammedin - Ceannens
SM in

Seedom No.

2. Direct Spray Over Stress Skin 3.3
Design
Fig.m-3 Direct Spray Not used

Over Stress Skin
Fig.E-4 As Above but 3

Hr.Det. Not used

3. Direct Spray-On Design 3.3

4.T-L 330460 Flexi Blankst 3.3
'!henn. Bamer
Fig.E-5 T-L 330460 M2-1701Sh4

Inst.Det.1-Hr. Det4-2
As Above but 3

|
Fig. E 4 Hr. NA

| Saenon IV T L 330 Fire Bamar for Provides dailad 3.3
1 Proeset. of Juncuon Boxes, Pull instr.and
! Boxas and Condulets instalianon e

segasoca

1.Prefabncated Panel Design M2-1701Sh2
Fig.IV-1 Prefab. Panel for Det2-3 Tie wires shown

Surf. Mounted remaning
Juret. Boxes /penetraung fire

Fig.IV-2 An Above but bemer
not surface
mounted Accepuble based

Fig.IV-3 As Above but for M2-1701Sb6 on TSI details II-
condulets Dee6.1 1,2, and 3

2. Direct Spray Over Stress Skin 3.3

3. Direct Spray or Trowel Appl. 3.3

4.T-L Flexi Blankat 3.3

}

Co7n5.307
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M Session No. erDwg.No. Siddets AMremind in - Commmemes
W in

Seedse No.
S& don V T-L Fire Barrier System Provides detailed 3.3
for Strucmral Suppom, Hangers and instr.and
Fire Dampers instaustion

sequence-

1.F.J.bru Panel Design
Fig.V-1 Detail for Struct. M2-1701Sh1

Steel Dett-1,-2,-3, -4

Fig.V-2 Detail for Fire Not used
Damper

2. Direct Spray or Trowel Appl. 3.3

, 3.T-L 330 660 Fleal Blanket 3.3

s ::ra VI T-L 330 Fire Bamer for Provides detailed 3.3
Interfaces instr.and

innrallarian
sequence

e

1. Installation of 1 or 3 Hour Fire innrallarinn 3.3
Bamer for Interfaces between Cable sequence for
Tray, Conduit. Instr. Tubing and prefab. or
Penser. Seal coenng over

stress akin
method

Fig.VI-1 T-L F.B. M2-1701 SHSA
raceway Det5-4
Interfacmg
w/penetr. seal
1/2"-lhr.

Fig.VI-2 As above but 1*- NA
3hr.

Fig.VI-3 As Above but NA-

2x1/2*-3hr.

;

.

.

(U7o5.307
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TS1 Setnes No. er Dwg.No. Subject Ashkummed in Commmaans

W in
seensa N

2. Installation of I or 3 hr. Self- Installation
supporung h between sequence for
Conduit or instr. Tub. and wall or prefab. or
Ceiling coanng over

stress skin or
flexi blankst
method

Fig.VI 4 Self-support. |
sys.of Not used j
prof. panels 1/2" :

I Fig.VI-5 As above but l' Not used
n
'

3.sasudlation of I or 3 hr. Self- Primdes detailed 3.3
: supporung Imarface between Cable instr.and

Trsy and Conduit installation
sequence

#Fig.VI 6 Typical cable I

tray and cable Not used e

interface

: Saenon VII T-L Fire Barrier 3.3

| Coatmg Applicanon

! T-L 351-2 Primer Applicanon 3.3

2.T-L 3301 Spray Application 3.3

3.T-L 330 Trowel Application 3.3

4.T-L 330660 Trowel Applicanon 3.3

5.T-L 350 Two Part Spillrusistant 3.3
Top Coat

6. Dry Film Dh Measuransat 3.3

7.Rapair Procedures 3.2

8.C.able Rapimenment 3.2
.

9. Post Application Procedures 3.2

I
_

1 ;

I expos.aof
I
|

. . . .
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TEL hein= No. or Dwg.No. Subject Adskmand b Communes
Spacine=da= b

waa- m-
section vm
A. Taehniemi De=- =-don

T-L 3301 Data Sheet 3.2

T-L 330 69 Stress Skin Data Sheet -

T-L 3512 Prigier Data Sheet I
3.2.2.5; Spec.lisu 351 and
3.3.6 chem. solveas;

Manual lists 351-
2 and water as a !
solvent -

Primer is not part
of Fire Bamer
System and

therefore does not
impa design
basis. Note:
dca-- will be

,

Prtmded to
justify
acceptability
[LATER)

1

l
|

|
|

i

|

03705.3o7
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'Ist Section No. er Dwg.No. Subject Addremed in Comensues

W in
Secties No.

T-L 350 Spill Rasistant Top Coat Specifies 28 days 3.2.7.2; 3.3.7.2 TSI temp. a least
Data Sheet or less than 20 ST above dew

reading on point spec does
moismre meter not list this req.;
for cunng of spec. solution

,

'

3301 before top req.10% by
cost appl. volume,TSI max

5% for roller
appl.10% for
spray.
Cure time for
3301 in 3.3.7.2
specified as 14
days Or less than
100 on moist-

meter. In 3.2.7.2
only 24 hrs
specified.

;
Top cost not part

,

of Fire Barner
System.
Documentation of
acceptabilhy will
be provided.

T-L 33070 Ceranne Insulator Data -

Sheet >

T-L Prefab.Panet Data Sheet ' *
-

T-L Preshaped Cond.Secuan Data -

Sheet

T-L 330 660 Flexi Blanket Bulk -

Matenal Data Sheet

B.Racommandme List of Instr. Tools -

C.Racommanded List of Spray -

Equipment

D.Raco== mad =1 Onsite Quality -

Control Proceduras

i

co7as.stn
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1
:

1

1 TSI MANUAL DIFVIEW - Unit 1
i Snee. 2323-MS -3aN Rev.2/DCA 77269 R3
|
|

;.
T5I Esenian No. er Dws.Ns. Saldest Addreuund in c-

!| W in
: Sestlem No.-

3939A.I
; A. General DmAs Desenbes NA
i
i T-L Material
j B. Fire Bamar Design Desenbes 5 basic 2.2.1
i designs of T-L
i
i 330

I. T-L Prefab. Panel Design DeSass rating 2.6.2; 2.7.2
a. Composition and *leirnaas,and

j b,Ineallarian details innemilarian i

3, requiremsnm.

I II. T-L Pr@ Conduit Design DeSnes rating 2.6.2;2.7i e
n. Composition

and nietn==..and
b. Installation details installation

I '*4"8'"''''8
i
; III. Direct Spray Over Stress Skin Dennes ratmg 2.7
! Design. and thickness,and

a. Composition innrallarian ,

b. Installation details requirements '
i

IV. Direct Spray On Design DeSass rutmg 2.7
i a. Composition and thickness,and
i b.Instalianon details installation )

'

requirements

V. T-L 330460 Flexi Blanket Dennes rating 2.7
'Ihsrmal Blanket Design and thickasas,and
a. Composition innallarian
b.Instalianon details requirements

C.Matanal Componsum Descnbes App.A Secr 2
matunal used in
T-L 330 Fire l
Barrier

.

OM
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131 Seedom he. or Dwg.No. inhje Addruned in Ca====mm

EM in
Seedon No.

D Recommendations-Pnmary Rae- 1 1.3.24; 1.3.25; Spec. req.is o'
way St. Dorts and All stn. setto t. 1.3.26; 1.3.28 versus TSI

'

.trations Into the T-L 330 Fire pre d min Just had t
. . ner if ,m fire calculatic

b: CA 0000 .
.-

E. Preapplication Practicas C:stractor to be 2.7
quined by TSI

_ .

F.ufsty Precemons Confore. to
OSHA

8 ?elivery Dennes dativery App.A Sect 4.2

recurements

H. Storage Dennes storage 1.3.17; 2.2.5
conditions and App.A Sect 1
temp.

iacnon II. T-L Fire Bamer System Prwides detailed Secuan 2.2.1;
Ifor Cable Trays instr.and 2.6; 2.7

' '

insentinaiae |

l
1

oms.un

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ __
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131 Sedam-No. er Dwg.No. Subjaet Addramed in Ca=====
SPedkation in

Seedom No.
l. Prefab. Panel Ready Access 2.6; 2.7
Design for Cable Trays

Fig.H-1
Solid Bonom
Tray Miter Cut

Fig.H-2
Ladder Tray M1-1701 Sh5 Wire att.to ladderBuned Cut Det.5-2 diff. from spec.

req. removal &
holespech
r sienaid

Fig.H 3 only dos not
Ladder Tray

~ Scored One
impact dasign
basis.

PieceFig.H4
Solid Bonom M1-1701 Sh5
Scored One Det.5-1
Piece e

Fig.H-5
Ladder Tray
Scored One
Piece

2. Direct Spray Over Stress Skin
Design for Cable Trays
FigH4,FigH-7,FigD-8 Stress Skin Not used

Prop.Det.with
Mech. Fastener

FigH-9,FigD 10,FigH-11 Aa Above but
using s.s. wire Not used
or banding

S *a m T-L 330 Fire Bamer Prandes detailed 2.6; 2.7System For Protection of instr.and
Condun, Cable Drops and Instr. 5-us_
Tubing sequenca

1.L h=r-d Cond.Seenon Design 2.7Fig.m-1
Preshaped M1-1701Sh4
Cond.Det. Det10Fig.m-2
Cond.Adjacem to M1-1701Sh4
Concr. Walt Det12

007n5.Bo7
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TSI Session No. or Dwg.No. Subject Addressed in r'a====wn N

SM in
Section No.

2. Direct Spray Over Stress Skin 2.7Design
Fig. m 3 Direct Spray Not used

Over Stress Skin
Fig.E-4

As Above but 3
Hr. Dec. Not used

3. Direct Spray-On Design 2.7

4.T-L 330460 Flexi Blankst 2.7
Therm. Bamer
Fig.m-5 T-L 330460 M1-1701Sh4

Inst.Det.1 Hr. Det11Fig.54 As Above but 3
Hr. NA

Sean IV T-L 330 Fire Bamer for Provides detailed 2.7 l

Protset. of Juncuan Boxas, Pull instr.and
Boxas and Condulets innenlinnan '

sociuence

1. Prefabricated Panel Design
Fig.IV-1

Profsb. Panel for M1-1701Sh2 Tie wires shown
Surf. Mounted Det2-3 r==iaia /
Junct. Boxes penetranng fireFig.IV-2
As Above but bamer.
not surface |

Acceptable based
|mounted on TSI details II-
'

Fig.IV-3 As Above but for Mi-1701Sh6 1,2, and 3.
condalses Dee6.1

2. Direct Spray Over Stress Skin 2.7
;

3. Direct Spray or Trowel Appl. 2.7

4.T-L Flexi Blankst 2.7
|

|

1

00705.Bo7 I

-_ _ ._. . _ _ _ .
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751 Seedes No. er Dwg.No. Sdject- Addressed in C====wn
%=-"~da-in

Seeden No.

Saction V T-L Fire Barner System Providas detailed 2.7
for Sauctural Supporta, Hangers and instr.and
Fire Dampers insultation

sequence

1.Prefabncated Panel Design
Fig.V-1 Detail for Struct. M1-1701Shi

Steel Dett-1,14.1
Fig.V-2 Detail for Fire Not used

Damper

2. Direct Spray or Trowel Appl. 2.7

3.T-L 330460 Fleri Blanket 2.7

Secnon VI T-L 330 Fire Bamer for Pnmdes detailed 2.7

t Interfaces inar.and

|
inerniinnan )
88EPIEE8 /

| 1. Installation of 1 or 3 Hour Fire fasentierian 2.7; 2.8
Barner for Interfaces between Cable sequence for
Tray, Conduit, Instr. Tubing and prefab. or
Penstr. Seal coanng over

,

i stress skin
Instbod <

Fig.VI-1 T-L F.B. M1-1701 SH5A
raceway DetS4
Interfacing
w/penstr. seal
1/2*-1br.

Fig.VI-2 As above but 1*- NA
3hr.

Fig.VI-3 As Above but NA
2x1/2"=3hr.

|

}

!

ctno5.Bo7

_ _ _ _ _ ,
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-r A

TSI Seenies No. or Dwg.No. Subject A&hund in Commenes
S M in i

seesian No. |

2. Installation of I or 3 hr. Self- Installation
supporting Interface between sequence for

i
Conduit er Instr. Tub. and wall or prefab. or

!Ceiling coating over '

stress akin or
flexi blanket
method

,

Fig.VI-4 Self-support. Not used |
sys.of '

pref. panels 1/2"
Fig.VI-5 As above but l' Not used

,

3. Installation of 1 or 3 hr. Self- Provides detailed 2.7
suppomng Interface between Cable instr.and
Tray and Conduit installation

sequence
Fig.VI4 Typical cable Not used

tray and cable,

interface

Secnon VII T-L Fire Bamer 2.7
1

Coatmg Applicanon

1.T-L 351-2 Pruner Applicanon 2.7

2.T-L 330-1 Spray Application 2.7
|

3.T-L 330 Trowel Applicanon 2.7

4.T-L 330460 Trowel Applicanon 2.7 I

5.T-L 350 Two Part Spillresistant 2.7
Top Com

6. Dry Film 1hickness Measurement 2.7

7. Repair Procedmus 2.9

8. Cable Replacement 2.9

9. Post Applicanon Procedures 2.10

Sectinn VIII
A. Techmcal Documentation

.

e

.- - -. - - -- __ .__ _____ __. . _. . __ -
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'JI Seedon No. or Dwg.No. Subject Addressedla Co===wn
RM in

Seedon No.

T-L 330-1 Data Sheet App.A Sect 5 Wire and banding
listed as semel not
s.s. Secnon 3
requires s.s. steel,

acceptable as-is

T-L 330 69 Stress Skin Data Sheet -

T-L 351-2 Primer Data Sheet 2.6.3; App.A Spec. lists 351 and |
Sect 4 chem. solvents; |

Manual lists 351- I

2 and water as a |
solvent

|
Primer is not part ;

of Fire Barrier )
System and |
therefore does not
impact design
basis. '

'D - to be
provided laser.

|

T-L 350 Spill Resistant Top Com 2.7.14; 2.6.3 TSI temp. at least
Data Sheet ST above dem

Point spec does ;
*

not list this req.;
spec solution
req.105 by
volume,TSI max
55 for roller
appl.105 for
sPrsy

| Top cost not part
! of Fire Bamer

System and
therefore does not

| impact design
l basis.
! %.- eian to

be provided later.
I

co70s.acn

__
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1

j 'IM Section No. or Dwg.No. Subject Addressed in Consmusnesi Spanneavia= in
i Seceiam N.
.

f

s T-L 330 70 Ceramic Insulator Data
j- Sheet

-

i T-L Prefab. Panel Data Sheet4 -

7

j T-L FiM Cond.Secnon Data -

; Sheet
1

i T-L 330460 Flexi Blanket Bulk App.A Sect 6
i Maternal Data Shastt

i B.Racomnwndad List ofInstr. Tools -

?

i C.Racom==adad List of Spray -

! Equipment
1

j D.Racommandad Onsite Quality -

! Control Procedures
:
a .

<

i
! 1

'

| /

|
f

I

:
1

.

:
1

,

!
i
a

1

!
4

i
j
4

i

k

i

d

i
,

|

1

1

!
'

i OWFo5.3tr7

.

i
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COMMODITY COMDuiT 3/4 CONDUIT 3/4 CONDUlT 1 IN CONDIUT 1 IN CONDUlT 1 IN CONDUlT 1 1/2
CONTROL INSTRUMENT POWER CONTROL INSTRUMENT POWER
FILL 30 % FILL 28 % FILL 36% FILL 30-40% FILL 35 % FILL 9 %

M2-1701 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5

DETAll NO. 4-6,7. 6-1,2 4-4,7, 6-1,2 4-6,7. 6-1,2 4-6,7. 6-1,2 4-6,7. 6-1,2 4-6,7, 6- 1,2-

TESTED NO NO NO NO NO NO

cot 4 FIGURATION

TEST NIA NIA NIA NIA NIA N/A

ACCEPTABLE
-

ACCEPTED TEST DATA TEST DATA TEST DATA TEST DATA TEST DATA TEST DATA

ENGINEERING EVALUATED EVALUATED EVALUATED EVALUATED EVALUATED EVALUATED
EVALUATION FOR SIZE FOR SIZE FOR SIZE FOR SIZE FOR SIZE FOR SIZE

ACCEPTABLE ACCEPTABtE ACCEPTABLE A00FPTABLE ACCEPTABLE ACCEPTABLE

DERATING NIA NIA 7.5 OR 20 % NIA NIA 7.5 OR 20 %

FACTOR BY BY
CALCULATIONI CALCULATIONI

METHOD TEST TEST
UL R6802 UL.R6802

TESTING 1 1 1 1 1 2

CATEGORIES

I
KEY t= TESTING REQUIRED TO SUPPORT POSITION

2= ENGINEERING EVALUATION BASED ON ITEM 1 'ING

3= ENGINEERING EVALUATION BASED ON PREShm (ESTS . ,

;_

---- --- - - - _ _ _ _ _ - _ _ _ -
2
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l' age 76 ut lutCOMMODITY CONDUlT 1 1/2 CONDUli 1 1/2 CONDUIT 2 IN CONDUlT 2 IN CONDUlT 2 IN CONDUlT 3 IN

,

CONTROL INSTRUMENT POWER CONTROL INSTRUMENT POWER
.FILL 29-46 % FILL 26-35 % FILL 9-28% FILL 13 - 32 % FILL 4-54 % FILL 8 - 35 %
*

M2-1701 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4 -1,2,3,4,5DETAll NO. 4-6,7. * - 1,2 4-6,7, 6-1,2 4-6,7, 6-1,2 4-6,7, 6-1,2 4-6,7, 6-1,2 4-6,7. 6-1,2

TESTED NO NO NO NO NO NO
'

CONFIGURATION

_

TEST N/A NIA NIA NIA N/A N/A )ACCEPTABLE
,

'

.

ACCEPTED TEST DATA TEST DATA TEST DATA TEST DATA TEST DATA TEST DATA :ENGINEERING EVALUATED EVALUATED EVALUATED EVALUATED EVALUATED EVALUATEDEVALUATION FOR SIZE FOR SIZE FOR SIZE FOR SIZE FOR SIZE FOR SIZEACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTA0LE
i

DERATING N/A N/A 7.5 OR 20 % N/A N/A 7.5 OR 20 %FACTOR BY
BY j

CALCULATIONI
METHOD CALCULATIONI )TEST

TEST !UL R6802
UL.R6802 iTESTING 2 2 2 2 2CATEGORIES

_ . . [
;

%

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _
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COMMODITY CONDUlT 3 IN CONDUlT 3 IN CONDUlT 4 IN CONDUlT 4 IN CONDUlT 4 IN CONDUlT 5 IN

CONTROL INSTRUMENT POWER CONTROL INSTRUMENT POWER

8 FILL 40 % FILL 12 - 54 % FILL 9 - 40 % FILL 34 - 38 % FILL 22 - 51 % FILL 13 - 26 %
h

M2-1701 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4-1,2,3,4,5 4 -1,2,3,4,5

DETAll NO. 4-6,7. 6-1,2 4-6,7. 5-1,2 4-6,7. 6-1,2 4-6,7. 6-1,2 4-6,7, 6-1,2 1-6,7, 6- 1,2

TESTED NO NO YES YES YES NO

CONFIGURATION ITL 84-5-387 ITL 84-5-387 ITL 84-5-387
_,,

TEST N/A N/A YES YES YES N/A

ACCEPTABLE
l

ACCEPTED TEST DATA TEST DATA N/A N/A N/A TEST DATA

ENGINEERING EVALUATED EVALUATED EVALUATED

EVALUATION FOR SIZE FOR SIZE FOR SIZE

ACCEPTABLE ACCEPTABLE ACCEPTADLE__1

DERATING N/A N/A 7.5 OR 20 % N/A N/A 7.5 OR 20 % q

FACTOR BY OY
CALCULATIONI CALCULATIONf

METHOD TEST TEST

UL R6802 UL.R6802
|

TESTING 2 2 N/A N/A N/A

CATEGORIES

|

l

~

-
-

. .

_ _ _ _ _ _ _ _

-
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I COMMODITY CONDUlT 5 IN CONDUlf 5 IN TRAY 12 X 4 TRAY 12 X 4 TRAY 12 X 4 TRAY 18 E4~~
| CONTROL INSTRUMENT POWER CONTROL INSTRUMENT POWER i

FILL 33 - 41 % FILL 32 - 51 % FILL 45-107 % FILL 22 - 30 FILL 3 - 48 % FILL 42-135% '

M2-1701 4-1,2,3,4,5 4-1,2,3,4,5 5-1,2,3,3.1 5-1,2,3,3.1 5-1,2.3.3.1 5-1,2,3,3.1 "
DETAll NO. 4-6,7, 6-1,2 4-6,7, 6-1,2 !

I
!
t

TESTED NO NO YES YES YES NO fCONFIGURATION ITL 87-5-77 ITL.87-5-77 ITL 87-5-77 i

i ;

TEST N/A N/A YES YES YES N/A
ACCEPTABLE >

ACCEPTED TEST DAfA TEST DATA N/A N/A N/A TEST DATA
ENGINEERING EVALUATED EVALUATED EV.* 8.UATED '

EVALUATION FOR SIZE FOR SIZE FOR SIZE i
ACCEPTABLE ACCEPTABLE ACCEPTABLE ,

-,

DERATING N/A N/A 31 % N/A N/A 31 % ~,
FACTOR BY BY !

CALCULATION / CALCULATION / !METitOD TESTING TESTING .

ITL82-335-F-1 IT L.82-335-F- t i

TESTING 2 2 N/A N/A N/A
~~

fCATEGORIES

__

I

I*

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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.OMMODITY TRAY 18 X 4 TRAY 18 X 4 TRAY 18 X 6 TRAY 18 X G TR * '' '24 X 4 X4
CONTROL INSTRUMENT POWER CONTROL POV. . H CONIHOL'i 39 % FILL 5 - 65 % F# I 9 'h FILL 9 % FILL 11 - 52 % FILI 11 - 53 %

M2-17ui b i,3.1 5-1.i.J,3.1 5-1,2,3,3.1 5-1,2,3,3.1
'

-

5-1,2,3,3.1 5- 1,2,3,3.1
DETAll NO.

TESTED NO NO HO NO NO . 'O
*

CONFIGURATION
. __

TEST N#A NI i nit NIA d% N/A
~ ~ ~

ACCEPTABLE
-

.--

ACCEPTED TEST DATA TEST DATA TEST DATA TEST DATA fEST D A ' TEST n e4

FPIGINEERING EVALUATED EVALUATED EVALUATED EVALUATED EVA' f.,
.

EVALUATION FOR SIZE FOR . :E FOR SIZE FOR SIZE FOR ds2E FOh .,.zE
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE

__.

DERAllNG tilA N/A 11 % N/A 31 % N/A
FACTOR BY BY

CALCULATION / C/- * ATIONI
re RHOD TESTING TLG alNG

ITL.82-335-F-1 ITL.82-335-F-1
TESTING 2 2 2 2 2 )
CAlt_uORIES

-

. _ _ _

|

~ .
m .
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|dO5EMODITY TRAY 24 X 4 TRAY 24 X 6 TRAY 30 X 4 TRAY 30 X 6 TRAY 30 X 6 TRAY 36 X5' ~
~

INSTRUMENT CONTROL POWER CONTORL INSTRUMENT CONTROLg FILL 1 - 43 % FILL 15 - 55 % FILL 20 - 120 % FlLL 21 - 44 % FILL 21 % FILL 6 %
h

M2-1701 5-1,2,3,3.1 5-1,2,3,3.1 5-1,2,3,3.1 5-1.2.3.3.1 5-1,2,3.3.1 5-1.2.3.3.1
'~

DETAll NO.

.. _

._ .

INS'TED NO NO NO NO NO NO
~~

CONFIGURATION

. __

TEST NIA NIA NIA N/A NIA N/AACCEPTABLE

.__ _

ACCEPTED TEST DATA TEST DATA TEST DATA TEST DATA TEST DATA TEST DATAENGINEERING EVALUATED EVALUATED EVALUATED EVALUATED EVALUATED EVALUATEDEVALUATION FOR SIZE FOR SIZE FOR SIZE FOR SIZE FOR SIZE FOR SIZEACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTADIE

DERATING N/A N/A 31 % N/A N/A N/A
"

FACTOR BY -

CALCULATION /
METl10D TESTING

ITL.82' 335-F-1-

fE5 TING 2 2 2 1 1
-

CATEGORIES

- _ . . -

m .m

s

. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ . . _ - _ _ . - -
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COMMODITY TRAY 38 X 8 AIR DROPS PULIJJUNCTION TWO TRAYS TWO CONDUlTS ELEC BOXES
INSTRUMENT VARIOUS BOXES IN COMMON IN COMMON IN COMMON
FILL .8 % VARIOUS ENCLOSURE ENCLOSURE ENCLOSURE

M2-1701 5-1,2,3,3.1 3-1,1.1.1.2.2.2.1 2-2,3 NIA N/A N/A
DETAll NO. 3-3,4,5

TESTED NO YES PARTIAL NO NO NO
CONFIGURATION ITL.84-5-387 ITL 84-5-387

TEST N/A YES YES NIA N/A N/A
ACCEPTABLE i -

_

ACCEPTED TEST DATA TEST DATA TEST DATA TEST DATA TEST DATA
ENGINEERING EVALUATED EVALUATED EVALUATED EVALUATED EVALUATED
EVALUATION FOR SIZE FOR CONFIGURE. FOR CONFIGURE. FOR CONFIGURE. FOR CONFIGURE.1

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE j
!

DERATING NIA VARIOUS VARIOUS, VARIOUS VARIOUS VARIOUS ;

FACTOR BY JUSTlFICATION JUSTIFICATION JUSTIFICATION JUSTIFICATION '

CALCULATION IN DCA IN DCA IN DCA IN DCA
METHOD 16345-EE(B)-140 ENGINEERING DASI ENGINEERING BASI ENGINEERING BASI ENGINEERING DA3

,

TESTING 1 N/A 3 3 3

CATEGORIES i

i

!

!
;

|

'
-

-
. .
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COMMODITY STRUCTURAL 4

STEEL
VARIOUS

.

I
!M2-170t NIA

'

DETAll NO.

_ _ _ _ . . . _ .

TESTED PARTIAL
CONFIGURATION UL X611 .

f

TEST YES f
ACCEPTABLS I

i

IACCEPTED TEST DATA
ENGINEERING EVALUATED ,

!EVALUATION FOR CONFIGURE.
ACCEPTABLE

|:

|

DERATING N/A
'

FACTOR
I

METitOD !
!

TESTIUG 3 |
CATEGORIES :

_ _ . ;
;

I

:

-

_ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ -__ - ___ _ _ _ < _ - ., - , . . . - - - - _ __-
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APPENDIX C

Eugineermg Evaluation
of

Generic Non-Tested Configuration ,

for
Raceways

Then are basically two Non-Tested Genanc Configuranons at CPSES. They are; 1) small conduits (with
diaaasters rangmg in size from 3/4 in to 3 in and 2) large cable trays (with widths ranging from 18 in to -
36 in).

A. Satall Condmts

There are fundmannfly two types of failure modes of fire barners protectag raceways. One failure
mode is that the thermal propernes of the fire bamer mmenal are not adequate to limit raceway
tempersmres and thus cable tempersmres below a predeteramed - value (NRC references
325'F). He other failure mode is lack of fire barrier ;-..my, that is the fire barner does not remam
intact durmg the fire scenano (e.g., the joints or seems open up).

For small conduits, the issue is a thermal propenies problem. Only 4 in. and larger conduits have been
tested with normo. Lag fire barner systems. For conduits (round fire bamer), smaller diameter conduits
present the worst case thermally. This is predicated by the fact inat the wall thickness of the conduit get I

thinner as the conduit diameter decreases (i-t-i=g the mass) and the weight of matenal (W) to heated e

penmeter (D) ratio decreases as the condun gets smaller (3/4 in.; W/D = .10; and 4 in.; W/D=.54).
As the "W/D' ratio decreases for a given thermal resisance, internal temperatures will increase. (Ref
5).

In order to determme the effect of the reduction in conduit size, thrw fire snodels (thermal models) were
used. One was a hast lump model and the other two were fini2 element nonsteady state heat trsnsfer
models. Rough the resula between the 3 models varied greedy, the results for various size conduits
within each model varied less than 15 percent. Based on a rev% of the Fire Tests, a small 3/4 in,
conduit could reach 350*F. However, the NRC in genene istter 86-10 stated that with adequate
justificanon higher tempersmres would be acceptable. Based on the types of cable used at CPSES (IEEE-
383 qualified cable, the resuhs of the fire endurance tasu, and Refs. 6 and 7), tempersmros as high as
400*F would be acceptable. He acceptabilky is based on the fact that circun imagray can be maintained
and the cables inside the fire barrit will not ignne.

l

I

o m os.a w

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - .
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! 1. Discussion of Fire Models

i a) Heat Lump Model

The heat lump model was taken from Ref. 2 and is as follows: I
i>

!-

,

i

AT' = % T' - T* m
j h C,(W/D) + 1/2 CfA

i
: ,

; I

: I

N
;
i

! aT, temperamre rise in the steel (*F)=

1 D heated penmater (ft) = ir d; d = outer I.D. of conduit=

W-

weight of conduit (steel only) per linear foot=

: C, steel specific heat (Btu /lb'F) use .12 Btu /lbm-F Ref. 2=

I C specif4 heat of Dermo-Lag (Btu /lba 'F) use 2.3 disenenad later=

j Pi density of Hermo Lag (lmb /ft') use 73 per Ref.1=
' T, fire temperamre ('F)=

Where Tr = G logic (0.133t + 1)+T.

/C 620 'F per Ref.1=
i

time elapsed in seet =

T. original ambient %.rure 75'F used per Ref. 8=

T, steel temperamre 'F=

k, thermal conductivity of Thermo-Lag (Btu /ft-s 'F) (discussed later)=

h nickness of Denno-Lag in ft use .5 in/12 = .04 design min.=

time step in (sec)at =

By running this equauon in an iterative process, using small time incr.ments, the temperamre of the steel
can be deterssed. He three variables which greatly effect the rardts of the model and are not constant
are; the specific heat (C), density (P1) and thermal conductivity (h) of Denno-Lag. Dermo-Lag is a
sublinung matenal which sublimes around 375'F. The physical changes that take place have not had
sufficient data collected to pamde dataded data on the physical changes. For this analysis, a C of 2.3
Btu /lbm*F was used based on Ref.1. His C, is an rpproximation of the heat capacity during
sublimation. A densay of 78 lbm/ft' was used, this is the densiry at 70*F, and a thermal condu.tivity
of .03 was itsed. Normally b = .1, however .03 was used to account for charring.

This model was run on 5 in., 4 in., 3 in., 2 in.,1 in. and 3/4 in. conduits. As can be seen in Figure
C-1, the effect of conduit size, only has a small impact on temperamre,

nis model was also run on 4 in. and 3/4 in conduits varying the h and C. The results showed that
varying these parameters only slighdy, varied the results significandy, but that the difference in
temperamre due to conduit size remained around 10 percent between the 4 in, and 3/4 in,

ocnos.acn
,
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b) Finite Element Models

The two finite element models basically use the same approach except one was normalized to a flat plate
model while the other used a circular model. The basic format of the equations used are as follows Ref.
4:

, , , , , ,

b (T' - T )
#8

AT" = A x
3h, C, x P, x V

, , , , ,

Where AT, = change in rustens! temperamre
k, = thermal conouctivity of catenals

C. = specific heat of matenals
P, = density of matenal
A = area of matenal
h, = thickness of amenal
at = time incremem
T - outside surface temperature4

i

T, = inside surface temperamre

By making up a series of small elemems (using the above equation), a model of the Thenno-Lagged
,

conduits was made. To nedal the fire conditions, the following was done to the model. i|

i

The flame temperature was modeled using the following equation to sinalate the ASTM E-119 Time -
Temperamre curve.

T, = C log 10 (0.133 t + 1) + T. Ref.2
T, = fire tempermure 'Y.
C = 620 constant Ref.2i

t = time (sec) lapsed time
T. = ambient tempenture,535'K = 75'F ambiam

k
1he therms! heat transfer for convective and radiative best transfer was modeled by replacmg with

a; where a = ar + ac ar is the radiative component and equals 1.714 x 104 x E, x (T,*4 - T '4)/ (T, -
i

T)i

where T, = Fire Temperates
T = surface Temperamre of matsnalsi
E, = flame emissivity this was varied between .7 and 1 and shown to have insignificant

impact on the results.

ac is the ennvective heat transfer componem, which was kept constant at 6.0 Ben /hr-ft**F. This sinw4tes
an air velocity of 1320 fpm which is larger than the air movement in any ASTM E-119 furnace.

}

co7es.arr
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.

C, for the steel was modeled using the following equuion from Ref.1.

C,
= .100322 + (3.3075 x 105 x T.) + (9.383 x 10* x T)

C, = specific hem of steel
T, = temperamre of steel

k, for the steel was modeled using the following equauon from Ref.1.

k, = .05305 - (2.23 x 10'8 x T,) + '(1.186 x 10' x T,2)
k, = thermal conducuvity of steel

C, for the %ermo-Lag was modeled using the following equauons based on Ref.1.

C, = .3 for T < 350*Fi
C, = .08 x (T - 350) + .3 for T = 350'F To 375'Fi i
C, = 2.3 .08 x (T - 375) for T = 375'F to 400*Fi i
C, = .3 for T > 400*Fi

Where

C, = specific hem of Dermo Lag
T = temperamre of nermo-Lagi

he variation between 350*F and 400*F is to represent the impact of subliming on the model.
,

k, for Hermo-Lag was modeled using the L ".owing equaions based on Ref.1.

4 = .1 for T < 350'Fi

A = .01 for T 2 350'Fi

Where

( = %ermal - - nay of Dermo-Lag

his increme is used to represent the increase in k caused by the expansion of TSI material
during sublimag and the chamng effect.

nese models were also run on 5 in,4 in,3 in, 2 in,1 in and 3/4 in conduits. Even though the results
differed greatly between the two models and the varymg of parameters, the difference in the effect of size
remamad about the same.

Herefore, the ^ -y. ie of amaller conduits can be W to be above the of a 4 in conduit, butw

will be within acceptable limits. Dess models were run to judge the sensinvity of the raceway internal
.-y. tre to raceway size using existag test data. Based on these results mimmal risk exists inw

proceeding with the Unit 2 installations wine hnal justification will be based upon augw=4 testing.

.

k

sY
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B) Larre Travs

Unlike the < mall conduits, the large trays are a barrier integrity (structural) concern, insaad of a thennal
concern. This integrity concern is based on the supponed length of TSI matenal.

At CPSES, in accordance with the installation specifications, for trays 24 in and over, addnional steel
banding is required. This additional banding provides an increase in support for the Thermo-Lag. In
addition, for the tops of trays, the "V" in the Thenno-Lag is installed perdienlar to the tray, this also

'

mersases the strucmral intagnty of the fire bamer.

Based on these additional installation requirements at CF2ES, the fire barner around, large trays will
remam mtact, thereby providing the required level of protection.

These conclusions will be sue =aa'd by additional tesung as noted in Seenon 9
.
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APPENDIX D.1

DCAs POSTED AGAINST SPECIFICATION 2323 MS 38H

ACCEPTANCE /DCA NO. REV NO. DEVIATION RESOLUTION
18569 0 Fire protection envelope is seisuucally too rigid. No impact on

Install flexible fire barrier system. Add Design Basis
spa 6n secnon 3.8.5. Specification sections
3.6.8,3.6.9,3.7.7 and 3.7.5 are not applicable

78607 0 DFT for site fabricated Thermo-Lag Panels. DCA Engineenng
Basis

81340 0 9' Rule. Final l' of protruding items DCA Engineerms
(instrmnent lines) are covered by insulation. Basis

81377 0 9' Rule. Final l' of protruding item is a DCA Engmeenng
lamphead. Basis

85011 0 330660 flexiblanket thickness violation (3/8" vs. DCA Engineering
1/2') due to interference. Wrap is required to Basis
limit combusables oniy.

86194 0 Interference. 4' chill water pipe interferes with See Section 8.6.2
cable tray fire bamer aarlaunce. TSI prefab '

panel inside tray. Pipe wrapped with TSI 330-70
ceranue blanket.

86764 0 Interference. 6" chill water pipe interferes with See Section 8.6.2
cable tray fire bamer enclosure. TSI prefab
panel inside tray. Pipe wrapped with TSI 330-70
ceramic blanket.

86804 0 9' Rule. Final pomon of protruding item is DCA Fa-i==nng
smoke doesctor Basis

86805 0 9' Rule. Final portion of protruding item is DCA Engineering
smoks desactor 00418. Basis

89857 1 Interfurance. 10' condenser vacuum line See Section 8.6.2
imorforms with 4" conduit fire bamer enclosure.
(< 1/8'). TSI h==nt (not included) states
1/8" fDiet TSI 3301 has a 12 min. fire raung.
Pipe wrapped with TSI 330-70 ceranne blanket.

89860 2 Prefab panel with no stress skin installed between DCA Fagi-ing
interfaces. Prefab panel banded per 330460 Basis
requiremens. SDtemp installed in cable tray at
stress skin / cable interface. Detail 144.
Common enclosure through wall sleeves (TWS).

coms.ao7
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,

.

D( JSTEb AGA iST SPECIhCATI 2323-M 18H
'

ACCEPTANCE /
DCA NO. REV NO. DEVIATION RESOLIJrION

17 3 .iternate detail to wrap non-essential cable DCA Enginsonng
airdrops to reduce weight of Thenno-Lag Basis
cable tray.

,

91146 1 Prefab panel w/o stress skin was used to cover See Section 8.6.2
pipe support. TSI 33070 ceranue blanket was
used to provide wrap for 2" SW line. Invokas
requamems of calcularian ME CA-0000 0990
R/O to ju:.1 TSI 330-70 wrap.

91906 0 5" Rule. Invokas e=Wlarian ME-CA 0000CJ62 See Secuan 8.6.1
R/O for rdada: coverage to 5". Detad 14-1.
Invokas requirements of 2323-ES-100 for m ving
cables.

92198 0 Kellum grips, shims, and Ci+. Fire stop DCA Enginsonng
escoeds 11" protruding item limit in order to Basis
install one fire stop only.

2137 I 3301 bulk used as se adhesive on embed pir.2 in DCA Engineenng
lieu of mechanical festanars. Details 121 r Basis /

12-1.1.

92580 0 Interference. 4" DD line interferes with two DCA Fap= dug
seperses cable tray fire barriers (< 1/32' and Basis
< 3/4"). At 1/32' interface install 330 460 and
install prefab panel w/o stress skin imide tray.
At 3/4" inserface install prefab pena: w/o stress
skin.

| 92541 0 5' Rale. Invokes calculation ME-CA 0000-2062 See Section 8.6.1

| 1U0 fbr reducing coverag: " 5". Design utilizes
! banderough and oc sin = that shown on
i Detail 2 3. Does not invots 2323-ES-100 for

moving cahies.

i 92588 2 330660 band spacing nos met. First and second DCA Enge-: ring
layers of 330660 will uverlap insenes of being Basis
ofhet.

|

.
i% 0 Secondary intanarence. 2* CC line througn pipe DCA Enghg

I suppon is a secon q intensrance a:.. m not Basis
1henno-Lagged. .aside of pipe support H CC-1-
EC 006 002-3 is not ThennoJ ***=d

"

l.

'

| otncs.stn
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i

DCAs POSTED AGAINST SPECIFICATION 2323-MS-38H.

}
ACCEPTANCE /

| DCA NO. REV NO. DEVIATION RESOLim ON |.

92610 0 5" Rule. Invokes calculation ME CA 0000-2062 See Section 8.6.1 |*

R/O h reducing coverage to 5". Does not
invoke 2323-ES-100 h moving cables.

92613 0 5" Rule. Invokes calculation ME CA 00002062 See Section 8.6.1: R/O h reducing coverage to 5". Does not'

invoke 2323 ES-100 for movmg cables.
;

92644 1 Fire stop. Deletes fire stop requirements b DCA Fas--nng,

j conduits that begm and end in same area (Room Basis
'

'
115A).

92665 2 5" Rule. Invokes calculation ME CA 0000-2062 See Section 8.6.1I R/O h ../ i.ieg coverage to 5". Invokes 2323-
ES-100 for movmg cables.

! 92768 2 Reduction in overlap requirements k 330-660 DCA Engineermg
j and 3301 interface from 3" min. to 1" min. Basis

| 92784 0 Padweian in overlap requirements for 330 660 DCA Engineermg
! and 3301 imorface from 3" min. to 1" min. Basis 14

i 1
; 92791 1 Interference 3' DD line is a secondary See Section 8.6.2

3; interference. Pipe is wrapped with TSI 330 70 |
! coranue blanket. Invokes cale ME CA 0000-990
{ R/O to justify wrap.
:

1 92813 1 5' Rule. Invokes calculation ME CA 0000-2062 See Section 8.6.1
| R/O for reducing coverage to 5". Does not
| invoke 2323-ES-100 for moving cables.
| Common ~%2 e-multiple trays and alitow

enclosed by single fire barrier.,

92831 0 Reduction in overlap requirements for 330660 DCA Enginsenng
j and 3301 interface from 3" min. to 1/2" min. Basis

92876 0 3301 bulk used as adbesive on embed plate in DCA Enghing
lieu of machaniral fasteners. Deuul 12-1 and 12- Basis
1.1.

92935 0 Fire stop. Reduction in depth requirements for DCA Engineering
3301 fire stop from 4* 5" to 11/16" min. Basis

92971 0 Padweian in overlap requirements for 330660 DCA Engineerms
and 3301 interface from 3" min. to 1/2" min. Basis

otnas.so7
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DCAs POSTED AGAINST SPECIFICATION 2323-MS-38H

ACCEPTANCE /
DCA NO. REV NO. DEVIATION RESOLUTION

92977 0 5' Rule. Invokes calculation ME CA 0000 2062 DCA Engmeanng
R/O h reducing coverage to 5". Does not Basis
invoke 2323-ES-100 h movmg cables.

92988 1 Conunon Enclosure for air drops and conduits. DCA Engineermg
Air drops & C12006987 and C12004695 are Basis
covered by pasfab condme w/o stress skin.

93005 0 P=herian in overlap requirements h 330660 DCA Engineenng
and 3301 interface from 3" min. to 1/2' min. Basis

93093 0 5' Rule. Invokes calculation ME CA 0000 2062 See Section 8.6.1
R/O h i 4=g coverage to 5". Does not
invoke 2323-ES-100 h moving cables.

93169 1 Air drop is wrapped with 330 660 flexiblanket DCA Fap- 2g |
completely through enclosure and contmuss to a Basu
separate enclosure. |

93240 0 Stress Skin. 3 foot long piece of prefab panel DCA Engineermg ; !
w/o stress skin is installed on bosom of tray Basis |,

T120AD01.

I

com.se
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APPENDIX D.2

DCN'S POSTED AGAINST SPECIFICATION 2323-MS-3m

ACCEPTANCE /DCN NO. REV NO. DEVIATION RESOLUTION
687 0 Dry-joint fitting for Junction Box Cover.

See Section 8.6.3
Turnbuckle banding design.

i

1
1

I

2

1

.
. . . . . . . . . . . . . . . .

.
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APPENDDC DJ

NCRS POSTED AGAINST SPECIFICATION 2323 MS 38H

ACCEPTANCE /
NCR NO. REV NO. DEVIATION RESOLUTION

88-12990 1 RES Installation. Non "nienno-Lag related. NCR Engineering
Basis

89-03584 1 Ternperamre. Thenno-Lag 330-1 subliming NCRKap= sg
matenal awaad=4100'F storage limit. Accept Basis
per TSIletter of Apr 51989 and recast

89 03680 0 Flexiblankets and Prefab Conduit sectiocs NCR Engmeenng
damaged by water. TSI Telecon. Basis

89 05610 0 Flexiblanket exceed min / max thickness. TSIletter NCR Enginsenng
dated Nov, 13, 1989. Basis

89 05613 0 COC for density requirements of 330660. NCR Fap-- Ag
Basis

89-08602 0 Digital thennometer failed calibration; coating NCR Engmeenng
applications. Basis ,

89-08867 0 DFT dimensions preshaped conduit sections NCR Engineering '

Basis

89-11534 2 330 660 Flexi-blanket exceeds max thickness NCR Engineering
requirement. Basis

89-11587 1 DFT and density measuremems for 330 660. NCR Enginsonng
Basis

89-11600 1 DFT and density measuremems for 330660. NCR Engmeering
Basis

89-11786 0 No density stmed on COC. NCR Engineenng
Basis

89 00502 0 Mininnun storage temperamres. NCR Faya== mig
Basis

I

)i

i

oms.un
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j DCAs POSTED AGAINST DRAWINGS M1-1701

ACCEPTANCE /
,

; DCA NO. REV NO. DEVIATION RESOLUTION
| 079272 6 M1-1700-added notes 4A and 4B re: through wall DCA engineenng;

sleeves and protruding items. M1-1701 - added basis) detail 5 4 and 5-5 for Thermo-Lag / Bisco seal*

interface (CT). Added detail 4-4 for Thermo-~

Lag / Bisco seal interface (F1 conduit).
; Qualificanon of'Ibermo-Lag penetranng a Bisco
i
. blockout jusufied by TSI Test ITL 82-3-2 and'

Spec 2323-MS-38F.

081380 DCA not provided for review N/Aa

{ 081631 3 Provided detail and notes for protectag a DCA engmeermgj coarminmaar penetranon. basis

! 083340 1 Conunon enclosure. Caadah and interferences. DCA engmaenng
i
! basis
'

083342 3 Common enclosure. Conduits, junction boxes, DCA engmeenng
and TWS. DCA allows band through method basis

; similar to Detail 2-3. #

:

: 083356 0 Common enclosure. Conduits. DCA engineenngj
basis

! 083656 0 Revised detail numbers for consistency. DCA engineenng
! basis

; 084505 4 Allows the use of Bisco fire stops (and specifies DCA engmeenngj y.vdiess) in Thenno-Lag inarmitarians. basis

084682 0 Conunon enclosure. LBDs for aanmarini conduits. DCA engmeermg
basis

4 084863 0 Provides wrap detail for conduit and small bore DCA engmeering
pi s hanger. basisP

084866 0 Conunon enclosure. Feneatial conduit and DCA engineering
nonessannal conduit, basis

084868 0 Imerterance. Prefab (w/o stress skin) installed DCA engmeering
between pipe interference and bottom of essential basis
raceway.

omas.am
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DCAs POSTED AGAINST DRAWINGS M1-1701

ACCEPTANCE /
DCA NO. REV NO. DEVIATION RESOLUNON

084871 1 Interference. 4" Fire Protocuon Pipe interferes DCA engineermg )
with protocuve envelope for essennal cable tray. basis j

Include Pipe in envelope and wrap as protruding
item.

085079 1 Interference. HVAC is in hard contact with DCA engineerms |
=amial cable tray. Install (2) layers of 330460 basis
flexiblanket inside of tray at poim of contact.

085683 1 Alternate detail provided for conduit /unistrut DCA engmeermg
arrangement. Created Detail 6.3. Anchor tie basis

wire used instead of machanient fasteners.

086095 0 Interference. Seismic angle interferas with DCA engmeermg
protocuve envelope for essential juncuan box. basis
Flat board used and Detail 2-3 band through
method was used.

086183 3 Provided details for protruding air drops that DCA engmeermg
penetras a cable trays prunary proescove basis I

envelope. Parinc== reqmre protocuan from 9*- '

11" to 4"-5". Detail 3-1, 3-1.1.1, 3-1.1.2, 3-2.1,
3-3, 3-4.i

086802 1 9" Rule. Provided detail 7-4 for wrapping fire DCA engineermg
deesceor as protruding item. basis

087040 1 Penetranon Seal. Clarified ampacity concerns DCA engineerms
with BISCO SF60/150 seal material. Added basis
noems so M1-1701 Sh. 2 and 4.

087594 0 Inmarfarance. Sway strut and pipe clamp interfere DCA engmeermg
with protective envelope installation for essennal basis
cable tray. Sway strut transferred to DCA
87593. Pipe clamp protected by depressed box
design.

087918 DCA not gedded for review. N/A

088553 0 9' rule. Protruding item coverage cannot most DCA engmeering
9" criteria when measured from ousade the basis
protective envelope. Measure from inside
envelope.

088583 0 Interference. Non===*=i=1 cable tray interferes DCA engineermg
with protective envelope for two essential cable basis i

trays. Wrap none4! tray. '

ocnos.arr
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) DCAs POSTED AGAINST DRAWINGS M1-1701
,

ACCEPTANCE /f DCA NO. REV NO. DEVIATION RESOIRTION
; 088584 1 Imerference. Cable tray support prevenu proper DCA engmeenngi

installaion of enn cap. Tubing restramt block basisj will not allow full %" coverage of essennal cable
tray. Utilizes band-through method as shown on,

i Detail 2-3. Reduces and cap thickness
j rectuirements.

ii 088660 1 Interference. 2" SS pipe imerferes with DCA engineenng |
| inerallanan of me nrimi cable tray protective basis

- g'
i envelope. Use Dotad 12 to include 2* pipe in
;

protscrive envelope. Non essannat tray
j (protrudag item) invokes calenlanan ME-CA-

| 0000 2062 in wr.p 5 .

089513 0 Cable tray overfill and cables touch concrete DCA engmeenng
.

| beam. Install protecove envelope up to bottom of basis
; beam and banderough normo-Lag,
t

! 089750 DCA not provided for rwiew. N/A I:

| 089751 DCA not ynmded fbr rwiew. N/A
! 089855 0 Interference. Pipe hangers interfere with proper DCA engmeenng i

,

j lasimitanan of protecave envelope for essannal basis'

cable tray. Install box design, depressed in cable
j tray to avoid interference.
,

i 089856 3 Conanon Enclosure. Two trays and two DCA enginsonng'

conduim. Inserference. Pipes interfere with basis
proper installation of annarsial cable tray
proecavo envelope. Flex 2 blanket used inside tray
as point of inserference.

089858 1 Inserference. Inan1M pipe interferes with DCA engineering
proper innen11arian of esamtial cable tray basis
proescrive envelope. Notch prefab panel and
install flexiblanket at interface. Install flat board
inside of rail.

089860 DCA not ;,idded for rwiew. N/A
089927 DCA not provided for rwiew. N/A

\
'

|
|

|
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DCAs POSTED AGAINST DRAWINGS M1-1701

ACCEPTANCE / !
DCA NO. REV NO. DEVIATION RESOLI?ff0N

089993 3 Interference. 2" pipe imerferes with proper DCA engmaenng '

installation of cable tray protecave envelope. basis
Fire damper frame interferes with BISCO seal
installation. Cover pipe as protruding item and
use M Board to support Thermo-Lag.

'

090222 0 Common enclosure. Air drops and =haddad DCA engmeerms,

conduit sleeves. basis,

090227 0 Interference. Conduit and air drops interfere DCA engineenng
i

with proper installarian of cable tray proescove basis
envelope. Install % section of preshaped conduit
330-1 at interface.

091026 0 Uss of preshaped conduit seenon larger than DCA engmeermg,

| conduit size. Detail 4-1.1 basis

091146 DCA not pmAisd for review. N/A
j 091235 1 Cable tray not protected between nodes identified DCA engineermg i!

on M1-1700 installation schedule due to air drop. basis e

Essennal cables are ps _=+i

091416 0 Interfereness and seal imorface. Use common DCA engineering
enclosure. basis

091631 1 Seal interface. Box in tray to concrete only. DCA engineenng
basis

091737 1 Conunon enclosure. Multiple trays and "IWS. DCA engineerms
basis

091738 0 Conunon anelas=v. Multiple trays, air drops DCA engmeanng
and TWSs. basis

091822 0 Protruding leem. Non-essential cable trey shares DCA enginsenng
common support with essential cable tray. basis
Flexiblanket used to wrap nonM cables in
8F87-

091823 0 Seal interface. Install sheet metal and butt DCA engmoenng
"Ihanno-Lag to concrete. basis

091985 0 Psoximity of essential conduits require detail DCA engineering
modificanon. basis

I

.
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ACCEPTANCE /DCA NO. REV NO. DEVIATION RMOLITTION
092007 0 Ini I-w. Instrument tray (angle) prevents DCA engineenng

proper installaion of protective envelope at cable basis
tray suppon. Wrap instrument tray (angle) for
28". .

092134 0 Seal interface. Modify sheet metal installation. DCA engineenng
basis

092167 2 Cable tray shims for interferences and overfill. DCA engineenng
basis

092168 1 Interference. Instrument tubing suppon prevents DCA engmeenng
proper installation of --I cable tray basis
protective envelope. Modify support and wrap
three sides.

092200 0 Seal interface. Use 'Ibermo-Lag panel flush with DCA engineenng
concrete. basis

092204 0 Conanon enclosure. Multiple cable trays. DCA engineenng
basis

092205 1 Modify essential cable tray protective enclosure to DCA engineenng
include air drop and ground cable, basis

092206 0 Seal interface. Modify sheet metal sleeve in area DCA engineering
of air drop. basis

092207 1 Common envelope. Multiple trays. DCA enginsonng
basis

092212 2 Alternas pant-leg design for piei.cing air drops. DCA engineering'

Detad 7.5. basis

092213 0 Alternas thenno-lag design for ground nut on DCA engineenng
conduit. Danil 7.1. basis

092214 1 Air drop and Kellum grip coverage. Flexiblanket DCA engineering
enters prosecuve envelope. basis

092260 0 Flex Mk/ Rigid conduit interface. Detail 7.2 DCA engineenng
basis

092294 DCA not pieu for review. N/A
092295 DCA not pie /dsd for review. N/A
092317 DCA not provided for review. N/A

coms.ao7
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ACCEPTANCE /
DCA NO. REV NO. DEVIATION RESOLimON

092383 0 Common enclosure and seal interface. Multiple DCA engmeerms
basistrays. .

092451 0 Butung Thermo-Lag to concrete su: face. New DCA engmeermg
Decad. basis

092462 DCA not provuled for review. N/A

092515 0 Co... ..... - p den. Box as if protruding DCA engmeerms
item. basis

'

092535 0 Overful. Shim cable tray as required. DCA engmeerms
basis

092536 0 Interference. Grating support steel interferes with DCA engmeering
essennal c: duit protective envelope. Trim basis
grating support.

092537 0 Interference. Fast Board. DCA engmeering
basis

) .

092545 1 Interference. Wrap pipe as protruding item. DCA engmeermg i

basis

092555 0 Common enclosure. Mr Drops. DCA engmeermg
basis

092556 DCA not prtmded for review. N/A

092564 1 Connnon enclosure. Multiple condmis DCA engmeering
PhWaak wrap. basis

1

092566 0 Provide thenno-lag box to include air drops. DCA engmeermg |

basis 1

092583 0 Inserierence. DCA engmaanng |

basis |

092584 0 Interference. Pips. DCA engmeering
,

|
basis !

092585 2 Overful. DCA engineermg I
basis |

092586 2 Air drop wrap too stiff to complete installarian. DCA engineerms
basis

092588 DCA not provided for review. N/A
i

092605 DCA not provided for review. N/A

,
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ACCEPTANCE /DCA NO. REV No. DEVIATION RESOLITTION
092611 DCA not provided for review. *

N/A
092612 0 Identify essannal cables and specify detail.

DCA engmaanng
basis

092615 DCA not piviided far review.
N/A'

092634 DCA not provided for reyww.
N/A

092642 0 Wall penetranng and structural steel " secondary' DCA engmaanngsesel member.
basis

092665 DCA not pamded for reyww. N/A
092684 0 Cable tray overSil and conenne butt.

DCA enginsonng
basis

092705 0 Air drops through penetranon.
DCA engineering
basta

092720 0 Ground cable is thennally conductive path. DCA engineering
basis

092730 0 Conunon anciosars.
DCA engmeanng '

basis
092731 0 Thenno-Lag coverage for two essential conduits. DCA enginsonng

basis
092732 0 Conanos anciosars. DCA enginsonng

basis
092734 0 Cable tray protective enclosure box so allow for DCA engmeanngcondsk.

basis
092741 0 Interdutunees. Condsk Suppons and cable tray DCA engmeanns

bundle at and of tray. basis
092744 0 Conanos ancionare. Tray and multiple conduits. DCA engineering

basis
092745 4 Air drops; ahernnes detail.

DCA engineering
basis

092755 2 Ampacity concerns; Additional thicicness of 330 DCA engmeering660. Air drops.
basis

092768 DCA not provided for review. N/A
092771 0 Add note for batting 'Ihanno-Lag to M-Board. DCA engineenng

basis

co705.3tp
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ACCEPTANCE /
DCA NO. RD 40. DEVIATIQIf REEQL' ',g]g

092772 : "ommon e. aosure. Cable Trays and Junction DCAe enng
Jox. basis

092813 P".A not rnvided for review. N/A

092838 0 Alternas banding detail h cable tray supports DCA engmeermg
with diagonal brace. basis

092839 0 Modify detail to enclose corm.dt LBDs wit' taro L CA engmeermg
clearance. basis

092841 1 Interferuna. HVAC dust st:Sener. Install 2 DCA engmeermg
layers of 330 660 around cable tray at interface. basis

092860 0 Common enclosure. Air Dr us. DCA engmeering
basis

092868 0 9" rule. Measure from cable tray to cable tray DCA engmeermg
instead of from oc a proescerve envelope. basis

092869 0 Imerference. 4" pipe interferes wm: noper DCA engineermg ;
in=rallarian of essential cable tray promeuve basis ,

envelope. Use flat board on side tail.

092875 DCA not provided for rimew. N/A

092876 CA not primded for review. N/A

v2905 1 Interference. 2" Pipe interferes with proper DCA enginsonng
insemilarian of essential cable tray prosecuve basis,

I

envoicpe. Remove .de rail exannaions and us
flat boerit.

0920" 0 '' rule. Invokes ententarian ME CA 0000-2062 DCA engine .ng
| for reducing coverage from 9". basis

,
092- 0 Overfill tray with side amannians. Use siltemp DCA engmc..mg

|
.

before insulting p.utectrve envelope, basis

| 092960 DCA not provided for review. N/A ;
i

'9297 DCA not provided for review. N/A

993006 0 fflII. Install siltemp over cables before DCA engmeeting
^:alling protective velope. Band through side basis
s.

B3008 DCA not provided for review. N/A

i

mas.nor
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ACCEPTANCE /! DCA NO. REV NO. DEVIATION RESOLITTION
f 093010 0 1s; '--.ce. Steel L sesi imerferes with DCA ensmaannsj

!
proper msralianan of cable tray protective basis
envelope. Use flat board.

a

093025 0 9" rule. Raquest to measure direct thermal
DCA engmeermg

conducave path from inside protocrive envelope. basis
093041 0 Cable tray overft11. Raquest to install side rails DCA enginearmgi and siltemp to protect cables. basis
093059 0 Detail to butt 330 660 to M-Board. DCA engmeanng

basis
093096 0 Common enclosure. Cable trays and air drops. DCA engmaanns

Used fistboard. basis
093104 1 Pies.sive aivelope fbr comnw== penetranon. DCA engmeering

basis
093108 DCA not provided fbr review. N/A
093117 0 Common spelasure. Cable tray, TWS, and DCA engmaenngjunction box.

basis e

093130 0 Overfill. Estend thenm4ag side panels and DCA engmeering
install siltemp over e2Aes.

basis
093137 0 Interference. Condm s imorfere with proper DCA engmeenng

la=rallariaa of essennal cable tray protocove basis
envelope. Modify proescovo envelope (depressed
box) and wrap conduits as protrudag items.

093148 DCA not provided fbr review. N/A
093169 DCA not provided fbr review. N/A
093193 0 9' rule. Raquest to measure protruding item DCA engmeerms

from inside of proescrive envelope, basis
093240 DCA not provided fbr review. N/A

esms.nar
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April 3, 1992

MEMORANDUM FOR: Frank J. Miraglia, Deputy Director, Office Nuclear Reactor
Regulation

FROM: A. Bert Davis, Regional Administrator, Region III

SUBJECT: CALLAWAY PLANT - THERM 0-LAG CONCERNS

Your memorandum dated February 6, 1992, identified concerns pertaining to
missing test results and engineering analyses to support Thermo-Lag
installations at the Callaway Plant. From discussion with Loren Plisco of
your staff, we understand the problem of missing test results and analyses is
widespread. This is based upon additional site visits made since your
memorandum on Callaway. You have, therefore, concluded that this issue should
be addressed in a generic letter which is being prepared by the special NRR
team reviewing Thermo-Lag issues.

Accordingly, no further action on the issue will be taken with respect to
specific plants until issuance of the generic letter. Following issuance of
the generic letter, we will proceed with whatever inspections are required.
Currently, our next routine fire protection inspection at Callaway is planned
for February 1994.

We will address the second issue in your memorandum (licensee's inability to
locate a specific vendor supplied record) as part of a general inspection of
Callaway engineering and technical support activities now scheduled for July
1992.

Please contact Mr. H. J. Miller (FTS 388-5788) of my staff if you have any
questions on our response.

')

5 ( L
"

A. Bert Davis
Regional Administrator

1
1

cc: J. Zwolinski, NRR -
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