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|. July 23, 1991

e MEMORANDUM FOR: Carl Berlinger, Chief
Generic Communications Branch {Division of Operational Events Assessment

FROM: Conrad E. McCracken, Chief !
Plant Systems Branch !
Division of Systems Technology j,

i
SUBJECT: PROPOSED INFORMATION NOTICE ON THERMOLAG FIRE RETARDANT i

MATERIAL |

Enclosed is a proposed information notice concerning possible deficiencies
in fire barriers for safe shutdown components constructed of Thermolag, a
fire retardant material manufactured by Thermal Science, Inc. of St. Louis,
Missouri.

River Bend Station (RBS) began experiencing degradation of their Thermolag fire
i

barriers since about 1987. In order to resolve certain questions concerning the |
fire retardant qualities of the Thermolag barriers as constructed at RBS, they I

embarked on a full scale fire testing program in 1989. A Thermolag protected
tray did not survive one of the tests conducted'for RBS by Southwest Research |

,

[ Institute. This Information Notice describes that failure. Because of the
generic implications to both PWR and BWR plants, the Plant Systems Branch

,

believes the proposed information notice should be issued promptly to notify Iother licensees of the problems. i

1

Originalshedby !
'

|
Conrad E. McCracken, Chief j

Plant Systems Branch
1

Division of Systems Technology i

:

Enclosure:
Proposed Information |

Notice
i
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UNITED STATES -

NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION

WASHINGTON, D.C. 20555

IJuly , 1991 *

NRC INFORMATION NOTICE N0. 91- : FAILURE OF THERM 0 LAG FIRE BARRIER MATERIAL
TO PASS 3-HOUR FIRE ENDURANCE TEST

<
.

Addressees: '

All holders of operating licenses or construction permits for nuclear power
reactors.

Purpose:

This information notice is intended to alert addressees to problems that could
'

result from use of Thermolag material to satisfy the electrical raceway fire

protection requirements for safe shutdown components specified in Section III.G.2

of Appendix R to Part 50 of Title 10 of the Code of Federal Regulations (10 CFR
'

!

Part 50). It is expected that recipients will review the information for
iapplicability to their facilities and consider actions, as appropriate, to j

avoid similar problems. However, suggestions contained in this information

notice do not constitute U.S. Nuclear Regulatory Commission (NRC) requirements;

therefore, no specific action or written response is required.

Description of Circumstances:

The Gulf States Utilities Company, the licensee for the River Bend Station

(RBS)submittedLicenseeEventReports(LERs) 87-005, 89-009, and 90-003 to the

NRC. The NRC staff reviewed test reports and associated documents regarding the

RBS electrical raceway fire barriers to determine if the problems identified in
,

the LERs could affect other NRC licensees. The electrical raceway fire barrier

/
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material used at RBS is Thermolag, a product manufactured and supplied by

Thermal Science, Incorporated, (TSI), of St. Louis, Missouri. TSI provides |

Thermolag in thicknesses rated as providing 1-hour and 3-hour protection.

The NRC staff identified two relevant fire test reports regarding the 3-hour

rated Thermolag material covering test configurations of the 30-inch aluminum

electrical cable tray. The first set of tests was performed in April 1989 at
1

the Chicago Construction Technologies' Laboratory (CCTL) and documented in CCTL

Report 240056. RBS personnel witnessed this test, in which the Thermolag

material passed the 3-hour fire endurance test and the hose stream test. The

RBS personnel questioned the validity of the test since an additional layer of
'

what appeared to be trowel-grade Thermolag had been added to the entire bottom

surface of the test specimen. The NRC reviewed CCTL Report 240056 and found no

reference to an additional layer of Thermolag or consideration of additional #

thermal protection that may have been added to the test specimen as a result.

The second test was performed in October 1989 at the Southwest Research

Institute (SwRI), SwRI Report 01-2702. This test showed high temperature

anomalies within 45 minutes in the center of the cable tray with castrophic

failure and collapse of the tray within li hours. The failure of this second

test raised questions regarding the validity of CCTL Test Report 240056

and of the Thermolag material when used to protect any 30-inch aluminum or

steel cable trays. 'The NRC staff has not reviewed other tested configurations

of TSI Thermolag.

.
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Discussion:
;

l

i

The Gulf States Utilities Company has extensively use,d Thermolag to protect ]
|raceways and components throughout RBS that are related to safe shutdown. j

At least 40 NRC licensed facilities use Thermolag to construct fire barrier
. 1

i

assemblies with 3-hour and 1-hour ratings to enclose electrical raceways and i-

other safe shutdown components.
,

|

1

During routine walkdown inspections, RBS fire protection personnel began

noticing degradation of the Thermolag 1-hour and 3-hour rated fire barriers - |

C in about 1987. The large number of observed deficiencies prompted the licensee

to expand these walkdown inspections to include all Thermolag barriers.

|

#The subcontractor who installed the Thermolag fire barriers at RBS was

approved by TSI as a qualified installer. However, during the installation at !

RBS, the subcontractor removed a factory-installed component of the Thermolag

called " Stress Skin." Stress skin is a wire mesh fabric component of Thermolag

built on one side of the 1-hour fire-rated board and both sides of the 3-hour

fire-rated board. This component is critical to the structural stability of

the product during fire exposure according to TSI.

The RBS fire protection personnel assumed that all barriers were degraded

because their staff had found that many sections of the inside layer of the

stress skin had been removed during initial installation at RBS. Additionally,

the licensee was concerned about Thermolag installations covering large cable
'

trays. The licensee uses Thermolag to protect 30-inch wide cable trays.

However, the largest cable trays known by RBS personnel to have been tested by

/
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TSI were 18 inches wide. The licensee questioned the validity of extrapolating,

results from the 18 inch wide tray tests to its 30-inch wide trays. Therefore,
A

the licensee decided to conduct full scale fire tests using 30-inch wide trays
,

to validate the protection of these trays as installed.

In October 1989, SwRI tested two U-shaped 30-inch wide aluminum ladderback

cable trays and several other penetrations constructed in the same test slab.
,

One of the cable trays was enclosed in a 3-hour fire-rated barrier constructed

of Thermolag material in accordance with TSI's published installation instructions.
;

The other cable tray was enclosed in a 3-hour rated fire barrier constructed of
.

[ a different material in accordance with that manufacturer's published installationi

;

instructions. RBS personnel constructed the twin cable tray fire barrier test
i

'

set up at the SwRI test facility. I-

J

The specimen was considered to have failed when the internal temperature
,

reached 400*F. All 44 thermocouples inside the Thermolag-protected tray I

reached failure temperatures in times ranging from approximately 45 minutes to

85 minutes. Conductor-to-ground failure occurred in the power cable at 60

minutes. The Thermolag enclosure had totally disintegrated at 77 minutes, and

the cable tray collapsed at 82 minutes. None of the thermocouples in the tray

protected with the other fire retardant material registered temperature above

400*F and no electrical failure occurred in the cables in that tray over the

full 3-hour test.

The SwRI test results and the as-installed Thermolag configuration prompted RBS

to institute a 1-hour fire watch patrol in all areas that depend on Thermolag

barriers for protection of safe shutdown capability. The licensee is evaluating

,
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various repair procedures to resolve this problem at RBS. NRC Information
Notice 88-04, " Inadequate Qualification and Documentation of Fire Barrier
Penetration Seals," provides additional discussion and considerations regarding
qualification of installed fire barriers.

,

This information notice requires no specific action or written response. If
you have any questions about the information in this notice, please contact the
technical contact listed below or the appropriate Office of Nuclear Reactor
Regulation (NRR) project manager.

!

:

Charles E. Rossi, Director
iDivision of Operational Events Assessment

Office of Nuclear Reactor Regulation 1

!
..

Technical Contact: Ralph Architzel
!301-492-0804
I

IAttachment: List of Recently Issued NRC Information Notices
,

I
1

1

* Transmitted by dated

Document Name: INFO NOTICE - NOTLEY I

SPLB: DST SPLB: DST SPLB: DST RVIB:DRIS |

DNotley;dr1** RArchitzel** CMcCracken JPetrosino**
7/2/91 7/2/91 7/16/91 7/3/91

***0GCB:DOEA:NRR RPB:ADM ***D/01 ***D/0IG ***C/0GCB:00EA:NRR i

TechEd** CHBerlinger
/ /91 7/10/91 / /91 / /91 / /91

***D/DOEA:NRR
CERossi
/ /91 '

**See previous concurrences.

*** Delete from concurrence
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various repair procedures to resolve this problem at RBS. NRC Information
Notice 88-04, " Inadequate Qualification and Documentation of Fire Barrieri

Penetration Seals," provides additional discussion and considerations regarding
qualification of installed fire barriers.

This information notice requires no specific action or written response. If
you have any questions about the information in this notice, please contact the
technical contact listed below or the appropriate Office of Nuclear Reactor *

Regulation (NRR) project manager.
|
4

.J

'
Charles E. Rossi, Director
Division of Operational Events Assessment-

'

Office of Nuclear Reactor Regulation
. ..

.

Technical Contact: David Notley
1 301-492-0831

Joseph Petrosino
301-492-0979 e

Attachment: List of Recently Issued NRC Information Notices

)

|

* Transmitted by dated

Document Name: INFO NOTICE - NOTL
'
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This information notice requires no specific action or written response. If

you have any questions about the information in this notice, please contact the
technical contact listed below or the appropriate NRR project manager.

Charles E. Rossi, Director .

Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

,

Technical Contact: David Notley
301-492-0831

Joseph Petrosino
301-492-0979

'

Attachment: List of Recently Issued NRC Information Notices

e
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23 August 1991

.

Mr. Frank Carrett
Arizona Public Services
P OBox 52034
Phoenix, Arizona 8F-2034

Subject: TSI's Response To The NRC Information Notice No. 9147
" Failure of THERMO LAG Fire Barrier Material To Pass Fire
Endurance Test"

Dear Mr. Ganett:

We have reviewed the content of the above referenced Notice. As we understand,.

the NRC is addressing the following:

(a) Removal of Stress Skin from the THERMO-LAG 330 Prefabricated / Preshaped
Items. The NRC, very correctly, condemned that action. In essence, the Notice
concludes that the removal of the Stress Skin from the prefabricated panels and
preshaped conduit sections substantially reduced the structural and fire

,

resistive properties of the THERMO-LAG 330 Fire Barrier System.

b) bck of documentation and qualification tests of THERMO-LAG applicable to
large cable trays. The Licensee questions the validity of extrapolating results

. from small cable trays to 30 inch wide cable trays.

(c) A test failure involving the THERMO. LAG 330 Fire Banier System, when
installed on a 30 inch aluminum electrical cable tray, performed in October 1969
at Southwest Research Institute.

(d) Lack of documentation of qualification tests which demonstrate that
aluminum conduits penetrating the THERMO-LAG 330 Fire Barrier System
have been tested.

(e) hek of documentation and qualification tests for joint installations that
demonstrate that dry fitting methods are qualified. *

The supplementary information presented herein should clarify these issues.

THERMAL SCIENCE, INC. * 2200 CA$$ ENS DR. * ST. Louts, MO 63026 * (314) 3491233
Telem 209901 (Aruwerbodu TSI UR) * Telecopier (314) 3491207

-
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Mr. Frank Garrett 23 August 1991

Arizona Public Services Page 2

.

(a) Removal of Stress Skin from the
THERMO LAG 330 Prefabdcated/Prasha3m! Items

The Stress Skin element comprises a entical component of the THERMO-LAG
Prefabricated Panels and THERMO-LAG Preshaped Conduit Section Designs. In
essence, the Stress Sidn is the skeleton of the System, and its removal greatly
reduces the physical properties (fire resistance, structural integrity, etc.).

Subsequent tests performed at the Fire Research Facilities of Thermal Science,
Inc. and Southwest Research Institute demonstrated that a substantial,

reduction in the fire resistance capability of the THERMO-LAG 330
Prefabricated / Preshaped Fire Barrier System resulted from this action.

(b) Tests on 30 inch Aluminum Cable Travs

Two successful full scale fire endurance tests on 30 inch wide aluminum ladder
back trays were conducted at the facilities of Construction Technology e

Laboratories in Skokie, Illinois. The tests followed the prerequisites of ANI
Bulletin #5. The performance of the tests was under total control of the test
laboratory. The manufacturing process was carefully recorded and monitored
.by both 'ISI's Quality Assurance Department and Construction Technology
Laboratories.

The cable trays were protected with the THERMO LAG 330 Prefabricated Panel
Fire Barrier Design.

The tests were performed in April and May,1989. *the cables were generic.

data acquisition for both cable trays followed the, length of each cable tray. The
Also, one bare copper wire was run in the entire

same prerequisites.

The data Wahlon was comprised of continuous temperature and electrical
integrity measurements. The electricalintegrity measurements were
continuously monitored during both the ASTM E119 Are endurance test and
water hose stream exposure.

. ,

D
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Mr. Frank Garrett 23 August 1991*
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i

e
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.'
Both test reports were published by Construction Technology laboratories, Inc.

;
in October 1989, and are as follows: .

;

I CTL Report No. 240056 824-63
; " Fire Test On Aluminum Ladder Back Cable Tray Protected By

THERMO-LAG Prefabricated Panels In A Steel Bulkheadi

i October 1989 - Revision 1"
. ,

'

CTL Reoort No. 240056-824 824-59
! " Fire Test On Aluminum ladder Back Cable Tray Protected By

THERMO-LAG Prefabncated Panels For Gulf States Utilitiesi

l
: October 1989 - Revision 1" '

i '

1 .

Complete copies of the test results, including pertment QA documentation, arei

available upon written request.

(c) Southwest Research Institute Test

#

The referenced test was conducted at the facilities of SWRIin October 1989. TSI
does not have a copy of this test report. We did, however, receive a certain
amount of written and verbally transmitted information from GSU personnel
who were involved in the performance of the test.1Sl's personnel did not
. participate in the installation of the THERMO. LAG Pire Barrier Materials to the
cable tray nor did they witness the actual test.

It is significant that two test articles, composed of dissimilar materials, were
installed on a common steel support. One of these entities was a 30 inch |

aluminum cable tray protected with the THERMO-LAG 330 Fire Barrier System. j
The other entity employed a " ceramic" material which,in accord with the |

manufacturer's data, has a negative coefficient of thermal expansion. It shrinks
when heated. The THERMO. LAG ym.Ged cable tray and the "commic" entity
were in intimate contact with each other at the base comprised of a 4 inch
tubular support.

Further, it appeared that the THERMO LAG material was installed on the steel
support using 18 gauge wire which was wrapped around the steel support itself
and anchored to the cable tray prior to the installation of the THERMO. LAG
material. ,

i

1.

..

, .- r
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3 Mr. Frank Garrett 23 August 1991
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*

We believe that upon commencement of Bre, the ceramic material started to*

: shrink and recede from its interface with HIERMOLAG, exposing the steel of
the common support to the flames. This,in turn, promoted a very rapid rate of

'

; heat transfer under the THERMO LAG barder and into the cable tray itself.
:

j GSU personnel informed 'ISI that at approximately 42 minutes into the test, the ;

; bottom of the tray support fell off and, at 47 minutes, the integrity of the system . ;

; was lost. |
! l

|

| The initial separation of THERMOLAG segments from the tubular steel and
} their subsequent drop from the bottom of the structural support, allowed for

| direct contact of the steel with the flames and subsequent flame penetration
j onto the exposed steel and into the cable tray. As a result, the aluminum tray,

resting on the tubular steel, was abnonnally heated. The aluminum tray, for'

| practical purposes, was now void of thermal protection.
.

)
- TSI's conclusion is that the manner in which the THERMO LAG 330 Fire

Barrier System was installed at the cable tray / tubular steel support interface,
,

i was a cause of the breach of the integrity of the thermal protective system. ,

.

I TSI also observed that the three hour THERMOLAG 330 Prefabricated Panel
j was "V'' grooved on the Areside, for convenience in forming contour surfaces

.such as the transition section from vertical to horizontal. The THERMO LAG,

'

Stress Skin Type 330"69 was therefore cut, providing a gap in substantial excess
of 1/4 inch, probably more than 1 inch. That void was filled with the

'

! THERMGLAG 3301 Sublimiry Trowel Crade Material. The Stress Skin, at this
separation, was not replaced. "he above method of installation is not
acceptable. In order to have a valid test, a continuous layer of THERMO-LAG
Stress Skin Type 33049 is required.:

For the foregoing reasons,it is 'ISI's conclusion that the test performed on
,

October 26,1989 at the facilities of Southwest Research Institute, was not a valid
test. .

:
I

..

.

-
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.__._____m __ _ _ _ * _ - _ _ _ _ - u - _ _ ,. r. a w-P



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

..
,

.-
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- Arizona Public Services Page 5'

.

(d) Aluminum conduits Peneratine the THERMOSLAC Fim Banier System
,

Under a CSU contracted test program one and three hour fire endurance and
water hose stream tests were performed on a 30 inch aluminum cable tray with
a 4 inch aluminum conduit penetrant - partially enclosed with the THERMO-
LAG 330 Fire Barrier System. These tests were successfully completed in
November and December 1990.

(e) Dry fittine ioints etc.

These are not allowed under 'ISI procedures.

1

We hope that the foregoing comments will be helpful to you. ,

Yours truly,

'

O
Richa A. Imhman
Assistant to the President

RAL/mm
.

.

.
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THERMO-LAG 330-1 SUBLIMING COMPOUND

Index

1. Data Sheets
2. Test Reports

.
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THERMO-LAG 330-1 SUBLIMING COMPOUID,

DATA SHEET
.

.

PRODUCT DESCRIPTION: THERMO-LAG 330-1 is a water based,
fireproofing, thermally activated,
cubliming and insulative coating.
When exposed to flame, the material
volatizes at fixed temperatures:
exhibits a small volume increase
through formation of a multi-cellular
matrix: absorbs and blocks heat to
protect tho substrate material.

TYPE: THERMO-LAG 330-1 Subliming Compound

COLOR: Antique White

FINISH: Textured

OUTSTANDING FEATURES: Ease of Application
4

Excellent exterior and interior durability i

No flash point or fire hazard
Chemical Resistance
No asbestos
Rugged

]

COMPOSITION AND PHYSICAL PROPERTIES:

SOLVENTS WATER
I

Net Weight / gallon lbs/ gal 10.5 * 0.5
Non volatile 66 Min.
Flash Point None
Consistency Semi-solid, paste-like
Warranted Shelf Life 6 Months
Storage Conditions Above 32*F and Below 100*F*

1

'

,

|
TSt, INC. * 3260 B A M AVE. * ST. LOUIS, MO. 63139 * (314) 352.*A22 * Telext 44 2384 1
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THERMO-LAG 330-1 SUBLIMING COMPOUND |

~'

1

DATA SHEET CONTINUED
.

|

BASIC USE: THERMO-LAG 330-I is applied to cable j
'

trays, cable drop and junction box ;

assemblies, structural steel, suppar:-

structures, containment vessels, tank
cars, and other similiar entities. ,

'

THERMO-LAG 330-1 is applied to protect,l .

the substrate against loss of structura
stength and accessing temperatures during
exposure to fire. One and multiple hour
fire ratings can be provided as determined
by test utilizing the ASTM E-119 time -
temperature environment, hydrocarbon or
chemical fire environments.

THERMO-LAG 330-1 Subliming Compound has
also been tested per ASTM E84 Standards
byanindego11owingresulgsgaboratoryendent testin
with the

Flame Spread 5

Fuel Contributed 0

Smoke Developed 15

T

i COATING THICKNESS: The coating thickness is a function of the !
specific weight of the steel to be protected. |
The heavier the steel, the thinner the coat- )
ing required for a given fire endurance i
rating. (Specific film thicknesses are |

specified by the owner or his duly authorized !
representative.)

,

i

PACKAGED: 55 gallon drums approximately 500 net lbs. !

THERMO-LAG 330-1 Subliming Compound is
supplied in containers bearing Underwriters
Laboratories labels.

,

STORAGE CONDITIONS: Store above 32*F and below 100*F.
!

. ,

-2-

.

i

- , .
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THERE -LAG 330-1 SUBLIMING COMPOLIND
'

DATA SHEET CONTINUEDj.
.

.

o
'

.

!
d

'

SURFACE PREPARATION: 1. Surface unst be clean, dry and free .

i from contaminants including oil,
*

'

grease and scale prior to application.
j

| 2. THERMO-LAG 351 Primer should be used
I as and where required.

!
i

MIXIEG: Material should be stirred to a homogeneous
consistency prior to application.

TEMPERATURE / HUMIDITY:
THERM 0-LAG 330-1 Subliming Compound shall
be applied in conformance with good paint-
ing practices. The surface shall be dry,
above 40'F and below the dew point. .

|

METHOD OF APPLICATION: May be applied by airless spray, air atomiz-
ing spray, brushing, rolling or caulking gun.

RECOMMENDED SPRAY l

EQUIPMENT: For spray application direct from the
Ishipping container, air-ram (45 :1 & 10:1

compression ratio) extrusion pump,
airless spray or air atomizing spray
equipment should be used.

1

-3-
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THERMO-LAG 350

TWO PART SPILL RESISTANCE TdPCOAT
,

DATA SHEET*

.

PRODUCT DESCRIPTION:
THERMO-LAG 350 is a two part
spill resistant topcoat with a
formulation designed to provide i
chemical and corrosion resistance to
protect against abrasion, moisture,
corrosive fumes and chemical contact.

PHYSICAL PROPERTIES:

Color: White

Finish: Gloss

Solids by Volume: 34.0 * 1.0% Mixed
Theoretical Coverage: 50 Sq. Ft Per Gallon
Mixing Ratio By Volume: Part A - 4 To Part B - 1

Net Weight Per Gallon: 10.93 0.20 lbs (Mixed)
Storage Temperature: Minimum - 35'F Maximum - 120*F

Protect from freezing. In cold
weather, store materials inside
above 60*F until use.

Shelf Life: 6 Months at recommended storage
temperatures.

Flash Point : Above 135'F

Pot Life: 10 hours at 60*F
8 hours at 77'F |

4 hours at 100*F j

Surface Temperature: Minimum - 40*F Maximum - 120*F

Thinning: Use clean water. For air spray thin
up to 10% airless spray, brush
or roller, up to 5%.

.

* (314) 352 8422 * Telext 44-23843260 BRANNON AVE. * ST. LOUIS, MO. 63139TSI, INC. *
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THERMO-LAG 350
'

TWO PART SPILL RESISTANCE TOFCOAT.

DATA SHEET CONTINUED
.

CHEMICAL RESISTANCE: ,

l
'

OCCASIONAL CONTACTFREQUENT CONTACT :

Alkali Solutions Fresh Water Organic Acids
Alcohols Waste Water Mineral Acids
Aliphatic Hydrocarbons Mineral Oile Oxidizing Agents

Aromatic Hydrocarbons Vegetable Oils Ketones
Salt Solutions

BASIC USE: Especially formulated to provide
compatibility when used in the
THERMO-LAG 330-1 Subliming Material
System. THERMD-LAG 350 Two Part
Water Based Spill Resistant Topcoat
provides excellent protection against
water flow, climatic variations,
chemical attack and physical abuse.
This material has been tested in
accord with ASTM E84 Standards by
an independent testing laboratory
with the following results: 1

'

Flame Spread: 5
Fuel Contributed: 0

!Smoke Developed: 0

PACKAGED: 5 Gallon Kits consisting of one
short filled 5 gallon pail of Part A
and a one gallon can of Part B.

,

h
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THERMO-LAG 350j

TWO PART SPILL RESISTANT TOPCOAT

DATA SHEET CONTINUED
.

.

SURFACE PREPARATION: The surface should be clean, free of
'

loose and foreip contaminants and *
dry: at least 5 F above the dew point.

Moisture meter readings, using a
Delmhorst Moisture Meter, Model DP
must be taken and readings of 20 or
less must be obtained prior to the
topcoat being applied.

|

MIT~.NG: Stir contents of Part A, making sure )
no pigment remains on the bottom.of
the pail. Add Part B (1 gallon
containgsr) to Part A (5 gallon pail).
Mix with a power mixer until the two
components are thoroughly blended.
Do not use mixed material beyond pot
life limits.

Application can be made by sp/ cross
ray,METHOD OF APPLICATION:

roller or brushing. A criss
application technique is recommended
to help achieve pin-hole free coverage.

APPLICATION EQUIPMENT:

Brush: Use Nylon or synethetic
bristle brushes.

!
8 Ro11ces: Use short nap synthetic rollers for

smooth surfaces.
Use long nap synethetic rollers for'

rough surfaces.
.

-3-
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THERMO-LAG 350
'

TWO PART SPILL RESISTANT TOPCOAT
,

DATA SHEET CONTINUED
..

:

I
:

APPLICATION EQUIPMENT:
I

|For Air Spray: .

Air Mat'l
Fluid Air Hose Hose Atomizing Pot

& Tip gp_ ID ID Pressure Pressure <

Devilbiss E 2 or 5/16" 3/8" 75-100 10-20 :

MBC or JGA 78 or or psi psi

or equal 3/8" 1/2"
.

NOTE: Iow ambient temperature applications or longer hoses |
I

require higher pot pressure.
i

For Airless Spray

Material Hose Manifold
Tip Orifice Atomizing Pressure ID Filter

0.015" to 0.019" 2700-3000 psi 1/4" or 3/8" 60 mesh

NOTE: Use appropriate tip and atomizing pressure for equipment,
applicator technique and weather conditions.

DRYING TIME AT 75'F: THERN)-LAG 350 Two Part Water Based
Spill Res.tstant Topcoat dries to touch ,

in approxiinately 1 houri to handle in i

approximately 5 hours. Allow to dry for
'at least seven days before exposure to
insnersion service. Drying time will ,

Ivary on ambient temperatures and relative
humidity. j

: Clean all equipment immediately afterCLEAN UP: use with water, followed by a final _* '

washing with xylol or No. 8 Thinner.
' i

.
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THERHO-LAG STRESS SKIN TYPE 330-69

DATA SHEET
.

PRODUCT DESCRIPTION: THERMO-LAG Stress Shin Type 330-69
is comprised of an open weave, self
stiffened steel mesh used to provide
an enclosure over cables, cable trays,

I sad cable drops and provide an easily
accessible refurbishment of surfaces
which possess adequate characteristics
to receive the THERMO-LAG 330-1

,

'

Subliming Material System.
.

THERMO-LAG Stress Skin Type 330-69 is
inherently resistant to differential
thermal expansion, thermal stress,
flutter, vibration and other type of

; loading - potentially resultant from
earthquake conditions.

PHYSICAL PROPERTIES: THERMO-LAG Stress Skin Type 330-69
shall be comprised of an open weave,
self stiffened steel mesh to meet
the following characteristics:

Strand Diameter: 0.019 Minimum
Mesh Size: 64 Minimum
Weight /Sq. Yd: 1.75 Minimum

Type "V" Stiffeners dimensions:

Height: .29 0.04 Inches
base: .29 0.04 Inches
Distance Between: 6 1 Inches

CHEMICAL PROPERTIES: THERMO-LAG Stress Skin Type 330-69
is chemically treated to provide
reliable long lasting corrosion.

inhibiting properties.'

,

TSI, INC. * 3260 BitANNON AVE. * ST. LOUIS, MO. 63139 * (314) 352 8422 * Telexe44 2384
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THERMO-LAG STRESS SKIN TYPE 330-69
'

DATA SHEET CONTINUED .
,

.

BASIC USE: THERMO-LAG Stress Skin Type 330-69 -

shall be installed in such a manner
Ias to provide a complete and continuous

wrap over all areas to receive the
THERMO-LAG 330-1 Subliming Material
System, with the exception of junction
boxes and structural support entities.

SURFACE PREPARATION: Prior to use, the substrate should be
clean, free of loose dirt, grease and
other contaminants. No special surface
preparation is required.

METHOD OF APPLICATION: Best results are obtained if each
individual length of each individual
section does not exceed 10 feet.
Each section should overlap each pre-
coding section by at least 6 inches or
fastened to the preceding and following,
section by a flenge facsimile having a
1 inch lip, minimum. Circumferential1y ,
two sections are preferred. The skin
shall be tight and all flanges and butt
joints properly fastened. The sections
should be secured to each other by using
approved mechanical fastieners. The
maximum distance between fasteners should
be 6 inches.

4

9
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THERMO-LAG 330-70 CONFORMABLE CERAMIC INSULATOR

IDATA SHEET*

.

PRODUCT DESCRIPTION: THERMO-LAG 330-70 Conformable Ceramic
Insulator is a light weight and
flexible ceramic blanket. It is
manufactured from long ceramic fibers.
There are no binders added to the
THERMO-LAG 330-70 Conformable ceramic
Insulator. It is a highly efficient
material having low specific heat, ,

excellent resistance to thermal and
mechanical shock.

1

PHYSICAL PROPERTIES:

Color: White
* Continuous Use Limit: 1260*C(2300*F)
Melting Point: 1760*C(3200*F)
Fiber Diameter: 2-3 microns (mean)
Specific Heat at
1093'C(2000*F): 1130 J/kg'C(.27 Btu /lb/*F) .

Specific Gravity: 2.73 g/cm3

*The Continuous Use Limit is determined
by irreversible linear change criteria
not product melting point.

,

1
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/ THERMO-LAG 330-70 CONFORMABLE CERAMIC INSULATOR

DATA SHEET CONTINUED

.

.

CHEMICAL PROPERTIES:

.

Aluminum Oxide: 48.0% Silicone Dioxide: 51.8%

Iron Oxide: 0.04% Titanium Dioxide: 0.002%

Magnesium oxide: 0.01% Calcium Oxide: 0.02%

Sodium oxide: 0.1%

Imachable chlorides: Less Than 10 ppm

BASIC USE: THERMO-LAG 330-70 Conformable ceramic
Insulator is used for insulation en-
hancement of temperature sensitive
components and is designed to provide
equal compatibility, efficiency and
greater heat resistance when used in
concert with THERMD-LAG 330-1 Subliming
Haterial System.

SURFACE PREPARATION: No special surface preparation is required.
.

METHOD OF APPLICATION: THERMD-LAG 330-70 Conformable Ceramic
Insulator shall be wrapped in such a
asnner as to be complete and continuous
with no gaps or holes. When the application
of the THERMO-LAG Stress Skin Type 330-69
and THERMO-LAG 330-70 Conformable ceramic
Insulator is complete, a "cacoon" effect
should be present.

.

STORAGE: THERHD-LAG 330-70 Conformable Ceramic
Insulator should be kept in its containersi

sealed when not in use. Store off the ground.

.

-2-
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FIBERGLASS ARMORING
l

DATA SHEET .

.

PRODUCT DESCRIPTION: The Fiberglass Armoring is a
light weight, electrical glass .

armoring fabric for use with the
THERMO-LAG 330-1 Subliming
Material System.

PHYSICAL PROPERTIES:

Color: White
Finish: Matte

'

Type: "E" Type Fiberglass Fabric
Ounce /Sq. Yd. 1.0 i 0.2

Thickness (Inches): 0.005 i 0.001

* Tensile Strength (lbs/in): Warp: 75 Fill: 60

Yarn: Warp: 150-1/0 Fill: 150-1/0
Knit: Weave Type
Temperature of
Decomposition: circa 1600*F

* Minimum average breaking strength
pounds per inch (ASTM Method 578-49).

BASIC USE: The Fiberglass Armoring is specially
provided for use in connection with
the THERMO-LAG 330-1 Subliming
Material System. It provides a
strong mechanical base or armoring
as required for field app 7.1 cation
for the intended use.,

,
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GENERAL METHOD OF OPERATION

, .

.

THERMO-LAG compounds provide a highly effective heat blocking
'

function, primarily through the mechanism of sublimation. ,

Upon exposure to heat, at the temperature of sublimation is
attained, a transition from the solid phase to a vapor phase

'

takes place. This is associated with the absorption of
approximately 750 Btu's per pound. The sublimate vapors are

subjected to further energy absorbing reactions through
endothermic decomposition. The endothermic decompostion
reactions can absorb as much as 6000 Etu's per pound. During"

pyrolysis of the binder system, a char layer is formed which
is made to expand by action of the sublimate gases.

Since the char layer is composed of small interconnecting cells
having a large surface area, it functions as an efficient heat ]
exchanger. With expansion of the char layer, the path followed
by the sublimate gases is lengthened and the time of contact
between the sublimate gases and the high temperature cellular
structure is increased.

|

The combined effects result in increased efficiency of the
endothermic decomposition mechanism. The ability of the char

layer to attain high temperatures further results in significant
re-radiation of energy and a reduced heat transfer coefficient.
The low conductivity of the light cellular char structure also
performs an insulative function..-

i

e

e
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'
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,

l

|ONE - BOUR ASTH-E-119 TIRE SIMULATION FACILITY FIRE

TEST FOLLOWED BY A SHORT TERM WATER HOSE STREAM IMPACT TEST

ON A RUCLEAR FACILITY CLASS lE CABLE TRAY, CONDUITS *AND AIR
'

DROP ASSEMBLY

'
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TSI, INC.
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ST. LOUIS, MD 63139

1
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EM11DEIZRIMG TEST REPORT

- CBf
:

CIIE - BOUR A5'IM-3-119 FIRE SDIDIATION FACILITY fille

TEST POLIANED BY & Emitt TE3M WATER eME 3TREAM IMPACT TIST,

W A BUCIAAR FACILITY CIAES 13 CARIE TRAY, CX3tDUZTS Aatp AIR
:

DEF ASSEMBLY-

'

. ,

2. INTIEWDCTICK
l

The basic purposes of this Engineering Test Report are to present and dis-
esas the experiaantal susults ehtained from a 'Cae-Bour' A51M-B-119 Pire Test

,

1
and Water Rose Stressi Impact Test en a Thermo-Iag 330-1 a=hlining Omating Enes1 ape 1

Systne for a Bhu=1aar Plant Class 15 electrical circuits insem1 led in a Ladder |
Sack cable fray and Air army Assably.

Aenerdimp to the manufacturer (TEI, Zac.), all of the fire and unter hoes

stream testad thermo-Iag 330-1 h14=ing Casting Envolare System materials were
-factured and produced in strict assordanes with all of the applicable Quality
Centrol and Quality Assurance Requirements presented is,Appendia 'B' to BTP-9.5-1,

ERC Supplemental Guldamos, Weelaar Plant Fire Protection Punctional Responsibilities,
Administrative Omstrels and goality Assuranee (see Reference '1') .,

-

.s -

.

Also, anoording to the maanfacturer of the Thermo-Iag 330-1 Sub11 ming Coating
Envelope System (151, Zac.), the angelspo System utilised for the tasting as re-
ported hereia uma prepared la strict semplianoe with the App 11astian Precedures

,

as presented ta phihit '1' to thia ampineering Test asport. |

-
,

The Weelaar Plant Class 1 B Cable Trar, Conduit and Air Drop Assembly succese-
folly massed all of the anolicable Daoies, Performance and operational criteria

asocifed La the ---M--M- sections of Aut/tesRP Standard Fire Enduramoe Test
IIsthed to cualify a Protective' for Class 1E Electrical Circuits and'the Nuclear

I Benlaterr Qammission,10 cra Part 50 trire Protect 19e Prawap for Operatine
analear Power Plants, dated 59 november 1980) Final Rule,

,-

e

1 .
,
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II. TEST P3CCENRE8
.

'
The Test Procediares involved in the Test Program reported herein specified

the use of ' Specific' Procedures for the One-Nour Fire Test, the Water Rose Stream
Test and the Cable Tray Assembly Electrical Circuitry continuity Tests. Each of
these three (3) separate Test Procedures are summarized in the following sub-
sections. *

.

A. One-Bour Fire Test
" he Fire Testing Procedures are specified in Paragraph 3.4.1 of ANIAGERPT

Standard Fire Endurance Test Method to Qualify a Protective Envelope for Class
1E Electrical Circuits (see Rubibit 2 to this report). Bamically this one6 hour
Fire Test is a one hour exposure to the temperature-time curve of ASTM-E-119-76
(AMBI A2.1). For ease of reference, Figure 1 presenta this ArtM-E-119-76 Time-
Temperature Curve for the exposure period of interest.

As shown in Figure 1, the Test Set-Op Internal Air Temperature starts at
the prevailing ambient air temperature (Test Room Temperature), reaches a temp-
erature of about 1000 *F after five (5) minutes, a temperature of about 1550 'r

after 30 minutes and a temperature of 1700 F after one-hour. Based upon widely
accepted crtieria, this variation in the time-temperature curve also means a
variation in the Incident Beat Flum upon any ' Target' exposed to the this time-
temperature relationship. It is commonly accepted that the one-mour ASTM-E-119
Test Method b 0 css a ' Time Averaged Incident seat Flus' of about 24,500

2BTUADt-FT for one-hour's esposure, 34,500 stU/hr-ft for tuo hours exposure,
and 42,000 ATU/hr-ft for three hours exposure, as is shown in Figure 2. It
is also important to note, for subsequent experimental data analyses, that in
the ASTM-E-119 Test Method about 20 percent of the heat transfer is by non-
vection and about 80 percent is by radiation. Thus, the actual amount of the

80 percent radiant heat that will be ' absorbed' by the ' Target' is stroogly
dependent upon the Target's Radiation View Factor, the spectral emissive
properties of the astural gas flames sad the spectrei ref1metanca propertias
of the Thermo-Leg 330-1 Pai4=W Coating Envelope System external surface.

B. Water Mose stream Test:

The Water Rose Stream Test Procedures are specified in Paragraph 3.4.2 of
.

ANI/MAERP Standard Fire Endurance Test Method to Qualify a Protective Envelope

~

-2-
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fOr Cic0c 1E Electrical circuits (cee erhihit 2 to thic report) . This Pwhihit
permits the use cf 'one' of 'three' specifis Test Proceduras. In the Water Rose

.

N
Stream Test reported herein, the Test Procedures specifiac by Paragraph 3.4.2 (3)
was utilized. This procedures is as follows:

"The stream shall be delivered h .gh a 1 inch mosale set at a discharge
angle of 15' with a nossle pressure of 75 poi and a =imi== M-A go of
75 gyn with the tip of the mossle a malmsm of 10 feet from the system."-

| This W.t w also requires that the hoes stream be applied (to the system) for
j a minisum of 2% minutes.
i

!

!- C. Electrical Circuitry Continuity Tests:

Paragraph 3.5 of AMIAGE1tP Standard Fire Radurance Test Method to Qualify
| a Protective Envelope for class 1E Electrical Circuits (see Exhibit 2 to this
f report) requires the following criteria he meet for the eme-hour Fire Test,

|
~

'3.5 The tests shall be constituted a failure if any of the following
i
i ocetRr:

j 1. Circuits fail or fault during the fire test as required in Test
! 1 (ASTM-E-119-76 one-hour exposure test) or fail during the hoes
t
'

stream test.'
i

j Thus, one of the required test conditions is to continuously monitor a
{ sufficient number of electrical circuits in the Test Specimes to detect failure
! circuit to circuit (conductor to conductor short circuits); circuit to system
'

(oneductor continuity): and circuit to ground (short circuits, conductors to
i

| ground). Monitaring all of the conductors in the Cable Tray, enaduit and Air
,

Drop Test Assembly would be a very arduous, if not impractical, task. There- ',

fore, selected cables in the Test Specimen Cable Tray Assembly were instru-
] mented to monitor each of the following three parameters:

,

. 1. Two cables, one power and one control cable in the Test Specimen cable Tray
4

Assembly was connected to a abort circuit detection circuit as shown in
Figure 3-A.

2. Two cables, as identified in C.1 above, was also connected to a continuity
sanitoring circuit as shown in Figure 3-B.g

3. Two cables, as identified in c.1 above, was connected to a ground short cir-
cuit detection circuit as shown in Figure 3-C.

&

This procedure gives a total of sis (6) instrumented ' cables la the Test specimes
,

cable Tray Assembly for monitroing of cable integrity during both the one-hour
Fire Test and the subsequent Water kose stream Test.

.

Wr.ssow Ann A==~uTEs, Ir-

__
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111. Test sPECMM

,

A. Preparation of Test Specimen Protective Envelope.

Suggested Test Specimen Iayouts are presented la ANI/MM:RP Standard Fire

Endurance Test pathed to Qualify a Protective Envelope for Class 1E Electrical
Circuits (see ==hthit 2 to this report) . In this section of the Test Report, we
will sumarise the amanfacturer's preparation of the Cable Tray, Conduit and
Air Deep Assembly Themo-Leg 330-1 hh1i=ing coating Ravelope System.

As' a-pini==a in detail is Exhibit 1 to this report, the protective envelope
,

consists of ' clan shall arrangement' which fits all-eround the Test Specimes

Cable Tray Assembly. This esvalope consists of an inner layer of Thermo-Zag
Stress Skla Type 330-49, a 0.625 iach wet (0.469 inch dry, 25 peroomt shrinkage
in airless sprayed wet Thermo-Lag 330-1 omating) oevering of Thermo-Zag 330-1
a=htisfag Omating material, a outer severing of light weight FiberTlase C1sth
Azmering and a thin top oost of Thermo-Ia6 330-12 * 4=8== Coating material of

sufficient thickness to jest cover the Fiberglass Amering. The detail pre-
paration and thermo-Iag 330-1 enh14=ing Coating material Applicatica procedures
are presented la Exhibit 1 to this report. A typical clea shall sectica of
the Thermo-Lag 330-1 Subliming coating Envelope System, prior to installation
arouac the Test Specimen Cable Tray Assenhly is sho w ie Figure 4.. .

B. Test Specimen Physical Details:

As shown by rigure 5, the Test ; :-8 - Cable Tray is a standard 14 inch
wide by 4% inch high Ladder Back Electrical Cable Tray fabricated in the face
of a 0-Bend, with the di====4a== being 36 inches laag by 33 4=eh== high. A

alagle cable ' air drop' is aise i , ated in the Test Specimes. A total of
27 cables are installed in the Test Specimen Cabis Tray Assembly (see Table I

for individual electrical cable indentification).
Figure 6 presents a photograph of the Test Specinen Cable Tray Assembly

with the Thermo-Lag 330-1 Subliming Coatiaq Envelope System installed on all

portions of the Cable Tray with the exception of the ' air drop' cable. Figure
*

6 also shows the-lands of the thermocouples installed within the Test Specinea

|
Cable Tray Assably for monitoring of various itaae during the one-hour Fire
Test. A photograph of the completed Test specimen, mounted for insertion into

i the Ts1 Assn-E-119 rire simulation racility is presented in rigure 7. In this
photograph, the ' air drop' cable has had the Thermo-Zag 33,0-1 Subliming Coating*

Envelope System added to the air drop cable.
|'

1
|

EM AND A***"2_4TES, M -
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NOTE: Ti!ERMO-LAG STRESS SKIN TYPE 330-69 IS PLACED NEXT TO CABLE TRA'r
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FIGURE 4: TYPICAL SAMPLE OF THERMO-LAG 310-1 SUBLIMING COATI!1G E!NELrir t:

SYSTEM FOR CABLE TRAY PROTECTION DEPORE INSTALLATIO!! APot.'ilD

CABLE TRAY
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IDDtTIFICATION OF CABMS IN CABLE TRAY AND AIR DROP ASSEMBLY

TEST SPECIMEN

CRB2
ELECTRICAL CABLE IDEFTIFICATIONWDMBER
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TEST SPECIMEN CABLE TRAY
'

WITH THE THERMO-LAG 330-1 "L'" IJ:G SUPPORTS-NOT
COATING ENVEIDPE SYSTEM YET THERMALLY PTOTECTED
INSTALLED ON TliE "U"
I'ORTION ONLY AIR DROP CABLE-NOT YET

TilERMALLY PROTECTED

i TEST THERMOCOUPLE LEADS

J

4

l'IGURE 6: PHOTOGRPAH OF THE TEST SPECIMEN CABLE TRAY ASSEMBLY WITH THE THERMO-LAG
330-1 COATING ENVELOPE SYSTEM INSTALLED EXCEPT FOR THE AIR DROP CABLE,

e
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1
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TEST
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PilOTOGRAPH OF TEST SPECIMEN CABLE TRAY ANC AIR DROP ASSEMBLE FULLYFIGUHE 7:
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T C. Verification of subliming Coating Envelope Thickness:
.

Using a sharp point ' penetration , type" metallic gauge, the Author verified
that the Thermo-Lag 330-1 Sub11 ming coating Envelope System varied in thickness

(dry film thickness) from a low of 0.460 inches to a high of 0.475 inches. This |

is well within the commercially accepted dry * film thickness mesurements of f.,5''

percent of the ==4=1 thickness for airless spraying techniques. In the specific
case of the Test speciment, the ' W u l dry film thickness' should be 0.469

inches for a ' wet film thickness' of 0.625 inches.
The Author also verified that the cured surface of the Thermo-Zag 330-1

subliming costing Envelope System had not cracked, spalled or flaked and that
it appeared to be a conventional finish for this type fireproofing material.

.

27. TEST INSTRDMENTATION

The Test Instruentation consisted of the following:
1. Twelve (12) Chrsansl/Alanel Thermocouples for measurement of cable surface i

temperatures, Iadder anck Cable Tray interie . surface temperature and Cable !

Tray emhient air tagerature beneath the frotective envelope. The 1ccations
,of the thermocouples are shown schematically in Figure 8. Table 22 presents

a listing of the temperature measurement for each of the twelve (12)' Test
|

Thermocouples.

3. Six (6) Chrome 1/Almal Thermocouples were used for air teimperature measure-
monts inside the TSI A31M-E-119 Fire Sissalation Facility.

C. The twelve Test Specimen Thermouple readings were recorded on a Boneywell-Brown

Electronic Chart Type Recorder. This recorder has an automatic sold reference
.

1-gated in the recorder mechanism. Exhibit 3 presents a oopy of the
.

original temperature readings for these thermocouples. Figure 9 presents a
semparison of the A31M-E-119 Test Method required TimeWature curve with
the 'masisum thermocouple reading' and the. overall average of the thermocouple

reading in the area of the Test specimen within the Test Facility. As shoum, the
actual Astm-E-119 Fire Simulation Facility Time-Temperature curve very alightly

,

j escoeds the requirements of the A31M-E-119 Test Method.
For manual control of the Astm-E-119 Fire Simulation FacMity time-temperature

relationship two Omega Digital Temperaturi socorders, Model 175 and 179, ware'

also used. A manual reading was taken every five (5) minutes from the,se visual
Recorders for use in the A31M-E-119 Fire simulation Faci.11ty temperature control.

-13-
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TABIZ II*

3
toCnTIou or usT TxEmeCoUrzzs

,.

TEERICCOUPLE
THERMCCOUPLE IDCATICII

WUMBEI(

3C - WC23.5 ADD 7530 - ADD 7438 Electrical Cabl*1
3C = ehW6 PR Magent Crane Cable2

3 3C - W-121 0000078 - 0000228 Electrical Cable

4 12C - W-023-5 ADD 7530 - Anc7438 Electrical Cable
'

5 3C - WO23.5 ADD 7530 - ADD 7438 Electrical Cable

6 3C - WO23.5 ADD 7570 - ADD 7438 Electrical Cable ,

7 3C - SAIf6 ITT TYPE 90 C P122 - NEEn Electrical Cable

s 3C - WO23.5 E 7530 - ADD 7438 Electrical Cable

9 Cable Tray Zaterior Air Temperature

10 3C.- WO23.5 ADD 7530 - ADD 7438 Air Drop Electrical Cable

11 radder Back Cable Trey Zaterior surface Temperature*

12 3C - WO23.5 ADD 7530 - ADD 7438 Air Drop Electrical cable

30 2 : SEE FIGURE 5 FOR PHYSICAL LOCATICBI W TEST TEERMOC0071ES |

.

9

h

I

'

-15-

WESSON AND kWATES, ht"

.

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



.-

. .

.

i '$ - \.. -). ...-
_

t *
, .i
5
i
2

| | | | | | I

!"I ' . ']- {'t
. . .-

* * *
i

- -

' !. ! ' l ', FIGURE 9 - . . .

Er . *
_..r .!.--...

- -

COMPARISON OF THE REQUIRED ASTM-E-119 TEST ME'HIOD TIME-TEMPERATURE HISTORY WITH ACIUAi.
!..

. I
MEASUREMENTS DURING THE ONE HOUR ASTM-E-199 TEST ON THE THERMO-LAG' 330-1 SURLIMING

*i .

.!.
,

2 .

i{ ~! :

I|i COATING ENVEIDPE SYSTEM FOR A CABLE TRAY-CONDUIT AND AIR DROP ASSEMBLY.; ,

2 .

s
. -,*.-

.
.. -

j. ,I
, : . '

, f ;' ! '
. . . .4i

I
,..: ' ! ; j -* e

.*

...
.. :

: ! i : .'

|ji|;|I | ||. .-| | |
I- : i ; i : .

h
- . . .

i~i ?
. '' '

~ 1." *
'

I
-

-

; ; ,

! | i; j'' i | , - ,' i
. .I-- .

,

-
. i ! ''! I! ' ' ~

! I. | ' '| .- i ; I
-

..i.'! i ;

'
_{ % l 2000 - .

' 4 i i- I
- - ! e i ; [ l. .

0 3. . . |
. . -

; - - .- . ., ,

8 I i i'.- g - i' .- | .1 l i
.. .

. .
* ' I +

.

i !. [ i :|i | || ~ i .
, *

'"|1,. u fi, . ] ; |:i:i !.
'i I i

. + ' ' :

., _a _._1 g g ,.

i,

. . ..

1 .t*
2 .

1

- -.|6 .; .. .

, ., , .

j : !
-' ' ii i i , i*' t isoo

-

. ti
.

;- ; - | -d ' . t - -| |
- ,

.. !
. ' - *

. ' i .. . ! I-3- !
' * *

| '.
t J.:. ; .g: i | ; , '*

' t ! ] ;- *

|
i

! 'j : ?
'

; ' . ..i| . i g ,-
' g

' TIME-TEMPERATURE HISTORY PER A$1M-E-119 TEST METHOD
i* .

. .,.
*

-i :1 -|
' - .

.
-

.

j . !..I :

! . MAXIMUM INDIVIDUAL T/C TIME-TEMPERATURE HISTORY DURING THE FIRE TEST
9; . ~

TSI ASTM-E-119 FIRE SIMULATION TEST FACILITY ;'~ a. ' 1000 "

| . ,

~51 ! | i~ i ' A AVERAGE TIME-TEMPERATURE FOR ALL T/C's IN THE UPPEN AREA OF THE
'

-

-' [ '- !' j |iI,j !!
'

" i~ i TSI ASTM-E-119 FIRE SIMULATION TEST FACILITY .
.

l : - : i i' * - -

: . . ,
. -

i. i, !

I i . i
:- .

|-| |
--

.
.

| [. | - i ;'
ia I c ;

....m
,

s00 g , ,
-

,
. , ; ;

. . . .. i e , , .
. i

, ;. ,

I-
,

. ,,

.

1 , i i !.. I i i.
'

<

. . * ' ' -

.i i :l ::t ', ' .!, : .?.. .

.l . , , .i

, .

| | i
i . , * ' '; jr; *i; *i .' -i . ,

.., ,

i!' - -, ~ ' ' * . .
,i .,4

|
.

-
. .

i i | t
"- *

j ;O ; j | l
--i .

i. i
h ! ,'' .-- , 1

, ,

, . .
g |

-

60 70 HRWs 8/1L al0 10 20 30 40 . 50.
.

' : i
- ,

TSI ASTM-E-119 FIRE S{MULATION FACILITY EXPOSURE TIME - Minutes "
|~.~ .

~ ' ;
- .

'..; .
. ,

. I
*

|
'

,

| i 1
'

6
.

i
. .

. . . ;

____--____-__-___ _ _ _ _ _ _ - - - _ _ _ - _ _ - _ _ _ _ _ - - - _ - - _ _ _ _ _ - - _ _ - _ _ - - _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ .



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

.

Figuro 9a prcsonts a photogrcph of the Cabis Troy and Air Drrp Tast A3ceably
thermocouple, cable intergrity monitoring and temperature measurement recording-

arrangement with the Test specimen in place in the TSI ASTN-E-119 Fire Simula-
tion Facility during the course of the one-hour Fire Test.'

,

T. Fute Tes? asstavATIcstS
*

A. Details of the Fire Tests
The Fire Test required by Exhibit 2 to this report, was conducted on 6 August

1981. The Fire Test was started at 12:M PM and was conc 3uded it 1:25 PM. The
actual Fire Test Duration was one-Bour .ud Five (5) Kinuto/ with exposure to
the ASTM-E-119 Test Met M d Time-Temperature relationship in the TSI ASTM-2-119

Fire Simulation Facility.

The twelve (12) thermocouples used for the various electrical cable, tray.
surface and tray air temperature measurements were recorded once every 3 minutes

(15 seconds between individual thermocouple readings).
B. The Author made the following visual observations during the course of the Fire

Test:

1. The temperature recorders, charts and visual, were checked not less than
once every five minutes.

2. After apprawimately 30-minutes'of fire exposure, a slight yellowish smoke
.

observed to be escaping from around the upper horizontal leg entry of the
Test cable Tray Assembly. The location of the escaping smoke and the color.

of the smoke indicates that some doccamposition was occurring in electrical.

cable coverings. Bowever, a survey of all of the electrical cable temperatures
being measured would indicate that the cable coverings are 'below' the
expected decomposition temperature. It was temporarily concluded, based upon
existing cable integrity and lack of short circuits as well as the cable
covering temperature measurements, that if the yellowish smoke was due to
cable decomposition, then it must be occurring from some cable in direct con-
tact with the ledder Back Cable Tray metallic surface near the upper leg
connection to the ASTM-E-119 Fire Simulation Facility front face.

3. After 45 minutes of fire exposure, slight ' cracking' was observed in the
Thermo-Lag 330-1 Subliming Coating Envelope System "CEAR FORNATIcti" on the

air drop envelope and the upper horizontal leg envelope. These observations
were made through the viewing windows of the Test Facility. Such cracking in*

the char formation is normal and has been repeatedly observed by the Author
in other Thermo-Iag 330-1 Sd'idaa coating fire tests en Plates, Beams, etc.*

-17-
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Such char fermation cracking usually occurc long after sublimation cf the
coating and is felt to be due to continued heating cf the char and the re-.

N sultant expansion of the char, a normally expected sequence of events.

Figure 10 presents a photograph of the Cable Tray Test Specimen after the/

renoval from the ASTM-5-119 Fire Simulation Facility. The char formation
cracking, or chacM ag, can he observed in the outer areas of the Thesano-
z.ag as0-1 subliata, coating anvelope. neverveir, it is important to note that
the depth of this cracking er checking is limited to the char. This cracking

"

er checking does not penetrata into the un-sublimed lower layers of the
ea' elope system, as well be shown later in this report.

*

c. Details of the Water nose Strom Test

Due to the previously acted Test Paquirements for a 1% inch fire hoes for
conducting the Water nose Stream Test, arrangements were made with the City
of St. Emuis, M3 Fire Department for the use of one of their Class "A" Fire

Pumpers for -:-- '-tag the required test. Figure 11 presents a photograph of
the Fire Apparatus used for the Water Eoes Stream Tests on the cable Trey and
and Air Drop Assembly following the ane hour Fire Test in the TSI AS'Bt-5-119
Fire Shiation Facility (Figure 10 presents a photograph of agts' Test specimes
being takan outside the TSI h8 W5sforthiswaterhoestasth

For the Water nose Stream Test, as required by Exhibit 2 to this report, the

following conditions were used: "

.

1. Pump discharge setting: 90 psig .

2. 100 feet of 1 inch diameter fire hose with a 1% lach Akron Brass Adjustable
strean nomsle. Nossle set at 15 degrees angle for the test with the nossle

,

operator (a Fire Department employee) set at 10 feet from the Fire Exposed
Test Specimen.

3. The pump discharge setting, the 100 feet of 1 inch diameter fire hose and
,

the 1% inch diameter dimehmege mosale resulted in a water flow rate and .

stream angle which escoeds the minium requirements of the Water nose Stream

Test (required water flow rate is only 75 GPN, tan actual test water flow

re% was close to 95 GPN) .

|

D. Visual meervations Nede During the Water Mose Stream Tests );
i

1. The Water nose Stream Test 'was conducted on 7 August 1981. The actual water I
'

stream impact test was started at 2:30 PH and was .Grr.0 at 2:33 PM. The

Water Stream Test duration was 3 minutes, as compared to the required ,2 minute~

m i = 4 == . ,g,,
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2. The 15 degros disperced w-ter ctrean did not have any ' material' cffect'

upon the physical integrity of the h ermo-Lag 330-1 Subliming coating
I*

% Envelope System or its char formation. In fact to dislodge the char formation, '

it was necessary to use a high velocity solid cone straight stream water hose i
'

pattern. Although this solid oone water stream did dislodge scene of the char !:
I

t

j formation, it did not adversely affect the unsublimed conting layers. ;
.. i

f
; . .

| TI. RESULTS OF FIRE TEST
,

p .

j. According to the requirements of Exhibit 2 to this report, the Fass-Fail Criteria
| for the Fire Test is as follows:

.

'3.4.2 Bose Stream Test - Immediately fo nowing Test I (the one-hour Fire Test),
accessible surfaces of the Protective Envelope shall be subjected to one

; of the following hose stream tests. S e home stream ahall be applied for
a minimism of 2:a minutes, without i r Biiising the circuits. .....

,

| 3.5 The tests shall be constituted a failure if any of the following occur:
.

1. Circuits fail or fault during the fire test as required in Test I

| or fail during the hose stream test."

f ce the basis of this cable integrity, as shown by the Figure 3 Honitoring Circuits,

; the Cable Trav, Condu$ts and Air Droo Test Assembiv PASSED all of the One Hour
Fire Test Raouirements. Bowever, to provide additional test data for interpretation

~

of the test results, a number of cable surface temperature measurensets saast also

be recored and reported in the Test Report. The ' usual' tamparature limits associated ,
with cable surface temperatures are as follows:

1. 400 'F for cable in the cable tray.
2. 700 'F for cables in the air drops.'

As previously stated, Exhibit 3 presents a copy of the actual monetwell Chart
recordings for all twelve (12) thermocouples used in the Fire Test. Figures 12,

13 and 14 present plots of the measured electrical cablo surface temperatures in
the Imeder asek Cable Trsy. As shown, a ==i== electrical cable surface temperature
of 315 'F was recorded after a one hour. exposure time to the TSI ASTM-E-119 Fire

Simulation Facility environment. At the end of one hour's exposure to this fire
environment, the electrical cable surface temperatures, for the cables in the

cable tray, ranged from a low of 190 *F to a high of 315 'F, well below the
,

commonly used may we electrical cable surface temperature of 400 'F for cables
'

installed in cable trays.
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Figur3 15 presents the Time-Temparcturo measurements for the cicetrical echio*

installed in the ' Air Drop' portion af the Tect Specimen. As chown, Ct the cnd

*N of the one-hour fire exposure, the cable surface temperature was recorded as,

450 *F, well below the commonly accepted limitation of 700 *F for electrical

cables in air drops. The Time-Temperature measurements for the surface temperature
,

|

of the Zadder Back cable Tray (measurement made in the upper leg of the Test i

specimen as is shown in Figure 8) and the air temperature inalde the upper leg
of the Test Specimen (see Figure 8) are presented in Figure 16. As shown, the l

l

and of one-hour's fire esposure, the Iadder Back Cable Tray reached a metal surface
temperature of 450 'F and an air temperature of about 315 'F just above the

electrical cablas. .-..
.

.

VII. RESULTS (F MRTFJt BOSE STREAM TEST

Figures 17 and 18 present photographs of ttie 1 inch diametr water hoes stream

being applied to the fire tested Cable Troy, nandmits and Air Drop Test Assembly.
As shown, the water streen has a high impact upon the fire tested Test Specimen '

and is a relative compact water streen which covers the entire test Specimen. This

f hoes stream and its point of h w ie with respect to the Test Specimen meets the
j criteria presented in Exhibit 2 to this report (ANI/MAERP Requirements).
'

Figure 19 presents a cM:: .g. of the Cable Integrity Monitsring Panel immediately
f following 3-minutes of water hose stream application to the fire tested Cable Tray,

Conduits and Air Drop Test Assembly. As shown by the liShted bulb and the two non-

lighted bulbs, electrical circuit continuity was maintained G % hout the firei

test and water hose stream test and that no faults, or short circuits occurred
'

during either tests. This means that the Test Specimen meets the specified Cable
Integrity Requirements specified in tuhibit 2 to this report '(Ast/MAERP Require-'

ments for Class 1E Electrical Circuit protective Enclosures).
]
i

|
YZZZ. CONC 14fSIONS AND OBSERVATIONS

Based upon the tests results and esperimental data presented herein, as well as
detail visual inspections of the Cable Tray, Conduits and Air Drop Test Assembly |

hefore the start of testing and after both the One Ecur Fire Test and the Water
Rose Stream Test, the following Conclusions and Observations are presented for
seasideration and erlauntion purposes:

'

1. Based upon the requirements for maintaining cable circuit integrity, as specified
-26-

,

Wesson AwD JLmTES, Iwe
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15 Inch Diameter Akron Brass 15 Dispersed Water Stream

Adjustable Stream Pattern
Water Discharge Nozzle

.

\'
i 6 .

*:

'i

I
100-l'eet M l'. Inen Diameter

Separation Distance between Water j
i is e llor.e Hose Line Nozzle and Test Specimen ,

Equals the Required lO-Feet
i

1

i
l'1TkF. 17 : PilOTOGRAPil OF WATER STREAM BEING APPLIED TO THE CABLE TRAY,

CONDUITS AND AIk DROP ASSEMBLY AFTER EXPOSURE TO THE ONE HOUR
FIkE TEST WITil A 18, INCH DIAMETER HOSE LINE FROM A CLASS A

.

1250 GPM PUMPER TRUCK

,
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NOTES: 1. THE LIGHTED " BULB" IS THE " CIRCUIT TO SYSTEM " MONITORING CHANNEL
(LIGHTED MEANS CABLE INTEGRITY)

2. The NON-LIGHTED Bulbs are for the " Circuit to Circuit" and " Circuit
to Ground" Monitoring Channels. A LICllTED BULB here means the

1

presence of a fault or short. ,

1

1
i

FIGURE 19: CIASE-UP OF ENERGIZED CABLE INTEGRITY MONITORING CIRCUIT DISPLAY
PANEL IMMEDIALTELY FOLLOWING Tile WATER HOSE TEST ON A FIRE TESTED

CABLE TRAY, CONDUITS AND AIR DROP ASSEMBLY

.
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in paragraphs 3.4.1, 3.4.2 (3) and 3.5 (1) of ANI/MAERP Standard Fire Endurance,

Test Method to Qualify A Frotective Envelope for Class IE Electrical Circuits |

J (see Exhibit 2 to this report), the TSI Cable Tray, Conduits and Air Drop Thermo-
3ag 330-1 Sub11 ming Coatiny System PASSES hoth the Fire Test and the Water Rose
Stream Test Requirements to all efectes.

2. the recorded cable surface temperature measuraiments at the conclusion of the One-
Boer Fire Test shows that the electrical cable surface temperature are well below
om monly accepted industrial standard limitations. .

3. A poet Fire Test and Water Rose Stream Impingement Test detail visual inspection
of the Cable Tray, Conduits and Air Drop Test Assembly showed the followings

a. Figure 20 presents a n e; ,.aph of the TSI Cable Troy, Conduits and Air Drop
.

. . . .

Test Specimen samediately following the One Bour Fire Test and the Water Rose

Stream Ispingement Test. Figure 21 presents the same Test Specimen with per-
tiens of the Thermo-1a7 330-1 Sub11 ming Coating Envelope System removed from

the cable tray assembly. As shown, in Figure 21 'one' of the electrical cablee f
la direct contact with the metal cable troy under went a slight decomposition
and hming la the cable covering. This would account for the slight amount
yellowish smoke that was observed to issue from within the cable tray opening
after about 30 minutes of fire esposure. cutting open the cable jachat
behbled area showed NO damage to the cables themselves, in so far as heat
er fire damage is oencarned.

|

b. Figure 22 presents a net ,saph of the interior surface of the Thermo-Zag
330-1 Subliming Omating Envelope Systen after the one sour Fire Test and

the Water Rose Stroms Test (4 solid come water dimeharge from 10 feet was also

used on this partian of the protective covering) . As shown, the Thermo-Zag
1

330-1 Sub11 ming Coating has not fully sublimed all the way through the |

original 0.469 dry film thirhames and has not been damaged by the Mater Rose

Stream Test. No actual measurements were ande of the unsub11sted thickness.
Essentially all of the dry film thickness was sublimed along the upper leg of'
the test specimaa. Since the air tesperature around the test speciosa and the
asasured thickness of the protected envelope were essentially the same, the
differences in convection heating would account-for the unsub11and conting.

'

8 e. Figure 23 shows a aectima of electrical cable being removed from the Test
Specimes for a detail' inspection of the interior cables. Figure 24 shows the.,

actual physical condition of the cabling ins /Ae the section of removed cable.2

As far as a visual inspection is concerned, No damage at all resulted to any
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FIGURE 20: PHOTOGRPAH OF Ti!E THERMO-LAG 330-1 SUBLIMING COATING EtNELOPE.

SYSTEM PROTECTED CABLE TRAY, CONDUITS AND AIR DROP TEST ASSEMBLY

FOLLOWING TiiE ONE HOUR FIRE TEST AND WATER HOSE STREAM TEST

,
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BUHbLING OF CABLE
SURFACE COVERING
(CADLE IN DIRECT
CONTACT WITH CABLE
TRAY METAL SUPJACE)
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FIGURE 21: PHOTOGRPAH OF THE TSI CABLE TRAY, CONDUITS AND AIR DROP TEST
SPECIMEN WITH PORTIONS OF THE PROTECTIVE COVERING REMOVED
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UNSUBLIMED THERr40-LAG 330-1 MATERIAL
|
(

THERMO-LAG STRESS SKIN TYPE 330-69 :

I

- ELECTRICAL CABLE BUNDLE

LADDER BACK CABLE TRAY STRUCTURE

THERMO-LAG 330-1 SUBLIMING COATING ENVELOPE SYSTEM |

AFTER THE ONE HOUR FIRE TEST AND WATER HOSE STREAM TEST

|

1

FIGUPI 22: PHOTOGRPAH OF THE INTERIOR SURFACE OF THE CABLE TRAY, CONDUIT AND |
AIR DROP TEST SPECIMEN THERMO-LAG 330-1 SUBLIMING COATING ENVELOPE

j

SYSTEM AFTER THE ONE HOUR FIRE TEST AND WATER HOSE STREAM TEST |

|
.

f
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PIGURE 23: PHOTOGRPAH OF A SECTION OF ELECTRICAL CABLE BEING REMOVED FROM A CABLE
BUNDLE IN THE TSI CABLE TRAY, CONDUIT AND AIR DROP TEST SPECIMEN AFTER

I A ONE HOUR FIRE TEST AND A WATER HOSE STREAM IMPINGEMENT TEST
l

.

'

-36-

WESSON AND ASSOCIATES, INC.

.- .. . . . . - - . . - - - . . . . -.-. . _. . -. --- - .



" - }3:.j@g @ 7 ]M5@ g - LPT - ~ ~ M ' ~ ~~~~~~~' - -
~ - - - - -^ ~ ~ ~ ~ ~ ~ ~ ^ ~ ~ ~

.

.

%

[ < e .A,g .-

'
,

9
~

\
.

'

%.

q,; e, - m
_ . ~

.~

* ' % i'%>
,.

m s--

'. . h' .

s
i3 s

..

h , \k*- 8

'. '. / ,

s.

-

. .np s
'

t,

1 e

.

FIGURE 24: PHOTOGRPAH OF THE INTERIOR OF AN ELECTRICAL CABLE IN THE TSI CABLE
TRAY, CONDUITS AND AIR DROP TEST SPECIMEN AFTER THE ONE HOUR FIRE
TEST AND WATER HOSE STREAM IMPINGEMENT TEST
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1

.

cf the individual wirG3 cr cabico. Ev n th3 paper lining cn th3 cablo covsr-

'. ing was NCrf scorched or burnt.'

d. on the basis of the cable Integrity Monitoring Requirements and the detail
visual inspection of the Test Specimen after the one Hour Fire Test and the
Water Bose Stream' Test, it can be safely concluded that the Thermo-Lag 330-1 !

subliming coating Envelope System, as tested and reported upon herein, more
than meets all the specified Performance Criteria and will provide more than
the. required One Bour of thermal protection against an ASTM-E-119 Test Method

|

fire environment (actual test period was 65 minutes) .
.

IX. REFERENCES
1. TSI Nuclear Quality Assurance Program Manual and TSI Quality Operating Pro-

cedures Manual (copy No. 014 to Dr. B. R. Nesson, Wesson and Associates, Inc.,
P. O. Box 1082, Norman, OK 73070: Transmittal date of 7 August 1981).

WReport Prepared By:
'

Dr. Barold R. Nesson, PE
State of Oklahoma Registration No. 8591, 19 June 1970
State of Texas Registration No. 17430, 17 April 1959 .

1

President
|

WESSON AND ASSOCIATES, INC. [

|

P o. 30K NO. 1062 '

NORMAN, OK 73070
,
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" EXHIBIT 1 *
,

.

SEE SECTION FOR A COMPLETE

TSI TECHNICAL NOTE 80181

THERIO-LAG 330-1

SUBLIMING COATING ENVElfPE SYSTEM

APPLICATION PROCEDURES
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AN!/MAERP STANDARD FIRE ENDURANCE TEST METHOD T0 QUALIFY
A PROTECTIVE ENVELOPE FOR CLASS 1E ELECTRICAL CIRCUITS

-

'
.

1.0 INTRODUCTION
*

,

The ANI/MAERP " Basic Fire Protection Guidelines" (April,1976) recomend
. that redundant safety circuits be cut-off from each other by standard fire

walls and floors (Item I, E-6). It has been our experience, that in new
designs, this feature is " built-in". However, for operating plants, and
some plants nearing completion, the provision of standard, ated, fire .

barriers may not be practical. When this condition exists, the options are
to relocate the vital circuit to another fire area, or protect them in place.
" Protecting-in-place" is defined as the ability to maintain the circuit's
function during a standard exposure fire by use of a Protective Envelope.

In an effort to provide, for insurance purposes only, a reasonable and re-
liable means of " protecting-in-place" these vital circuits, without limiting
our Insureds to conventional methods, and giving them the option of using*

products / materials not nomally seen in this type of application, we have
developed this test method. In this manner evaluations of different products /
materials can be made, using a standard test approach. *

In developing this Standard Test Method, the need to maintain cire'uit integ-
rity during a standard " temperature-time" fire exposure was the prime con-
sideration. In addition, the ability of the Protective Envelope to contain

*

an internal fire exposure, was also considered important.

It should be emphasized that this Standard Test Method in no way decreases
our requirements for fixed automatic fire suppression systms nor will it be
considered the equivalent of rated fire barriers, where requked. Its intent
is to provide a means for " protecting-in-place" redundant cable. s,ystems in
existing plants, or unusual situations in new designs.

,.

*
$ *

1
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- ' 2.1 SCOPE 8 pVRPOSE

2.1 The purpose of this test is to qualify for insurance purpor.es a'

Protective Enveloce for Redundant Class 1E Cables in Nuclear Power
Plants when located in the same fire area. (A fire area is defined
as. that portion of a building that is encompassed by rated fire walls, )
ceilingsandfloors.) The maintenance of. circuit integrity in these '

-

Class 1E safety circuits during a postulated fire is of prime importance.

2.2 The intent of this Test Method is to establish a protective' envelope that~

maintains circuit integrity for safety circuits when: !

---Redundant safety circuits, located in the same fire area, are exposed
to a fire outside of the cable system, or*

---Redundant safety circuits, located in the same fire area, are
exposed by a fire originating in an adjacent " protected-in-place"
cable system, or

---Redundant safety circuits, located in the same fire area, are
subjected to mechanical impact damage as simulated by a hose ,

stream, or other impact test.
I

3.0 ACCEPTANCE CRITERIA

ANT /MAERP Acceptance will be based on the completion and review of all I
of the following:

|3.1 Successful passage of fire tests, as outlined in Section 3.4 of this test *

method, and submittal of necessary test documentation as prepared by a
' recognizpd testing laboratory or consultant.

3.2 A Quality control / Quality Assurance Program for the system / design
should be submitted for review. Complete details covering installation
procedures, physical characteristics, identification methods, sample
fonns for third party sign-off, etc. should be included.

The QC/QA Program is considered an integral part of the acceptance !
*

process and variations between the QC/QA Program for the test and the
program developed for the actual installation will not be acceptable.

3.3 All materials and components in the completed system, with the excep-
tion of the cable, shall be rated as non-combustible i.e., Flame Spread,
Fuel contr.ibuted, and Smoke Developed ratings of 25 or less.

Materials or components that are combustible or hazardous during the
installation phase, shculd have a material hazard analysis performed
with procedures developed for quantities on hand, storage practices,*

and precautions to be taken during installation.
,

,

. ,

*
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.. .. . -. - . . .. ..



t g- ww,9Ep- Q@@ 8 - 14- 1 54W
' ~ ~ - ~ - - -

7/79
<

i .

w -

SUGGESTED TEST LAYOUT - TIST METHOD 1

EXPOSURE FIRE TEST .

.

.

.

*

CABLE PROTECTIVE ENVELOPE (Note 1.{ IRE STOP
7

=
-i v v

__

! IRE STOP ' '
, , ,

\0VEN} | | | |! i i i i ..

e ) i I I I
.

,
'

NORf70NTAL RUN,

.

'.

: ,.

~

.

- < <

w w, w
FRONT VIEW END VIEW

(HDSCALE)

TWO"PROTECTIVEENVELOPESTOBETESTED.ONELOADEDTOMAXIMUM(40%)
NOTE 1:

DESIGNANDONELIGHTLYLOADED.(ONELAYER).

SUFFICIENT CIRCUITS TO BE MONITORED TO DETECT FAILURE; CIRCUIT TO
CIRCUIT, CIRCUIT TO SYSTEM, OR CIRCUIT TO GROUND.

VARIOUS TYPES OF CABLE; SUCH AS POWER, CONTROL AND INSTRUMENTATION.
.

CABLE SHOULD NOT EXTEND MORE THAN THREE FEET DUTSIDE THE TEST OVEN.
..

NOTE 2: DUE TO FURNACE DESIGN, IT MAY BE NECESSARY TO ENTER AND EXIT'THE
FURNACE ON THE TOP OR THE SIDE.

~

.
e

b y

,
.. .

.
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SUGGESTED TEST LAYOUT - TEST METHOD 2-

INTERNAL FIRE TEST,

.

.

'

m . y 11 - w w se:u *
__

COTTON (OPENATBOTHENDS) CABLE PROTECTIVE ENVEL
WASTE

6."__ __
4

IC 6 R. t
g

.

~

.

I-

NOTE 1: COTTON WASTE SHALL BE PLACED DVER THE ENTIRE TOP SURFACE -

0F THE TEST. SYSTEM AND A SAMPLE SYSTEM 6 INCHES BELOW
THE TEST SYSTEH. -

-
.

NOTE 2: THE CABLES USED IN THE TEST SHALL BE REPRESENTATIVE OF
THE CABLE USED AT THE SITE. LOADINGS SHOULD BE 205 FILL
WITH RANDOM LAY.

'

,

THE CABLES IN THE TRAY SHALL BE IGNITED USING THE "0!L
SOAKED BURLAP" METHOD AS OUTLINED IN IEEE/ICC/WG 12-32, .

DATED 6/27/73, OR OTHER ACCEPTABLE " FLAME SOURCE", . -

DEPENDING ON DESIGN AND DPERATING CONDITIONS OF THE
COATING. THE FLAME SOURCE SHALL BE LOCATED AT THE HID-
POINT OF THE CABLE SYSTEM. THE INTENT BEING TO PROVIDE
AN IGNITION / FLAME SOURCE THAT IS DL51GNED TO LAST APPROXI-
MATELY 20 MINUTES AND ACTIVATE THE PROTECT!YE ENVELOPE. -

.

CBSERVATIONS AND THERM 0CDUPLE READINGS SHALL BE MAINTAINED
. FOR ONE HOUR FROM THE POINT OF IGNITION OF THE " FLAME

SOURCE".
-

. .
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3.4 The Cable Pestictive Envelope shall be exposed to the following fire
,

3
endurance at #: nose stream tests. Test canfiguration and details should
be submitteo for review and cassent prior to test.

.

3.4.1 Test I - Exposure Fire - The Protective Envelope shall be exposed
to the standard temperature-time curve found in HTM E-119-76
(ANSI A2.1) for a minimum of one hour. Sketch / outlines asuccested test configuration..

'

3.4.2 Hose Stream Test - Immediately following Test I, accessible sur-.- faces of the Protective Envelope shall be subjected to one of thefollowing hose stream tests. The hose stream shall be applied
for a minimum of 21/2 minutes, without de-energizing +,he circuits.
PkDPER SAFETY PRECAUTIONS SHALL BE EXERCISED.ing tests shall be used: One of the follow-

.

1. The stream shall be delivered through a 21/2 inch
national standard playpipe equipped with 1 1/8 inch
tip, nozzle pressure of 30 psi, located 20 '*eet fras; the system.

.

or '

,

'

2. The stream sha11 be delivered through a 11/2 inch
nozzle set at a discharge angle of 30' with a nozzle.
pressure of 75 psi and a minimum discharge of 75 gpm
with the tip of the nozzle a maximum of 5 ft. from
the system.

or

3. The stream shall be delivered through.a 1 1/2 inch
.

noule set at a discharge angle of 15' with a nozzle
pressure of 75 psi and a minimum discharge of 75 gpm-

with the tip of the nozzle a maximum of 10 ft fromthe system.
,

.

NOTE: il is the preferred test.
3.4.3 Test II - Internal Fire - For systems / designs that require heat

to activate the Protective Envelope, the system shall also be
subjected to Test II - Internal Fire. Sketch it outlines a
succested test configuration.

*

3.4.4 Cable Construction & Test Details
>

-

,

3.4.4.1 cables shall be energized for circuit monitoringduring Test Method I. For the purpose of this test.

method. " energized" means sufficient current to monitorfailure..

4
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.
N 3.4.4.2 Cable constructions shall be representative of cable

used at the site. Cable tray loadings shall be in acc-'

ordance with suggested test layouts.

3.4.4.3 In both test methods, cable tray construction shall be
representative of actual site conditions, where applicable.

'

3.4.4.4 Cable system supports shall be tho'se currently found in
nuclear power plants and follow accepted installation
procedures. Care should be exercised in using only-

.

supports that are necessary for the test. Supports that
are used for the Protective Envelope shall be part of the
final installed design.' *

.

3.4.4.5 Thermocouples shall be located strategically on the
surface and at one foot intervals in the cable system
and temperatures recorded throughout the test.

3.4.4.6 Fire stops or breaks, if used, shall be acceptable to
American Nuclear Insurers. Failure of the fire stop
or break shall not necessarily constitute a failure of the
the Protective Envelope. ;

i3.5 The tests shall be ( anstituted a failure if any of the following occur:

1. Circuits fail or fault during the fire test as required
in Test I or fail during the hose stream test.

2. Cotton waste in Test II ignites during the test period.

3.6 The minimum fire endurance rating acceptable for Test I shall be one
hour. If longer ratings are desired, they shall be in one hour
increments, such as 2 hr. and 3 hr. ratings. -

4.0 FINAL ACCEPTANCE I
.

,

Prior to any installation at plants insured by American Nuclear Insurers',
or Mutual Atomic Energy Reinsurance Pool, complete plans outlining system
to be installed, location, etc. shall be submitted for. review and acceptance.

JULY, 1979
'
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C Ref. # 10CFR50.55(e)
TUELECTRIC

October 12, 1989
,

William J. Cahul. Jr.
E.securise Vice President

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk i

Washington, D. C. 20555 )

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES) l
DOCKET NOS. 50-445 flic 50-446 l

SITE FABRICATED THERMO-LAG PANELS
SDAR: CP-89-025 (FINAL REPORT)

Gentlemen:

On September 15, 1989, TV Electric verbally notified the NRC of a deficiency
that it had identified involving inadequacies in site fabricated one hour fire
barrier thermo-lag panels. After further evaluation, we have concluded this
deficiency is reportable pursuant to 10CFR50.55(e). The required information
follows. -

Descriotion

Site fabricated thermo-lag panels have localized dry film thickness (DFT) of
less than the 1/2" requirement of the design specification. This deficiency
impacts approximately 2,000 square feet of thermo-lag installed in the plant
and 11,000 square feet in the warehouse.

Additionally, during the removal of site fabricated panels from the plant,
panels were observed which violated the requirements of the installation ,

specification. Thermo-lag panels were less than 1/2" thick in areas of seams,
joints, edges and bolting. Also, some panels removed were found to have been
modified to accommodate protrusions without compensating for the reduced
material thickness. This problem impacts approximately 12,000 square feet of.

installed thermo-lag.

The causes of these deficiencies are attributed to an inadequate onsite
fabrication process for the site fabricated thermo-lag, failure to identify
deficiencies in the site fabricated panels, failumto comply with
installation specifications in certain applications, and failure to detect the
nonconforming finish conditions. The failure to detect nonconforming
conditions was attributed to inadequate change / revision to the specification
and the corresponding inspection criteria.

?9.t;o . 045 . =. . , q :
.-. -.. . . g

400 %nh Oln e Street LB81 Dollas, Texas 7201

_
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The generic implications of the deficiency extend to the adequacy of one hour
barrier thermo-lag fabricated and/or installed in accordance with the CPSES

,

specification.

Safety Sionificance

The design and installation specification and procedures were found to be
inadequate to assure the required one hour fire-barrier. Had these

. deficiencies remained uncorrected, the potential existed that a fire could'

have breached the barrier and adversely affected the ability to safely
shutdown the plant; therefore, the deficiencies are reportable pursuant to;

: 10CFR50.55(e).
,

Corrective Action
,

A corrective action request has been initiated to track this deficiency and
ensure that it is corrected and that the thermo-lag is installed in accordance
with the appropriate specifications. Corrective and preventive action has
been outlined as described below.

A nonconformance report (NCR) was initiated to require in:pection of the site .
fabricated thermo-lag panels in the warehouse. Many of these panels were
found to be sub-standard or suspect. To prevent the use of these site ,

fabricated thermo-lag panels, this NCR has been dispositioned to scrap the I

. site fabricated panels stored in the warehouse.
'

A design change authorization has been issued to revise the design and
installation specification to eliminate the fabrication of thermo-lag panels

l

on-site, to recognize only vendor fabricated panels, and to clarify inspection
requirements.

Site fabricated thermo-lag panels installed in the plant prior to
September 6, 1989, are being identified by engineering inspection. Thermo-lag i

determined by these inspections to be site fabricated will be removed and
scrapped. Panels which cannot be identified as vendor fabricated (acceptable)
or site fabricated (unacceptable) are being treated as site fabricated panels,

and will be removed and scrapped.

In addition to the removal and scrapping of site fabricated thermo-lag,
installed vendor supplied panels will be inspected 4 assure that there are no
improper modifications to accommodate surface protrusions and to assure that
the 1/2" criteria was not violated in the areas of seams, joints, edges and ,

bolting . Deficient installations will be repaired or removed and scrapped.
'
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Formal re-training sessions have been provided to craft by qualified vendor
personnel to prevent recurrence.

Completion schedule of rework for Unit I will be prior to Unit 1 fuel load.
Thermo-lag has not been installed in Unit 2, hence rework for Unit 2 is not
required.

Sincerely,

t
.

1_-

William J. C hill, Jr.

JTB/vid

c - Mr. R. D. Martin, Region IV
Resident Inspectors, CPSES (3)

.
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FIRE TEST ON ALUMINUM LADDER BACK CABLE TRAY PROTECTEDa --

BY THERMO-LAG PREFABRICATED PANELS

by

G. Russell Hall * r

INTRODUCTION

At the request of Thermal Science, Inc. (TSI) and as authorized by

Purchase Order 6652, Construction Technology Laboratories, Inc. (CTL)

performed fire and hose stream tests on an electrical protective envelope
,

system containing an aluminum ladder back cable tray all supplied by Thermal

Science Inc.

The objective of the test was to develop fire test data on the performance

of THERMO-LAG 330-1 Prefabricated Panels comprising the electrical protective

envelope system for a 30-inch wide aluminum ladder back cable tray with one ')
'

layer of various cable conductors. Although other systems were tested

simultaneously, they are proprietary and are not covered in this report.

The electrical protective envelope system was supported by a

213-1/2x131x12-in. thick concrete slab. Cable tray construction, cable

installation, cable instrumentation, and protective envelope system !

installation were performed by TSI personnel. CTL personnel witnessed the

installation of the THERMO-LAG Prefabricated Panels comprising the protective

envelope system. CTL provided the concrete test slab and performed the fire

and hose stream testing.

Fire and hose stream tests were performed at the fire and thermal testing

facilities of CTL on May 5, 1989. The concrete slab supporting the electrical

* Materials Technologist, Fire / Thermal Technology Section, Construction
Technology Laboratories,-Inc., 5420 Old Orchard Road, Skokie, Illinois 60077.

|

w

-1-
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protective envelope system was subjected to a 3-hr fire exposure in accordance

with provisions of ASTM Designation: E119, ' Standard Method of Fire

Tests of Butiding Construction and Materials,'(1)* and AN!'s Bulletin #5,(79)

"AN!/MAERP Standard Fire Endurance Test Method to Qualify a Protective

Envelope for Class 1E Electrical Circuits.*(2) A copy of ANI's

Bulletin #5(79) is provided in Appendix A. Imediately af ter fire testing,

the test assembly was removed f rom the floor furnace and subjected to a hose |

stream test in accordance with ASTM Designation: E119 and ANI's

Bulletin #5(19). The electrical circuitry was checked for integrity, as

outlined in Paragraph 3.5 of AN!'s Bulletin #5(79) before, during, and af ter

fire endurance testing, as well as before and after the water hose stream test.

SUMMARY OF RESULTS

The test assembly containing the protective envelope system was subjected

to a 3-hr fire test and subsequent water hose stream test. Before, during and I
I

af ter the fire test, as well as before and af ter water hose stream tests, the |

electrical protective envelope system was monitored for integrity of .

electrical circuits. The following are significant test results

1. The protective envelope system remained in place during the 3-hr fire j

exposure.

2. Circuit integrity was maintained by the protective envelope system.

Circuit integrity was tested at the following stages:

(i) Before fire testing

(ii) During fire testing

(iii) After fire testing and before hose stream testing

(iv) After hose stream testing

* Numbers in parentheses designate references at end of report.

2

Construction Technology Laboratorres. Inc.
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l

3. The average of all cable temperatures measured during the 3-hr fire

exposure was 271'F.

4. The maximum cable temperature measured during the 3-hr fire exposure I

was 331*F by Thermocouple No. 45.
i

l

I

TEST ASSEMBLY-

A concrete test slab was designed by CTL personnel for testing in a

horizontal position in CTL's floor furnace, as shown in Figs. 1 through 3.

Installation of block-outs and reinforcing steel rebar was provided by CTL

personnel. ,

Concrete used for the test slab was obtained from a local ready-mix

supplier. It was a six-bag normal weight concrete mix 1Jsing a carbonate

coarse aggregate.

Air content, unit weight, and slump of f resh concrete were determined

during casting. Cylinders were cast for determination of compressive strength

of hardened concrete at seven days. Properties of fresh coqcreta..and seven

day compressive strength of hardened concrete are presented in Tablej .l

. .

~

i.

. . u. .
,f, A, 1

-

TA8'I'IIMEASUREDPROPERTIESOFConftETE ' .2 -: ! lL

. -.:e w ~; 40 j-

~MDate of 3 sting- J24/89
~~

~ gt-.

'' ""
Air Content (%) 5.6 |

Unit Weight (pcf) 147.3

Slump (in.) 3-3/4 --
,

4

'Avg. Compressive Strength

(psi) at 7 Days 3960 j- T

;

..

-3-
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Fig.1 Concrete Slab Layout
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Fig. 2 View of Formwork and Reinforcing Steel (240056 - 2/24/89)
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Fig. 3 Close-up View of Blockouts and Reinforcing Steel (240056 - 2/24/89) !
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Af ter consolidation of concrete with internal vibrators, the slab surface

was screeded and finished by CTL personnel. The slab was cured in the form
i

under damp burlap for 7 days. After 7 days, forms were stripped and the slab

placed inside the floor furnace. The slab was dried at 400-450'F for 10 days |

to remove free moisture.

The completed electrical protective envelope system was delivered to CTL

f rom TSI's facilities for installation. The electrical protective envelope
~

system was installated by TSI personnel with construction assistance provided

by CTL personnel. Fire barrier penetration materials used to fill void areas

af ter installation of the electrical protective envelope system were installed

by TSI personnel and are not considered as part of the test assembly ~..

CABLE TRAY

A 30-in. wide aluminum ladder back cable tray was used in the performance
|of this test program. The cable tray was supplied by Gulf States Utilities.

personnel installed the THERMO-LAG Pref abricated Panels on th's aluminumTSI

ladder back cable tray.
.

','
.

.. _ x
. .

Cable Conductors + I
' ~

~'[ T -

n . . . * ..: 'a &.L. -f2..
.

Cable conductoTs were itt.st,a.lled by TSI pe.rs'ennel. Theilen.gth. 'o.f the cable. _. . . ~ .
3.

conductors was reported to Iir 16 f t 7 in. TheconductorswerifrNoredbyTSI

f rom Melville B. Hall, Inc. , 3001 Spruce St., St. Louis, MO 63103. Data on

cable conductors were' reported as follows:
. . .y.+.r

1. Power Cables - 300 MCM !
.

2. Control Cables #12-7/ conductor ,
! a

3. Instrumentation Cables #14-2/ conductor

4. Bare Copper Cable

(Temperature Reference) #6-7/ strand

-6-

Construction TechnMogyLaboratones,Inc.
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Quality control documentation, including a schematic showing the location of
|

the cables within the test assembly, are in Appendix C.

INSTALLATION OF THERMO-LAG PREFABRICATED PANELS

The following section provides information concerning the installation of

THERMO-LAG Pref abricated Panels used to complete the electrical protective

envelope system.

After instrumentation of the cable conductors was completed,

representatives of TSI installed the electrical protective envelope system.

The installation was performed on April 19 & 20, 1989 at TSI's facilities in
|

St. Louis, MO. The installation was witnessed by CTL personnel. The ;
1

electrical protective envelope system consisted of THERMO-LAG Pref abricated

Panels. Thickness ranged f rom a 1 in, minimum to a 1-1/2 in. maximum. Panels

were cut to size and attached to the aluminum ladder back cable tray by means

of stainless steel bands, as shown in Figs. 4 through 7. The installation was

performed in accordance with applicable procedures outlined in Sections II and

IV of TSI's Technical Note, Revision V, entitled: "THERMO-LAG 330 Fire

Barrier System Installation Procedures Manual. Power Generating Plant

Applications." A copy of the procedure is included in Appendix B. Also

included in Appendix B is a listing of materials used in the electrical

protective envelope system, their sizes, location, instrumentation, quality

control records, and qualification certificates for TSI personnel who

installed the system.

INSTALLATION OF CABLE TRAY WITH PROTECTIVE ENVELOPE SYSTEM

After installation of the THERMO-LAG Prefabricated Panel electrical

protective envelope system and transportation to CTL's fire and thermal test

.

-7-

construction Technology Labora torie s. Inc.
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facilities were completed, TSI personnel attached the test article with

Unistrut sections to the bottom (exposed side) of the (concrete) test

assembly, as shown in Fig. 8. The Unistrut support sections were protected ]

with the THERMO-LAG Pref abricated Panels. Support on the unexposed side was

provided by bolting horizontal 3x3-in, angle with feet to the cable tray and

bolting the feet of the support angle to the concrete test slab.

After installation of the protective envelop system was complete, a 3-hr I

fire barrier system was installed to protect openings through the concrete

test slab at the cable tray protective envelope. Installation was per' formed

in accordance with procedures outlined in TSI's Technical Note 20684, Revision )

V, Section VI. Figure 9 shows the protective fire barrier interface and

exposed side of the completed test assembly. l

TEST E0VIPMENT AND PROCEDURES |

The following sections briefly describe equipment and procedures used to
1

conduct the fire and hose stream tests on the test assembly containing the

electrical protective envelope system.

Furnace

The test assembly was subjected to a 3-hr fire exposure in the floor

furnace at CTL's Fire / Thermal Technology Laboratory. This furnace tests

specimens in a horizontal position. The approximate area of fire exposure was

214x132 in.

Furnace atmosphere temperatures were monitored by nine Type K

Chromel/Alumel protected thermocouples, located 12 in. below the exposed f ace

-10-
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of the concrete test assembly and the test article. The fire exposure was

monitored by these nine thermocouples. The time / temperature relationsnip

f ollowed that prescribed by ASTM Designation: E119. The furnace temperatures

recorded during the test are tabulated in Appendix C.

Furnace atmosphere pressure was maintained close to ambient laboratory air

pressure or slightly negative (-0.01 to -0.08 in of water). For this test,

the average pressure was -0.03 in. of water.

.

Specimen Instrumentation .

Fif ty (50) thermocouples were used for measuring the temperatures on the

test article at locations shown in Appendix C. Location of thermocouples are
~~

detailed in Appendix C. Appendix D contains calibration certificates for

equipment and personnel qualifications, ,

.:.

-$
Data Acouisition

Furnace atmosphere and specimen temperatures were monitored at 5 minute

intervals throughout the 3-hr fire Sst. The automated data acquisition
-+.e.-- .

..-

system consisted of a HMhPaikard HP34455A digital voMaeter and a series
- ; [f+ | . v.- ~u ~< n .: > = . 7.:-Q

of HP3495A data scanneggdata agtsition, systes cptroller was ana
HP98458 desk top computer. Calibration certificates for test equipment are

provided in Appendix 0.

Electrical Circuit Intearity Tests

Cable integrity was monitored before, during, and af ter the fire endurance

test, and before and af ter the water hose stream testing. Paragraph 3.5 of

AN!'s Bulletin #5(19) requires that circuits contained in a test article do

-12-
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not de-energize during exposure to the fire endurance or hose stream test.

Circuits were tested, as applicable, to detect failure; circuit to circuit

(conductor to conductor short circuits), circuit to system (conductor
i

continuity), and circuit to ground (conductor to ground). Schematic diagrams i

)
of these monitoring circuits are shown in Figs. 10 and 11. ,

..

Hose Stream Test

A hose stream test was conducted at the conclusion of the fire test. Hose

stream test procedures followed those described in ASTM Designation: E119 and

in ANI's Bulletin #5(79). Equipment and procedures for the test are as

follows: -

A 30 psi solid stream of water is delivered from a distance of 20 f t
(minus i f t f rom the 20 f t for each 10' of variation) through a
2-1/2-in.-diameter hose equipped with a National Standard Playpipe
with a 1-1/8-in.-diameter discharge tip. The stream was delivered
over an exposed area of 214x132 in. for 4 min 56 see at a distance of
17 ft.

TEST RESULTS

The electrical protective envelope system was subjected to a 3-hr fire

exposure on May 5, 1989. 2,

A listing of furnacciatmo' sphere temperatures is given in ,'Appe x C.
s. .J. :. - . . . . . . .. n s, .=. . . a a 2a.

-

.

Variation of measured furnace temperatures f rom the standard was appripximately
.. 4< .-.c -

, .,

0.12% based on comparison of totaT area under the time / temperature"turve.

This is within the 5% variation permitted by ASTM Designation: E119. The
,

average furnace draft pressure was -0.03 in. of water.
_ . . __

.

. ...%. ,.s

w. .

-13-
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A list of test article thermocouple temperatures recorded during the 3-hr

fire test are given in Appendix C.
,

,

Af ter the 3-hr fire exposure, the test article was tested for circuit

integrity. The test article passed circuit integrity testing.
'

At the conclusion of the 3-hr fire test, the test assembly was removed !

f rom the furnace in preparation for the hose stream test as shown in Figs.12

through 14. The test assembly was exposed to ASTM Designation: E119 and

j AN!'s hose stream test for a period of 4 minutes and 56 seconds. Following

! the hose stream test, the test article was again checked for circuit
;

integrity. The test article passed the circuit integrity testing.

i
i

LABORATORY RESPONSIBILITY

Construction Technology Laboratories, Inc. was not involved in the

f abrication of the cable tray, cable conductors, cable instrumentation, and

test article instal'lation. Personnel of CTL make no judgment of the,

suitability of the materials or systems for particular end-point uses.

Acceptance of the test results for guidance in field installation is the

prerogative of the authority having jurisdiction. !
I

I
.

4

$

%
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.

i

1.0 _IN~ 200CCiiON

! The AN!/FA(AP 'lasic fire Protection Guidelines" (April,1976) recoerend I

I

' t.".at recundant safety circuits be cut-off from each other by standare fire |

| walls and floors (itr. I, ( 4). It has been our experience, that in new
i designs, this feature is 'bvilt in'. However, for operating plants, and'

,

J some plants nearing completion, the provision of standard, rated, fire
' barriers may not te practical. When this condition exists, the options are

to relocate the vital circuit to another fire area, or protect thes in place.
| ' Protecting.'Mlace' is defined as the ability to maintain the circuit's
j function during a standard exposure fire by use of a Protective [nvelope.

I In an effort to previde, fcr insurance purposes only, a reasonable and re.
'

! liable means of ' protecting in. place' these vital circuits, without liattin$
i ) our Insureds to c:r.ventional sethods, and giving them the option of using

products /saterials not normally seen in this type of top 11 cation, we havei

developed this test method. In this manner evaluations of different products /!- .

'

saterials can be made, using a standard test approach.
,

) , !n developing this Standard Test Method, the need to maintain circuit integ.
i rity during a standard 'tamperature-tine' fire exposure was the prime con.
| sideration. In adcition, the ability of the Protective Envelope to contata<

j an internal fire exocsvre, was also considered important.
! '

.

It shov1d be emphasized that this Standard Test Method in no usy decreases!
'

; eur requirements for fixed automatic fire suporession systens nor will it be
| considered the equivalent of rated fire barriers, where retvired. . Ita intent,

; is to provide a means for " protecting in. place" redundant cable systems is
existing plants, er unusual situations in new designs.

.
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2.1
The purpose of this test is to evalify for insurance purposes a
7'otMtive t9veloce der teva 4 ant Class it Cables in % Clear Power

' '

7' ants unen locates in the same fire area. (A fire area 13 gefinee.

as that portion of a building that is encomoassed by rated fire wells,
'

ceilings and floors.) The saintenance of circuit intrarity in these
Class it safety circuits during s postulatM fire is of prime importance.

,

-

2.2
The inttnt of this Test Method is to establish a srotectivt envt'Cte thatmaintains circuit inte;rity for safety circuits when:,

;

} - tedur4 ant :afety circuits. located in the same fire area, are enestf
to a firt outside of the cable syste, or; ..

;
Reduriant safety circuits. located in the same fire area, are''

enosed by a fire originning in an adjacent * protected in-place'cable syste , or,

:
tedundant safety circuits, located in the same fire area, are

-

subjected to sechanical impact damage as staulatti by a hose
|

-
stream, or other impact test.

~

3.0 Acct?TAtt CA: Tit!A
'

MI/FAW Acceptance will be based on the completion and review.of allj of the following:-
~

1

!
3.1 Successful passage of fire tests as outlined in Section 3.4 of this test

-

i
method, and submittal of necessar,y test documentation as prepared by a1

~

reognized tasting laboratory or consultant.

3.2
A Quality Control / Quality Assurance Program for the systen/ design!

should be submitted for review. Complete detatis covering installation
-

'

procedures, physical characteristics, identification methods, sample-

forts for third party sign-off, etc. should be included.j

~

i
The QC/QA Program is considered an integral part of the acceptance;
prxess and variations between the QC/QA Program for the test and the

] program developed for the actual installation will not be acceptable.
3.3 All materials and cos.conents in the completed system, with the exces-'

1 tion of the cable, shall be rated as non-contvstible f.e., Flame Spread,j
fuel Contributed, and Smoke Develooed ratings of 25 or less.;

Paterials or components that are combustible or hazardous durtag the
] Installation phase, shovid have a material hazard analysis performed

.

with precedures developed for eventities on hand, storage practices.,
,

;

and precautions to be taken during installation. ,

i
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J.4 .ne Catie Prota:ttve (aveloot shall be azoosed to tne 'ollonim fireO
encurance and nose straat tests. Test configuratton and detaths shoule.

be suemsttM for review and carenant prior to test.;

3.4.1 Test ! . Essesure fire . The Protective Inveloce shall be smoosesj ,_.

j to tne stancare temperature.tfas curve found in ASTM (.119 76
(M51 A2.1) for a stateus of one hour. Sketch i 1 outlines a
sueensted test configuration,

j 3.4.2 Wose Stress Test . Irrediately following Test !. accessible sur-
faces of tne Protective (aveloce shall te subjected to one of the Ifo11cwing hose stress tests. The hese stream shall te appliec |

fo' a minime of 21/2 minutes, without de-energizing the circuits. |
PkOP(A SAFETY 8RECAUT!0NS SML B[ (IE:lCISED. One of the fo11cw- !
ing tests shall b'e used: ;

,

1. The stream shall be delivered through a 21/2 inch
national standard playsice equipced with 11/8 toch '

,

tio, nozzle pressure of 30 psi located 20 feet from
the systen.

er -

2. The stream shall be delivered through a 11/2 fach
nozzle set at a discharge angle of 3C' with a nozzle
pressure of 75 pst and a etnimum discharge of 75 gps
with the tip of the nozzle a maximum of 5 ft. from
the systen,

or

3. The stream shall be delivered through a 11/2 fach
nozzle set at a discharge anole of 15' with a nozzle
pressure of 75 psi and a sin" sus discharge of 75 gas
with the tip of the nozzle a maximum of 10 ft. fres

: the systen.
'

NOTE: #1 is the preferred test.
:

3.4.3 Test !! . Internal Fire . For systems / designs that require heat
i to activate the Protective tavelope, the system shall also be

subjected to Test !! . Internal Fire. Sketch f2 outilnes a,

; succested test configuration.,

I
3.4.4 Cable Construction & Test Detat1s<

,

3.4.4.1 Cables shall be energized for ctrt:vit monitoring,

during Test Method 1. For the purpose of this testi

method * energized * stans sufficient current to monitor
j failure.
;

;
j

.

|
'

-

<

9
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orcance with suggested test layouts.
,

,

3.4.4.3 In both test sethods, cable tray construction shall be
i

representative of actual site conditions, where applicable.
' ~

3.4.4.4 Cable system supports shall be those currently found in
nuclear power plants and follow accepted installation,

procedures. Care should be exercised .in using only*

Supports that are necessary for the test. Supports that
are used for the Protective Invelope shall be part of the
final installed design.

3.4.4.5 Thermoccuoles shall be located strategically on the
surface and at one foot intervals in the cable syster.
and te?.ptratures recorded throughout the test.

3.4.4.6 Fire stops or breaks, if used, shall be acceptable to
American Nuclear Insurers. Failure of the firt stop
or brett shall not necessarily constitute a failure of the
the Protective [nvelope.

3.5 The tests shall be constituted a failure if any of the following occur:

1. Circuits fall or fault during the fire test as required
in Test I or fail durire the hose stream test.

2. Cotton weste in Test !! ignites during the test period.

3.8 The minimum fire endurance rating acceptable for Test I shall be one
hour, if longer ratings are desired, they shall be in one hour
increments, such as 2 br. and 3 hr. ratings..

,

4.0 FINAL ACCtpTANCE

Prior to any installation at plants insured by American Ruclear Insurers,,

or Mutual Atomic [nergy Reinsurance Pool, complete plans outlining system,

'

to be installed, location, etc. shall be submitted for review and acceptance.
i

e
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$UGGt57[0 TEST LAYOUT - T[3T METH001 !
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MOTE 1: TWO PROTICTIVE EMYtLOPts 10 It it3TED. ONE LOAMD TO MAXIMUM (40%)
j j M51GN AND ONE LIGHTLY LOAMD.(0NE LAftA).
: SUFFICitMT CIRCulT510 St MONITORLD TO MTECT FAILutt; circuli 10

CIRCulf, circuli 10 SYSTEM, et circuli 10 SROUND.
-
.

J
VAA10US TYPts 0F CA8 Lit SUCN A1 POWER, CONTROL AND 135TRLMNTAi!0N.

! CABLE SHOUL3 NOT EXTE.iD 4t! TMAN THAt! Ftti OUf 510t THE ft3T Ovt1'
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$UGGESTt0 TEST LAYOUT T[5T METH00 t
-

INT [ ANAL FIRE 1EST
e

J _%KWU MWMM L ? 2 =^

COTTON
(OPEN AT BOTH EN05) CARE PROTECTIVE ENV!'.0F I i

3

WASTE
,

!
|

)
i t i

6"s.~ :a_ww w;: em s w L,

i |

| 4 $ U. I

i

!

i

i NOTE 1: COTTON WASTE SMALL Bt KActD OVER THE ENTIRE TOP $URFACE
Of THE TEST SYSTD MD A SAMPLE SYSTm 6 INCHE5 BELOW

{ THE f tST SYSTEM.

i NOTE 2: THE CARES U5t0 IN THE ftST $ HALL St itPit$tNTATIVE OF'

THE CARE USED AT THE $111. LOADING 5 5HOULD 8t 205 FILL
i WITH AM00N LAY.

i,:

! THE CA8LES IN THE TRAY 5 HALL BE IGNITED U$1M THE '0!L
'

50AMD SURLAP" METHOD A5 0UTLINED IN IEEE/ICC/WG 12 32
; DATED 6/27/73, 04 OTHER ACCEPTA K E * FLAME SOURCE *,
! OtPEM0!M ON M5!GN 20 OPEAATING CONDITIONS OF THE
j C0ATIM. THE FLAME SOURCE SMALL M LOCAf t9 AT THE NIO-

POINT F THE CARE SYSTEM. THE INTENT 8t!M TO Pt0V10E ;'

M IGNITION /TLAME SOURCE THAT 15 Ot51GNED TO LAST APPt0XI-
] PATELY 20 N!NUTES AND ACTIVATE THE PROTECTIVE ENVtLOPt.,

085EAVAT10NS AND THERM 0C00 plt READING 5 $ HALL St MAINTAINED
: F04 ONE Nout FROM THE PolNT OF IGNITION OF THE " FLAN
i SOURCE *.

l
.

!

i
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CEAflTICA7E OT QUALIFICA710N |< -

|
'

i

MASAGER Of QUAllTY CONTROL

BEN EVANS

.

j

The individus) listed above is hereby certified by 751, Inc. as being
qualified to perform the duties of a level 11 Quality Control Inspector:

a

] in the company plant and at the client's jobsite, by virtue of "on the
,

'

job" training and experience.
|

;

! This certificate is valid until revoked.

;

i

.

i Dd 6-

I Richard A. Lohtaa
j Manager of Quality Assurance

Date Signed: [* 8# * M
i

:

|

|

|

4

.

J

| '..

153. INC. * 3260 BRANNON AVt. * ST. LOUT $. MO. 63139 6 1314) 352 ta22 * Teter: 44 2384
4
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HAS SATISFACTORlLY COMPLETED THE COURSE >

|
- ?. OF TRAINING IN THE APPLICATION OF: 'f-,

! E Ij
'

s
! b''

THERMO-LAG 330-1 SUBLIMING C0ATING SYSTEM {
,

: p.

[ M! 4

I .' AND IS QUALIFIED TO APPLY THE PRODUCTS. '. I

< r i

i r .a, <, /
i

: e .q
|rg (THl$ CERTIFICATION IS VAllD UNTIL REVOKED)
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'
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THEM10-LAG 330 FIRE BARRIER SYSTD(

INSTAL!.ATION PROCEDURES MANUAL

POWER GENERATING PIET APPLICATIONS

SECTION II .
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THERMO-LAG 330 FIRE BARRIER SYSTEMS

FOR PROTECTION OF CABLE TRAYS
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TSI TECHNICAI. NOTE 20684'

'
SECTION II

THER.MO-1.AG 330 FIRE BARRIER SYSTDiS
i

FQR PROTECTION OF CABl.E TRAYS,'

The three (3) basic designs of the TRERMO-I.AG 330 Fire Barrier System, used to
,

provide thermal protection for cable trays installed in power generating
plants, are:

1 |
,

Pref abricated Fanel " Ready Access" Design |.............
|

Direct Spray Over Stress Skin Design |.............

Direct Spray-On Design .............

The material components of the first two (2) designs consist of THERM 0-IAGj

| 5trasa Skin Type 330-69 and THERMO-1.AG 330-1 Subliming Matarial. The only
difference between these two (2) designs is that the Pref abricated Fanel Ready
Access Design is prefabricated at the factory and the Direct Spray Over Stress
Skin Design is field sprayed at the jobsite.; .

*

i
.

The Direct Spray-On Design is comprised of THERM 0-IAC 330-1 Subliaing Material
.

3 which is also sprayed at the jobsite and but does not include the THERMO-IAG
Stress Skin Type 330-49.

The following paragraphs set forth the sequential steps involved in installing
these three (3) designs.

I

11-1

\
-

t |

.. . .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ m _
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i 1.1.3 Cut a piece of material large enough to form the top section from a
one hour fire rated Prefabricated Panel. The width of the top section

| shall be equal to the base, plus both flanges of the tray, plus the
thickness of each of the two (2) sides of the bottom rectangularj

i section.

I 1.1.4 Mount the rectangular shaped bottom section on the cable tray using
18 ga. minimum stainless steel tie wires or 0.5" x 0.020" minimum

: stainless steel banding material as shown in Figures 11-1. 11-2 and
11-3, following this page. The recommended maximum spacing between
the cie wires shall not exceed 12 inches.

1.1.5 Attach the flat top section with the stress skin side on the inside^

to the installed bottom section using 18 ga. minimum stainless steel
tie wire or 0.5" x 0.020" minimum banding material at a nazimum
recommended spacing of 12 inch intervals as shown in Figures II-4 and
II-5.

;

!

1.1.6 Attach additional top and bottos sections to previously installed
sections by butt joining them together at their ends.

.
.

OR AS AN OPTIDW

'

.

1.1.7 Cut individual pieces having either butted or miter cut edges large
- enough to form the bottom, sides and top section from a one hour fire

rated Prefabricated Panel..

: ':
; ..

1.1.8 Mount the bottom, side end top pieces on the cable tray using 18 ga.
minimum stainless steel tie wire or 0.5" x 0.020" minimum stainless-

steel banding saterial. The recommended maximum spacing between the
; tie wires shall not exceed twelve (12) inches.

i :

1.1.9 Attach additional top, side and bottom pieces to previously installed .'

pieces by butt joining them together at their ends.
!

I

1.1.10 Complete the installation by filling in the edges and joints with
THERMD-LAG 330-1 Subliming Trowel Grade Material.

II-3
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I

J

1.2 Installation of the Three Hour Ready Access Fire Barrier Design

|
1

1.2.1 Using three hour fire rated Prefabricated Panel, form and mount a i

three hour ready sccess fire barrier onto cable trays following
'

the procedures previously described in Steps 1.1.1 through 1.1.10.

AS AN OPTION - OR TOR UPGRADING A ONE HOUR TO A THREE HOUR FIRE BARAIER SYSTEM

;

1.2.2 As an option to Step 1.2.1, or for upgrading a previously inetslied
one hour fire rated systaa to a three hour fire rated systes by the

,

.

use of one hour fire rated Prefabricated Panels, form and mount the
first layer of the fire barrier on the cable tray following rbe#

procedures described in Steps 1.1.1 through 1.1.10.;

|

.

1.2.3 Pollowing the procedures described in Steps 1.1.1 through 1.1.10,
sount a second one hour fire rated Fire Barrier layer over the first
layer previously installed in Step 1.2.2. This second layer shall be

.! fomed and sounted in such a manner that the TRERHO-IAC Stress Skin
Type 330-69 is on the outside.

,

J

A

1

;

i

11-9

_ ._ _
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TSI TECHNICAL NOTE 20684

4

DIERMO-LAG 330 FIRE BARRIER SYSTEM
:
'

INSTAL 1.ATION PROCEDURIS MA.WAL

PO'w'ER CENERATING PLANT APPLICATIONS
'

,

| SEcTION v1
,

THERMO-LAC 330 FIRE BARRIER SYSTDt3

FOR INTERFACES
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TSI TECHNICA1, NOTE 20684 j

I
4

SECTION VI i

THERMO-l.AG 330 FIRE BAMIER SYSTDiS

'

TOR INTERTACES

The three (3) basic designs of the THERMO-LAC 330 Tire Barrier System, used to
provide thermal protection for cable trays, conduit and instrument tubing
interf aces w:th penetration seals, walls, ceilings and other raceways installed
in power generating plants, are:

Prefabricated Fanel Design ......
4 .......

,

!

Direct Trowel-On Design j.............

330-660 Flext-Blanket Thermal Barrier Design .............

!

4

The material components of the first design are comprised of THERM 0-IAC Stress
Skin Type 330-69 and THERM 0-1.AG 330-1 Subliming Material which are
prefabricated into panels at the factory.

!

i The Direct Trowel on Design is comprised of THERMO-!AG 330-1 Subliming Trovel
Grade Material which is troweled on at the jobsite.

i
' The material components of the THIRMO-1.AG 330-660 Flezi-Blanket Themal Barrier

Design are comprised of a heat blocking thermal estaliser, reinforced os both
sides with a low density fiberglass cloth. |

4

!

VI-1

,
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;

The following paragraphs set forth the sequential steps involved in installing
these three (3) designs.

i
.

1.0 INSTALI.ATION OF ONE OR THREE HOUR INTERFACES BETVEEN A CABI.E
( TRAY, CONDUIT, INSTRUMENT TUBING, AND A PENETRATION SEAI.
I

!

DESIGN METHOD 1

:

| 1.1 Cut and form a box shaped and flanged section f rom a one or three hour
fire rated Prefabricated Panel as shown in Figures VI-1, VI-2 and4

i VI-3. The minimum height of the flange shall be suf ficient to cover
the vall opening and accommodate approved f asteners.

:

1.2 Mount the four (4) sided and flanged section, using approved
fasteners, installed at a maximum of 12 inch intervals, and a minimum'

of two (2) approved fasteners per flange minimum, to fasten the
, section to the concrete wall, and 18 ss. sinimum stataless steel tie |
} wires or 0.5" x 0.020" minimum stainless steel banding material,
j installed at a maximum of 12 inch intervals, to secure the four (4)

sided section to the cable tray, conduit or instrument tube.

!
;

. 1.3 Apply suf ficient amounts of the THERMO-1.AG 330-1 Subliming Trowel
i Grade Material to cover the bolt heads and to fill in the ends of
' the installed interface.
!

| DESIGN METHOD NO. 2

,

i 1.4 Cut and form a box shaped and flanged section from a sheet of
THERMO-1.AG Stress Skin Type 330-69.

:

1.5 Mount the four (6) sided and flanged section on the entity using,

18 ga. sinimum stainless steel tie wires or approved fasteners to<

fasten the assembly together, and approved fasteners to fasten the,

; section to the concrete wall.
i

1.6 Apply a coating of THERMO-1.AC 330-1 Subliming Trowel Crede Material,'

in a minimum dry film thickness of 0.500 inches for one hour |
' protectica and 1.00 inches for three hour protection to the Stress !

Skin section using a trowel.4

t

!
,

) VI-2

: -

1



_ _ _ _ _ _ _ -_ . - . - - - - . _ - _ . .- -. . . . _ . . .. -

'

-..

At tutum 1 Annen mAer Pant F TRAY (A&c.30-144)rRATIOk: 3 MOUR*
.

~

PROTECTED BY THERMD-1AC 330- PREFABRICATED
; .CEN11: C - CONTROL

3 NOUR DES!CM. 2 ELS0WS (ALC-30V-190-12) ,
i 1 - INSTRUMEWTATION,

P - POWER
,

T - Temperature Reference
'

sTg . 4 MAY 1989 CHECKED BY:
" 8. E. EVANS - QUALTTY CONTROL MAhACER

TEST ARTICLE 2

:

# ITEM
NO. TYPE DESCRIPTION TUNCTION ARIA IN RIMARKS

1 Cenerte 300 HCH P 9 x 0.519 CABLES PURCHASED FROM:
* Triangle TWC INCS Melville B. Hall. Inc.

NA 300 MCM Type 3001 Spruce Street
THHN or THWN or St. Louis, MO 63103j

; Casoline. Oil Resistant TSI P. O. 6654
j 11MTW or AWM 1321
i or AWM 14/13 W/l
j 600 Volt CS use ( UL )

2 Ceneric 12/7C C 24 X 0.307
| Royal Electric SDS/TC
q SUN /RES, Direct Burial
| Type TC 12/7C Type DlHN

| CDRS 600 Volt ( UL )

3 Ceneric 14/2C I 195 I .086i

Royal Electric SDT/TC
SUN /RES, Direct Burial

,

j Type TC 14/2C Type THHN
: or THVN CDRS

600 Volt ( UL ).

4 Generic #6 Bare Copper Wire T 1 X .024

| 5 #6/3C XLPE - Insulated P L X .750 CABLES ORCINATING FROM:
Bechtel'

231.083 In

:

|

;

,

s

*i

e

'

s .o n.

i
1

_ _ _
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: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ : - _ _ _ _ _ _ _ _ _ _ _ _ _'_ _ _ _ _ : _ _ _ _ _ _ _ _ '
g ' _ _"_ _ : 51 2 E gg " _ _ _g ',_, :,_ _ _ _ _ _ _ "_ _ _ f_ _ _ _ 1 5 1 2 E Q " _ _ _g: SIZE g:S1ZE Q
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__,____ ____
,

i THICKNESS I THICKNESS I THICKNESS I THICKNESS :

: 1 I i e

______: __________________:_________________:
: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ _ _ _ _/ [1 : 1. 4% : 1 : 1.E.o :
: 1:1. /d : 1:1. :

: :_________: :--_______: :_________: :_______:
2:1.#_[ : 2:1.## :2:1./h :2:1.07 :: _____:_________:_______:

_ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _f,:_______:____6 : : 1. 2 : , : 1. A6 :3:1./6.

: 3 : 1. 0 : ______:_________:_______:
: _ _ _ _ _ _ _ : _ _ _ _ g_ _ _ _ _ :: _ _ _ _ _ _ _ _ _4 : 1. /[; _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _8: 4:1.4 : 4: 1. /7 :'
: 4:1./) ____:

_ _ _ _ _ _ _ : - _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _M
:_______:____[____:_________:__# 5:1.2.f : 5:1. :
: 5 : 1. O : 5:1. :

: - _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : - - _ _ _ _ _ _ _ : - _ _/ I_ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ : - _ _ _/
___:

: 6:1. /d : 6:1. : 6:1..U[ : 6:1./ :

____:

: _ _ _ _ _ _ _ : _ _ _ _ _[_ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _/ I_______:-________:_________:_________:___#: 7:1. o : 7:1. : 7 : 1. A.2_. : 7:1. :

_____ _________:_______:
_____:_________:_________:_________:____f:_______:____4 : B : 1. /k : s:1.#- : B:1./G :

: B:1. /4 _____:_________:_______:
:_________:_________:___/3'_ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _f:

: 9 : .t . : 9 : 1. p : 9:1.AO____

:
9 : 1. / d ______: :_________: :_______:.

:_________:_________:___/f
:

10 : 1. / 2 - | 10:1. : 10:1 4.[ : 10 : 1. A0 :
:

: :_________: :_________: :_________: :_______:
: 11:1./4 :

,

11:1.4_y11:1. 4 7 | 11:1./V ::

: :_________: :_________: ;_________; :_______:
: 10: 1. /d : 10:1./Y : 10 : 1. ;;to : 10:1. M :

_____::_______:_________: _______: : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : - _ A:1.e . .

1. 1. / :' L,_ 1_.1./K 1_. .1. A,g, 1__. 1.. . .. .. _. .
.. _____:_________: :

: 14: 1. /I : _ _ _ _ _ _ _ _ _ : _ _ _ _8 14 : 1. A[ :: : :_________:
: 14: 1. A: 14:1. /f ___:

_______:_________:_________:_________:____[:_______:_________:_________:__/I : 15 : 1. 4_h : 15:1.4 :
! : 15:1. /4 | 15:1. ___:

:-______:_________:_________:____d_____:.________:_________:_________:____h: 16:1. /j : 16:1./ : 16: 1.g : 16: 1. A :

_____: ________:_________:_________,_______:
:_________:____M:_______:

: 17:1. // : 17:1./ : 17:1..N : 17 : 1. AP- :
____:

: _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : . _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _d :
16:1. /2 18 : 1. /f : 18 : 1. fLd : 16:1.

:-______:_________:.________:____________________._____:_________:_______:
,

19:1./d :
19:1. 19 : 1. /[ : 19:1.MJ |

: _ _ _ _ _ _ : - _ _ /_ _y_ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ .. _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _/____:
20:1./k : 00:1.J2.0 : 00:1. :

: CO : 1. / 2, . .

. . . , . . . *

_ _ _ _ _ _ . _ _ _@_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _k _ _ :
. . .

~:hAGE=1.[/ : AVERAGE = 1. E ____:___R4.GE= : AVERAGE = 1.-_
AVE 1.

T .
..

.___ ___________________ ___________________ ______________*__
,

________e.___

$_______ ___ _ _ _ _______,___.________________ _

-_-- _ _ _ _ - - - . _ _



. _

.

.

.

330-1 F REF AMICTED PANELS F ILM COAT ING THICVNESS
i, _________.________________.________________________________________.____..IF I i

_ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ go { _ _ _ _ _ _ i _ _ _ _ _ _ _g jr/'____S c y;/ |F ,, g _g ,:P ___________i ______________ _:_ ___
: .___

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ _/_/_'gFg i #Ffg[: _ _ _ _ _ ___ _/_/_ g::SSa F g g j
155#b.,* F g g .:_______:_ _____________

: PANEL # IFANEL # IP EL # :

:_________/______:|FANEL#/_ _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _/_f__________ __ ___________ __:________

# I |SI E :

__.____ g _ ,_ __ ____,____ g . 4 ._gg 1512E # /f: SIZE 4:537Egy'
_

______,___ _________ ___.
,________ __

| THICKNESS I THICKNESS I THICKNESS I TH CKNESS I

: 1 I I i

_____:___________________:____ _______ ____:
:_________________:______________7 1 : 1. / f_ _ _ _ _: 1:1.20 | 1 : 1. j 1:1. :

: :_________: :_________: :____ :_____ ___:__ ____:
2 : 1. M 2 : 1. /[ : 2:1 :

: 2:1..:14 1

______:_________:_________:_____ ___: :

:_______:_________:_________:___14
: : 1. 4C1 : 3:1.= 1 0:1. 44 3:1. :

-

______: ________:_________:______ __: :

: _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _4 6
: 4 : 1. Ay : 4: 1. : 4:1.40 : 4: :.

______::_______:_________:_________:_______:_________:_________:-_______:5 1. / ,

r .1. 8- ,.1., s. ..,.1.1 . .. s. ., s. .

_______:-________:_________:_________: :_______ _ _______:,

:_______:__ I 6 : 1. N : 6:1. /[ 1. !
: 6:1. : ______:________ ,_______:

_______:_________:-________:_________:___/[
-

: _ _ _ _ _ _ _ : _ _h 7 : 1. JLA : 7:1. : 1. :
:: 7:1. ______:________ : :

_____:_________:_________:_________:___[[: _ _ _ _ _ _ _ : _ _ _ _f: 8 : 1. M 6:1. : '1. :

____:_________:_________:____A
B : 1. A.: :_____:_________:_________:

:

9:1.#-% : 9 : 1. /( : .1. :
: 9 : 1. A0 :

: :_________: :_________: :_________: : :

10:1./f : 0:
: 10: 1. S b :10:1./[ .

1 _____: : ______:
11:1.8-[: _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _f

: :_________:
: 11 : 1. / 11:11:1./h .

::

______: :_________: :_________i : _____:
: - _ _ _ _ _ _ : _ _ _/ f 1.. 1. 1 O 1 1. / f 1.. 1

^ ,. ..
. . .. . _.

1.. 1..
. _._.

:-______: :_________: :_________: :_____ ___:_ _____:.

: 13 : 1. A A- : 13:1.gLO : 10:1 :

1 : 1. l'/: ___:_ _____::_______:.________:_________:_________:_________:_________:_____
: 14:1. A.7 | 14: 1. 14:1. :

_____.:_________:_________:_________:___/_7___:14:1./h: ____:__ ____:

:____f 15:1.
__

: - _ _ _ _ _ _ : _ _ _l b 15:1.62_f___: 15: 1. g A :
: 15:1.

: _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _4 h: _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ __ : -- T - - 16 : 1.
- -- ~~~~

___

16 : 1. J2 | 16:1. : 16:1.g, i s

____:_________: :___ _____: :

: _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ #-./ : . 17:1. :

17:1./t :__J.______:___ ___:: 17:1. - : 17:1. G :

:.______:_________:_________: ________:_________: _

: : ! 16:1. :

#-J'_- I G: 1. gg: 18:1. - | 18:1.
L______: :

: _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ d()_ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _f19 : 1. " ! 19: 1. : 19: 1. fLg ! 19:1. !

._______:_______:
: _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _ _ _ _ _ _ _ _ _ : _f: 0 0 : 1. .- -- - 20:1. J2.JL . 20 : 1. / [ 20:1. :'

. .

.J. . ... .

iAAGE=1./h____._________._________.____.____.____[___.________: AVERAGE = 1. 4.3 : AVE Fu,GE = 1. / : AVERAGE = 1. :
.

___________________
,u_______________ -

.
.._________________.___________________

pg.

CHEC6ED BY _____________ DATE: O_ /_ __ ______ ____ _______ _
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,l RECEIVINC RECORD
,

!

| RECEIVED FROM: IAC WUMBER: - SOf/
.

/[ des . /ifIDATE:*
COMPANY:

P.0. No: 4/f'1'

ADDuSS:

CITY / STATE: f Mct, REC 30:

U W 7e/
'

| . RAW MATERIAL REIVRNED GOODS
4 DESCRIPTION: V
1

j IF RETURNED 000D5:
1ACAT10N:; FROJECT NO:
PREPAID COLLECT

! FREICHT SILL NO:
1

1

PRODUCT CODE N0. OF FACKACES RET QUANTITY IDT NUMBER
'

3 30-4 % froX RetFRK / o. ooo n + o 8//8C
;

| (wf u 3 //
~

,

,
; .,
.

i
a

i

!
>

4

|

| e
'

!
|

|
.

[O AL NET.S . 40t201s// CROSS Wr.TOTAL NO. OF FKCS. Iif' . s

| ANY DAMACE TO CONTAINERS: TES NO REMARKS:
/

DID CERTIFICATE OF CONFORMANCE ACCOMPANY SHIPMENT:
V ES 30 ;

! ES 30
| IS BILL OF 1ADING ATTACHED:.

V TES 30 |

| 15 PACKACING LIST ATTACHED:-n n

RECEIVED BY: [
,

| ' (See reverse side for more details)
; .-

!

,

a

. , . . - -. - --__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ ___
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Eisal.
. .

,

sAv minus,
l

.

1

\
b~-IG-PFmme _

.

THERMO-LAG STRESS SKIN |
.

RAll MATERI AL SHEET

1.t4 Elf D G TICE2T No. QUA.VIITTCopt 3rgM ER Lot WLutA g DATE LZ4t1VID

3 x-ss -' (27//P? |f-lG-?T 520 Y| 4qowgjp |
if

~ '

' '

|q ut m co m et rnocumcu
noczmuu Ntura sr:4tncAries usvtts

391

<%
-

str no ot...ter A-22 o.ois Min. O, g f 93 9 paf4 $

W t/ Square Yard A-23 1.74 lbs. Min. [, f / [ 9,g

i
i

M
ffHesh Site. A-24 60 tiin.

f -id 9 9
,

|
f

!
|

EZJICTZD8
Acczyrgog

8'M d_ BATE:
31CRATtDL2s

8~/5 8nmi
|

quan comot, suxr u,wi

I

D15NMIM
IAICtXALs MASTER FILE |

,

j %8 L%'IMTORT t.ohDDL SU7ERT1501
MANACEA 0F QUALITT CONDOL

'

e
,

.

!

:

I |

'

.--.-

- - . - - . -- -- - -



.
..

NATIONAL-0TANDARD COMPANY E""m*
- -

WOVEN PRODUCTS PL. ANT NsT"'. consin. Enm Cry
"" Telephase CerW. See.tlet

TWI ses e s.sess

CERTIFIED TEST REPORT

70 Thermal Science. Inc.
2200 Cassens Drive
St. Louis. H0 63026

Gentlem.en:

. . ..., ,. . . , .. . .., 15,.730

.. . 19 0. .
3 6 6, 4 4, Jg p,00 ,,, , s , ,, , ,, s , ,,, _ , ,27 ca ., 2 7 ca .,

6159 ,5/,19/,88 ,. .HP.t .calv . . St. , , . . , , . , , , , , , , , , , , , ,-

.,,
ASTM-A.7.40.,,, ,

CHDCCAL ANALTE15: 64452HEAT NO. (Warp)
&llier) - --.

**
IX)T NO. (Warp)

1

.,
&Wer)

i
4

C Mn P S Si Cr Ni Mo Cu

|
Bau I .07I 34 I.0081.020I I I I i i i ! .'

We i I I I I I I I i i i I

| Zine plus wire cloth will weigh min. of 1.75 lbs. per square yardi
*

W u, I I i | | 1 I i i i I

i ! i

,
rwer I i !

; ; *

'

:
,

tursicAL ANALys!5: 110'000
Average U. T. E. (Warp) p. s. 1.

Tiller) p.s.L j
. Average Elong. 10 in. Ga. (Warp) %

|! & iller) %'

R . M . L. cot'Oo .g3!
i n = p cser)
'

i

j4

sTArc or xntrocry
counry or nuox

: .

s n .= . n . 11 . a t ..A g g.. . wi.n ew
= n., n ,.e, ,

* . n. ., n.n i. = . . m .,

bOLW $ N. 'lL%)w 3

V ,% m

My consnission expires 12/10/91.

Qg 0 8|| f8'

4

i

_ _ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - --
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APPENDIX C

.

construction technology laboratories. Inc.
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s
.

240056 - TSI - 05/05/09

FURNRCE MTMOSPHERE TEMPERATURE (DEG. F)
.

TEST TIME, FURNACE ASTM E119 YARIATION FROM

Nr: Min TEMP. TEMP. A3fM TEMP.
F F F

_.

9:00 210 60 142

0:05 1110 1000 110

600:10 1360 1300 i

0:15 1392 1399 -7
0:20 1454 1462 -6
0:25 1511 1510 1

0:30 1560 1550 10

0:35 1594 1504 10

0: 40 1630 1613 17

0: 45 1657 1630 19

0:50 1669 1661 0

0:55 1607 1601 6

1:00 1706 1700 6

1:05 1722 1710 4

1:10 1741 1735 6

1:15 1759 1750 9

1:20 1761 1765 -4 |

1:25 1761 1779 -10
1:30 1772 1792 -20
1:35 1795 1904 -9
1: 40 1982 1915 -13
1: 45 1814 1926 -12 j

1:50 1925 1835 -10 ,

|1:55 1934 1943 -9

2:00 1847 1850 -3 |

2:10 1963 1962 1

2:20 1965 1975 -10 |
2:30 1869 1000 -19
2: 40 lett 1990 -19 1

2:50 1994 1912 -10
3:00 1905 1925 -20

_.

AREA UNDER CURVEe 294961 DEG F-MINUTES
AREA UNDER ASTM E119 CURVE = 294600 DEG. F-MINUTES

VARIATION FROM RSTM CURVE = 00.1225 %

%

Construc0en technology leboratories

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - ____
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' Tae
TC22 12 3, . , ,

39' Cll -{ .
'

4T.

i 70. TCIO
TC21 12;[*

! *i
!

|*
o t.13 TCl2 12'eJ r

| ('. J'g,- TC20 J *
-

| :

,TC.

! I I

I TC2 t,' L n n J ,TCl9
1,2,, s, i

j

12 Tcl * 12b-12 ' *+ 13". 2 TC 18
TC3 -

12 TC7 TC l4- TCl6-

%.
TC4 -3

12 / 7
i 300 MC M TC LOC AT10N.
i, TC LOC ATION,
!

'

f I
:

_,
,-

, ._,

-

|6 d D.

;

" ;.

e
|

,0* TC23 4 0.TC 34 7" ;
'

TC 44 124
%=;

q o
! TC33< : a

12 2
- ,-

J s
.

f
-

; q '. ih TC35 TC43 1213' TC 24 *'

I 3 2
f 2 fe

TC32 ) 14 TC42
..

i 25 J l TC36 I! 11II,, 12

12. ' 2| f
l

Ja L ~ .i n

| , l' k_n si a lo

i TC 26 - f 2 "--14". 12". 11 T *l3'*+13 33L TC41-

I I
22 T C 38 TC40 !

TC27 TC 28 TC 29 TC30 TC 39
j ' 6 B ARE COPPER WIRE'

14/2
TC LOC ATION.i .

1 T C LOC ATIOM.

2200 CASSENS ORivt .

ST L0utt. MISSOUMI 43026. |
,, x

. . . . . _ . ,m._ s t.._ ,,,,
. . . . _ ._... ...,-

FIGURE 1: LOCAf50N OF THERM 0C0UPLES WITHIN

j
THE TEST ASSD!BLY g y g(f ****' * I****

_ _ _ _ _ . _ _ - _ _ _ _ - _ - _ _ _ _ _ - - _ - _ _ _ _ - _ _ _ - _ _ _ _ __..
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'

i

|
i

(

.

I

!
=30"-

,

./ I

1/f_///////// / /|-|_f-|-__|_/ f /_f./ d |Tc
i Tc Tc Tc .

\ 4= !h 4 se - 4-97'

f 3
: 4 r
: E i I et , 3 j, I I iQ 3 paaeee e i ! J {

I :\ l '

_

, ,

777 77 7717 7 7177/7'77 777X7 77 |

.

;

@300 MCM- 9
.

@l2/7C - 24 -

t

WI4/2C - 19 5 :

h*6/ 3C XLPE -4 ;,
'

.- . .

'
.

O#6 BARE COPPER WIRE
f-

1

i
.

|_2200 CASSENS Ma2
-

' '
*

- sT_ ta == -- . neaart -

. E' ,' -- ME
.
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- 8 - 25-e9 fj#< |
-

FIGURE 2: CABLEANDTHERH0COULELOCATION$

FIGURE 2 |'
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UN5NIELDED THERMOCCUPLE lbCATION FACE 1 0F 5*

:

FIRE TEST ON ALUNINUM LADDER BACK CABLE TRN
(A6C-30-144) PROTECTED BY THERMD-LAC PRE-

TEST NO: 2 DESCRIP710N: FAl_RICARD PANELS. 3 NOUR DESIGN
;

2 ELBOWS (ALC-30V-190-12)
ORIENIATION:DURATION: 3 Houn _

CONDUCTOR: Os r one) /Alume) TYPE: GC-20-KK $1EE: #20'

STRAND: Solid

DATE: 5 APRIL 1989 OIECKED BY: #
l. E. Evans - Qus11ty Cont rol Manager

:

TEST ARTICLE 2.

a

. \

! THERMOCOUPLE CABLE DIRECTION DISTANCE COMMEhTS

?

: d 4. #,.

TC 1 @ t) 300MCM Down Left Leg 39 " From Left --------------------
,

Cable End
1

TC 2 67.) 300MCM Down Lef t Leg 53" From Left 13 " Below TC 1
;

Cable End
.

s

TC 3 g 3) 300MCM Down Left Leg 63h" From Left 10h" Below TC 2'

Cable End'

,

TC 4 (yq) 300MCM Across Flat 76" From Left 12 " Right of TC 3
Area Cable End

[V$~) 300MCM Across Flat 88k" From Left 12 " Right of TC 4TC 5
Area i Cable End'

ei

TC 6 (%,) 300MCM Across Flat 101 " From Left 13" Right of TC 5
Area Cable End

(47) 300MCM Across Flat 114" From Left 12 " Right of TC 6TC 7
Area Cable End

hp) 300MCM Across Flat 126" From Left 12" Right of TC 7'

TC 8'

Area Cable End

(7 3) 300MCM Up Right Leg 137%" From Left 11 " Above TC 8TC 9
Cable End

bd 300MCM Up Right Leg 149 " From Left 12" Above TC 9TC 10
Cable End

TC 11 63-) 300MCM Up Right Leg 161" From Left 11 " Above TC 10
Cable End

ACTUAL T. C. LOCATION 1-5,8" FROM MARKED TRONT EDGE OF TRA f T0k'ARD CES'IER.

- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _.
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VMsMitLDED THERMOCCUPLE LOCATION FACE 2 OT 5'
-

1

FIRE TEST ON ALIDf1WUM 1 ADDER SACK CABLE TR.A1
:

~ (A6C-30-144) PROTECTED BY THERptAC PRE-

| TEST 30: _
DESCRIP710N: FABRICATED FANELS. 3 BOUR DESICN

y

2

2 ELBOWS (ALC-30V-190-12)
Op1ENTATION: __ _

DURATION: 3 Houp _

CONDUCTOR: Ch r osel /Alume) TTPE: GC-20-KK $12E: #20

i

STRAND: Sol 1d
4

DATE: 5 AFRIL 1989 CHICKED BY: -a
5. E. Evans - Qus11ty Control Manager ,

1
,

.

TEST ARTICLE 2

|

THIRM0 COUPLE CABLE DIRECTION DISTANCE COMMEh*fS

i

.

i
en n.

TC 12 (y g,.) 12/7 Down Left Leg 39" From Left --------------------

Cable End
!.

| TC 13 @7) 12/7 Down Left Leg $2 " From Left 13 " Below TC 12
Cable End) ,

;

9 TC 14 (2F) 12/7 Down Left Leg 64 " From Left 12" Below TC 13

i Cable End
.

TC 15 {yp 12/7 Across Tlat 76 " From Left 12" Right of TC 14
f Area Cable End
<

j

TC 16 (go) 12/7 Across Flat 89" From Left 124" Right of TC 15
Ates Cable End

i
! a j

,

TC 17 ($ f) 12/7 Across Flat 102" From Left 13" Right of TC 16
Area Cable End

i

j TC 18 ys). 12/7 Across Flat 114 " From Left 12 " Right of TC 17
Area Cable End

d

TC 19 (y3) 12/7 Across Flat 125 " From Left 11" RIght of TC 18
' Area Cable End,

TC 20 kh 12/7 Up Right Leg 137b" From Left 12" Above TC 19
Cable End

t

h5') 12/7 Up Right Leg 143-3/4" From 12k" Above TC 20TC 21
i

Left Cable End

TC 22 (y4) 12/7 Up Right Leg 162k" Trom left 12 " Above TC 21
Cable End

]
..

ACTUAL T. C. LOCATION 6-3 4" FROM MARKED FR0hT EDGE OF TRA '| '!%'ARD CENTER.'

,

d

i

-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____
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# ACE 3 Or 5
UNSN1ELDED THERM 0 COUPLE LOCATION

'

j -
FIRE TEST ON ALUNINUM LADDER SACK CABLE TRA

j

(A6C-30-144) PROTECTED BY THERMD-LAC PRE-
DESCRIPfl0W: FABRICATED PANELb. 3 ROUR DESIGN |j 2

TES7 WO:J
2 EttoWS (ALC-30V-190-12) 1

DURA 710N: 3 HOUn ORIENTATION-
;,

- <'

CONDUCTOR: Chrosel/Alumel TYPE: CC-20-RK 512E: #20 |

87 RAND: Solfd

dm s[3. E. Evans - Quality Cont rol ManagerDATE: 5 AFRIL 1989 4HECKED SY:
<

TEST ARTICLE 2
i

I P
I 'anERMDCOUPLE CABLE DIRECTION D157ANCE COMMENTS

!
c n. a,.

,

TC 23 $ 7) 14/2 Down Left Les 40" From Left ---------------------

| Cable End
;

TC 24 ff F) 14/2 Down Left Les 52 " From Left 12 " Below TC 23 i

Cable End ;
!

!
i TC 25 (88) 14/2 Down Left Leg 63 " From Left 11" Below TC 24 !

r
Cable End |'

-

.d

TC 26 (9o} 14/2 Across Flat 75" Across Flat 11h" Right of TC 25 |

Area Area
'

1 TC 27 gg 14/2 Across Flat 87" Across Flat 12" Right of TC 26
,

Area Area
i.

a'
i

TC 28 [22). 14/2 Across Flat 101" Across Flat 14" RIght of TC 27 |
Area Area |

t

TC 29 h7) 14/2 Across Flat 113" Across Flat 12" Right of TC 28
Area Area

|

TC 30 (2V) 14/2 Up Right Leg 124\" Across Flat 11 " Right of TC 29 '

f
.

I Area

TC 31 (PV) 14/2 Up Right Leg 135" Up Right 10h" Above TC 30
Leg i"

TC 32 hN 14/2 Up Right Leg 149" Up Right 14" Above TC 3!
Leg

TC 33 (.t. -f) 14/2 161\" Up Right 12 " Above TC 32 <

i
Leg 1

)
!

ACTUAL T. C. LOCATION 2|-5/8" FROM MAR) ED TRONT EDGE OF ' RAY TOWARD CE5*TER.
;

|-

'
.

I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ .



. . _ - _ - - - . - - . -- . .-.--- - . . ._--.

-
..

UH5N1tLDtp TMERMDCopFL$ LOCATION PACE 4 0F $''
,

! -
FIRE TEST ON ALUM 1WUM LADDER SACK CABLE TL
(A6C-30-144) PROTECTED BY futRMD-LAC FRE-

2
I TE57 50: DESCR1Pfl0N: FABRICATED FANELS. 3 NOUR DE51CN

I 2 EL90W5 (ALC-30V-190-12)
i DURAT10N: 3 Houn ORIENTATION: _

CONDUCTOR: Chronel /Alumel TYPE: CC-20-KR $12E: #20
_

j $7kAND: Solid

DATE: 5 APRIL 1989 O(ECKED ST: - - -

* 3. E. Evans - Quality Cont rol Manager
4

|

}
TEST ARTICLE 2

i I

| THERMOCOUPLE CABLE DIRF,CTICs DISTANCE COMMEhTS !

t Ii

Crt n.
Bare Down Left Les 40" Fros Left

| TC 34 gy) --------------------

| 6 Copper Cable End
4

| TC 35 6t) Bare Down Left Les 53 " From Left 13h" Below TC 34
6 Copper Cable End'

,

1

: TC 36 (fey Bare Down Left Leg 66" Fros Left 12 " Below TC 35
6 Copper Cable End

[f, /) Bare Across Flat 77-3/4" From Left 11-3/4" Right of TC 3TC 37
6 Copper Area Cable End

TC 38 heh Bare Across Flat 90-3/4" From Left 13" Right of TC 37

|
6 Copper Area Cable End

i

ba3) a
4 i

Bare Aeross Flat 104k" From Left 13 " Right of TC 38
| TC 39

j 6 Copper Area Cable End

TC 40 h* Bare Across Flat 117k" From Left 13" Right of TC 39
6 Copper Area Cable End4

(/*f) Bare Across Flat 129-3/4" From 12 " Right of TC 40TC 41
i .

; 6 Copper Area Left Cable End
<

l TC 42 [/6d Bare Up Right Leg 141k" From Left 11 " Above TC 41
; 6 Copper Cable End

TC 43 he7) Eare tip Right Leg 153-3/4" From 12h" Above TC 42
6 Copper Left Cable End

J

TC 44 Q,g} Bare Up Right Leg 165-3/4" From 12" Above TC 43
6 Copper Left Cable End.

:

ACTUAL T. C. L > CATION 27k" FROM MARKED FRC si EDGE OT TRAY Tl MARD CEhTER.

i.

..- - , . . _ .



. . - ...- - - _ . - . . . -- -. . . - . - _ - . . ... . .

..

UN$HIELDCD TNERM0 COUPLE LOCATION PACE 5 0F 5''

| . FIRE TEST ON ALLMINUM 1 ADDER BACK CABLE TRA
(A6C-30-l&&) PROTECTED BY THElue-LAC PRE-

| 2
j TEST NO: _

DESCRIP710N: FABRICATED FANELS. 3 HOUR DESIGN

2 Ett0WS (ALC-30V-190-12)
I DUR.ATION: 3 Hotm ORIENTATION: _

CONDUCTOR: Grosel/Alume) TYFE: CC-20-KK $12E: #20

ETRAND: $o11dj

[3. E. Evans - Quality Cont rol ManagerDATE: 5 APRIL 1989 [ CHECKED BY: h -

TEST ARTICLE 2
,

: |

THERMOCOUPLE CABLE DIRECTION D157ANCE COMMEFTS
4

1
1

: cr a.
; TC 1 Qeg) Rung 7 Down Left Leg 37" From Tray ---------------------

Top
1

i

TC 3 gif) Rung 10 Down Laft Les 50" From Tray 13" Below TC 1
Top

TC 5 6(4) Rung 12 Down Left Leg 76" From Tray 26" Below TC 3
' Top,

i
i

:

''
.

TC 2 Q,e) Rung 6 Right Leg Down 31" From Tray --------------------

Top

i

| TC 4 gf y Rung 9 Right Leg Down 57" Trom Tray 26" Below TC 2
Top

| TC 6 (fo) Rung 11 Right Leg Down 73 " From Tray 16h" Below TC 4
.

Top

!

J

R. C.s LOCATED J T CENTER OF ' 'HE RUNCS.
J

$

~.

j

. _ _ _ _ _ _ - . - _ _ _ - . _ _ _ _ - _ _ - _ _ _ _ _ _ _ - - _ _ - _ - _ _ _ _ _ __ _ _ _ _ _ _ _ _ . - --..
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240056 - TS! - 09/09/89
TEMP. READINGS (DEG. F.)

. __

TI:ST TIME, T/C NO.

Hia : Min 41 12 43 44 45 46
0) 60 (3) @ Cr) ( v3

_

4:00 60 67 68 60 is 60

4:05 68 68 68 68 48 68

4:10 68 68 68 68 40 63

4:15 68 68 68 68 49 68

4:20 69 69 69 69 71 70

4:25 70 71 71 71 *3 73

4:30 72 74 74 74 77 77

4:35 76 79 77 77 43 82

4: 40 80 65 82 82 39 89

4: 45 95 89 87 87 35 95

4:50 90 94 93 93 101 102

4:55 95 105 100 100 107 109

1:00 102 109 107 107 115 116

1:05 109 108 117 116 124 122

1:10 117 125 128 120 133 127

1:15 124 129 137 130 144 132

1:20 129 139 143 145 152 130

1:25 133 147 149 151 140 144

1:30 136 152 153 157 147 150

1:35 139 162 159 1G2 174 150 l

1: 40 143 150 164 160 130 167

1:45 147 170 171 174 137 176

L:5J 154 169 177 102 135 104

1:55 160 102 104 190 203 192

2:00 166 106 191 200 213 201

2:10 177 190 209 220 235 219

2:20 109 211 229 230 253 239

2:30 202 235 249 259 2?3 260

tide 222 255 270 276 231 202

2:50 241 277 207 293 309 304

3:00 250 295 305 311 331 327

_.

J

.

I

4

%

construction technology laboratories, unc.
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240056 - TS! - 05/05/89

TEMP. READ 1 HGS (DEG. F.),_

.

TI.ST T!ME, T/C N0.
H4: Min 47 48 49 50 1 52

I

0) 6) .r rus L, rv
___

-): 0 0 68 67 68 68 7 ;7

4:05 68 68 68 68 8 LB

1:10 68 68 68 68 ,8 LS

4:15 68 68 71 69 9 is
1 3:20 70 69 76 72 'l 'O

):25 72 71 83 77 '3 '4

3:30 76 74 89 82 '6 'O

3:35 81 79 96 90 |0 13

3: 40 87 85 103 98 I4 18

4: 45 93 90 lie 106 t7 P3

4:50 99 96 117 113 '2 18-

4:55 105 103 124 120 '7 1 55

1:00 112 109 134 127 1 l5 1 .2

1:05 118 114 139 133 1 6 1 te

1:10 123 119 145 137 1 13 1 27"

1:15 128 124 151 143 1 ,3 1 14

1:20 133 129 157 148 1 il 1 62

1:25 138 135 163 154 1 i7 1 50

1:30 143 141 170 159 1 '2 1 57'

1:35 148 147 179 166 1 '5 l i3

1: 40 155 153 188 172 1 '? l i9

1: 45 164 160 197 179 1 '9 l '5

1:50 172 167 207 186 1 13 1 12

1:55 180 174 217 192 18 1 PS<

'
2:00 188 181 225 199 1 13 1 P8

2:10 206 196 245 214 ; 17 2 . <4
'

2:20 225 213 272 229 2 t2 2 11 |

2:30 245 232 294 244 2 le 2 69

2: 40 264 250 311 269 ; 57 2 i7

?:50 284 269 329 278 2 '8 2 17

3:00 304 287 346 297 ; 16 5 57

.
1

constivetion technology laboratories. inc.

_ _ _ _ - - _ _ ___ - - - _ - _ - ________--_________ __________
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240056 - TS! - 05/05/89

TEMP. READINGS (DEG. F.)

TI.ST TIME. T/C No.
Hr: Min 73 74 75 76 77 70

0) 06 bd QQ 03) 04)*
, , , ,

4:00 67 67 67 67 67 67

4:05 67 67 67 67 67 67

4:10 67 67 67 67 67 67

4:15 68 67 67 67 60 67

4:20 69 60 67 68 69 68

4:25 72 71 69 69 71 70

4:30 77 75 73 72 74 73

4:35 81 81 70 75 70 77

4: 40 86 86 84 79 41 82

4: 45 91 91 09 04 36 07 :

4:50 96 95 92 80 11 92

4:55 101 100 96 94 97 90

1:00 106 104 100 99 103 104
]

1:05 lit let 104 105 109 110 |

1:10 115 112 100 109 114 116 )

1:15 119 116 112 114 120 122

1:20 124 120 116 lit 125 129

1:25 130 125 120 122 130 134'

1:30 136 129 123 126 134 140

1:35 143 134 126 130 139 1452

1: 40 149 130 129 134 144 151i

1: 45 156 143 132 139 149 157

1:50 162 140 134 144 154 163

1:55 169 154 130 149 160 1604

2:00 170 160 142 155 165 177
|

2:05 106 169 146 159 172 103

|2:10 195 177 151 167 133 200

| 2:15 203 105 150 175 200 211

2:20 213 194 165 103 207 216

2:25 221 203 173 193 213 224 |

2:30 230 212 100 201 220 230

2:35 239 221 180 209 220 230

2: 40 247 230 196 216 235 245 |

2: 45 257 230 204 223 244 253

2:50 265 247 213 220 253 262

2:55 274 256 221 233 261 271

3:00 202 264 229 230 269 279
:..

==

construction technology laboratories

-.____ _-__ - _______________________________
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,..

240056 - TSI - 05/05/09
TEMP. READINGS (DEG. F.)-

.

! TI:S T TIME, T/C HO.

He: Min 79 80 el 02 03 04
(/C) (/s) 67) (/J ) b4) D s)

_.

] 4:00 67 67 67 67 67 67

4:05 67 67 67 67 67 67

4:10 67 67 67 67 67 67

4:15 60 67 60 67 67 60

4:20 70 69 69 60 60 69

4:25 73 71 73 71 70 73

4:30 76 74 70 74 73 77

4:35 et 79 05 79 76 82

4: 40 84 04 92 05 31 87

4: 45 09 09 99 92 86 92

4:50 95 96 106 97 91 97 ,

,

4:55 102 102 113 104 97 103

) 1:00 109 109 119 110 102 100
.

1:05 116 115 125 116 100 113

1 1:10 122 121 131 122 113 110

1:15 129 120 130 120 110 124
*

1:20 136 135 145 135 124 138

5 1:25 143 143 152 141 131 136

" 1:30 147 150 159 140 137 142

1:35 154 150 166 154 143 147

l 1: 40 160 167 174 161 150 153 |

1:45 167 175 102 169 156 159

1:50 175 105 191 176 163 166

1:55 102 194 199 104 169 172

2:00 190 205 200 192 176 179

2:05 206 213 217 200 143 106
-

>

2:10 222 229 226 209 191 193

I 2:15 237 241 236 217 190 200

2:20 243 257 245 226 206 200

2:25 255 262 255 235 214 216 |-

2:30 255 260 265 244 222 224'

2:35 260 274 274 253 230 231

2: 40 266 201 204 262 230 239

2: 45 275 291 294 271 246 246

2:50 202 301 303 279 253 253

2:55 291 310 313 200 261 260

1:00 299 319 323 297 260 267

:
_.

I

constructoon technology laboratories

i

- - _ - _ _ _ _ _ _ -
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240056 - TS! - 2:$/05/09

TEMP. READIHCS (DEC. F.)
'"

--

TI:ST TIME. T/C HO.

Hr: Min 05 06 07 08 89 90
Ut) (21 ) OD (2 0) QS} %)

, _ , _

4:00 67 67 67 67 67 67

4:05 67 67 67 67 67 67

4:10 67 67 67 67 67 67

4:15 67 67 67 60 60 60

4:20 69
~

60 60 71 69 70

1:25 71 70 70 75 72 72

4:30 74 74 71 70 75 76

4:35 79 70 77 01 79 80

4: 40 84 02 03 05 32 05

4: 45 89 86 07 90 87 09

4:50 94 89 90 96 92 95

4:55 99 90 96 105 90 101

1:00 105 103 101 113 104 197

1:05 110 106 106 119 110 113

1:10 115 111 111 125 117 119

1:15 120 115 115 131 124 125

1:20 125 119 110 135 129 132

1:25 131 123 122 135 133 137

1:30 136 127 126 136 136 142

1:35 141 132 129 140 140 147

1:40 147 136 133 142 144 153

1: 45 152 140 137 145 149 150

1:50 157 145 142 150 154 164

1:55 162 140 140 157 160 171

2:00 167 151 153 162 166 176

2:05 173 155 155 164 173 105

2:10 170 150 150 167 141 194

2:15 104 163 162 172 190 204

2:20 191 160 165 102 190 211

2:25 190 173 171 192 245 210

2:30 205 170 170 201 212 225

2:35 214 104 105 209 220 233

2: 40 222 190 191 220 210 242'

2: 45 231 195 197 230 242 253

2:50 239 202 204 239 253 265

2:55 240 209 211 247 264 275

3:00 255 216 216 255 272 201
-

'%

construction technology laboratories
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248856 - TS1 - 05/05/89

TEMP. READINGS (DEC. F.)
~

. _ _

TI'Sf TIME, T/C NO.
.

H+: Min 91 92 93 94 15 96
(A T) 05) (.J % C's ) ( s o) (3 0

_

4:08 67 67 67 67 67 67

4:05 67 67 67 67 67 67

Olle 67 67 67 67 67 67

4:15 69 66 68 69 48 68

4:28 71 71 69 72 71 70
,

4:25 76 75 73 75 75 73

4:38 81 80 77 88 de 77

4:35 87 86 03 84 44 81

4: 48 92 92 89 SS 48 85

4: 45 99 99 96 93 93 09

4:58 186 185 182 96 17 94

4:55 til 112 109 185 184 99
4

1:08 117 118 115 118 188 184

1:85 124 124 128 113 112 188

1 1:18 138 131 125 117 116 113

1:15 137 137 131 128 119 118

1:28 144 143 136 124 124 122
,

4 1:25 151 149 142 127 127 126

1:38 157 155 147 131 132 130

1:35 165 161 153 136 136 134

1: 48 172 168 158 139 148 138

1: 45 100 174 164 144 144 142

1:58 188 181 170 148 148 146

1:55 196 188 175 151 151 150

2:08 206 195 179 154 155 157

2:05 216 282 184 158 161 164

2:18 227 200 188 162 166 171

2:15 239 216 193 166 171 177

2:28 249 223 199 171 177 182

2:25 258 238 284 177 194 187

2:38 268 237 211 183 191 192i

2:35 278 245 217 198 198 198

2: 48 288 254 224 198 288 284

2: 45 300 262 232 285 216 212

2:58 310 271 248 213 225 220

2:55 310 279 247 221 234 228

3:80 323 288 255 228 242 236
.

constructkws technology laboratories
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240056 - TS1 - 05/05/09

TEMP. READINGS (DEG. F.)
., e .

T1:sf TIME, T/C HO.

Hra: Min 97 90 99 100 101 102
(2 3) (34) (2 d /rd L29 3 LS S)

_

4:00 67 67 67 67 67 67

4:05 67 67 67 67 67 67

4:10 67 67 67 67 67 672

4

4:15 67 67 60 60 60 60

4:20 60 60 69 69 69 70

4:25 70 70 72 72 72 73"

4:30 73 72 75 75 77 79

4:35 77 79 01 00 34 05

4: 40 02 06 07 06 32 91'

4: 45 87 91 94 92 97 97

4:50 90 95 99 90 tot let
a

4:55 94 102 107 105 les 100
i

1:00 100 107 113 112 114 120

1:05 106 112 110 116 110 124

1:10 112 117 123 121 122 127 ;

1:15 116 121 127 125 126 132

1:20 121 125 132 130 129 130

1:25 126 129 135 134 134 143

1:30 129 132 139 137 130 tot

1:35 133 136 143 143 143 150

1: 40 130 139 147 149 140 165

1: 45 142 143 151 154 154 170

1 50 146 140 157 161 161 176'

'

1:55 149 154 164 167 169 106

2:00 ISO 159 169 174 170 192

2:05 150 162 173 100 172 203

2:10 151 166 170 ISO 170 214

2:15 153 169 170 107 199 214'

| 2:20 150 174 let 196 203 229 |

2:25 163 101 190 200 217 234 |

2:30 160 100 209 215 227 242 |

2:35 172 194 217 224 237 252
J 2: 40 176 201 226 233 245 262

2: 45 101 207 234 242 254 270

2:50 106 214 242 252 266 209

2:55 192 221 251 263 277 296

3:00 197 230 260 273 291 307

I

.

conetmetion technology 6eboratories

,

,w.



248056 - TS1 - 85'95/89

TEMP. READINGS (DEC. F.)
-- ---

TI,$r TIME, T/C N0.

H+: Min 183 184 185 186 147 180
H+) (vo) (W) fv u le s) (W)

4:08 67 67 67 67 67 67

4:05 67 67 67 67 67 67

4:18 67 67 67 67 67 67

4:15 68 68 68 68 68 68

4:29 71 69 78 78 ?9 69

4:25 76 72 74 75 74 74

4:38 81 77 88 81 79 79

4:35 86 84 85 86 34 85

4: 48 92 99 89 98 39 89

):45 98 96 94 94 74 92

4:59 193 181 97 97 96 95

4:55 111 118 196 184 tot let

1:08 117 115 110 189 106 186

1:05 122 118 113 112 118 189

1:18 127 123 118 115 115 114

1:15 132 128 122 120 119 117

1:20 137 133 126 124 123 121 i

|

1:25 143 137 131 128 127 124

1:38 149 142 135 131 131 127

1:35 155 147 138 135 135 131

1: 40 161 152 143 138 139 135

1: 45 168 157 147 142 144 130

1:58 174 162 152 146 149 142

1:55 181 166 157 152 155 146

2:09 188 170 163 159 163 151

2:05 195 175 178 166 173 157

2:18 202 101 176 174 ISO 161

' 2:15 210 106 183 181 197 165

2:20 218 193 198 190 175 172

2:25 226 288 198 199 202 181

2:38 235 287 285 207 209 189

2:35 243 214 212 215 217 196

2: 48 251 223 228 224 225 204

2: 45 261 230 228 232 234 211
<

2:50 269 233 235 241 242 210

2:55 270 245 244 249 258 226

3:08 298 254 252 258 258 233

__.

Construc6en technology Deboratories

- - _ _ - . _ . _ ._
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248856 - TS! - 85/85/89

TEMP. READINGS (DEG. F.)
__

TI:ST TIME. T/C Ho.
H+ Min 189 118 111 112 1 1 1 4

D) (D) (1) (V)
_

<

4:80 67 67 67 67 8 '8.

4:05 67 67 67 67 8 9

4:18 67 67 67 67 8 '8

4:15 68 68 68 69 1 '2

4:28 71 71 78 72 3 '5

4:25 74 75 74 76 6 "8

4:38 79 79 78 81 9 r2

4:35 85 84 83 87 5 19

4: 48 89 98 88 92 4 i9

4: 45 94 96 94 98 1 4 1 1

4:58 98 181 99 184 1 3 1 '8

4:55 185 186 186 111 1 5 1 17'

1:08 113 111 112 118 1 8 1 8

1:85 118 117 lie 123 1 5 1 '8

1:18 123 122 123 127 1 6 1 '8

1:15 127 127 129 132 1 8 1 9

1:28 131 132 134 137 1 1 1 L7

1:25 135 137 141 141 1 6 1 ;2

1:38 138 141 146 147 1 9 1 ;8

1:35 142 146 153 152 1 2 1 '5

1: 48 146 151 159 157 1 5 1 11

1: 45 158 156 165 162 1 7 1 16'

1:58 155 161 172 168 1 8 1 12

1:55 168 166 179 173 1 9 1 17

2:88 165 171 198 177 1 1 2 12

2:85 169 177 198 181 1 3 2 67

2:18 177 181 287 186 1 4 2 8

2:15 188 185 219 193 1 7 2 5

2:28 281 189 234 199 1 9 2 :S |

2:25 213 193 246 286 1 1 2 5

2:38 223 199 252 213 1 3 2 18

2:35 231 206 261 221 1 5 2 |4

2: 48 242 213 267 229 1 7 2 19

2: 45 252 221 276 238 1 8 2 4

2:58 254 229 285 245 1 9 2 9 j

2:55 258 237 293 257 1 1 2 ,6 1

I3:08 263 244 388 263 1 4 2 ,2

construction technology laboratories
i
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TSI SUPPLIED EQUIPMENT
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construction technology laboratories inc.
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Cortificate of Conformanco
.

2. Job No. 65394-SJ Customer Industrial Measurenent Cb.

P.O. No. 3367 -nc Ites(s): one (1)

Part No.. Code or Description FWO129, C/G-20-KK

Quantity: 1,060 ft.: 3 Spools

.

,

I WIS IS TO CERTIPY THAT THE MATERIALS AND/OR PARTS FURNISHED ON THE SUBJECT

1 PURCHASE ORDER C0KPLY WIDI WE TERMS AND SPECIFICATIONS CONTAINED THEREIN.

I

i

BY: dd Ed Kohler - QC Supervisor
QUALITY CONTROL DEPT.

DATE: 3/ 13 / 89
_

T}ERMO ELEuKlC saedie Brook, New Jersey 07662
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CTL SUPPLIED EQUIPMENT
,
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i

a
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construction technology laboratories. inc.
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$ CSO4 2613-11644 001 7 ,difiry hki
; ship tot customer reterencet
| CONSTRUCTION TECHNOLOGY LABORATORIES E504340A

i .
'

product: Seese's:

542 0 OLO ORCHARD RCAO 3455A 9 162240S4a-

EKOx!E IL 60077 )4

maintrame/ system: s-ris 4:

|
*

|
'

I
4

't

Gertificate of Galibratiotti

!
;

-

i

| Inis cenifies 6at de abm item was calibrated by 6isfacility and completed
on de indicated date in accordance wid applicable Hewlett.heked

i procedures, .41 de time of calibration de item met la pubsided operating
i specifications,

This certifies det ne abm item was calibrated in compliance with
; ' Military Standard Calibration Systems Requiremena" (MIL STD 45M2)

and applicable Hewlett hckard procedms. 41 At time of calibration, ne;

; item met in published operating specifications,
s
!

I Hewlett hchard calibration mensamena m onceaMr e National
Standards, n ne atrat anowed by ne National Bman af Sundedt'
calibevrion facilitia, ar a de calibrution facilirias of oder Narianaf

1

laboratories, When no National er laternational Standards axist,
.

'

traceability wiB be o Hewlett hckard Corporate Standeds,

I

4

*4 % CaGarution Dann 01'02'**
.

Temperaturr: '3 *'C Rel Hamidity:

!

hm &/i

6: naud-newD9 uwr
-

4

<
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''
HP 3455A TEST REPORT
....................

R0 4 261111644004
'

SER 4 s 1622A00460
DATE : St FES 99

......................................................................

$sgment No. 1. Test pe r f or me d - PAS $ED '
,

INITIAL SECNENT

1. SAFETY CHECK

POWER CORD RE$1 STANCE 1

HOT L1HE TO CHAS$ll

EXPECTED MEA $URED
TEST YOLTAGE (M0HM) (MOHM)
............ ........ ........

101.1 => 2.40 16.79

GROUND LINE 70 CHA$$l$

EXPECTED MEASURED
(OHMS) (0HMS)

........ ........

=< l.000 9.410
|

2. UUT HP-Il ADDRES$ CHECK '

|
|

HP-13 ADDRE$1 i

j.............

22

3. $PECIFICATION$ U$tt

6 month specific ntions nre uJed in the following test segments.

......................................................................

1

Segment No. 2. Test performed - PASSE) I i

HP-IS 6 DISPLAY CHECES

1. CHECK USING TEST' FUNCTION |

|

EXPECTES MEASURES
........ ........

to it
'-

!

|

2. MP.It CCHTROL CHECK

|
_ _ _ _ _ . _ _ _ _ _ - _ _ _ _ _ _ . __ _ __



. . - - ._ _. -_

. ,,

FUNCTION CPERATES LanF
.........

- ................
YES C000

REMOTE
YES C00D

TALK
YES G003

LISTEM
YES C003

SRG
YES G003

DATA READY (Res)
YES GOOD

31HARY PROGRAM

3. MR1HFRAME CCHTROL CHECK

CONTROL PUSHBUTTON !HDICATOR

C0HTROL OPEEATES LAMP LAMP
> ...........................

'I E S GOOD GOOD.......

DC VOLTS GOOD GOOD
YEiAC VOLTi GOOD G00D

FAST AC v0LTI 'e C i

2 W!RE kCHMI YES GOOD GOOD,

4 W!RE koMMS s t i. C00D GOOD

YEi GOOD H/S
TEST GOOD GOOD

YE3
SCALE GOOD C000

YES
*/. ERROR GOOD H/A

YESMATH OFF
|

. ,

.
' CONTROL PUSH 3UTTON

CONTROL OPERATES LAMP
..........* . ........

......
YES G008

.t
1 YES GOOD

i ft$ GOOD
14 YEi GOOD

;
< 1et GOODYES,

ik
YES GOOD

tok
4 YES GOOD
,

AUTO GOOD
.

YESINTERNAL GOODYES
EXTERNAL G003YESHOLDeMANUAL C009 1j

YE$ |i RUTO CAL GOODYES lHIGH RESOLH GOOD
'

/ES |
'

ENTER Y GOOD(E$l ENTER 2

CONTROL INDICATOR-

CCHTROL OPERATES LAMP
.........

|
...............

YES G008
INPUT SELECT,

'

1

..............................................................4

'

. Segment No. 3. Test performed . PASSE) s

- .

DCV ACCURACY CHECK

UUT HIGH EXPECTED MEASURED
DEylATION To-

(V) <

RANGE RESOLN (Y DC) (V DC). ...........-

...................... 4.40.....
.

Ik V 0F F 549.90 144.44

tk V OH 144.404 471.975 -4.885
4.48

tk V 0FF 104.44 144.44 -4.882
tt V OH 144.444 ??.198

4.484
144 V 0FF 144.444 144.444

.

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



_ _ _ _ _ . _ . . _ .

.

*
eso e un 50.0006 49.9999 -0.0901 0.005h
let V 0FF 10.000 10.000 0.000 0.002''
100 V CN 10.0000 9.9999 -0.0001 0.0013
le V 0FF 10.0000 10.0000 0.0000 0.0009
le V ON 10.00000 10.00006 0.00006 0.00003

. le V 0FF 5.0000 5.0000 0.0000 0.0005
le Y ON 5.00000 5.00003 0.00003 0.00043i le V 0FF 1.0000 0.9999 -0.0001 0.0002
le V OH 1.00000 1.00000 0.90000 0.00011

1 V 0FF l.00000 1.00000 0.00000 0.00010*

1 Y OH 1.000000 1.000012 0.000012 0.000095
; 1 v 0FF 0.50000 0.50000 0.00000 0.00006

1 v Ou 0.500000 S.500004 0.000004 0.000050
1 Y 0FF 0.10000 0.16000 0.00000 0.00002
i V OH 0.100000 0.04)))) -0.000001 0.000014

0.1 Y 0F F 0.100000 0.100001 0.000001 0.000051'

ik y 0FF -500.00 -43).99 0.01 0.06
Ik V ON -500.000 -499.997 0.003 0.055
Ik V 0FF -100.00 -99.9) 0.01 0.02
1k V ON -100.000 -99.999 0.001 0.013

100 v 0FF -100.000 -99.999 0.001 0.411
100 v OH -100.0000 -99.9997 4.0003 0.4103

*

100 V 0FF -50.000 -50.000 0.000 0.006
let V OH -50.0000 -49.9999 0.0001 0.0053,

tot V 0FF -10.000 -9.999 0.001 0.002,

100 V OH -14.0000 -10.0000 0.0000 4.0013
; le V 0FF -10.0000 -10.0001 -4.0041 0.4409

le V ON -14.00004 -14.00006 -0.40006 0.00803 )
I le v 0FF -5.0000 -5.0060 0.0000 0.4045

|le V ON -5.00000 -5.00069 -0.00003 0.00043,

le v 0FF -1.0000 -1.4000 0.0000 4.4902
le v ON -1.00000 -0.99999 0.00001 4.00011

1V 0FF -1.00000 -1.00002 -0.00402 8.40010
tV Ch -1.400000 -1.400017 -4.00001? 4.404095
i V 0FF -4.50400 -4.50001 -0.00001 0.00006

i1V ON -4.500000 -0.500010 -4.400010 0.404050 1
'

1Y OFF -4.10000 -0.10001 -0.00001 0.04002 1

1V Ch -0.10000@ -0.10004) -0.000003 4.000014
O.1 V 0FF -0.100000 -4.100004 -0.400044 4.000651'

i

i

'
......................................................................

4

!

1 Segment No. 4 Test performed - PASSED I
1

ACV ACCURACY CHECK

'
TRUE RMS AC CONVERTER

1. ACV ACCURACY CHECK

UUT INPUT EXPECTED ME ASURE D DEvlATION TOLERANCE,

RANGE FRE09ENCY (V AC) (V AC (V) (+/- V)
. . . . . . . ' ...... ......... ........ ......... .........

ACV Function
,

,

'
tV 30 M: 1.00444 1.44013 4.40013 0.04120
1V 306 M 1.00000 1.00404 4.44004 4.44120
tV 14 kHz 1.40000 1.40012 4.40412 4.04120
tV 24 kHz 1.40044 1.64025 4.00025 4.40129

. _ _ _ - - - _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _



1

i

c
'

.

a v 4ae aMt 1.00000 1.00206 4.80206 0.' 0E4 0 0''
I Y 250 kHz 1.00000 0.99974 -0.00026 0.02400
tY 500 kHz t 00000 0.99019 -0.00101 0.05700
t V l MHz I.00000 1.02400 0.02400 0.09000

le v 30 Hs 5.0000 5.0021 0.0021 0.0090
10 V 300 Hz 5.0000 5.0013 0.0013 0.0090
10 Y 20 kHz 5.0000 5.0020 0.0020 0.0090
to Y 100 kHz 5.0004 5.0000 0.0000 0.0430
le V 10 Hg 10.0000 10.0023 0.0023 0.0120
le V 50 H2 10.0000 10.000) .0.0000 0.0120
le V 160 Hz 10.0060 10.0011 0.0011 0.0120
10 V 500 N: 10.0000 10.00l? 8.0011 0.0120
10 v 1 LH: 10.000A 10.0011 0.0013 0.01:0
10 V 5 kH: 16.0600 10.00: 4 6.0024 0.0120
10 V 10 kH2 10.0008 10.0033 0.6033 0.01:0
10 V 10 LHz 10.0000 10.0034 0.0034 0.0120
le V 50 kHz 10.0000 10.0J15 0.0015 0.0?)0
10 V led kH 10.0000 9.9952 -0.0040 0.0?is
le V lig kHz 9.0000 9.0214 0.0224 0.2190
10 V 250 kHz 9.0000 9.0344 0.0300 0.2190
le V 504 kHz ?.0000 9.0774 0.0774 0.5190
to V 1 MHz 9.0000 9.3726 0.3726 8.9170

100 V 30 Hz 140.000 100.026 0.026 0.120
let V 300 Hz 104.000 100.021 0.021 0.120
let V 10 kHz 100.000 100.027 0.027 0.120
104 V to kHz 144.000 100.030 0.030 0.120
104 V 100 kHz 100.000 100.023 0.023 0.730
tk V 34 Hz 1000.00 1000.25 0.25 3.00
Ik V 304 Hz 1000.00 1000.31 0.31 3.00
tk V la kHz 1900.00 1000.60 0.60 3.00

FAST ACV Functson

iV 300 Hz 1.04000 1.00000 0.00000 0.00120
tV le kHz 1.94000 1.00049 0.04049 0.00120
tY 2$ kHg 1.44ket 1.00022 9.40022 9.40120
!Y te kHz 1.40000 1.00415 0.00015 0.00730,

j 1Y let kHz 1.40000 8.?9951 -0. died? 6.09730
1 V 110 kHz 1.40000 1.00203 4.40203 0.02400
t V 214 kHz 1.00000 0.99971 -4.04429 0.42400,

tV 504 k HI 1.04400 0.99017 -0.44103 0.45700
I 1V 1 MHz 1.00400 1.02440 0.02440 0.09000
'

te v 544 Hz 10.0000 10.0006 0.4004 0.0120
10 V 1 kHz 10.0000 10.4009 4.4049 0.0120
le V 5 kHz 10.4040 10.4019 0.0019 0.0120
10 y 10 kHz 10.4000 10.0033 0.0033 0.0124

)
: le V 20 kHz 10.0000 10.4030 0.0030 0.0120
| 10 Y Se kHz 10.0000 10.0012 9.4012 0.0730

10 Y let kHz 10.0000 9.9951 -0.0049 0.0730
'

10 V 110 kHz 9.0000 9.4222 0.0222 0.2190
1 10 V 250 kHz 9.0000 9.0297 0.4297 0.2190
I 10 V 500 kHz 9.0000 9.0774 0.0774 4.5190

10 V t MHz 9.0000 9.3724 4.3724 0.9170
100 V 100 Hz 100.000 140.021 0.021 0.120
100 V le kHz 140.000 100.026 0.026 0.120
i.. v 20 iHz i.e.000 it.. 37 0. 37 ..it. I

'

1et V 100 tHz !04.400 190.422 8.422 8.730 |

1k V 300 Hz 1400.00 1940.20 0.20 3.00 1

1k V 10 kHz 1994.00 1400.50 O.50 3.00'
.

2. ZERO 0FFSET CHECK
;

i UUT EXPECTED MEASURt3
RANGE (V AC) (V AC)

_ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - - - _ _
-
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' ' ~
'

.. . s .....e o.estJ
100 y a< 0.120 0.034

~**
Ik V o< l.20 8.12

;

;

i

'-
......................................................................

. >

Segment No. 5. Test performed - PA$tED 8

OHMME TER ACCURACY CHECK '

2/4 WIRE HIGH EXPECTED MEASUEED DEVIATION TOLEE AlsCE
FOHN FESOLH 'kOHM) ikOHM+ 'k OMM) -LOHN. ;. ' + . . . . . . ......... ...... ........ ........ ......... .

'6.1 kOHM Rnnge

2 0FF 6.100003 0.100004 0.000981 0.00@4 1
4 0FF 0.100003 0.100002 -0.000001 0.000011

'

1 kOMM Range

2 0FF 1.00007 1.00010 0.00003 0.00046
2 CH 1.000473 1.400075 0.000002 9.600446
4 0FF 1.00007 1.00003 0.00001 0.44006
4 OH 1.000473 1.000076 0.000003 4.400046 ,

10 kGHM Range

2 0FF 10.4000 10.6003 -0.0005 0.0013
2 OH 10.00077 10.00020 -0.00057 0.00111
4 0FF 10.0000 10.0003 -0.0005 0.0009
4 OH 10.0$$77 10.00026 -0.00451 0.00071

190 kOHM R ange

2 0FF 100.001 140.001 0.000 0.007
2 CH 100.4048 100.0015 0.000? 8.4451
4 0FF 194.401 100.006 0.005 0.007
4 OH 100.0000 100.0002 -0.0006 0.0047

;

I 2006 kOMM Range
;

2 0FF 999.97 999.95 -0.02 0.19
,

4 2 ON 999.970 999.977 0.007 0.146 |

| 4 0FF 999.97 1000.01 0.04 0.19
| 4 ON 999.970 999.976 0.006 0.146

le M0HM Range
;

2 0FF 19017.3 19415.0 -1. 5 10.3 |3

2 GH 1881?.30 14016.46 -0.04 10.06,

4 0FF 10017.3 10016.4 -0. S 10.5j

,
4 ON 10017,30 1441S.59 1.71 10.86

:

...................................................................===

STANDARDS USEll j

. ...

t

-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _
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1

CERTIFICATE OF CA.18RATICN Aeri| 22, 1987

For Construction Technology P.C.: E5003104

Gordon Order a: C483C90 - Cat. a 14C9-54
items Ca:ibrated: T/Cs

'

#Ei! Tyee K

PES Cert T/C4 KP 2T,A G , KN 23C6216 Lot as 6528P/9C68P 1

Standar ds Inst: Fide 8840A Otti inso Bv: ach |

Nominal A:twal Std Ites
ite. Cal. Cal. = Volt eVolt Fahrenheit
no. Te . Temp. Reading Reading Deserture

1 800 803.61 17.635 17.616 0.25 !
'

*200 1202.51 27.084 27.122 3.73
1500 1506.17 34.090 34.101 2.10
1700 1701.65 38.637 38.500 3.70
1900 1900.89 42.7&& 42.778 1.27

Y %
ovality Technic i an

i

I'
i
|

|
|
!

<

Calibrated in accordance eith MiiTM E-220. E-233. and IPTS 68.

e.eonore s,s.s s.u - *eens s s es.ne- 'e.es 't.ut'

|

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _____________________________________________I
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construction technology laboratories, Inc.
,

_ "

'.42o Os Oremare moac Shc*w W 60077 5030 a P'ene 31167500,

fewa 9502401 Set CTL SKO ' Iasywa 62200170. Facs. awe 3t1M4541'

issue Date: 8/1/88j

THIS IS TO CERTIFY THAT
,

__Qtat_L_tiall___
R

!

j HAS BEEN EVALUATED AND IS CONSIDERED QUALIFIED 10
'

PERFORN THE SPECIFIED ASSIGNED TASKS OF
|

.

Level !! Instrumentation Specialist
i OAS Operation

Thersocouple Installation

. Level 11 Fire Test Specialist 1

| Furnace Operation |
: ASTM E119 ASTM E 814 i

I EEE 634 U1 1479 i
. '

ANI Fire Test Method'

! Coast Guard Department of Transportation
i Sub Part 92.07
i Structural Fire Protection
i

: Level I Construction Technician
Concrete Placing-

,
Steel Placing
Nondestructive Field Testing (Pachometer)'

'. IN COMPLIANCE WITN
i

CTL Quality Assurance Procedure 2a
i
2 - and ANSI M45.2.6
:

: CERTIFICATION FROM____) ,,__ T O _____14141t___________________
,

1 .

CT1. LEVEL 111 ___ _ _________ __________ _ _ _ _ _ _ _ __ _ _ , _ _ _

QA C00R0!NATOR ___ .*__ _N______________________
'

_ _________

.

.

eransn cbces .05 a4ELES SEA!TLE TAccuA oAu.AS. !Av.AMASSEE

.

i

_ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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se nay'o,'

- ' e: UNITED STATES,

*8T NUCLEAR REGULATORY COMMISSIOh!
,

-

,,

- . WASHINGTON, D C. 20665. ar <. ; -

4

..... DEC - I _1989

'In Reply Refer To:
Dockets: 50-445/89-71 ,

50-446/89-71
.

4 - Mr. W. J. Cahill, Jr.
Executive Vice President*

TU Electric
400 North Olive Street, Lock Box 81
Dallas, Texas .75201

: Dear Mr. Cahill:

This refers to the inspection conducted by Mr. R. M. Latta and NRC
consultants during the period October 4 through November 7, 1989, of
cctivities authorized by NRC Construction Permits CPPR-126 and
CPPR-127 for the Comanche Peak Steam Electric Station, Units 1
cnd 2, and to the discussion of our findings with you and members of
your staff at the conclusion of the inspection.

~

The enclosed copy of our inspection report identifies areas examined
.

during the inspection. Within these areas, the inspection consisted..

of selective examination of procedures and representative records',
interviews with personnel, and observations by the inspectors.

During this inspection, it was found that certain of your activities |

were in violation of NRC requirements, as specified in the enclosed
Notice of Violation. A written response to these violations is
required.

In accordance with 10 CFR 2.790 of the Commission's regulations, a
copy of this letter, the enclosures, and your response to this
letter will be placed in the NRC Public Document Room.

The responses directed by this letter and the accompanying Notice
cre not subject to the clearance procedures of the Office of
Management and Budget as required by the Paperwork Reduction Act of ;

1980, PL 96-511.

,

? ~ r~

s

.

.
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tm

~'W. . J . Cahill, Jr. -2-

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

Sincerely, *

R FLA.) 4
R. F. Warnick, Assistant Director

for Inspection Programs
Comanche Peak Project Division
office of Nuclear Reactor Regulation

Enclosures:
Appendix A - Notice of Violation
Appendix B - Inspection Report 50-445/89-71; 50-446/89-71

cc w/ enclosures:
See next page

'~n
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' W. J. Cchill, Jr.
DEC - 1 1933-

cc w/ enclosure:
Roger D. Walker TU Electric
Manager, Nuclear Licensing c/o Bethesda Licensing

'

TU Electric 3 Metro Center, suite 610
Skyway Tower Bethesda, Maryland 20814
400 North Olive Street, L.B. 81
Dallas, TX 75201 E. T. Ottney

P. O. Box 1777
Juanita Ellis Glen Rose, Texas 76043
President - CASE
1426 South Polk Street Jack R. Newman
Dallas, TX 75224 Newman & Holtzinger

1615 L Street, NW
Texas Re.diatioh Control Suite 1000

Program Director Washington, DC 20036
Texas Department of Health ,,

1100 West 49th Street George R. Bynog i

Austin, Texas 78756 Program Mgr./ Chief Inspector
'

Texas Dept. of Labor & Standards
GDS Associates, Inc. Boiler Division 1

1850 Parkway Place, Suite 720 P.O. Box 12157, Capitol Station ,

Marietta, GA 30067-8237 Austin, Texas 78711 i

Honorable George Crump
County Judge-

Glen Rose, Texas 76043
,

,,

Ms. Billie Pirner Garde, Esq.
Robinson, Robinson, et al.
103 East College Avenue
Appleton, WI 54911

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

William A. Burchette, Esq.
.

Counsel for Tex-La Electric
Cooperative of Texas

,

Heron, Burchette, Ruckert & Rothwell
1025 Thomas Jefferson St., NW
Washington, DC 20007

%

4

% +md %

e
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APPENDIX A

NOTICE OF VIOLATION
*

,

;

, .

. TU Electric Docket: 50-445/89-71
1

: Comanche Peak Steam Electric Station Permit: CPPR-126 i
; 'Unit 1, Glen Rose, Texas

i During an NRC inspection conducted on October 4 through November 7,
1989, violations of NRC requirements were identified. In accordance

'

' with the " General Statement of. Policy and Procedure for NRC
Enforcement-Actions," 10 CFR Part 2, Appendix C (1989), the
violations are listed below:

A '. Criterion V of Appendix B to 10 CFR Part 50 as implemented by ,,

1 Section 5.0 of the.TU Electric Quality Assurance Manual |
requires that activities affecting quality shall be prescribed"

by and accomplished'in accordance with documented instructions,.

procedures, or drawings.
.

,__J_ Paragraph 9.3.1 of TU Electric's Specification 2323-MS-38H,
.

Revision 2, requires that "Thermo-lag 330-1 (site prefabricated
sections) dry film thickness shall be 1/2 inch to 3/4 inch.",

Contrary to the above, the required dimensional inspections to
insure a minimum dry film thickness of 1/2-inch minimum to*

3/4-inch maximum were inadequately performed in that deficient,

' - site-fabricated thermolag was inspected, accepted, and issued
to construction by the applicant's Quality control (QC)
organization.

.

This is a Severity Level IV violation (Supplement II)
(445/8971-V-01). .

.

;

', B. Criterion XVI of Appendix B to 10 CFR Part 50 as bnplemented by
Section 16 of the TU Electric Quality Assurance Manual requires

' - that in the case of significant conditions adverse to quality,
the identification and corrective measures shall assure that

; the cause of the condition is determined and corrective action
taken to preclude repetition.'

m
: Contrary to the above, the applicant's response to the
' reportable deficiency documented as SDAR CP-89-025, involving

defective site-fabricated thermolag, was determined to be
inadequate. Specifically, the generic implications associated__

with a QC program which failed to detect a significant
0 ~" deficiency were not adequately addressed and the response'did

not provide adequate assurance that the cause of this condition

|
1 8912 0031 891201

PDR. OCK 05000445;

O PNU;

- _ -. -. - - -
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-2- ;-

& i

was properly determined and corrected. The response did not
address the broadness issue: in what other areas or
disciplines had QC issued potential defective material?

This is a Severity Level IV violation (Supplement II)
(445/8971-V-02).

.

Pursuant to the provisions of 10 CFR 2.201, TU Electric is hereby
required to submit a written statement or explanation to the U. S.
Nuclear Regulatory Commission, ATTN: Document Control Desk,
Washington, DC, 20555, with a copy to the Assistant Director for
Inspection Programs, Comanche Peak Project Division, Office of ,

Nuclear Reactor Regulation, within 30 days of the date of the letter
transmitting this Notice. This reply should be clearly marked as a
" Reply to a Notice of Violation" and should include for each
violation: (1) the reason for' the violation, if admitted, (2) the
corrective steps.that have been taken and the results achieved,
(3) the corrective steps that will be taken to avoid further
violations, and (4) the date when full compliance will be achieved.
If an adequate reply is not received within the time specified in
this Notice, an order may be issued to show cause why the license
should not be modified, suspended, or revoked or why such other
action as may be proper should not be taken. Where good cause is
ehown, consideration will be given to extending the response time.

. < . .

FOR THE NUCLEAR REGULATORY COMMISSION *

| RFLOA
'

Dated at Comanche Peak Site
this 1st day of December 1989

'

|

O

O

-

,

__ ___ __ __ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ . _ _ _ _ _ _ . _ _ . . _ _ _ _ _ _ _ . _ _ _ _
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DEC - I GE |
'

| .In Reply Refer To: .i

Dockets: 50-445/89-71- j
i 50-446/89-71 |

-
;

!
*

.Mr. W. J. Cahill, Jr. |
4 Executive Vice President i4 TU Elect:cic. !

400 North Olive Street, Lock Box 81
, ,

Dallas, Texas 75201 !
*

.i
p DeartMr. Cahill:

|
t~

This. refers to the inspection conducted by Mr. R..M. Latta and NRC '

consultants during the period October 4 through November 7,1989,: of
-activities authorized by NRC. Construction. Permits CPPR-126 and
CPPR-127 for the. Comanche Peak Steam Electric Station, Units 1
and 2, and to the discussion of our findings with you and members of
your staff at the conclusion of the inspection.

;

The enclosed copy of our inspection report identifies areas examined. . .

4"' during the inspection. Within these areas, the inspection consisted
of selective examination of procedures and representative records,- *

interviews with personnel, and observations by the inspectors. .

During this. inspection, it was found that certain of your activities
were in violation of NRC requirements, as specified in the enclosed
Notice of Violation. A written response to these violations is
required.

In accordance with 10 CFR 2.790 of the Commission's regulations, a
copy of this letter, the enclosures, and your response to this
letter will be placed in the NRC Public Document Room.

The responses directed by this letter and the accompanying Notice
are not subject to the clearance procedures of the office of
Management and Budget as required by the Paperwork Reduction Act of-

1980, PL 96-511.

.

%

.. Rfk)
=~~ CPPD NRR' CPPD:NRR AD:CPPD:NRR i
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,12/ / /89 '12/\/,8f 12/I~/89 /
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DEC - 1 1939* ' .

W. J. Cchill, Jr. -2- *

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

,

Sincerely,

'ontamit SIGNED ET R. F. T7722C0Z
,

R. F. Warnick, Assistant Director
for Inspection Programs

Comanche Peak Project Division
Office of Nuclear Reactor Regulation -

1

Enclosures:
Appendix-A - Notice of Violation
Appendix B - Inspection Report. 50-445/89-71; 50-446/89-71

cc w/ enclosures:
See next page
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APPENDIX B

U.-S. NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION

NRC Inspection Report: 50-445/89-71 Permits: CPPR-126
50-446/89-71 CPPR-127

Dockets: 50-445 Construction Permit
50-446 Expiration Dates:

Unit 1: August 1, 1991
Unit 2: August 1, 1992

Applicant: TU Electric
Skyway Tower
400 North Olive Street
Lock Box 81
Dallas, Texas 75201-

*
_.

Facility Name: Comanche Peak Steam Electric Station (CPSES),
Units 1 & 2

.

Inspection At: Comanche Peak Site, Glen Rose, Texas

Inspection Conducted: Octiober 4 through November 7,1989

Inspector: [N[._ - /,4 F9
R. M. Latta, Resident Inspector Date
(Electrical) (paragraphs 2, 3, 4, 5, 6, 7 and 8)

.

Consultants: W. D. Richins, Parameter (paragraph 6)
J. L. Taylor, Parameter (paragraphs 2, 3, 4, 5,

and 7)

w.,

Reviewed by: / UtAAAuM - 1L-1 #1
H. H. Livermore, Lead Senior Inspector Date
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Inspection Summary:
,

. Inspection Conducted: October 4 throuch' November 7 1989 (Report
50-445/89-71 50-446/89-71)

Areas Inspected: Unannounced, resident safety inspection of the
. applicant's actions on follow-up to violations / deviations,
,10.CFR 50.55(e) deficiencies identified by the applicant, allegation -

follow up, electrical components and systems, safety-related i

mechanical components, and general plant area tours. ;

Results: Within the areas inspected, a weakness was identified in .

the applicant's procurement program in that it failed to provide
adequate receipt inspection criteria for vendor procured thermolag ,

'
material (paragraph 3.1). Additionally, during this inspection
period, two violations were identified which' involved the
applicant's response to SDAR CP-89-25, " Site Fabricated Thermo-lag
Material." The first violation concerned the applicant's failure to
follow procedures during the dry film thickness measurements of site-
fabricated thermolag in that defective material was inspected and
accepted by the applicant's QC organization (paragraph 3.1). The 1

second violation involved the applicant's failure to properly I

identify the required corrective measures associated with defective ;
'

site fabricated thermolag in that the identification of the cause of
T. the condition adverse to quality, the generic implications, and the

'

L establishment of measures to preclude repetition were not adequately *
addressed in the response provided in TU Electric's letter TXX-89737
(paragraph 3.1).
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DETAILS- .

- 1. Persons' Contacted
'

,

*M. Axelrad, Newman and Holtzinger-
*J. L.-Barker, Manager, ISEG, TU Electric
*D. P. Barry, Senior, Manager, Engineering, Stone and Webster

.

Engineering-Corporation (SWEC)
*J. W... Beck, Vice President,. Nuclear Engineering, TU Electric
*J. E. Bentham, President, The Bentham Group,LInc.
*0. Bhatty, Issue Interface Coordinator, TU Electric
*M. R. Blevins, Manager of Nuclear Operations Support, .

TU Electric
*H. D. Bruner, Senior Vice' President, TU Electric
*A. R. Buhl, IAG

. .

*W. J. Cahill, Executive Vice President, Nuclear, TU Electric
*H. M. Carmichael, Senior Quality Assurance (QA( Program

Manager, CECO
*W. G. Counsil, Vice Chai me, Nuclear, TU Electric
*C. G. Creamer, Manager, Unit 1 Completions Engineering,

TU Electric
*B. S. Dacko, Licensing Engineer, TU Electric
*R. J. Daly, Manager, Startup, TU Electric
*G. G. Davis, Nuclear Operations Inspection Report Item-

j Coordinator, TU Electric
*D. E..Deviney, Deputy. Director, QA, TU Electric |l' *"-

*N. M. Eifert, Chief Engineer EA, SWEC
p *J. C. Finneran, Jr., Manager, Civil Engineering,
| TU Electric

*C.'A. Fonseca, Deputy Director, CECO,

*S. P..Frantz, Newman and Holtzinger
,

*J. L. French, Independent Advisory Group
'

*B. P. Garde, Attorney, CASE
| *J. Greene,' Site Licensing, TU Electric
j' *W. G. Guldemond, Manager of Site Licensing, TU Electric
[ *T. L. Heatherly, Licensing Compliance Engineer,
[ TU Electric !
!. *J. C. Hicks, Licensing Compliance Manager, TU Electric l

*C. B. Hogg, Chief Manager, TU Electric7

F- *R. T. Jenkins, Manager, Unit 1 Operations Support Engineering,
i TU Electric
: *J. J. Kelley, Plant Manager, TU Electric I
| *0. W. Lowe, Director of Engineering, TU Electric

*F. W. Madden, Mechanical Engineering Manager, TU Electric
*S. G. McBee, NRC Interface, TU Electric w

; *J..W. Muffett, Manager of Project Engineering, TU Electric
7 *S. S. Palmer, Project Manager, TU Electric '
'

*W. O.. Porter., Operations Support Engineering, TU Electric
*P. Raysircar, Deputy Director / Senior Engineer Manager, CECO,

"

*A. B. Scott, Vice President, Nuclear Operations, TU Electric-

*J. C. Smith, Plant Operations Staff, TU Electric: ;t
'

*R.'L. Spence, TU/QA Senior Advisor, TU Electric '
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; *
! *J. F. Streeter, Director, QA, TU Electric

*C. L. Terry, Manager of Projects, TU Ele'ctric'

*R. D. Walker,-Manager of Nuclear Licensing, TU Electric
1

*J. E. Woods, Assistant Project Engineer, SWEC/ CECO
,

;

{ The NRC inspectors also interviewed other applicant employees
*

during this inspection period.

j * Denotes personnel present at the November 7, 1989, exit
; meeting.
:

i 2. Follow-up on Violations / Deviations (92702)
.

|

| a. (Closed) Violation (EA86-09, Appendix A.I.B.1): Failure
j to satisfy the minimum separation requirements of IEEE
i Standards. This violation involved the applicant's

failure to properly translate IEEE standard requirements
to instructions and drawings, as well as several examples,

of electrical separation deficiencies which were not in
accordance with the controlling drawings.

The applicant performed Issue-Specific Action Plan
| (ISAP) I.b.1, among others, to address this issue.
; Subsequent NRC staff evaluations of the ISAPs were
j reported as satisfactory in SSER 20, Appendix A. Addi-
: tionally, as reported in previous NRC Inspection Reports,

~~~~ *

| the Post-Construction Hardware Validation Program (PCHVP)'
which included Field Verification Method (FVM)-088 was
reviewed and determined to be acceptable. The NRC,

i inspectors also followed the implementation aspects of the
i separation portion of FVM-088 as previously documented in
i NRC Inspection Reports 50-445/89-15, 50-446/89-15;

50-445/89-22, 50-446/89-22; and 50-445/89-49, 50-446/89-49,

and determined that it was acceptable.

The NRC inspector subsequently examined a sample of 4 out
of approximately 70 equipment panels and determined that:;

i proper inspections had been performed; nonconformance
! reports (NCRs) had been initiated where required; and that
|- these NCRs had been properly closed. The panels selected

for review were CP1-EPSWEA-02-02, CP1-ECDPPC-03,,

! CP1-ECPRCB-06, and cpl-ECPRLV-17. Based on the above
! reviews and inspection activities, the NRC inspector
} concluded that the applicant had taken adequate corrective
i action to prevent reoccurrence. There6 crc, this violation

is closed.
1

i b. (Closed) Violation (445/8964-V-01): Bypassing hold point.
; This violation occurred when a Quality Control (QC) hold

~~

point was bypassed and a section of electrical cable tray
was welded prior to a QC inspecticn of the lifted cab,les.

.

4

9

-

_ _ _ _ _ _ _ _m _ w - n



-

. .

-5--

. - - -

In response to this violation, the applicant issued
NCR 89-9245, Revision 0, to document the missed hold point
and to verify that no cable damage resulted from the
welding. Also, the personnel involved were counseled, a
memorandum to all craft personnel was issued by the
electrical craft manager, and additional craft training
was conducted. Based on the abovb actions, this violation
is closed.

c. (Closed) Deviation (445/8964-D-02): Missed commitment
date for Class lE meter replacement. This deviation
occurred when the Class lE Unit 1 diesel generator watt
meters were replaced subsequent to Hot Functional Testing
(HFT) rather than prior to HFT as committed to in
TU Electric's letter TXX-88294 dated March 25, 1988.

The applicant's response to this deviation stated that
this occurrence was the result of an error in the manual
transcription of data to a new commitment tracking system
(CTS) database. The applicant's corrective actions
included enhancing the procedures regarding the use of the
CTS and review of the CTS database.

Based on the above corrective actions delineated in
TU Electric's letter TXX-89743 dated October 26, 1989, the~ ~-

NRC inspector determined that adequate measures had been *

implemented to correct the process which~ allowed this
deviation. Therefore, this item is closed.

3. Action on 10 CFR part 50.55(e) Deficiencies Identified by the
Applicant (92700)

a. (Closed - Unit 1 only) Construction Deficiency
(SDAR CP-86-03): " Sealing of Class lE Devices." This
deficiency initially addressed an apparent failure to
install class lE limit switches in accordance with the
manufacturer's requirements concerning both the applica-
tion of qualified conduit thread sealant and the torquing
of conduit threads. Subsequently, the scope of this
construction deficiency was expanded to include a poten--

tial design deficiency involving the failure to include
the required electrical conduit seal assemblies (ECSAs) in
the applicable Specification 2323-ES-100. ECSAs are
necessary to preserve the environmental qualification of
the equipment when located in a harsh-environment.

In response to this issue, the applicant reviewed
Installation Procedure EEI-21 as well as 20 construction
travellers and concluded that the initial aspect of the
deficiency was not substantiated in that both the thread
sealant and the torque requirements were addressed during----

_



. ._ - . .. . - . . - - . - - - . - - . - . - - - - . . - -

!. ;.
.

!
| -6-.

'

! ;..

the installation of limit switches. Corrective Action
Request (CAR)-048 was initiated to address the second ;

aspect of this deficiency and it included the following :
corrective actions: clarification between the specific ;;

- project engineering requirements and the generically !
applied manuf acturer's instructions, revision of Specifi-- |
cation 2323-ES-28 to include all 1E devices requiring ,

; qualification, and the revision of Electrical Specifi- )
i cation 2323-ES-100 to identify devices by type when ECSAs ;

are required and to list their inspection requirements.
4

Additionally, the NRC inspector determined that certain ('

aspects of this deficiency were addressed by the Correc- |
-

,

tive Action Program (CAP).;

:
IBased on a review of the actions implemented by CAR-048,; '

the revision of Electrical Specification 2323-ES-100 and'

the evaluation of the associated design change authoriza-'

tions (DCAs) and NCRs, the NRC inspector determined that
the applicant's actions regarding Unit 1 activities were,

acceptable. Therefore, this SDAR is closed. i'

: |

| b. (Closed - Unit 1 only) Construction Deficiency 1

; (SDAR CP-86-40): " Application of Non-Qualified Agastat
'

.

Relays." The applicant verbally reported this deficiency
,

i -- " on May 20, 1986. It involved the procurement and use of
'

,

nonqualified Agastat relays in Class 1E applications. '

|-

The reportability analysis and the associated corrective
,

; actions were reported by TU Electric letter TXX-6017 dated
October 10, 1986. As stated in this correspondence, the,

! corrective actions included: revising the vendor designed
| equipment drawings to require the use of prequalified
i components, the revision of the applicable procurement ,

procedures, the updating of the nuclear operations :
,

. defective items list (NODIL), and the replacement of the

! nonqualified relays.
:

| The NRC inspector reviewed the NODIL, Revision 7;
; Procurement Procedure WHS-002, Revision 11, as well as
!* various DCAs which replaced the existing relays with "E"

prefix types; and NCR PE-87-606, Revision 0, which'

implemented the subject DCAs. The NRC inspector also :
; randomly inspected 4 out of approximately 14 affected '

cabinets and determined that the relays involved were the
correct "E" prefix types. -=s

;

Based on the above reviews and inspections, the NRC'

inspector determined that the applicant's actions for
Unit 1 were acceptable; however, pending the implementa- :

tion of corrective actions for Unit 2, this SDAR is closed :

or Unit 1 only. |,

.
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c. (Closed, Unit 1 only) Construction Deficiency
(SDAR CP-86-68): " Weather Protection for Class lE
Components:" Specifically, this deficiency involved rust
and water observed inside the exposed Class 1E terminal
boxes.

The applicant's corrective actions as delineated in
TU Electric's letter TXX-88607 dated August 11, 1988,
included the clarification of Electrical Specification
2323-ES-100 pertaining to outdoor conduits / junction boxes
sealing requirements, the performance of walkdowns in
accordance with FVM-089, and the issuance of 6 NCRs. The .

implementation aspects of FVM-089 have been previously
inspected and accepted as documented in NRC Inspection
Reports 50-445/88-38, 50-446/88-32; 50-445/88-53,
50-446/88-49; 50-445/89-36, 50-446/89-36; 50-445/89-15,
50-446/89-15, and 50-445/89-28, 50-446/89-28. The NRC
inspector also reviewed the pertinent changes to
Specification 2323-ES-100 and the 6 NCRs associated with
this issue.

4
'Based on the above documentation reviews and inspections

of selected Class lE terminal boxes, the NRC inspector
determined that the applicant's corrective actions

,

.
appeared to have been adequately implemented for Unit 1. l

~ However, in that no work has been performed on Unit 3, I
*

e-

this SDAR is closed for Unit 1 only.
|

d. (Closed - Unit 1 only) Construction Deficiency (SDAR
CP-88-09): " Electrical Penetration Overload Protection."
As reported by the applicant, this significant deficiency
involved the potential overloading and lack of backup
protection devices for electrical penetrations. This i

deficiency involved the following three subjects: backup |

protection incomplete or nonexistent, protection devices ,

Ii uncoordinated with penetration conductor ratings, and
momentary short-circuit currents of module conductors i

4

exceeding the penetration ratings.'

,

The NRC inspector determined that the applicant's*

,

corrective action included the incorporation of the
penetration protection design criteria in the Design Basis
Document (DBD)-EE-062. Additionally, compliance with the
applicable design criteria has been addressed by the
implementation of hardware changes involving the rerouting
of cables, the paralleling of penetration conductors, the
resetting of protective relays, and the replacement or
addition of relays. The NRC inspector reviewed DBD-EE-062
and the portions of calculation 16345-EE(B)-048 which were
related to this issue. The NRC inspector also reviewed a- - - -

sample of the approximately 32 DCA packages including
, _.

DCAs 71741, 75070, 78248, and 85145 which implemented

.
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-corrective actions. No discrepancies were identified
during this review process.

The NRC inspector also conducted inspections of the work !
# associated with DCAs 71741 and 85145 and determined that '

the specified hardware changes appeared complete..

! Based on the above reviews and inspection activities, the 1

'

i NRC inspector determined that the programs and procedures
! .in effect appear to adequately control the corrective
i actions pertaining to the identified penetration overload

.

1 protection issues for Unit 1. This SDAR is considered |
| closed for Unit 1 only.

.

e. (Closed) Construction Deficiency (SDAR CP-88-35): "M&TE
$ Program." Specifically, this SDAR involved deficiencies i

i in the. applicant's calibration procedures and inadequate / i

inaccurate calibration standards which could have rendered
the accuracy of measuring and test equipment (M&TE)
indeterminate.

,

In response to these issues, CAR 88-029 and several NCRs,

| were initiated to address the deficiencies which
originated in the Brown & Root (B&R) calibration facility; .-
on site. Among other actions, the CAR discontinued B&R

lf' calibration facility activities, checked /recalibrated *

' standards and transferred them to the applicant's calibra-
; tion facility, and evaluated the effects of calibration
'

standard inaccuracies on plant hardware acceptance tests.

} In order to evaluate the applicant's actions regarding
i this issue, the NRC inspector reviewed the results of
'

CAR 88-29 and Procedure STA-608, " Control of M&TE," as
; well: as several specific M&TE calibration procedures and
: the completed dispositions of 4 out of approximately

50 NCRs. Additionally, the NRC inspector interviewed.

selected facility personnel and observed various activi- .

!ties at the current calibration facility, including the
conduct of specific M&TE calibrations..

As a result of the above reviews and inspection related
activities, the NRC inspector concluded that the appli--

| cant's determination of nonreportability was acceptable
in that no hardware changes or invalidated tests resultedt

from the completed NCRs. The NRC inspector determined
j' that, although some minor issues involving nonprocedur-

alized administrative handling of METE records existed,
they did not adversely impact the results of the M&TE'

4
calibration program.

_
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J Based on the above reviews and inspection efforts, the NRC
inspector determined that the applicant's actions in

'

response to this deficiency were adequate. Therefore,;

this SDAR is closed. .

f f. (closed - Unit 1 only) Construction Deficiency
- (SDAR CP-88-41): "W-2 Type Cell switches." Subsequent to

the issuance of NRC.Information Notice 87-61 and its:
associated supplement dated May 3, 1988, the applicant

i

notified the NRC of a deficiency involving Westinghouse
' circuit breaker W-2 type cell switches on December 2,
i 1988. ,

The applicant's response to this reportable deficiency *

included the replacement of four deficient switches which
were found during the perfomance of inspections directed
by NCR.88-15325, the initiation of DCA 85927 to replace
W-2 switches, and implementation of Maintenance Proce--

1
dure MSE-PO-6002 which directed the inspection of cell

~ switches at half the Westinghouse recommended interval.
1
~

Based on review of the above documentation and program-
! matic evaluations, the NRC inspector determined that the
i applicant's actions in response to this issue were

| ____ acceptable. Therefore, this SDAR is closed.
,

I g. (Closed) Construction Deficiency (SDAR CP-89-03):

|
" Gamma-Metrics Neutron Flux Monitoring." This reportable

; deficiency involved Gamma-Metrics supplied cable assem-
blies which are used for post-accident neutron flux,

i monitoring. In particular, Gamma-Metrics issued a 10 CFR
Part 21 notification that identified potential leaks at
the threads / solder connections of the neutron flux monitor,

i cable assemblies. As stated in TU Electric's final
response to this issue contained in their letter TXX-89643
dated September 1, 1989, the applicant had received four
of the subject cable assemblies from Gamma-Matrices.

1 The NRC inspector reviewed the documentation associated
i- with this deficiency including the identifying correspond-

ence from Gamma-Metrics to TU Electric dated February 22
and May 10, 1988, and to the office of Inspection and

4 Enforcement dated February 19, 1988. The NRC inspector
i. also reviewed NCR 88-19400, Revision 0, which documented

the potential deficiency involving the% soldered joints on
'

the neutron flux monitors and which directed the return of
j these devices to the vendor for repair in accordance with

CPSES purchase order 665-70037. The subject cable assem-
blies were subsequently returned to the site and were

, __

installed by the vendor for Unit 1. The Unit 2 cable.

| N; " assemblies were similarly repaired and placed in storage

:

. - . . . . - . .. - .
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in the applicant's warehouse. Concurrently, five of the )

detector assemblies (one spare) were returned to Gamma-<

Metrics for inspection, testing, and rework. The correc-
tive actions associated with the Unit 1 assemblies have

2 been implemented as committed to by TU Electric in their
,

response to this issue, and the Unit 2 detector assemblies
will be corrected prior to Unit 2* fuel load.

I

Based on the above documentation reviews, the NRC
iinspector determined that the applicant's corrective-

actions regarding this reportable occurrence were
'

acceptable. This SDAR is closed for Units 1 and 2.

h. (Closed - Unit 1 only) Construction Deficiency
; (SDAR CP-89-21): "Limitorque MOV Spring Packs." The
| applicant reported a deficiency involving configuration of -

limitorque actuator spring packs which was subsequently t

determined to be reportable. In particular, the model
No. 60-600-0022-1 spring packs which were being replaced ;

'

had only 11 of the 12 Belleville washers required for
; proper operating characteristics and the replacement model ,

1 No. 0301-113 spring packs had apparently been supplied
with improper Belleville washer configurations and missing;

locknut setscrews. Based on communications with
4 Limitorque, the applicant was able to obtain sufficient-

information to correctly configure the new spring packs. -
4

| Further investigation by the NRC inspector revealed that
the applicant had questioned Limitorque regarding the'

j possible Part 21 action regarding the misconfigured spring
packs originally provided. Limitorque informed the,

applicant that the "-0022" spring packs had been changed
i to model "-0044," and that there was no safety signifi-

cance associated with this modification in that the torque .

characteristic of the "-0044" pack was essentially the'

i same as the "-0022" pack consequently, no Part 21 action
was contemplated.

| As specified in the applicant's closecut documentation,
the corrective actions included the inspection of all

; safety-related MOVs utilizing the "-0022" pack, the-

; inspection of at least one of each type of spring pack in

| all other safety-related MOVs, and the incorporation of
baseline spring pack configuration data verified by<

Limitorque, into the appropriate maintenance procedures.
In addition, torque switch setting and ,pperational testing
of safety-related MOVs are continuing in response to NRC

,
'

IE Bulletin 85-03.

The NRC inspector reviewed NCRs 89-7483, 6320, 6321,
.

and 2361 involving MOV spring packs. Additionally, the

| --- NRC inspector witnessed the complete configuration testing
cf the spring pack for 1EV-4286 on work order C89-12S27.

1

#
, , _ _ . . _ _
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This testing included parts measurement, configuration
documentation, and load profiling. During this process,
it was observed that QC was present for the required
portions of the test and no discrepancies were identified.

Based on these reviews and inspection activities, the NRC
inspector determined that the applicant's response to the
deficiency was adequate. In addition, the NRC inspector
will continue to fellow-up MOV testing and the results of
these activities will be documented in a future NRC
inspection report as part of NRC IE Bulletin 85-03
closure. Therefore, this SDAR is closed for Unit 1 only.,

i. (Open) Construction Deficiency (SDAR CP-89-25): " Site
Fabricated 7 hermo-Lag Panels. " This issue concerned site-
fabricated thermolag panels which were inspected and

,

accepted by the applicant's QC organization. The panels
were inspected for a 1/2-inch minimum dry film thickness
(DFT) and were subsequently determined to be less than the

Ispecified dimension. As stated in the applicant's
response to this reportable condition in TU Electric's

4 letter TXX-89737 dated October 12, 1989, this material
deficiency impacted approximately 2,000 square feet of'

thermolag that was installed on cable trays and conduits
in Unit 1 and approximately 11,000 square feet of material--"

that was in the applicant's warehouse. Also, during the *'

removal of site-fabricated panels from Unit 1, it was ,
determined that some installed configurations were in
disagreement with the Installation Specification
2323-MS-38H, Revision 2, " Cable Raceway Fire Barrier
Materials." Specifically, certain thermolag panels were
identified as having less than the required 1/2-inch
thickness in the areas of seams, joints, edges, and bolted
joints. Additionally, some of the removed panels had been
modified to accommodate extended configuration geometries
without proper compensation for the reduced material
thickness. This issue affected an additional estimated
12,000 square feet of' installed thermolag. As stated in
the applicant's final response to this deficiency, had
this condition remained uncorrected, the potential existed-

that a fire could have breached the barrier and adversely
affected the ability to safely shut down the plant.

In order to evaluate this issue, the NRC inspector
reviewed the associated documentation-4ncluding NCRs
89-8519, 89-9313, and 89-09314; Construction Hold Notice
Form 572; Procedure ECC 10.07, " Application of Fire
Protection Materials"; Procedure NQA 3.09-1.07, "Inspec-
tion of Fire Protection Cable Raceway and Structural
Steel"; CAR 89-009; Specification 2323-MS-38H, " Cable
Raceway Fire Barrier Materials"; and the subject material.

. . .0
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_hese reviews indicated that the applicant's initial :

i corrective actions as prescribed by the above mentioned I
.

i NCRs included the scrapping of the defective (site- I

j fabricated thermolag) pancis in the warehouse. Also, the ;

! questionable configurations installed on cable trays and 1

| conduits in the plant were removed and were replaced with
i thermolag purchased from an approved vendor (Thermal
' Science, Inc.). Additionally, the NRC inspector conducted ;

i evaluations of work in progress in both the Safeguards and i

j the Auxiliary buildings.during the removal of defective j
1 thermolag and the subsequent replacement process where '

vendor supplied material was utilized. These efforts were i;

i generally conducted in accordance with the~ installation- i
specification with the except:en of the deficient condi-
tions documented on NCR 89-11142, Revision 1. This NCR !

' dentified discrepan~cies associated with the venderi-

j supplied (prefabricated sheets) of thermolag which were
; determined to have variations in thickness ranging from

3/8 inch to 1 1/4 inch.-

3

I The NRC inspector reviewed the applicant's technical
disposition of NCR 89-11142, Revision 1, and determined
that although the basis for accepting the reported

; condition appeared adequate in that this condition was

'
determined by the supplier to not be detrimental to the-

*

:- fire resistant response of the panel, this anomaly could
have been avoided had the applicant not deleted its site'

i QC inspection requirements for the thickness attribute
; from Verification Plan 89-2092. Based on discussions with

members of the applicant's QA and QC staff, it was deter-.

[ mined that these inspection criteria were deleted from the
; receipt inspection verification plans by Procurement
; Engineering (Change Order 6C33604). This action was
! reportedly the result of the supplier's status (with no
i restrictions) on TU Electric's approved vendor list.
.

~

This decision by the applicant's Procurement Engineering
organization was apparently made in the absence of histor-

;

| ical information relative to thermelag discrepancies. The
applicant's failure to provide adequate receipt inspection-

4

criteria for the vendor procured thermolag material, which
! could have detected this deficient condition and averted
; the p6tential for significant rework, is identified as a

weakness within the procurement program.

' The NRC inspector also examined the p cess whereby
i site-fabricated thermolag which did not comply with the

required dry film thickness (DFT) had been inspected and
Iaccepted by the applicant's QC staff. This examination

:" revealed that the material in question had been inspected

:- ;,

.
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under the auspices of Procedure QI-QP-11.20-1 which was in
effect from October 1982 through December 1986. Although
this procedure underwent several revisions during this
time frame, the requirement to verify a DFT of 1/2-inch
minimum was continuously mandated during the preapplica-
tion inspection process. Additionally, the controlling
Specification 2323-MS-38H, Revisi'on 2, " Cable Raceway Fire
Barrier Materials," stated, in part, that Thermolag 330-1
(site prefabricated sections) shall have a dry film
thickness of 1/2 inch to 3/4 inch.
As delineated in NCR 89-8519, the deficiency in the DFT
involving the site-fabricated thermolag was identified on
July 28, 1989. This NCR indicated that several panels
were examined by engineering personnel and all boards
selected were determined to exhibit a DFT measurement of
less than the required 1/2-inch minimum. As described by
representatives of the applicant's QC organization during
a meeting with members of the NRC Resident Inspector's
staff on October 26, 1989, the reported condition was
potentially attributable to fabrication techniques util-
1:ed by the applicant during the manufacturing of thermo-
lag panels on site which did not provide for a proper cure

a- time prior to DFT measurements. Thus, subsequent to DFT

_

measurements, the site-fabricated panels " settled" produc--
" " ' , '

ing the nonconforming condition. As described by the
applicant during the referenced meeting, the recommended
cure time for these panels was approximately 20 days;
however, this consideration was not factored into the
inspection verification plan and no mechanism existed to
detect this defect following the fabrication DFT
inspections.

Based on the NRC inspector's review of the associated
documentation, system inspections, and the results of
several meetings with representatives of the applicant's
QA/QC and licensing organizations, it was determined that
the dimensional inspections required by the applicant's
Materials Specification 2323-MS-38H, Revision 2, and by
Inspection Procedure QI-QP-11.20-1 to insure a minimum DFT*

of 1/2-inch minimum to 3/4-inch maximum were inadequate
and were not properly performed to insure that the
specified inspection criteria were maintained.

This example of failure to follow procedures during
QC inspections performed on deficient site-fabricated
thermolag material is identified as a violation
(445/8971-V-01).

Additionally, during the assessment of SDAR CP-89-25, the
_,f NRC inspector identified several questionable issues'

concerning the applicant's response to this event. In

,
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particular, the documented actions relative to this:

reportable deficiency contained, in part, in CAR 89-09,
j' neglected to address the inadequate inspection tech-

,

niques/ criteria which allowed the deficient site- i

i fabricated thermolag material to be' inspected and accepted
! for installation without detection. As stated in this
1 CAR, the actions to preclude recurrence simply concluded

that site-fabricated thermolag panels would not be used;

4 for future applications. Furthermore, the generic
1 implications stated in the CAR were inadequately addressed
! in that the conclusion indicated that there were no
I generic implications. This conclusion-ignored the i

ramifications implicit in a QC program which failed to !

detect a significant deficiency.
3

; The applicant's final response to the issue, contained in
i TU Electric's letter TKX-89737, failed to adequately
! identify the cause of this significant condition adverse
j to quality in that the conditions which allowed the

deficient site-fabricated material to be inspected,'
,

accepted by QC, and subsequently installed were not :.

adequately addressed. No specificity was provided in this
response to provide assurance that the cause of the .

, '

i condition had been properly determined or that the

,;, corrective actions to prevent reoccurrence were adequate. ;
.

,

!

| Collectively these deficiencies in the applicant's
; response to this event which represented a significant

condition adverse to quality are identified as a violation !
'

;- (445/8971-V-02): failure to assure that the cause of the i

i' condition is determined and corrective action is taken to
j- preclude repetition.

|4

|
4. Allecation Follow-up (99014) !

a. (Closed) Allegation (OSP-89-A-86): This allegation :;

i involved the termination of a worker subsequent to the
j incorrect cutting of safety-related wires associated with :

the heating, ventilation, and air-conditioning (HVAC) ',
j'- system. The alleger stated his concerns to members of the :
; NRC Resident Inspector's office at Comanche Peak on |

'

September 14, 1989. j

i The alleger stated that he had been formerly employed as a i
^

journeyman electrician by an onsite contractor, but that !
'he had been terminated on or about August 15, 1989. The-

alleger went on to state that immediately preceding his
,

{ termination he had been performing safety-related work ,

(Train A) on the 852 foot level in the safeguards build-
~~

: ing, room 150, when he was directed by his foreman to cut
specific wires in.a pull box. The alleger also stated *- -

that the work was being performed in accordance with'a DCA i;

!

t,

s

! .l
_ _ _ _ . . . __ __ _ . . _ _

;
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l (unspecified) which was associated with the repair of an
1

! electrical seal that was out of service in the room. The
; alleger-stated that an electrical QC inspector was present
| below the work area, and that after confirming with his ,

| foreman which wires were to'be cut, he completed _the i
'

action by severing the conductors. Subsequent to this
activity, the alleger was advised'by the QC inspector that
he had cut the wrong conductors and that an NCR was being
written.

|

The alleger stated that he had been specifically directed
by his foreman to accomplish this activity and that the .

punitive action taken against him was unfair. The alleger
also stated that he had provided his concerns to SAFETEAM.
The NRC inspector asked the alleger if there were any
other. witnesses to this event or if the QC inspector could ]
corroborate his statements regarding the verbal directions '

provided to the alleger by his foreman. The alleger
stated that there were no other witnesses and that the QC
inspector could not substantiate his statements. Subse-
quent to the alleger's identification of this issue, the
NRC inspector conducted a field walkdown of the associated
equipment including junction box JB11A11330 and conduit
C14021429. These components were the subject of
NCR 89-8417, Revision 3, which stated, in part, that due'

to a craft error, cable E0146318 had been cut in JB1A11330 *
rather than at the condulet as required in Revision 2 of
this NCR.

The NRC inspector also examined the SAFETEAM files
concerning this issue including Corporate Security's
investigation which appeared to have been thorough in that
all persons involved including the alleger, his foreman,
the general foreman, the QC inspector involved in
identifying and reporting this condition, and a fellow
worker who was assigned to this work activity were
interviewed. As stated in this report, the alleger's
assertion that he had'been unfairly terminated for viola-
ting procedures in that he was following his foreman's
instructions was not supported by the investigation.*

Corporate Security's investigation concluded that this
individual was dismissed for negligence.

Although the termination of this individual appears I

unnecessarily harsh, given that the toehnical disposition
of NCR 89-8417, Revision 3, concluded that the cutting of
cable E0146318 at JB1A11330 had no impact on the disposi-
tion of the subject NCR, the statements from the indivi-
duals interviewed indicated that the alleger was instruct-
ed to cut the-cable inside the condulet, and then pull
them from the junction box. The NRC inspector also ,:--

i

l
1

*
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examined the findings of the Termination Review Committee |,

1 which reviewed this case and affirmed the recommendation
j for termination on August 15, 1989.
;

j Based on the above reviews, discussions with the
applicant's SAFETEAM and Corporate Security personnel; and |
related inspection activities, the NRC inspector deter- !

.

! mined that the alleger had incorrectly cut safety-related ,

i wires associated with the HVAC system at junction box 1
1 JB11All330 and that his assertion that he was only follow-
I ing the instructions of his foreman could not be substan-
j tiated. However, given the minimal effect of this appar- j,

j ent miscommunication between an electrical foreman and an *

i electrician on the system work being performed, the
4 termination action appears to be extreme.
.

} b. (closed) Allegation (OSP-89-A-69): Directed procedure
'

violations and SAFETEAM conflict of interest. This
j allegation involved the circumventing of M&TE procedures :

3
at the direction of a group leader and the associated

'

3
inability to communicate these concerns to SAFETEAM in

; that the group leader's spouse was employed at SAFETEAM.
L The NRC inspector reviewed the M&TE facility, the
) governing procedures, and in-process calibrations as part

of the closure process for SDAR CP-88-35 (see para-4-a-

graph 3.e of this report). As noted in the closure of *
,

'

this item, minor weaknesses were noted in the M&TE program
but no additional allegations or evidence of deliberate

j procedure violations were identified by the NRC inspector.
j A review of SAFETEAM records revealed no additional

concern specifically regarding the subject group leader;
! however, a previous concern, No. 11630, did involve the

apparent conflict of interest resulting from the SAFETEAM
member /M&TE group leader relationship. The NRC inspector
determined that the applicant had addressed this potential
conflict by implementation of policy constraints which
specified that the subject SAFETEAM member involved would
remove themselves from any concern related to the group,

leader or CPSES operations in general. However, the NRC,

:. inspector's investigation indicates that the current
j allegation supports the perception by plant personnel that

there is a conflict which could impede the free flow of,

information to SAFETEAM. In that the NRC inspector was'

unable to substantiate the procedural violation aspects of,

i this allegation, this item is considered closed.
!

No violations or deviations were identified.,

L 5. Electrical Components and Systems (51053, 51063, 52053)

' ~~

During this reporting period, the NRC inspectors performed
direct inspections of work performance to determine if the-
technical requirements contained in the applicant's Final

- .-- -, .. - - ._ ___ _ _ _ _ _ _ _ _ _ _ A_
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Safety Analysis Report (FSAR) for safety-related electrical
systems and components had been adequately translated into
applicable drawings, procedures, and instructions. Addition-
ally, the NRC inspectors evaluated the applicant's work control..

program to determine if the specified documents and procedures
were of sufficient detail to provide adequate work performance

'

and control.

As part of the inspection requirements for IE Bulletin 85-03,
the NRC inspector observed dynamic motor operated valve testing
(MOVAT) of 1HV-2493A, auxiliary feedwater isolation valve. The
valve performed properly on closing and opening against an
operating differential pressure of approximately 1515 psig.
Review of the valve signature data revealed no discrepancies of
torques, motor current, etc.

The NRC inspector also observed work in progress for package
ECE-89-01073, " Tag Maintained Space Cables During Train A4

Outage 89-091." The NRC inspector determined that this work
'

was being performed in accordance with DCA 77139 and work order
C89-0013439 at the 480v motor control center MCC XEB1-2. The
NRC inspector observed that the labels identifying " maintained
space" cables were being properly affixed where cables were not
already identified. The NRC inspector's review of the package4

and work process did not reveal any discrepancies and it was
,1 observed that a QC representative was present at the job site *

for the performance of specified witness points.
!

. Within the instrumentation area, the NRC inspector observed the
| installation of 1PT-3616 in accordance with work package

SWp-Z-5714. This work also involved the implementation of
DCAs 89836 and 84502 and work packages 1LT-3615 A and B in
response to NRC Generic Letter 88-17 regarding reactor coolant
level monitoring during mid-loop operations. Additionally, the:
NRC inspector observed installation of conduit supports
involving conduit C14036219. During the conduct of these i

activities, no discrepancies were identified by the NRC
inspector. '

No violations or deviations were identified.-

6. Safety-Related Components, Mechanical (50071, 50073)

Reverse Flow Testing of Borg-Warner Check Valves
~

As a follow-up to the events which identified multiple failures
i of Borg-Warner check valves in the auxiliary feedwkter system,

previously documented in NRC Inspection Reports 50-445/89-30,
50-446/89-30; and 50-445/89-64, 50-445/89-64, the NRC inspector

; -.

4

a
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witnessed the reverse flow leak testing of the following .

Borg-Warner check valves:

1AF-057 3" pressure seal. Procedure EGT-328A
1AF-083 4" pressure-seal Procedure EGT-328A
1AF-093 4" pressure seal Procedure EGT-328A
1AF-167 8" bolted bonnet Procedure EGT-165

The NRC inspector determined that the test personnel involved
appeared knowledgeable and that they efficiently performed the
required evaluations. All reverse flow tests witnessed had
satisfactory results and no discrepancies were identified .

during either the performance or the documentation phase of
this program.

The reverse flow t'esting of the 80 Unit 1 Borg-Warner check
valves is approximately 65% complete. The NRC inspector
previously reviewed the applicant's program and procedures for
testing the operability of Borg-Warner check valves and
witnessed two additional tests as documented in NRC Inspection
Report 50-445/89-73; 50-446/89-73. Due to differences in
system configuration, the availability of drain and test
valves, etc., diverse methods are employed to test the subject
valves. These methods include the following configuration- , - .

options:
.

Test Method No. of.
System Valves

Demin Water Pressure Test 37
System pressure 9
Radiograph Test 26
10 CFR 50, Appendix J, Local Leak Rate Test 6
Air Pressure Test _2
Total 80

The NRC inspector has reviewed the film records from several
radiograph tests and determined that they were of good quality
and provided a definitive test methodology.

. .

To date, four valves have required rework following their4

initial failure to pass the reverse flow leak test. The root
cause and corrective action for these valves is summarized
below:

~=n.
Valve 1AF-0083 (valve body / bonnet) was rotatively_ misaligned
and the disc-stud was bent. A new disc-stud assembly was
installed, the valve internals were reinstalled, and the
reverse flow leak testing was satisfactory.

; Valve ICA-0016 exhibited excessive seat leakage. The swing arm
,

and bushing were replaced and the valve was blue checked.' The'

8

i
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valve internals were reinstalled and the subsequent reverse
flow leak testing was satisfactory.

Valve lAF-0057 exhibited unacceptable valve body / bonnet
rotational misalignment and incorrect bonnet elevation. The.

valve was disassembled and supplemental measurements were
taken, the valve internals were reinstalled using the new
height specification, and the valve was successfully tested in
the reverse flow direction.

Valve 1SW-0048 was determined to have an excessively long swing
arm bushing. The bushing length was reduced by 0.08" and
replaced in the disk-stud assembly. The valve internals were
reinstalled and the valve was successfully tested in the
reverse flow direction.

In conjunction with the above documented activities, the
applicant has revised the Borg-Warner check valve reassembly
procedure and designed a specialized set of tools to allow for
the establishment of more precise rotational alignment of the
bonnet to the valve body. The NRC inspector witnessed a
demonstration of the new tools and technique in the mechanical
maintenance shop and the reassembly of valve 1AF-045 in the'

plant. The NRC inspector concluded that the new procedure will
enhance the rotational alignment between the valve bonnet and

*

,

body.
,

During the latter portion of this reporting period,
approximately 13 Borg-Warner check valves in the auxiliary
feedwater and feedwater systems were identified by the
applicant as having excessive body to bonnet external leakage.
These valves are presently being disassembled, honed to remove
scratches in the valve body throat and provide better sealing
surfaces, reassembled, and leak tested. NRC inspection of
these activities will be continued. I

No violations or deviations were identified.

7. Plant Tours (51063)
.

The NRC inspectors conducted routine plant tours during this
inspection period which included evaluation of work in progress

'
as well as completed work to determine if activities involving
safety-related electrical systems and components including
electrical cable were being controlled and' accomplished in
accordance with regulatory requirements, industry standards,
and the applicant's procedures.

No violations or deviations were identified.--

' . . .
%
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8. Exit Meeting (30703)

An exit meeting was conducted November 7; 1989, with the
applicant's representatives identified in paragraph 1 of this
report. No written material was provided to the applicant by
the inspectors during this reporting period. The applicant did
not identify as proprietary any of the ' materials provided to or ,

reviewed by the inspectors during this inspection. During this
meeting, the NRC inspectors summarized the scope and findings
of the inspection.

1
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File Nos. G9.5, 89.25.1.4 . . . . _ . . .

Document Control DeskU.S. Nuclear Regulatory Comission
Washington, D.C.

20555

Gentlenen:

River Band Station - Unit 1
Oceket No. 50-458

,_

Please *!ind enclosed a revision t
_

ngarding a recent test of Ther
transmitted on December 20is used at River Bend Station. mo-Lag fire barrier materialo the Informational Report

The initial report was neiginallywhich
to provide information rega,rding our1989

This report is being submitted
this matter and interim actions takenongoing investigation of

'.

Sincerely,

re$ J. E. Booker*

/ Manager-River Bend Oversightm isN
River lend Nuclear GroupJEB/7FP/RGW/g

CMC /pg

cc:
611 Ryan Plera DriveU.S. Nuclear Regulatory Crwrnission
Arlington, TX 76011, suite 1000

,

'

NRC Resident Inspector
P.O. Bar 1051

St. Francisville LA 70775
Mr. Walt Paulsen
U.S. Nuclear Regulatory Connission
11555 Rockville Pike
Rockville, MD 20652
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RBC- 32073 ~ ~ ' ~~*~~
File Nos. G9.5, #9.25.1.4

U.S. Nuclear Regulatory Comission
Document Control Desk
Washington, D.C. 20555

Gentlemen:

River Band Station - Unit !
Docket No. 50-458,

Please find enclosed a revision to the Infomational Report
is used at River Bend Station.tygarding a recent test of Themo. Lag fire barrier materialwhich

The initial report was nefginallytransmitted on December 20 1989.
to provide Information rega,rding our onThis report is being submitted
this matter and interim actions taken. going investigation of

#

Sincerely,

911;

rs$J.E. Booker3

i

- Manager River Bend Oversight*
! (9 g River tend Nuclear Groupm
{
i

JEB/TFP/ RGW/EMC/pg

U.S. Nuclear Regulatory Camissioncc:'

611 Ryan Plaza Drive. Suite 1000,

Aritngton, TX 75011

NRC Resident Inspectori

P.O. Bor 1051
St. Franctsy111e, LA 70775

Mr. Walt Paulson
U.S. Nuclear Regulatory Comission
11555 Rockville Pike

,

Rockville, MD 208523
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January 9 .1990
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File Nos. G9.5, #9.25.1.4

i

U.S. Nuclear Regulatory Comtssion |

Document Control Desk
Washington, D.C. 20555

i
Gentlenen:

River Bend Station - Unit !
Decket No. 50-458 !

,

Please find enclosed a revision to the Infomational Report !

regarding a recent test of Themo Lag fire barrier material which
is used at River Bend Station. The initial report was neiginallytransetitted on December 20 1989.
to provide information rega,rding our ongoing investigation ofThis report is being submittedle

this matter and interim actions taken.

S4ncerely,

psfJ.E. Booker
? - Manager-Rf ver send oversight I

m fyJ River Bend Nuclear Group
JEB/TFP/ RGW M0/pg

U.S. Nuclear Regulatory Cnenfssioncc:
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

NRC Resident Inspector
P.O. Box 1051
St. Francisyflie, LA 70775

Mr. Walt Paulson
U.S. Nuclear Regulatory Connissfon
11565 Rockville Pike
Reckv111*, MD 20852
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REPORTED CONDITION

At 4DDPDxinetely 1100 hcurs on 10/20/P9, with the urit ir. Op arational
fire barriers es desce10cd herein. Condition 1 a paobler .45 reportec tr. a test of ulant-specific Apneir R
into cuestion the cualification o* Themo. Lag fire barrier materialSince the ecsults of this test placedCondition A* port (CR) 89 1144
plert protected by these fire barriers.was iM tiated which detailed the areas, in theAll of these areas, with the
exception of the piping tunnels and the upper eierations of the reactor
building, were being covered by preexisting firewatch patrols.
conservative precaution. the nther areas were added to the firewatch routes

As a

satisfying the action statement of section S/c.7.7 ot the plant TechnicalSpeci fics.tions.

This (.ondition is currently detemined not to be reportable pursuant to
on installed River Bend Station (RBS) coulpment is urknown.10CFR50.73 because the test results are indeteminate and thus the impact
evaluation detemines that RBS equipment has been incoerable due toIf the
inadequate fire barriers appropriate reperting reyvirements will beevaluated and satisfied.

INVESTICATION

The fire barrier test was conducted to verify barrier perfomance and to
romDare the three hour rated fire barrier products of t,wo competingmanufacturers. i

One material used in the test, Themo-Lag, prcouced by
Thermal Science. Inc. is the material typically used at River Bend stetton

i

for one and three hour Appendix R fire barriers.
undergoing initial cualif fcation testing and is not currently in use atThe other material was

i
t

RBS.
Standard site installation procedures were used to install the iThemo Lag material on the test apparatus.

inspected by Gulf States Utilities (G50) personnel on identical 30 inchBoth materials were applied and
!

jt

wide aluminum cable trays.
Both barrier materials were also used to

protect the tube steel support underneath the trays, comirg into contactnear the midpofnt of the support.
circuit integrfty.the American Nuclear Insurers test standard, including monitoring ofTesting was performed in accordance with

I

During the perfomance of the test, it was noticed that themoccuplesinside the Ther e lag tra
tenceratures in one area.y encicsure were easperiencing abnormally high

At approximately 41 minutes into the test. the
Themo-Lag covering the bottom of the support fell off, exposing the steelsupport. As the test continued

temperatures inside the cable tray
encicsure continued to increase,, with a loss of circuit integrity at 47minutes.

As a result of GST s ongoing investigation some generic issues have been
revealed during a recent conference with the vendor. Themal Selence, Inc. ias follows:

i

1.
effect of .aMTUse of Aluminum Conduit . No testing has been performed to evaluate the

duit penetrating the protective envelope. Thetypic .TBinchrul
where themo-Las coveriny or may not be sufficient,g limits heat transferpeneTre

*
o
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2.
.ioints in Prctective Envelnoes - Twc methe s for sealing jotr.ts are
shewn in the TS! installation manual.
boarc butt cdges prior to insta11atien, et11ed "prebuttering".One retnec involves costirge

*

Thesecond method allows all board material to oc dry fitted end the joints
covc'ed with trnwel gract material once in tlw final position, called

.

"sLin coating".
maius1. has not been tested.This second method, althDugh sanctioned in tne TSI

;f.
Size of Testad Configurations - Until the most recent test serm, )
tunducted with CSU. the maximum size of barrier tested is apparently a g /.

i

12 inch wide cable tray. However, enclosures of much larger sires are -/ />

from tests un 12 inch wide trays. typically used at River Bend Station, based on estrapolation of data/ . J y,,j' /
N

due to this 10rger site in urknown.The effec,t on barrier performance r/j
' 'N *

The results of the testing perfomed on tne Themo-Lag barrier cortinue to dtudied hy * -
verdor. Themel Science Inc. The influence of -

s

-

[the - 'er materia
-

int on the overall resu 15 of the fire test is irgf que5YToc" Tirtswppttc1 : I
, ,

n is not typiral at River Bend Station.
#q * Evaluation of the test will continue until the results are attributed to vg /

*

either test article construction or test performance.
applicability of the results to the barriers installed at RBS will beat that time, thefdetemined.

i

CORRECTIVE ACTION

In addition to conservatively hatisfying the firewatches specified by the
action statement of Technical Specification 3/4.7.7. GSV Engineering has
wecifisc when stationary or 30 minute rovino firewatches will be posted

related arcas of the plant which utilize Themo-Lag fire barriers.for inoperative fim supprossicn systents or fire detecticn Zones in safety
either a stationary or 30 minute roving firewatch is justified as theUse of #

inspection frecuency esc *eds the worst case barrier rating. This action
censervatively exceeds the current Technical Specification reovirements for"f re suppressicn and detection systests.

. transient combustibles has been revised to recuire that all combustibleThe procedurv governing control of
liquids brought into the power block remain in the possession of the workeruntil the

are removed from the buildin . As an alternative to removal }trom the
storage lockers in the plant.utiding, small aucunts of lic ids may be stored in the flownable

.-
$U will cortirue to evaluate the test results and will provide an updated lreport by March 31, 1990. i /'

$ATETY ASSESSMENT )
'

fire safety was and is an integral part of the design of RBS.
;

begins in the selection of the cable used, which is IEEE rated and fireThis process
resistive.(Electricalcableinsulatlonformsthemajorityofthefixedfire lead in tim plant). 4

l |

block, giving early warning of fires. Fire detection systems cover the entire power
Fire suppression systems are

provided in areas such as cable chases and diesel rooms with large
cnncentrations of combustibles.
discrete fire areas, usually by concrete walls and floors.The various buildings are subdivided into
in depth' ph11csophy is crafted to detect fires in the early stages,This ' defense

contain fires in one area and provide control and extinguishment.
.
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Thermo-La
barriers.g barriers form o stfdll fraction Cf' the total number of fire-

,

*

Dased on the interim actions impiec*nted, the fire protection design
features at RDS and the Demerally low combustible Icedings in the fire
creas Ml! concludes that continued operatton is .1ustified.

J
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March 8 , 1990
RBG- 324 67
File Nos. G9.5, G9.25.1.3

U. S. Nuclear Regulatory Comission
Document Control Desk
Washington, D. C. 20555

Gentlemen:

River Bend Station - Unit 1
Docket No. 50-458

i

!

Plense find enclosed Licensee Event Report No. 90-003 for River BendStation - Unit 1. This report is being submitted pursuant to 10CFR50.73.
.

Sincerely,
fN

W. H. Odell
Manager-River Bend Oversight
River Bend Nuclear Group

&. Jf i

WH0/TFP/PDd GW/JHM/ MAS:jg -

cc: U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 100
Arlington, TX 76011

NRC Resident Inspector
P. O. Box 1051

%St. Francisville, LA 70775

INP0 Records Center
1100 Circle 75 Parkway
Atlanta, GA 30339-3064

.

9 t. >3210261 900308
ADOCK0500gG %D

/



_ -_. . _ _ - .-_

l
l ,.

4 - us =vCuan usularoav CO-ss.oN_

APMovtD oms NC 31tM108

LICENSEE EVENT REPORT (LER) '' *285 8 8' 88

I
.&Cstif y N A.88 H i

DOCKE T NUMet a (2J 8aGi 4
RIVER BEND STATION o |s io io [oi 4I 5! 8 1|od O! a'' * Inadeguate Thermolag Fire Barrier Fnvelopes Surroundinct Safe Shutdown

Circuits per TS 3/4.7.7
S vtNT Daf t it' Lim NUMet R ten AEPOA T Daf t I?l OTME A # ACILITIES sNv0Lvf D ISP

ow o.. .... .. a "et;;p =*,;; voNr- ca. vs.- c e N -in xcu' wwn= s

0 151010 1 0 I I I

O|2 0 |6 9'O 9 |0
-

0 |0 |3
-

0|0 0|3 0 |8 9|0 oisioto,o r I i
, , , , , , , , , , , twis atPont is suewtvio evasuANr to two n6oviatu Nn 0, io can 6 rea-. . ., ..,. ., ,a, ,.,,.- ,, o n
=ooa + 1 ro .ori.i a . ., .o n,.nzn , n r,...

a . n n,i .o m .nu u ni.nzn., r ui ..,

1 10 10 a oei. inn., so =Nuri so nanan. >noi
_ or , ;s.- g,; g g ,-,ea

20 .oli.lH umal X 50 734 112161 to 731.n2n.mnal J66Ai

se.o i. win i so ni.nzn.i io ni.nsn nsi

33 .o9 e.ni n.1 to 736.st231ml to 73e.Il2nst

LeCEN$tt CONT ACT FOA TMI$ LE A titt
Naug

TE LIP =ONE NwMgge

A*ta COCE
L. A. England, Director-Nuclear Licensing

51014 318111 -1 o f 11415
COMPLif t Cast LINE FOR ( AC - COMPONENT F AILURE OtScaleED IN THIS AIPo817 813i

i

" hC " 'y*,0",a f sCault systte Coup 0NENT
MAa(AC js'E

s RfP% CAVSE S v 5? t u couroNENT g yQ NP

I | | 1 1 I l | I I I t i 1

I l l l | | | 1 I I I | | 1
$UPPLEMENT AL ARPORf EXPECTED f14: | MONT = Cav vtaa

lu g w3 S5aCN

}"~] vii u,. ,.. surerro su,wss,0N oA rs, ~~~]No 01 7 1I 5 91 0 !

^ " " *
1..,AC,+-,,,.,.... ..,...,,,,.....,n..

|

During the performance of Surveillance Test Procedure STP-000-3602 on
02/06/90 through 02/08/90 with the unit in Operational Condition 1
(full power), it was found that several minor deficiencies existed in

|

,

the Thermo-Lag fire barrier envelopes redundant safe shutdown !

circuits. These deficiencies consisted of small holes, cracks and
unfilled seams in the Thermo-Lag material. A fire watch had already
been established in areas utilizing Thermo-Lag as a fire barrier.
GSU is currently working with the vendor to resolve the identified I

~

discrepancies which occurred during construction and the deficient
Thermo-Lag barriers.

A supplemental response to this LER and the information report dated
01/09/90 will be submitted to the NRC by 07/15/90.

The combination of the cable jacket p ro p e r t ves , the control of
transient combustibles, the use of suppression systems in the plant,
and the minor nature of the defects in the barriers provides assurance
that plant safety and the health and safety of the public has not been
jeopardized.

.

| h
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REPORTED CONDITION

During the performance of Surveillance Test Procedure STP-000-3602 on
02/06/90 through 02/08/90 with the unit in Operational Condition 1

(full power), it was found that several minor deficiencies existed in
the Thermo-Lag fire barrier envelopes redundant safe shutdown
circuits. These deficiencies consisted of small holes, cracks and
unfilled seams in the Thermo-Lag material. Condition reports (CR)
90-0094, 90-0095, 90-0101, and 90-0106 were initiated to evaluate the
conditions according to 10CFR50, Appendix R, fire barrier
requirements. Since these deficiencies rendered the fire barrier
inoperable and the unfilled seams existed since construction, this
event is reportable pursuant to 10CFR50.73(a)(2)(1)(8) as a condition
prohibited by Technical Specifications. A fire watch had already been
established in areas utilizing Thermo-Lag as a fire barrier, thus
Technical Specification Section 3/4.7.7 action statement requirements
had already been fulfilled.

|
INVESTIGATION

|

Thermo-Lag fire barriers have been under review at River Bend Station
since late 1989. Potential discrepancies between the installation. |
manual of Thermal Science Incorporated (TSI) (a GSU subcontractor |
during construction) and the actual site installation practices, and !
discrepancies between TSI installation manual and the qualification l

fire test results were discovered at that time. Due to these issues, |

the fire barriers were indeterminate for operability and firewatches
were established for all areas utilizing Thermo-Lag as a fire barrier.
An information report was submitted to the NRC 01/09/90 concerning
this subject.

The performance of STP-000-3602 was intended to identify conditions in
fire barriers where normal wear and tear had caused damage to the
barriers. The small holes and miscellaneous cracks that were
identified during the performance of the STP fall into this category.
Normally a fire watch would be established and the holes and cracks
would be repaired. However, the unfilled seams in the Thermo-Lag
installations that were identified during the performance of the STP
are a condition that must have existed from the time of initial
construction and are not in accordance with either the vendors
installation manual or normal site practices. In accordance with the
vendor manual, the seams between boards of a Theppo-Lag were to be
prebuttered with a trowel grade material and then joined; or
alternatively dry fitted together with trowel grade material then
applied to the joint. In either case, the seams were to have been
grouted with the trowel grade material and they were not. The
preexisting firewatches satisfy the action statement of section
3/4.7.7 of the Technical Specifications. Eight fire areas were
identified by the condition reports as having Thermo-Lag barriers
exhibiting the unfilled seams. A brief description of each area
follows.

m ... .u s e u.-miusue
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Fire area C2A is the southeast cable chase at elevation 70 feet of the
control building (*NA*). Fire area C2C is in the same cable chase but
located at elevation 115 feet. These areas have safety related
cabling feeding through up to the termination cabinets in the main.

control room. The areas have sprinkler suppression systems (*KP*) on
the cable trays, which comprise the exposed fixed combustible in the
areas. Area C6 is adjacent to area C2A on the west side. The area
contains safety related air accumulators as well as safety related
cabling. The exposed cables in cable trays comprising the exposed
fixed combustible in the area, are protected by a sprinkler
suppression system.

Fire area AB2/Z2 is located in the auxiliary building (*NF*) at
elevation 95 feet in the southeast corner of the building. The area j
contains safety related instruments, piping and safety related cables.
The cabling, which makes up the fixed combustible in the area,
represents a fire loading of 1.0 hour. Fire area AB7 is the "D"
tunnel located at elevation 70 feet on the south end of the auxiliary
building. Safety related piping and motor operated valves (MOV)
(*FCV*) are located in the area in addition to the safety related
cabling. The cable trays and the MOVs are protected by a water deluge |
sprinkler system (*KP*). .

Fire FB1/Z1 is located at elevation 70 feet of the fuel building
(*ND*). The area contains fuel pool cooling

piping (*(*DA*) andequipment, reactor plant component cooling water piping CC*) and
MOVs as well as safety related cabling. The crescent area, near the

,

reactor building shield wall (*NH*), contains the major portion of the
cable trays in the area. The cable trays represent a fire loading of
21 minutes and are the fixed combustible in the area. Fire areas FB3
and FB4 are the charcoal filter rooms located at elevation 148 feet of
the fuel building. The ventilation system charcoal filters and fans
are contained in the area. All cabling is routed in conduit in these
areas. The charcoal filters are the fixed combustible for this area.
They are protected by manually actuated water spray systems. The
charcoal in each area is a fire loading of 45 and 46 minutes
respectively for areas FB3 and FB4.

Fire area PT1 is the pipe tunnel at elevation 70 feet which extends
from the standby cooling tower (*CTW*) to the fuel building. The area
contains piping, MOVs. and instrumentation in addition to the safety
related cabling. The cable trays are the only -LLx e d combustible in
the area and are protected by a sprinkler suppression system. The
cable trays represent a fire loading of 29 minutes.

In addition to the informational report submitted on 01/09/90, LERs
87-005 and 89-009 were reviewed for similarity. This is the first
time unfilled seams have been identified.

g... .u. . = 4.

. _ _ _ _ _ _ _ _ _ _ _ _ - -



. . . _ - ._

I

., - |
v s muetssa sssuww. co

'w .3
.

LICENSas EVENT REPORT (LER) TEXT CONTINUfflON moveo tue =o nio+o.
""

uraa. nc

racuTV ma888 til occast muussa tal Iggs wgn ass pass is

"ttr.'' h :013;j i".=

RIVTR SP' D STATION o |S lo jo j o | 4| 5| 8 9| 0 O |013 0 |0 Ola oF 0|4-- --

wn , . .am- -w n- mwu an
j

CORRECTIVE _ ACTION !

GSU is currently working with the vendor to resolve the identified
discrepancies which occurred during construction and the deficient
Thermo-Lag barriers.

The corrective action to be taken to repair deficiencies identified by i
the STP in the Thermo-Lag barriers will be dependent on the extent of I

the overall Thermo-Lag problems identified (and yet to be identified) I

at River Bend and the resolution of those problems. A supplemental
response to this LER and the information report dated 01/09/90 will be
submitted to the NRC by 07/15/90.

SAFETY _ ASSESSMENT |

The primary fixed combustible at River Bend in the safety related
i

areas is cable jacketing on the electrical cables. The type of cable ,

'

used at River Bend has been shown through testing to resist ignition
and when the ignition / heat source is removed, the cable self
extinguishes. Transient combustibles are controlled through
administrative means to limit the amounts brought into any given area

,

of the plant. The charcoal filter rooms of the fuel building are the, l

only areas that require any appreciable amount of combustibles to be l

brought into the area. This happens infrequently during changing of
- the charcoal in the filters.

The combination of the cable jacket properties, the control of
transient combustibles, the use of suppression systems in the plant,
and the minor nature of the defects in the barriers provides assurance
that plant safety and the health and safety of the public has not been
jeopardized.

NOTE: Energy Industry Identification System Codes are identified in

the text as (*XX*).
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July 12 ,1990
RBG- 33190
File Nos. G9.5, G9.25.1.3

U. S. Nuclear Regulatory Ccrrmission
Docurrent Control Desk
Washington, D. C. 20555

Gentlemen:

River Bend Station - Unit 1
Docket No. 50-458

,

Please find enclosed Revision 1 to Licensee Event Report No.
90-003 for River Bend Station Unit 1. '[his revision is-

subnitted to provide tile current status of issues concerning
'Iherno-Lag fire barriers at River Bend Station. -

j,

Sincerely,
1

. H. Odell
Manager-Oversight i

River Bend Nuclear Group
/*WW W

TFP/IE/PDG/RGN/ / MAS /pg

UkW
cc: U. S. Nuclear Regulatory Ccmnission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

NRC Resident Insprtor
Post Office Box 1051
St. Francisville, IA 70775

.

INFO Records Center
%1100 circle 75 Parkway

Atlanta, GA 30339-3064
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During the performance of Surveillance Test Procedure STP-000-3602 on02/06/90 through 02/08/90 with the unit in Operational Condition 1
(full power), it was found that several minor deficiencies existed in
the Thermo-Lag fire barrier envelopes redundant safe shutdown
circuits. These deficiencies consisted of small holes, cracks and
unfilled seams in the Thermo-Lag material. A fire watch had alreadybeen established in areas utilizing.Thermo-Leg as a fire barrier.
GSU is currently working with the vendor to resolve the identified
discrepancies which occurred during construction and the deficient
Thermo-Lag barriers. Fire tests are planned to confirm acceptabilityof as installed barriers in the plant and develop repair methods where
necessary.

A supplemental response to this LER and the informatTBn report dated01/09/90 will be submitted to the NRC by 01/31/91.
|

The combination of the cable jacket properties, the control of
transient combustibles, the use of suppression systems in the plant,
and the minor nature of the defects in the barriers provides assurance'

that plant safety and the health and safety of the public has not been
jeopardized.
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REPORTED CONDITION

During the performance of Surveillance Test Procedure STP-000-3602 on
02/06/90 through 02/08/90 with the unit in Operational Condition 1

|(full power) , it was found that several minor deficiencies existed in '

the Thermo-Lag fire barrier envelopes redundant safe shutdown
circuits. These deficiencies consisted of small holes, cracks and 1

unfilled seams in the Thermo-Lag material. Condition reports (CR) I

90-0094, 90-0095, 90-0101, and 90-0106 were initiated to evaluate the
conditions according to 10CFR50, Appendix R, fire barrier
requirements. Since these deficiencies rendered the fire barrier
inoperable and the unfilled seams existed since construction, this
ovent is reportable pursuant to 10CFR50. 73 (a) (2) (1) (B) as a condition
prohibited by Technical Specifications. A fire watch had already been i

,

ostablished in areas utilizing Thermo-Lag as a fire barrier, thus
iTechnical Specification Section 3/4.7.7 action statement requirements
|had already been fulfilled. I

INVESTIGATION

Thermo-Lag fire barriers have been under review at River Band Station
cince late 1989. Potential discrepancies between the installation
manual of Thermal Science Incorporated (TSI) (a GSU subcontractor |during construction) and the actual site installation practices, and ;
discrepancies between TSI installation manual and the qualification
fire test results were discovered at that time. Due to these issues,
the fire barriers were indeterminate for operability and firewatches
ware established for all areas utilizing Thermo-Lag as a fire barrier. I
An information report was submitted to the NRC 01/09/90 concerning
this subject. |

The performance of STP-000-3602 was intended to identify conditions in
fire barriers where normal wear and tear had caused damage to the
barriers. The small holes and- miscellaneous cracks that were
identified during the performance of the STP fall into this category.
Normally a fire watch would be established and the holes and cracks
would be repaired. However, the unfilled seams in the Thermo-Lag
installations that were identified during the performance of the STP
cre a condition that must have existed from the time of initial
construction and are not in accordance with either the vendors
installation manual or normal site practices. In accordance with the
vondor manual, the seams between boards of a Thermo" Lag were to be
prebuttered with a trowel grade material and then joined; or
alternatively dry fitted together with trowel grade material then
applied to the joint. In either case, the seams were to have been
grouted with the trowel grade material and they were not. The
preexisting firewatches satisfy the action statement of rection
3/4.7.7 of the Technical Specifications. Eight fire areas were
identified by the condition reports as having Thermo-Lag barriers
exhibiting the unfilled seams. A brief description of each area
follows.
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Fire area C2A is the southeast cable chase at elevation 70 feet of the
control building (*NA*). Fire area C2C is in the same cable chase but
located at elevation 115 feet. These areas have safety related
cabling feeding through up to the termination cabinets in the main
control room. The areas have sprinkler suppression systems (*KP*) on

i

the cable trays, which comprise the exposed fixed combustible in the I

areas. Area C 6~ is adjacent to area C2A on the-west side. The area
'

contains safety related air accumulators as well as safety related
cabling. The exposed cables in cable trays comprising the exposed
fixed combustible in the area, are protected by a sprinkler I
suppression system. '

Fire area AB2/Z2 is located in the auxiliary building.(*NF*) at
olevation 95 feet in the southeast corner of the building. The area
contains safety related instruments, piping and safety related cables.
The cabling, which makes up the fixed combustible in the area,
represents a fire loading of 1.0 hour. Fire area AB7 is the "D"
tunnel located at elevation 70 feet on the south end of the auxiliary
building. Safety related piping and motor operated valves (MOV)
(*FCV*) are located in the area in addition to the safety related
cabling. The cable trays and the MOVs are protected by a water deluge
oprinkler system (*KP*). *

Fire FB1/Z1 is located at elevation 70 feet of the fuel building
(*ND*). The area contains fuel pool cooling piping (*DA*) and
cquipment, reactor plant component cooling water piping (*CC*) and
MOVs as well as safety related cabling. The crescent area, near the
reactor building shield wall (*NH*), contains the major portion of the
cable trays in the area. The cable trays represent a fire loading of

i

21 minutes and are the fixed combustible in the area. Fire areas FB3 '

cnd FB4 are the charcoal filter rooms located at elevation 148 feet of
; the fuel building. The ventilation system charcoal filters and fans

are contained in the area. All cabling is routed in conduit in these
creas. The charcoal filters are the fixed combustible for this area.
They are protected by manually actuated water spray systems. The
charcoal in each area is a fire loading of 45 and 46 minutes
respectively for areas FB3 and FB4.

Fire area PT1 is the pipe tunnel at elevation 70 feet which extends
from the standby cooling tower (*CTW*) to the fuel building. The area
contains piping, MOVs, and instrumentation in addition to the safety
related cabling. The cable trays are the only fixeB combustible in
the area and are protected by a sprinkler suppression system. The
cable trays represent a fire loading of 29 minutes.

In addition to the informational report submitted on 01/09/90, LERs
87-005 and 89-009 were reviewed for similarity. This is the first
time unfilled seams have been identified.

, ~ ~ ~ .u s o o ssmew.5
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! CORRECTIVE ACTION
1 ;

GSU is currently working with the vendor to resolve the identified
discrepancies which occurred during construction and the deficient

,

'
,

Thermo-Lag barriers. It has been determined that fire tests will be !

required to fully qualify the Thermo-Lag as it is installed in the
,

plant. A two stage testing procedure is planned. The first. stage
~

i
will consist of duplicating the installation process that was used iri~ '

the plant for barriers on conduit, cable tray, supports, and '

enclosures. Each item will be tested in both a one hour barrier
configuration and a three hour barrier configuration. The second
stage will consist of additional testing to determine acceptable i

repair methods for those items that do not meet the requirements of
the first stage tests.

The corrective action to be taken to repair deficiencies identified by
the STP in the Thermo-Lag barriers will be dependent on the results of
the testing that is to be performed. A supplemental response to this
LER and the information report dated 01/09/90 will be submitted to the
NRC by 01/31/91.

|

l'AFETY ASSESSMENT
i

The primary fixed combustible at River Bend in the safety related fcreas is cable jacketing on the electrical cables. The type of cable ;used at River Bend has been shown through testing to resist ignition
Isnd when the ignition / heat source is removed, the cable self

extinguishes. Transient combustibles are controlled through
administrative means to limit the amounts brought into any given area
of the plant. The charcoal filter rooms of the fuel building are the
only areas that require any appreciable amount of combustibles to be
brought into the area. This happens infrequently during changing of
the charcoal in the filters.

The combination of the cable jacket properties, the control of
transient combustibles, the use of suppression systems in the plant,
and the minor nature of the defects in the barriers provides assurance
that plant safety and the health and safety of the public has not been
jsopardized.

~
NOTE: Energy Industry Identification System Codes Ee identified in

the text as (*XX*).

p45*. ==. ,u . ,.s
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I] Log # TXX-90255
File # 909.5-- ---

- - Ref. # 10CFR50.48
1UELECTRIC

July 13, 1990

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk .

Washington, D.C. 20555 |

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES)
DOCKET NO. 50-445
THERM 0-LAG PREFABRICATED PANELS

Gentlemen:

On Thursday, July 5,1990, in a teleconference with NRC Region IV personnel
and the Site Resident Inspector, TU Electric committed to provide the basis
for implementation of THERMO-LAG fire barrier material acceptance criteria as
revised in October of 1989. The criteria were revised and implemented after
minor deviations from our original material acceptance criteria were
identified. The following information regarding the revised acceptance
criteria is submitted.

.

To understand the relative sensitivity of THERM 0-LAG to configuration
variations, a review of the behavior of THERM 0-LAG under fire conditions is
useful. THERM 0-LAG is a passive barrier system until it is exposed to the
heat flux of a fire. On exposure to the heat flux at the surface of the
barrier, the following mechanisms are activated: '

An inorganic salt is contained within an organic binder that contains-

glass fiber reinforcement. This salt undergoes sublimation, which occurs
at a constant temperature, absorbing heat and leaving behind a char layer i
through which sublimed gases must transpire. !s

\

The sublimed gases encounter a sufficient residence time in the char layels-

to undergo endothermic decomposition and disassociation before injection ;
'

into the surface boundary layer. )

The mass transfer of the sublimed gases carries heat to the surface |
-

boundary layer.

- The charred surface re-radiates heat energy away Trbm the system.

pg"EW inQp
-

0

q,

P.O. Box 1002 Glen Rose Texas 76043-1002
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THERMO-LAG does not work solely as an insulating material where thickness'

governs material effectiveness. THERMO-LAG behavior under fire conditions is
dependent on the mass.(density) of the THERMO-LAG and minor. configuration
(thickness) differences.in the THERMO-LAG are not significant. Material that,

; is compressed from normal fabrication thicknesses retains the mass of
; sublimation salts equivalent to normal fabricated THERMO-LAG.

Thermal Science, Inc.'s (TSI)' Quality Assurance / Quality Control program
4

requires that each THERM 0-LAG prefabricated panel be subjected to detailed QC
thickness measurements to verify minimum 1/2 inch material thickness prior to
acceptance. TSI's QC procedures require that the entire surface be visually

,

scanned and a minimum of 18 preselected locations on each panel be measured to-
i . verify required panel thickness. Measurements are made with devices which are
j tested to-verify their accuracy. These tests are performed at a prescribed
.

frequency. Only panels which meet the criteria of the TSI QC procedure are
! shipped. This panel fabrication and inspection methodology has remained

essentially unchanged since TSI began production of prefabricated panels in;

; the early 1980s.
4 TSI randomly selected THERM 0-LAG prefabricated panels for use in fire tests

conducted to qualify the product (including fabrication and inspection
processes) from panels accepted by QC in accordance with TSI's QA program. *-

'

Fire tests involving 200 or more randomly selected panels manufactured and
,

inspected under. identical requirements have resulted in no failures of the
THERMO-LAG Fire Barrier System.;

| The fabrication and inspection methodologies employed by TSI assure a
qualified product; however, minor variations in panel thickness not associated

.with the specific preselected inspection points may occur. Such minor
variations would have occurred in any of the panels subjected to the fire
testing performed by TSI. Thus, the fire testing demonstrates that the panels

'.

are qualified even with minor variations in the panel thickness.
1

Subsequent to TU Electric's initial supplier qualification audit of TSI's QA |
Program in 1981, a number of additional audits and surveillances have been '

conducted to verify TSI's continued compliance with procurement documents.
During late 1989, TU Electric maintained source (shop) inspection at TSI's
facilities over extended periods to monitor the performance of TSI's QC
inspection efforts and performed independent inspections of completed panels.
These audits and surveillances have established that TSI has satisfactorily
implemented the approved QA program requirements. -~
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5 i

The QC inspections by TSI provide the basis for determining that THERMO-LAG-

shipped to CPSES complies with the TSI and TU Electric acceptance criteria,
including acceptance criteria on thickness. In addition to the QC inspections
performed by TSI, CPSES performs receipt inspections. ;

,

Minor deviations from TU Electric's QC receipt inspection criteria contained
in Specification 2323-MS-38H, Appendix A, regarding minimum thickness of :

i THERM 0-LAG prefabricated panels were identified during receipt of material at
: CPSES in October 1989. These deviations were evaluated by TU Electric and

TSI. In many instances of localized thickness reductions, areas of the panels
were apparently compressed during handlin3 and or shipment of the material.
In other instances localized thickness reductions apparently resulted from
the fabrication process.

To address localized areas of thickness reduction of panels supplied to
TU Electric in October 1989, a tolerance for the 1/2 inch minimum panel"

thickness was developed. TSI arovided a quantified tolerance that allowed,

deviations up to minus 1/8 inc1 from the 1/2 inch minimum for no more than 2%.

of the entire surface area of the panel. This tolerance is similar to'

Underwriters' Laboratories tolerance for sprayed-on fire barriers. The basis
for reduced panel thickness tolerance included : *

1) Localized areas of compressed THERMO-LAG material did not represent an,

actual reduction in the amount of subliming material available for fire i

response; therefore, initial fire test results were not compromised. |

2) Minor localized areas of reduced panel thickness resulting from the
fabrication process were not unanticipated. The random selection of
THERM 0-LAG panels for fire testing and acceptable fire test results have
established that minor thickness variations of this nature do not have an ,

adverse effect on the THERMO-LAG Fire Barrier System and do not compromise !
Initial fire test results.

,

l

Based on the above and TSI's responsibility for certification of the product !
'

as a one hour fire barrier, the tolerance as defined by TSI was included in
TU Electric's receipt inspection criteria. However, in attempting to
implement this criteria it was determined that the area measurement (e.g., 2% 1

of surface area) was not practical at receipt inspection. Therefore,
TU Electric receipt inspection criteria based on panel weight were developed
in conjunction with TSI's recommendation. In additionr40 Electric still
requires inspection for damage due to shipping and handling. This does not
change the performance criteria required of TSI to provide a one hour fire
rated material to TU Electric, nor does it affect TSI's responsibility to
inspect and accept THERMO-LAG for the requisite thickness prior to shipment to
CPSES.

;
;

.

__
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TU Electric's weight measurement in conjunction with the controls and
manufacturer's inspections implemented by TSI and the visual receipt'

inspections to identify any shipping damage performed at receipt of material
provide assurance that the THERM 0-LAG prefabricated panels meet applicable;

fire test qualification requirements.

Sincerely, ,

db |
'

; i
,

William J. Cahill, Jr.

JDS/ DEN /daj3

c - Mr. R. D.' Martin, Region IV
Resident Inspectors, CPSES (3)

: Mr. J. H. Wilson, NRR
I

.

.

i

|

e

_ _ ___ _______
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JUL 2 01990
In Reply Refer To:

;

; Dockets: 50-445
; 50-446

,

TU Electric
ATTN: W. J. Cahill, Jr., Executive !

Vice President, Nuclear
!

<

Skyway Tower
*

400 florth Olive L.B. 81
Dallas, Texas 75201

i

Gentlemen:-

Thank you for your letter of July 13, 1990, in response to our July 5, 1990,#

telephone request regarding the acceptability of THERMO-LAG fire barrier"

material, which is installed at Comanche Peak Steam Electric Station (CPSES),
Unit 1.

,

In your letter you concluded that current receipt inspection acceptance criteria,,

'

although modified from the original acceptance criteria, continues to ensure
that THERM 0-LAG is acceptable as installed. Your conclusion is based, in part,
on letters from the vendor, Thermal Science, Inc. (TSI), to TU Electric, dated |
November 21 and 22, 1989, which certify that THERM 0-LAG, as installed, is an '

edequate one hour fire barrier at CPSES Unit 1. We have reviewed the referenced *

I correspondence and have no further questions at this time.
4

Sincerely,
Original Signed By: |
Samuel J. Collins |

Samuel J. Collins, Director
Division of Reactor Projects

cc: l

TU Electric
ATTN: Roger D. Walker, Manager, -

Nuclear Licensing
Skyway Tower
400 North Olive Street, L.B. 81
Dallas, Texas 75201

;
'

Juanita Ellis
President - CASE ~.
1426 South Polk Street

"

|

Dallas, Texas 75224

RIV: . PS C:T

WSeiq/90 (JCallan%4
D:D D

I J oil /t !
ASi , jg
7 //r/90 7/sT 9/ /90 0

\- /'//f9oo72 0153 900720
A'ir.iCK0500jp5 jDR
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TU Electric -2- 1

!

!
GDS Associates, Inc. !

Suite 720
1850 Parkway Place
Mar.ietta, Georgia 30067-8237

,

Billie Pirner Garde, Esq.
Robinson, Robinson, et. al.

.

103 East College Avenue |
Appleton, Wisconsin 54911

!

TU Electric
Bethesda Licensing
3 Netro Center, Suite 610
Dethesda, Maryland 20814

Heron, Burchette, Ruckert, & Rothwell i

ATTN: William A. Burchette, Esq. j

Counsel for Tex-La Electric
Cooperative of Texas

1025 Thomas Jefferson St., N.W.
Washington, D.C. 20007

.

E. F. Ottney J

P.O. Box 1777
Glen Rose, Texas 76043

flewman & Holtzinger, P.C. I
ATTN: Jack R. Newman, Esq. !

1615 L. Street, N.W. i
Suite 1000. '

Washington, D.C. 20036

Texas Department of Labor & Standards
ATTN: G. R. Bynog, Program Manager /~

Chief Inspector
Boiler Division ,

P.O. Box 12157, Capitol Station '

Austin, Texas 78711

Honorable George Crump
County Judge -.n. :
Glen Rose, Texas 76043 '

Texas Radiation Control Program Director
1100 West 49th Street
Austin, Texas 78756 '

l

|

__
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.TU Electric- -3-

bec to DMB'(IE01)

bec distrib. by R1V:
'

R. D. Martin ResidentInspector(2)
DRP DRS,

SectionChief-(DRP/B) ProjectEngineer(DRP/B)
DRSS-FRPS Lisa Shea, RM/ALF
MIS System RSTS Operator
RIV files
'J. Singh
W. Seidle

.

.

'

,



- . - - - .. . . - .-.

3- ,
*

, f =- ,

$r. {
'

UNITED STATES
'~

NUCLEAR REGULATORY COMMISSION
0FFICE OF NUCLEAR REACTOR REGUIATION

|
WASHINGTON, D.C. 20555

~

August 6, 1991
-

'NRC INFORMATION NOTICE NO. 91-47: FAILURE OF THERMO-LAG FIRE BARRIER MATERIAL'

; TO PASS FIRE ENDURANCE TEST

1 Addressees: *

i

i All holders of operating licenses or construction permits for nuclear power
reactors.

Purpose:

This information notice is intended to alert addressees to problems that could
; result from the use of or improper installation of THERMO-LAG material to

satisfy the electrical raceway fire protection requirements for safe shutdown
3

components specified in Section III.G.2 of Appendix R to Part 50 of Title 10
; of the Code of Federal Regulations (10 CFR Part 50). It is expected that
i recipients will review the information for applicability to their facilities

and consider actions, as appropriate, to avoid similar problems. However,
I suggestions contained in this information notice do not constitute any new
: Nuclear Regulatory Commission (NRC) requirements; therefore, no specific e
' action or written response is required.

Description of Circumstances:

'

The Gulf States Utilities Company, the licensee for the River Bend Station
; (RBS), submitted Licensee Event Reports (LERs) 87-005, 89-009, 90-003, and an
' Informational Report to the NRC concerning deficiencies identified in fire

barriers .. The NRC staff reviewed test report information and associated
documents regarding the RBS electrical raceway fire barriers to determine if
the problems identified in the LERs and Informational Report could affect,

other NRC licensees. The electrical raceway fire barrier material used at RBS
is THERMO-LAG, a product manufactured and supplied by Thermal Science,
Incorporated, (TSI), of St. Louis, Missouri. TSI ,rovi' des THERMO-LAG for1

1-hour and 3-hour rated fire barriers.

A 3-hour fire endurance test of a 30-inch aluminum electrical cable tray was
performed in October 1989 a't the Southwest Research Institute (SwRI) for Gulf

i States Utilities Company. In this test, a THERMO-LAG envelope system failed
resulting in high temperatures inside the cable tray envelope and loss of
circuit integrity within approximately 60 c.inutes. Catastrophic failure and
collapse of the tray occurred within 1 1/2 hours. The failure of this test

i raised concerns regarding the adequacy of THERMO-LAG cable tray enclosures
'

protecting 30-inch wide cable trays.
: .

910 20180 )
[

~
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Discussion:

NRC requirements and guidelines for fire barriers are contained in various
documents, including Appendix R to 10 CFR 50, Generic Letter 86-10,
" Implementation of Fire Protection Requirements",,and NUREG-0800, " Standard
Review Plan." The extent to which these requirements or guidelines are applic-
able to a specific plant depends on plant age, commitments established by the
licensee in developing the fire protection plan, the staff safety evaluation
reports (SERs) and supplements, and the license conditions pertaining to fire
protection. Fire barrier wrap material is designed to provide reasonable
assurance that the effects of a fire are limited to one division of a safe
shutdown related system while another division will remain free of fire damage.

The Gulf States Utilities company uses THERMO-LAG to protect raceways and
components throughout RBS that are related to safe shutdown. In addition, at
least 40 NRC licensed facilities use THERMO-LAG to construct fire barrier
assemblies with 3-hour and 1-hour ratings to enclose electrical raceway and
other safe shutdown components.

During routine walkdown inspections in early 1987, RBS fire protection personnel
identified degradation of the THERM 0-LAG 1-hour and 3-hour rated barriers.
During repairs to correct the deficiencies discovered during the walkdowns, the
licensee found that the fire barriers had not been installed in accordance with
the manufacturer's specifications. The large number of observed deficiencies
prompted the licensee to expand these walkdown inspections to include all
THERMO-LAG fire barriers. Hourly fire watches were posted in all affected.' ,

safety-related areas pending completion of all inspections and correction of
any deficiencies found. The licensee attributed the deficiencies to failure of !

5 the subcontractor installation and quality control inspection program. |
.

During maintenance activities in early 1989, the licensee found additional
deficiencies indicating an apparent deficiency in the installation and quality !
control inspection program. The subcontractor who installed the THERMO-LAG j

; fire barriers at RBS was approved by TSI as a qualified installer. However,
during the installation at RBS, the subcontractor removed the factory-installed

|

components of the THERMO-LAG called " stress skin" and structural ribbing. The j
stress skin component, a wire mesh, is critical to the structural integrity of'

the fire product during fire exposure. The RBS fire protection personnel
considered that all barriers were degraded because of the many sections of the j
inside layer of the stress skin that had been removed during initial installa-

ltion at RBS.

The discrepancies identified between the manufacturer's installation manual,
actual' site installation manual and qualification fire tests resulted in the
licensee conducting additional fire endurance testing. In October 1989, SwRI
tested a U-shaped 30-inch wide aluminum ladder back cable tray enclosed in a
3-hour fire-rated barrier constructed of THERMO-LAG material. RBS personnel
constructed the cable tray protective envelope in accordance with the
manufacturer's published installation instructions.

i

.

|
|

_ _ _ . . - _ _ - - - _ . _ - _ _ _ - - - - - _
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!

During the 3-hour fire endurance' test, all thermocouples inside the THERMO-LAG
protected tray reached failure temperatures (>325'F) in times ranging from
'approximately 45 minutes to 80 minutes. Conductor-to-ground failure occurred
in the power cable at 60 minutes. The THERMO-LAG enclosure disintegrated at
77 minutes, and the cable tray collapsed at 82 minutes. The SwRI test results
on the as-designed THERMO-LAG configuration prompted RBS to institute a fire
watch patrol in all areas that depend on THERMO-LAG barriers for protection of
safe shutdown capability.

.

Additional deficiencies, such as small holes, cracks and unfilled seams, were
found in the THERMO-LAG material during walkdowns conducted in early 1990.
The licensee conducted additional testing of as-installed barriers in November
and December 1990. Certain 1-hour and 3-hour cable tray and conduit envelope
tests failed. The envelopes were upgraded and tests of the upgraded barriers
passed with the exception of the 3-hour cable tray envelope. Final resolution
of the 3-hour envelope may include replacing existing fire wrap materials with
fully qualified fire wrap, repairing and then qualifying in-plant fire wrap
assemblies by supplemental fire tests, or rerouting the cables into acceptable
enclosures.

Additionally, other fire barrier wrap design and installation concerns have
been reported by RBS that indicate the possibility that NRC requirements for |

fire protection were not being met in all aspects. The type of concerns !

identified to date, include the following: ,

1. Lack of documentation of qualification tests which demonstrate that
aluminum conduits penetrating the THERMO-LAG protective envelope have
been tested.

2. Lack of documentation of qualification tests for different joint |
installations that demonstrate that varying fitup methods (i.e. , dry |

fitting) are qualified.

!3. Lack of documentation of qualification tests of THERMO-LAG installations
applicable to large cable trays. The licensee questioned the validity of '

extrapolating results from small cable tray tests to its 30-inch wide
trays.

The NRC is particularly interested in obtaining information on fire barriers
that have been found with deficiencies similar to those described in this t

notice. Documentation, in as much detail as practicable, of any such
deficiencies discovered, especially in' cases where a fire barrier may have '

been improperly installed or tested is important. Licensees may communicate i

the availability of information of this type by telephone to the NRC technical
contact listed below. Information Notice No. 88-04, "lnadequate Qualification j

and Documentation of Fire Barrier Penetration Sea.ls," provides additional |
discussion and considerations regarding qualification of installed fire '

barriers.
1

I

\

l

1

|

l
'

_ _ _ _ _ _ _ _ . _ _ _ _ _ _. ._. ___
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This information notice requires no specific action or written response. If i

you have any questions about the information in this notice, please contact
the technical contact listed below or the appropriate Office of Nuclear
Reactor Regulation (NRR) project manager.

.

.

Charles E. o si, Director
Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

'

Technical Contact: Ralph Architzel, NRR
301-492-0804

Attachment: List of Recently Issued NRC Information Notices

J
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

Information Date of
Notice No. Subject Issuance Issued to

89-56, Questionable Certification 07/19/91 All holders of OLs or cps

Supp. 2 of Material Supplied to for nuclest power reactors. |

the Defense Department by |
i

Nuclear Supp, liers

91-46 Degradation of Emergency 07/18/91 All holders of OLs or cps

Diesel Generator Fuel Oil for nuclear power reactors.

Delivery Systems

91-45 Possible Malfunction of 07/05/91 All holders of OLs or cps )
Westinghouse ARD, BFD, and for nuclear power reactors. 1

)NBFD Relays, and A200 DC
and DPC 250 Magnetic Con-
tactors

91-44 Improper Control of 07/08/91 All nuclear fuel facilities.
Chemicals in Nuclear Fuel .

Fabrication
4

91-43 Recent Incidents Involving 07/05/91 All holders of OLs or cps

Rapid Increases in Primary- for pressurized-water
to-Secondary Leak Rate reactors (PWRs).

91-42 Plant Outage Events 06/27/91 All holders of OLs or cps

Involving Poor Coordina- for nuclear power reactors.

tion Between Operations-

and Maintenance Personnel'

During Valve Testing and
.

Manipulations
,

91-41 Potential Problems with 06/27/91 All holders of OLs or cps

The Use of Freeze Seals for nuclear power reactors.
4

88-63, High Radiation Hazards 06/25/91 All holders of OLs or cps
-

Supp. 2 from Irradiated Incore for nuclear power reactors, .

Detectors and Cables research reactors, and
test reactors.

OL = Operating License
CP = Construction Permit .

. - . _ _ .-_ - - ___ - - _ _
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o September 10, 1991
,

Mr. Rubin Feldman i
Thermal Science, Inc.
2200 Cassens Drive
St. Louis, MO 63026

Dear Mr. Feldman: E

The NRC recently became aware of the failure of a Thermo. Lag protective
envelope during a three hour fire endurance test performed in October 1989 at
the Southwest Research Institute (SWRI) for River Bend Station. Due to the
large number of plants which use Thermo. Lag to meet our regulations found in
10 CFR 50 Appendix R, we are concerned with the potential implications of this
test data. We have conducted an initial review of activities at River Bend
Station and have concerns regarding the ability of Thermo-Lag to perform as a
fire rated barrier.

Following our review of the documents provided by River Bend Station, and
other available information concerning Thermo. Lag, we have developed a nur.oer
of technical questions concerning the Thermo. Lag material and installation and
test procedures. In order to resolve our concerns regarding the adequacy of
the Thermo-Lag fire barriers, we request that you provide responses to the
attached questions. Your prompt response would be appreciated.

If you require further clarification of the attached questions, please call me I

at 301-492-1272. I

!
'

Sincerely,

Original cisned by )
Frank J, Ere-lia

Frank J. Miraglia, Deputy Director
Office of Nuclear Reactor Regulation

Enclosure:
As stated
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Enclosure
i

ja I. FIRE BARRIEP SYSTEM MATERIALS AND DESIGN

| A. 1-Hour Fire Rated Barriers ;

j 1. List all components required to construct a Thermo-
! Lag fire barrier system with a 1-hour fire resistance

rating? Identify and discuss any deviations from the
specified components, e.g., the installation of', additional components or the deletion of components,
allowed by TSI installation procedures. Are there any

'

optional components?'

!

,
2. What are the minimum wet and dry film thicknesses of

i Thermo-Lag required to achieve the 1-hour fire
resistance rating?

| 3. What are the Thermo-Lag thickness tolerances alldwed
(minimum and maximum) by TSI procedures to obtain the.

1-hour fire resistance rating?;

I

i 4. With respect to support systems for 1-hour fire rated
| Thermo-Lag barriers, e.g. , cable tray supports, what
: specific support protection is required by TSI to
'

ensure the 1-hour fire rating of the system?

1 5. What are ampacity deratings for 1-hour fire rated
j Thermo-Lag fire barrier systems?

B. 3-Hour Fire Rated Barriers e
,

J

'
1. List all components required to construct a Thermo-

Lag fire barrier system with a 3-hour fire resistance,

j rating? Identify and discuss any deviations from the
-

specified components, e.g., the installation of
} additional components or the deletion of components,
i allowed by TSI installation procedures. Are there any

optional components?,

| 2. What are the minimum wet and dry film thicknesses of
| Thermo-Lag required to achieve the 3-hour fire

resistance rating?

i 3. What are the Thermo-Lag thickness tolerances allowed
: (minimum and maximum) by TSI procedures to obtain the
) 3-hour fire resistance rating?
i

} 4. With respect to support systems for 3-hour fire rated
i Thermo-Lag barriers, e.g., cable tray supports, what
i specific support protection is required by TSI to

ensure the 3-hour fire rating of the systaa?

i 5. What are ampacity deratings for 3-hour fire rated
i Thermo-Lag fire barrier systems?

; 1

i

.

__ _ ._ , ._ - _ _ . , _ - _ _ _ . _ , ,,
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| 1. How do Theras-Lag fire barrier systems achieve fire
,

performance and endurance properties. Discuss all
! applicable mechanisms, e.g., chemical, physical, and
j mechanical.

| 2. Discuss whether or not the selection of fire barrier
| components is dependent on the system to be protected
; or any other factor. For example, does cable tray
| size, material of construction, or cable loading
j influence the choice of components?

I 3. Have changes been made to Thermo-Lag fire barrier
'

materials, including changes in the formulation'. of
; Thermo-Lag, since the original development of the
4 system?-

1

i 4. Are there any differences in the formulations of the
different Thermo-Lag coatings, i.e., factory,

| manufactured prefabricated panels and preshaped items,
j spray, brush, roll, trowel, and caulking materials.
i

j 5. Describe how the prefabricated panels and preformed
; shapes are manufactured. What are the differences
i between the materials used for the prefabricated
i products and the spray-on application materials?
i e

! 6. What cure time is needed for the prefabricated panels
: and preformed shapes to be considered a rated fire
! barrier?
,

| 7. What cure time is needed for the field applied Thermo-
Lag subliming coatings (spray, brush, roll, trowel, and

! caulking materials) to be considered a rated fire
barrier? |

.
8. A review of fire endurance test reports held by River

| Bend Station, ITL Reports 82-11-80 and 82-11-81,
j indicate that Thermo-Lag 330-1 cure accelerator mixture

was applied to the test articles. Discuss the
' properties and uses of the cure accelerator mixture.
; Discuss how this material affects cure time and
; identify whether or not this material has been
i purchased by any licensee of a domestic nuclear powe'r
i reactors for use in a fire rated barrier.

i 9. Provide the specifications for Stress Skin Type 330-
; 69 and any other stress skins used to construct Thermo-
'

Lag fire barrier systems. Identify any changes to
these specifications since the development of the j

j Thermo-Lag fire barrier system. |

j 2 ;
l
i

I'

|

;
'

. - - -
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II. FIRE BARRIER SYSTEM INSTALLATION AND INSPECTION,

i

A. List and provide copies of all TsI installation and quality

| control procedures for the use of Thermo-Lag fire barrier
j systems by the commercial nuclear power reactor industry,
j including related documents such as Technical Notes, issued
j hy TsI since the development of the Thermo-ug fire barrier
j system. Include procedures that address protection of
j support systems, e.g., cable tray supports. -

i

! B. Of the procedures listed above, identify those that are
j currently in effect and discuss any changes from the
j original procedures and the current procedures.

|j C. Identify the training and experience requirements for ;the
installation of Thermo-Lag fire barrier systems. Discuss

i TsI's role in training and certifying installers. Provide.

the training syllabus used in training Thermo-Lag;

i installers.
I

i D. Identify the training and axperience requirements for
! quality control inspection of Thermo-Lag fire barrier

systems. Discuss TsI's role in training and certifying'

| quality control inspectors. Provide the training syllabus
i followed in training Thermo-Lag inspectors.
i

j E. Describe how material thickness is verified during field
: application of subliming coating by direct spray, brushing, e

rolling, troweling, and caulking.1

III. FIRE BARRIER OUALIFICATION
!

j A. Fire Endurance Tests
i

! 1. With respect to fire resistance ratings, what standards
i and test methods has TsI used to qualify Thermo-Mg
! fire barrier systems for use in nuclear power reactors
| to meet NRC requirements and guidelines? What specific

acceptance criteria have been applied?
4

1 2. Identify all reports (testing laboratory, test report
. number, date of test, title of test, summary of test
! results) that document fire endurance test results that
i are or have been used by TSI to substantiate the fire

endurance and ampacity derating performance of Thermo-
Lag fire barrier systems provided for use in nuclear
power reactors to meet NRC requirements and guidance.,

; Include test reports that substantiate protection
{ requirements for support systems, e.g., cable tray

supports. -

:
J

t

3 3

.
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3. What are the flame spread, fuel contributed, and smoke
! developed ratings for Thermo-Lag fire barrier systems.
j Provide test results that substantiate the ratings.
!

| B. Amoneity Deratina Tests

1. With respect to ampacity dorating, what standards and
; test methods has TSI used to qualify Thermo-Lag fire
* barrier systems for use in nuclear power reactors to
; meet NRC requirements and guidelines? What specific

acceptance criteria have been applied?i

i

! 2. Identify all reports (testing laboratory, test report
i number, date of test, title of test, summary of test
i results) that document ampacity derating test results '

) that are or have been used by TSI to substantiate the
i ampacity derating performance of Therno-Lag fire

barrier systems provided for use in nuclear power
;

i reactors to meet NRC requirements and guidance.
:

i IV. PLANT SPECIFIC APPLICATIONS
!

| A. What domestic nuclear power plants use Thermo-Lag fire
j barrier systems?
i

! B. The NRC first approved the Thermo-Lag fi,re barrier sys' tem
in 1981 for use at Comanche Peak as a 1-hour fire rated

| barrier. The approved configuration included fiberglass e

j armoring. When was this component deleted from the fire
j barrier design? Why is this component no longer used?

I C. Our understanding of the corrective action to be taken at
j River Bend Station is to upgrade the existing Thermo-Lag
; fire barrier systems by the addition of a 1/4-inch layer of
j Thermo-Lag and stress skin. What is the impact of this

upgrade on awpacity derating?

{ V. AUGUST 23. 1991 LETTER FROM TSI TO LICENSEES
i

; A. The following statements are made in the subject letter:
1 "The Thermo-Lag Stress skin Type 330-69 was therefore cut,
j providing a gap in substantial excess of 1/4 inch, probably

more than 1 inch. That void was filled with the Thermo-
j Lag 330-1 Subliming Trowel Grade Material. The Stress Skin,
'

at this separation, was not replaced. The above method of
installation is not acceptable." Explain why this

3
1 installation method is not acceptable. Provide references
j to TSI procedures that address allowable gap sizes,
j replacement of stress skin at the gaps, and subliming
j coating thickness requirements at joints and gaps.
;

i
i

t

t
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B. TSI installation procedures appear to allow fitting of
pref abricated panel sections followed by application of;

"

trowel grade material to openings at joints. It is our
understanding that butt and miter joints are tight fitting,
which prevents the trowel grade material from penetrating
the joints during its application. Some licensees,
therefore, refer to this installation method as " dry
fitting." However, the subject letter states that dry

; fitting is not allowed under TSI procedure. Explain why TSI
does not consider the above installation method to be dry

.

fitting.

4

I
.

l

t

l

i
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September 10, 1991

Mr. Rubin Feldman
Thermal Science, Inc.
2200 Cassens Drive .

St. Louis, MO 63026

Dear Mr. Feldman:

The NRC recently became aware of the failure of a Thermo-Lag protective
envelope during a three hour fire endurance test performed in October 1989 at
the Southwest Research Institute (SWRI) for River Bend Station. Due to the
large number of plants which use Thermo. Lag to meet our regulations found in
10 CFR 50 Appendix R, we are concerned with the potential implications of this
test data. We have conducted an initial review of activities at River Bend |iStation and have concerns regarding the ability of Thermo-Lag to perform as a
fire rated barrier.

Following our review of the documents provided by River Bend Station, and |
other available information concerning Thermo. Lag, we have developed a number j

of technical questions concerning the Thermo. Lag material and installation and
test procedures. In order to resolve our concerns regarding the adequacy of
the Thermo. Lag fire barriers, we request that you provide responses to the
attached questions. Your prompt response would be appreciated.

If you require further clarification of the attached questions, please call me
at 301-492 1272. j

Sincerely,

originel cisned by
Frar.k J. "M;:li:t

Frank J. Miraglia, Deputy Director
Office of Nuclear Reactor Regulation

Enclosure: j

As stated |
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I. FIRE BARRIER SYSTEM MATERIALS AND DESIGN

A, 1-Hour Fire Rated Barrierg

: 1. List all components required to construct a Thermo-
Lag fire barrier system with a 1-hour fire resistance

3

; rating? Identify and discuss any deviations from the
specified components, e.g., the installation of

| additional components or the deletion of components,
i allowed by TSI installation procedures. Are there any*

; optional components?'

2. What are the minimum wat and dry film thicknesses of
i Thermo-Lag required to achieve the 1-hour fire

resistance rating?

3. What are the Thermo-Lag thickness tolerances allowed;

(minimum and maximum) by TSI procedures to obtain the
,

! 1-hour fire resistance rating?
j

{ 4. With respect to support systems for 1-hour fire rated
: Thermo-Lag barriers, e.g., cable tray supports, what
! specific support protection is required by TSI to
' ensure the 1-hour fire rating of the system?

i
; 5. What are ampacity deratings for 1-hour fire rated

Thermo-Lag fire barrier systems?i

^

B. 3-Hour Fire Rated Barriers
| |

1. List all components required to construct a Thermo-
7

Lag fire barrier system with a 3-hour fire resistance
i rLting? Identify and discuss any deviations from the
: specified~ components, e.g., the installation of

{
additional components or the deletion of components,

; allowed by TSI installation procedures. Are there any

] optional components?

) 2. What are the minimum wet and dry film thicknesses of
; Thermo-Lag required to achieve the 3-hour fire
j resistance rating?

3. What are the Thermo-Lag thickness tolerances allowed
! (minimum and maximum) by TSI procedures to obtain the

3-hour fire resistance rating?

4. With respect to support systems for 3-hour fire rated
Thermo-Lag barriers, e.g., cable tray supports, what,

specific support protection is required by TSI to'

ensure the 3-hour fire rating of the system?
.

5. What are ampacity deratings for 3-hour fire rated
Thermo-Lag fire barrier systems? -

1
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! C. General I

1. How do Thermo-Lag fire barrier systems achieve fire
performance and endurance properties. Discuss all

l applicable mechanisms, e.g., chemical, physical, and
,' mechanical. -

2. Discuss whether or not the selection of fire barrier
components is dependent on the system to be protected

i or any other factor. For example, does cable tray
i size, material of construction, or cable loading

influence the choice of components?
I

3. Have changes been made to Thermo-Lag fire barrier
. materials, including changes in the formulation; of
j Thermo-Lag, since the original development of the
i system?
; .

4. Are there any differences in the formulations of the
i different Thermo-Iag coatings, i.e., factory
i manufactured prefabricated panels and preshaped items,
j spray, brush, roll, trowel, and caulking materials. i

;

5. Describe how the prefabricated panels and preformed )
shapes are manufactured. What are the differences !,

i between the materials used for the prefabricated
products and the spray-on application materials?;

9

,
6. What cure time is needed for the prefabricated panels

! and preformed shapes to be considered a rated fire
i barrier? |

7. What cure time is needed for the field applied Thermo-
|

|- caulking materials) to be considered a rated fire
Iag subliming coatings (spray, brush, roll, trowel, and

barrier?
3

.

) 8. A review of fire endurance test reports held by River
: Bend Station, ITL Reports 82-11-80 and 82-11-81,
a indicate that Thermo-Lag 330-1 cure accelerator mixture
'

was applied to the test articles. Discuss the
; properties and uses of the cure accelerator mixture.
3 Discuss how this material affects cure time and
| identify whether or not this material has been

purchased by any licensee of a domestic nuclear powe'r.

reactors for use in a fire rated barrier.
<

9. Provide the specifications for Stress Skin Type 330-
69 and any other stress skins used to construct Thermo-

! Lag fire barrier systems. Identify any changes to
these specifications since the development of the
Thermo-Lag fire barrier system. -

1
2

i

T
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II. FIRE BARRIER SYSTEM INSTALIATION AND INSPECTION

A. List and provide copies of all TSI installation and quality
' control procedures for the use of Thermo-Lag fire barrier
: systems by the commercial nuclear. power reactor industry,
I including related documents such as Technical Notes, issued

by TSI since the development of the Thermo-Lag fire barrier
system. Include procedures that address protection of
support systems, e.g., cable tray supports.

,

B. Of the procedures listed above, identify those that are
currently in effect and discuss any c%nge's from the4

: original procedures and the current procedures.

| C. Identify the training and experience requirements for ;the
installation of Thermo-Lag fire barrier systems. Discuss
TSI's role in training and certifying installers. Provide*

the training syllabus used in training Thermo-Lag'

installers.

D. Identify the training and experience requirements for
j quality control inspection of Thermo-Lag fire barrier
- systems. Discuss TSI's role in training and certifying

quality control inspectors. Provide the training. syllabus
,

followed in training Thermo-Lag inspectors.>

1 E. Describe how material thickness is verified during field
application of subliming coating by direct spray, brushing,;

| rolling, troweling, and caulking.
~

III. FIRE BARRIER OUALIFICATION

A. Fire Endurance Tests

j 1. With respect to fire resistance ratings, what standards
; and test methods has TSI used to qualify Thermo-Lag

fire barrier systems for use in nuclear power reactors'

; to meet NRC requirements and guidelines? What specific
: acceptance criteria have been applied?

2. Identify all reports (testing laboratory, test report
number, date of test, title of test, summary of test
results) that document fire endurance test results that
are or have been used by TSI to substantiate the fire;

! endurance and ampacity derating performance of Thermo-
; Lag fire barrier systems provided for use in nuclear
; power reactors to meet NRC requirements and guidance.

Include test reports that substantiate protection
requirements for support systems, e.g., cable tray
supports.

'

.

3

.

_-_. m_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ m ._



- - - _ - . - - - _ - . - -- . _ _ - _ . _ --

1-

'
. ..

t

e

..

3. What are the flame spread, fuel contributed, and smoke
developed ratings for Thermo-Lag fire barrier systems.
Provide test results that substantiate the ratings.

: B. Ameacity Deratina Tests j.

1. With respect to ampacity derating, what standards and
test methods has TSI used to qualify Thermo-Lag fire

'

barrier systems for use in nuclear power reactors to !

meet NRC requirements and guidelines? What specific
j acceptance criteria have been applied?

2. Identify all reports (testing laboratory, test report j
j number, date of test, title of test, summary of test i

results) that document amp 3 city derating test results
that are or have been used by TSI to substantiate the
ampacity derating performance of Thermo-Lag fire ,

i barrier systems provided for use in nuclear power |

reactors to meet NRC requirements and guidance. );
1

IV. PLANT SPECIFIC APPLICATIONS
,

A. What domestic nuclear power plants use Thermo-Lag fire |
barrier systems? j

< 1

B. The NRC first approved the Thermo-Lag fire barrier system
3

in 1981 for use at Comanche Peak as a 1-hour fire rated;

barrier. The approved configuration included fiberglass
armoring. When was this component deleted from the fire

: barrier design? Why is this component no longer used?

C. Our understanding of the corrective action to be taken at'

River Bend Station is to upgrade the existing Thermo-Lag:

fire barrier systems by the addition of a 1/4-inch layer of
Thermo-Lag and stress skin. What is the impact of this,

j upgrade on ampacity derating?

i V. AUGUST 23, 1991 LETTER FROM TSI TO LICENSEES

i

i A. The following statements are made in the subject letter:
"The Thermo-Lag Stress Skin Type 330-69 was therefore cut,
providing a gap in substantial excess of 1/4 inch, probably

,

|

i. more than 1 inch. That void was filled with the Thermo-
Lag 330-1 Subliming Trowel Grade Material. The Stress Skin,

; at this separation, was not replaced. The above method of
installation is not acceptable." Explain why this 1

installation method is not acceptable. Provide references !i
'

to TSI procedures that address allowable gap sizes, ,

replacement of stress skin at the gaps, and subliming |
'

coating thickness requirements at joints and gaps.

.

4
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B. TSI installation procedures appear to allow fitting of
,

pref abricated panel sections followed by application of !

trowel grade material to openings at joints. It is our
understanding that butt and alter joints are tight fitting,
which prevents the trowel grade material from penetrating
the joints during its application. Some licensees,
therefore, refer to this installation method as " dry
fitting." However, the subject letter states that dry
fitting is not allowed under TSI procedure. Explain why TSI
does not consider the above installation method to be dry
fitting.

.

I
|

.
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September 18, 1991

,

Mr. Rubin Feldman i

Thermal Science, Inc.
2200 Cassens Drive"

St. Louis, MO 63026 ,,

Dear Mr. Feldman:

As we discussed on September 17, 1991, your written response to my
September 10, 1991 letter is expected to be provided to me by Federal Express ;

October 7, 1991. In addition, we scheduled a meeting at NRC Neadquarters for ;
,

Thursday, October 17,1991 at 10:00 a.m. to discuss your response and related ;

technical issues. j

If you require additional information, please call me at 301-492 1272.

Sincerely.
'

03 ig.nt.1 :igned ty
Evtc :. MLr:.',3 '.:s

Frank J. Miraglia, Deputy Director
Office of Nuclear Reactor Regulation

:
1
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