
. .. .

i
' January 5, 1994

MEMORANDUM FOR: Conrad E. McCracken, Chief
Plant Systems Branch
Division of Systems Safety and Analysis

THRU: K. Steven West, Chief
Special Project Section
Plant Systems Branch
Division of Systems Safety and Analysis

FROM: Daniele Oudinot, Reactor Systems Engineer
Special Project Section
Plant Systems Branch
Division of Systems Safety and Analysis

SUBJECT: TRIP TO OMEGA POINT LABORATORIES - PHASE 2 0F NUMARC THERM 0-
LAG FIRE BARRIER TESTING

The enclosed trip report documents my observation of Thermo-Lag fire barrier

test specimen construction for the NUMARC fire barrier testing program. This

report covers construction activities during the period December 14-17, 1993,

at Omega Point Laboratories, Elmendorf, Texas,

U by
Daniele Oudinot, Reactor Systems Engineer
Special Project Section
Plant Systems Branch
Division of Systems Safety and Analysis
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Enclosure

TRIP REPOR_T

Facility: Omega Point Laboratories (OPL), Elmendorf, Texas
Industry Group: Nuclear Management and Resources Council (NUMARC)
Activity: Phase 2 of NUMARC Thermo-Lag fire test program

,

Trip. Dates: December 14-17, 1993
Reviewer: D. Oudinot, NRR

INTRODUCTION

During the period December 14-17, 1993, I visited Omega Point Laboratories
(OPL), Elmendorf, Texas. The purpose of the visit was to observe the initial
construction activities for Phase 2 of NUMARC Thermo-Lag fire test program.
The contract personnel contacted during this visit includes: Calvin Banning
of ABB Impe11; Michael Jordan, QC Inspector for Peak Scal, a subsidiary of
Promatec; and Leon Werner and Earl Bray, Installers for Peak Seal. In
addition, the following 0PL personnel was contacted: Deggary Priest,
President; Constance Humphrey, Vice President and Quality Assurance (QA)
Manager; Cleda Patton, Assistant to the President and Assistant to the QA
Manager; Herb Stansbury, Fire Technologist and Project Engineer; Kerry
Hitchcock, Shop Foreman; and Ray Hutchins, Draftsman.

CONSTRUCTION ACTIVITIES .,

Backaround

The NUMARC test program for the qualification of Thermo-Lag fire barriers
included two testing phases. Phase 1 consisted of six upgraded configurations
designed and funded by the vendor, Thermal Science, Inc. Phase 1 testing was
completed on October 6, 1993 and the test results were discussed with the
staff during a meeting on October 18, 1993.

Phase 2 construction, which commenced on December 14, 1993, includes eleven
baseline and upgraded configurations designed.and funded by NUMARC. The test
specimens were designed to represent a large percentage of the configurations
currently installed in the plants. Phase 2 construction and testing is
scheduled to be completed by March 1994. NUMARC has not submitted the Phase 2
test plan to the NRC.

Observations

During the period December 14-17, 1993,.I observed installer training
conducted by Calvin Banning of ABB Impell and initial construction activities
for NUMARC Test Program Phase 2. The training of installers was limited to a '

half-hour review of "Thermo-Lag Installation Notes" . attached to the drawings
for the test specimen under construction. The installers and the QC inspector-
asked a few questions for clarification and signed off. This new approach
entitled " Drawing Control Program" will replace the installation procedures
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used in Phase 1. The training of installers will be done prior to each
specimen construction using installation notes included in the drawings for
that specimen.

I also audited the following procedures and specifications:
.

- "NUMARC Phase 2 Test Program, TEST PLAN, Rev.0", prepared by-0PL for
NUMARC and dated December 13, 1993.

- OPL " Event Log" for the NUMARC Phase 2 Test Program, prepared on
December 15, 1993.

- " Procedure for Quality Verification of Fire Resistive Barrier Systems
Installed on Electrical Cables and Raceways," prepared by ABB Impell for
NUMARC and dated December 14, 1993.

- " Calibration of Delmhorst Moisture Meter as Applied to Thermo-Lag
Products," prepared by OPL and dated September 9, 1993.

- "Q/A Personnel Reporting Independence Requirement" prepared by OPL and
dated December 9, 1993.

On December 14, 1993, I observed the removal of Thermo-Lag from-test
specimen 1-2, a 1-hour 36-inch aluminum cable tray which was originally
constructed for Phase 1. Fire testing of specimen 1-2 was cancelled by NUMARC
due to unsatisfactory results from a previous fire test. After the removal of
Thermo-Lag from specimen 1-2, the No. 14 bare copper conductors located on top
of the tray rungs and on top of the single cable layer (15% cable fill) were
removed and replaced with No. 8 bare copper conductors instrumented with
thermocouples every 6 inches. An additional No. 8 bare copper conductor with
thermocouples was installed under the cable tray rungs, as recommended by the
staff in draft Generic Letter 86-10, Supplement 1. Attachment I shows the
location of the bare copper conductors. At this point, the cable tray was
released by the OPL QA Inspector, renamed test specimen 2-9 and Thermo-Lag
fire barrier installation began.

Test specimen 2-9 was a 1-hour 36"x 4" aluminum ladder back cable tray with
upgrades. The U-shape cable tray consisted of. a straight hor.izontal run, two ..'

radial bends and two vertical runs as shown in Attachment 2. The cable tray
sides were designed with flanges as shown on Attachment'l. - Of note, all other
cable trays used for Phase 2_.are designed with' flat sides. This different
design is preferred since it does not allow for space between the side of-the
tray and the Thermo-Lag enclosure. - An air gap could affect the thermocouple ,

temperature readings in a non-conservative way. .The upgrades consisted of'
, -

internal pre-banding at 24" intervals off center on the horizontal section of
the tray to provide Thermo-Lag panel support and stress skin reinforcement of- .

all joints with trowel grade skim coat.

The Thermo-Lag fira barrier material used were 1/2 inch (nominal) panels with
ribs and stress skin. On the horizontal and vertical runs, the panels were
installed with ribs perpendicular to the rungs. On the radial bends, the ribs
were oriented parallel to the rungs. The ribs and stress skin were on the-

. - - - . - . - .
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inside of the Thermo-Lag enclosure. A butt joint was positioned at-the
nominal center of the horizontal span and 1/2 inch stainless steel banding was i
installed within 2" of the butt joint at 12" intervals off center. One radial ;

bend was covered with mitered panel sections secured with one or two stainless
steel bands within 2" of each butt joint. The other radial bend was covered
on top and bottom with scored panels secured with steel bands. Each side was
covered with a single panel section. All joints were pre-buttered with
Thermo-Lag trowel grade material. After installation, the pre-buttered joints
were touched up with trowel grade material to fill up the crevices. By the
end of the day.on December 17, 1993, the installers were completing the
installation of the baseline layer by covering the cable tray supports up to
9" from the outside of the tray envelope. Installation of the -stress skin
upgrade was scheduled to be completed during the following week. After>

completion of the barrier installation, moisture readings were to be taken
daily with a Delmhorst moisture detector until moisture content reached
equilibrium. Fire testing of specimen 2-9 was tentatively scheduled oni

January 26, 1994.

The work performed by the installers was supervised closely by the QC
inspector, M. Jordan, and the installation notes showed on Attachment 2 were
carefully followed. During the cutting of panels, the stress skin separated
from the substrate material on approximately two inches from a corner. The QC
inspector noticed this anomaly immediately and discarded the entire panel.
The installers had previously installed Thermo-Lag at Comanche Peak for Texas
Utilities and this experience showed in the skill they displayed.
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BARE 8.AWG COPPER-CONDUCTOR:-
- ON TOP OF CABLE LAYER ,

- ON TOP OF TRAY RUNGS
- BELOW THE TRAY RUNGS
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THERWO-LAG INSTALLATION HOTES - 1 Htt, UPCRADE CABLE TRAY
U5lHC 4 StPoRATE PIECE THERuo-LAG OEstCN

: A., ,0 NT: 'O BE PPE-BUTTEDED VITH THERMO-L AG 330-! TCCwE., GR ACE MA TER| AL

2 OTA!NLE*,5 $! EEL BANDlNG TO BE INSTALLED VITHIN 2' CT BUTT ;0lNTS AND AT 12' (MAO
|NT Ee v AL '; 'eERE POS !BLE CLC:ER BAND SPACING 1 PC#w! 0!BLE eERE NEC[st AR y TO PE U;T
!N A SE%EE !N3TALLATION (MIN! mum Cr i BAND PER IN0!V! DUAL P[ECE)

3 NC EOCE CARDS SHALL BE USED

T ADI AL SENL COVERAGE CN ONE ' $]D[ TU UTILIZE $EPARAT[ MITERED P!ECE; 1 BAND SHOULD $E UO[D TO.

SECURE CACa MITRED |ECTICN uNLE;*, ADDITICNAL REINFC#:EwCNT 15 SECUlRED (2 BANDS max ) ;ADtAs
BEND CLERACE ON QTnER SIDE TC UTILI E ICCRED PANE 5

TC* AND BCTICM) AND ;!NGLE PIE E:
r;p ipAr ;1tEO

5 !N57A,L MATER {AL ON TRAv5 F1 $ T ANO |LPPCRT MEM$EF; .A;!
,

6 UTENO Twt @MC-LAG CCVERAGC CN OUPPCAT MEMBERS 9' M N) ?O 10* (max) AS
MEA;UotD r:CM CUTSIDE Cr TEAf ENVELCEE ALONG ANY C ON T |NUCJ', LPPORT OiEEL

i CCNcuCT!vt PATH CR!ENT ATION Cr V-R!BS TCR PANELS CN %DPCGT! j$ NCNCR[ TIC AL

^T E(TEND T=EDMC-LAG CCvCRAGC THROUGH TCP Cr TE57 ryRNA[E rCR NOw|NAL
DISTANCE Cr 12'

9 IN; TALL THERMO-LAG PANELS $UCH THAT S!DE PANEL DIE;t; AEE PLACED IN
COMPPE:~ CN EETVEEN TCP AND BCTTCM PANEL P!E;C ';

9 CNC (1) BUTT JOINT ON BOTTOM PANEL SHALL BC PCIIT|CNCC AT NQMlNAL CENTER
Cr wCR!:ONTAL SPAN

13 PANEL: TO BE INSTALLED WITH STRE;', OklN Si:E F AC;NG LDCTEC TED COMMCDIT ' ,

ti rap s0R!:CNT AL AND VERT [ CAL TRAY SECMENT1 [NSTALL DANC;,5 g[Tw y-G[g3 C;[CNT[3
P AR ALLEt. TC RUN CT TPAY PANELS INST ALLED ON 510E R A!L; TC MAVE V-R{B; p[ENTED
VER T IC ALL f CN HORIZCNTAL TRAY SEGMENT AND HORIZONT ALLY C4 VERT | CAL TRAY $CCM[NT

- v-elB CRIENT ATION RCD MITERED PIECE 3 DN RADIAL BEND 15 NCNCRIT CAL (CG Ari
PREROC ATl /E) v-RIB ORIENTAT!CN FCR SCORED PANELS ON RADIAL BEND TO BE
PERPENDICUL AR TO RUN OF TRAY.

12 CABLE TRAY % HALL BC PRE-BANCED {N HORIZCNT AL SEGMENT. $ PACING CF BANDING $ HALL
BE 24' O C (NOMjNAL) AND VITHIN 2' (NOMINAL) CN CACH SIDE Cr TOP PANEL BUTT JOINT 3
GRE-BANDING MAY E)f FEND INTO RADI AL BEND AREA; AS REQUIRED TO $UPPQRT JOINTO ./HEGE
COVEPACE TRAN${T[QNS

13'v-DIB: GN PANEL $ WAY BC rLATTENED IN ARCA; [r TRAr $||E @A[w ( ANGEO A$ #EL|R[C'
rCR TIGHT JCINT rti-go

14 MAvjMuv 4:NT GAA BE T wtCN P ANELO DURING rI' .: :: C

15 As RE0VIRED BY TRAY OPLI;E PLATE HARDVAEE. $EPAGAT[ $DL![E ELA*E |CVCO#
( ./l T H S ANDING) ARE ACCEPTABLE

M TOUCM-up Cr PDE-BUTTEDED JO!NTS AFTER !NO T Al,L A TICN 15 ACCEA'ABLE TC CCMDENSATE.
rCo SMRINx ACE Cr TECWEL GGACE MATER [AL TC CBTA[N 1/B' (MIN *[ 5/8" (MA O Ort

A. . ,iO!N'O 3[IVEEN PANELO $ WALL $E COUAGE ~0 TJ** **:E | O A N [. *,*'

> AL . N0! IE BEVELED AT JOINTS

;B ADPL' Grr CIENT TROVEL GRADE $KIM CCAT TO wA3 *:0 n; ? ";u PANE,, 3y7-
;;;N ; B < y e MIN )

J9 |N! TALL !!E OUMrE DENTI AL TRE S$ C. ;N VDAD 'O LAP E A> ;;;E Cr ByT' C;qT; gv y (v:N

2; OvtrLAD Es:: Cr ::::LwrCaEN ; A., ret;; p a .;AD p p &:s ;N B T- .,;;s t ;

ABB IMDELL CORo
AROJ NC 0734-00D01,

NUMARC GMASE 2 TEST CRC; raw

i EEi N I CR!3 VEP ) AP v D j

W Ib i

wMMy[g)4% '

EEv D
} j
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I 1Eg 3 3
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2! . pr.
*:ENT TROVEL GRADE SKIM CCAT TO LAP EACH SPLICE PL ATE C~,VED DIECE

37 1/2* (MIN)<

* EOS SKIN PlECE OVER SPL!CE PLATE COVER ([f REQUIRED) VITH 1/2' (M!N ) CvCRLAo22, Jr,

23 E: .. OTRE !, IKIN v!TH 1/2' LONG S T APLES AT 2' INTERV ALO APP R O X IM AT EL 'r-

i' '~" E3CES I,
.

d4'r; .;'..;'.0!NAL JOINTS. APPLY surr!CIENT TRO-EL GRADE SvlM CDAT rt ,; (MIN ,
;-

L:: * -'. E 'E ACH ';1CE ) AS MEASURED FROM TCP AND BOTT::M CORNER $

25 TC: ?. 3: * .DINAL JCINT S INSTALL 'U' SkAPE STRE0*; SKIN P!ECC'; ALCNG E ACH $|$C

E nTEN;f t G P (MIN) ONTO TCP AND BOTTOM PANEL'; (ME A$VRED FRCM CCRNEG;i
CvEc AG ;E:ARATE A!ECEO BY 2' (MIN > APPLY $ TRESS SKIN UPGRADE AT LONGITUDINALc
JC N': :::C: TO CIRCUMrCoENTIAL WRAPS AT BUTT JulN T';

JOINTS. SECURE TVO STRE50 SKIN. 'U.* OCCTIONS VITH T[E v!RES
26 ' TCR LONG!TUDINAL

AND BOTTCH PANELS AT 6' !NTERVAL$. EXCEPT AT BUTT JOINTS VMERE THEYACPC 2 TL':
AGE p,;T AV.E D APPR0xlMATELY 2' FROM EACH SIDE Cr T"E JOINT

|

;yrr!CIENT TROVEL GRADE SKIM CDAT TO COVER ALL STRESS SKIN AND TASTENE:".27 AcoLv A
AS REQUIRED TO COMPENSATE FOR MATECIA; 5 DINKAGCTOU;m-LP

29 NC UPGR ADE CF JOINT'; 10 REQUIRED FOR SUPPORT:

29 DJPING CUTT!NG Cr PANELS. ENSURE STRES; SKIN DCE5 NOT Dl; ENGAGE FSOM SUBSTRA'[ M A T ERI A,

30 DURING 5 ColNG 07 PANELO. ENSURC STRESO OK!N INTEGRIT Y 10 MAINTAINED

31 L"| T NuM5E T R ACE ABILI T Y AND INST ALLED LOC ATION 5 4ALL BE MAINTAINCD rC;

ALL THERMC-L AG MATERI AL:

32. T-ERMO-LAG 5 HALL NOT BE APPLIED TO TE';T ITEM UNT!L RELEASED By T E"; T LABCRATCE'

33 ALL OVES'!CN PEGT AINlNG TO TH[.RMO-L AG MATERIAL APPLIC ATION SHALL 2[ DECOLVE: . * -
THE ENG[N[ES PRlGR 70 INSTALL ATICN

. 1

;

i

Ebh ! Ew. $
po . ..s,- 34.~.

,

* * * r*

PEV D.N 1 CR!G I vER 1 APs i 0.3 ST54-00001-;-;; 4 ->

REv ?N f
.

f

N0h4\@3 | <'fi mdh3 i TE:T 2.,
1

I
g~~.4

'

. , . A . ,6 c-

{ IIG 12 ,N,> . u y .ir," ~, _
.;.

- :

i

~.


