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

endurance testing performed by the Nuclear Management and Research Council

(NUMARC). This report covers testing activities at Omega Point Laboratories,
.

Elmendorf, Texas, during the period February 22-23, 1994. )
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Enclosure
TRIP REPORT

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: February 22 and 23, 1994

Reviewer: D. Oudinot, NRR

INTRODUCTION

On February 22 and 23, 1994, I visited Omega Point Laboratories (OPL),
Elmendorf, Texas. The purpose of the visit was to observe fire endurance
testing for Phase 2 of NUMARC Thermo-Lag program. The following OPL personnel
participated in the testing activities: 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 Stansberrry,
Fire Technologist and Project Engineer; Kerry Hitchcock, Shop Foreman; Richard
Beasly; and Laudencio Castanon. The contract personnel included Calvin
Banning, Rick Dible, L1z Kleinsorg and Bud Auv11 of Vectra. The NUMARC
representatives who observed the tests were: Joe Colvin, Alex Marion, Biff
Bradley and Morris Schreim. Other individuals who observed the tests were:
Doug Brandes of Duke Power Co.; Mark Salley of TVA; Bill Rossfeld of Florida
Power Corporation; Charles Fisher of Florida Power and Light; Bob Keaten of
GPU Nuclear; Don Hintz of Entergy; Marvin Fertel of USCEA; Keith Roys of
Toledo Edison; John Maracek of Beaver Valley Power Station; George Hunger of
PECO Energy; Frank Garrett of Arizona Public Service; and Mike Launi of
Sargent & Lundy.

EXECUTIVE SUMMARY

NUMARC performed fire endurance testing of assemblies 2-2 and 2-3 on
February 22 and 23, 1994 respectively. These two fire tests completed all
NUMARC Phase 2 tests scheduled to date.

Test Assembly 2-2 (1-hour) consisted of two Thermo-Lag box enclosures, one
baseline and one upgraded, each containing three U-shaped aluminum conduits
(3/4", 2", and 3" in diameter) and two U-shaped. aluminum conduits individually
wrapped with Thermo-Lag (3/4" and 2"in diameter). Temperatures recorded by
thermocouples placed on the surface of conduits within the box enclosures
(baseline and upgraded) did not exceed the average and maximum single point
temperature criteria. However, the unexposed surface of the baseline Thermo-
Lag box enclosure exceeded the average and the maximum single point criteria
at 45 minutes and 52 minutes into the test respectively. The unexposed
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surface of the upgraded Thermo-Lag box enclosure reached the average
temperature criterion at 33 minutes into the test. Temperatures recorded on
the surface of both individually-wrapped conduits exceeded the maximum single
point temperature criterion 26 and 35 minutes into the test respectively.
A fog nozzle hose stream test was performed upon completion of the fire
endurance test.

Test Assembly 2-3 (3-hour baseline) consisted of three U-shaped aluminum
conduits (3/4", 3", and 6" in diameter) ind(vidually wrapped with Thermo-Lag.
Temperatures were recorded by thermocouples placed on the surface of the
conduits. The 3/4" and 3" conduits exceeded the maximum sint.le point
temperature criterion 69 minutes and 91 minutes into the test respectively.
The 3/4", 3", and 6" conduits exceeded the average temperature criterion
at 63 minutes, 99 minutes, and 102 minutes into the test respectively. At
102 minutes, NUMARC terminated the test and a fog nozzle hose stream test was
performed.

TESTING ACTIVITIES

BACKGROUND

The NUMARC test program for the qualification of Thermo-Lag fire barriers
included two testing phases. Phase 1 consisted of six upgraded assemblies !

designed and funded by the vendor, Thermal Science, Inc. Phase 1 testing was
completed on October 6, 1993. NUMARC discussed the test results with the
staff during a meeting on October 18, 1993, and with the Comissioners during
a meeting on November 24, 1993. By letter of February 8, 1994, NUMARC
submitted Phase 1 test reports.

Phase 2 construction, which comenced on December 14, 1993, included eleven i

baseline and upgraded assemblies designed and funded by NUMARC. The test I

assemblies were designed to represent a large percentage of the configurations I

currently installed in the plants. Seven tests have been performed to date.
The design upgrades and schedules of the four remaining Phase 2 tests have not
been finalized by NUMARC.

1

ASSEMBLY 2-2

NUMARC tested Assembly 2-2 (1-hour) on February 22, 1994. This assembly
consisted of two Thermo-Lag box enclosures (one baseline and'one upgraded) and
two conduits individually wrapped with Thermo-Lag.

Each box enclosure contained three U shaped aluminum conduits (3/4", 2", and

3" in diameter) with a radial bend and a lateral bend box (LBD) as shown in ,

'

Attachment 1. Each box enclosure was constructed of nominal 1/2" thick
Thermo-Lag prefabricated panels with ribs and stress skin on one side.
A score-and-fold method was used. The ribs, placed on the inside surface of
the enclosures, were oriented parallel to the conduits. A butt joint was
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located at the mid-span of the conduit run. The joints and seams of the
baseline enclosure were pre-buttered with Thermo-Lag trowel grade material.
The other box enclosure was upgraded with a 6" stress skin overlap on eac'i
side of the butt joint and a 3" stress skin overlap on each side of the seams.

The stress skin overlaps wera ' cured with 1/2" staples. Tie wires, spaced at
6" intervals, were used to . +he seam stress skin to the butt joint stress.

skin. The joints and seams , e upgraded enclosure were post-buttered with
trowel grade material. Additional construction details were provided in the
trip report of February 14, 1994, from P. Madden to C. McCracken.

Two U-shaped aluminum conduits individually wrapped with Thermo-Lag (3/4" and
2" in diameter) completed Assembly 2-2. N ese conduits were designed for
outdoor application and are representat'- Turkey Point installed
configurations. The straight runs of t. onduits were enclosed in 1/2"
thick baseline Thermo-Lag pre-shaped sections. One radial bend was enclosed
with 1/2" thick baseline Thermo-Lag pre-shaped sections that were scored and
folded. The lateral bend box (LBD) on the other radial bend was enclosed with
baseline 1/2" thick Thermo-Lag panels cut and fitted to shape. A drainage
hole (1/4" in diameter) was installed on the bottom part of the horizontal
pre-shape Thermo-Lag section, 3" from the radial bend transition box. All j

butt and longitudinal joints were pre-buttered with 3M Interam Fire dam 150
caulk. The sections were secured with ''ainless steel bands placed within
2" of the butt joints and at 12" maxik ntervals. Several coatings were
then applied: First Thermo-Lag 350-50b.-10 topcoat, then Thermo-Lag 350-2000 ,

chlorinated rubber ba.ce polymer topcoat, and finally Thermo-Lag 350-5000-10 )
polyurethane after a minimum cure time of 12 hours. Additional construction '

details were also provided in the trip report of February 14, 1994, from
P. Madden to C. McCracken.

Assembly 2-2 was exposed to the ASTM E-119 standard time-temperature fire for |
one hour. Temperature readings were relayed to computers by one bare # 8 AWG )
copper conductor (instrumented with thermocouples every 6") installed on the
external surface of each conduit and another routed through the interior of |
each conduit. At NRC request, four thermocouples were also installed on the
unexposed surface of the enclosures to provide additional temperature data.
The OPL Thermocouple Placement Log listed a total of 248 thermocouples.
An ambient temperature of 71 'F at the onset of the test yielded temperature
acceptance criteria of 321 'F (average) and 396 *F (maximum single point). ,

Table 1 provides preliminary test data. '

At the completion of the fire endurance test, Assembly 2-2 was lifted from the
furnace and exposed to a hose stream test. The hose test was a 30* fog stream
with nozzle pressure of 75 psi. This stream was applied to the entire test
specimen from a distance of 5 feet for 5 minutes.
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gv 'b- |Table 1 NUMARC THERM 0-LAG TEST PROGRAM PHASE
1-HOUR FIRE ENDURANCE TEST OF ASSEMBLY

dj
|

/

DESCRIPTION ACCEPTANCE CRITERIA / RESULTS |

Baseline Thermo-Lag box Avg temp. 321 'F / Avg unexposed surface temp. 407 *F @ 60 minutes
enclosing three conduits Max temp. 396 'F / Max unexposed surface temp. 430 'F @ 60 rninutes

1

(3/4*, 2* and 3' in daameter) Post-fire barrier condition: No seam opening or burnthrough
Fog hose stream: Seam opening in several locations i

Cable functionality test: N/A

3/4 * conduit w/o cables Avg temp. 321 'F / Avg conduit surface temp. 320 'F @ 60 minutes
inside basesine box enc.losure Max temp. 396 'F / Max conduit surface temp. 356 'F @ 60 minutes

Cable functionality test: N/A j

2* conduit w/o cables inside Avg temp. 321 'F / Avg conduit surface temp. 320 'F @ 60 minutes
baseline box enclosure Max temp. 396 'F / Max conduit surface temp. 366 'F @ 60 minutes

Cable functionality test: N/A

3' conduit w/o cables inside Avg temp. 321 'F / Avg conduit surf ace temp. 320 'F @ 60 minutes
baseline box enclosure Max temp. 396 'F / Max conduit surf ace temp. 374 'F @ 60 minutes I

Cable functionality test: N/A

Upgraded Thermo4.ag box Avg temp. 321 'F / Avg unexposed surface temp. 362 'F @ 60
enclosing three conduits mirwtes
(3/4*, 2* and 3* in diameter) Max temp. 396 'F / Max unexposed surface temp. 377 'F @ 60

minutes
Post-fire barrier condition: No seam opening or burnthrough
Fog hose stream: No operungs
Cable functionality test: N/A

3/4' conduit w/o cables Avg temp. 321 'F / Avg conduit surf ace temp. 273 'F @ 60 minutes
inside upgraded box Max temp. 396 'F / Max conduit surface temp. 300 'F @ 60 minutes
enclosure Cable functionality test: N/A

2* conduit w/o cables inside Avg temp. 321 'F / Avg conduit surface temp. 266 'F @ 60 minutes
upgraded box enclosure Max temp. 396 'F / Max conduit surf ace temp. 314 'F @ 60 minutes

Cable functionality test: N/A

3' conduit w/o cables inside Avg temp. 321 'F / Avg conduit surface temp. 250 'F @ 60 minuta
upgraded box enclosure Max temp. 396 'F / Max conduit surface temp. 306 'F @ 60 minutes

Cable functionality test: N/A

3/4" conduit individually Avg temp. 321 'F / Avg conduit surf ace temp.1248 'F @ 60 minutes
wrapped with Thermo-Lag Max temp. 396 'F / Max conduit surface temp.1419 'F @ 60 minutes
pre-shaped sections (outdoor Post-fire barrier condition: Seam opening and burnthrough
application) Fog hose stream: Extensive seam operung

Cable functionality test: N/A

2* conduit individually Avg temp. 321 *F / Avg conduit surface temp. 481 *F @ 60 minutes
wrapped with Thermo-Lag Max temp. 396 'F / Max conduit surface temp. 729 *F @ 60 minutes
pre-shaped sections (outdoor Post fire barrier condition: No seam opening or burnthrough
appi; cation) Fog hose stream: No openings

Cable functionality test: N/A



.

-5-

Observations

Temperatures of the conduit surfaces inside the baseline and the upgraded box
enclosures did not exceed the fire endurance criteria of 321 *F (average) and
396 *F (maximum single point) at any time during the 1.-hour test. However,
the unexposed surface of the baseline Thermo-Lag box enclosure exceeded the
average and the maximum single point criteria at 45 minutes and 52 minutes
into the test respectively. The unexposed surface of the upgraded Thermo-Lag
box enclosure reached the average temperature criterion at 33 minutes into the
test.

Temperatures on the the surface of both the 3/4" and 2" conduits that were
individually wrapped with Thermo-Lag (outdoor application) exceeded the
average and maximum single point temperature criteria. The 3/4" conduit
exceeded both the average and the maximum single point criteria at 26 minutes
into the test. The 2" conduit exceeded the maximum single point criterion at
35 minutes into the test.

ASSEMBLY 2-3

NUMARC tested multi-conduit Assembly 2-3 (3-hour baseline) on
February 23, 1994.

Test Assembly 2-3 (3-hour) consisted of three U-shaped aluminum conduits
(3/4", 3", and 6" in diameter) each with a radial band and an LBD as shown on
Attachment 2. The straight runs of these conduits were enclosed in 3-hour
1" thick baseline Thermo-Lag pre-shaped sections with stress skin on both
sides. The radial bend on each conduit was enclosed with mitered 3-hour
baseline Thermo-Lag pre-shaped sections secured with steel bands. The LBD on
each conduit was enclosed with baseline 3-hour baseline Thermo-Lag panels cut
and fit to shape. The sections were secured with stainless steel bands placed
12" off center. All joints and seams were pre-buttered with trowel grade
Thermo-Lag material .

Assembly 2-3 was exposed to the ASTM E-119 standard time-temperature fire for
three hours. Temperature readings were relayed to computers by one bare
#8 AWG copper conductor (instrumented with thermocouples every 6") installed
on the external surface of each conduit. The OPL Thermocouple Placement Ldg'
listed a total of 182 thermocouples. An ambient temperature of 58 *F at the
onset of the fire endurance test yielded temperature acceptance criteria of
308 *F (average) and 383 *F (maximum single point). Table 2 provides
preliminary test data.

At the completion of the fire endurance test, Assembly 2-3 was lifted from the
furnace and exposed to a hose stream test. The hose test was a 30' fog stream
with nozzle pressure of 75 psi. This stream was applied to the entire test
specimen from a distance of 5 feet for 5 minutes.
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Table 2
NUMARC THERMO-LAG TEST PROGRAM PHASE 2

3-HOUR FIRE ENDURANCE TEST OF ASSEMBLY 2-3

DESCRIPTION ACCEPTANCE CRITEluA / RESULTS

3/4" conduit Avg temp. 308 *F / Avg conduit surface temp. 308 'F @ 63 minutes
Max temp. 383 *F / Max conduit surface temp. 383 'F @ 68 minutes
Post fire barrier condition: No apparent seem operungs, bumthrough and
stress skin fused to conduit surface in straight-run horizontal sections
Fog hose stream: Large (up to 2" wide) seam openings
Cable functionality test: N/A

3* conduit Avg temp. 308 *F / Avg conduit surface temp. 308 *F @ SG minutes
Max temp. 383 'F / Max conduit surface temp. 383 'F @ 91 minutes
Post-fire barrier condition: No apparent seam operwng
Fog hose strsam: Seam operwngs and burnthrough mostly in straight-run
horizontal sections
Cable functionality tast: N/A

6' conduit Avg temp. 308 'F / Avg conduit surf ace temp. 308 'F @ 102 rninutes
Max temp. 383 'F / Max conduit surface temp not available (test 1

'terminated at 102 minutes)
Post-fire barrier conditiort No apparent saam opening or burnthrough
Fog hose stream: Seam opening
Cable functionality test: N/A i

Observations

The 3/4" and 3" conduits exceeded the 383 'F (maximum single point)
temperature criterion at 69 minutes and 91 minutes into the test respectively.
The 3/4", 3", and 6" conduits exceeded the 308 'F average temperature
criterion at 63 minutes, 99 minutes, and 102 minutes into the test
respectively. At 102 minutes, NUMARC terminated the test, since it was
obvious that the 6" conduit would also exceed the maximum single point
temperature criterion before the end of the 3-hour standard fire exposure.
The assembly was then lifted from the furnace and exposed to a hose stream
test. The hose test was a 30' fog stream with nozzle pressure of 75 psi.
This stream was applied to the entire test specimen from a distance of 5 feet
for 5 minutes. The hose stream test dislodged a significant amount of
charred Thermo-l.ag material from the surfaces of the conduits.
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ITEM NO, DESCRIPTION QUANTITY'

1 2' s RIGID CCNDUIT, GALVANIZED STEEL 15'

2 3/4' 3 RIGID CCNDU!T, GALVANIZE 3 STEEL 15'

3 3' 3 CCNDUIT, R!GID ALUMINUM 25'

4 2' s CCNDUIT, RIGID ALUMINUM 25'

5 3/4' s CCNDUlT, RIGID ALUMINUM 25'

- 2' a STANDARD 90* RIGID CCNDUIT RADIAL BEND, (9-1/2' k1 THREADED BOTH gD ENDS w/CCUPLINGS, GALVANIZED STEEL

3/4' 8 STANDARD 90* RIGID CONDUIT RADIAL BEND. '4-1/2' R) THREADED g.,

BOTH ENDS w/CCUPLINGS. GALVANIZED STEEL'

2' @ THREADED HUB SIZE LATERAL BEND CCNDULET, TWE LB ALUM;NUM,
8 */ST AMPED ALUMINUM BLANK COVER, CPEN NECPRENE GAMET AND 4

CCVER SCREVS.

3/4' 3 THRE ADED HUB $1ZE LATERAL BEND CCNDULET, TYPE LB A!.UMINLH
9 ./ STAMPED ALUMINUM BLANK CCVER, CPEN NEDPRENE GASKFT AND 4

COVER SCREVS.

3' e THREADED MUB SIZE LATERAL BEND CONDULET. TYPE LB ALUMINUM
10 n/ STAMPED ALUMINUM BLANK COVER, CPEN NECPRENE GASKET AND 4

CCVER SCREVS. }'
2* e THPEADED HUB SIZE L ATERAL BEND CCNDULET, TYPE LB FERALCY CR I

11
MALLEABLE 1RCN n/ STAMPED GALVANIZED STEEL BLANK COVER, CPEN [
NEOPRENE GASKET AND CCVER SCREVS.

3 / 4' 2 TwRE ADED HUB SIZE LATERAL BEND CCNDULET. TYPE LB FERALCY CR
12 MALLE ABLE 1RCN w/ STAMPED GALVANIZED STEEL BLANK CCVER, CPEN 1

NECARENE GASKET AND COVER SCREVS.

13 UNISTRUT P2546 T-HANGER (2

14 LNISTRUT P2543 T-HANGER 4'

!
i

15 ! UNISTRUT P2542 T-HANGER G
!

.. I

| yN! STRUT P!380 PLATE FITTING 24a
- .,

_
. J

l

17 i LNISTRUT P1063 PLATE FITTING 10 4

! !
!3 { LNISTRUT P!D01C3 CHANNEL 20'

I i

I
l

ABB (MPELL CORP. |

P R O ). NO. 0784-00001

NUMARC PHASE 2 TEST PROGRAM |

! REV- | 1s N. CRIG VER. AF V D.

Ed) d/ DVG. 0784-00001-D-oo2 Ss 13 A ||3
ill4{N (dAh49$4|94

REV.0 |g7

| TEST 2-2 i
i (B1-A-Co/C1-E .75s/

'

Cl-E-2s / B1- A-Co x)

FIG.13 - BILL OF MATERIALS
.

, Y _ m _ _ _ - - - 1r



.

.

TEM NO, DESCRIPTION QUANTITY.
*

19 UN! STRUT Pt001 CHANNEL 10'

20 UN! STRUT P1346 90* ANGLE FITTING g

21 UNISTRUT P2558-20 2' PIPE STRAP g

22 UN! STRUT P2558-07 3/4' PIPE STRAP g

23 UNISTRUT P2558-30 3' PIPE STRAP 6

24 UN! STRUT P1010 1/2' SPRING NUTS g44

25 UNISTRUT P1008 3/8' SPRING NUTS 28

26 UNISTRUT P1006-1420 1/4' SPRING NUTS 16

27 t/2* x t-1/ 4' A307 BOLTS 144

29 3/9' x 4-1/2' A307 BOLIS 4

29 3/8' x t-1/ 4' A307 BOLTS 24

30 1/4 x 1 t/4+ A307 BOLTS 12

31 t/4' x 5-1/2' A307 BOLTS 4

32 t/2' NUTS 64

33 t/2' VASHERS 20g

34 3/8' VASHERS 29

35 1/4' VASHERS 16

36 C3x4.1 A36 STEEL CHANNEL . 20'

37 t/4' x 2-1/2' HILT! BOLTS ( KVlK BOLT [I ) 32

ABB IMPCLL CORP,>

PROJ. NO. 0784-00001

GEV DVN | QRIG. VER. APVD. NUMARC PHASE 2 TEST FQ0 GRAM

bD % $9 DVG. 0784-00001-D-002 SH 13B
_

g}gq{N (% M g|tg{4
REV.0

TE5T 2-2i (B1-A-Ca/C1-E .75s/
Cl-E-2 s / B1- A-Co x )

FIG.13 - BILL OF MATERI ALS
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5 MITES * ^"
E L D!HENSIONS VIIH ASTERISK ( $ ) ARE MINCRiitCAL AND PROVIDED FOR DVG 0784-(jC001- D-003 Sit 3 5
.5 INFtWa4AIION AND GENERAL CIRIGURAllON PURPOSES. DS
$ 2. ALL OltER DINcNSIONS HAVE VDRKIPG T[1.ERANCE OF +/- 2" UN(1 3
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n
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1. DIMENSIDHS VIUI ASTERISK ( $ ) ARE fGCRITICAL AND FROVIDED FDR PRO L NO. 0784-00031 gx
(NFIEMATEDN AND (ENEWAL CIPflGURATltN PURPOSES. 2 TEST NMM

~

l x 2. ALL UfHER DIMENSlfMS HAVE VDRKING TOLERANCE Of +/- 2* UNO. V
DVE 0784-00001-D-00"J SH 45 .-

3 O -==>>cs aa ' '> aait >^' i'ca art <5cc s>i i'>>- REv.a 3,

"'

r 4. REFER 10 DVE 0704-00001-D-000 FOR REVISIGN HISTORY. KSIGe CHANGE TEST 2-3
5 S T ATUS AND USE DESI6 NATION. ' CC3-A .75e/C3- A-3a/C3-A-6e)t ,

! "" 3. FnR StFPORT lE I AIL S SEE SH. 7 THROUGH 9.
6 f t)R PROTRUDING UNISIWUI UITAlt,STE SHIS

~ I
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PROJ. N[1 0784-00001
1. E!MENSIINS Vlitt ASTERISK ( $ ) ARE PONCRITICAL AND PROVIICD TGR @E INFORMATICH AND GENERAL CONFIGURATION PURPGSES* N PHASE 2 IEST PROGRAM .

h E ALL OTHER D!MENSIf34S HAVE VORKING TOLERANEE OF +/- 2' thu EVG. 0784-00001-D-083 SH S 'T

g 3.O-o'a"''s=>tiora^'cara'''caao<s'csa'" acva
&

4 REFER TO DVG. 0184-03001-D-000 TOR REVISION HISTORY. DESIGN OfANGE TEST 2-3 ''s
$ , ,STAluS AND USE LESIGNAT!DN. (C3-A .75a/C3-A-3o/C3-A-60)
* 5. Ff}R StJPPORT CEI AILS SEE su I IIRDUGt 9. FIG S ELEVATIIN -3/4* * CONDUli
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N m 8784-00001
INrDRMATION AND GENERAL CONFIGURAllGN PURPOSES. _ _ _ .

2_ ALL DTHER DIMENSlflHS HAVE V[RKING TIR_ERMACE Of +/- 2* (JG NUMARC PHASE 2 TEST PROGRAM .

'

*
u

h 3. O-ncaoits aia or aa'raia' irca 'a <stc s" >" ova oiaa-ocaoi-n-aaa s" 6 '

$ 4. REFER 10 DVG 0784-00001-D-800 FOR REVISION HISTORY. DESIG4 Cl4ANGE g
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3. C -DENQTES B11.|,. CT MATERIAL ITEM NO.
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4. RErER TO 3VG. 0708-00001-D-000 FCR
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SPACERS + v

REVISION HISTORY, DES (GN CHANGE STATUS
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~
; 3. rce rrttER PLATE AND CcNDutt
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NOTES *
1. DIMEN$10NS v!TH ASTERISK ( # ) ARE NONCRITICAL ABB IMPELL CORP

AND PROVIDED FOR INFORMATION AND GENERAL PROJ. NO. 0704-00001 I
CCNFIGURATION PURPOSES.

2. ' ALL OTHER DIMENSIONS HAVE VORKING TOLERANCE Of NUMARC PHASE 2 TEST PROGRAM
+/- 1/2' UNO. DVG. 0704-00001-D-003 SH 0

"'
3. O -oc~ orts sta or "arcata' i'c" "o < scc 5" ti)

'

TEST 2-3
4. REFER TO DVG. 0784-00001-D-000 FOR REVISION (C3-A .75a/C3- A-3a/C3-A-6o) '

HISTORY, DESIGN CHANGE STATUS AND USE DESIGNATION. !

5. FOR PROTRUDING UNISTRUT DETAIt., SEE SR10. '
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a
E '(VERI! CAL SIDES ONLY
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4
.L
.. DETAll 3
;; PROTRUDING UNISTRUT MEMBER
R AT SUPPORT ASSEMBLY
g (TYP. OF 2)
% m,,o
e a-

.-s
igl h AB3 IMPELL CORP. .

fg 1. DIMEttSIONS VITH ASTERISK ( % ) ARE f(NCRillCAL AMD PROVIDED FOR PROJ m 0784601
n-. INFORMATION AND ELM RAL CONFIGURATION PURPOSES- N PHASE 2 TEST PRDGRM g>< 2. ALL DTHER D1 HENS 10NS HAVE VtEKING TILERMCC GF */- 1/2* LPG

g g$ 3.O-ocNaitsart' .E,
<< ^'t a ia' i n ca en < scc 5" > > > acva

-y 4. REFER TO DVEs 0784-00001-D-008 FOR RfVISICH HISTIRY. DESIGN CHANGE TEST 2-3
. STAIUS AND USE DES 16NAT11Da

. (C3-A .7h/C3-A-3a/C3-A-6e)
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ST0*3 dud 00T 72.Eu T87
, EsitI P6. P WS -

ITEW HO, DESCRIPTION QUANTITY

t 6' s CONDUIT, RIGID ALUNINUM 20*

2 3* a CONDUIT, RIGlD ALUNIP4JM 27

3 3/4' s CCNDUlT, RIGID ALUM [NUM gy ,

&* e STANDARD 90* RADIAL 3ENA (30* R) THREADED BCTH END3 e/CCUPLING3,4 g
R!GID AltNINUM

|

i 5 3* * STANDARD 90' RACIAL BENA (13' R) THREADED BOTH ENDS w/ COUPLINGS,
| RIGID alt.MINUM

g

|-

! 6 3/4* e STANDARD 90* RADIAL BEND, (4-1/2* R) TWtEADED BOTH ENDS
g

' w/COUPLlHOS, RIGID ALUMINUM

6* a THREADED HUB SIZE LATERAL BEND CONDULET, TYPE LB ALUMlNUM
7 w/ STAMPED ALUMINUM BLANK COVER. OPEN NEDPRENE GASKET AND 1

COVER SCREV1
3* e THREADED MJB SIZE LATERAL BEND CONDULET, TYPE LB ALUMINUM,

8 =/ STAMPED ALUM]NUM BLANK COVER. OPEN NEOPREME GA3kCT AND g

CQVCR SCREVS.
' 3/4' 8 THREADED HJB SIZE LATERAL BEND CI'NDULET, TYPE LB ALUMINUM

9 w/ STAMPED ALUMINUM BLANK COVER. OPEN NEOPRENE GASKET AND 1

COVER SCREV5.

10 UNISTRUT P2546 T-HANGER 6*

}.

| 11 ' UH13TRUT 82543 T-HANQCR 2 |'

|

|
12 UNISTRUT P1380 PLATC FITTING 4

'

|
13 UNISTRUT P100a*3 CHANNEL 10'

'

14 UNISTRUT P1001 CHANNEL gge

i
13 UNISTRUT P1346 90* ANGLE FITTING g i

i

16 UNISTRUT P2558-30 3' P!PC STRAP 4

|

| |

17 UNISTRUT P2558-07 3/4* P!PC STRAP 4

'

18 UNISTRUT P2558-60 6' P!PC STRAP 4

ABB IMPELL CORP.
i

| PROJ. NO. 07 0 4-00001
l

| REV. DVN, DRIG. V(R. APVD. NUMARC PHA1C 2 TEST PROGRAM

R @ DVG. 0784-00001-D-003 SH 11A
g@ 3 {{|gq

|
O EG REv 0,

\
TEST 2-3 ,

| . (C3-3 .75a/C3-3-3a/C3-3-6o)
1

PIG.11 * I!LL Dr MATERIALS
'

$18:$190 Lt9 OLZ % 113dNI G9Y ! MYSS:01: 76-t -t ! 130L JaidO0etsi x0J8X:AG IN3S
_ _..._. . .

.- _ _ _ .



9TO'3Didd - 00174E44V81 PS 11 P6. P Net

,,

TEW NO. DESCRIPTION QUANTITY

19 UN!3TRUT P1010' 1/2* SPRING NIJT5 44

20 UN!$TRUT P1000 3/8' $PRING NUTI 24 -

21 1/2* x 1-1/4' A307 BOLTS de

22 1/2' NUTS 20

23 1/2' VASHERS 64

C3x4.1 A36 STEEL CHANNCL
24 (rDR 3 LOCK 0ui rRAMtNG ONLy) 20'

25 1/2* ALL. THREAD ROD (MILD STCEL) 5' '

26 3/8* X 4-1/2* A307 BOLTS 4

i
i

27 3/0* X 1-1/4' A307 3DLTS 16

29 3/9' VASHERS 16

*
29 1/4' X 1-1/4' A307 3CLTS 4

30 1/4' VASHERS 0

31 lii1 STRUT P10061/4* SPRING NUTS 3

32 UN1 STRUT P1063 3/9* VA$HERS 10

'|

33 1/4'X 6-3/4' A307 BOLTS 4-

|

.

'AEB IMPELL CORP.
PROJ. NO. 0734-00001

REV, Dvrt I ORIG. | V1R. APVD. NUMARC PHASE 2 TCET PROGRAM-

9 'TW KD DvG. 07s4-00001-0-003 su tas
0 ELT g1 p qq%( Rcv.o

itst a-3
'(C3-3 .75a/C3-3-3a/C3-3-6a)

FIG.11 - BILL (Y MATERIALS
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THERMO-LAG INSTALLATION NOTES - 3 HR. 9ASEllNE CONQM[D5

1. ALL JOINTS TO BE PRE-DuTTERCD VITH THERHO-LAG 330-1 TROVEL ORADE MATERIAL,

2. STAINLESS STEEL BANDING TD RE 1NSTALLED WITHIN 2' 0F BUTT JOINTS BETVEEN i
,

PRESHAPED SECTIONS OR PANELS AND AT 128 (MAX ) INTERVALS VhERE POS$!BLE.

CLOSER BAND SPACING IS PERM!S$!BLE VHERC NECESSARY TO RESULT IN A SECURE

INSTALLATION (MINIMUM OF 1 BAND PER INDIVIDUAL CONDulf SECT!DN OR PANEL PIECE).

3. DNE(1) BAND SHALL BC [NSTALLED ON EACH SEPARATE MITERED SECT!DN ON RADIAL

BENDS. TVO (2) BANDS (MAX.) MAY BC USED AS REQUIRED FOR A SECURE INSTALLAT!DN.

4. INSTALL MATERIAL ON CCNDulTS FIRST AND CONDULETS AND SUPPORTS LAST.

5. MAX! MUM J01NT GAP BETVEEN PRESHAPED SECTIONS OR PANELS DURING FIT-UP IS t/4*.

6. V-RIB ORIENTATION ON PANELS INSTALLED ON CCNDULETS , SUPPCRTS AND PROTRVDING
UNISTRUT MEMBER $ !$ NONCRIT! CAL.

7. EXTEND THERMO-LAG COVERAGE FULL t.ENGTH DN SUPPCRTS. EXTEND THERMO-LAG COVfRADE

ON PROTRUD!NG ON! STRUT FOR 17' (MIN.) TO 18' (MAX.) D!$7ANCE AS MEASURED FROM

OUTSIDE OF CLOSEST CONDUIT ENVELOPE.

8, ALL THERMO-LAG PREFABRICATED HATERIALS 70 BE INSTALLED VITH STRESS SXIN FACING

PROTECTED COMMODITY,

9. TOUCH-UP Cr PRE-BUTTERED JOINTS AFTER INSTALLATION !$ ACCEPTABLE TO

CCFPENSATE FOR SHR!NKAGE OF TROVEL GRACC MATERIAL TO DETAIN l'(MIN.) TO

l-1/4'(HAX.) DFT.

10. DURING CUTTING OF PANELS OR CCNDuti SECTIONS, ENSURE STRESS SKIN DOES NOT

DISENGAGE FRCH SUBSTRATE MATER!AL. DURING SCORING OF PANELS OR CONDUli SECT 10NS.

ENSURE STRESS SK!N INTEGRITY IS MAINTAINED.

11. EXTEND THERMO-LAG COVERAGE THRCUGH TEST DECX FOR NDHINAL D!$TANCE OF 12'.

12. LOT NUMBER TRACEABILITY AND INSTALLED LOCAT!DN SHALL BE MAINTAINED FOR ALL

THERHD-LAG HATER!ALS.

13. THERMO-LAG St%LL NOT BE APPLIED TO TEST ITCH UNTIL RELEASED BY TEST LABORATORY.

14. ALL QUEST!CNS PERTA!NING TO THERMO-LAG MATERIAL APPLICAT!DN SHALL BE

RESOLVED VITH THE ENGINEER PRIOR TO INSTALLATION.
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