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March 25, 1994 i

MEMORANDUM FOR: Martin J. Virgilio, Acting Director
Division of Systems Safety and Analysis
Office of Nuclear Reactor Regulation j

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

SUBJECT: SUMMARY OF MARCH 16, 1994, MEETING BETWEEN NRC STAFF AND
|

NUCLEAR ENERGY INSTITUTE REPRESENTATIVES U INDUSTRY l
THERMO-LAG TEST PROGRAM

On March 16, 1994, staff members of the Office of Nuclear Reactor Regulation
(NRR) met with representatives of the Nuclear Energy Institute (NEI), formerly
Nuclear Management and Resources Council (NUMARC), to discuss Thermo-Lag
issues. Enclosure 1 is a list of attendees.

During this meeting, NEI representatives explained that NUMARC had merged with
the U. S. Council for Energy Awareness (USCEA), the American Nuclear Energy
Council (ANEC) and the Edison Electric Institute (EEI) to form the Nuclear
Energy Institute (NEI). Following a brief overview of the meeting agenda, NEI
presented the preliminary results of NEI Thermo-Lag Phase 2 test program
(Enclosure 2 and 3). The test results led NEI to conclude that most uporades
performed as anticipated, but while the test results for one-hour upgrades
appear to meet the NEI acceptance criteria, three-hour upgrades did not. The
staff concluded that, based on test results, upgrades of 3-hour barriers did
not provide satisfactory results and suggested that alternative solutions may
have to be considered. Phase 2 test reports have not yet been submitted to
the staff for review.

'

NEI presented its draft Application Guide to Evaluate Thermo-Lag Fire
Barriers. Several handouts were distributed by NEI during the course of the
presentation (Enclosures 4, 5, and 6). One of the handouts (Enclosure 7) 3

illustrates the kind of evaluation licensees may generate by following the j
Application Guide methodology for comparing tested to installed i

configurations. NEI plans to give guidance on the use of the Application |
Guide to licensees during an industry workshop scheduled for '

April 20-21, 1994. NEI emphasized the importance of obtaining feedback from
the staff and stated their intention to incorporate staff comments in the
Application Guide prior to the workshop. NEI invited the staff to attend the
workshop. The staff raised a number of questions and concerns about the
Application Guide and agreed to try to have written comments to NEI by
April 8, 1994, to support the workshop.

The staff distributed copies of Information Notice 94-22 " Fire Endurance and
Ampacity Derating Test Results for 3-hour Fire Rated Thermo-Lag 330-1 Fire i

Barriers", and informed attendees that GL 86-10 Supplement I was under
iCommission review and expected to be issued shortly. 3
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March 25, 1994
;

Martin Virgilio -2-

During the closing remarks, participants discussed the upcoming June meeting
with the Advisory Committee on Reactor Safeguards and the agenda of the
NRR/NEI senior management meeting scheduled for April 8, 1994.

Odghialeigrtsdb/

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

Enclosures:
As stated

cc w/out enclosures:
J. Colvin, NUMARC

QLSTRIBUTION W/ ENCLOSURES: DISTRIBUTION W/0VT ENCLOSURES:

Central' File LPlisco FMiraglia
SPLB TSI File 00udinot WRussell
NRC PDR LReyes MVirgilio
GMulley, OIG MCallahan, OCA CMcCracken
EPawlik, RIII/01 MGamberoni SWest

JHolmes PMadden
ASingh CBerlinger
AThadani A(Paul) Gill
RJenkins OPA

.

SPJBlfiSSA SPLB h A SPEB:
Daudinot SW 't' CMcCracken
3//f/94 3/ /94 3gf94[G:\ THERM 0LA\ZSMAR16},0]

c



a
-

** t .

i'

Enclosure 1

ATTENDANCE

Name Orqan i zat i_o_n f3 Lone No,

Marsha Gameroni NRR/NRC 301-504-3024
Lorer Plisco OEDO 301-504-3024
Morton Fleishman OCMKR 301-504-1850
Daniele Oudinot NRR 301-504-3731
Amarjit Singh NRR/SPLB 301-504-1237
Jan MacGregor Winston and Strawn 202-371-5798
Patrick Madden NRR/SPLB 301-504-2854
Edward Connell NRR/SPLB 301-504-2838
Ronaldo Jenkins NRR/EELB 301-504-2985
Steven West NRR/SPLB 301-504-1220
Conrad McCracken NRR/SPLB 301-504-2873
Alex Marion NUMSRC/NEl 202-739-8000
Biff Bradley NEI 202-739-8083
Morris Schreim NUMARC/NEI 202-739-8082
Rick Dible VECTRA 817-737-1045
Cal Banning VECTRA 817-737-1143 ;

Theresa Sutter Bechtel 301-417-8818
Rubin Feldman TSI 314-349-1233
James J Raleigh Southern Technical Services 301-652-2500
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PHASE 2 TESTING J
.

TEST 2-1 BASELINE CONDUITS-

1 HOUR
,
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f, .PHASE 2 TESTING
.

: TEST 2-1 BASELINE CONDUlTS-
:

1 HOUR
+ 3/4", 2",4" AND 6" DIAMETER CONDUlTS

+ PRE-BUTTERED JOINTS

+ RESULTS: :

3/4" EXCEEDED SINGLE MAX. AND |
AVERAGE TEMPERATURE CRITERlON AT ,

27 MINUTES
,

n.2" EXCEEDED AVERAGE TEMPERATURE

n 4' _X ED A E TEMPERATURE .i

CRATERION AT 48 MINUTES :

3 NEl i

1
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PHASE 2 TESTING -

,

;

TEST 2-1
+ Results (Cont.)

a 6" EXCEEDED AVERAGE !

TEMPERATURE CRITERION AT 50
,

: MINUTES

n SATISFACTORY BARRIER CONDITION
,

FOLLOWING HOSE STREAM TEST FOR ;

2",4" AND 6" CONDUlTS

| n BARRIER OPENING FOLLOWING HOSE
STREAM TEST.FOR 3/4"

'
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PHASE 2 TESTING

TEST 2-2 BASELINE AND UPGRADE' -

BOX CONFIGURATION AROUND
,

CONDUlTS AND OUTDOOR
CONDUlT APPLICATIONS- 1 HOUR

!

,
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bPHASE 2 TESTING
TEST 2-2 BASELINE AND UPGRADE
BOX CONFIGURATION AROUND :

,

CONDUITS AND OUTDOOR |
CONDUIT APPLICATIONS- 1 HOUR'

+3/4",2" AND 3" DIAMETER CONDUITS IN
EACH BOX

|

+3/4" AND 2" DIAMETER CONDUITS FOR ;

OUTDOOR APPLICATIONS W/ PRE-
!BUTTERED JOINTS

+ BASELINE BOX: PRE-BUTTERED 1/2"
'

PANELS
+ UPGRADE BOX: POST-BUTTERED 1/2" .

PANELS WITH STRESS SKIN AND TROWEL :

GRADE REINFORCED AT JOINTS ?

6 NEl

[
- - - _ - _ _- - --- . . .. . _ _
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PHASE 2 TESTING

TEST 2-2 (Cont.)-

'

+ BOXES HILTI BOLTED TO CONCRETE SLAB
+ RESULTS: ;

a ALL CONDUlT TEMPERATURES IN
i BASELINE AND UPGRADE BOX

APPLICATIONS MAINTAINED-'

ACCEPTABLE TEMPERATURES FOR ONE
HOUR

3/4" OUTDOOR APPLICATION CONDUlT
EXCEEDED AVERAGE TEMPERATURE

i CRITERION AT 26 MINUTES -

:

'

x
7 NEl

1
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PHASE 2 TESTING ~

'

TEST 2-2
+RESULTS (Cont.) j

n 2" OUTDOGR APPLICATION CONDUlT
EXCEEDED AVERAGE TEMPERATURE
CRITERION AT 35 MINUTES :

n SATISFACTORY BARRIER CONDITION |

FOLLOWING HOSE STREAM TEST FOR i

THE UPGRADED BOX AND 2" OUTDOOR
CONDUlT BARRIER APPLICATION

|
3/4" OUTDOOR APPLICATION CONDUlT.

| EXHIBITED BURN THROUGH AND THE 3

L BASELINE BOX HAD OPENINGS AT
JOINTS FOLLOWING THE HOSE STREAM '

TEST
8 NEl
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PHASE 2 TESTING :

h

TEST 2-3 BASELINE CONDUITS-
,

3 HOUR .

,

i

4

4

|

t
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k
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PHASE 2 TESTING

TEST 2-3 BASELINE CONDUlTS :

3 HOUR
+3/4",3" AND 6" DIAMETER CONDUlTS ;

+ PRE-BUTTERED JOINTS
,

+ RESULTS:

3/4" EXCEEDED AVERAGE TEMPER-
ATURE CRITERION AT.63 MINUTES AND

'

SINGLE MAX. TEMPERATURE CRITERION
AT 69 MINUTES:

n 3" EXCEEDED SINGLE MAX. TEMPER-
| ATURE CRITERION AT 91 MINUTES AND
L AVERAGE TEMPERATURE CRITERION'AT
' 99 MINUTES

-10 NEl
| !

!
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PHASE 2 TESTING f
.

TEST 2-3| -

'

+RESULTS (Cont.)
n 6" EXCEEDED AVERAGE TEMPERATURE

CRITERlON AT 102 MINUTES ,

FOLLOWING THE HOSE STREAM TEST
SIGNIFICANT BURN THROUGH WAS ,

NOTED FOR THE 3/4" AND SMALL
OPENINGS:WERE OBSERVED IN THE'

BARRIER FOR THE 3" AND 6" CONDUlTS'

:

i

i

: 11 NEl J
.
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PHASE 2 TESTING -

TEST 2-7 BASELINE CABLE TRAYS*

1 HOUR :

.

T

t

!

12 NEl-
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PHASE 2 TESTING <

TEST 2-7 BASELINE CABLE TRAYS-
3

l
1 HOUR

'

+TWO CABLE TRAYS, BASELINE FOUR PANEL
|

APPLICATION- TRAY A- 24" WIDE x 4" DEEP,
TRAY B- 6" WIDE x 4" DEEP

+TWO CABLE TRAYS, BASELINE SCORE AND ;'

!FOLD APPLICATION- TRAY D- 24" WIDE x 4"
DEEP, TRAY C- 6" WIDE x 4" DEEP

+ PRE-BUTTERED JOINTS'

: + SINGLE LAYER OF CABLES -
APPROXIMATELY 15% FILL

l

i

13 NEl'
|:
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:PHASE 2 TESTING
,

| TEST 2-7 (Cont.)
:

'

T + RESULTS:

n TRAY A (24"x 4"? FOUR PIECE :
;

APPLICATION EXCEED SINGLE MAX. .

TEMPERATURE CRITERlON ON THE BARE ;

# 8 CONDUCTOR BELOW TRAY RUNGS
'

AT 21 MINUTES

n TRAY D (24"x 4"> SCORE AND FOLD
APPLICATION. EXCEEDED SINGLE MAX. ;

: TEMPERATURE CRITERION ON THE BARE j
# 8 CONDUCTOR BELOW TRAY RUNGS
AT 23 MINUTES :

'

>

;

.

14 NEl- .

,
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PHASE 2 TESTING L"

:

,

! TEST 2-7 :
,

L + RESULTS (Cont.D
,

q

n TRAY C (6"x 4") SCORE AND FOLD |
I APPLICATION EXCEEDED AVERAGE AND :
! SINGLE MAX. TEMPERATURE CRITERION :

ON THE TRAY RAILS AT 48 MINUTES :

TRAY B (6"x 4") FOUR PIECE .

APPLICATION EXCEEDED AVERAGE.
-

<

TEMPERATURE CRITERION ON.THE TRAY'
,

RAILS AT 48 MINUTES .

SATISFACTORY BARRIER CONDITION .|

FOLLOWING HOSE STREAM . TEST FOR |
TRAY Br

>

15 NEl-

'

-
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PHASE 2 TESTING^

TEST 2-7 '

+ RESULTS (Cont.) ,

I

n BURN THROUGH BARRIER OPENINGS ;

WERE OBSERVED FOLLOWING THE
HOSE STREAM TEST FOR TRAYS A, C
AND D

:

i

i

&

[

16 NEl
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PHASE 2 TESTING .

>

TEST 2-8 CABLE TRAYS UPGRADE :-
,

1 HOUR
1

:
1

1 i

1

'

.

'

'
.

.

17 NEl . |f
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PHASE 2 TESTING - ~l
a

TEST 2-8 CABLE TRAYS UPGRADE 2
'

-

1 HOUR ]
'

+TWO CABLE TRAYS, UPGRADE FOUR PANEL j.

APPLICATION- TRAY A (24"x 4"?, W/ FIRE ;

STOP, TRAY B (6"x 4") j
:

+TWO CABLE TRAYS, UPGRADE SCORE AND |.

| FOLD APPLICATION- TRAY D (24" x 4"?, TRAY
I! C (6" x 4"?

+ POST-BUTTERED BASELINE JOINTS )
! + EXTERNAL TROWEL GRADE 330-1 AND
| STRESS SKIN REINFORCEMENT AT JOINTS ]

+ SINGLE LAYER OF CABLES - :

APPROXIMATELY 15% FILL J

1|

18 NEl
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1

PHASE 2 TESTING -j
TEST 2-8 (Cont.) I-

+ RESULTS: ..

'

TRAYS B, C AND D EXHIBITED
'

ACCEPTABLE TEMPERATURES-

THROUGHOUT THE TEST

n TRAY A (24"x 4") FOUR PIECE
APPLICATION EXCEEDED SINGLE MAX.

i TEMPERATURE CRITERION ON THE TRAY
! RAILS ADJACENT TO THE TRAY FIRE

STOP AT 57 MINUTES. ALL OTHER
THERMOCOUPLES FOR THIS TRAY

| EXHIBITED TEMPERATURES WELL
| BELOW TEMPERATURE CRITERION

19 NEl

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



. -

.

e

~

PHASE 2 TESTING - :-

.

TEST 2-8 )-

+ RESULTS (Cont.'l ;

i

n SATISFACTORY BARRIER CONDITION !

FOLLOWING HOSE STREAM TEST FOR l'

i

: ALL TRAYS :
.
'

i

!

!

! !

!

!!

;

5

,

!
'

'

20 NEl
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PHASE 2 TESTING
i

TEST 2-9 CABLE TRAY UPGRADE
1 HOUR:

+36" WIDE x 4" DEEP FOUR PIECE:

APPLICATION'

+ BASELINE PRE-BUTTEREDi

+ EXTERNAL TROWEL GRADE AND STRESS
SKIN REINFORCEMENT AT JOINTS.

+1NTERNAL PRE-BANDING
,

+ SINGLE LAYER CABLE FILL (APPROX.15%)
+ RESULTS:

| n ALL TEMPERATURES WERE BELOW-

TEMPERATURE CRITERION
THROUGHOUT THE TEST

22 NEl
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PHASE 2 TESTING !
..

- - TEST 2-9
.

+ RESULTS (Cont.S

n SATISFACTORY BARRIER CONDITION'
.

| FOLLOWING HOSE STREAM TEST .

;
.

|

}

!

4

i

6

5

23 - NEl >
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PHASE 2 TESTING -

TEST 2-10 BASELINE CABLE TRAYS :~

3 HOUR :

I

4

?

L

i

!
1

- :

24 NEl +
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PHASE 2 TESTING .

TEST 2-10 BASELINE CABLE TRAYS- -

| 3 HOUR -

+TWO CABLE TRAYS, BASELINE FOUR PANEL

L
APPLICATION- TRAY A- 24" WIDE x 4" DEEP,
TRAY B- 6" WIDE x 4" DEEP

; +TWO CABLE TRAYS, BASELINE SCORE AND
| FOLD APPLICATION- TRAY D- 24" WIDE x 4"

DEEP, TRAY C- 6" WIDE x 4" DEEP
.

+ PRE-BUTTERED BASELINE JOINTS
+ SINGLE LAYER OF CABLES -

| APPROXIMATELY 15% FILL

25 NEl
,

m. . . _ . _ _ _ _ _ . - . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . - . _ _ _ _ _ _ _ _ _ - .



.

,

-

! PHASE 2 TESTING
;

TEST 2-10 (Cont.)
^

'

+ RESULTS:
~

n TRAY A (24"x 4") FOUR PIECE ,

APPLICATION EXCEED SINGLE MAXIMUM t

TEMPERATURE CRITERION ON THE TRAY'

RAILS AT 86 MINUTES

TRAY D (24"x 4") SCORE AND FOLD
APPLICATION EXCEEDED SINGLE

,

MAXIMUM TEMPERATURE CRITERlON ON
'

; .THE BARE #8 CONDUCTOR BELOW TRAY
RUNGS AT 85 MINUTES WHEN THE

'

i BARRIER OPENED :

.

-26 NEl !

i
.

i
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PHASE 2 TESTING
!

TEST 2-10 !
~

+ RESULTS CONT. ,

n TRAYS B AND C HAD TEMPERATURES
BELOW TEMPERATURE CRITERION

.

WHEN THE TEST WAS TERMINATED AT 86
MINUTES

n SATISFACTORY BARRIER CONDITION
FOLLOWING. HOSE STREAM TEST FOR 1.

TRAYS B AND C |

n BARRIER OPENING NOTED FOR TRAY A <

FOLLOWING THE HOSE STREAM TEST
;

n BARRIER OPENED ON TRAY D AT 85
MINUTES

.

27- NEl
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DRAFT D.! .Industry Application Guide . t
.

Appendix A
Tested Assemblies

I llOUR
CONDUlTS

.

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Hasis Test Number

3 in. Steel with I/2 in. preshaped conduit sections with post-butteredjoints. Satisfactory conduit temperatures NUMARC14 ,

Radial Bend Baselinejoints reinforced with trowel grade buildup and stress Satisfactory barrier condition

skin. Additional trowel grade buildup and stress skin at
couplings, supports and over entire radial bend area.

3 in. Steel with 1/2 in. preshaped conduit sections with pre-buttered joints. Indeterminate conduit temperatures (refer to Appendix B, TU Electric

Radial Bend Trowel grade buildup and stress skin over entire radial bend Note I) Scheme 9-I

Satisfactory barrier conditionarea.
Satisfactory cable visual inspection
Satisfactory cable functionality

3 in. Steel 1/2 in. preshaped conduit sections with pre-buttered joints. Indeterminate conduit temperatures (refer to Appendix B, TU Electric

Note 1) Scheme 10-1 and

Satisfactory bartier condition Scheme 10-2

Satisfactory cable visual inspection
Satisfactory cable functionality

4 in. Aluminum with 1/2 in. preshaped conduit sections with pre-buttered joints. Average conduit temperature requirements exceeded at 48 NUMARC 2-1 -

Radial Ber.d Separate * mitered" pieces at radial bend areas Baseline minutes

application, no reinforcement ofjoints or additional overlay or Satisfactory barrier condition

trowel grade for conduit or radial bends.

5 in. Aluminum with 1/2 in. preshaped conduit sections with post-buttered joints. Satisfactory conduit temperatures NUMARC14

Radial Bend Baselinejoints reinforced with trowel grade buildup and stress Satisfactory barrier condition

skin. Additional trowel grade buildup and stress skin at
couplings, supports and over entire radial bend area.

9
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DRAFT D.1
Industry Application Guide

'

Appendix A
Tested Assemblies

1 IIOUR
CONDUlTS

.

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Basis Test Number

5 in. Steel with 1/2 in. preshaped conduit sections with pre-butteredjoints. Indeterminate conduit temperatures (refer to Appendix B. TU Electric
^

Radial Bend Trowel grade buildup and stress skin over entire radial bend Note 1) Scheme 9-I

Satisfactory barrier conditionarea.
Satisfactory cable sisual inspection
Satisfactory cable functionality

6 in. Aluminum with 1/2 in. preshaped conduit sections with pre-buttered joints. Aserage conduit temperature requirements exceeded at 50 NUMARC 2-1 '

Radial Bend Separate " mitered * pieces at radial bend areas. Baseline minutes

application, no reinforcement ofjoints or additional overlay or Satisfactory barrier condition

trowel grade for conduit or radial bends.

Page 27
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Appendix A
Tested Assemblies

3 IlOUR
CONDUlTS

.

Commodity Tested Fire Resistive Barrier Constniction Test Acceptance Basis Test Number
'

3/4 in. Aluminum I in. preshaped conduit sections with pre-buttered joints. Average conduit temperature requirement exceeded at 63 NUMARC 2-3

with Radial Bend Separate " mitered" pieces at radial bend areas. Baseline minutes

application, no reinforcement ofjoints or additional overlay or Through openings in barrier developed

trowel grade for conduit or radial bend.

3/4 in. Steel with I in. preshaped conduit sections with post-buttered joints. Satisfactory conduit temperatures NUMARC 1-7

Radial Bend Additional overlay of 7/8 in. preshaped sections with pre- Satisfactory barrier condition

buttered joints. Overlay layer reinforced with trowel grade
buildup and stress skin at alljoints and at entire radial bend
area.

3 in. Aluminum with I in. preshaped conduit sections with pic-buttered joints. Single point conduit temperature requirement exceeded at N'UMARC 2-3

Radial Bend Separate " mitered" pieces at radial bend areas. Baseline 91 minutes

application, no reinforcement ofjoints or additional overlay or 1 hrough openings in barrier developed

trowel grade for conduit or radial bend.

3 in. Steel with I in. preshaped conduit sections with post-butteredjoints. Single point conduit temperature requirement exceeded at NUMARC 1-7

Radial Bend Trowel grade buildup and stress skin reinforcement at joints i12 minutes

and over entire radial bend area. Satisfactory barrier condition

5 in. Stect with I in. preshaped conduit sections with post-buttered joints. Average conduit temperature requirement exceeded at i13 NUMARC l-7

Radial Bend Trowel grade buildup and stress skin reinforcement at joints minutes

and over entire radial bend area. Satisfactory barrier condition

6 in. Aluminum with I in. preshaped conduit sections with pre-buttered joints. Average conduit temperature requirement exceeded at 102 NUMARC 2-3

Radial Bend Separate " mitered" pieces at radial bend areas. Baseline minutes

application, no reinforcement ofjoints or additional overlay or Through openings in barrier developed

trowel grade for conduit or radial bend.

Page 28
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Appendix A
Tested Assemblies .

1 IlOUR
BOXED COMMODITIES (OTilER TilAN CABLE TILWS)

3/4 in. Aluminum 1/2 in. V-rib panels with post-butteredjoints. Trowel grade Satisfactory surface temperatures NUMARC 14 *

LBD Condulet (Long buildup and stress skin reinforcement at joints and conduit Satisfactory barrict condition

Leg Vertical) interfaces. .

3/4 in. Aluminum 1/2 in. V-rib pancis with pre-buttered joints. Baseline Later NUMARC 2-1

LBD Condulet (Long application, no reinforcement or additional trowel grade at
Leg Vertical) joints or conduit interfaces.

3/4 in. Steel LBD 1/2 in. flat pancis with pre-buncred joints. Trowel grade Indeterminate surface temperatures (Refer to Appendix B. TU Electric

Condulet (Long Leg buildup and stress skin reinforcement at joints and interfaces Note 1) Scheme 9-1

Vertical) Satisfactory barrier condition
Satisfactory cable visual inspection
Satisfactory cable functionality

2 in. Alutninum 1/2 in. V-rib pancis with pre-buttered joints. Baseline Later NUM ARC 2-1

LBD Condulet (Long application, no reinforcement or additional trowel grade at
Leg Vertical) joints or conduit interfaces.

3 in. Aluminum 1/2 in. V-rib panels with post-buttered joints. Trowel grade Satisfactory surface temperatures NUMARC14

LBD Condulet (Long buildup and stress skin reinforcement at joints and conduit Satisfactory barrier condition

Leg IIorizontal) interfaces.

3 in. Stect LBD 1/2 in. V-rib pancis with post-buttered joints.. Trowel grade Satisfactory surface temperatures NUMARC14

Condulet (Long Leg buildup and stress skin reinforcement at joints and conduit Satisfactory barrier condition

Vertical) inte faces.

3 ia. Steel LBD 1/2 in. flat panels with pre-butteredjoints. Trowel grade Indeterminate surface temperatures (Refer to Appendix B, TU Electric

( ndulet (Long Leg' buildup and stress skin reinforcement at joints and conduit Note 1) Scheme 9-1,

Vertical) interfaces. Satisfactory barrier condition Scheme 10-1 and

Satisfactory cable visual inspection Schenu: 10-2

Satisfactory cable functionality

Page 29
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Appendix A
Tested Assemblies

1 IIOUR -
BOXED COMMODITIES (OTIIER TIIAN CABLE TRAYS)

3 in. Steel LBD 1/2 in. flat panels with pre-buttered joints. Trowel grade Indeterminate surface temperatures (refer to Appendix B. TU Electric e

Condulet (l.ong Leg buildup and stress skin reinforcement at joints and conduit Note 1) Scheme 10-1 and

florizontal) interfaces. Satisfactory barrier condition Scheme 10-2

Satisfactory cable s isual inspection
*

Satisfactory cable functionality

4 in. Aluminum 1/2 in. V-nb panels with pre-buttered joints. Baseline Later NUMARC 2-1

LBD Condulet (Long application, no reinforcement or additional trowel grade at
Leg Vertical) joints or conduit interfaces.

5 in. Aluminum 1/2 in. V-rib panels with post-buttered joints. Trowel grade Satisfactory surface temperatures NUMARC 1-6

LBD Condulet (Long buildup and stress skin reinforcement at joints and conduit Satisfactory barrier condition

Leg Vertical) interfaces.

5 in. Steel LBD 1/2 in. flat pancis with pre-butteredjoints. Panel scored to Indeterminate surface temperatures (Refer to Appendix B. TU Electric

Condulet (Long Leg conform to LBD curvature; scores filled with trowel grade. Note 1) Scheme 9-1

Vertical) Trowel grade buildup and stress skin reinforcement at joints Satisfactory barrier condition

and conduit interfaces. Satisfactory cable visual inspection
Satisfactory cable functionality

6 in. Aluminum 1/2 in. V-nb pancis with pre-buttered joints. One panel scored Later NUMARC 2-!

LBD Condulet (Long to accommodate curvature of fitting. Baseline application, no

Leg Vertical) reinforcement or additional trowel grade material at joints or
conduit interfaces.

18 in. x 12 in. x 6 in. 1/2 in. flat panels with pre-butteredjoints. Trowel grade Indeterminate surface temperatures (Refer to Appendix B, TU Electric

Steel Junction Box buildup and stress skin reinforcement atjoints and conduit Note 1) Scheme 10-2

(12 in.' Side Vertical) interfaces. Satisfactory barrier condition

and Satisfactory cable visual inspection

18 in. x 12 in x 6 in. Satisfactory cable functionality

Steel Junction Box
U> m Side Vertical)

03/11/94 Page 30
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Appendix A
Tested Assemblics

1 IIOUR
BOXED COMMODITIES (OTIIER TilAN CABLE TRAYS)

18 in. x 12 in. x 6 in. 1/2 in. flat panels with pre-buttered joints. Additional overlay Indeterminate surface temperatures (Refer to Appendix B. RJ Electric -

Steet Junction Box of 1/2 in. V-rib panels with pre-buttered joints. Trowel grade Note 1) Scheme 10-1

(12 in. Side Vertical) buildup and stress skin reinforcement at joints and conduit Satisfactory barrier condition
-

and interfaces (outer layer only). Satisfactory cable visual inspection

18 in. x 12 in. x 6 in. Satisfactory cable functionality

Steel Junction Box
(6 in. side venical)
24 in. x 12 in. x 8 in. 1/2 in V-rib panels with post-buttered jomts. Trowel grade Satisfactory surface temperatures NUMARC 1-6

Aluminum Junction buildup and stress skin reinforcement at joints and conduit Satisfactory barrier condition

Box (12 in. Side interfaces.

Vertical)
3/4 in.,2 in. and 3 1/2 in. V-rib panels (2) with ' score and fold * method used to Satisfactory cor,duit temperatures NUMARC 2-2

in. Aluminum construct sides and bottom of box. Panels 11ared out onto Through opening in barrier deseloped

Conduits with LBD underside of concrete test stab, pre-buttered with trowel grade Informational thermocouples on unexposed panel surfaces

Condulets inside 46 material and secured with 1/4 in. x 2-1/4 in. anchor bolts at 12 reached 407"E aserage temperature and 430*F sing!c point

in. (long) x 26 in. in. Intervals. Butt joint between panels pre-buttered. Scored maximum temperature.

(wide) x 22 in. panel areas filled with trowel grade material. Ends of box used
(deep) five-sided separate panel pieces with pre-butteredjoints. End panels also

enclosure flared out onto underside of test slab, pre-buttered uith trowel

grade material and secured with anchor bolts at 12 in. intenals.
Stainless steel banding used around entire enclosure. Baseline
application with no upgrades applied to reinforce joints and
scants.

Page 31 - '
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Appendix A

Tested Assemblies

1 IIOUR
BOXED COMMODITIES (OTIIER TIIAN CABLE TRAYS)

3/4 in.,2 in. and 3 1/2 in. V-rib panels (2) with " score and fold" method used to Satisfactory conduit temperatures NUMARC 2-2 -

in. Aluminum construct sides and bottom of box. Pancis flared out onto Satisfactory barrier condition

Conduits with LBD underside of concrete test slab, pre-buttered with trowel grade Informational thermocouples on unexposed panel surfaces
*

4 h I/4 in. x 2-1/4 in. anchor bolts at 12 reached 362*F average temperature and 377 F single pointCondulets inside 46 material ano m . ' t

in. (long) x 26 in. in. intervals. Butt joint between pancis post-buttered. Scored maximum temperature.

(wide) x 22 in. _ panel areas filled with trowel grade material. Ends of box used
(deep) live-sided separate panel pieces with post-butteredjoints. End pancis also
enclosure flared out onto underside of test stab, pre-buttered with trowel

grade material and secured with anchor bolts at 12 in. intervals.
Stainless steel banding used around entire enclosure. Alljoints
between panels and seams in scored areas reinforced with
additional trowel grade buildup and stress skin secured with
staples and tie wires.

I

Page 32
03/11/94

.___



,

. -

DRAFT D.1
. Industry Application Guide

.

Appendit A
Tested Assemblies

3 InGUR
BOXED COMMODITIES (OTIIER TIIAN CABLE TRAYS)

.

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Basis Test Number
*

3/4 in. Aluminum I in. V-rib panels with pre-buttered joints. Baseline Later NUMARC 2-3

LBD Condulet (Long application, no reinforcement or additional trowel grade at
.<

Leg Vertical) joints or conduit interfaces.

3/4 in. Steel LBD I in. V-rib panels with post-buttered joints. Trowel grade Satisfactory surface temperatures NUMARC 1-7

Condulet (Long Leg buildup and stress skin reinforcement at joints and conduit Satisfactory barrier condition

Vertical) interfaces. Additional overlay of 5/8 in. V-rib paness with pre- ,

buttered joints. Outer panel layer joints stitched with tie wire
and reinforced with trowel grade and stress skin. Trowel grade
buildup and stress skin reinforcement at conduit interfaces.

3 in. Aluminum I in. V-rib panels with pre-buttered joints. Baseline Later NUM ARC 2-3
#

LBD Condulet (Long application, no reinforcement or additional trowel grade at
Leg Vertical) joints or conduit interfaces.

3 in. Steel LBD 1 in. V-rib panels, post-buttered. Trowel grade buildup and Satisfactory surface temperatures NUMARC 1-7

(Longleg stress skin reinforcement at joints and conduit interfaces. Satisfactory barrier condition

florizontal) Additional overlay of 5/8 in. V-rib pancis with pre-buttered
,

joints. Outer panel layer joints stitched with tie wire and
reinforced with trowel grade and stress skin. Trowel grade
buildup and stress skin reinforcement at joints and conduit
interfaces.

5 in. Steel LBD 1 in. V-rib pancis with post-buttered joints. Trowel grade Single point surface temperature requirement exceeded at NUMARC 1-7

(Long Leg Vertical) buildup and stress skin reinforcement at joints and conduit 151 minutes

interfaces. Additional overlay of 5/8 in. V-rib pancis with pre- Satisfactory barrier condition

butteredjoints. Outer panellayerjoints stitched with tie wire
and reinforced with trowel grade and stress skin. Trowel grade
buildup and stress skin reinforcement at joints and conduit
interfaces.

Page 33
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Appendix A
Tested Assentblies

3 IIOUR
BOXED COMMODITIES (OTilER TilAN CABLE TRAYS)

,

P

Commodity Tested Fire Resistive Barrier Construction Test Acceptance Basis Test Number

6 in. Aluminum I in. V-rib panels with pre-butteredjoints. One panel scored to Later NUMARC 2-3
"

LBD Condulet (Long accommodate curvature of fitting. Baseline application, no

Leg Venical) reinforcement or additional trowel grade at joints or conduit
'

interfaces.

22 in._ x 12 in. x 9 1 in. V-rib panels with post-buttered joints. Trowel grade Satisfactory surface temperatures NUMARC 1-7

in. Stect Junction buildup and stress skin reinforcement at joints and conduit Satisfactory barrier condition

Box (12 in. side interfaces Additional overlay of 5/8 in. V-nb panels with pre-

venical) buttered joints. Outer panel layer joints stitched with tie wire
and reinforced with trowel grade and stress skin. Trowel grade
buildup and stress skin reinforcement at joints and conduit
interfaces

Page 3403/I1/94
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Appendix A
Tested Assemblies

1 IIOUR
CABLE TRAYS

.

'

Commndity Tested Fire Resistive Barrier Construction Test Acceptance Basis Test Number

6 in x 4 in. 1/2 in.. V-rib panels with pre-buttered joints, V-ribs parallel to Satisfactory raceway temperatures at 48 minutes when test NUMARC 2-7 _ *

Aluminum Ladder tray rails on top and bottom of tray. Separate mitered panel was terminated

Back with Radial pieces on inside and outside face of radial bend. Baseline Satisfactory barrier condition

Bend application with no upgrades applied.
(4 piece design)

6 in. x 4 in. 1/2 in. V-rib pancis with pre-buttered joints Score and fold Single point raceway temperature requirements exceeded at NUMARC 2-7

Aluminum Ladder single panel for bottom and sides on horizontal and venical 48 minutes

Back with Radial tray segments with separate top panel V-ribs parallel to tray Through opening in barrier descloped

Bend (Score & Fold) rails. Separate mitered panel pieces on inside and outside face
of radial bend. Baseline application with no upgrades applied

6 in. x 4 in. 1/2 in. V-rib panels with post-buttened joints, V-ribs parallel to Satisfactory raceway temperatures NUMARC 2-8

Aluminum Ladder tray rails on top and bottom of tray. Separate mitered panel Satisfactory barrier condition

Back with Radial pieces on inside and outside face of radial bend. Baseline
Bend barrier reinforced with external trowel grade and stress skin

(4 piece design) fastened with staples and tie-wires'

6 in. x 4 in. 1/2 in. V-rib panels with post-buttered joints. Score and fold Satisfactory raceway temperatures NUMARC 2-8

Aluminum Ladder single panel for bottom and sides on horizontal and vertical Satisfactory barrier condition

Back with Radial tray segments with separate top panel. V-ribs parallel to tray

Bend (Score & Fold) rails. Separate mitered panel pieces on inside and outside face
of radial bend. Baseline barrier reinforced with external trowel
grade and stress skin fastened with staples and tie-wires.

12 in. x 4 in. Steel 1/2 in. V-rib panels with pre-butteredjoints. V-ribs Satisfactory raceway temperatures TU Electric

Ladder Back with perpendicular to tray rails on top and bottom of tray. Scored Satisfactory barrier condition Scheme 13-1

Radial Bends panels on inside and outside face of radial bends; scores filled

(4 piece design) with trowel grade. longitudinaljoints at side panels reinforced
with trowel grade buildup and stress skin. Butt joints between
panels stitched at various locations.

Page 35
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Apgiendix A
Testet! Assemblies

1 IIOUR
CAHLE TRAYS

e .

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Basis Test Number
,

12 in. x 4 in. Steel I/2 in. V-rib panels with pre-buttered joints. V-ribs Satisfactory cable visual inspection TU Electric

Ladder Back with perpendicular to tray rails on top and bottom of tray. Scored Satisfactory cable functionality Scheme 13-2 *

Radial Bends panels on inside and outside face of radial bends; scores filled

(4 piece design) with trowel grade. Baseline application with no upgrades
applied.

24" x 4" Aluminum 1/2 in. V-nb panels with pre-buttered joints, V-ribs parallel to Single point raceway temperature requirements exceeded at NUMARC 2-7

Ladder Back with tray rails on top and bottom of tray. Separate mitered panel 29 minutes.

Radial Bend pieces on inside and outside face of radial bend. Baseline Through openings in barrier developed prior to ending the

(4 piece design) application with no upgrades applied. test at 48 miantes

24" x 4" Aluminum 1/2 in. V-rib panels with pre-buttered joints Score and fold Single point raceway temperature requirements exceeded at NUMARC 2-7

Ladder Back with single panel for bottom and sides on horizontal and vertical 29 minutes.

Radial Bend tray segments with separate top panel. V-ribs parallel to tray Through openings in barrier developed prior to ending the

(Score & Fold) rails. Separate mitered panel pieces on inside and outside face test at 48 minutes

of radial bend. Baseline application with no upgrades applied.

24 in. x 4 in. 1/2 in. V-rib panels with post-bettered joints, V-ribs parallel to Satisfactory raceway temperatures (Single point NUMARC 2-8

Aluminum Ladder tray rails on top and bottom of tray. Separate mitered panel temperature requirements exceeded on one tray rail near

Back with Radial pieces on inside and outside face of radial bend. Thermo-Lag fire stop at $7 min.)

Bend and Fire Stop fire stop in horizontal tray segment to close envelope. Satisfactory cable visual inspection

(4 piece design) Longitudinal joints at side panels and butt joints between Satisfactory barrier condition

panels reinforced with trowel grade and stress skin.

24 in. x 4 in. 1/2 in. V-nb panels with post-buttered joints. Score and fold Satisfactory raceway temperatures NUMARC 2-8

Aluminum Ladder single panel for bottom and sides on horizontal and vertical Satisfactory barrier condition

Back with Radial tray segments with separate top panel. V-nbs parallel to tray
Face Bend rails. Separate mitered panel pieces on inside and outside face

(Score & Fold) of radial bend. Longitudinal score and fold seams at side
panels and butt joints between panels reinforced with trowel
crade and stress skin.
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Tested Assemblies

1 IlOUR
CABLE TRAYS

.

Commodity Tested Fire Resistive Barrier Construction Test Arceptance Basis Test Number
'

24 in. x 4 in Steel Internal banding installed on cable tray. 1/2 in. V-rib panels Satisfactory raceway temperatures TU Electric

Ladder Back with with pre buttered joints, V-ribs perpendicular to tray rails on Satisfactory barrier condition Scheme I1-5 .

Radial Bend top ami hottom of tray. Scored panels on inside and outside '

(4 piece design) face of radial bend, scores filled with trowel grade.
Longitudinal joir.ts at side panels reinforced with trowel grade
and stress skin.

24 in. x 4 in. Steel Interr al banding installed on cable tray. 1/2 in. V-rib panels Satisfactory cable usual inspection TU Electric

Ladder Back with with pre-buttered joints, V-ribs perpendicular to tray rails on Satisfactory barrier condition Scheme Il-5

Radial Bend tcp and bottom of tray. Scored pancis on inside and outside Satisfactory cable fimctionality .

(4 piece design) face of radial bend, scores filled with trowel grade. I in. wide
ceramic banding installed around tray envelope at 24 in.
intervals.

TU Electric
24 in x 4 in Steel Internal banding installed on cable tray. 1/2 in. V-rib panels Satisfactory raceway temperatures

Ladder Back with with pre-buttered joints, V-ribs perpendicular to tray rails on Satisfactory barrier condition Scheme 12-2

Radial Bend,90* top and bottom of tray. Scored panels on inside and outside

Square Fitting and face of radial bend; scores lilled with trowel grade.

Tee Section Longitudinaljoints at side panels reinforced with trowel grade

(4 piece design) and stress skin. Buttjoints between panels stitched at various
locations and reinforced with stress skin.

30 in. x 4 in. Steel Internal banding installed on cable tray. 1/2 in. V-rib pancis Satisfactory raceway temperatures TU Electric

Ladder Back with with pre-buttered joints, V-ribs perpendicular to tray rails on Satisfactory barrier condition Scheme 12-1

Radial Bends top and bottom of tray. Scored panels on inside and outside

(4 piece design) face of radial bends; scores filled with trowel grade.
Longitudinaljoints at side panels reinforced with trowel grade
and stress skin. Buttjoints between panels stitched at various
locations and reinforced with stress skin.
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Tested Assemblies

1 IIOUR
CABLE TRAYS

.

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Basis Test Number

30 in. x 4 in. Stect Internal banding installed on cable tray. 1/2 in. V-rib panels Satisfactory cabic visual inspection RJ Electric

Ladder Back with with pre-butteredjoints, V-nbs perpendicular to tray rails on Satisfactory cable functionality Scheme 14-1
-

Radial Bend,90* top and bottom of tray. Scored panels on inside and outside

Square Fitting and face of radial bends; scores filled with trowel grade.

Tee Section Longitudinaljoints at side pancis reinforced with trowel grade

(4 piece design) and stress skin. Butt joints between panels reinforced with
trowel grade and stress skin.

36 in. x 4 in. Steel 1/2 in. V-rib p;mels with post-buttered joints; V-ribs parallel to Single point temperature requirements exceeded at 54 NUMARC 1-1

Ladder Back with tray ra!!s on top and bottom of tray. Scored pancis on inside minutes for conductor on top of cable layer

Radial Bends and outside face of one radial bend; scores filled with trowel 'I brough opening in barrier developed

(4 piccc design) grade. Separate mitered panel pieces on inside and entside face
of other radial bend. Lengitudinal joints at side panels a:vi butt
joints between panels reinforced with trowel grade and stress
skin.

36 in. x 4 in, Internal banding installed on cable tray. 1/2 in. V-rib panels Satisfactory raceway temperatures NUMARC 2-9

Aluminum Ladder with pre-buttered joints; V-ribs parallel to tray rails on top and Satisfactory barrier condition

Back with Radial bottom of tray. Scored pancis on inside and outside face of one

Bends radial bend; scores filled with trowel grade. Separate mitered

(4 piece design) panel pieces on inside and outside face of other radial bend.
Longitudinaljoints at side panels and butt joints between
panels reinforced with trowel grade and stress skin.

36 in. x 4 in. Steel Internal banding installed on cable tray. 1/2 in. V-rib pancis Satisfactory raceway temperatures TU Electric

Ladder Back with with pre-buttered joints, V-ribs perpendicular to tray rails on Satisfactory barrier condition Scheme 15-1

Radial Bends top and bottom of tray. Scored panels on inside and outside
(4 piece design) face of radial bends; scores filled uith trowel grade.

Longitudinal joints at side panels reinforced with trowel grade
and stress skin. Butt joints between panels reinforced with
trowel grade and stress skin.
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3 IlOUR
CABLE TRAYS

A

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Basis Test Number
3

6 in. x 4 in. I in. V-rib panels with pre-buttered joints, V-ribs parallel to Satisfactory raceway temperatures at R6 minutes when test NUMARC 2-10.
*

Aluminum Ladder tray rails on top and bottom of tray. Separate mitered panel was terminated

Back with Radial pieces on inside and outside face of radial bend. Baseline Satisfactory barrier condition

Bend application with no upgrades applied.
(4 piece design)
6 in. x 4 in. I in. V-rib panels with pre-buttered joints. Score and fold Satisfactory raceway temperatures at 86 minutes when test NUMARC 2-10

Aluminum Ladder single panel for bottom and sides on horizontal and vertical was terminated

Back with Radial tray segments with separate top panel. V-ribs parallel to tray Satisfactory barrier condition

Bend rails. Separate mitered panel pieces on inside and outside face

(Score & Fold) of radial bend. Baseline application with no upgrades applied

24 in x 4 in. 1/2 in. v-rib panels with post-buttered jointsi V-ribs parallel to Smgle point raceway temperature requirement exceeded at NUMARC 1-5

Aluminum Ladder . tray rails on top and bottom of tray and on inside and outside 172 minutes

Back with Radial panels above radial bends V-ribs perpendicular on inside and flose stream dislodged panel creating through opening

Bends and Tee outside of radial bends. Pancis on inside and outside of left
Section radial bend and tee section radius were scored. Inside and
(4 piece design) outside panels on right radial bend were mitered. Additional

overlay of 5/8 in. V-rib panels with V-nbs perpendicular to tray
rails. Joints were pre-buttered. Butt joints were stitched and
reinforced with trowel grade and stress skin. Longitudinal
joints reinforced with stitches, trowel grade and stress skin.

24 in. x 4 in. Steel 1/2 in. v-nb panels with post-butteredjoints. V-ribs parallel to Satisfactory raceway temperatures NUMARC 1-4

Ladder Back with tray rails on top and bottom of tray and on inside and outside Satisfactory barrier condition

Radial Bends panels above radial bends. V-ribs perpendicular on inside and .

(4 piece design) outside of radial bends. Panels on inside and outside of right
radial bend were scored Inside and outside panels on left
radial bend were mitered. Additional overlay of 5/8 in. V-nb
pancis with V-ribs perpendicular to tray rails.: Joints were pre-
buttered. Buttjoints were stitched and reinforced with trowel
grade and stress skin. Longitudinaljoints reinforced with
stitches, trowel grade and stress skin.
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Tested Assemblies

3 IIOUR
CABLE TRAYS

,

Commodity Tested Fire Resistive Barrier Construction Test Acceptance Basis Test Number ,

24 irL X 4 in. I in. V-nb panels with pre-buttered joints, V-ribs parallel to Single point raceway temperature requirements exceeded at NUMARC 2-10
*

Aluminum Ladder tray rails on top and bottom of tray. Separate mitered panel 86 minutes

Back with Radial . pieces on inside and outside face of radial bend.. Baseline
Bend application with no upgrades applied.
(4 piece design)
24 in. x 4 in. 1 in. V-rib panels with pre-buttered joints. Score and fold Single point raceway temperature requirements exceeded at NUMARC 2-10

Aluminum Ladder single panel for bottom and sides on horizontal and venical 85 minutes when barrier opened

Back with Radial tray segments with separate top panel. V-ribs parallel to tray Through openings in barrier developed

Bend rails. Separate mitered panel pieces on inside and outside face

(Score & Fold) of radial bend. Baseline application with no upgrades applied

36 in. x 4 in. Steel 1/2 in. v-rib panels with post-buttered joints. V-ribs parallel to Single point raceway temperature requirement exceeded at NUMARC 1-3

Ladder Back uith tray rails on top and bottom of tray and on inside and outside 167 minutes

Radial Bends panels above radial bends. V-ribs perpendicular on inside and Through opening in barrier developed

(4 piece design) outside of radial bends. Panels on inside and outside ofleft
radial bend were scored. Inside and outside panels on right
radial bend were mitered. Additional overlay of 5/8 in. V-rib
panels with V-ribs perpendicular to tray rails. Joints were pre-
buttered. Butt joints were stitched and reinforced with trowel
grade and stress skin. Longitudinal joints reinforced with
stitches, trowel grade and stress skin.
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1 IlOUR
AIR DROPS

'

Commodity Tested Fire Resistive Barrier Construction Test Acceptance Basis Test Number
'

Two 750KC M Power Two layers 330-660 Flexi-Blanket on each cable, seams on Satisfactory cable visual inspexion TU Electric

Cables in Exposed second layer pre-buttered with 330-660 trowel grade. Satisfactory bartier condition Scheme 15-2 ,

36 in. x 4 i 1. Steel Note: Protected cables laid in horizontal cable tray. Tray was Satisfactory cable functionahty

Ladder Bat k Tray exposed (no Thermo-Lag applied).

Cable Buwiie (3 Two layers 330-660 Flexi-Blanket, seams on second layer pre- Satisfactory cable temperatures TU Electric

cables) eroiting 1-1/2 buttered with 330-660 trowel grade. Flexi-Blanket reinforced Satisfactory barrier condition Scheme Il-2

in. vertical conduit at conduit stub interface with staples

stub; entering fire -
stop in end of
horuontal cable tray

Cable bundle (4 Two layers 330-660 Flexi-Blanket, seams on second layer pre- Single point temperature exceeded on cable at 59 minutes TU Electric

cables) exiting 2 in. buttered with 330-660 trowel grade. Flexi-Blanket reinforced Satisfactory barrier condition Scheme i1-2 '

vertical conduit stub; at conduit stub interface with staples and at tray interface with Satisfactory cable visual inspection

entering horizontal stainless steel mesh and trowel grade. Satisfactory cable functionality

cable tray

Single nonessential Two layers 330-660 Flexi-Blanket, overlap on second layer pre. Satisfactory raceway temperatures TU Electric

cable protruding buttered with 330-660 trowel grade. Flexi-Blanket reinforced Satisfactory barrier condition Scheme Il-2

from vettical cable at tray interface with stainless steel mesh and trowel grade.

tray replicating
thermal short
Cable bundle (I Three layers 330-660 Flexi-Blanket, seams on all layers pre- Satisfactory cable temperatures TU Electric

cable) exiting i in. buttered with 330-660 trowel grade. Flexi-Blanket reinforced Satisfactory barrier condition Scheme !!-l

vertical conduit stub; at conduit stub with staples.

entering fire stop in
end of horizontal
cable tray

_
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1IlOUR
AIR DROPS

e

Commodity Tested Fire Resistise Barrier Constniction Test Acceptance Basis Test Number
*

Cable bundle (5 Three layers 330460 Flexi-Blanket, seams on all layers pre- Satisfactory cable temperatures TU Electric

cables) exiting 2 in. buttered with 330460 trowel grade. Flexi-Blanket reinforced Satisfactory barrier condition Scheme Il-1 '-

venical conduit stub; at conduit stub with staples.

entering fire stop in -

end of horizontal
cable tray

Cabic bundle (10 Two layers 330460 Fle.si-Blanket, seams on both layers pre- Satisfactory cable temperatures TU Electric

cables) exiting 3 in. buttered with 3304M1 trowel grade. Flexi-Blanket reinforced Satisfactory barrier condition Scheme Il-1

vertical conduit stub; at conduit stub with staples.

entering fire stop in
end of horizontal
cable tray

Cable bundle (14 Two layers 330460 Flext-Blanket, seams on both layers pre- Satisfactory cable temperatures TU Electric

cables) exiting 5 in. buttered with 330460 trowel grade. Flexi-Blanket reinforced Satisfactory barrier condition Scheme Il-1

vertical conduit stub; at conduit stub with staples and at tray interface with additional

entering horizontal 1/2 in llat panel,330460 Flexi-Blanket and trowel grade.
cable tray

Single nonessential Two layers 330-660 Flexi-Blanket, seams on all layers pre- Satisfactory raceway cable temperatures TU Electric

cable protruding buttered with 330460 trowel grade. Flexi-Blanket reinforce.1 Satisfactory barrier condition Scheme Il-1

from vertical cable at tray interface with additional 1/2 in. Ilat panel, 330460
tray replicating Flexi-Blanket and trowel grade..

thermal short
Single nonessential Two layers 330-660 Flexi-Blanket, seams on all layers pre- Satisfactory essential cable temperatures TU Electric

cable protruding buttered with 330460 trowel grade. Satisfactory barrier condition SchemeIl-1

from 5 in (essential)
L cable drop

replicating thermal
short

|

|
|
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i llOUR
AIR DROPS

I .

Commodity Tested Fire Resistive Barrier Construction Test Acceptance Basis Test Number
.

24 air drop cables 2'-l 1-1/2" (W) x 1*-7-1/2" (H) x I l-1/2" (D) box design Satisfactory cable temperature TU Electric

from two 24 in. x 4 enclosure around air drop cables and embedded sleeves. 1/2 in. Hose stream opened joint between panels causing through Scheme i1-4 e

in. steel ladder back V-rib panels on top, front and sides of box with pre 4) uttered opening

horizontal cable joints. V-ribs perpendicular to trays on top panel. V-nbs Satisfactory cable visual inspection

trays (stacked) vertical on front and sides. 1/2 in. Ilat panel on bottom with Satisfactory cable functionality

through embedded pre-butteredjoints. Alljoints reinforced with trowel grade
sleeves buildup and stress skin. Panel butt joints at concrete wall

interface reinforced using stress skin and 2 in wide flat panel
pieces mechanically fastened to wall.

Page 43
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3 IlOUR
AIR DROPS

<

Commodity Tested Fire Resistive Harrier Construction Test Acceptance Basis Test Number
s

2 bare copper I in. preshaped conduit sections with post-buttered joints. Average conductor temperature requirement exceeded at NUMARC14
'

conductors exiting 5 Trowel grade buildup and stress reinforcement at longitudinal 104 minutes

in. vertical conduit and butt seams. Satisfactory barrier condition

stub into horizontal
cable tray

,

Page 4403/1I/94

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _



.

w

~

DRAFT D.IIndustry Application Guide

Appendix A -

Tested Asseinblies

1 IlOUR
SUPPORT / INTERVENING STEEL

*

Commodity Tested Fire Resistise Harrier Construction Test Acceptance flasis Test Number

P1001 Unistrut- 1/2 in. V-rib panels with pre-buttered joints. No reinforcement 12ter NUMARC i

2-1 - e
Vertical or additional trowel grade at joints. Protected distance was 9

in. from nearest conduit envelope. Conduit envelopes were
baselines.

P1001 Unistrut - 1/2 in. V-rib pancis with post-buttered joints. Joints between Satisfactory conduit temperatures NUMARC

Vertical panels reinforced with trowel grade buildup and stress at Satisfactory barrier condition 14

interface with conduits. Protected distance was 9 in from
nearest conduit envelope. Conduit envelopes were upgrades.

P1001 Unistrut - 1/2 in. Ilat panels with pre-buttered joints. No reinforcement or Indeterminate condmt temperatures (refer to Appendix B, TU Electric

Vertical additional trowel grade at joints. Protected distance was 9 in. Note 1) Scheme 9-1

from nearest conduit envelope. Conduit envelopes were Satisfactory barrier condition

baselines for 3 in and 5 in. conduits and upgrade for 3/4 in.

conduit.

3 in. Steel Channel 1/2 in. V-rib panels with pre-butteredjoints. No reic.forcement Later NUMARC 2-7

(C3 x 4.1) - Vertical or additional trowel grade at joints. Protected distance was 9
in, from nearest cable tray envelope. Cable tray envelopes were
baselines.

3 in. Steel Channel I/2 in. V-rib panels with post-buttered joints. No Satisfactory raceway temperatures NUMARC 2-8

(C3 x 4.1)- Vertical reinforcement or additional trowel grade at joints. Protected Satisfactory barrier condition

distance was 9 in. from nearest cable tray envelope. Cable tray
envelopes were upgrades.

3 in. Steel Channel I/2 in. V-rib panels with pre-buttered joints. No reinforcement Satisfactory raceway temperatures NUMARC 2-9

(C3 x 4.1)- Vertical or additional trowel grade atjoints. Protected distance was 9 Satisfactory barrier condition

in. from cable tray envelope. Cable tray envelope was upgrade.

3 in. Steel Channel 1/2 in flat panels with pre-buttered joints. No reinforcement or Satisfactory raceway temperatures TU Electric

(C1 x 4.1)- Vertical additional trowel grade at joints. Protected distance was 9 in. Satisfactory barrier condition Schemes I l-1,
Il-2,Il-4,1I-5,

from nearest cabic tray envelope. Cable tray envelopes were
12-1, 12-2, 13-1,

upgrades.
14-1,15-1
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1 IIOUR
SUPPORT / INTERVENING STEEL

*
Commodity Tested Fire Resistise Harrier Constmciion Test Acceptance Basis Test Number

*

3 in. Tube Steel - 1/2 in. flat panels with pre-t t:nered joints. No reinforcement or Satisfactory junction box surface temperatures TU Electric

Vertical additional trowel grade at joints. Protected distance was 9 in. Satisfactory barrier condition Schemes 10-1, e

and 10-2from junction box envelope. Junction box envelopes were
upgrides

>
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3 IIOUR
SUPPORT / INTERVENING STEEL

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Basis Test Number
I

P1001 Unistrut - 1 in. V-rib panels with pre-butteredjoints. No reinforcement or Later NUMARC 2-3
r

Vertical additional trowel grade at joints. Protected distance was entire
length of support members. Conduit envelopes were baselines.

P1001 Unistmt - 1 in. V-rib panels with pre-buttered joints. No reinforcement or later NUMARC 2-3

llorizontal additional trowel grade atjoints. Unistrut member was
attached to protected support steel, not in direct contact with
conduit envelopes, i c., unistmt member was a secondary
attachment to raceway barrier. Protected distance was 18 in.
from nearest conduit envelope. Conduit envelopes were

baselines.

3 in. Steel Channel 1 in. V-rib panels with pre-buttered joints. No reinforcement or Later NUMARC 2-10

(C3 x 4.1)- Venical additional trowel grade at joints. Protected distance was entire
length of support members. Cable tray envelopes were
baselines.

P1001 Unistrut - 1 in. V-nb panels with pre-buttered joints. No reinforcement or Later NUMARC 2-10

Horizontal additional trowel grade ai joints. Protected distance was 18 in
from nearest cable tray envelope. Cable tray envelopes were

baselines.

3 in Stect Channel I in. V-rib panels with post-butteredjoints. Additional overlay Satisfactory raceway temperatures NUMARC 1-3

(C3 x 4.1)- Venical of 5/8 in. V-rib panels with pre-buttered joints and stitched Satisfactory barrier condition

along longitudinaljoints. Protected distance was entire length
of support members. Cable tray envelope was upgrade.

P1001 Unistrut - 1 in. V-rib panels with post-buttered joints. Additional overlay Satisfactory raceway temperatures NUMARC 1-3

llorizontal of 5/8 in. V-rib panels with pre-buttered joints and stitched Satisfactory barrier condition

along longitudinaljoints. Protected distance was 18 in. from
cable tray envelope. Cable tray envelope was upgrade.
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1 IlOUR
CAIlLE TRAY FIRE STOP

4
'

Commodity Tested Fire Resistise Barrier Construction Test Acceptance Basis Test Number '

36 in. x 4 in. Steel 5 in. deep Thermo-Lag 330-1 (trowel grade) internal fire stop Satisfactory cable temperatures inside tray envelope TU Electric I

Ladder Back extended across entire inside width of tray. Exposed tray and Scheme 4

(Vertical cabling extended 12 in. beyond fire stop in test furnace. Through openings developed m barrier during straight

Orientation) with Remainder of cable tray (including portion containing fire stop) stream hose test, but did not penetrate or dislodge fire stop

40*4 Cable Fill covered with 1/2 in. V-rib panels with pre-buttered joints. V-
ribs on top and bottom panels oriented perpendicular to tray Fire stop met acceptance criteria ofIEEE 634
rails. No reinforcement or additional tray grade applied to
joints of tray envelope.

24 in. x 4 in. 4 in. (min.) to 5 in. (max.) deep fire stop constructed of 1/2 in. Satisfactory raceway temperatures (single point NUMARC 2-8

Aluminum Ladder V-rib panels, pre-buttered together. Fire stop extended across temperature requirements exceeded on one tray rail near

Back (lforizontal entire inside width of tray. Trowel grade used to fill around fire stop at 57 min )

Orientation) with edges of panels forming fire stop. Exposed tray and cabling Satisfactory cable visual inspection

Single Cable Layer extended 6 in. beyond fire stop in test furnace. Remainder of Satisfactory barrier condition

cable tray (including ponion containing fire stop) covered with
1/2 in. V-rib panels with post-buttered joints. V-ribs on top
and bottom panels oriented perpendicular to tray rails. All
joints of tray erwelope reinforced with trowel grade buildup and
stress skin. External steel bracket installed around tray -
envelope at fire stop location to support bottom panel of tray

_
coverage.

|

|

i

i

l
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- Identify configurations (segments)

- Determine tests to be utilized

- Evaluate performance parameters

- Address result
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Results o" eva uation:-

- PP bounded and upgrade tests satisfactory
on temperature and barrier integrity

acceptable for upgrade

- PP bounded and tests results exceeded
threshold temperatures

Engineering evaluation for component
operability at elevated temperatures

or
,

Evaluation of actual fire hazards versus
barrier performance for exemption, --

deviation basis
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- PP not bounded
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TECHNICAL POSITIONS FOR TEST RESULTS

Four Positions Stated:-

+ Use Of Baseline Time / Temperature Data Independent Of Barrier
Inspection Results

+ Use Of Cable Tray Test Data Independent Of Bare Copper Conductors
Installed During Tests

+ Use of Test Data Based On Total Enclosed Mass Per Ft. (Raceway +
Cabling) To Evaluate Similar installed Barrier Configurations

+ Use Of Specific Temperature Profile Data For Utility Cable Functionality
Evaluations

1
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Position 1: Use of Time / Temperature Data Independent .

Of Barrier Inspection Results Following Hose
Stream Tests

Baseline Conduit Barriers
.

+ Test Methodology
n Tests Performed Without Cabling -

;

n Multiple Conduits of Various Sizes Tested in Common Assemblies j
fn Fire Exposure Continued Until All Conduits-Exceeded Temperature.

Criteria j
;

I + Test Results j
n Small Diameter Conduits Exceeded Acceptance Temperatures First !

'

n Barrier Condition Continued to Degrade For Up to 39 Minutes Prior-
to Hose Stream Application

n Barrier Performance Not influenced By Loss of Material Structural j
integrity

,

_ _ _ _ _
.

-
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Position 1: Use of Time / Temperature Data Independent .

Of Barrier inspection Results Following Hose
Stream Tests

Baseline Conduit Barriers
+ Test Results (Cont.)

n Substantial Barrier Quantities Remaining At Specific Times
Temperature Criteria Were Exceeded

n 1 Hr. Conduit Barriers 22" Dia.: No Openings After 50 Minute Fire
Exposure and Hose Stream Test

n 3 Hr. Conduit Barriers 23" Dia.: Bulk Material Quantities Remained
With Isolated Through Openings After 102 Min. Exposure and Hose
Stream Test

.

|

| n Bare Conductor Temperatures inside Conduits Averaged 40 F
Lower Than Conduit Surfaces When Temperature Criteria Was
Exceeded

NEl
_ _ - - _ _ _ _ - _ _ _ _ _ - _ _ - _ _ _ - _ _ - - _ _ _ _ _ _ - - _ - _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ __ _ _ _ _ _ _ .
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Position 1: Use of Time / Temperature Data Independent .

Of Barrier Inspection Results Following Hose
Stream Tests

Baseline Conduit Barriers-

+ Conclusion - Baseline Time / Temperature Data Can Be Used To Evaluate
Installed Conduit Barrier Configurations Independent of Post Hose
Steam inspection Results

n Remaining Thermo-Lag Material When Temperature Criteria
Exceeded in Conjunction With Conduits Themselves Provide
Sufficient Protection Of Enclosed Cabling From Falling Debris

n Hose Stream Test Not Required by Latest ASTM E05.11 Draft
Standard

_

NEl
_ - _ _ _ _ _ _ - _ _ _ _ __
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Position 1: Use of Time / Temperature Data Independent
.

!Of Barrier Inspection Results Following Hose
Stream Tests .

| I

Baseline Cable Tray Barriers-

L + Test. Methodology
Two 24" and Two 6" Wide Trays Tested in Common Assemblies For- i

.

1 And.3 Hr. Applications
Temperatures Recorded On Tray Rails And On #8 AWG Conductors
Positioned-On Rungs, On Top Of Cabling And Below Rungs

n -1 Hr. Test Continued Until All Trays Exceeded Temperature Criteria
'

(48 Min.)
n.3 Hr. Test Termiaated At 86 Min. When Both 24" Trays Exceeded

Temperature Criteria And One Barrier Had Opened
;

e

d

: NEl
_ . - - _ _ _ _ _ .- _ _ - , . . - - ... . _ _ _ _ _ _ _ . _ _ _ _ __ -_ _ ___ _ _ _ _ __ _-__
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Position 1: Use of Time / Temperature Data Independent .s

Of Barrier Inspection Results Following. Hose;

L -Stream. Tests
!
4

Baseline. Cable. Tray Barriers-

+ Test Results
n 24" Wide Trays Exceeded Temperature Criteria First
n 24" Tray Barriers in 1 Hr. Test Continued To Degrade For Up To 27

'

Minutes PriorTo Hose Stream Application

[ Test Data From Extensive Instrumentation Demonstrates Barrier
Integrity' Maintained For Tray Envelopes Until Temperature Criteria

| Was Exceeded
.

4

NEl
. _ _ _ _ _ _ _ _ - _ - _ - _ _ _ . . . .__ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ._____ _-___ _ _ ______-_____-__--__ ____
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Position 1: Use of Time / Temperature Data Independent .

.

Of Barrier Inspection Results.Following Hose
Stream Tests

Baseline. Cable Tray Barriers-

+ Test Results (Cont.),

n Following Hose Stream Tests 1/4"-3/8" Of Uncharred Material
Quantities Remained Across Tray Spans Where Damage-To Cabling
From Falling Debris Could Credibly Occuri

n Areas With Little Or No Material Remaining Were At Panel Edges
A!cng Side Rails And At Joints On Undersides Of Tray Barriers

i

4

*

I

i

...

NEl
_ = _ _ - _ _--_--_-_ _ ____ - ---- __--__ _ _ _ - _ _ _ - _ _ _ - - _ _ _--_- _ _ _ _ - _ _ _ _ _ _ - _ - _ _ _ .
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Position 1: Use of Time / Temperature Data Independent l
.

Of Barrier Inspection Results Following Hose
Stream Tests

Baseline. Cable Tray Barriers-
.

+ Conclusion - Baseline Time / Temperature Data Can Be UsedTo Evaluate ,

Installed Cable Tray Barrier Configurations Independent Of Post Hose :
.

Stream inspection Results
n Reasonable Approach is Use Of Last Satisfactory Time /'

Temperature Data Points And Consider Barrier Condition i

Acceptable At That Time ;

n Hose-Stream Test Not Required By Latest ASTM E05.11 Draft ;
,'

Standard
!

,

6

~ NEl
. . . . . - _ . . _ _ _ _ _ . __ _ _ _ _ _ _ - _ - - _ _
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# 4

Position 2:. Use of Cable Tray Test Data Without Bare I
..

!Copper Conductors Utilized During Tests'

.

: :

|

Cable Tray Test Instrumentation !-
4

+ TU Electric Testing.
,

n1 Tray Side. Rails instrumented At 12" Intervals'

i .

n Single Layer Of Cables installed
n Cables Instrumented At 6" Intervals: Power Cable Positioned In

Center, Control / Instrument Cables Along Side Rails'

n Side Rail And Cable Temperatures Demonstrated. Satisfactory
Barrier Performance |

:
,

;

NEl :

.. .. . .
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Position -2: Use of Cable Tray Test Data Without Bare- .

Copper Conductors Utilized During Tests
4

.

$

.i

:

Cable Tray Test Instrumentation-
;

.

+ NUMARC Phase 1 Testing:

n Tray Side Rails Instrumented At 6" Intervalse .

n Single Layer Of Cables Installed '

n Bare Copper Conductors Installed On Tray Rungs And On Top Of i

: Cables - Instrumented At 6" Intervals t

,

'

: n Side Rail And Conductor Temperatures Demonstrated Satisfactory
. Barrier Performance !

4

;

:

,

a

i

.

'NEl |
'

_ _ _ - _ _
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Position 2: Use of Cable Tray Test Data Without Bare .

Copper Conductors Utilized During Tests
,

4

Cable Tray Test Instrumentation-
.

+ NUMARC Phase 2 Testing

n Tray Side Rails Instrumented At 6" Intervals
n Single Layer Of Cables installed
n Bare Copper Conductors Installed On Tray Rungs, On Top Of

Cables And Below Tray Rungs -instrumented At 6" Intervals
n Side Rail And Conductor Temperatures Demonstrated Satisfactory

Barrier Performance

. . . _
-

NEl
- _ _ -___-_-___--__- ____ ___- _ _ - _ . _
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COMPARISON OF CABLE TRAY TEST INSTRUMENTATION'

-

_=

/ N
.

,, TU ELECTRIC*.
;

/=. a
'

,

1

'
, .

/ NUMARC PHASE I*.

i &-

,

,

:

/ NUMARC PHASE 2*
.

f s\ ?

~/
,

.

NEI .
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Position 2: Use of Cable Tray Test Data Without Bare .

Copper Conductors Utilized During Tests
1

Phase 2 Testing - Bare Copper Conductor Below Tray Rungso

+ General
n Conductor Below Rungs Provides Early indication Of Envelope

Breach
n Side Rail Temperatures Dominant For 3 Hr. Configurations - Both 24"

And 6" Trays
n Side Rail Temperatures Dominant For 1 Hr. Configurations With 6"

Trays
n Results Less Conclusive For 1 Hr. Configurations With 24"-36" Trays

As Early Structural Failure Skewed Temperature Data
However, Trending Indicates Maximum Temperatures Also Occurs On
Side Rails For 1 Hr. Configurations With 24"-36" Trays

NEl
_ -. . ._. . _ - . _ _ _ _ _ _ _ .
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Position 2: Use of Cable Tray Test Data Without Bare .

Copper Conductors Utilized During Tests

Phase 2 Testing - Bare Copper Conductor Below Tray Rungs-

+ 3 Hr. Test
n Extensive Instrumentation Demonstrated Side Rail Average And

Single Maximum Temperatures 11 -57 F Higher Than Conductors
Below Rungs

n Both 24" And 6" Wide Trays
n Temperature Difference Attributed To 1" Thick Panels Which

Resisted Pronounced Sag Effects And Prevented Excessive Heat
Entry Through Bottom Joints

NEl
_ -_-__ _- ___ _- __
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Position 2: Use of Cable Tray Test Data Without Bare .

Copper Conductors Utilized During Tests

Phase 2 Testing - Bare Copper Conductor Below Tray Rungso

+ 1 Hr. Tests
n 6" Trays: Extensive Instrumentation Demonstrated Average Side Rail

Temperatures 10 -36 F Higher Than Conductors Below Rungs
n 6" Trays: Temperature Difference Attributed To Short Panel Spans

Which Resisted Pronounced Sag Effects And Prevented Excessive
Heat Entry Through Bottom Joints

n 24"-36" Trays: Results Less Conclusive As Early Structural Failure
Skewed Temperature Data

n 24"-36" Trays: Average Temperatures Of Conductors Below Rungs
!Approximately 10 F Higher Than Side Rails

-

NEl
_ _ - _ - - - _ - _ _ _ _ _ - - _ _ - _ _ _ - _ _ - _ _ _ _ _ _ - - _ - _ _ _ - _ _ _ _ _ - - - - . . - _ _ _ _ _ ___ . _ _ _
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i Position 2: Use of Cable Tray Test Data Without Bare .

Copper Conductors Utilized During Tests
|

|

|

|
Phase 2 Testing - Bare Copper Conductor Below Tray Rungso

+ 1 Hr. Tests (Cont.)
n 24"-36" Trays: Temperature Difference Attributed To 1/2" Thick

Panels With Wide Spans, Resulting Sag induced Stresses On Bottom
Joints Which Facilitated Heat Entry

n 24"-36" Trays: Trending Of Test Results Indicates Maximum
Temperatures Still Occur On Side Rails

n Test 2-9: Satisfactory Test Of 36" Tray Upgrade Had Maximum Side
Rail Temperature 30 F Higher Than Conductor Below Rungs

NEl
_ - _ - - _ _
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Position 2: Use of Cable Tray Test Data Without Bare
'

Copper Conductors Utilized During Tests

Conclusions-
.

+ Phase 2 Cable Tray Test Results Demonstrate Use Of Side Rail
Temperature Profiles is Appropriate To Evaluate Similar Installed
Configurations

n Four Cable Tray Tests Performed With Conductors Below Tray
Rungs

n Extensive Instrumentation
+ Accordingly, Side Rail Temperature Data From TU Electric And,

NUMARC Phase 1 Testing Can Be Us--d To Evaluate Similar Installed
Configurations

+ General Cable Types, Cable Quantity And Total Enclosed Mass Must
Still Be Assessed in Performing Evaluations Of installed Configurations

NEl
'

- - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - _ - -
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Position 3: Use of Test Data Based On Total Enclosed Mass -

To Evaluate Similar Installed Configurations

Bounding Positiona

+ Total Enclosed Mass (i.e., Raceway + Cabling) Within Tested
Configurations May Be Used To Evaluate Installed Configurations
Of Similarly Constructed Raceways And Barriers

if Total Enclosed Mass Per Length (Ibm /ft.) is Greater Than
That Tested, The Installed Configurations Can Be Bounded

n Basis: Greater Enclosed Mass And Associated Thermal
Capacity Provides Higher Thermal Resistance Of Contents
And Results in Lower Internal Temperatures

|
|

NEl
_ _ - - - _ - _ _ _ _ _ _ _ - _ _ - _ _ _ _ - _
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Position 3: Use of Test Data Based On Total Enclosed Mass -

To Evaluate Similar Installed Configurations

_

Bounding Position
+ Restrictions

n Raceway And Barrier Configurations Must Be Truly
Comparable, e.g., Ladder Back Cable Trays With Low Cable
Fills Would Not Bound Expanded Metal Wireways With
Higher Cable Fills Even if Enclosed Mass Was Equal

n General Cable Types And Applicable Temperature Effects
Must Still Be Assessed in Evaluating installed Configurations

NEl
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| Position 4: Use of Temperature Profile Data For -

| LUtility Cable Functionality Evaluations

!

Temperature. Profile Data For Performance Of Cable-

L Functionality Evaluations
' + Conduit Barriers

Temperatures Recorded By Thermocouples On #8 AWG:
Bare Copper Conductors Contained Within Conduit Test

,

Assemblies'

+ Cable Tray Barriers;

n Temperatures Recorded By Thermocouples Installed On;

Tray Side Rail Surfaces Or On #8 AWG. Bare Copper
Conductors Located On Or Above Tray Rungs-

+ Methodology For Performance Of Cable Functionality-
Evaluations is Outside Scope Of Application Guide

.

:

|

NEl
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AS-HUILT TO TESTED EVALUATION--

PAGE l OF23

Therino-Lag Fire Harrier Systein: SC-Tl - 4 |O |

Fire Area Location: GC lol 6AF660Ndv5 BUI69/Nd
Rf 6 AEE A 6G . ROOM 101 , Ivf L6VGl

,

Required Rating: | HouPs

f-
6G-TL A ldl-566 MENT Ol-4"<kCTB6L /CNDUlfUnique Segments:

6TflAlGHT RUhl
66-TL- 4lol-686MBN'T01-4"& $76&L &NDulf s

flAOIAL 66NC7(HOPQ
SC-1L- AIOI-68&M 9IWC2-4"b61GG L &NDl)l1

L6

CA- TL -4l Ol - 586 M BNf &44575BL 40tOJ tf)
|
'
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R Ju -
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Q , ,, Aa "

'f
"

v
s m ,cs

566.'

f.I
"- -u . o
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665 Aff achoo -filGRMo-l.A6 IN6TALLATION pg.TA|L$.
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Page G 2
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AS-BUILT TO TESTED EVALUATION
PAbd d OF17'

PERFORMANCE FIRE RESLSTIVE BARRIER: 46- TL- 4l0l .

014 05 4"4 coNourT 6TRAiGHT RutaSEGMENT:

RATING : 1 HOU R

COMMODITY AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

TYPE g pgjf gggggy qdpggg g g 7g[/ g g4 p | g g c g y

fTi2AIGHT ftnJ TEsr 2-1 6AMB Fog. ALL.'

4GND UIf 3"6 TU6 F98FOl2 MAri
val 2AM G*f6E'cBCKMMt 9-l S

411 4 11
4"416 TH$ sat 46, 3"4SIZE
wouto Scuw THE stMTA

3"[ cctifl40RATICW 8L5 4-f
'

Gt4ALL66f CcnDu EgrgEstero,sAAnEST- ,

TatRMAL USACITY. LtAST 1Mt21%L RESl$fAal6 '

AND LA%gST 6XTGRNAL Sui 2FA% AREA To %
-

MATERIAL q9ISI- M n[ ALUMilJUtd 4 196AMAL GAPActu cAito. 's

3''@STEGL 3"+ SA'"B MATERIALe 4" 6 -
'

ALO N lrJU M W O U . E,6tiiO
ST6CL(fAM bl LB65
TH6EMAL C65t5fANGE

<

[-to39 / M.Pt. 4"p ALUM. - tJo c,a Un Fall TdsgMAL MAGS | L,/im,4t,
CONTENTS #

- - CwDuiT 3.40*/I n.4+. GF INS 14LL6D cot 1FI6ugATro) .

CABtf FIR f 3 N NfE 15 $ EPA 1E:FL -fdA!V 51146R.

(F MTEGL -- CM61133*/lind
,

C Udill -40NourrlS85/Im.O. T65TGD Gotifl&URA11cN ANPD' WINO is14gzgscF6 50VND6!7-m.s wT.51.ct * ImSt m 3a
-

4*$$16 6L *fer%L= II.90*/Im.9t. Sa Maded) ,&^ 9**

14ott t 014 orJ Al, 6AM6- 11/A
'

OMAMN

-

S

L
'

A
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- _ _ _ - _ - _ _ - - - _ _ _ . - _ _ _ _

w-'

.

'

AS-BUILT TO TESTED EVALUATION
PAGE 30F 2f

PERFORMANCE FIRE RESISTIVE BARRIElk %~ I - 4 ICI
PARAMETERS gf eN: 014 OS 4" 4 conoult GTEAr6HT FiltJ

RATING : 1 HOU EE

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATIOh(S) EVALUAT40N
UTIL! ZED FOR EVAL,UATION

MATERIAL TYPE TH & ttMO-LA6 Mo- | TH&EMO- LAG 330-1 6Ar4B.-tgA
PgGSHAP6D CONDutT PR65tIAf6D GOM90lT
Sgc40Ns 666' TION S

TillCKNESS O, Er " +- 'I zs" 4 ''$ 0.50"t OR5''- o" iM WALLED Ga#I(2 W TWf
HA6 (MIG 46R 6ARPIC/' MAT'l8' @ O.(gEG"t 0.125', illAN 4"@ TE51ED AND
QulvALENT TWl&tWMo
3**f f65fBD, AND IS
4H6eSF6KG WAIND6D

STIFFENER (V-RIB) gg gA Ng,
LOCATION /

,

ORIENTATION

| STRESS SKIN |NTf,f NA L INTFFNAL 6AM5- N/A
LOCATION

,

- - - - . - - - - -



.

AS-BUILT TO TESTED EVALUATION .

PAGE4 OF 2.7

PERFORMANCE FIRE RESISTIVE BARRIER: @ TL - 4 IO l
PARAMETERS gg,6tqp,g-y ' 014 05 4 " 4 doivoulf crgAwrr RUN-ccMM00;Tv:

RATING : 1. N E

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

J NT TM pgg ,gggygggp g3g44 pgg_ggy7gggp gg7f gggg _ g/A
TohvT5 $clNTS FoK. sc1H (esTf/

60Nr:I6ugA%cNs

Tl6- WlE65 4"p - |/2" N'06 $fWNL8S$ hg^g [_ fg"gFASTENERS
ggy

61 d,6,TYR SPA dr44 6766 L B A.HP5 !Z"O.6, Ano TWc.gtaALLY BAMD5
14AX. #A4N A AND E" 140utD sound f B-WlR65,2" MAX * $PAditl6 fgotA f4AX. $FA 4|Al4 FE o M IM ADDl-flotJ . 8" TWICALBUTT To/NTS 5dTT -ToiNTs 6FA6f N6 MoubD BE 100NCE
3dqb _ J/g8' W106 GTAfHLgss MEd60WLY 6Y 12"
976&L 6 ANDS App 'Tgg- 14AX. SPAGN6 U' fib lEGO
IJIEF.5 12" VIAX. WAllHdt IN B C"f N i f S T S .~IH 6 S * dLT ,

u BR GPAUNd 16 tJOT ,o,6, AND Z" MAX. 3PN.ltl6
?gom gog1 $ogr3fS % HD&D,HOHGV&la MIW

UGG OF 416-Wl/255 FOR
IHS1ALL6D CGNFt&. AND YE6Y LOLIS

4t$ Tith httill CLQSC SPMING OF
FAS16NGy.5 CN FAOll\L B6NOS
-fucge untL SG Ho 4utmAL [MPAuf.

- _ __ ___ _ __ ___ __
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AS-BUILT TO TESTED EVALUATION
*

PAGE 50Fl?

PERFORMANCE FIRE RESISTIVE BARRIER: k- N' 4IO
PARAMETERS f%ggW: 61405 4"4 doilourr treAic,HT Rd4ce.v.M ant w :

RATING : ANN >

UARRIER AS DUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

UNSUPPORTED N/A F0F toMDui1r5 - 4'@colunu lT- A6 Ol54M66D UNO BR As-
3 _q /gn Gg1kJE6tl SD!L;T EdW16 - Ur6;ppcRf 6p8SPAN HALF EcuNDS GOnyfirquousti

SUPPcV1"6D BY 6,rJDulT. SuPPcA TS SPAH STRttWus2AL lam (RA1 1 1

(DR -GG12MBL CCNSIDUNM S''$ CGNDtst1~ n IM6MMb foK LABLC %

$h p 2 % 5 PA U n 6 fCfW 6 grJ f -gH oN A,gtg6N9 [gp L['WALLE
D E

f ggo

$lhORCEMENT
'

EstblFOgcE Mdn) ctl
STRAIAHT RUN FOR
ltMALL$D ANP T@$'T5D
LONFId20Khilotl5

STRUCTURAL AND q 3 pgggyjog gy gigs pgg.f6c1,cid otJ sat 46 -N/A
STEEL F10M BA Pl */- SrFGL FROM 6AprJGP-

EL R CTION
F;tN6L OP&, GNV(;LofG
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AS-BUILT TO TESTED EVALUATION
~

PAGE(OOF 2~/-

PERFORMANCE FIRE RESISTIVE BARRIER: 6G- TL- 4IO I
PARAMETERS 666MGNT 01405 4,,4 zoNDurr GreA)6H"f RUMCoMMOorry:

RATING : IN$-

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

BOX ENCLOSURE N/A N/A leM
PERFORMANCE

i

r

|

|
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AS-BUILT TO TESTED EVALUATION
PAGE"7 0F 1~f

Thermo-Lag Fire Barrier System: $b II. '4 |O l

d

Segment Nos: b66M6Mf5 0(405 4 &srssL(oNoulf
'5TRAI6H-T RUN

| NOUkRequired Rating:

Additional
Evaluation: ,A5 Ol6CU56#D IN 4M6 |M4TAL L60 TO

466TG D 9ARAM 6TGR GOM'FARl50td .
-THE IN9fALLED GONFl6UEATIdN is '
GouND6p BY T46 TESTED (cNFl6URA' don 5

LluMAf2C"n12-1 HAD TWlMNBf2 BARRIBR
MA4f5Rf AL , ALDMINUM 4"4 ColVDulT AND
L966 THERMAL MA66.THB TGt#6eA4URE.
tRl1tRIoN 6N TH6 Ob i'$lDE CC THE COMD41T'
FOR AV82A65 T&MFGR ATURB WA6 GXG66D#D
PI 46 MINU166 (305'F1, AT 60 MINuftM
W4GM T46 T' 61 WA5 9foFP6D-rM (GMNEAfuKC-6
oN-rWB duT51DE OF T49 66NDuff WA5 375 F6,H.
AND 32l IC AV6EA66. 'TW6 TUMR 4N-fH6 IN6;DG
&F -fHG CCHDUIT HAS 611LL 66LoH TGr&dQA1 ugh.
4Rl1M9tord (3%'P 6.H. And 291'F AVG.hDE,
BARElER GCNDITION WA6 $A1lsFAGTOEY foL( oWW6
T4G MO6& 6TRG A M ~T'f59T.

TUG 4C4GM8 9 I WAD fdUlVAlfAlf %IK4,N6gk

BARR)&R MA1GRIAL AND frsfL 4dNDut1 WiiIcH |6
to N4191' ANT W rru T46 Itr4Alf.DGQ 44WFI6. 9-l 4AD L65 i

TH2RHhl. MA% 00& 1o *fMB 6 MALL &K *S"bl0NDutf(SS6 P .2)3
TWE fGMPg8A41JVE 6H IN1r!RNAL 2ABlE5

#AT 40 MINGTGG W AS ~ BO9 F i4, AND 2.04 F
Av62A6B OM TAG IN'WDMENTA'floN 4AGLE,(W#n Oss)
sueRunotoupt6s on sas oosslov - confonueu--
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AS-BUILT TO TESTED EVALUATION
PAGE 6 OF27-

Thermo-Lag Fire Harrier System: '$b II. - 4 /Cl

6&&M6N $ 0!NOS.k"h M 66l DON 00ITSegment Nos:
G7RAl6HT EUL1

I NdbIbRequired Rating: _

Additional
Evaluation: -(ON'Il NU 6D '

OF 40tJOUI-f HAD INO6Tr$f2MINkrE
'fGM PBR. A'fu2G5 DVD TO AMGMOLl65
vacuestso IN -fuG 16cr RcPca f.1'HG
bat 2EIEE 2GNDITION LlA$ 4A-f 6FAddD/2Y
FOLLokilN6 TWE HO6G 6rKBAM -TEST.

BA66 D 6Kl TW6 AGGEPTA8LW AND LckJeEINTER.NAL.
LoMOuYT TBMPGRA40e& F'SepbeMANL6
Folc 196 4mALLGR -3b DIAM &'lyg 4169L.
&nNDurf h6 COMPA)?GO -10 TH2 A U &
ALUM /NUM toNDulT IN'f6CN AL T6MPgfA10/225
%DLM IMR6 ALLGPTARLS A4 60 MINUT65
HH2hl fH61691 lAAS-fGtMINA16b, I-f
IS CotJL Luf tw THAT 146 THilkWR BARRI6d
MhffjRI Al. AS IN64ALL8D OWJ' S1 EEL LONultfS f(Rf@5
f,6trKID92ARLY BM1TG K <MEMALLY.1td
Apbl<lo bl IN RO4H 4VA'T$ ATRUCTU[2AL-
/N-11MRITY LIA5 M AtNTAIN9D FolL6kilNd
4)G I4055 51'R.EAM 'fGTT.
IT ISTkBRBF0f-B doNCLUD6D THAT-fdB DA'rA ANO
f'ARAMGTGR GOM PARl50N To' 16sTED ccWl40RWTcd5
PROVIDE.5 RdA50NASLE- A% URAN 68-fHAT
198 IN6 TALL 60 4"$6*T&&L laMDUYf MI441H& .b25 2.I25
BArtRI6 C 'THllk)42SS AMO GRGATGR.THGRMAL HASS H AS
90ulVAL6ttr ARB GHDURANCt 7b A 1HR.Rh<6D A%2MBL'f.
IN Abbmotd .NO \H16RNAl LCHDUIT ~16M99Rkt0R65 (D&
BTNGft1951VD LMP!4, GK96Dt91H6 415*F l Ocn

QuALIFilA1Jc)j W AttM Alg DV6N 'fESI QUAufddA110td FOR)THE IN51ALL6D 4A6LB.(566 AffAC4&D P66UM6NfAT'CN
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AS-BUILT TO TESTED EVALUATION

PAGElOOFl}

PERFORMANCE FIRE RESISTIVE BARRIER: 6G- TL.- 4 to i

O2 J.cx1 4 'Yo,mva-r RAL/lAL. 8&NDSEGMENT:

WUkRATING :

COMMODITY AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTil.IZED FOR EVALUATION

ME dONDulT FRADIAL [36NUS [OrdD(JIT FAD)AL $5140 '6At/JC- TC6T5 Lf'TILi&fD
4& C,t49JF02 HofRIE. 3"4) fJUr4A(2G TLT l-G f'OR b_L___ PN?Aftl6TER

6!!C M Gt6- Nr HOf<i W %% 4'l p Nui4n/RTccr 1- f Gr4 P AMidora 5.EXcc PT7 1DE e -I tiftuasi> cnty cte PM 15(I(o2" qs Tu E TEs.T ce i r

4n4 3 4 <g s7 1 - G (ruor.s,g) 5t4ALLeg y 'f6CTEDdsize

&cNPI602A%)l OR SnrAs~4 ,, @ - TST l- I b.h dj WE SouMUS IN5'TMF
&Gnf t6. 6fAMLE 4-I)

~

MATERIAL 9f6 EL- A" 4 - 6-f66 L ALuiAni iM povii
#L ## # YI

4" Q - AL ul A lt hJul

4" h GTCGL Ccr400\T d % ALLitA Col suu sTl2-t) 1TI6cmnl TAACs OF sityrALLED

D LotJbuiT=3.40 4 Lonfin N'l&SiliD
LML6 WT. = 1.ol*/bn.k ("*" 9 515R co *" c0 co'' N s ^ " o is * rcro m3sreet coreutr:to.73%a (%4tE-)GoNMiiT l Sb mR flOuIM6

#II.9 0 /Im.ft.. %L :-
ORIENTATION fg,(jy _ gcg|t , 444-|}yfg.,/yggy, pb AL MENDS lti'f6'JT6D

666.04 - HOP 16/V6pi. 3." c[ - 110/21 E./V6R7', 'h# fh'g ,![;fgg
4'lCtITATsul AND THC26-
For$ VUt40 INGThlLCD

i

*

- _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ . ___.m__.________e_m . _ _ _ _ _ _ _ _ _ _ _ . _ _ - a _ _ _ _



I'

. .

~ |
1

0 Q

IhN$
it4-c$

J 64 e 5 5igw%E8 e z ,a
m5" $1 u a5 t !a= m3 -: x sT o g $w n - 1o n$'hMo3tw

c

3 d s = = h< h6@skeI
e-

b DdkI
z i F 4

i e
x< 82 7 4 ra a peg h os - um m i ya ez z wo g ew at u e l

f.u99[$m eL b e
U Tq sam w 2m

04 U $$ OM dTd 2
S 6 t E R N i! 1( 4f e i&S EE

<

- I
-*54

4%0 gaab
z az ra =i hm

O z2 00 O *$ Me0T
m

P 94 nl : d s92
< H ;;a fG O - ' d'l p' g , ui s

e
kN h Yh

E@2Dhu
Z2

? t E w$
Ard 8B $c E! *g

B sa M< E d 33 8
m3+e o- c a . 2

s ge zx = a , i

$ y ;n, *S$a& 4

-

10 ++a n# ss = - = < = =+ u bx vo mm e = y e'a ro
& Y
s i

F
= z -r

$ !

!8 ! me e
E =

Sz m-<

=J a
a a e aq q Gw e C 4q\LeD h cr. z .jg

u< p @.go ee a g
E! 5 N M 4 -(2

Ey
s 8m a vtw e

a
W W 2
WE & i8 z

m 2 9<
Gz*# 4 W

*

Hw$ Wo!
=e5

E E U
$ H h 5
m: a 1 i! Eis! "$$

- - - - - - _ _ _



_

.

9

.

.

AS-UUILT TO TESTED EVALUATION
PAGEl2OF1+

PERFORMANCE FIRE RESISTIVE BARRIER: N-Il~ 4 /d /
6St/16NT$PARAMETERS
ce=:0s:Tv.OEk04

1 H O tiftRATING :

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

JOINT TYPE fgg, BUTTFJED Suff Tc''t* 4"4 - FRE- BUTTvKO 4" 4 - 5AM6 - ti/A
-NilT C EE D PlGCBs N/ Buff 70 erns Mim E6b 3"f -
BUTT TclHTs otJ eActAL picc_ss W/ Buff %inirs 57aucfusML- u gemer

BBND ON 12Abi AL SENu 15 66TTff6L STRUC1Wldll/
Ong -fdArd INSTA(LED. HOL1GvEg

6A52Lirif;- A"cp BA36Llr16 winuifmct
FDST g.uf1612GD SufficinT5 BAei?!Giz Mki& RIAL ExM@4tD
MlfGi2ED Plff(;5 H/Budf id0 J P 6 N ' M 6 5 A d D I" 4 H ^/d

DF-PTH H WH '' ||2>" % ||4''10a27s GN RADIAL F]CNo UNLD^R260 ~THEVIAGL^kU P&T2Ab r': - A'N lwG I N A G AS cF
3itoM GL G.RADG LLO-l GMf 4 -1 C l ADJAL BENDGAT 4 &XT6T4NAL 9rm5 %

FASTENERS 1} 5-WlM&6 4u p 4 3"h - TAM 26 dIRL'U'IUl2/\bl'I <b5~Ibb
I c>r 2 MAX. TtB NIR65 S P A C i rJ 6 O rd 6 ASEL INE. O#WIb t" A 5 6

WS<AF(g Mif6T26D 56Cfl0N gNe< Wi1H [/a w:DF_
ts ggquul6b FOR pjANDf W'M W# s

INHIBIT %L, BXPAn51ordgy 94 *
AhD ACTN A110N ^^D
T4G REFog E NeutD P4
IMSTALLE.d

!

|

L
;

|

_ _ _ _ _ _ __ __ -______- -__--___
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AS-IlUILT TO TESTED EVALUATION
PAGEl3OF27

PERFORMANCE FIRE RESISTIVE BARRIER: bG Tb'4IOf

6f(3MpjM;OC ;1 OkPARAMETERS
COMMO"!N:'

RATING :

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

UNSUPPORED ()/A- FOR cctaDutTS N/A Fog 4crJotalT5 m/A
SPAN

I
~

I ORCEMENT
3d g - OP6RAb5 L1lif4 3"@ T65166 DCES NC
$41GRNAL 170aWgL 6RADE B0u ttD I NSTA6 L C_D
336-I AND STRG5 Skid

sTRucmRAL AND 56E 6PA. I 4 5 st6 566145 566 566 14 5
INTERVENING
STEEL PROTECTION

_ - _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ -



.

...,-
r

~

AS-BUILT TO TESTED EVALUATION
PAGE140F27

PERFORMANCE FIRE RESISTIVE BARRIER: 6C' TL' 4 IO I ~
PARAMETERS 586 p)p,N-f$ 6P 4 04.couMoorry:

RATING :

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

BOX ENCLOSURE FJ/A N/A F4/APERFORMANCE

__ . . __
.. . . .. . ._ ~. ._ _ _ _ _ _ - - - - - - - - - -
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AS-BUILT TO TESTED EVALUATION
PAGE J50F 2 + ;

!

Thermo-Lag Fire Barrier System: 6C ~Tt.- 410 |

EO2 r04Segment Nos:

i

:

i

1 NE.Required Rating:

Additional
Evaluation: 'TM ERMALLY 'fH6 |N6TALLc b tcNsi6ullAfrot'l

FoK ~ EAal AL' BENDS WITM THlG Rff,f.2
0 6 2G '' 1. C. lLG " 6A5 5L IN 6 M ATG ~ RIAL
Wou L D PE RFOR M LOtJ$l5-RANT W ITH THE ,

'f66T&D LON#16URATlcAJ IN A656MFkY |

1-(o kt Wl C 4 H A O AGG.GP' TABLE TEMPGR ~
Mul?G5 FoR 4h6 dNG WR, Pl|22 DU(2AT/(41 i

AND 'TUE 6CHidM E ci- I Fo/4 $1RA16H-t' |

Ruta catJou tT /5E6: 566M(1rdf514 5 PARAMff6R
d4 M t)Al2|SC N5) IN 80TH G A565 .1'FM PE R-
A-ra12n5 wGeG ACLGPTARLG V6R b" #
cerevif 5 W hicH WoU LD PERrORM WOR $8

'fd RMt1LY C FE R TA GLE 4 -l h I N A b b i -rf c ol
MU M Al2C T667 2- ( WITH NON UP(# ABED
'TH INtd G d M ATGidl AL 4 AD AGLGFTAdLG
ikl4raPNAL 4GNDUlf TMpgeJrTU1265 Af
TAG EADIAL P;6ND Wla4N T461851 WAS
TWRMINAf 60 #f E O MlNtifES.1M GotXLUSIcM
WHEtj 60M PARIN G 'T.C. DA TA PRB $ HAP 56
WALF Ect1NOS ON RADJAL G5ND PEI?F0F'M
THERMALLY EQUlVALGNT OR 851TW wad
S4RAIGHT TUN' APPLl6ATl0NS,
9fRUL-1U R ALLY . TG97 2 - I BA5 ELIN6 4"p
ALUMINUM EAbl AL SGND H Ab 5AvisFActc/2Y
BAPRIER GoNDITlotJ FOLIAWIN6 ~746
HD56 STREAM 4657 WrfH APP /20VlMA166Y
A I" GMAR. LAYER. AND 1/8% 1/4" OtKHARPGD
MATEj2.lAL A6 AIMS 1 TH6 GGNDuiT IN (GobrTIN UfD)
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AS-BUILT TO TESTED EVALUATION
PAGElkF1Y

i

Thermo-Lag Fire Barrier System: $C- TC.- 4 (C |

d2i04Segment Nos:

Required Rating: 7 NE.

Additional
Evaluation: GdNTINU6D

AREA 5 MN 'I4 6 EADI AL BEND,
REF6R$NGD GcNOu)1 -TES73 MAVrs
6 Ho kin TH A-r s'2G5H AP6D WALF E6LIND
APPLh' Afl6N5 dN &iNDUlT5 PO NOT
PAlt <1'gU MUf2Atl'(, ON LY IW G A545
(4 BUEW THi?00 /_34 W N 6h) M A'f 6 21 A L 1

i$ 6P6Mf Dd OP6N)N63 C tL U/2. IN |

MUG CASG Gfa 4H15 4MIW2C MA19RI AL
1u626 is R6A50NA8l6 A$5URANC E
'u AT 149 Gr E @UE NON- flP6161DED ;

IN6 FALL 6D 2ADIAL B6 UD HAS CiRE
BNbuRA MCG CAPABILITY EOulV AL6NT I

~

16 ONE 40U R

1

|

|

l
|

_ - __ __
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AS-BUILT TO TESTED EVALUATION
PAGEl70F G

E- TL- 4101PERFORMANCE FIRE RESISTIVE BARRIER:
PARAMETERS 03 4 60f1DJLff BOXSEGMENT:

RATING : 1 N f3 -

COMMODITY AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
llTILIZED FOR EVALUATION

TYPE ild>GONDUFF LB NUMAE WT l-6 WTED ANN. 6Al46 %
3"y fotJoul6T -5 TEEL ALL F6 RFoRfwi(6

" NU M ARC TFJ5 2- I PARAMETFg5

4 " 4 fonibdLCf- ALLIMI.
SIZE f Il f0$ 4"6 LaibLtL61IS TH6 5AM6

AeLD 2f <;t; LptiLD BOUtJD2n It191ALLgD C6tIVISUT]h1160'

IABLE 4-[
M^T N ^' 6ft!6L 4 " 4 AturainiuM 666 66GM8NTol M

'" '
3" 4 5156L

COraENTS Sgg Stg. os {os SGG cgs ot%cc $Et 66&ACNT CIf G5
DIslu% ION

ORIENTATION '/6RTIGA L s/6R44AL foe 80114 6 ant 6 - tJA
4U$ AND 3'' 4

. -- _ _ _ _ _ _ _ _ _ _
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AS-BUILT TO TESTED EVALUATION
PAGEl80F 2?

PERFORMANCE FIRE RESISTIVE BARRIER: 6G4L.- 410 (
PARAMETERS Sg6p)gNT 03 4 g O 4C N D Lil E T S O XeeMMeerry:

I NNRATING :

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

MATERIAL TYPE TH6ftMo-LA6 3'Az-I fW6RMO-% 3%-i @ - 9 45
V- 6RooVCp PA46L5 Y- 6pooVED PANGL5

TillCKNESS g gcggd _ 77g i" ANb 3" 4 6.so 1hiNNEft YdsTGD MATErALd

+ 0 .1 2 6 - 0 WoutD p6ublD INSTAL,LGD

STIFFEm (V-RIB) INfgRNAL- Nof cgiTIGAL INTGRNAL- Nof GRt1KAL 6AN'lE- N/A

ORIENTATION

STRESS SKIN I N-f6RNAL J MT6RNAL - 4"[ 4 3" @ FOR dil5 PAlzAMFTER dHLY
lnTE(2NAL STRESS 6 KINLOCATION

GX16Rta!% - Sud, 56G. gypturqch

[GIFoIMEM9ff5AM6- N/A
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AS-BUILT TO TESTED EVALUATION
PAGEl3 OF17

4- TL - 4 !O l4
PERFORMANCE FIRE RESISTIVE BARRIER:

.fck-{h;Tk: 03 4"h 40dDUL6f 60X

RATING : .L N2

IIARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

1 INT ME fyg_ gyqqgggy gyqq fa ,y ,gyg(gggy pgg g g ggggg gg;7(75

ToI NT Buff TOINT 4%TGD LGiF(SuratTicr15
BOUND \tISTALLED

$n4 _ gygqy
Suff 10Itn
6456LIH6

FASTENERS 45 WlRES AND 4'' cp dcNDULBT AND 'T65T6D 8OUNDS INSTALL 6b

t/2" WIDE STAIN L&s f 3" <A GorJDULET- l /E" (SEE TA6L6 4-h
STB 4L BArms orJ Box WtDE 5,5' BAND 5

_ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - _ _ _ _ _ - _ _ - _ _ _ _ _ - _ _ _ - _ _ - _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - - _ _ _ - - _ _ _ _ _ _ _ _ _
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AS-BUILT TO TESTED EVALUATION
PAGEldOF 27

PERFORMANCE FIRE RESISTIVE BARRIER: @'TL- 410 /
PARAMETERS 6%MrstrI~ O3 4 n b 40^10dLET SdXCGa:L;ODITY . 1

RATING : A Nfd.

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

UNSUPPORTED N/A n/A iga
SPAN

W d" C<>tJ bulT - N /A
4 "4 ccNDuter NumAnc-rps

I FORCEMENT 2- | F1h52 LINC H RD SMl5-
3" f G6NbulT- FACToOr 6Al2RIGK C6ND.

FoLLaW i% so min,
t!XTERl4AL TgoW6L@ASE

##" ^#'O WC 57 DAM" ,O-( AND 6TR$65 3/+' cnAn hvPT9 AND |/8"
22

SKI u AT ToaN$ to I /4" ONCH ARRC, NATG4(
RGMA/N W6 Follcwin1614,5,
IN1YRFAct! Posc fs BETlaGMr

Box 4 4 oNDUl*T's IMTACT.
383 4 CONDULET NumARL TTsT
l-G WITH Ex1TERNAL Jo#NT
Lif%9Ab6 FMD SA1kFACTRRt'-

STRUCTURAL AND N/A N/A NM MRR)ER 6cNDTid
'

EL RO CTION ANb (so tAnd. FIRG
buRAT10Al. InsTAREC
NceT _ RouND6b BY
TW GD

- - _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ . - . - _ _ _ _ - _ _ _ _ _ _ . - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ -
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AS-BUILT TO TESTED EVALUATION
PAGEZIOF19 ,

K-n- 4 to /
,PERFORMANCE FIRE RESISTIVE BARRIER:

PARAMETERS 6 66 31 66rJbULET $0X
:- -

IW*RATING :

BARRIER AS BUILT CONFIGURATION TESTED CONFIGURATION (S) EVALUATION
UTILIZED FOR EVALUATION

BOX ENCLOSURE %X- W/ | hr. PANBLS 4''4 dcroibu w '/vels 68; Wxf Ms-'

PERFORMANCE 7 g gg g4 coggoLgf 5',6 4cNDUL UPWAbt
Qg.g yARAMC1G.&Mf@soif LJ11-II BMv2NAL 1?cHEL -

GRbbE' N STECSS SKIN
!

!

J

, t

a

k

{

I
~r

?

1.

;

;

. , - , . . , , , . . . _ . _ _ _ - _ _ - _ _ _ _ - - _ - _ - - _ _ -
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AS-BUILT TO TESTED EVALUATION
PAGFAOFU

Thermo-Lag Fire Harrier System: 6C- fL- 4IOI

Segment Nos: 03 4" @ GONDULET BOX

Required Rating: 1HE.

Additional
Evaluation: T46 JNGTALL6D dcNFl6URATioN 15 86UND6D

BY TG$TGD C6HFl6URATIbNS SXC6PT F6R
THE UP6f2ADG C# TOINTS ON TE901-(o (3"96
GONDULET W/ GX16RNAL 6H'655 5KitJ4TRcW6L MOf.)
-(4EEM ALLY, Wifu THE INST ALL5B Tul(K5R
BARRIER, MAT 6EIAL AND lNGREA$EB THEEMAL
MASS OF 149 UADULST,146 l'GNbul&T BAEElGR
WILL P6R5'0EM BETTEft14M TWG GoNDulf
SA2alER. Polc E6FERENCEB con 0Ulf16575
TEMPERATURG5 A7 GONDutE13 tract WELL
PEcot,I -rltE AVERAGJ2 Fce TRE cotAvif RuN,
(56E ATTACHED TG, LURVFM)
6fi2UCT. ul2 ALLY . AT 60 MINUTG.$ T46
r(ON-UPGRADGD'SoKUYST1-0 HAD6ATl5FAC1MT
4GMPG RA1ullE5. AND BAREIEC iN12C,fltYv',

'

PotlokilNG TR6 BME STR6 AM fET$1'
Tuf RE LIA5 R65f BUAL NON 6MAIEEfB
__ M AT6 2fAL O/8"- l/4") A ND AN APF/2cx JNATE
3/4" CHAR LAYE R, TH6 UP6RADGD Box
(1561 I-@HAb A(LGPTABLG 97RulfU2AL AtD
4ntRMhl PGRft)RMANLG FOR TH2 VULLIHR,
4Gsf DUrAT10N,
IN (DMCLU$loN ,GIHLG TH6 dOIN15 6F 4HC IN-
6TALLGD (ONF16Ul2AT)ord ARG Nof BOUNDED
BY A TESTED GoMFl6uRATl0N FOR MoRE THAd
so NirJ, T4G BARillEE LAMNOTBE ExPtiLiflY
coNsiDEREDTo $TRUCTURALLY PA0 VIDE
I Hg., FIR 6 GMb UR ArlCE CONTIN U60 .
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AS-UUILT TO TESTED EVALUATION
PAGE1?OF17

Thermo-Lag Fire Barrier System: 6C-TL-410(

Segment Nos: 63 4"4 60MDULE'I 6dX

1 HR -Required Rating:

Additional
Evaluation: dO NTIMU60

TA696F626 CTHGR C PTIONS SH00L O
BG CGr%tD6R&D IE - UP6|?Ab2 > FUPTMGR
$6clWG Gx5MPT#oN P209, RisRMstssMgNT,

7 j

BSC

OPTIO N 1.-
SAS6b on BAS 6 0F APPLIC AT16M AND
i4r to M AL It4 PACT (NE/cdT . AMPAtlTY, ETC.)
THN ItMTALLC-p 60NDULET BOY WILL Bs
UPARADE D cc N61 STENT Ni-f H THE Up6EAQE
UTilliEE9 iti N u t A Al2C '7657 l- G . TWl5
DE6% td 15 TN GRE FARE 800 N06B PE
THG NUMAs2C l-6 TEST 6D cotFl6uRATictJ
AND 15 E4UlVALENT" TO A ON6 HOUR
E'A1 ED Ass 6 M 9LY,
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"'TC #219-

TC #193
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TC #217s
TC # 194 NO TC #216
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/TC #195 N OMEGA POINT LABORATORIES INC'
TC #212 TC #215 j Project No. 13890-95676g ITC #196 j

TC #2M TC #205 TC #207 TC #209 TC #213
TC #197 g

\ \ \ "
TC #198 -~f Fig.12 Thermocouple View of 3* Steelb ,\ \ d \ \ \

~ Conduit Configured for 1 hr Test, Rev. OTC #199/ -*~

TC #2M
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Drawn by
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Date:Mof/
Approved byp e< Date:p/4
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NUMARC
Project No. 13890-95676
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