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Arizona Public Service Company
P.O. BOX 21666 ~ PHOENIX, ARIZONA 65036

December 1, 1983
ANPP-28331 — WFO/JYM

Director of Nuclear Reactor Regulation
Attention: Mr. George Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating, Station (PVNGS)
Units 1, 2 and 3
Docket Nos. STN-50-528/529/530
File: 83-056-026; G.l.01.10

References: (A) Letter from E. E. Van Brunt, Jr., APS, to G. W. Knighton,
NRC, ANPPW7924, dated September 29, 1983, Subject:
PVNGS Units 1, 2 and 3.

(B) Letter from E. E. Van Brunt, Jr., APS, to G. W. Knighton,
NRC, ANPP-24091, dated June 15, 1983, Subject: PVNGS
Units 1, 2 and 3.

(C) Letter from G. W. Knighton, NRC, to E. E. Van Brunt, Jr.,
APS, dated April ll, 1983, Subject: Summary of Fire
Protection Program Site Audit.

Dear Mr. Knighton:

Attached are the revised responses to the remaining outstanding fire
protection open items.

The attachment and Reference (A) provide the responses to the additional
questions which resulted during the review of Reference (B). The
additional questions were identified at an August 3, 1983 meeting in
Bethesda, Maryland.

Our response to Reference (C) has now been completed.

Please contact me if you have any further questions.

Very trul ou s,

83|2050536 831201
PDR I6IDOCK 05000528
F PDR

EEVB/JYM/sp
Attachment

cc: E. A. Licitra (w/a)

E. E. Van Brunt, Jr.
APS Vice President
Nuclear Projects Management
ANPP Project Director

II
D. Kubicki (w/a) A. C. Gehr (w/a)
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Mr. G. W. Knighton
Page 2

December 1, 19S3
ANPP-28331 — WFQ/JYM

bcc: A.
W.
T.
K.
D.
D.
G.
K.
S.
D.
J.
T ~

B.
B.
J.
W.
W.
D.
S.
N.
S.
C.
0.

(Trlr 5A PV)

C. Rogers (w/a )
F. Quinn
F. Quan
E. Jones
Neal (2350)
Canady
C. Andognini
W.'ros's
R. Frost

'.

Fasnacht
R. Bynum
G. Woods
Fernow
Meyer
Smith
H. Wilson
G. Bingham
Keith
Shepherd
Baldasari
J. Grier
R. Dunaway
Zeringue





December 1, 19S3
ANPP-2833 1 — MPO/JYM

STATE OF ARIZONA )
)

as'OUNTYOF MARICOPA)

t

I, Edwin E. Van Brunt, Jr., represent that I am Vice President,
Nuclear Projects of Arizona Public Service Company, that the foregoing
document has been signed by me on behalf of Arizona Public Service
Company with full authority to do so, that I have read such document and

know its contents, and that to the best of my knowledge and belief, the
statements made therein are true.

Edwin E. Van Brunt, Jr.

Sworn to before me this~/ ~day of 1983.

My Commission Expires:

MyComm1ssfoa Expires pprg 6. $987

Notary 'Public 43,»'
/

JJ"'J
1
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VERIFICATION THAT INSTALLED FIRE
PROTECTION PLANT FEATURES SATISFY

PREVIOUS COMMITMENTS

Question 1:

Verify that doors in fire rated walls and partitions are listed for use in
that type of wall or partition.

Response:

All fire doors are, or will be, labeled fire doors of the fire "'ating
required for the wall rating, (i.e., 3 hour wall: A label, 3 hour door; 2
hour wall: B label, l-l/2 hour door; 1 hour wall: C label, 3/4 hour door)
with the exception of doors that have removable transoms and/or have both
louver and glass view plates. The exceptions have been certified by the
manufacturer (a) to be of UL or FM construction (but without label) offering
the corresponding fire rating protection. These doors are listed in the
accompanying table:

FIRE ZONE DOOR // WALL RATING DOOR RATING REMARKS

28
29
42D/42A
42D
42A/42D
42B/42C
52A/47A

(b) 48
54/52D
47B/52D
55
57A
57G
HP Office
57A/57
MEN'S LKR

(c) 74
59/62
61A

F105
F201
A102
A104
A110
A118
A201
A204
A213
A216
A302
A317
A320
A323
A327
A335
Gill
R107
R121'

HR
2 HR
2 HR

2 HR
2 HR
2 HR
2 HR
3 HR

2 HR
2 HR
1 HR

1 HR
1 HR
1 HR

1 HR
1 HR

2 HR
2 HR

B
B
C

C

C

,C

C

C
O

B.
B

WG&L

WG&L
RT
RT/WG&L
RT
RT
RT
RT
RT
RT
WG&L
WG&L

WG&L
WG&L

WG&L
WG&L

WG&L

WG&L

where RT = rem'ovable transom
WG&L = wire glass and louver (series S6)

Notes: (a) Fenestra letter, September 13, 1983, certifies that the
series S6 doors (WG&L) supplied are made with
construction, material and workmanship approved by UL for
'classification as l-l/2 hour (B label) or 3/4 hour (C
label) labeled doors. (See attachment 1)

(b) Door 8 A204 is not certified or labeled for 3 hours but
is a hollow metal door constructed to general 3 hour fire
door standards. This door opening is in a concrete wall
separating the Auxiliary Building, Zone 48, from the

'adwaste Building, Zone 61C. The combustible loading in
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Zone 48 is 3 mintues, consisting of cable insulation, and
Zone 61C is listed as "none" because there are
essentially no combustibles in this zone. There is a
monorail passing through the upper transom door, and
there is a removable piece in the monorail to allow the
double swinging transom door to close when the rail is
not in use. There is no redundant safe shutdown
equipment in either zone, and these areas are open and
readily accessible for manual fire fighting. Automatic
sprinklers will also be added above both sides of the
door to prevent any possibility of fire p'assing from one
zone to the other when the monorail is in use., This
modification will be completed prior to fuel load.

(c) The central wall in the MSSS was incorrectly shown in the
FPER as a 3 hour fire wall. Figures 24, 25 and 26 are
common fire zones (Zone 74). Door Gill is a non-rated
door. FPER figures 24, 25 and 26 will be revised in the
next amendment. This change has no significance on
separation of redundant safe shutdown equipment.
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Question 2:

Verify that the lack. of structural steel fire proofing will not cause
structural collapse during a postulated fire in the following plant areas:

a. Floors and roof of Diesel Generator Building
I

b. Elevation 140 feet in the Main Steam Support Structure

c. Auxiliary Building Zones: 42A & 42B
47A & 47B
55 & 56B

Response:

a. The reinforced concrete floors and roof of the Diesel Generator
Building are self supporting. Other structural steel material is not
required.

b. The Main Steam Support Structure (MSSS) is provided with water
suppression on all levels. Even an exposure fire cannot reach the
roof support columns and/or structural beams. This structure is also
open to the atmosphere at the roof line providing natural heat
ventilation. Additionally, water spray from the spray nozzles for
elevation 140 ft. area arranged such that the columns and beams will
be sprayed. These features will ensure that the structura'lsteel will
not collapse.

c. The structural steel in Zones 42 A & B and 47 A & B is now protected
with cable tray and column sprinklers. Area sprinkler protection
will be added prior to fuel load. These systems will be modified to
preaction with activation by smoke detection or, he'at sensed by the
cable tray protectowire system, which gives early .warning to the
control room. The preaction valves are located 'in a relatively clean
area. They will be inspected monthly and trip tested periodically in
accordance with the Technical Specification"'equirements to assure
reliability. Even', without'active automatic suppression, the
equivalent fire severity is approximately 30 minutes consisting of
fire resistant cable jacketing. These zones are readily accessible
for manual fire fighting and have a hose station located just outside
the door. The structural members are also very heavy steel beams and
columns and are not easily deformed within the parameters of a design
basis fire in these zones. The above will prevent structural
collapse during a postulated fire in these zones.

Columns in Zones 55 and 56B have adequate protection from the wet
pipe water suppression system installed.

(FPER Figures 15 and 16 will be revised in the next amendment).
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Question 3:

Verify that the fire dampers installed in the plant are listed for the
following uses:

a. Grouped dampers at floor/wall penetrations

b. Single dampers at 3 hour fire rated wall/floor penetrations

c. Dampers in drywall and metal lath and plaster partitions

Response:

a. The design for ganged fire dampers was tested by
Waldinger. (See,Attachment 2 for test synopsis).

b. Single dampers at 3 hour .rated wall/floor penetrations
are rated for 3 hours. Those dampers presently labeled
with 1-1/2 hour ratings are constructed to 3 hour
standards. The labels will be upgraded to 3 hour
ratings prior to fuel load.

c ~ Dampers installed in drywall and metal lath and plaster
partitions will be rated for the rating of the
partition, e.g., a l-l/2 hour damper is installed in a 2
hour partition. Waldinger drawing and field
installation procedures (see Attachment 3 and 4)
indicate that to provide adequate fire seals, gaps which
exceed 1/2 inch will be filled with Carborundum
fiberfrax durablanket (6 lbs density). When small void
areas "do . not'llow ,the use of fiberfrax durablanket,
fiberfrax bulk may 'be used to fil1 'the void area by
tamping full. The fiberfrax material is UL approved.
Ruskins installation instructions comply with UL Safety
Standards 555 (see Attachment 5).

In the actual, installation of the dampers in the drywall
and the metal lath and 'plaster partitions, the dampers
are installed in the ductwork first, then the studwalls
are built around the duct/dampers. (See Attachment 6

for which typical cross-sections of duct penetrations
through the studwalls, including the structural
independence of the dampers and the studwalls.) The
installation of the damper is in accordance with the
field procedures and installation instructions, as for
any masonry wall. However, since the size of the
openings is tailored for the damper, fiberfrax
insulation material is not required. (See Attachment 4,
Section 6.2.2(l)(a) for installation details). The
first HVAC support on either side of the partition will
be coated with fire retardant material (e.g. Thermalag)
of a rating equal to that of the partition, prior to
fuel load. (Also see response to Question 4).
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Question 4:

Verify that drywall and hollow concrete block partitions are 3-hour fire
rated.

Response:

The noted partitions are 3-hour fire rated because:

(1) Block Walls

Designed per UBC-1973 (Table 43B( ) item //27 through 30).
The walls are fully grouted and reinforced throughout.

Penetrations for conduit piping and cable trays are sealed in
the same manner and with the same materials as those used for
concrete walls.

UL-rated fire dampers are installed in an approved design
wherever HVAC ducting penetrates the barrier. (See response
to Question 3c).

(2) Drywall/Metal Lath and Plaster (ML&P) Partitions

Designed per UBC-1973 (Table 43B( ) item 861)

Notes:

(a) All existing joints on the fire wall between the Remote
Shutdown Panels will be removed and replaced with approved
No. 15 closed joints.

(b) Several ML&P walls are reclassified as 1-hour fire
barriers . Other ML&P walls are reclassified as
"non-rated" where separation of safe shutdown equipment is
not a factor. (FPER Figures 2, 3, 4, 5, 13, 15, 16 and 17
will be revised in the next amendment.)

'c) The acceptance'riteria (UBC Section 43.114) for the
testing performed for non-bearing walls and partitions are
as follows:,

1. The wall or partition shall have withstood the
firemndurance test without passage of flame or gases
hot 'enough to ignite cotton waste, for a period equal
to that for which classification is desired.

2. The wall or partition shall have withstood the fire
and hose stream test as specified in Section 43.108,
without passage of flame, of gases hot

a. Testing for UBC fire ratings was performed in accordance with ASTM

Standard E119 (equivalent to UL 263 "Fire Tests of Building
Construction Materials" ) as noted in UBC Standard No. 43-1.
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enough to ignite cotton waste, or of the hose
stream. The assembly shall be considered to have
failed the hose stream test if an opening develops
that permits a projection of water from the stream
beyond the unexposed surface during the time of the
hose stream test.

3. Transmission of heat through the wall or partition
during the fire-endurance test shall not have been
such as to raise the temperature or its unexposed
surface more than 250 F above the initial
temperature.

,
-, Conduit penetration seals are installed in a metal retaining

sleeve as shown in ICMS Drawing No. M-01-90 Specification No.
AN-208. (This design has been approved with a 3-hour rating
by ANI for use in MIhP walls). The acceptance criteria (per
ANI/MAERP Standard Method of Fire Tests of Cable and Pipe
Penetration Fire Stops), for the testing performed for
penetration seals are as follows:

1. Fire shall not propagate to the unexposed side of the
test assembly nor shall any visible flaming be observed.

2. No individual thermocouple of the unexposed surface of
the fire stop shall exceed 325 F above ambient
temperature.

3. No opening develops that permits a projection of water
from .the stream beyond the unexposed surface during the
hose stream test.

— There are no cable trays which pass through 3-hour rated ML&P

walls

— UL-rated fire dampers are installed in an approved design
wherever HVAC ducting penetrates the barrier.





Question 5:

Verify that cable tray penetration seals will not fail upon tray collapse.

Response:

The as-built cable tray configurations are supported at varying distances
from the fire barrier. The cable trays used at PVNGS are generally 4

inches deep and 24 inches wide, "trough" type trays of 14 gauge sheet
steel manufactured by U. S. Gypsum/Globe. The hangers are Unistrut
channels (generally P1000 and P1001) or equivalent formed from 12-gauge
strip steel. The trays are nominally loaded to 45 percent fill. The

trays are clamped to the supports. These features are typical of current
designs within the industry.

On PVNGS, when the first support for a cable tray penetrating a
firemated wall is at a distance in excess of 24 inches from the face of
the wall, APS commits to wrap the support with a fire retardant material
(e.g., Xhermolag to establish a fire rating for the support equivalent to
that of the fire wall. (This position has been previously accepted by
the NRC on other NTOL plants.),,->

For PVNGS, this modification will be implemented prior to fuel load of
each unit.
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Question 13:

„ The fire wall in the control room complex is not
continuous.'esponse:

The fire walls in the control room complex are not continuous. The
walls near the Shift Supervisor's office, kitchen and lavatory will
be reclassified as "non-rated". (See response to Question 4 (2)(b).)





Question 25:

In Amendment 3 to the Fire Protection Evaluation, the applicant proposed
to utilize administrative controls to prevent fire damage to redundant
shutdown division inside containment.

Adminstrative controls alone are insufficient to justify an exemption
from the Appendix R requirements for protection of redundant safe
shutdown systems in containment. The applicant should provide the
technical requirements in section III.G.2 for inside containment to
provide reasonable assurance that one train of equipment will be free of
fire damage.

Response:

APS has reviewed the separation of safe shutdown components within
containment. Safe shutdown trains are 100% redundant. Fire protection
is based primarily on adequate separation between redundant equipment.
Administrative controls for transient combustibles, however effective,
are not assumed to eliminate the possibility of all postulated fire.

With the current design (backfit to provide a radiant energy shield
for the train "A" pressurizer auxiliary spray circuitry from the train B

circuitry) PVNGS meets 10CFR50, Appendix R Section III.G.2 separation
criteria with the exception that there are some intervening combustibles
consisting of insulated cable. The cable is IEEE-383 qualified and has
also been subjected to a 210,000 BTU/HR flame test at the Underwriters
Laboratories without passage of flame of 8 feet in a vertical tray .

(Tests conducted by Electric Power Research Institute indicate that flame
spread in a horizontal tray would be less than in a vertical tray).
Vertical cable trays exist within containment but they do not transit
between redundant safe shutdown trains. The minimum horizontal cable
tray distance for a fire to spread between redundant trains is 50 feet,
as in the pressurizer auxiliary spray circuitry. In this case, it is a

stack of two trays. Table 1 itemizes the extent of horizontal cable tray
lengths between trains.

Also the containment building height will dissipate heat from any fire
exposing the cable trays as opposed to fire in a confined space or small
room, thus further reducing the potential for- flame spread.

a) The radiant energy „ shield for the train "A" pressurizer auxiliary
spray 'ircuitry will consist of metallic reflectorized insulation
(as used around steam lines) for solenoid valves and thermolag
insulation around cables or conduit, to provide separation for at
least 20 ft." Beyond the thermolag section, 'the train "A" conduit is
located such that the concrete pressurizer shield walls provide
additional radiant shielding between the two trains.
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Question 25:
(cont.)

I

APS requests approval for deviation from the technical„ provisions of
Appendix A of BTP APCSB 9.5-1 and from Appendix R Section III.G.2 of
10CFR50 for the intervening combustibles listed in table 1 because:

1. The cable is limited in qua'ntity.

2. The cable is fire resistant and demonstrates minimal flame spread.

3. The minimum separation between trains is well in excess of the
required 20 feet, and ranges from 50 feet to 166 feet.

4. The space is not confined, thus allowing heat to dissipate.

For these reasons a postulated fire will not affect both redundant safe
shutdown trains.
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Table 1

SAFE SHUTDOWN

FUNCTION
FIRE TRACK BETWEEN

REDUNDANT TRAINS
(HORIZONTAL DISTANCE IN FT.)

QUANTITY OF INTERVENING
COMBUSTIBLE MATERIAL

Pressurizer Pressure

Pressurizer Level

67 1 tray stack
with 5 trays

Shutdown Cooling
Isolation

80 1 tray stack
with 2 trays

RCS Hot Leg and
Cold Leg Temperature

166 1 tray stack
with 4 trays

Steam Generator Pressure

Steam Generator Level

140 (b) 1 tray stack
with 2 trays

Pressurizer
Auxiliary Spray

50 1 tray stack
with 2 trays

(b) Only one steam generator is required to achieve shutdown.
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ATTACt 'T

I
~ 5

r

".:.- ffIII[NM.....,.„....„..„...,o 0 West 20th treet..O. Box 8t89. Erie. PA 16SOS 8>4 r 838 200t Tetex 9t-4486

September 13, 1983

BECHTEL POQER CORPORATION.
12400 East Imperial 3!ighway
horwalk, California

ATTENTION: Mr. M.G. Bingham

RE: Arizona Nuclear Power Project
Bechtel Job 10407
Fenestra Job f'l:. 49-5767

-. -Project f>82;U395
File: AM-070

Dear Mr. Bingham:

This letter certifies that the S6 Series door h f
as supplied by Fenestra Corporation to the P l V d

aors, t e rames and the transom anels

rv
a o er e Nuclear Generatin S

d p

(PK..CS) under Specification 13»A~i-070 f
i g Station

or the doors listed below manufactured in .

accordance with the construction material d k.
Laboratories (EL) or Factory Mutual (F.') for

a s an wor ~anshi a roved bp pp y Underwriters
y . u ua .'.) or a classification as either lg hour

Because of the s ecip 'al operational and access requirements, along with the
ventilation considerations needed for thi
d

s project, these assemblies included
oors, removeable transoms, frames and/or vis'i h

exceeded listed sizes. The resultant designs fail to u l
sion g ts and louvers, all of which

Fire Rat in Label.
signs ai to qualify for the Pt and UL

; a ng a e . However, the component materials manufactured b the Fene
Corporation, which are used in these door assemblies d
structiou on requirements for the equivalent fire ratin as ce ifi d
that the install t

g as cert e above, provided
ns a ation is in accordance with the requirements of NFPA 80 Stan

For lire Doors and Vindows as applicable H llx e to o ow Metal Doors, Frames and Hard

The affected door assemblie's and correspondim~~uxv~ -quxva ent re ratings are as follows:

DOPE Q~V~rtlt'9. "Ai:I~AL .jT FI., P AT'vG (HRS)

A102
A104
A110
A118
A201
A204
A213
A216
A302
A317

1-1/2
1-1/2
1-1/2
1-1/2
1-1/2
1-1/2

~1-1/2
1-1/2

3/4
3/4

continued -.
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DOOR NUiSER EQUIVALENT FIRE RATING (HRS)

A320
A323
A327
A335
C111
F105 .
F201
Kl'07--»'
R121
J143

3/I
3/4
3/4
3/4

1-1/2
1-1/2
1-1/2
1-1/2
1-1/"
l-l/2

Sincerely,

FENESTRA CORPORAT /
I

AJU/cy

Albert J. Urb 'iak
Hanager Research & Development

cc: T. Kitcey

cpm
Suorn end subscribed to before ne this /~dey of 1983.

~ '. ~,

Mille:ee .. b ~.. ";. C,a~fteg, f'f.nnu.

My Coa~mis;tell E" „"t.is Ju:fe ~, 1585
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Pile R5531-12 Page 2 Issued: 8-17-B3

DAMPER INSTALLATIONS:

The six openings in the test wall, nu..bered as shown on
ILL. 1, were protected by the fire damper installations described
below.

Detail 1 — This Sire damper installation is intended for
mounting in the horizontal position. It consisted of two
dampers, .a multiple assembly shown on ILL. 6 and a single section
damper shown on ZLL. 7, each encased in a 10 gauge channel shaped
enclosure with 3/4 .in. standing .legs and a 14 gauge sleeve shaped
as shown. A 14 gauge enclosure formed from angles was welded to
each end of the sleeve. The single sections, of the multiple
assembly closed toward the center of the assembly. The single
damper was mounted so that the blade package closed down.

~ The dampers'4- gauge enclosures vere bolted to the
structural steel framework on the floor of the construction area.
The multiple damper was bolted on a11 four sides to the
framework; the single damper was bolted on two sides (top and
bottom) only. The bolts were 7/16-16 x 2 hex cap screws
(grade 5 NC) with two 1/16 in. thick flat vashers and nut. One
bolt was located at each corner of the dampers, with intermediate
bolts spaced at 13 to 3.3-1/2 in. OC.

The assembly, dampers and framework, was hoisted up and
positioned in the wall opening as shown on ILLS. 21 and 22. The
four pads of the framework were continuously'welded to the steel
test frame as shown on ILL. 5. With the dampers positioned an
the opening as shown on ILL. 21, the clearances between damper
sleeves and wall were .6 to 6-1/2 in. at the top and sides and
13 in. at the bottom, and the clearance between dampers

was"'-1/2to 7 ~
Ceramic fiber insulation was layered in the opening to

corpletely fillthe clearances noted above., The insulation was
„„,p~aced as shown-on ILLS.'9, 24, and 25. "..Fib'erfrax.",. Durablanket

insulation, having a 5 pcf density and 1 in. thickness,
manufactured by the Carborundum Company was used.

14 gauge steel flashing was then installed on both sides of
the opening to protect the clearances, as shown .on ZLL. 8. phe
flashing was formed as sho~n on ILLS. 19, 20, and 20A. No. 10 by
1-1/4 Tek screws spaced at 6 in. centers and 1 to 3 in from
corners of dampers were used to attach flashing to sleeve. The
flashing on both sides of the wall. was interconnected by 14 gauge
by 2 in. vide flashing straps spaced at 1'2 to 14 in. centers as
shown on ILL. 8. The overlap of flashing to flashing between
dampers was 2 in. The overlap of flashing to wall was 2 in.



*I

f

I k
~ '



~ p

.Pile .R5531-12 Page 3 Issued= 8-1?-83

Details 2 and 3 — These two fi.re damper installations were
identical, one mounted with the upstream face toward the fire and
the other with the downstream face toward the fire. Eachreinstallation

consisted of a single section fire damper shown on
ILL. 10, encased in a 10 gauge channel shaped enclosure ~ith
3/4 in. standing legs and a 14 gauge sleeve shaped as shown. A
14 gauge collar formed. from angles as shown was welded to each
end of the sleeve.

The damper was positioned in the wall opening as shown on
ILL. 23, resting qn two 6 in. wide supports running the entire
.wall thickness. The supports consisted of six layers of 1

0
in.

hick Duraboard , manufactured by th'e Carborundum Company, glued
together with "Fiberfrax Coating Cement", also manufactured by
the Carborundum Company. The supports were not attached to the
wall 'or damper sleeve. A 6 in. clearance existed between damper
sleeve and wall on all four sides.

"Fiberfrax" Durablanket ceramic fiber insulation (6 pcf
density, 1 in. thickness) manufactured by the Carborundum Company
was placed to completely fillthe clearance between .damper sleeve
and wall as shown on ILLS. 9, ll and 12.

One side of the opening was protected with 14 gauge flashing
as shown on ILLS. 11 and 3,2. The flashing was secured in
position by 14 gauge clips anchored into the masonry wall, and
No. 10 by 1-1/4 Tek screws fastened to the damper sleeve Th

k
ee. e

Te screws attaching flashing to sleeve vere located on all Tour
sides and spaced at 6 in. centers, 1 in. maximum from corners of
Camper. The 14 gauge clips were anchored into the wall with
1/2 by 4 Kwik bolts and flat washers spaced at 12 in. centers and
,1 to 6-1/2 in. from ends .of flashing. The 1-.1/2 in. legs of the
clips overlapped the flashing by 1 in., hereby allowing 1/2 in.
of expansion clearance for the flashing, as shown on ILLS. 3.1
and 12.

I

Detail, 2 was installed wi'th the flashing on %he nonfire
side, and the insulation exposed" on'he fire side, as showa on
!LL. 'll. Detail 3 was installed in reverse, with the flashing on
the fire side, as shown on.ILL. 12.

Detail 4 — This fire damper installation consisted -of a
single section damper ree floating within the wall opening,
which was lined with 1/4 in. steel plate as described under the
preceding section "Wall Construction". and retained in position
by angles located within the ope'ning on both faces.

0
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r

1

The fire damper shown on ILL. 13 was encased in a 10 gauge
channel shaped enclosure having 3/4 in. standing legs. It was
positioned in the opening as shown on ILL. 14 to provide an

3, 2
expansion clearance between damper and 1/4 in. plate of 3/8 t,
/ in. at sides and 7/8 in. at top. The angles retaining the

0

damper in position were 1-1/2 by 1-1/2 by 1/8 in. thick; they
were located on both sides of the damper, within the wall
opening, and welded to the 1/4 in. steel plate at 6 in. centers
as shown on ILL. 14. The bearing of retaining angles to the
standing legs of the Camper'st 14 gauge enclosure was
approximately 3/8un. at top and 3/4 in. at sides.

Detail 5 — This fire damper installation xs intended for
horizontal mounting. It consisted of one single section damper,

wit
shown on ILL. 15, encased in a 10 gauge channel shaped enclos

h 3/4 in. standing legs and w 14 gauge sleeve shaped as shown.
Both. ends of the sleeve were provided with a 14 gauge enclosure
formed from 2 by 2 by 1/4 in. angles. The damper was mounted so
that the blade package closed down.

The damper'5 l4 gauge enclosure was bolted to the structural
steel framework on the top and bottom with one bolt in each
corner and intermediate bolts spaced at approximately 12-1/2 in.
centers. The bolts were 7/16-16 by 2 hex cap screws (grade 5NC)
with two Slat washers (1/16 .in. thick) and nut.

After positioning the damper in-the wall opening, clearances
~ bet~een damper sleeve and wall were measured to be 3 in. at the
Cop, bottom, and one side (i.e., right side when viewing from

~fire side. of test. wall), and. 1-3/4 in.,at other. side (i.e , left
side of opening when viewing fram fire side of test. wall).

:Ceramic fiber insulation was layered in three sides of the.
open'ing to completely fillthe 3 in. clearances. "Fiberfrax"
Durablanket insulation manufactured by the Carborundum Company
was used. 'The 1-3/4 in. clearance at left side was left
unfilled.

14 gauge steel flashing was installed on the fire .and
nonfire sides of the opening to protect the 3 in. clearances

'between damper sleeve and wall around the three sides of the
damper's perimeter, as shown on ILL. 16. The 1-3/4 in. clearance
was protected by 14 gauge flashing on the nonfire side only; 'and
a layer of ceramic felt insulation was installed flush against
this flashing as shown in Sec. B-B of ILL. 16. No. 10 by
1-1/4 Tek screws spaced at 6 in. centers and 1 to 3 in from
corners of dampers were used to attach fla'shing to sleeve on the
nonfire side. The continuous flashing straps protecting the
three 3 in. clearances on the fire side were secured by
interlocking with &e flashing on the nonfire side as shown on
the "Flashing Detail" on ILL. 16. The overlap of flashing to
wall on the nonfire sade was 2 xn.
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Detax.l 6 — This fire damper installation consisted of a
multiple damper assembly, shown on ILL. 17, encased in a 10 gau e
channel shaped enclosure with 3/4 in. standing legs and a
14 gauge steel sleeve formed as shown.

ILL. 18 resti
The damper was positioned in the wall opening as sh wnown on

resting on two 6 in. wide supports running th t
n ss. These supports consisted of six layers of 1 in.

e en ire
thick "Duraboard", manufactured by the Carborundum Company, glued
together with "Fiberfrax Cement Coating" also manuf t d bI ac ure y

arborundum Company. „ The supports were not attached to the
wall or damper sleeve. A 6 in. clearance was provided between
the. damper sleeve and wall on all four sides.

"Fiberfrax" Durablanket ceramic fiber insulation
manufactured by the Carborundum Company was placed to comp3.etely

ILLS. 9 and 18.
fill.the clearance between damper sleeve and wall' h

Both sides of .the opening were protected with 14
flashin a

gauge

dam e
g s shown on ILL. 18. The flashing was attach d t th

p r sleeve with No. 10 x 1-1/4 Tek screws spaced at 6 in.
e o e

centers and 1 to 3 >n. from corners of damper. The flashin
overlapped the wall by 1-1/2 in.

e as xng
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COHCLU'S ION S

The following conclusions represent the judgement of
'Underwriters Laborat'ories Inc. based upon a study and examination
of the results presented in this Report as they relate to
established principles and previously recorded data.

FIRE BESISTAVZ PROPERTIES:

It, is judged th-t the alternate installation methods
described and tested herein provided resistance to the passage offire for 3 h .and to the eKects of a hose stream following fire
exposure when subjected to the fire arid hose stream test per-
Standard UL 555.

The installations represented by Details 1 and 5 are judged
to be suitable 'for mounting in the 'horizontal position with the
top side being where attachment to the structural steel .framework
is made. It is judged that performance of the damper sections in
the multiple damper assembly in Detail 1 also justifies
suitability of the individual damper in Detail 1 where a through
opening developed during the hose stream test, due to the fact
that the dampers in the multiple assembly were of the same design
and larger than the individual damper..

Opening of the blade package of the fire damper in Detail 3
during the hose stream test was judged to have been .caused by the
additional forces and stresses placed on the damper hy the
outward movement and displacement of brick at the top right
corner of the masonry test wall on the fire side. Therefore, it
is judged Chat the installation represented hy Details 2 and 3
,will provide resistance to passage of fire for 3 h and to the
effects of a hose stream following fire exposure.

Due to the visible through openings which developed due to slight
upward movement o the bottom blades (see ILLS. 47 and 48) in two
ections of tne multiple damper assembly in Detail 6 during

application o+ the hose stream, the manufacturer resubmitted an
identical sample for repeat..of the 3 h fire and hose stream test.
The results in this test aie reported in Classification
Report R5531-13, Project 83HK15220. In this test, one multiple
assembly (the same as Detail 6) was installed in the test panel.
During the entire fire and hose stream test, all. four sections of
the multiple assembly remained securely closed and no visible
through openings developed. On this basis, it is judged that the
installation herein represented by Detail 6 will provide
resistance to passage of fire for 3 h and to the effects of.a'ose stream following fire exposure.
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The installations shown on ILLS. 8, 11, 12, 14, 16 and 18
'resuitable for this manufacturer's 3 h curtain type IBD-23 fire

damper up to the size tested. For each installation, the test
results are judged to be xepresentative of smaller sizes of same
dampers installed in wall openings resulting in expans'on
learances not, exceeding the amount tested, nor less than

3.

1/8 in./ft of damper. ,The bearing of flashing to wall, overlap
of flashing to flashing, and bearing of damper channel to
retaining angles (Detail 4) shall not be less than the tested
values.

Report by: Reviewed by:

M. R. FBANTTI
Project Engineer
Fire Protection Department

HRF/JRT:bg

R. THXEL
Assistant Managing Engineer
Fire Protection Department
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Approved By:

ATTAC'rL1ENT 4

Date December 1, 1982

Revlslon
Ytce Pr estdent-Manager fr'roject Management

T)TLE I>!STALLATIO".1 OF FXRF DA."tPFR PR".ETRATTOt! RE LS Pago 1 o) 9
FIELD NO~ PROCFDURKS YWNUAL Procedure H P 12.2-6

1.0 ~Pur se:

1.1 To establish the standard method for insulating
and flashing the Quality Class Q, R and S Fire
Damper penetrations.

2. 0 ~Sco e:

2.1 This procedure assigns responsibilities, establishes
the method for determining the type of seal recuired
and provides directions for installing Fire Damper
penetration seals.

3.0 Reference:

3.1 Subcontract Specifications 13-th~-598.

3. 2 - Drawing F-TNC-100.

3. 3 Field Nork Procedures .rar.

3;4 '. Field Quality Control Manual.

3.5 The Naldinger Corporation Sheet Metal Standards.

4.0 Definitions:
4.1 Standard installation tr lerances.:,„ The tolerances

for. installation of Fire Dampers as defined in
Ruskin's Fire Damper installation instructions,
Bulletin 11-1BD23 182.

4.2 Insulation: The approved material used, when
recuired, to fill the void between the Fire Damper
and the wall penetration surface.

Form SOC-91 l0$47-78

M~9 /8
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Procedure HlP 2. 2-6
ll/15t82, Re

E WALDlNGiP CORPORATlON
Page,2 of 9

4.3 Zlashxng: Galvanized Sheet Ketal used to 1 th
r surfaces of the penetration from the P'ea

t e

Damper to the wall.
n e Pa.re

4.4 Fare Damper Penetration Seal: The completed
asserrhly which fi'ls the void between a

F'pr ~nd the wall penetration surface. Includes
a ire

insulation, flashing and associated fastner hard-
.ware, as required.

4.5 Vertical F'ticalFire Damper: A Fire Damper installed in
a Horizontal duct run or in wall penetxations,
i.e. blade package vertical and sleeve horizontal.

4.6 Horizontal Fire Damper: A Pire Damper installed
i.e. blade ac
in a vertical duct run ox in floor pen t t'

e package horizontal and sleeve vertical.

5.0 Responsibilities:
5.1 Project Manager (P!1) — Provide direction to

implement this procedure to assure acceptable
installation of the Fire Damper Seals.

5.2 Project Engineer (PE) — Defines and establishes
the materials and methods to bo used f 'use or installation

ire amper Seals. Provides indoctrination and
training to the requirements of this procedure to
the personnel performing the seal installation.

5.3 Project Superintendent (PS) — Provides direction
to the craft to implement this p ocedure.

Quality Control Inspector - Provide" verification
of Fire D=mper Seal installation in accordance
with Ref erence 3. 4, Field Qual i y Control Hanual.

6. G Procedure:

6.1 The Project Engineer shall provide indoctrination
and training of the craft for correct method of
Fire Damper Seal installation. A training session
shall be conducted for the craft; prior to start
of work; when the materials change; when this
procedure is revised; to the requirements of this
procedure. The training "hall be docu™ented as
shown in Figure 2.
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Procedure PUP~2.2-6
ll/15/82, Re~I

E bVALDliNGER COP.POPkTlOt

Page 3 of 9

6.2 The cra t foxeman shall perform an evaluation, or
obtain an evaluation, of the Pire Da
ration opening to determine the type of seal that

is required, as follows:
6.2.1

6.2.2

Determines dimensions of void between
Pire Damper (s} and penetration to identify
requirements for sealing by completing

1 2 o '
* the report, Figure 1 and marking item

or' to identify type of configuration.
Performs evaluation of dimensions to
determine type of Pire Damper Seal
required and records on report, Figure
1, Items l.a), l.b), l.c), l.d), 2.a) or
2.b) by marking the appropriate entry as
follows:
1) Penetration with one Pire Damper:

(vertical or horizontal) .

a) If sum of clearance of opposite
sides is 4" or less, flash
Fire Damper in accordance with
THC Sheet Hetal Standards.

b) If sum of clearances of opposite
sides is greater than 4" but
no one side larger than 6"
insta.ll insulation and flashing
in accordance with Detail 2,
DNG. P-TNC-100

'}If sum of clearances of opposite
sides is greater than 6" but
13" or less, install insulation
and flashing in accordance
with Detail 1, DNG. P-T$ 'C-100.

d) If sum of clearances of opposite
sides is greater than 4" but
no one side larger than 3" and
F ire Damper may only be flashed
from one side, install insulation
and flashing in accordance
with Detail 3, DNG. F-TNC-100.
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x'roceaure FNP 12.2-6
ll/15/82, R~ i

(HE WALDINGER CORPOQATIQ

Page 4 of 9

2) Ponctr~txon with cult> le F
D p s: (vortical or horizontal)
a) If size of clearances of

opposite sides is Q" or less,
flashh Fire Damper in accordance
with Tl)C Sheet ? (e ta 1 S tandards.

h) If sf sum of clearances of opposite
sides is larger than 4" but no
one side is greater than 13",
install insulation and flashin
in accordance with Detail 1,

ing

DNG. F-'INC-100.

3) Other Configuration Than Shown:

a) If no previous condition is
applicable, obtain engineering
evaluation to'etermine type
of Fire Damper Seal required
and attach evaluation to
report to identify flashing
and insulation required.

6.3

6.2.3 The originator shall sign and date the
report (Figure 1) and obtain concurra

the Qualm y Organization prio" to
urrance

start of the installation activities.
Yhe crew foreman shall direct fabrication and
installation oX.the Fire Damper Seals, as follows.

6.3.1 Fire Dampers which require flashing
only, items l.a and 2.a, shall be flashed
in accordance with The Naldinger C
Sheet [fetal Standards and as follows:

e orporation

a) For Quality Class "Q" sheet metal
flashing, the heat number shall be
placed on the exterior surface of
each piece.



f



Procedure HVP 2.2-6
ll/15/82, Re

. iIIE WALDINGE2 OOPPOPATION

Page 5 of 9

The penetration opening shall be
cleaned by b"ushing, wiping or use
of compressed air to remove debris,
dust and dirt.

C) Plashing shall then be installed on
both sides of penetration, when
xequired, and fastened .to Fire
Damper, assuring a flush fit with
wall.
NOTE: Quality verification shall
be obtained after cleaning and
prior to installing flashing on the
second side and af ter completion of
the installation.

6.3.2 Pire Dampers which require flashing both
sides and insulation, items l.b, l.c,
and 2.b shall be completed in accordance
with DRAG. F-TNC-100, applicable details,
and as follows:

a) Obtain required flashing material,
14 Ga. s traps, fas tner s and approved
insulation.

b) For Quality Class "Q" sheet metal
flashing the heat number shall be
placed on the exterior surface of
the material. For straps the heat
nuMer shall be marked on each
piece and be visible during the
intermediate inspections.

Flashing mate ial lengths shall be
as required to obtain a minimum 2"

'verlapat the corners.

The penetration opening shall be
cleaned by brushing, wiping or
compressed air to remove debris,
dust and dirt.

e) Vertical fire dampers shall be
supported as required by DNG. F-
ThC-100, by use of approved blocking
material. Layers between blocks
shall be cemented.
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Procedure FN~2.2-6
11/15/82, Revel

E WAl.DlHCER COl'.PORATlON

Page 6 of 9

Flashing on one end and required 14
Ga. straps shall be installed.

g) The Quality Organization shall be
notified to obtain an inspection of
the work completed and following
work.

h) Insulation shall be cut in a neat
workmanship manner to assure a
complete filling of the void and
installed as follows:

The first layer per-
pendicular to the Fire
Damper and flat against
the flashing.

2 ~

NOTE: A single layer
parallel to the Fire
Damper may be used when
the void is too small for
multiple layer with first
and last perpendicular
layers.
Subsequent layers, as
required to fillvoid,
perpendicular to first
layer and parallel to
Fire Damper leaving
enough space for final
layer which is same asfirst layer but on second
sade e g

i<

ILLIIW

Note: This is the preferred method. The ma:
objective is ro fi11 entire void area

i) Install flashing oing on second side.
W 5'9 f- I E7 Z- >
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Page 7 of 9

6.3. 3 Fixe Dampers which are acces able forflashing on one side only (item l.d),
sha13. be completed in accordance with
Drawing F-THC-100, applicable detail,
and as follows:
a) Same as for'ire Dampers in paragraph

6 ~ 2.2 ~Evce t,
t'o flashing on bac!; and no first or
last layer of insulation perpendicular
to the Fire Damper, i.e. all layers
parallel to Fire Damper.

c) Strap is continuous across penetration
opening per detail 3 of drawing F-TVC-
100.

6.3.~ Fire Damper penetration seals which are
outside the criter a oi this procedure
shall be installed to the engineering
requirements attached to the report,
Figure l.

7.0 Records:

7.1 Fire Damper Seal Report, Figure l.
7.2 Training Certification, Figure 2.

3

Reviews d for Quality Compliance:

Direc..or of Qual@.ty A surance
C. R. Boswell

pygmy

g'- /E'73-
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FlRE Eh@PER EVAI.UATIOA %ART

Figure,'

9 QA— g p C/
p / / WAlL // < ~/g

Fiyn e,",2

NZE:

(3 Darner
Conf gur tion
Extrapolate
Data)

EMOTE: USE THE APPLICABLE.„PARAGRAPH la,,lb, or lc for each total; (1) or (2). Total (1
and/or (2) that are less than 4" do not require insulation and shall be flashed

.in accordance with Sheetmetal Standards. Any total that is less than ~<" shall
be recorded as number 3 (other configuration than shown) .

TWC DWG. Rev

PENETRATION WITH ONE FIRE DcQ1PER — TAG NO:

Unit

Figure i!1 A = in. C = in.
B = in. D = in.

TOTAL (1) = in. TOTAL (2) = in.
)la. Flash those totals (1) and/or (2) that are ~<" or less in accordance

with the Sheetmetal Standards. If either total (1) or (2) exceeds
~g" flash in accordance with 1b, lc and ld as applicable.

) lb . Insulate & flash each side, A, B, C, and/or D as applicable that ex-
ceeds ~" but not more than 6" in accordance with drawing F-TVC-100 De-
tail 2.

) lc. Insulate & flash each side A, B, C, and/or D as applicable, that
exceeds 6" but not more than 13" in accordance with drawing F-TWC-100
Detail 1.

)1d. If only one side of penetration is accessable for flashing and A, B, C,
and/or D do not exceed 3" then use Detail 3.

2.Q [ ) PENETRATION WITH HULTIPLE FIRE DAiPERS - TAG NO:

TAG NO'AGNO:

Figure fi2 A = in. B = in. D = in. F ~ in.
B = 'n. C = in. E = in. G = in. 4

in. TZ = in. T3 = in. T4 = in.

) ')a If any of t'e following totals Tl, T2, T3, or T4 is 4" or less,
flash'n

accordance with the Sheetmetal Standards.

If any of the following totals Tl, T2, T3, or T4 is greater than ~g'nd
no one side (A thru G) exceeds 13 insulate and flash in accordance
with drawing F-TWC-100, Detail l.

) OTHER CONFIGURATION THAN SHOWN, Engineering evaluation required - Attach
resolution.

Prepared by
'gl 'I ~

Il~t.

'onc~ca oy

12..5-2.6(1) 11-82
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THE WALDINGER CORPORATION

QA'PB REQLllREI'AFMTS CPNFERENCE/SEhPilRAR

ATTENDEES'ield

Vork Procedure

FVP 12.2-6, Rev 1

Installation of Fire

Damoer Penetration Seal

DATE:

CPN TRACT: 13-."M-598

Palo Uerde

Units I, II & III

REASpN ppRSESS~pN" To nrovide attendees with indoctrination and training to assure

personnel are knowledgeable and proficient to the requirements for installation of the

Fire Damper penetration seals.

SuMMARYpl= DETAILS Procedural requirements for: (1) Determination of type of seal

required. (2) Acceptable materials to be used; a. Blocking — Fiberfrax Duraboard, b.

Insulation — Fib'erfrax Duroblanket 6 lbs. density, c. Sheetmetal —ASTM 526 or ASTM

527, d. Adhesive - Fiberf rax Coating Cement (QF180) . (3) Cleaning «Free of duct, dirt
& debris. (4) Vorkmans ip. Heat num er tracea x iry. taxnxng qua x y

verification. (7) Ovtaining engineering resolution of other configurations than re-
required by the procedure and drawing(s).

ppLLppf up REpu~REMENTS. As required by addition of new craf t, change in materials

or revision to the. installation procedure.

Certification of Capabilities: Concurrence:

RANKING ATTENDEE

PROJECT ENGINEER
MANAGER OF QUALITYASSURANCE

L

Fo~m Q"-uI~<.77

QUALITY ASSURANCE SL'PERU ISOR
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THREE HOUR UL CLASSIFIED
CURTAIN TYPE IBD FiRE DAMFERS

F(epiaces II )@023+79 SIN G LE & MULTl S ECTIO N
HORIZONTAL INSTALLATION

Duct Connections Style A

Duct Connections Styl ~ 8

Duct Connections
Style C, CR, ftr CO 1)t Min. Oveitep

Att 4 Sides of

i
J

6" msr. on
ett sides

Bolt
7" msx. cc. or 1" filletweld~ ~

St.EEVE

HORIZONTALINSTALLATION

t/2" Ctesrence

2" x?" x 10 ga.
or heevlsr engies.
Snug to floor ftr
sleeve elf ~ round.

The mullion between the sides of the
dampers shall be either a 4rh in.
wide steel plate (14 MSG galvanized
steel) or 1'h by 4ih in. tubular sec-
tion (12 MSG galvanized steel).
Mullion length shall be equal to
length of two adjoining dampers.

The steel plate mullion shall be
sandwiched between sides of dam-
pers with frames welded at top and
bottom with 1 In. tong fillet welds
spaced 7 In. O.C.

The tubular section mullion shall be
welded to the sides of lhe damper
frames with 1 ln. long fillet welds
spaced 6 In. O.C. Mullion

E

MULLIONDETAIL

Bolt )v x 20 or 1 filletweld
7- mar. cc.

Openings In floor or wall shall be 1 In. larger than overall size
of fire damper and sleeve assembly.

Sleeve gage shall be at least equal to the gage ot the duct
as defined by tne appropriate sMACNA Duct construction
Standard and descnbed in NFPA 90A when one or more of
the lollowir7 Duct-Sleeve Connec»ons are used (Plain "S"
Slip, hemmed "S" Slip, Slanding "S" Stip, Reinforced
Standing "S" Slip, Inaidu Slip JOint, and DOuble "S" Slip).
Il any other Duel.Sleeve Connections are used, sleeve shall

NOTES

be minimum ot 16 gage for dampers up to 36-w x 24"h and
14 gage If damper width exceeds 36" or height exceeds 24".

Mounting angles shall be a minimum ot 2" x 2" x 10 gage and
bOlted Witn ra" - 20 bOltS and nulS..B" - C-C maXimumurn,
minimum 2 bolts In each side, lop and bottom or welded
with 1" fillet welds on same centers. Mountmg angles shall
overlap wall a nllnimum ot one and one-natl inches On all
tour sides. 'x

Oampera Shall be bOlted Or Welded tO Sleeve .On Same
spacing as angles.

INSTALLATlONINSTAUCTIONS COMPLY WITK UNDERWAITERS LABOAATORIES SAFFTY STANOARPS 665

RUSiYIN Mfg. Co. p. g. Box f29 Grandview, Mo. 64030
C Rtle rrrsr ~ ~ ca war\
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ATTACK
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II~IBD 979
Replaces
II~IBD 178

INSTALLATION INSTRUCT)ONS
CURTAIN TYPE IBD FIRE DAMPERS

1'h HOUR CLASSIFIED
SINGLE 8r MUI Tl SECTlON

VERTICAL ite HORIi.ONTAL INSTALLATION
t

Duct Connections Style A

Duct Connections Styl~ B

6"
Msx.

g
Duct Connections
Style C. CR, Ik CO

1
'

!--
r
L t

F LOOR

1" Min. Ovef leo
All 4 Sides of

4

Msx.i

I I
Bolt, screw, fiver, of tsck weld

12" msx. cc

SLEEVE

HORIZONTAl INSTALLATION

1/4 to 1/2 Cfssfsnoe

'ttt" x 1'" x 14gs.
of hesvlef sng'les.
Snug So floor fk

steeve el l s tound,

1 Min. Ovef leo
All4 Sides of Osmrsef D

C
X e

g P

< o

p 0
3 p
0
D

'

C p
us

12" Msx.

12" Msx.

p ~

us
p

C
0 0
v up ~
C C
C C

V

O

g
sa

C V
0 ~VV-
er ~0

x

I
i
I I
i I'I I,I, I
I I
i
I
I

I
I
I
i

I
't

I I
I

I i

I
I

~ att

d
~ 00

x
E

AT

iii

ui
its

6" ~6"
Ms x. Msx.

)

VERTICAL INSTALLATION

Bott, sctsw, ~ ives, or fsck weld
12" msx. cc.

JOINING OF MULTIPLE SECTIONS

NOTES
openings in floor or wall shall be tt" to 6" larger than overall size ct fire
damper and sleeve assembly.
sleeve gage shall be al least equal lo the gage ot the duct as defined by the
appropriate SMACNA Duct Construction Standard, as described in NFpA
9QA, when one or more of the following Duct Sleeve Connections afe used
(Plain S Slip. Hemmed S Slip, Standing S Slip, Reinforced Standing S Slip,
Inside Slip Joint, Double S Slip).

lf any other Duct Sleeve Connections are used with the horizontal or vertical
unil the sleeve shall be minimum 16 gage for dampers up to 36"w x 24"h and
14 gage if widln exceeds 36" or height exceeds 24".

Mounting angles shall be minimum ol 1 N" x 1 t'r" x 14 gage and bolted. tack
weided. riveted. or screwed to sleeve at maximum spacing of 12" ano with
minimum of lwO COnnectiOnS in each side. Iop'find bottom. Moun;ing angleS
shall overlap v all a minimum of one inch on all four sides.
Damper shall be boiled, tack welded, riveted, or screwed to sleeve on same
spacing as angles.

INSTALLATIONINSTRUCTIONS COMPLY WITH UNDERWRITERS LABORATORIES SAFETY STANDARDS 555

auSrVS erg. Cc. P. O. Box 129 GrandvieW, Afo, 64030 Ã
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