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5.8 MINIMUM SEPARATION REQUIREMENTS -
.

The guideline requirements for seismic separation shall be as set forth on'
drawing 3A01-0-S-10003 "Seismi c Separation Control Drawing." .

,

6.0 INSPECTION AND AIR LEAK TEST REQUIREMENTS ,

6.1 INSPECTION .

Upon completion of HVAC systems or partial system's, Constructor shall visually
inspect and carefully check that all equipment, ducts, and' control s have been
properly installed in accordance with the applicable installation details, *

drawings , specifications, and/or instructions of the Construction Manager.

6.2 AIR LEAK TEST -- :_. . _ , - - - - - - - - _
*

6. 2.1 The Constructor shall organize and conduct the air leak test and
demonstrate acceptable performance of the installation. .Unless otherwise
specified, the Construction Manager maintains the:right to witness the test-,

and request additional testing which is deemed necessary;
,

6.2.2 Leak testing shall apply 'to all' safety and'non-safety class duct dork' '' - >

) systems except as follows: -.;

A. Intake or exhaust air plenums which are connected to outdoors -
.via louvers may be visually inspected for acceptance.

B. The Reactor Containment Fan Cooler duct system including the
ring duct may be visually inspected for acceptance.

C. The turbine generator building main steam isolation-valve ~
tcubicles and all non-safety balance of plant ductF2n

D. The reactor containment supplementary purge suppl'y'ahTexhaust i

air duct portion , located inside the RCB.
,

E. Other duct. work which.is not feasible to be tested can be waived .

from the leak test with the Construction Manager's approval.
~

F. . Trim joints associated with grilles, registers and diffusers at .

suspended ceilings. !

6.2.3 Leak test for safety class HVAC systems shall be performed by using-
either a direct measurement method or pressure decay method conforming to the

lintent.of ANSI N-510-75, Sections 6.3 and 6.4. Leak location methods shall be
|as follows:

A. Bubble method ( ANSI N-510, Section 6.5)

B. DOP spray method (ANSI N-510. Section 6.6)

|
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C. Dye penetrant or magnetic particl e methods (for welds only).

D. The Constructor shall have the option to use Superior Signal Co. ,

Inc.'s smoke bomb for preliminary testing to locate excessive .

leakage in ducts and shall take precautionary measures to ensure
the safety of personnel and permanent plant equipment.

6.2.4 The Constructor may use the following equation to determine leakage
when the pressure decay method is used:

'Y(P-Ph)L= 1 ,

(407.3 + P)t ' ,

-rk - _1Leakage,cfm - 7-L =

Volume of duct section or housing',~f t ~~ ~---~ ~~ ~3
Y =

Test' pressure, inches w.g.P =

Pl Pressure at start of test, inches w.g.=

P2 Pressure at end of test, inches w.g.=
,

Time of pressure decay, minutest =

6.2.5 Test of individual part'ial duct systems may be' perforined separately
.) i f found desirable due to construction schedule or access ifmitations..

Partial duct systems tested shall be blanked off on both open ends until'
adjacent duct is tested and ready to be connected. However, proper testing at
the joints, between the ducts partially tested, shall be prepared to assure
the overall system leakage requirements. The Constructor shall minimize the
number of untested joints, insure that their location is accessibTe, record
their location on a record set of testing drawings and describe in the
Constructor's leak test procedure methods to insure that the untested joints
will not compromise system integrity. _,

. -...._-;. = _ __;
,2. . , _ _

6.2.6 * Leak Test Pressures

6. 2.6.1 Safety-related units and components which can be isolated and exposed
to full fan shutof f pressure, shall be leak tested to 1.5 times the fan
operating pressure or fan shutoff pressure (pressure in inch.W.G.), whichever

, -

is greater.

6.2.6.2 Safety-related units and components subject only to rated air flow
shall be leak-tested at 1.5 times the maximum operating pressure (pressure in
inch W.G.) which results from rated air flow or 18 inches W.G., whichever is
smaller.

6.2.6.3 Nonsafety-related units and components shall be leak tested at 1.25
times the system's maximum operating pressure which results from the rated air-

flow.

) 6.2.6.4 All duct sections / systems which are required to be tested shall be
subjected to air leak tests as described in ANSI N-510-1975 Standard,

i
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6.2.7 Duct system maximum allowable leakage shall be as specified in
Appendix "C". HVAC concrete chases feming a part of any duct system shall be
tested as a unit with the respective system and leakage shall not exceed the ,,
maximum allowable leakage specified for that system in Appendix "C". Filter ~

"

units shall be treated in accordance with ANSI-N509 as directed by the-
construction manager.

, ,

6.2.8 The Constructor shall address a means of recertifying duct sections
that are altered after leak testing. Access doors and removable' duct pieces
located in the approved leak tested duct systems may be removed and
re-installed with no retest requirements.

'

6.2.9 The Constructor sila11 apply rust preventative touchu'p to field welds
except for those welded areas which are inaccessible prior to leak testing.
No rust preventative touchup shall be applied to field weld,sdri".thelRCB unless
otherwise directed by the Construction Manager.

6.2.10 The Constructor may use the calibrated orifice system in lieu of the
gas totalizing system for the direct measurement method to determine duct
leakage.<

6.2.11 When liquid penetrant testing is performe'd and the backside of weld -
is inaccessible the Constructor shall repair any surface defects-in accordunce

~) with procedures acceptable to the: Construction Manager.

6.2.12 Deleted.

6.2.13 Design pressure for construction of duct systems is shown in the .

Manual of HVAC Ducts and Duct Supports (No. 5-V-010-M-28500).

6.2.14 The Constructor shall have the option to use Hardcast Inc. two-part
sealant system' on non safety class ductwork outside the RCB-aridRh'e7 IVC in
accordance with Manufacturer's reccamendations, if the installed gaskets and
sealants specified in Section 3.0 have noticeable leakages, Construction
Manager's approval is required for the use of this sealant system on safety
class ductwork. The two-part sealant system shall consist of Hardcast
Adhesive No. FTA-20 and 3 inch tape No. DT-5300, 4 inch tape No. DT-5400 or 6
inch tape No. DT-6100.

.

6.2.15 The Construction shall have the option to seal any penetrations in
HVAC concrete chases that are to be sealed by the penetration sealing
contractor, by temporary means, to complete the air leak test. The pemanent |

seals installed by the penetration seal contractor to replace the temporary |

seals will be visually inspected for acceptance with no retest for air leakage, l

),
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APPENDIX C

AIR LEAK TEST FRESSURES

Fan4
Sys tem Shut- * Leak Allowable
Design Off Test System Recarkss

Press. Press. Press. Leakage (See Notes

P & 10 FAN TAG No. SERVICE / In. W.G. In. W.G. In. W.G. Rate No. 1 Through 5)

$YSTDI Uucts units a
Components

M_^a

SV109Y0006 8V101VFW020 1. MAB Supply 11.2 19.0 19.0 2.0% - All duct and plenum on the
suction side of these fans will

SV101VFN021 Ffiter Cati be visual inspection for air
8V101VFN022 Housing tightness.

- All duct on the dicharge side of
these f ans will be tested at fan

3 shut-off pressure to.the first
isolation damper and 8 inch w.g.
for the duct witbin the remainder
of the f an systes

! 2. MAS Supply 11.2 19.0 8.0 14.0 2.0% Housing
9V101VXV020 '

Duct 51 stem SV10lVXV021

8V101VTN015 1. MAB locker Room 11.3 21.5 14.2 2.0% Houslag
SV101VXV022

SV101VFW016 Prefil ter
Housing

2. MAB Locker 11.3 21.5 8.0 14.2 2.0%

Room Supply
Duct System

5V109V00008 8V101VAH025 1. Counting Room 4.6 5.8 5.8 2.0%

Supplementa ry ..
Fan Coll Unit { l ,1

.i
,

i

$

t . i;;
1:

.
4

C-1
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APPENDIX C

AIR LEAK TEST PRESSURES

Fan*
System Shut- * Leak Allowable
Destgo Off Test System Remarks' u
Press. Press. Press. Leakage (See Notes

P & 10 FAN TAG NO. SERVICE / In. W.G. In. W.G. In. W.G. Ra te ko.1 Through 5)

SYSTD4 wcts units a
Components

. _ . - - - - ..-........_..q....._.__..

'.MAB (Cont'd)

SV109V00008 8V101VFN013 2. MAB Supple- 13.0 13.9 8.0 16.3 2.01 BV101YXY001
8V101VXV002

8V101%TN014 mentary
Exhaust Duct

'

5Y109ViOOO9 BV10lVFN017 1. MAS Main 9.8 16.6- 12.3 2.0% 8V10lVXYO23

8V10lVFN018 Exhaust Plenum
8V10lVFN0lg 2. HAB Main 9.8 16.6 8.0 12.3 2.0% .

Exhaust'* Duct
iSystem
4

5V109V00008 3V101VAH022 Radiation 2.65 4.0 ' 4.0
'

1.0%

3V10lVAH023 Monitor Rom,lers
.

Suppi Fan Coo

EA8
-

5V119V25000 3V111VFN014 1. Main SJpply 12.7 20.0 18.0 18.0 1.01 3V111VXv007

3V11tVFN015 Air Ducting (**) i 3VillVXV008

3V111VFN016 2. Unit Casing 4 12.7 20.0 18.0 - 18.0 ! 1.01 3V111YXV009

Connecting (") 3V111VAH001
3V111VAH002Duct Pieces 3Y111VAH003 |e

h.!' ''
;f.

-

* Refer to Note #1
**For Unit 2 this value is B.0 '

i

-i! !:
!'t.

'

,

! I =i
!

i
.

..

.
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APPENDIX C

AIR LEAK TEST PRESSURES

Fan8
Sytten Shut. * Leak Allowable
Design Off Test System Remarksu
Press. Press. Press. Leakage (See Notes

P & ID FM TAG NO. SERVICE / In. W.G. In. W.G. In. W.G. Rate No. I Through 5)

SYSTEM Uucts units a
Components

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

EAB (Cont'd)

3YlllVFN001 1 Main Return 5.8 13.5 8.0 8.7 1.0%

3YlllVFWOC2 Air Duct
3v111VFh003 . Systen

3V111VFW010 1. Battery Room 3.5 6.5 f.2 5.2 1.0%

3V111VFN011 Exhaust System
-

3Vil1VFN012

SV119V25003 3V111VFN004 1. Control Room 10.4 11.2 8.0 15.6 0.5% 3V111VXv004
3v111VXY005

3V111VFN005 Make-up Air
3(1IIVXV006

3V111VFN006 System
*

Ouctwerk

5V119V25004 3V111VFN007 1. Contrc1 Room 9.0 9.3 8.0 13.5 0.5%

3V111VFN008 Clean-up Duct
3V111YFN009 System

* Refer to Note #1

i

fi !I

..'.,

* i
li
'

i

i

,fs r
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APPENDIX C

AIRLEAKTESTPRESSURES

Fan8

System Shut- * Leak Allowable
Design Off Test System Remarks..

Press. Press. Press. Leakage (See kotes

P & ID FAN TAG NO. SERVICE / In. W.G. In. W.G. In. W.C. Rate No. 1 Through 5)'

SYSTEM uucts Units a
Components

EAB (Cent'd)

3V111VFWO17 1. Control Room 12.7 8.0 18.0 0.51
3V111VFN018 Supply System
3V111YFN019 Ductwork

3Y111VFN025 1. Control Roce 6.9 8.3 8.0 10.4 0.5/0.11 Allowable leak rate shall be
0.11 for return air concrete
chase and 0.5% for remaining
return air duct.

3V111VFN026 Return Air
3V111VFN027 System

Ductwork.

9VillVFN039 1. Control Roca 2.5 3.0 3.0 0.51 T'esting from downstream of second
isolation valve to the Control RocaYof tet/ Kitchen

Exhaust pressure boundary
.

.

* Refer te Note il
.

.

i! '
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APPENDIX C
'

AIR LEAK TEST FRESSURES

0
- Fan

Systee Shut- * Leak Allowable
Design Off Test System Remarks.:
Press. Press. Press. Leakage (See Notes

P & ID FAN TAG NO. SERVICE / In. W.G. In. W.G. In. W.G. Rate No.1 Through 5)
i

SYs1EM uucts onits a
Coniponents

. - - .
,

EA8 (Cont'd)

8Y119V25006 9V111VFN014 1. TSC Make-up' 12.7 8.0 15.9 0.5%

Air Ductwork

9V111VFN015 1. TSC Supply Air 7.0 7.3 8.0 8.8 0.51
9V111VFN016 Duct System

8V119V250Co 9V111YFN017 1. TSC Return Air 4.9 4.9 6.2 6.2 0.51 -

96;31EN018 Duct System /
Sache Purge

9V111VFN019 1. TSC Exhaust 3.5 3.7 4.4- 4.4 0.51
a!.- Duct
Systens

SV119V00020 9V141VFN015 1. EAB Penetra- 3.5 3.6 4.4 4.4 2.0%
9V141 WN016 tion Space

Exhaust Air
Duct Systes

9V111YFN025 1. Normal Supply . 6.9 8.0 8.6 2.01
9V111VFN026 Duct System
9V111VFN027 EA8 Penetra- ,$ 'tion Area *

!
'

* Refer to Note il *

. .

I'
*

,

t

|

J ;

. J. I'!{.
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.
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APPENDIX C

AIR LEAK TEST PRES $URES
.

t
Fan

System Shut- * Leak Allowable
Design Off Test System Remarks.;

Press. Press. Press. Leakage (See Notes
P 4 ID FAN TAG NO. SERVICE / In W.G. In. W.G. In. W.G. Rate No. 1 Through 5)

SYSTEN wc ts ImTYs a
Components

-.________ . __

EAB (Cont'd)

3V111VFN030 1. Penetration 6.2 8.0 9.3 1.0%

3kli1kFN03) Space
3V111YFN032

N
5V14900016 2V141VFN001 1. RCFC Plenues/ 9.4 (Norsial) 1) Visual inspection only ).

2Vl41VFN002 liousings (leak test not required

2V141VFN003 2. RCFC Supply 5.0 22.0 (DBA) 22.0 22.0 1.0% 2) Ducts below water level to
2V141VFN004 Air Duct be tested to have no leakage

at all. (Welded ducts only.)
2V141VFN005
2V141YFN006 Other supply duct systems to

be tested for 11 leakage.
3) The discharge cone, transition

piece, backdraf t damper are to
have visual inspection only.

. (Leak test not required.)

* Refer to Note #1 g
i

.

|i .-,.
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APPENDIX C

AIR LEAX TEST FRE55URES

t Fan
System Shu t- * Leak Allowable

p
Design Off -- Test System Remark s

Press. Fress. Press. LeakaSe (See Notes

P & ID FAN TAG NO. SERV!CE/ In. W.G. In. W.G. In. W.G. Rate No. I Through 51
SYSTEM uucts units a

Eomponents

- _

RCB (Cont'd)

41 The constructor shall have the
option to leak test all RCFC
welded supply air ducts below
the * flood level (EL. -4*-9")
for no water-leakage / seepage
by filling the ducts with clean
water to the flood level
EL.(-)4'-9". When filled to
E1.(-14'-9". the water level in
the' duct shall be marked
initially and checked af ter 24
hours for any drop in elevation.
In case drop in level is
observed. the leakage / seepage
paths shall be repaired / sealed
with approved materials and
procedures.
* Flood Level: EL.1-14'9"

3V141YFW027 1. Containment 2.9 4.5 4.5 1.0%
3V141VFN028 Cubicles
3V141YFN029 Exhaust System
JVi41YFN030 Ductwork

* Refer to Note il
L

b
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APPENDIX C

AIR LEAK TEST PRESSURES

fanf

Sys tem Shut- * Leak Allowable
Design Off Test System Remarks..

Press. Press. Press. Leakage (See Wates

P & ID FAN TAG NO. SERVICE / In. W.G. In. W.G. In. W.G. Rate No.1 Through 5)
SYSTD1 -

HTcts unus a
Components

RC8 (Cont'd)

5V149V00018 8V141(FN007 6. 2C8 Nossal 13.8 24.0 24.0 2.03 9V141VXYD20

BV141VFNOO8 Purge 14 pply
' Filter and Coll
Housing

2. Normal hurge 13.8 24.0 17.3 17.3 2.0%
Ducting System

-(Supply Alr)

BV141VFN009 1. Normal Purge 5.8 11.5 7.3 7.3 2.01
8V141VFN010 Exhaust Air

Ducting System

SV149V00019 8V141VFN011 1. RCB Supplemen- 10.4 11.3 13.0 2.0% SV141VHX021
Leak Testing is Not Required8V141VFh012 tary Purge _
inside the ACSSupply Unit

Housing.
2. Supplementary 10.4 11.3 13.0 13.0 2.0% |

IPurge Supply.
Duct System. ,

,

,; ,

|I I*

$
'1-

I i
,,

!
! .
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APPENDIX C

AIR LEAK TEST PRESSURES

f Fan
Sy stem Shut- * Leak Allowableu
Design Off Test System Remark s
Press. Press. Press. Leakage (See Notes

P & ID FAN TAG N0. SERVICE,' In. W.G. In. W.G. In. W.G. Rate No. 1 Through 5)
SYSTEM uuc ts units a

Components -

. . _ . - _ - - . - .- ............. - ............. -... .... -. ~ ... ~ . - ~ ; -

RC8 (Cont'd)

8V141VFN013 1. RCB Supplemen- 9.3 10.2 11.6 11.6 2.01 Leak Testing is Not Required
8V141YFN014 tary Purge Inside the ACB

Exhaust Air
Duct System

SV149V00022 8V141YFWO21 1. Tendon Gallery 1.2 2.25 1.5 1.5 2.0%
BY141VFN022 Vent Air *

System Ductwork

8V141VFN023 1. Rt 4 tor Cavity 5.8 8.75 7.3 7.3 2.05 Leak Testing o' Air Intake Plenuta
8V141VFN024 8 "W o rt Vent is Not Required

Air Otttes
Dwit & t

5V149V00022 8V141VFN029 1. Co s ymnt 8.0 9.10 8.0 12.0 * 2.01
8V141VFN030 Ci n ts '4 1t
8V141VFNO31 Pa.twork
8V141VFN032

* Refer to Note il ,

*
|

t.

!' ;
'

!
,

b
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.
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APPENDIX C

AIR LEAK TEST PRESSURES

Fan
f

System Shut- * Leak Allowable
Design Off Test System Remarksu

Press. Press. Press. Leakage (See Notes

P 1 3D FM TAG NO. $[RVICE/ In. W.G. In. W.G. In. d.G. Rate No. I Throug's 5)

SYSTIM uucu units a
Components

-

RC8 (Cont'd)
*

|9V141VFN036 1. Reacton Support 4.1 13.5 5.2 5.2 2.0%

9V141WNO37 Exhaust Ductwork
System .

_FHB

SV129V00012 BV121VFN001- 1. TH8 Supply Air 8.1 9.5 10.2 2.0% DV121VXY007 .

8V121VXV000
8V121VFN002 System, Filter 8V12ivXV009
8V12t VFN003 2. Co11 Housings

2. Supply Air Ouct 8.1 9.5 8.0 10.2 2.0%

System.
3. Intake Riser 8.1 9.5 10.2 2.01

Supply Filter
Housin9

4. Supply Air 8.1 9.5 8.0 -10.2 -2.01
Plenum Dis.
charge $1de. -

___
_. _ _.

3V129V00013' 3Y121VFN004 1. Exch. Air
~

6.9
- 7.20^~ - ~ 8.0- 10.4 - 0.5%

3V121VFN005 Plenum Dis.
JV121VFN006 charge Side of

Exhaust Fans.

f''i* Refer to Note il~ 'i

.
-.

|
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APPENDIX C

AIR LEAK TEST FRE55URE5

f Fan
Systes Shut- * Leak Allowable
Design Off Test Systen Remarksi,

. Press. Press. Press. Leakage {$ee Notes

P & ID FAN TAG NO. SERVICE / In. W.G. In. W.G. In. W.G. Rate No. 1 Through 5)
SYSTEM Uucts units a

Components
.- .~_ . _ . - . . . . . . . . - . . . . . - ----

FHB (Cont'd)

3V121VFN007 2. Exch. Air 10.4 16.6 8.0 16.6 0.5%

3V121YFN008 Plenum at in.
3Y121VFN009 let side of

booster Fans.
3. Exch. cir Duct 6.9 7.20 8.0 10.4 c.5%

System.
4. Booster Fans 10.4 16.6 8.0 15.5 0.5% .

duct System

_DGB t

SV139V0015 9V131FFN007 1. Noraal Vent 2.3 3.85 2.9 2.9 2.0% 9V131VXYO20

9V131VFN008 Ductwork SYl31VXYO21

9V131VFN009 Supply 9V131VXV022

3V131WN001 1. Emergency Vent 1.7 4.7 2.6 2.6 2.0%
3V131VFN002 System Duct-
3V131VFN003 work.
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APPENDIX C

AIR LEAK TEST PRESSURES

NOTES:,
~

" 1. For the purpose of testing, duct sections between AHU casings or fans with isolation dampers, the section of the duct between the isolation
dampers shall be considered as a part of the AHU casings or fans and shall be tested at fan shut-off pressure.

2. The ducts /plenuus/ casings on the fan discharge side shall be tested under positive pressure and those on the suction side of the fans shall be
'

tested under necative pressure if possible. If testing under negative pressure of ducts / plenums / casings on the suction side of the fans is not
possible, then It shall be tested under positive pressure.

3. When a system is broken into convenient segments, to simpilfy testing, allowable leakage must be apportioned to each section so that the total
system leakage stays within the allowable leakage Ilmf ts.

4. All audible leaks must be repaired no matter how small the leakage is.

5. Leak tests are not required for final branches into rooms EXCEPT EAB.
,

TYPICAL LEAX TEST SKETCH ,

,
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- Page No. 1 ,

09/22/93 ;

,

PM PM PM

. - DATE FREQ TAG '# DAMPER DESCRIPTION VORK INSTR

'~

03/28/93 OUTAGE 3V142VDA298 UNIT 2 TENDON GALLERY EXHAUST 93000515

03/31/93 OUTAGE 3Vll2VDA076 13 NIT 2 EAB HVAC EXilAUST 93000496

04/07/93 OUTACE 3V142VDA001 UNIT 2 RCB PURCE SUPPLY 93000517

04/21/93 OUTAGE 3V102VDAll3 UNIT 2 PIANT EXilAUST STACK 93000492

05/13/93 2 YR 3V111VDA277 UNIT 1 TSC llVAC EXilAUST 93000504

05/13/93 2 YR 3VillVDA275 UNIT 1 TSC SMOKE PURCE EXHAUST 93000504

05/20/93 2 YR 3V111VDA276 UNIT 1 TSC IIVAC SUPPLY 93000509

06/04/93 2 YR 3Vll2VDA075 UNIT 2 CONTROL ROOM OUTSIDE AIR INTAKE 93000485

06/09/93 2 YR 3Vll2VDA077 UNIT 2 EAB ELEVATOR MACilINE ROOM EX11AUST 93000499 ;

06/16/93 2 YR 3V111VDA075 UNIT 1 CONTROL ROOM OUTSIDE AIR INTAKE 93000484
,

-

06/30/93 2 YR 3V112VDA078 UNIT 2 EAB ELEVATOR MACHINE ROOM SUPPLY .93000501'.

07/06/93 2 YR 3V112VDA276 UNIT 2 TSC IIVAC SUPPLY 93000510

07/07/93 2 YR 3V112VDA302 UNIT 2 TSC OUTSIDE AIR INTAKE 93000503

07/20/93 2 YR 3V112VDA277 UNIT 2 TSC HVAC EXHAUST 93000505

07/20/93 2 YR 3V112VDA275 UNIT 2 TSC SMOKE PURCE EXHAUST 93000505
,

.

08/08/93 OUTAGE 3V141VDA001 UNIT 1 RCB.PURCE SUPPLY 93000516

08/10/93 2 YR 3V111VDA077 UNIT 1 EAB ELEVATOR MACHINE ROOM EX11AUST 93000498

08/10/93 2 YR 3V111VDA078 UNIT 1 EAB ELEVATOR MAC111NE ROOM SUPPLY 93000500-

08/11/93 2 YR 3V111VDA302 UNIT 1 TSC OUTSIDE AIR INTAKE 93000502

08/20/93 OUTAGE 3V141VDA298 UNIT 1 TENDON CALLERY EXilAUST 93000514

08/25/93 OUTAGE 3V101VDAll8 UNIT 1 MAB MAIN IIVAC SUPPLY 93000518
,

08/25/93 OUTAGE 3V101VDA119 UNIT 1 MAB MAIN HVAC SUPPLY 93000518

08/25/93 OUTAGE 3V10lVDA120 UNIT 1 MAB MAIN HVAC SUPPLY 93000518

.
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, - .. . - - - . . .. ,. - -. . . - . . . .

.i
J

1

I

Page No. 2

09/22/93

l

l
-!

PM PM PM ;

DATE FREQ TAG # DAMPER DESCRIPTION WORK INSTR
I

-10/18/93 OUTAGE 3V101VDA113 UNIT 1 PIANT EXHAUST STACK 93000491

10/19/93 OUTAGE 3V111VDA076 UNIT 1 EAB HVAC EXHAUST 93000495

10/20/93 OUTAGE 3V101VDA052 UNIT 1 FHB SUPPLY 93000493
.

03/23/94 OUTAGE 3V102VDA118 UNIT 2 MAB MAIN HVAC SUPPLY 93000519

03/23/94 OUTAGE 3V102VDA119 UNIT 2 MAB MAIN HVAC SUPPLY 93000519

03/23/94 OUTAGE 3V102VDA120 UNIT 2 MAB MAIN HVAC SUPPLY 93000519

12/10/94 OUTAGE 3V102VDA052 UNIT 2 FHB SUPPLY 93000494

!
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DoctM T NO. 80278-722

SECTION 1.0 PAGE laj
-

(h
bl . 1.0 INTRODUCTION

t

1.1 This document addresses maintainability of dampers
and actuators supplied by AW for nuclear safety
applications on the South Texas Project. Included

are spare parts recommendations and descriptions.

1.2 Eciuipment provided is based upon AW NYC (volume
control) and NBD (backdraft) construction standards
developed f or nuclear power plant use in accordance
with ANSI H509.

MAXIMUM MAXIMUM
MODEl. PRESSURE VEL. (f pm) MODE

Y

NYC-41 5 in, w.g. 3900 Volume Control

NVC-42 10 in. w.g. 5150 Volume Control
NVC-38 13.5 in, w.g. 6400 Low Leakage

'NVC-56 to in. w.g. 5150 Round
NBD-53 15 in. w.g. 6400 Backdraft

Tornado ExhaustNBD-70 3 psi. -

Tornado IntakeNBD-71 3 psi. ,
-

1.2.1 NVC-41 is a low pressure damper having
,, a single thickness blade and rated for(', AMCA Class I fan systems. Damper complies- ,

with ANSI N509, Table 5-3, Class II leakage
criteria with seals.

1.2.2 NVC-42 is a medium pressure damper having '

an airfoil blade with blade hem welded to
increase rigidity. Damper complies with -.-

* ANSI N509, Table 5-3, Ciams II leakage
criteria with seals. It is rated for AMCA
Class Il fan systems.

!

|
1.2.3 NVC-38 is a low leakage parallel bladed

damper having a leakage criteria of 2.0 cfm/ |
|

sq. ft. at 1.0 in. w.g. Each blade operates
in its own compartment. 0-ring stuffing |
boxes are standard at shaft penetrations. j

1.2.4 NVC-56 is a single blade round damper pivoted
on sleeve bearings.

!
i

'
E

6| ~

.

N

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



.

DOCUMENT NO. 80270-722 ,

SECTIDN 1.0 PAGE l '2

{. NBD-53 is a backdraf t damper having an edge -

1.2.5,

pivoted airfoil blade rotating on relubricable-

ball bearings. Linkage and adjustable counter-
weights are located outside the airstream.
Leakage criteria complies with ANSI N509 Table-
5-3, Class II for dampers equipped with elast-

- omer seals. Reactor Containment Backdraft ,
Dampers with mechanically f astened elastomeric
blade edge semis and stainless steel jamb seals /hi

*

have leakage criteria 150% of Class II.

1.2.6 NBD-70 is a tornado damper designed f or exhaust
and/or return air applications. Edge pivoted
blades are pointaid into the airstream and close
upon increased air flow due to negative pressure
(tornado) downstream of damper. Constant force
springs hold blades in the open position until
a start closed differential pressure'of four (4)
in. w.g. is reached. Typical closing time is
.25 seconds.

1.2.7 NDD-71 is a tornado damper intended f or intake
or supply. air applications. The edge pivoted
blades open in the same direction as airflow
and close with flow reversal. Blades are held

, open by their own weight or by light constant(- force springs so as to minimize pressure drop
through damper. Typical closing time is .25
seconds under tornado conditions.

1.3 Damper models NVC-41, NVC-42, NVC-38 and NBD-53 were
qualified by seismic test under operating conditions.
Models NDD-70 and NBD-71 were qualified by a combi- -

nation of seismic test and analysis as sizes, flows
and pressures prevented testing of total assemblies.
Ths Model NYC-56 was qualified by analysis only due
to its small size and f unction.

i.4 Actuators, limit switches, solenoid valves and filter
regulators were environmentally qualified by t'est
repor ts. Damper components such as bearings, elastomers
and lubricants are being qualified by an AWV environ-
mental test. Recommended lubrication and replacement
intervals may be revised upon completion of test pro-
grna.

|

|
|

P. *
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DATA SHT. 'Iv299v24 am - 17_ NOTES & SPECS. 8027 0-022-201 H.INSIDE: B- 4 2-- _ eBLD.SPCS. X __ l
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~

DESIGN PRESS.tPSI) 3 MNFR.M1E T6M INUA/TE/O MT C.HL S.: K= 9 0. A.HIG H:' 'BB= 6~O

DESIGN FLOW (SCFM) /M M'M o M00ELLSH31 U S 8 MTC.HLS.: N= "-
BTM.JB. EXT EE=

E MT G.HL S.: Q= 2 WM gAX.PROJ: FF= 3 V2
#

DESIGN VELOCITY (FPM) /Edo OUANTITY/ PANEL
.

PRESS. OROP PER AMCA Sec. TOTAL QUXHTITY 3, AXLE EXT.R= 13 "TOP.JB. EXT GG==

AXLE EXT. S. 3 V2.
' FIC.S.3 (IN.W.G.) ,25 FORCE (LBS.) 40 EA. - SPRING C/C HH= 974-

AXLE EXT.T=

DEC.. F ISCFMI /o38 FLOW ENTER. SIDE __ L // ACT. EXT.U= 0 MAX.PROJ KK=/k//n
"

LEAKAGE e . DESIGN PRESS. & ~19 LOCATION AS REF. F130M
g

SP

gLD* '' V. 9 Y/0- BLDS/ PANEL 4-START CLOSED PRESS. (IN. W.G.) ACTUATOR AXLES INUMBERE0
@ FROM HEAD TO SILL 1

*

BLADE ORIENT ATION //oderon/Al. AWV US ONLY

MOUNTING M o E 1 2' o u r A L CRK. AREA / PANEL 2, f
DIRECTION t/ er/eAL /UpFLOW E
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LEAKAGEIDEFL. N,/A -
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TOP.JB. EXT CC- -
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START CLOSED PRESS. (IN. W.C.) ACTUATOR AXLES (NUMBERED 9 jt,BLD. W.: V- /0 /4- FROM HEAD TO SILLil

~ 2. +- 3
NEN 2#3BLADE ORIENT ATION NOf/ZONTAL. AWV USE ONLY
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FLOW DIRECTION VERTf fA!_ UP TORQUEIPANEL W/0 SPRINGS
FABRICATION SECTIONS IXI e 1* BACKPRESSURE FOR REFERENCE ONLY. Current
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CLOSE TIMElSEC.) .25 document control. SEE
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t
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SEISMIC REACTIONS
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BLDC. / 8 ....ONTY. / B ASE DWG. 9 0279-m??-0 00 - W.lNSIDE: A= lO /o ISTILST.PHCH %
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DESIGN FLOW -ISCFM) 290.470 MODEL, s/13i a _I rA *cy MTG.HLS.: N= M BTM.JB. EXT EE.

MAX.PROJ FF= /0Y5 bDESIGN VELOCITY (FPM) f989 OUANTITY/ PANEL 4 MTG.HLS.: 0- %
32 /4

PRESS. DROP PER AMCA 500. TOTAL QUANTITY /(, AXLE EXT.R= TOP.JB. EXT GG= -
AXLE EXT.S= 6FORCE (LBS.) RO EA. SPRING C/C HH /6 D - b' FIC.S.3 (IN.W.C.) .09

'

-

AXLE CXT.T= -
LEAKAGE e DESIGN PRESS. & 70 LOCATION AS REF. FROM MAX.PROJ KK= / YO

DEG. F ISCFM) 64"79 FLOW ENTER. SIDEf# +lg ACT. EXT.U= 8 /#bs

AXLE DIA.W sP= /0 bIIN. W.G.) TUATOR AXLES INUMBERE0 c3 fg BLDSIPANELSTART CLOSEDgRESS. 5v.

3 + A- A r Pnne L." Ti2BE SIZE 2 X 2 % V+
BLADE ORIENT ATION VEr T7 CA (.- AWV USE ONLY

%-SEE DWG. 4r 8027 6-022~001MOUNTinc VERT /[At CRK. AREA / PANEL __ (o. 4-
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FABRICATION SECTIONS 2 x 2. N-TACKPRESURE AA##P^
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WEIGHTISHIP SECTION(LBS.I 203 0 TIE RODS: YES
CLOSE TIMEISEC.) .25 R ADI ATION

TESTING NORMAL IRADS) /000
CYCLE 25 TIMES YM ABNDRMAL (R ADS) /d O ,3pp go 3pgi,% u tg4 'p # 75

'g"
LEAKAGEIDEFL. M /^ A EMMH H C"" v''4 J
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4
SEISMIC REACIl0NS

HI (L B S.) /+. '2 o 0 REVISION DATE BY y
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BL DC. .A QNTY. I B ASE DWC._90279-0??-000 W.INSIDE: A= 84- IST/LST.PHCH h 5 /6
&

DATA SHT. 3V299V24 010-29 NOTES & SPECS. 80278-0??-201 H.lNSIDE: B- 77-. #BLD.SPCS. X= 2.
// 403

TAG NO. SVff f VDA 07S PANEL LAYOUT 80278-022-003_ M T C.HL S.: F= 26 S P C.C.C.: Y=
22Y8

OPENING SIZE S #- W. X 72 H. A MTC. HOLE: G. /3 CTR. SPC. Z=

DESIGN INFORMATION ACTUATOR (SPRING) MTG. HOLE: J= 3 0. A.WID E AA= 70 d
DESIGN PRESS.tPSI) 3 MNFR. AMETEK (NuNTEE) MT C.HL S.: K= /7 0. A.HIGH ' BB. 80 i

DESIGN FLOW (SCFM) lo"7 odo MODELs SH3/ USB g d MT C.HL S.: N= BTM.JB. EXT EE.-

DESIGN VELOCITY IFPM) 5963 OUANTITYlPANEL b _ MkX.PROJ: FF=T- 8 b".R S.: 0-

PRESS. DROP PER AMCA Sec. g TOTAL QUANTITY lo 4 A/AAXLE EXT.R= 2*/4
T OP.JB. EXT GG= ~_

AXLE EXT.S= 6
FIG.S.3tlN.W.G.) O M' FORCE (LBS.) 40 _EA. SPRING C/C HH 13 N-

AXLE EXT.T. ,j//g~

LEAKAGE e' DESIGN PRESS. & 70 LOCATION AS REF.' FROM p

DEG. F (SCFM1 / 9/,8 FLOW ENTER. SIDER /l d ACT. EXT.U. 848 jig
SPR SHFT EXI P= /O

START CLOSED PRESS. (IN. W.G.) ACTUATOR AXLES INUMBERED /0 /jdFBLD. W. V=
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I;#S# O/28 2 ?X
BLADE ORIENT AT10N NOR/20 A/ TAL

~

SE ONLYA
& * REF. PANEL LAYOUT DWG. 80278-022-003.

MOUNTINC NOE/2ONTAL CRK. AREAIPANEL 7,6

*A* FOUR (4) 0F SIX (6) SPRINGS ARE DOUBLEFLOW DIRECT 10N VERTICAL /4/N TOROUE/ PANEL W/0 SPRINGS
FABRICATION SECTIONS /X '/ LAMINATED.e 1* BACKPRESSURE

N O. OF SHIP SECTIONS / 700 (IN. LBS.)
3.6 AT 107.000 SCFM WRING SHOE PURGE

WEIGHT / SHIP SECTIONtLBS.) /200 TIE RODS: YES A .25 AT 9,600 SCFM DURING NORMAL OPERA =
CLOSE TIME!SEC.) .2S R ADI ATION T10N. S.h;6 f/;j. Qe s

TESTING NORMAL (RADS) /oo C EriGR. UPDATE.

ABNORMAL IRADS)3 X/o' B ENGR. UPDATE ggy kCYCLE 2S TIMES Y"

A ENGR. UPDATE af88 M9d3 LgLEAKAGE /DEFL. YES
SElSMIC- REACTIONS REVISION DATE BY ".?"

-
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.
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BLOC. RL ONTy. I B ASE DWC._80279-077-0 00 W.lNSIDE A= /2 IST/LST.PNCH W., 5
~

DATA SHT. 3V289V74035-5 NOTES & SPECS. 00278-022-201 H.lNSIDE: B= /G eBLD.SPCS. X=

TAC N O. BVl4 8 VDA-298 _P ANEL LAYOUT 80278-022-002. M T C.HL S.: F= 2 "4G S P C.C.C.: Y=

OPENING SIZE JG W. X 12 _H. MTC. HOLE: C= I CTR. SPC. Z= IE

DESIGN INF ORM A T 10N ACTUATOR (SPRING) MTC. HOLE: J= 3 *o 0. A.WID Es AA= 23
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OPENING SIZE /2. W. X J 2. H. MTC. HOLE: C= / CTR. SPC. Z=,-#

DESIGN INF ORM ATlON ACTUATOR (SPRING) MTC. HOLE: J. 2."//k O.A. WIDE AA= 23.

BB= 20
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