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GUN = McGuire Nuclear Station
12700 Hagers Ferry Road
Huntersville, NC 28078-9340

(704) 875-4800 OFFICE*U ' ' '

(704) 875-4809 FAX

September 30, 1998

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Subject: McGuire Nuclear Station
Docket No. 50-369/50-370
Request for Additional Information
Related to Generic Letter 96-06

Generic Letter 96-06, " Assurance of Equipment Operability
and Containment Integrity During Design Basis Conditions",
dated September 30, 1996, requested licensees to evaluate
cooling water systems that serve containment air coolers to
assure that they are not vulnerable to waterhammer and two-
phase flow conditions. Duke Energy provided'its assessment
of these issues for McGuire Units 1 and 2 by letter dated
September 28, 1997. By letter dated August 19, 1998, the NRC
requested additional information related to the subject
Generic Letter. McGuire's response to this request is
enclosed.

Questions regarding this submittal should be directed to
Julius Bryant, McGuire Regulatory Compliance at (704) 875-
4162.

\
Very truly yours,

|Y
H. B. Barron, Vice President
McGuire Nuclear Station evr
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U. S. Nuclear Regulatory Commission
Document Cpntrol Desk
September 30, 1998
Page 2

i

cc: Mr. Luis A. Reyes
Regional Administ'rator, Region II
U. S. Nuclear Regulatory Commission
Atlanta Federal Center
61 Forsyth St., SW, Suite 23T85
Atlanta, GA 30303 |

IMr. Frank Rinaldi, Project Manager
Office of Nuclear Reactor Regulation i
U. S. Nuclear Regulatory Commission |

Washington, D.C. 20555

Mr. Scott Shaeffer
Senior Resident Inspector
McGuire Nuclear Station
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( NRC Request for Additional Information Related to Generic
! Letter 96-06 for McGuire Nuclear Station, Units 1 & 2 I

1

|
1

Item #1: McGuire's submittal of January 28, 1997 indicated |
! that a total of five pipe segments are isolated by at least

one soft seated diaphragm valve in each unit, and are I,

| susceptible to thermally induced pressurization. This {
submittal also stated that these soft seated valves are
capable of slight leakage or displacement. For each of these

|
pipe segments, describe the applicable design criteria for i
the piping and valves. Include the required load
combinations.

| Response

|

The design criteria and the loading combinations for the i
piping and valves associated with the five pipe segments is |

provided on Attachment 1 and its referenced attachments.

i

Item #2: McGuire's submittal of January 28, 1997 indicated
that a total of five pipe segments are isolated by at least
one soft seated diaphragm valve in each unit, and are
susceptible to thermally induced pressurization. This

isubmittal also stated that these soft seated valves are '

capable of slight leakage or displacement. For each of these
pipe segments, provide a drawing of the valve. Identify the
pressure at which the valve was determined to lift off its
seat or leak and describe the method used to estimate this
pressure. Discuss any sources of uncertainty associated with
this estimated liftoff or leakage pressure.

Response

|

Attachment 1 and its referenced attachments provide the
drawings of the soft seated valve associated with each of
the five pipe segments and the estimated leakage pressure
for each valve.

The estimated leakage pressure for each valve was obtained
by identifying the maximum lire pressure at 100% pressure |

differential (P.D.) shown on vendor literature associated '

with the subject valves (reference Attachment 5). Assuming
a 100% P.D. exists across each closed valve during Design
Basis Conditions is conservative since a P.D. of less than

| 100% will result in upwards force on the respective valves
diaphragm on both the downstream and upstream side of the
valve. This would result in an upward force on a larger area

!
,

I
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of the valve diaphragm and result in a lower estimated seat
leakage pressure. Additional estimated leakage pressure
uncertainty is associated with the allowed tolerances in
each valve actuator's as-left spring compression. These
tolerances could result in leakage pressures slightly above
those shown in Attachment 1. However, these higher pressures
will not result in valve seat leakage pressures that
approach the maximum working pressure rating for the subject
piping and valves. The maximum working pressure rating for
the valves is > 250 psig as per ANSI B16.5-1968 and > 1100
psig for the piping as per Pipe Fabrication Institute
Technical Bulletin TB1-1974.

Item #3 McGuire's submittal of January 28, 1997 indicated
that a total of five pipe segments are isolated by at least
one soft seated diaphragm valve in each unit, and are
susceptible to thermally induced pressurization. This
submittal also stated that these soft seated valves are
capable of slight leakage or displacement. Provide the
maximum calculated stress in the piping run based on the
estimated leakage pressure for the valves.

i

Response
|

)

The estimated seat leakage pressures for the subject valves
as shown in Attachment 1 and its referenced attachments are
at or below the design pressure of the piping containing
these valves. The existing maximum stress calculations for
these five piping segments utilize these design pressure
values plus some margin. Consequently, these existing
calculations bound the stresses that would be experienced if
pressure in the piping was to reach the estimated seat
leakage pressures. Therefore, there are no stress concerns
associated with using a soft seated valve in each of the
piping segments as overpressure protection for the
respective penetration.
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ATTACHMENT 1

PIPING AND VALVES DESIGN CRITERIA FOR FIVE PIPE SEGMENTS
~

-

.

e

i

i

i

PENETRATION PIPE SIZE PIPING DESIGN CRITERIA SOFT SEATED ISOLATION VALVES DESIGN CRITERIA VALVE LEAKAGE PRESSURE |

-M372 4 Incti, Schedule 40 Design Pressure 150 PSIG ' ITT Grmnell Air Operated Diaphragm Valve 150 PSIG
Desgn Temperature 180 Degrees F # 101 Air Motor Springs 96 and 98 I

ASME Class 2 Reference Attachments 4,5, and 7 ;

Reference Attactiments 2 and 3 ;

!

M307 6 Inch, Schedule 40 Design Pressure 135 PSIG ITT Grinner Air Operated Diaphragm Valve 125 PSIG ,

Desgn Temperature 250 Degrees F # 130 Air Motor, Spring 130
ASME Class 2 Reference Attachments 4,5, and 6 i

Reference Attachments 2 and 3, ,

i |

M315 6 inch, Schedule 40 Desgn Pressure 135 PSIG ITT Grinnen Air Operated Diaphragm Valve 125 PSIG
p

Design Temperature 250 Degrees F # 130 Air Motor, Spring 130 |
ASME Class 2 Reference Attachments 4,5, and 6 |

Reference Attachments 2 and 3

M385 6 Indi, Schedule 40 Design Pressure 135 PSIG ITT Grinnell Air Operated Dunphragm Valve 125 PSIG
Design Temperature 180 Degrees F # 130 Air Motor, Spring 130

ASME Class 2 Reference Attachments 4,5, and 6
'';.;a,w Attachments 2 and 3

| M390 6 incti, Schedule 40 Desgn Pressure 135 PSIG ITT Grinner Air Operated Diaphragm Valve 125 PSIG
Desgn Temperature 180 Degrees F # 130 Air Motor, S= wing 130 !

ASME Class 2 Reference Attachments 4,5, and 6 . t

Reference Attachments 2 and 3 ;
i

h

;

i
L

I
,

P

h

!
t

i
l
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Piping Systens Design and Matsials Spaifications-

. PS-150.2 Cass B _0 (Tab!e 8.2-1).
'

AA N s B s 915. JP Eal:KATmu
A i i AQ4 AAEMT 2_

E.1 PS-1fn 2 0 ass B & D (Tabl e & 2-1) i

g \ oC 5'
,

WERAL: 0HUi STEEL 0' [ES O'AlED A9E SR0 R CATl 04 (SEE tGE 7)

1

- R anae Design Cmdi tiens.

Pressure 275 240 210' 180 150 130 120 110 |
(psig). |,

Tenperclure 100 200 300 400 500 600 650 700

(ef)'

'
R R: 5 ze Ibnge =/<2' 2-1/2' - 24' >24'

Cmstruclim Sear 6ess Searaess EFW

A9E Spec. Sb106 S4106 S4155 C1. I
-

&ade B B KC-70 b
Schedule (See Table M

,

L
E1-2)' E

Dmnsimd AE B3E10 A% B3d10 AN9 B3d10 C
. Std. g

CD
RI11NCS: Size Ibnge =/<2' 2-1/2' - 24' > 24' p !

Cmstruclim Forged Sted Seariess or Sear 6ess or EFW
'

g7y ;:

Joint Type Sockel Veld- B;tt Phld Bullrhld |g
A9E Spec. Sb105- $4234 $4234 -,.

- Crade E VFC or V8#-70 i

i fbling/ 3000j (To relch To relch pipe Z'

.
Schedule pipe) .

.

-~~~ '

.

! U nensimd AN9 81E11 AW Bl&9 AB B16.9 i Z
Std. i O i,

; na :
i

.R#CES: 5 ze fbnge =/<2' 2-1/2' - 24" > 24'
'

1,

Joint Type SocketPhld rhldNeck thidNeck
-

-m

j. A9E Spec. Sb105 or SA-105 or SA-105 or

i. S4-181. SA-181 Sb181

Crade Iorll' I or Il Iorll
Ibling 150j 150j 0assE
Facing ff W ff See tble

; 5 nensimd AN9 81E5 AW Bld5 AffAC207

..

E.1 - 1
|

'

|
-. . .- -- - - -- - - - .,
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Rping Systens Ddgn and Maleials SpdficaEons-

PS-150.2 Cass 8_0 (Icble 8.2-1)
-

ATT ACMAACW 2
Std. 93 2 o95

' '

CWf CA GA G4

CCI:

80_11 FC B4 EM B4
~~

(HE
tble- AllA C207 flanges are narrdly furnished flat face. These flanges
corpy 4th dI diransians of AllA C207, 0 ass E, except for the raised
face.

i

i

1

.__ ..

y ] [_}

|
|

|

|

I

i

|

|

| E.1 - 2
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Piping Sys!sns Design and Maleials Spdfications-

Table 8.2-2 Ceneral Notes and Requirements Applicable to Section 8.2_ Table 8.2-1.

| ATTA tu AGvT 2-
| P 3 e4 53

E.85 Tabl e 8.2-2 Ceneral tbtes and Requirerents Applicou e io Seclian a 2 &labl e a 2-1

1. Piping materials and components will comply with one or more of Appendix A, " Table 4.4-1

Dimensional and Manufacturing Standards App!icable to Piping Materials and Components."

2. Austenitic Slainless Steel Pipe shall conform to the app!icable ASME or ASTM manufacturing standard, as

| specified; i.e., SA-312, SA-376, e!c. The use of the "S" Schedute numbers shall be avoided (105,

| 20$, 40S, 805): Where the wall thickness is specified " Schedule 10" or "Schedu!e 20", it will be in

accordance with the following:

Schedule 10 Schedule 20

ff5 Nom V611 Mn./bli tbm thl| M n. Vtil

2-1/2" .120' .109'

3' .120' .10S'

4' .120' .10S'

S' .134" .117'

6' . 134" .117'

8' .14T .130' .250' .219'

10' .165" .144" .250' .219'

12" .180' .158' .250' .219'

14" .250' .219' .312" .273'

16' .250' .219' .312' .273'

18' .250' .219' .312' .273'

20' .250' .219' . 59' .328'

24" .250' .219' . 5S' .328'

3. Where pipe of heavier wall than Schedule 20 is specified, it will conform to the normal wall

thicknesses stipulated in ANSI B36.10 both as relates to nominal and minimum dimensions; i.e.,

Schedule 30, 40, 60, 80,100,120,140,160, Standard fleight (SW), Extra Strong (XS) or Double Extra

$!rong (XXS). However, the use of the fo! lowing listed sizes and Schedule Numbers are to be avoided

in favor of SW or XS wall !Mcknesses:

tPS Avoid Sch. th the itxt Heavier Ybil

8' 30 SVI

8' 60 XS

10' 30 Sch.40

12" 30 Sfi

12" 40 XS

14" 40 XS
. .

,

f

[ g,

) E.85 - 1 .

; _
.
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Piping Systems Deign and Materials SpzcificationsL
-

| Table 8.2-2 General Notes and Requirements Applicable lo Section 8.2_lable 8.2-1
*

.

| AxrAcuxArur 2-
!

w0 sees18' 30 XS
. .

P

'

4. Pipe schedule numbers and wal! thicknesses were determined by the use of equations 1, 2 and 3, of

sub-article NS-3640 of ASME Section lil; and subparagraph 104.1.2, equations (3), (3A), (4) and
(4A), of ANSI B31.1; all as applicable.

5. Eere EFW pipe, larger than 24" size, is specified, minimum wall thickness of piping shall be
determined by the fo!!owing equation:

..

I
l sub m = <Pd> over <25 4 2yP - 2P) Ref. Eq. 3, Par. tB-3641.1, A9.E Sec

Ill
| ~ ~ _
| Ref. Eq. 5, Par.104.1.2, AN9 fi31.1 7 ;j

,

1 ~ xwcru,

CI
.

| vhere [[rr] is riniremmil thickness in inches
_
c;L,

| d is inside diarater of pipe in inches Q
pm-m

[$[2,S is the code aliombie siress Iar rsterial used,

in psi
,

f?%,'

| P is design pressure, in psi CO
L,_L,s~

y is canslant equal lo .4 d5;

CI
Ac!ual wall thickness of straight pipe to be specified is t[r): ;,

;
!

l{r] = t[m] 4 .068" where [[r] is the required wall thickness j.

_

i

Note- In all cases McGuire Plantside Engineering must verify all calculations before material

procurement.
|

|
|

| 6. The need for and the minimum spacing of stiffener rings shall be in accordance with ASME Boiler Code

L Section WI, Paragraph UC-28.

7. M materials required for use in DPCo classification A, B, C & D will be procured to ASME Section Il

|

E.85 - 2

1
l
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Rping Sysicms Deign and Materials Spailications*

Table 8.2-2 Ceneral N63 and Requircmwls Applicable to Section 8.2_leble 8.2-1
'

.

AWAMAr.NT 2.
Specifications having like ASIM designation number; e.g.,b5

0 ass A, B, C &Q A9E Section 11, S4-312

for materials procured for use in the DPCo classifications E, F, C & H, they sha!I conform to ASTM

Standards; e.g.,

O css E, F, C &Ft ASTM A312

8. The following spe bends have been evaluated based on maximum design conditions cad assuming

ihal the pipe is initially al the specification allowed minimum wo!I. These bends

were found acc:plable. Cases nollisted below shall be verified by calculation prior to bending.

50 Bends

R pe 5 ze Schedule klerial
1/2, 3/4,1,1-1/2, 2, 2-1#. 3, 40 S4/A 106 Cr. B y--,

'4,6' :;-J
1/2,4,6' 80 S4/A 106 Cr. B Q
3/4, 2" if0 9/A 106 Cr. B kd

,

2-14, 3, P' 10 S4/A 312 or 56 TP 304 .y l
1/2, 3/4,1,1-1B, 2, 2-14, 3, 40 $4/A 312 or 56 IP 304 :'#q l

4" h=%

@d
1/2, 3/4,1,1-1/2, 4" 80 $4/A 312 or 56 TP 304
1/2, 3/4,1,1-1/2, 3, 4' 160 S4/A 312 $nhs or 56 e i

ygfsIP304

1/2" XXS SA/A 312 Snhs or 376 Lk
TP D h,'P-

r_

1-18' .481"Yhl| SA/A 312 Schs or 56 gg:
3p y -.-

. . -
:::

..J
40 Bends LL..

R pe 5 ze Schedule klerial _ ._.

2" 80 S4/A 312 or 56 TP 304
2" 160 SA/A 312 Snhs or 56

TP304

E.85 - 3



<&9N@.

A~TT ACWVWfs>T 3.

McGuir: Nuclear Striion \ c93
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Appendix 3. Chapter 3 Tables and Figures

MTE i A6AAE CL.As s 2 ccJulc 6mOS Tu CbukE <tLAs.5 9.
Table 3-47, Design Conditions, Load Combinations, and Code Compliance Criteria for Duke Classes B, C, and F

Piping

Condition Loads Code Compliance Criteria

5 1. Sustained Loads (5) Pressure I Primary stresses 5 S (3), (7), (8)3
Weight

iOther Sustained '

Mechanical loads 1

5 2. Thermal Expansion Thermal Expansion Maximum Secondary Stress Envelope (3), (7),
5 Thermal Anchor (8)

Movements

3. Upset Loads Pressure I (Primary Stresses) $ 1.2 S (7), (8)h
Weight
OBE (Inertia)
OBE (Anchor
Movements)(1)
DFL (2)

6 Wind (4)
4.

a. Faulted Loads Pressure I (Primary Stresses) 5 2.4 S (7). (8)h
Weight
SSE (Inertia)
DFL (2)

6 Tornado (4)
5 b. Fautted Loads Pressure I (Primary Stresses) 5 2.4 S (7)- (8)

i

b
Weight
Pipe Rupture (6)

Notes:

1. Stresses due to seismic displacements such as anchor movements may alternatively be considered as secondary
stresses and combined with thermal expansion.

2. Dynamic Internal Fluid Loads are occasionalloads such as relief valve thrust, steamhammer, waterhammer or
loads associated with Plant Upset or Faulted Condition where appropriate.

3. The allowable stress, S , may be increased when primary stresses due to sustained loads are less than SA h Per
ASME Section !!I, Subsection NC 3611.l(b)(4)(a).

6 4. Wind as defined in UFSAR Section 3.3.1.1 is applicable to the Upset Condition, but not concurrent with seismic
6 loads inertia or anchor movement loadings per ASME lil 1971, Subsection NC-3622.

6 Tornado as defined in UFSAR Section 3.3.2.1 is applicable to the Faulted Condition, but not concurrent with
6 seismic loads inertia or anchor movement loadings per ASME 11: 1971. Subsection NC-3622.

5. If, during operation, the system normally carries a medium other than water (air, gas, steam), sustained loads
should be checked for weight loads during hydrotest as well as normal operation weight loads.

6. Pipe rupture loadings include LOCA and MSLB as applicable.

5 7. ASME Code Case N 318 4, " Procedure for Eva!- ion of the Design of Rectangular Cross Section Attachments
5 on Qass 2 or 3 Piping Section 111 Division l', m y be used in case of pipe welded attachment qualification. It
5 should be documented in appropriate calculations.

5 8. ASME Code Case N-3921, " Procedure for Evaluation of the Design of Iloilow Circular Cross Section Welded
5 Attachments on Class 2 or 3 Piping, Section 111, Division 1", may be used in case of pipe welded attachment
5 quahfication. It should be documented in appropriate calculations.

t

I

,,g;.g q- o c g, ;. )> /{qj; ,

e .

<

(01 JAN 1998)
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ATTACuPACNT 3.

McGuire Nuclear Station Appendix 3. Chapter 3 Tables and Ilgures

Table 3 48. Stress Criteria For Reactor Containment Mechanical Penetrations Duke Class B
Condition Piping Loads Criteria I

1. Normal Herm il Displacement ASME III, Oass 2
i

Pret Weight

2. Upset Thermal Displacement (Secondary Stresses) SS3
OBE (Displacement)
Pressure Weight OBE (Primary Stresses) s 1.2 Sb i

(Inertia)
3. Faulted Thermal Displacement * (Primary Stresses) $2.4 Sn

SSE (Displacement)'
Pressure Weight SSE
(Inertia) Pipe Rupture

Note:

*For the faulted condition, the displacement induced stresses are considered primary stresses.

/
Table 3-49. Stress Criteria For Supports, Restraints, and Anchors Duke Class A /g

kion Piping Loads Criteria /. !

1. No Hermal Displacement ASME III, Oass 1
Pressure (As Applicable)
Weight

2. Upset Thermal Displacement ASM- I, Oass 1 !

OBE (Displacement)
ssure (As Applicable) |

Weig BE (Inertia) i

3. Faulted Thermal Dis cem (Primary Stresses) s Yield Stress At Operating
SSE (Displace . Temperature

h, g'ht6 rA E m, Oau 1 @ote O- (Iner a Pipe
Ru re

i

!4. Faulted ermal Displacement (Prima tresses) 5 Yield Stress At Operating
SSE (Displacement) Temperatu

6 Pre 55ure (A5 APP cable)li or ASME III, Oas (Note 1)Weight SSE (Inertia) Pipe
Rupture

6 Note:

6 (1) ASME 111, Cass I allowables (i.e. Level D) may be used for standard vendor supplied pipe s ort
6 components provided a certified Design Report Summary (DRS) or Load Capacity Data Sheet (LCDS)
6 is available for the comoonent-

_. __
,gm a , WAY?Ab * ' ' " '

....s
2

(01 JAN 1998)
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McGuire Nuclear Station 3d3 Appendix 3. Chapter 3 Tables and Figures

1 \

Table 3-SO, Stress Criteria For Supports, Restraints, and Anchors Duke Classes B, C, and F
C.mdition Piping Loads Criteria
1. Normal Thermal Displacement ASME 111, Oass 2

Pressure (As Applicable)
Weight

2. Upset Thermal Displacement ASME 111, Oass 2
OBE (Displacement)
Pressure (As Applicable)
Weight OBE (Inertia)

6 wind (l)
3. Faulted Thermal Displacement (Primary Stresses) s Yield Stress At Operating

SSE (Displacement) Temperature
6 Pressure (As Applicable)

%,cight SSE (Inertia) or ASME III, Cass 2 (Note 2)
6 tornado (l)

4. Faulted Thermal Displacement (Primary Stresses) 5 Yield Stress At Operating
SSE (Displacement) Temperature

6 Pre 55ure (^5 A plicable)P
Weight SSE (Inertia) Pipe or ASME III, Oass 2 (Note 2)
Rupture

6 Tornado (l)
6 Note:

6 (1) %"md as defined in UFSAR Section 3.3.1.1 is applicable to the Upset Condition, but not concurrent with
6 seismic loads inertia or anchor movement loadings per ASME III 1971, Subsection NC-3622,
6 Tornado as defined in UFSAR Section 3.3.2.1 is applicable to the Faulted Condition, but not concurrent
6 with seismic loads inertia or anchor movement loadings per ASME Ill 1971, Subsection NC-3622.
6 (2) ASME III, Oass 2 allowables (i.e. Level D) may be used for standard vendor supplied components
6 provided a certified Design Report Summary (DRS) or Laod Capacity Data Sheet (LCDS)is available
6 ror the comnonent.

Table 3-51. Stress Criteria For Safety Gass 2 and 3 Cylindrical Shell Type Equipment and Components And Their
Supports

Condition Loads Criteria

l. Normal & Upset Nozzle Loads ASME Section III Cass 2 or 3 (See
_

(includes Normal Pressure Table 3-4)
Operating Effects Plus Weight
OBE Effects) Support Reactions

2. Faulted (includes Normal Nozzle Loads Pressure Boundary - ASME Section III, Oass
Operating EfTects Plus Pressure 2 and 3 and Par. NB-3225
SSJE Effects) Weight Supports - (Primary Stresses) s Yield Stress_

Support Reactions At Operating Temperature

F.0R INFORMATION ONLY
,

!

!

(01.IAN 1998)
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ed 2VAL \tE LcAb C6rv\ggN Aympf

Ps \495 $o $APPLICABLE DESIGN CRITERIA >z <z
FSAR/PSAR ,

ASME Section III S
General Design Specification iF

.

Individual Equipment Specification .

Other: MCS-1205. 04-1. Add. 5
~

X X
ANALYTICAL PROCEDURE

.D ~
Manual Calculations 3 X X
Computer Calculations 2M
Test Results C
Other:

m=
C-

LOADS CONSIDERED C,

jrr:
Self-Weight

N.C"
cad >< ><

Thermal
Pressure d X X
Seismic OBE f[im X XSeismic DBE X XRupture 2-[
External / Mechanical X X'--

Other: as per specification
-_

i. LOAD COMBINATIONS A'''
%

,

Normal ! ! ,

Upset (rydCygg oggd -

Emergen
Faulted GMbEE.5bBN
Other: - as per specification 4

1. SUMMARY OF REVIEW

The report, as submitted by ITT Grinnell is acceptable
without any modifications or additions.

8. CONCLUSIONS >*

Acceptable as resented N
Acceptable with Modifications / Additions
Not Acceptable

% .$ 9 7: G FI C A v s u i LWT5 NdRMAL 4 D5ET , ANO FAMLTED3

A$ TA15. A09LnAfbLt loa D <ot^bwATttN5 149 WE
VALV ES

. _ _ _ _ _ _ . . _ . _ . .

.. . ..

. .
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b, DIA-FLO* Diaphragm Valves.

Reverse acting actuators 3200 series
Air to.opeo, spring to close 100% Ap
Air pressure on the under side of the actuator
diaphragm opens the valve. A spring or set of springs
closes the valve. This Dia-Flo air to open -

'

spring to close Actuator is available in sizes .

E +# 8 D

h|| ,f[t
#12, #25, #50, #75.-#101, #130 e L -

*. I fg *' ."
1

1, and #250. ,

$ |ATTAGA^WW 5
l' ji

Hi 1*Tr hu'L.C T\id DV- D h ___ _ L
|

i

J 11
'

j ,_q

g_{ y %VL - ,# yyf 3 afk % ., .% foi
,

.r. y
J aMe_ xl x. --

, _ -- - -;

d N .h L E
*

$- .1,sg .

h. .}-k . .-

L 't 9 *1 R r -

#12 #25 #50 #75 #101 #130 # 2f

Use chart below to determine size and spring requirements for any application

![e!
Maomum hne pressures (psi) @ 100% P D. 3 I

[,To NE(Bubble Tight shut off)*e
Weir Type V3 9 {do

E]I
$ ai

35 Ni $ 7' *
e

>
%" %" 1" 1%* 1%" 2" 2%" 3" 4* 6" 8" 10"

O 23
O #12 89 60 30 60 40 25 *

88 200 170 165 120 95 * 50 * 4L
$ >""| 68 & 89 200 200 175 150 * 80 * 60

3
o0 102A 200 175 175 95 50 15 30

F *= # 25 101 175 110 40 10 55

150 85 35 85
9' g 101 & 102A

,, 200 175 155 75 35 17
E 102A

~

W g # 50 101 175 135 70 20 26

y 101 &102A 175 130 50 36

g 97 200 175 175 175 130 60 25 30

g. e gg 950L 96 150 135 70 25 tt 48,

150 110 40 t t 71
96 & 97gg 'b ' 2' ' ' " 2'

**EP
Ow 96 b 9' '50 '50 '20 ** M '2

y $3 575 97 & 96 150 150 150 56 11 47

150 150 150 73tt 63OM Wg 96 & M
gj e 96.97 & 98 150 150 150 89 11 76

150 125 70 23 20
96

" 97 118 53 22 10

b 150 150 117 39 26
96

$ 96 & 97 150 150 120 40 30

# 101 150 150 l 150 1 73 46

$ t 96 & 96 l

97 & 90 150 150 150 56 38

# 150 150 150 89 58

130 150 150 150 125 46 t 85

96 150 125 70 23 16

97 118 53 22 9

96 150 150 117 39 23

96 & 97 150 150 120 40 24

# 130 96 & 96 150 150 150 73 39%

97898 150 150 150 56 32

150 150 150 89 48

1 130 | 150 150 150 1 17) ( 46 * * 67

130 150 150 150 125 34 32

# 250 129 150 150 150 125 47 30

129 & 130 150 150 150 125 100 35 * 62

estroke hmited to %"
* Stroke bmited to 4%"

** Stroke hmited to 3%"

itstroke hmited to 3" e in vacuum apphcations additiona! operatin9 air pressure is reawred S00 page 35 for TFE diaphragmstStroke hmiled to 3%"
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