. Duke Energy Corporation
McGuire Nuclear Station
- 12700 Hagers Ferry Road

Huntersville, NC 28078-9340

(704) 875-4800 OFrICE
H_. B. Barron , 7 (704) 875-4809 ;:n ;
Vice President

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,

SN TP

H. B. Barron, Vice President
McGuire Nuclear Station
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. Mr. Luis A. Reyes
Regional Administrator, Region II
U. S. Nuclear Regulatory Commission
Atlanta Federal Center
61 Forsyth St., SW, Suite 23T85
Atlanta, GA 30303

Mr. Frank Rinaldi, Project Manager
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Mr. Scott Shaeffer
Senior Resident Inspector
McGuire Nuclear Station



NRC Request for Additional Information Related to Generic
Letter 96-06 for McGuire Nuclear Station, Units 1 & 2

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
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
the piping and valves. Include the required load
combinations.

Response

The design criteria and the loading combinations for the
piping and valves associated with the five pipe segments is
provided on Attachment 1 and its referenced attachments.

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
submittal 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



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.

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.



M315

4 Iinch, Schedule 40

6 inch, Schedule 40

6 Inch, Schedule 40

6 Inch, Schedule 40

6 Inch, Scheduie 40

PIPING DESIGN CRITERIA ~ SOFT SEATED ISOLATION VALVES DESIGN CRITERIA ~ VALVE LEAKAGE PRESSURE

Design Pressure 150 PSIG
Design Temperature 180 Degrees ¥
ASME Class 2
Reference Attachments 2 and 3

Design Pressure 135 PSIG
Design Temperature 250 Degrees F
ASME Ciass 2
Reference Attachments 2 and 3

Design Pressure 135 PSIG
Design Temperature 250 Degrees F
ASME Class 2
Reference Attachments 2 and 3

Design Pressure 135 PSIG
Design Temperature 180 Degrees F
ASME Class 2
Reference Attachments 2 and 3

Design Pressure 135 PSIG
Design Temperature 180 Degrees F
ASME Class 2
Reference Attachments 2 and 3

ITT Grinnell Air Operated Diaphragm Valve
# 101 Air Motor, Springs 96 and 98
Reference Attachments 4 5 and 7

ITT Grinneil Air Operated Diaphragm Vaive
# 130 Air Motor, Spring 130
Reference Attachments 4, 5 and 6

ITT Grinnelt Air Operated Diaphragm Valve
# 130 Air Motor, Spring 130
Reference Attachments 4, 5, and 6

ITT Grinneil Air Operated Diaphragm Valve
# 130 Air Motor, Spring 130
Reference Attachments 4, 5, and 6

ITT Grinneil Air Operated Diaphragm Valve
# 130 Air Motor, Snring 130
Reference Attachments 4, 5, and 6

150 PSIG

125 PSIG

125 PSIG

125 PSIG

125 PSIG



E.1P5-450.2 Coss B &D (Table 8.2-1)

Piping

Systems Design ond Materials Speoﬁcuﬁons

PS-150.2 Class B _D (Table 8.2-1)

MNS B \9E §! EURCATIAV

ATTACHAUENT 2

WATERAL:  CARBON STEEL OF DES QMATED ASME SPEQ I CA

Bressyre

(psig)

Terper
(o)

A

P TTHNGS:

alure

S ze Ronge

Construction
AR Soec.

(r ade
Schedul

(J rrensi onal
Std.

S ze Rorge

Construction

Jont Type
ASE Soec.
(rade

Roti ng/
Schedd e

(J mensi ongl
Std.

. S ze Ronge

Jont Type
A Spec.

(rode

Roti ng

Faci ng

0 rrensi onal

205

240 210

‘/I< ?,
Searfess
A-106

&

)

A 8. 10

=2

Forged Steel

Sockel Wl d
A-106

3000

AN §16. 11

= 2
Socket Wl d
A-105 or
A-181

boor |l
1504

R

AS B16.5

0 1%

Seartess
A-106

—_ D

See 1
6 2)
AS B36. 10

abl e

Seartess of
EFwW

Butt Wl d
A2

WY

(To rutch
pi pe)

A 516.9

fel d Neck
A-105 or
A-181
| or lf

5
A
AS B16.5

242 - W

-2 -0

-2 -

Ps\ars

CATHON (SEE NOTE 7)

130

¥ N
10 10

00 20 X0 440 S0 60 60 A

>H

LW

A-1%6 C1. |
KC-70

ANS B 10

>0
Searbess or EFW

Butt Wl d
A-234
WC or WHBN-0

To mich ppe

AS B16.9

>

el § Neck
A-105 or
SA-181

| or H
Qoss E

R See Nole
AW C207

FOR INFORMATION ONLY



PSP APERRSw 7 BRI 3 N

. Mping Systems Design and Molerials Speaficabions
; PS-150.2 Closs B D (Table 8.2-1)

ATTACHAACNT 2
Sid. PS 2 o¥ 5
04

; o . 4 o4
‘ R 34 34 34
m.

Note: AMM C207 flanges ore norrml |y furnished flot face. These fl anges
coply wth ol dimensions of AMA CX/, Qoss €, excepl for the raised
face,

——
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’ fiping Systerns Design and Malerials Speaficabions
4 s Table 8.2-2 General Noles and Requirements Applicable to Section 8.2 _Table 8.2-1

AE&&HALE%LZ'.
® S

B
£.8 Table 82-2 Gener'd Noles and Requi rements Appiicc%le to Section 82 & Table 8 2-1

1. Piping maleriols ond components will comply with one or more of Appendix A, "Table 4.4-1
Dimensional and Monufacturing  Stondards Applicable lo Piping Materials and Components.”

2. Austenitic Stoinless Sleel Pipe shall conform lo the applicable ASME or ASTM manufacturing stondard, as
specified; e, SA-312, SA-J76, elc. The use of the "S" Schedule numbers shall be avoided (10,
205, 408, B0S). Where ‘the wall thickness is specified "Schedule 10" or "Schedule 20", i will be in
accordance with the following:

Schedd e 10 Schedul e 20
NS Nom Wt | Mn Wil Norn Mol | Mo Wil
T T A
g .3 g
¢y Y. g
g A A
g RS i
g 148 A X0 9
10" e 144 20 219
12 A8 158" X0 29
14 iy 219" A 273
16" ¥y Wil 312 213
18' i . 219 312 273
X ¥ g Wil o .38
' 20 219 .1y 38

3, Where pipe of heovier wall than Schedule 20 is specified, it will conform to the normal wall
thicknesses stipulated in ANSI B36.10 bolh o5 relales to nominal and minimum dimensions; i.e.,
Schedule 30, 40, 60, 80, 100, 120, 140, 160, Stondard Weight (SW), Exira Sirong (XS) or Double Extro
Strong (XXS). However, the use uf the following listed sizes and Schedule Numbers are o be avoided
in favor of SW or XS wall thicknesses:

g Ky e
g Gy s
y k) Sh, 4
7 0 e
12 0 5
19 0 1S

PRSE e

|
|
|
|
|
it NS Avard Sh. Mo, Use Next Heovier Woll
|
|
|

AR INORMTON 1

L - ——r—
l.""'!
oo
o
|
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- Hiping Systems Design and Materials Speaficaions
: 3 Table &.2-2 General Noles and Requirements Applicable lo Section 8.2 _Table 8.2-1

Amwmm;',_g_
FJ "'X‘ts‘

4. Pipe schedule numbers and wall thicknesses were determined by the use of equations 1, 2 and J, of
sub-arlicle NB-3640 of ASME Section Iil; and subparagraph 104.1.2, equations (3), (34), (4) and
(48), of ANSI B31.1; oll s applicable.

e R

9. Where EFW pipe, larger than 24" size, is specified, minimum wall thickness of piping shall be
determined by the following equation:

Lswbm=d>over S+HP -2 FRel. g J For. NB-JoAL 1, ASME Sec
HI

Ref. Eq. 5 For. 104.1.2 ANS B31.1 - ‘
s

were  t[r] is mnimmwal thickness in inches
-

d isinside domler of pipe ininches %
S is the code ofl owoble stress for muterial used, et
in psi o

<}

—

P is design pressure, in psi

y is constont equal fo .4 b —
o s
Actual wall thickness of straight pipe o be specified is {[r}; ‘”I' !-"-;q ’

r] = {m] + .068" where {{r] is the required wall thickness

Nole In oll coses McGuire Plantside Engineering must verify all calculations before material
procurement,

6. The need for and the minimum spacing of stiffener rings sholl be in accordence with ASME Boiler Code
Section Wil, Paragraph UG-28.

1. Al materials required for use in DPCo clossification A, B, C & D will be procured to ASME Section |

L -2

e e e e
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Pping Systems Design and Moterials Speafications
Table 8.2-2 General Nc 5 ond Requirgrints Aoplicable to Section 8.2 Table 8.2-1
AT

Specifications having fike ASTM designation number; e.g.,% Safs
QossA B C&D ASE Seclion |, SA-312

For materials procured for use in the DPCo clussifications £, F, G & H, they shall conform to ASTM
Standards; eq.,

OossE, F, C&R ASIMA32
8. The following upe bends have been evalualed based on maximum design condiions ond gssuming

that the pipe s inibally ol the specificalion cilowed minimum wall.  These bends
were found acc :plable. Cases not listed below shall be verified by calculation prior to bending.

20 fends

Fpe Sze Shedue  Mierid
12 341 12 2 5 0  SAAI06G. B >
4 & et
112, 4, 8 0 SWAI06G. B e
32 160 A/ 106G B C
-1 3 ¥ 10 WA 312 or 376 TP JU -
12, 341 14 2 140 3 0 HA 312 o 36 TP 3U =
g L
12, 341, 140 4 0 AN o TP s
12 34 1, 1R 3 ¢ 160 A/A 312 Sbs or 376 ‘Q?s,:& :
1P 3 -
i 05 A M s o T X
P 34 g"“‘,“
1-4/2' A8 Wi AA 32 Shs o 76 —-
‘[P 1)4 PSR
4 5
4D Bends Realinii

Hpe Sze Shedue  Moteridl & o’
g 8 /A 312 or 36 TP 3U
b4 160 A 312 Shs o 376
1P 3U

T A R K I e e R N L U T T RN G UL TPl W SV SIS 1 W I T L8 DO St N P = S e < S T ey - T et
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ATTAMMENT 3

McGuire Nuclear Station % \a® D Appendix 3. Chapter 3 Tables and Figures

INOTE " ASAAE CLASS 2 cARQACSRINDS TA RUKE <LAS S S

Table 3-47. Design Conditions, Load Combinations, and Code Compliance Criteria for Duke Classes B, C, and F

Piping

Condition Loads Code Compliance Criteria

w

1. Sustained Loads(5) Pressure L Primary stresses < Sy (3), (7), (8)
Weight
Other Sustained
Mechanical loads

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

Thermal Anchor (8)
Movements

. Upset Loads Pressure L (Primary Stresses) < 1.2 Sy, (7). (8)
Weight
OBE (Inertia)
OBE (Anchor
Movements)(1)
DFL (2)
Wind(4)

. Faulted Loads Pressure L (Primary Stresses) < 2.4 Sy (7), (8)
Weight
SSE (Inertia)
DFL (2)
Tornado (4)

b. Faulted Loads Pressure L (Primary Stresses) < 2.4 Sy (7). (8)

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 occasional loads such as relief vaive thrust, steamhammer, waterhammer or

loads associated with Plant Upset or Faulted Condition where appropriate.

3. The allowable stress, §,, may be increased when primary stresses due to sustained loads are less than S, per

ASME Section I11, Subsection NC-3611.1(b)(4)(a).

4. Wind as defined in UFSAR Section 3.3.1.1 is applicable to the Upset Condition, but not concurrent with seismic

loads inertia or anchor movement loadings per ASME 111 1971, Subsection NC-3622.

Tornado as defined in UFSAR Section 3.3.2.1 is applicable to the Faulted Condition, but not concurrent with
seismic loads inertia or anchor movement loadings per ASME 115 1971, Subsection NC-3622.

5. If, during operation, the systern 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.
7. ASME Code Case N-318-4, “Procedure for Eval' ‘ion of the Design of Rectangular Cross Section Attachments

on Qlass 2 or 3 Piping, Section 111, Division 1°, muy be used in case of pipe welded attachment qualification. It
should be documented in appropriate calculations.

8. ASME Code Case N-392-1, “Procedure for Fvaluation of the Design of Hollow Circular Cross Section Welded

Attachments on Class 2 or 3 Piping, Section 111, Division 1°, may be used in case of pipe welded attachment
qualification. It should be documented in appropriate calculations.

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

Table 3-48. Stress Criteria For Reactor Containment Mechanical Penctrations Duke Class B

Condition Piping Loads Criteria

1. Normal The ! Displacement ASME I, Class 2
Pre  Weight

2. Upset Thermal Displacement (Secondary Stresses) <8,
OBE (Displacement)
Pressure Weight OBE (Primary Stresses) € 1.2 §,
(Inertia)

3. Faulted Thermal Displacement* (Primary Stresses) 2.4 §,

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 /

Comdition Piping Loads Criteria i
Thermal Displacement ASME III, Class 1

Pressure (As Applicable)
Weight

2. Upset Thermal Displacement
OBE (Displacement)
sure (As Applicable)
Wei i
3. Faulted (Primary Stresses) < Yield Stress At Operating
Temperature
6 or ASME 11, Class | (Note 1)
4. Faulted tresses) < Yield Stress At Operating
SSE (Displacement) Tempera
Pressure (As Applicable) 2
6 Weight SSE (Inertia) Pipe or ASME I1I, Class_(Note 1)
Rupture
6
6 ASME 111, Class 1 allowables (i.e. Level D) may be used for standard vendor supplied pipe sipgort
6 components provided a certified Design Report Summary (DRS) or Load Capacity Data Sheet (LCDS)
6 : .

WFURIALVIY Vi

\ ! ‘
3 )
‘R 8L Be

(01 JAN 1998)
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McGuire Nuclear Station DS 343 Appendix 3. Chapter 3 Tables and Figures

Table 3-50. Stress Criteria For Supports, Restraints, and Anchors Duke Classes B, C, and F

Condition Piping Loads Criteria
I. Normal Thermal Displacement ASME 111, Qlass 2
Pressure (As Applicable)
Weight
2. Upset Thermal Displacement ASME 111, Class 2

OBE (Displacement)
Pressure (As Applicable)
Weight OBE (Inertia)

wind(l)
3. Faulted Thermal Displacement (Primary Stresses) < Yield Stress At Operating
SSE (Displacement) Temperature

Pressure (As Applicable)

Weight SSE (Inertia) or ASME I1I, Class 2 (Note 2)

tornado(1)
4. Faulted Thermal Displacement (Primary Stresses) < Yield Stress At Operating
SSE (Displacement) Temperature

Pressure (As Applicable)
Weight SSE (Inertia) Pipe
Rupture

Tornado(l)

or ASME 111, Class 2 (Note 2)

Note:

) Wind as defined in UFSAR Section 3.3.1.1 is applicable to the Upset Condition, but not concurrent with
seismic loads inertia or anchor movement loadings per ASME 11 1971, Subsection NC-3622.

Tornado as defined in UFSAR Section 3.3.2.1 is applicable to the Faulted Condition, but not concurrent
with seismic loads inertia or anchor movement loadings per ASME [I1 1971, Subsection NC-3622.

(2) ASME 111, Qlass 2 allowables (i.e. Level D) may be used for standard vendor supplied components
provided a certified Design Report Summary (DRS) or Laod Capacity Data Sheet (LCDS) is available

e fOr the component,

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

Supports
Condition Loads Criteria

1. Normal & Upset Nozzle Loads ASME Section Il Class 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 111, Class
Operating Effects Plus Pressure 2 and 3 and Par. NB-3225
SSE Effects) Weight Supports - (Primary Stresses) < Yield Stress

Support Reactions At Operating Temperature

FOR INFORMATION ONLY

(01 JAN 1998)



DUKE TTT GRINLE. VENDIR MAMNUAL-SEN SAMAC CAL UM O
ATTACHAMENT B EDS No. 508-248, 1
Sheet 2 of 2

VALVE LAAD CaMBINATIONS

v-\\ :: <

N~

Y:,” \ Y -
APPLICABLE DESIGN CRITFRIA = < Z

FSAR/PSAR

ASME Section III

General Design Specification
Individual Equipment Specification
Other: M(S-1205,04-1, Add, 5

ANALYTICAL PROCEDURE

Manual Calculations
Computer Calculations
Test Results

Other;

LOADS CONSIDERED

Self~-Weight

Thermal

Pressure

Seismic OBE

Seismic DBE

Rupture

External/Mechanical

Other; as per specification

LOAD COMBINATIONS

Normal
Upset (Thicl(uDES OBE)
Emergen
Faulted fINCLUOE S DRE)

Other: as per specification ®

SUMMARY OF REVIEW

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

CONCLUSIONS

Acceptable as Presented
Acceptable with Modifications/ Additions
Not Acceptable

A SPRCFICATIAN LISTS  Neamag U pseT AND FAULTED

)

AS THE ApPLIcApE LAA® CAMBINATIGNS TR THE

VALVES
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DIA-FLO' Diaphragm Valves

Reverse acting actuators
Air to open, spring to close

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
#12, #25, #50, #75, #101, #130
and #250

3200 series
100% Ap

ATTACHAMENT 5
Trr BurleEvminov-a3 e
—

? MOWLVNLOV

FOR INFORMATION ONLY -ouwos
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1*)
#12 #101 #130 ®2
Use chart below to determine size and spring requirements for any application
: 1 Sl G N P
| { 1 34
£ K | Maximum line pressures (psi) @ 100% P D 35
% | p- | (Bubble Tight Shut Of) §: 2
£5 -] E { g‘é Weir Type V3. -8 4 Qe
o % é N &3 <=®
o2 <@ hnz i " 4 M
s, PRGOS & i V4" 1 14" 7 24" | [ g 10" .
#2 | 8 60 30 B0 40 2% 4 p2)
[ 200 170 165 120 9 50 ¢ 1 K =
| - 88 4 89 200 200 175 150 @ 80 * 1 SEii )
‘ 102A 200 | 175 175 9 R AR S SIORAEE M A = % |
| #28 101 1 175 10 | & | [
-l [ 101 & 102A st W, 1 | & | [
1024 120 _l_ 75, 155 75 % | 17
50 101 st 178 138 a1 2%
| [ 7ois102A Tl 175 10 | 80 3
| I a2 A 200 | 175 175 178 130 | 60 2 X
| s 501 9% 150 135 70 2511 @
‘ L 9% 8 97 150 110 40 tt n
g 9% SRR R SRR . SRR S T 2311 %
96 97 150 | 150 120 4011 a
| v 9789 o 180 | 150 150 511 a7l
| s 96 & 68 a 150 150 150 7311 63
e e - — —— ~ ————
w i 9 47898 ] o 150 150 180 1t 7%
1 & e e L 150 125 70 | NOR UNPES S ~ B
‘ E: [ [ [ ne | = L 2 10
\ » e w0 1 180 17 T - 2
5 9% ] 1% [ % | 1% L 0
#101 % 4 08 T 150 | 180 n S WO S
l " T TS M TS W W U 0w O [ »
e o T e kw8 1 480 P 58
| | 898 1 | = 4
SO ek WAL PN 3 150 | 150 _I 150 128 a1l LB
t et % o AT A0 D SR G W W R I 2 i ot
. 97 1 " ! 1 | 8 | = 9]
| 98 i 4 _ﬁ__ 18 | 150 | 117 39 Ry 2 |
i %89 b e 150 150 -~I~"° «w 1
! #130 [958 98 150 150 150 7 2 g %
| 97 8 9 — __.__,f,_.. - -h+ . ol — _—— 150 - 3 150 150 ,,.._..g.,._¢., S— ,.__‘“‘t.v_}.?_‘
28 ‘ ‘ ‘ | w0 | 150 150 89 a8
‘Smmaaa 1 - - — s YT Sa SRy T W ST N rivesppus i s —T,:J
TR o o seuc oacenc WIS SOV SN NI I S “ -
1 . TR ) 150 150 125 M
gaso [ 190 T .__”_“.,v__l', ,,,,,, 1 e 17780 1 80 128 | &7 4 1 3
Bl ol o ¢ s s sy B f——T "7 T e 1 o 1 188 | o | -] @

eStroke limited to %"
*Stroke imited to 4% "
**Stroke limited to 3% "
1Siroke limited 1o 3IW”
ttStroke Iimited to 3" ® In vacuum applications addiliona! operating air pressure s required

See page 35 for TFE diaphragms

34
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