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***** May 31, 1984

Docket Nos. 50-250
and 50-251

MEMORANDUM FOR: Gus C. Lainas A

THRU: Ste'ven A. Varga
i

FROM: Daniel G. McDNg

SUBJECT: BACKFIT ISSUE AT TURKEY POINT PLANT UNITS 3 AND 4

Backfit Issue: Regulatory Effectiveness Review (RER) and Vital Area
Validation (VAV) Report.

Date raised with Licensee: Site review conducted May 23-27, 1983. The
licensee was provided a draft at the exit meeting on May 27, 1983. The
reports were sent to the licensee on March 6, 1984.

Licensees Position: The licensee,has not formally indicated what actions
they will take, however, they have expressed concern as to the RER/VAV
Reports, lack of basis provided for requiring prompt corective action (in'

light of the findings of no potential sabatoge volnerabilities identified
in the report) and the detailed NRC staff review and approval of the
existing security plan for Turkey Point Plant Uni.ts T.and 4.

Milestones: 5/27/83; RER/VAV site audit

8/12/83; Memo H. Clayton to C. Thomas coments and backfit
concerns

8/23/83; Memo 0. Parr to C. Thomas coments and backfit
i Concerns

| 8/29/83; Memo D. Mcdonald to C. Thomas comments and backfit
concerns

,,

I

| 9/16/83; Memo G. Kennedy to H. Clayton coments and backfit
Concerns

11/8/83; Memo D. Eisenhut to R. Burnett coments on RER
Report

1/31/84; Memo D. Zieman to C. Thomas coments and backfit
concerns
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2/1/84; Memo 0. Parr to C. Thomas comments and backfit
concerns

2/6/84; Memo D. Mcdonald to C. Thomas comments and backfit
concerns

'

4/2/84; Memo D. Eisenhut to R. Burnett comments RER Reports
RER/VAV

3/6/84; Issued Reports to liensee requesting their comments
on the concerns and possible corrective actions in
the reports. Requested timely response.

5/11/84; Licensee provided comments.
.

Applicability to other facilities: Alf operating reactors

Next schedule action: NRR (Special Projects) sending comments to NMSS.

6/l/W -

.

Da'nief G. Mcdonald, Project anager
Operating Reactors Branch #1
Division of Licensing

:

cc: J. Norris
G. McPeek
J. Thoma
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' - NUCLEAR REGULATORY COMMISSION,'- *

WASH 1NGTON, D. C. 20555
*

,
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% ,* November 4, 1983
.

Docket Nos. 50-237/249/254/265 *

LS05-83-il-017

s

Mr. Dennis L. Farrar -

Director of Nuclear Licensing
Connonwealt.h Edison Company
Post Office Box 767
Chicago, Ill_inois 60690

Dear Mr. Farrar:
,

SUBJECT: C.ONTAINMENT ISOLATION DEPENDABILITY BY DEMONSTRATION OF
CONTAINMENT PURGE AND VENT VALVE OPERABILITY

-Re: Dresden Nuclear Power Station, Unit Nos. 2 and 3
' Quad Cities Station, Unit Nos. 1 and 2 -.

,

The staff with technical assistance from Brookhaven National Laboratory
has completed its review of information submitted by Commonwealth Edison
concerning operability of containment purge and vent valves for Dresden
Units 2 and 3 and Quad Cities 1 cnd 2. Our review is documented in the
enclosed Safety Evaluation. We find that the information submitted failed
to demonstrate the ability of these valves to close aga' inst the buildup
of containment pressure in the event of a DSA/LOCA. For this reason'
the purge and vent valves should be ' sealed closed in accordance with
SRP Section 6.2.4.II.6.f. Furthermore, these valves should be verified
closed at least once' every 31 days.

Commonwealth Edison should either comply with the staff's requirement as
stated in SRP Section 6.2.4.II.6.f or, within 30 days of receipt of this
letter, provide the bases that would demonstrate the operability of the
containment purge and vent valves in order to p'ermit their continued use
during operating modes 1, 2, 3 and 4. .

'
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Mr. Dennis L. Farrar' 2- November 4, 1983
' '*
- -

.

The reporting and/or recordkeeping requirements contained in this letter
affect fewer than ten respondents; therefore, OMB clearance is not required

.

under P.L. 96-511.

Sincerely,

'

Dennis M. Crutchfield, Chief
Operating Reactors Branch f5
Division of Licensing

' Enclosure: ,

i ~ Safety Evaluation

cc w/ enclosure:
See next page
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Mr. Dennis L. Farrar
,

,

-

.

cc
'

Isham, Lincoln & Beale .

Counselors at Law
One First National Plaza, 42nd Floor
Chicago, Illinois 60603

'Mr. B. B. Stephenson
Plant Superintendent -

Oresden Nuclear Power Station
' ural Route #1R

Morris, Illinois 60450

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

*

Dresden Station .

Rural Route il
.

'

Morris, Illinois 60450-

. .

Chairman
Board of Sdpervisors of . ..

.

Grandy Cdunty . .

Grundy County Courthouse
Morris, Illinois 60450

'
, .

U. S. Environmental Protection Agency -

Federal Activities Branch
Region V Office

'

ATTN: Regional Radiation Representative
,

230 South Dearborn Street .

Chicago, Illinois 60604

James G. Keppler, Reg'ional Administrator
.

Nuclear Regulatory Commission, Region III .
-

-

799 Roosevelt Street
Glen Ellyn, Illinois 60137

' ' '

Mr. Gary N. Wright, Manager
Nuclear Facility Safety
Illinois Department of Nuclear Safety
1035 Outer Park Dr.ive. 5th Floor

*

'

Springfield, Illinois 62704

'
.
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
DRESDEN, UNITS 2 AND 3

DOCKET NUMBERS 50-237 AND 50-249.

QUAD CITIES STATION, UNITS.1 AND 2
*

DOCKET NUMBERS 50-254 AND 50-265
,,

DEMONSTRATION OF CONTAINMENT PURGE AND VENT VALVE OPERABILITY (B-24).

'

1.0 Reoui rement

Demonstration of operability of the contairment purge and vent valves, parti-
cularly the ability of these valves to close during a design basis accident,
is necessary to assure containment isolation. This demonstration of opera-
bility is required by BTP CSB 6-4 and SRP 3.10 for containment purge and vent
valves which are not sealed closed during operational conditions 1, 2, 3, and,

4. .

2.0 Descriction of Purge and Vent Valves
.

The valves identified as the containment isolation valves in the purge and "

vent system are as follows:
,

*

Dresden Station Units 2 and 3
.

Size
Unit No. Valve Number' (Inches) Use Location

2 A0-2-1601-21 18 ' Not given Outside containment
'

2 A0-2-1601-22 18 Not given Outsida cont'ainment
2 A0-2-1601-23 18 Not'given Outside containment -

2 A0-2-1601-24 18 Not given Outside containment
*

3 A0-3-1601-21 18 Not given Outside containment
3' A0-3-1601-22 18 Not given Outside containment
3' A0-3-1601-23 18 'Not'giv'en ~ Outside containment
3 A0-3-1601-24 18 Not given Outside containment -

.

Quad cities Station Units 1 and 2-

-

Size,

Unit No. Valve Number (Inches) Use Location
1 A0-1-1601-21 18 Not given. Outside containment
1 A0-1-1601-22 18 Not given Outside containment
1 A0-1-1601-23 18 Not given Outside containment-
1 A0-1-1601-24 18 Not given Outside containment-

2 A0-2-1601-21 18 Not* given Outside containment
2 A0-2-1601-22 18 Not given Outsice containment
2 A0-2-1601-23 15 Not given Outsice containment
2 A0-2-1601-24 18 Not given .Outside containment

q91/0 0.2 10
..
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The subject, valves are butterfly type Model 2FII manufactured by H. Pratt Com-
pany. Th.e . Quad Cities valves are equipped with Tomkins-Johnson (part number
AU-10-31) actuators and the Dresden vaives with Miller (part number VPS-2502)
actuators.

The valves are to be operated from their full open (0* = full open)' position.

3.0 namenstration of Operability ~
.

3.1 Commonwealth Edison (CE) has provided purge and vent valve operability
demonstration .information for Dresden, Units 2 and 3 and Quad Cities, Units 1
and 2.in the following submittals:

A. July 6,1981 letter, T. J. Rausch (CE) to G. C. Lainas (NRC).

B. Februa ry 27, 1981 letter, R. F. Janecek (CE) to G. C. Lainas (NRC)..

C. August 22, 1980 letter. R. F. Janecek (CE) .to G. C.'Lainas (NRC).

3.2 Commonwealth Edison's (CE) dynamic torque (T ) predictions for the sub-D
ject 18-inch' valves stem from dynamic torque coefficients (C ) . developedT

-
.

from a 6-inch (1/3 scale) model valve bench test program as documented in
Appendix A of Reference C. The inlet piping configuration used in the test
program was configured to establish uniform approach flow to the test valve. -

Flow tests' were conoucted with the valve disc set at fi'xed opening ' angle rang-
ing from 8' to 78' (O' = full open) in 10* increments. Valve inlet pressures
of 20 psia, 38 psia ~and 63 psia were established for each disc setting. Tor-
que data measured off the 6-inch valve shaft was scaled to predict torques

*developed in the 18-inch inservice valve.

In that the bench test program did not ' include inlet piping configurations
involving elbow type fittings, CE provided additional information to show that
the torque values used'for the 18-inch valve stress analysis were conserva-
tive regardless of the valve installation configuration. -

CE reviewed each in service valve installation to determine if the piping

the orientation of the valve shaft relativ'e to the pfameters) and to determine
involved an upstream elbow fitting (within 10 pi'pe~ dia

ne of the elbow. The
~

results of CE's review is summarized in the table below.' ~

' Valve' ' Elbow Upstream Elbow Upstream No Elbow
'

Plant Number Shaft in Plane Shaft Out of Plane Effect
Drescen-2 -21 Xj ~

! -22 X

-23 X

324 X

.

l

-

|

|
'

!
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Valve. Elbow Upstream Elbow Upstream No Elbow,

Plant .. Number Shaft in Plane Shaft Out of Plane
Dresden-3 -21 X-

* 22 X-
'

-23 X*

-24 X

X. .Quad -21
.X

,,

Cities-1 -22
f -23 X -

; -24 X .

~ Quad. -21 X

Cities-2 -22 X-

-23 X
, _. .

-24 X .

'

. To account for the elbow-shaft out of plane installation configuration (worst-

| case configuration refative to TD prediction) CE effectively increased CT
; (uniform flow) by a factor of 1.5 to establish the torque loads.

In their stress' analysis, CE-identifed the valve shaft as the critical valve .

~

part based on the stress at the disc to shaft pin location. The maximum
'

! stress at this location was calculated to be 11,256 psi resulting in a safety
factor of 1.33 when using an allowable stress of 15,000 psi.,

i- CE also compared the valve torque loads to the' actuator torque output cap-
| ability and concluded that the actuators are capable of closing the valve
i during the DBA/LOCA. , ,

! 4.0 Evaluation
,

.

~

4.1 The TD values predjcted by CE for the 18-inch 2 FII valves in the
Dresden and Quad Cities plants are very. low in comparison to TD values given
by, H. ,Pratt for the 18-inch 2 FII valves in the Prarie Island purge and vent
system. Comparing the maximum TD values pr'edicted,; CE. predicts.a maximum
TD of' 2,600 in-lbs where H. Pratt's predictioh is app'roximately 18,000

~

in-lbs. -

In addition to the Prarie Island information, torg'ue information available for
other valve designs also indicate that CE's TD predictions are low for an
18-inch valve.

Based on the above, the staff finds that the To predicted by CE for thes

subject valves are not conservative, and therefore not acceptable to the
staff.

4.2 Although CE does not have test data to quantify the effect of piping
elbow configurat. ions on CT (uniform flow), val.ues for the 2 FII design,

| ~

. .

.

| 6

- -. - , - - . - --e,,++-,-e ue- .~u_-., v.e - r ny.,,,,,..rw---tm- . - , . -..-e.- ,-m--- 7y y,m., ., .r-



_
_ -

.
,

,' .-4-'
.

,

.

-information available from'other valve manufacturers indi'cated that for a
L given desigh at the same conditions th,e ratio of CT (elbow-shaft in' plane)

to CT (un'iform flow) is greater than one and the ratio of CT (elbow-shaft
out of p1ane)'to CT (uniform flow) is greater than two in some instances.
Sased on limited elbow testing information'available, the staff believes that *'

where bench tests did not include elbows in the piping configuration a factor
of 1.5 times CT (uniform flow) for an elbow-shaft in-plane configuration and '

a factor of 3.0 times the CT (Uniform flow) for an elbow-shaft out of plane
'

; configuration would yield conservative values of T -D

Based on the above, the staff finds that the 1.5 factor used by CE is conser-.

i vative for those valves identified as having straight pipe inlet or elbow-
shaft in-plane piping configurations and is not conservative for the three

,

valves identified as having elbow-shaft out of plane configurations. To be
acceptable to the staff, ~a factor of at least three times CT (uniform flow)
must be used for the three valves having elbow-shaft out of plane configura-t

tions. . .

! 4.3 CE indicated that the minimum elbow to valve separation distance required
i to assure uniform approach flow to the valve is 10 pipe diameters. CE should

provide a source reference to justify using 10 D as the minimurn. The staff' *

; would accept the separation distances referenced-in the Instrument Society of
[ America Standard 539.4.
: .

C. 4 Based on the discussions in Section 4.1, 4.2, and '4.3 of this report, the
staff finds that CE. has not demonstrated that the critical valve parts have,

; sufficient. design margins to withstand the pressure related loads of the
DBA/LOCA.;

! .

,
4.5 Based on the discussions in Section 4.1, 4.2, and 4.3 of this report, the

! staff also finds that CE has not demonstrated that the actuators are capable
of stroking the valve closed during the DBA/LOCA nor has CE demonstrated that
the actuators are structurally capable of withstanding the resultant torque

*loads where those loads act to close the valve . disc.

4.6 CE indicated that the seismic qualification of the subject valves.is

L being handled by the Systematic Evaluation Program (SEP) and NRC Bulletin
i 79-14. -CE should confirm that the subject valves have been seismically
| qualified. *

4.7 Dresden-2 valves A02-1601-56, -60, -63', and -55, Dresden-3 valves
. .

! A03-1601-56, '-60, -63, and -55, Quad Cities-1 valves A01-1601-56, -60, -63,
and -55, and Quad Cities-2 valves A02-1601-56, -60, -63, and -55 are not .

| '
closed during Modes 1, 2, 3, and 4.
included in the review. The staff assumes that these valves are maintained

-

.

i

.
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5.0 S'Ji'. MARY

The staff has completed.its review of the information submitted to date concerning
operability of the 18-inch valves used in the containment purge and vent.
systems for Dresden, Units 2 and 3 and Quad Cities, Units 1 and 2. The staff
finds that the information submitted did not demonstrate .that these valves have
the ability to close against the buildup of pressure in the event of DBA/LOCA
from the full open position. -Sections 4.1, 4.2,' 4.'3, 4.4, 4.5, and 4.6 of the
evaluation are the basis for these findings. . For this reason, these valves-

should be sealed closed in accordance with SRP Section 6.2.4.III.6.f. Furthermore,
these valves should be verified to be closed at least once every 31 days.

6:0 ACKNOWLEDGEMENT-'

.

R. J. Wright prepared this . Safety Evaluation

Date: November 4, 1983
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C:mmrnwcalth Edison'
-

*
One First Nahenal Pl+2a. Chicagt Hhnsis '

AddrIss R: ply to: P:st Office Box 767- 4
- - Chicago, lilinois 60690, .

.

December 21, 1983

Mr. Harold R. Denton, Director
Of fice of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commisison
Washington, D.C. 20555

;'

Subject: Dresden Station Units 2 and 3
Quad Cities Station Units 1 and 2
Operability of Containment Purge and
Vent Valves; Response to on NRC Safety
Evaluation of Containment Vent and
Purge Valves

i NRC Docket Nos. 50-237/249 & 50-254/265

| Reference (a): D. M. Crutchfield letter to D. L. Farrar
dated November 4, 1983

.

Dear Mr. Denton:

The referenced ' letter stated that based on the staff's Safe'ty
Evaluation Report, the testing and information supplied to the NRC 'by
Commonwealth Edison (CECO). f ailed to demonstrate operability of the.

containment purge and vent valves. As a result of the conclusion drawn,
the staff directed Ceco to seal the valves closed in accordance with SRP.

Section 6.2.4. III. 6.F and verify the valves to be closed at least once
every 31 days or demonstrate the operability of the containment purge and'

vent valves in order to permit their continued use during operating modes
1, 2, 3 and 4.

The staff should understand that Ceco cannot operate with the
large containment vent and purge valves " sealed" closed during modes 1,
2, 3, and 4, e.g. at all times except during refuel outages. We must-operate these valves in order to inert the containment, de-inert the
containment establish pressure dif ferential between the drywell and
suppression, chamber, reduce containment oxygen content, and to reduce
pressure'in the containment. Attachment 1 provides a detailed list of
the operating evolutions, the procedures used to perform the evolutions,
and the containment vent and purge valves required for performance of the
evolutions. These are Safety-Related evolutions that are required to be
performed to meet technical specification requirements, mitigate the-

consequences of postulated accidents (LOCA), allow containment access
during outages and when containment is not required, and to avoid a
spurious scram and ECCS initiation. Because the containment vent and'

purge valves are administratively controlled by procedures outlined in
Attachment 1, venting and purging are thus limited to the maximum extent
possible while the reactor is in operation.

'

%i f0
h

'

I . fl,

.

m ,-v-- . - - - - - -
- - -v--



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

.-

-, .. .

:

| D. M.-Crutchfield - 2 '- December 23, 1983-

However, as outlined above, the purge and vent valve must be |

; opened.for'certain evolutions. Since valve openings are controlled by 1

L procedures,-the valves cannot be inadvertently opened. Therefore, the i
valves need not be sealed closed. The stations are operating in a'

,

j conservative manner and will continue to operate in this manner.
'

t
-

. CECO has reviewed the NRC's Safety Evaluation Report provided in.

the reference. In general we find it to contain several inconsistencies.'

Therefore-the basis for the safety evaluation is unclear. CECO would like
clarification of paragraphs 4.1, 4.2 and 4.3 of the SER together with the

; reference material on which the evaluation is based. The sharing of this
j information will greatly-help us in evaluating the accuracy of our opera- '

! bility studies. The requested clarifications are. detailed in Attachment >

2. ,
,

,

'

It is unclear to CECO why the staff would require the stations
; to seal c1qsed all of. the containment pur0e and vent valves when the

,

staff concluded in the referenced SER, that CECO's operability studies !
i

may only be unconservative for three specific valves which contain out of ;

plane elbows. Again details are provided in Attachment 2.
,

CECO is presently in the process of reevaluating the operability
studies and information that was supplied to the staff. CECO plans to
complete the reevaluation within 60 days, upon receipt of information
requested from the staff. j

,

i The ensuing paragraphs provide res'ponses to specific questions /
| comments that were in the HRC SER directed to CECO.

In item 4.6 of the safety evaluation ,the staff asked CECO to
i confirm that seismic qualification of the purge and vent valves was
; handled by the Systematic Evaluation Program (SEP) and I.E. Bulletin
j 79-14. In our review of the SEP program, it appears that there were no
: specific studies performed that addressed' the seismic qualification of
| the subject valves. The piping and ' valves are' supported in accordance ;

i with original seismic design criteria. Modifications were performed as |

|
necessary to meet the requirements of I.E. Bulletin 79-14.

'

'

In Item '4.7 of the Safety Evaluation, it is mentioned that
valves A0-1601-56, 60, 63 and 55 are assumed'elosed during modes 1, 2, 3;

and 4. This is not true. The correct information is provided as follows: |'

[

Valve No. Function Remarks ;

I A0-1601-55 Drywell and suppression This is a 4" gate valve
chamber nitrogen purge that remains open during i

inlet. normal operation to main-
tain pressure differentialI

e
I between-the drywell and ;

| suppression chamber.
.

'

! .

.

r
.
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Valve No. Function Remarks

A0-1601-56 Suppression Chamber This 18" butterfly valve
' purge inlet. remains open during normal

operation to maintain
pressure differential
between the drywell and
suppression chamber..

A0-1601-60 Suppression chamber This 18" butterfly valve
vent outlet. is used to inert and4

de-inert the suppression
chamber.

,

'

A0-1601-63 Orywell and suppression This is a 6" butterfly
chamber vent outlet valve used to vent the
to SBGTS. containment to inert,

de-inert, relieve
pressure, reduce oxygen
content, and to establish-

4

pressure differential-
.

*

between the drywell and
suppression chamber.

From the above table, A0-1601-55 and A0-1601-63 should not be
! considered in this issue since 1601-55 is a gate valve and 1601-63 is
| only a 6" diameter valve. This is the same reason that the 2" bypass
'

valves around A0-1601-60 and A0-1601-23 (valves A0-1601-61 and
! A0-1601-62, respectively):are not considered.

'

In summary CECO is reassessing the operability studies that were
: performed. CECO is directing this review to the three valves that appear
j to be unconservative, 1601-23 (Oresden 2, 3) and 1601-24 (Quad Cities
j 1 ). .. These valves have elbow-shaf t out of. plane configurations. CECO
: plans to have the reviews completed within.60. days contingent upon
' receipt of information requested in this letter.

.

i

*
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To the best of my knowledge and belief, the statements contained.

herein are true and correct. In some' respects, these sta,tments_are not'

based on my personal knowledge but upon information furnished by other
Commonwealth Edison and contractor employees. Such information has been
reviewed in accordance with company practice and I believe it to be
reliable. -

If you have any questions regarding this matter, please contact
this office.

Very truly yours,4

!Wb.

B.Ryka '

Nuclear Licensing Administrator<

cc: R. Gilbert (NRR)
R. Bevan (NRR)
NRC Resident Inspector - Dresden
NRC Resident Inspector - Quad Cities

i

i
!

i 1m
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' QUAD-CITIES STATION CONTAINMENT.. *
'

*
.

' "

- ~7ENTING rnd PURGING -

..

~
.

Operating QOP
Evolution Title Procedure Vent and Purge Valves Operated

. - . . .. . . . . . - - - . .

; a. Drywell Pressure. 1600-1 A0-1601-63 and A0-1601-62
Relief Through -

,

SBCTS'

b. Suppression 1600-2 A0-1601-63 and A0-1601-61
Chamber Pressure

. Relief Through .

SBGTS
~~

c. Drywell Pressure 1600-3 A0-1601-24 and AO-1601-62
; Relief Through

Vent. System
.

d. Suppression 1600-4 A0-1601-24 and 40-1601-61,

| Chamber Pressure
j Relief Through
| Vent. System .

.

1

e. Inerting Using 1600-5 A0-1601-63, 23, 21 and 55 for dryvell*

;. Nitrogen Steam A0-1601-63, 60, 56, and 55 for suppression
Vaporiz'er with chamber. '

SBCTS

f. Inerting Using 1600-6 A0-1601-24, 23, 21 and 55 for drywell;
Steam Vaporizer A0-1601-24, 60, 56, and 55 for suppressions

1
with Vent. chamber.

| System
,

( . .

! 3 De-inerting 1600-7 A0-1601-60, 62, 63, 21, 23, 22 and 56
I Using SBGTS

,

*

.

h. De-inerting 1600-8 A0-1601-24, 62, 21, 22, 23, 56 and 60.

Using Vent.
System

,

'AO-16'1-61'and 63 use nitrogen makeup.1. Reduce 1600-10 0
Containment

j 0xygen Content
i During Power .

Operation

i j. Post-Accident 1600-13 A0-1601-61, 63 for suppression chamberg
Containment A0-1601-62, 63 for dryvell.
Venting

a

! .

.

. q

|

. .

: .

, -. _: .
.. . ... ... _ .. . . . . . . .
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QUAD-CITIES STATION CONTAINMENT-
**

VENTING end PURGING
*

.
. . .

.

Operating QOP
-

Evolution Title Procedure Vent and Purge Valves Coerated
,

.

k. Drywell-Suppression 1600-14' AO-1601-61 and 63-(SBGTS) or A0-1601-61
Chanber .and 24 (Vent.), with nitrogen makeup.
Differential Also, use AO-1601-21 and 55 if need,

'

Pressure Using nitrogen purge. ,.

'

Nitrogen ,

Makeup

. *

1. Differential 1600-15 AO-1601-55 and 56.
Pressure 1600-16

, Compressor 1600-21
Startup/ 1600-22
Shutdown

m. Inerting'Using 1600-19 If use SBCTSr A0-1601-63, 23, 21, 55,
i Electric 1600-20 60, and 56.

! Nitrogen If use Vent. Systems A0-1601-24, 23, 21,
vaporizers 55, 60, and 56.

n. Containnent 1600-23 A0-1601-22, 56, 60, and 24 for the
Venting and suppression chamber; A0-1601-22, 21, 23,
Purging During and 24 for the dryvell.

. Extended.

,
Shutdown

.

: .

(

.

!
*

; -. .

! .

.. .

t

1

!
!

.

.

1

|.
. .

.

'
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Attachment 2.

r
*

.

Paragraph 4.1 - This paragraph qualitatively compares the Tn valves
precictec Dy Commonwealth Edison based upon test data to valves. predicted ;
by Henry Pratt Valves, Inc. for Priairie Island, and"to valves "available
for other valve designs". This information needs to be reviewed by Ceco
to determine the applicability of such a comparison. In particular, ;

definition of the operating conditions from which the other information i.

is derived needs to be made.

Paragraph 4.2 - This paragraph appears to contradict paragraph 4.1 in
p a r,t . The statement l's madi that the To valves provided by CECO is
conservative except for those three valves (out.of 1.6) which have;

; elbow-shaf t out of plane configurations. This suggests that these three

| valves are only ones unacceptable " as is" in the SER.

paragraph -4.3 - This paragraph refer's to Instrument Society of America;

j (ISA) standard 539.4. IS,A literature suggests that this standard was
; superceded in 1980 by standard ISA-S75.02 (1981). Our architect / engineer

NUTECH has 'obtained a co~ y of this, and will review.it against the 10J p

] pipe diameter criterion assumed by NUTECH in earlier work.

!

j.
, 4.3, CECO believes that there is.no basis for global statements as
Paragraph 4.4, 4.5 - Because 'o f the ambiguity of paragraphs 4.1, 4.2, and

; contained in these paragraphs. We believe that the.only questionable
; valves in light of 4.1 and 4.2, are valves 1601-23 (Dresden 2, 3) and
'

1601-24 (Quad Cities 1). .

'
'

-

I

! -

I
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| . . .
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May 3,1984
. ,

. .

.

Mr.-Harold R. Ocnton, Director
Office of Nuclear Reactor Regulation -

U.S. Nuclear Regulatory Commission
-

Washington, DC 20555

Subject: Dresden Station Units 2 and 3
Quad Cities Station Units 1 and 2.

Containment Purge and Vent Valve,

Operability
NRC Docket Nos. 50-237/249 & 50-254/265

References (a): B. Rybak letter to H. R. Denton dated. -
'

December 21, 1983

H.Crutchfie'ldlettertob.L. Farrar(b): D.
dated November 10, 1983.

.

(c): T. J. Rausch letter to G. C. Lainas
dated July 6, 1981.

-
.

(d): NUTECH Report COM-0708-03, May, 1980. .

.

D' ear Mr. Denton:

This letter is written to provide the responses to the NRC
concerns pertaining to the operability of the containment purge and vent
valves identified in the Reference (b) letter and discussed during
subsequent meetings. The specific response to each concern.ls given in .

Attachment 1. .

The following provides a summary of the responses to the NROsconcerns from the Referdnce (b) letter and subsequent conversations,
.

The hydrodynamic torque (T ) valves used in the stress evaluationf 1. O
o,f'the subject valves were developed from scale model tests. The
scale model tests performed at FluiDyne and Allis-Chalmers provide
an empirical basis for the hydrodynamic torque values used to
demonstrate the operability of the 18 inch butterfly valves
installed at Dresden and Quad Cities. All critical valve parts have

'

sufficient design margins to withstand the pressure related loads of -

the DBA/LOCA.

2. The hydrodynamic torque (TD) values used in the stress evaluation
of the subject valves were also ~used to demonstrate the capability
of the valve actuators. The valve actuators are capable of stroking

| the valves closed during the DBA/LOCA. The valve actuators are
structurally capable of withstanding the actuator and hydrodynamic
torque loads when the hydrodynamic torque acts to close the valve

'

disc. k)N,

:

%.h
'

'

-

,

-

_,
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.

-2- May 3, 1984,H. R. Denton .

*
-

. .

3.' 'The_ Systematic Evaluation Program (SEP) review of Dresden Unit' 2
concluded'on a generic basis that th's equipment and systems required
for. safe shutdown will remain functional under the design hazard..

4. Since these valves will perform their safety f0nction in the event
of a DBA/LOCA, Commonwealth Edison will continue to operate the
purge and vent system'in accordance with the procedures outlined in .

Attachment 1 of Reference (a). .The subject valves were not sealed.

closed in accordance with SRP Section 6.2.4.III.6.f. These valves
,".have not been verified to be closed every 31 days, because.they are

not sealed closed.
,

,

!
In addition to the technical-concerns expressed in Reference *

(b), the NRC. verbally requested additional information during a February -
,

15, 1984 meeting Bethesda. Commonwealth Edis'en's, response to the NRC's.

| verbal information request is provided in Attachment 2. Attachment.2
; contains a complete listing of all valve connected to the containment _
. a,tmosphere. T, hose valves marked with'an asterisk-are either yalves that .
| are not active or valves less than two (2) inches in size. .The* listing

does not completely identify the manufacturer (s) of the valve and its
,

appurtenances. When a comp 1.ete list becomes available it will be sent to4

you. . .
,,

Based on the information provided in Attachments 1 and 2,
Commonwealth Edison ~ concludes that all valves directly connected to the
primary containment atmosphere will perform their s.afety function in the3

event of a 08A/LOCA.
,

.
~

i. If you have any questions reg'arding this matter, please contact
this. o f fice. .

.

'

One signe~d origihal and forty (40) copies of _ this letter and
the attachments are enclosed'for your review. *

very truly yours',,

.

C.
..

,

'

B. Rybak
Nuclear Licensing Administrator--

| Im
,

;
.

Attachments a

cc: NRC Resident Inspector - Dresden
.

R. Gilbert.- NRR
"

/.

' ~
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| ATTACHMENT 1 ;
,

.

.

., .

.

.

.

Dresden/ Quad Cities Station -
.

;
a

.
.

*

! .

..

.

Response to'NRC Concerns on Purge and Vent Valves':
.

! .
-
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k Attachmant 1 -

** Pcg2 1 of 7

.

'

.This attachment restates the NRC concerns from the November 10,
1983 NRC letter to CECO.- Af ter each concern, ' Commonwealth
Edison's response is presented. -

" "

NRC PARAGRAPH 4.1 CONCERNS
,

'

9-
-

:

"The T values Predicted by CE for.the-18-inch 2 FII valves in *
-D,

Ehe Dresden and Quad Cities plants are very low in comparison to*

'T values given by H. Pratt for the 18-inch 2 FII valves in theD
Prairie Island purge and vent system. Comparing the maximum T

D
,

values predicted, CE predicts a maximum T of 2,600 in-lbs whereD
H. Pratt's prediction is approximately 18,000 in-lbs.

*

,

In addition to the Prairie Island in' formation, torque information
available.'for oth~r valve designs also indicates that CE's' Te

D
predictions are low for an 18-inch valve.

'

. .

Basedoktheabove, the staff finds that the T Predicted by CEi

D
for the subject valves are not conservative, and therefore not

acceptable to the s t a f f. "
' '

--.
.

*

PARAGRAPH 4.1 RESPONSE
,

- *

;-, . .

The torque values presented by Commonwealth Edison were -

determined based upon a bench test of a 6" ,Pratt butterfly valve
_ ,

( Re f e rersee 2). The disk of this valve was custom-machined to
simulate the disk of the 18" Pratt .2FII valve used in the vent
and gurge systems .at Dresden and du'ad Cities. The espect ratio

;
,

! of the 6" test valve was 0. 2428. For the actual 18" valve, the
aspect ratio is 0.2455. Thus, the modelling of the 18" valve is

.

accurate. The test conditions were selected to maximize flow
| velocity at ,the valve for each upstream test pressure. Test

*

| pressure - and. valve disk angle were varied parametrically to
.

identify the combination which produced maximum torque.

.

e

mm

M

'
, , . _ _ , , . . . - - - - - , "-
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IAttachmsnt 1 .
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'

Pago 2 of 7 j.

,

.

- -
, .

The maximum - torque in an-18 inch butterfly valve as determined by

-the tests per, formed at FluiDyne is 216 f t-lbs (Section 7 of COM-

0708-03). The 216 ft-lbs (2592 in-lbs) obtained from the test .

results is an empirical value rather than a prediction' based on '

an analytical method of computing hydrodynamic torque. For

uniform flow geometry, 2592 in-lbs is' the maximum torque for an -

,

18 inch butterfly valve installed .in the Dresden and Quad Cities

purge and vent systems. As indicated in the Pratt report, the
.

'

Pra.tt maximum torque. values were established based on a

conservative bounding analysis for' Prairie Island. Thus, the.

Pratt results are not appropriate for use on Dr'esden and Quad '

Cities since Dresden and Quad Cities specific test values are

available. Note, the effect of non-uniform flow geometry was

] addressed separately as discussed in the . Paragraph 4. 2 response.
'

;
.

*

.

NRC PARAGRAPH 4.2 CONCERN.

.

"Although CE does not have test data to quantify the effect_of
, ,

piping elbow configurations on CT (unif 6n fl w) values for the 2
,

' FII design, information available from other valve manufacturers
'

indicated that for, a giv'en design at the same conditions the
.

ratio of C .(elbow-shaft in plane) to CT (unif rm fl w) is-

T ,

( greater tha'n 1.0 and the ratio of CT (elbow-shaft out of plane)
to C (uniform flow) is greater than two in some instances.T ,, ,

Ba' sed on limited elbow testing information available, the staff
believes that where bench tests did not include elbows in the

'

piping ' configuration a factor of 1.5 times CT (unif rm fl w) fr. 7
j~, an elbow-shaft in-plane con. figuration and a factor of 3.0 times
'

the CT ( uniform flow) for an elbow-shaft out of plane -

configuratibn would yield conserv.ative values.of T *D

Based on'the above, the staff finds that the 1.5 factor used by .

CE is conservative for those valves identified as having '' straight
, ,

.

O

9g
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Paga 3 of 7. -
.

.

* pipe inlet.or elbow-shaft in-plane piping conf-igurations and ~ is
*

not conservative -for the three valves identified as having elbow--

shaft out of plane configurations. To be acceptable to the

Staf f, a f actor of at least three times CT ( uniform flow) must be,

'
,

used for the three valves having elbow-shaf t out of plane
configurations." - ""

. .

,

"

PARAGRAPH 4.2 RESPONS E
,

-

'

.

In Reference 2, CECO provided the NRC with a reference to test '

data prepared by Allis Chalmers Company for Dairyland Power. The
test data showed that for valv.es with shafts in-plane with '

upstream elbows, no correction factor is nec'essary. For valves
with shaf ts out of plane with . upstream elbows, a factor of 1.283

\ '

; is shown 'to adequately account for the effect of n6n-unifobm flow~

on torque. This is documented in References 2 and 5. The Allis

Chalmers results are suitable for comparison with ,the- --

. CommonwAalth Edison results documented in Reference 2 since the
: upstream disk shape and aspect ratio of the Allis-Chalmers and

Pratt valves are comparable. The Allis-Chalmers data ci~ted by
Commonwealth Edison predict a non-uniform flow fa'ctor that is *

.
-

.' conservative for the Pratt valves.
,

,

'
.

. .

L The maximum torque on a Pratt eight[en(18) inch butterfly valve, -

as scaled from test data gathered at FluiDyne, is 216 ft-lbs.
| Multiplying 216 f t-lbs by 1. 283 yields a maximum torque value of

~

I 277 fr-lbs for "out-of-plane * valves. Since this is less thant

! the 350 f t-lbs. ,use,d in the valve analysis (Re ference 4 ) , the
'

, .

hydrodynamic torque value used in the stress analysis.is-

applicable to the worst case geometry of upstream piping.
.

&

.

j :.

. ,
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, ,

NRC PARAGRAPH 4.3 CONCERN ' '
-

.

"CE indicated that the minimum elbow to valve ~ separation distance !

required to assure uniform approach flow to the valve is 10 pipe
diameters. CE should provide a source ' reference to justify using

10 D as the minimum. The staff would accept the separation

distances referenced in the Instrument Society of America -

_

S tandard S39. 4. "+

'

PARAGRAPH 4.3 RESPONSE .

The hydrodynamic torque value used in the stress analysis is

applicable to the worst case geometry of'upstrean piping, i e. a

non-uniform approach flow is assuned for the analysis. Thus, the

ef fect of non-uni [ form flow for' valves with elbows up' stream
.

between 10D and the ISA criteria has already been accounted for .

,
in the analysis. -

,

NRC PARAGRAPH 4.4 CONCERN
.

.

"

" Based on the discussions in Section 4.1, 4.2, and 4.3 of this

report, the staff, finds;that CE has not demonstrated that the
,

critical valve parts have suf ficient design margins to withstand '-

,

| the pressure-related loads of the DBA/LOCA."

_ . .

| PARAGRAPH 4.4 RESPONSE

The valve component with the highest stress is the pin in the ,
> - ,

[ valve shaf t with a predicted s' tress of 11.3 ksi. The yield
! .

strength for the pin material is 30 ksi. Based on an allowable

! stress of 90% of yield strength ( 27 ks?), the lowest safety *

. .

.

|

~=

.

See
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-

.

~

factor is 2.4. This value is judged to provide sufficient design

margin in the critical v.alve part to withstand the pressure-.

~

related loads of the DBA-LOCA.
.

. .

NRC PARAGRAPH 4.5 CONCERN

# .

" Based on the discussions in Section. 4.1, 4.2, and 4.3 of this - .

.

report, the staff also finds that CE has not demonstrated that-

.

'the actuators are capable of stroking the valve closed during the

DBA/LOCA nor has CE demonstrated that the actuators are struc- '

'

turally capable of withstanding the resultant torque loads where

those loads act to close the valve disc. "
.

PARAGRAPH 4. 5 RESPONSE
5

..,
.

Although Pratt has not specified a maximum allowable operator

torque for these valves, it has been demonstrated that the valve -

and operator linkage will function at 300 ft-lbs torque.3

(Reference 4). From scaled test results, the maximum torque
'

developed in the linkage during a LOCA is 277, ft-lbs. (Reference
~

'

4). Note that the LOCA maximum torque ( 277 f t-lb s . ) is less than-

'

the value used in NUTECH's actuator capability ~ calculations (300
.

'

ft-lbs.). '

; .

.

.The Miller air cylinder is rated for a. maximum pressure of 250

psi. The peak air cylinder pressdre during a LOCA, assuming that
the solenoid valve fails and there is no venting and no adiabatic-

heati5g is 157. psi.. This pressure is well below the air cylinder .
. ,

pressure rating.

Finally, the actuator is designed .such that the hydrodynamic
~

torque does. not combine with the actuator spring imposed ' loads.
The maximum torque in the actuator linkage is 277 ft-lbs. .

.

ie

. .

.
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*

NRC PARAGRAPH 4.6 CONCERN '*

.
.

"CE indicated that the seismic qualification of the subject

valves is being handled by the Systematic Evaluation Program

(SEP) and NRC Bulletin 79-14. CE shou d confirm that'the subject
~

valves have been seismically qualified."
-

. .

.

PARAGRAPH 4.6 RESPONSE

.
* Commonwealth Edison has determined that the subject valves have

not been seismically qualified via specific testing or analysis.

The original procurement specification did . not -include seismic

qualification criteria. -

CECO has reviewed' the SEP and NRC Bulletin 79-14 and' concluded
'that thi se'ismic qualification of the subject valves was not

.

specifically addressed under those programs. However, the senior
~

,

seismic review team has concluded on a generic basis in their SEP

report (Reference 7) that based on design redundance and their
.

experience with respect to functioning of equipment in earth-
.

q'uakes throughout the world and under military requirem'ents., the
systems required for safe shutdown will remain functional during

,

a seismic event. '

,

'
.

NRC PARAGRAPH 4.7 CONCERN
. . .,

"Dresden-2 valves AO-2-1601-56,60,6.3, and -55, Dresden-3 valves

AO-3-1601-56,60,63, and -55, Quad Cities'-l valves AO-1-1601- .
,

,

56,60,63, and -55, and Quad Cities-2 valves AO-2-1601-56,60,63,
'

and -55 are not included in the review. The staff assumes that

| these valves are maintained closed during Modes 1, 2, 3, and 4".

.
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'

PARAGRAPH 4.7 - RESPONSE-

.
,

.
.

.
.

valves AO *-1601-55 and AO *-1601-56 at Dresden 2, Dresden 3,
Quad Cities 1, and Quad Cities 2 are not maintained closed during

.

Modes.1, 2, 3, and 4. The pumpback system which maintains
drywell-to-torus dif ferential pressure requireh that these valves

be maintained in the open position. Although these valves were -
.,

not cons'idered in the initial evaluation, these valves were-

.

considered in the evaluation summarized in Attachment 2.
.

.

4

.

.
.

,
'

.

.

-
.

..

. .

.

.
.

. .

-
.

.
-

-
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.

|

. * .

.

*

. ;.,

;

*: 1 and2 .for Quad Cities
'

-

2 and 3 for Dresden .
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.
'

REVIEN OF BALL, GATE, AND GLOBE VALVES*

-

:- .
.

During the February 15, 1984 meeting in Bethesda, the NRC requested
,

a list of all active valves directly connected to the primary,

containment atmosphere. The subject list is included with this
- ~

attachment.- d'
'

.

The list of active valves directly connected to the primary .
.. .

containment atmosphere with Group 2 isolation inc'ludes valves.of
butterfly, ball, gate, and globe constructional design. Butterfly -

* .valves subject to the hydrodynamic lif t ef fects of flow are .

addressed in Attachment 1. The op'erability of ball,. gate, and globe
valves is addressed below. '

Ball and gate valve discs slide closely past the valve se'at* when the
valve is opened or shut. Globe valve discs move perpendicular to the
valve seat. Butterfly valves combine these two basic disc motions and

it is th'i's combination of disc motions that results in .a hydrodynamic
lift effect. . Ball, gate, and globe valves are not' subject to the
hydrodynamic lif t ef fect associated with butterfly valves. -

.

The design of the ball, gate , and globe valves and the actuators.

was based on, standard design considerations .for these types of
'

valves. A deta'iled review of a typic'al valve has beers perforned
.

and the results indicate that the valve. will remain operable
under the following conditions: '- -

1. Maximum dif ferential pressure across 225 psi
the valve seat '

.

. . .
,

-2 . Maximum static pressur~e 225 psig.
,.

6 300*F *

Based on the above detailed review,' the ball, gate, and g' lobe valves '

directly connected to the primary containment atmosphere have
sufficient design margin to withstand the e f fects of _ a DBA/LOCA.

.

.

9

.

h.
Mm

.

_ _ _ _ _ . _ , _ _ _ . - - _ _ , - . - , - - - - - - - - -- +- ~ ' - " ~ "'



4

l

I
# . .

.

*
.

.

.

, .
.

.

.
-

j
|

|

'I
|

.

.

*e

F
e

.e
M

.a.. -
ee sh

N er
56 e.t .h and
b . Wes u oe o C

b .t.e e AA e et .8 8*O
. N * .swe en en

.e# ** 3db 3

R .e E 8b w e
* e s. e 3 en enw e OO zm s= a. as sE

W G4 WW .

ea . .

aC se ea *
- ==

=* . e6a.e .e. = = = =
e e. sa a ed G

O sa se e* 3 ,> > e .e > - Ah
h er es .a C

.-h- - a=

.. - c .c. c a, e.e * .en e - . *
as ga >> es eem 3 .y e e e. a skO bg e C5 ed e. a. es

3. .h.A"%
e

6 6 6 c 33 s >.= 0 O e en b e O e6u g g w .EK oe
me .e.,

at to
3. .e.s e .es

=*a e - p. wa -
3

e c. ==== =n c e a. n ch en et

as .c. .e bs .O-
26 E e 49 5E

ea e gg
e. E E --

O6 ec a e ak sh

* ee .* > e .e en ., s5 e3 en eese oe g
6 h c e. e, e e.oe h te * 6. .e. '

e4 en *
3 3 es a. ce 3 = =

.k. 4AE>Q. c.e o.n 3 es en en
. e a. > 4 6 .ar 6 h aC aC
3 3 e3e3

--
% A e.=A - . = . e e. E e. a=. 4 *C= = - -.

.* * * eJ 9 e = ts e es en en
s en es en ea. =33 3 BC 3 3 3 3 en 3 p 3 E B 3 3%hh* bb % % e. b b b b b

=
h h %.

=O O, O ** .o .o= C O e >= m. .o L= 0 O sa e. .o
+k b b ** L 6 :. e 3 6 e e

*.
*

E e
O

* * Ad . uu u u. u u eJ* p - ww w .e w w em u una %% % %% %%wwO uuuu uu u e.J % %$ u & EEEE Em m2OOOOOOO, OO
ee =en a

y N i *.
C * a.=

.y 5 N ~

N. w. ar.e no. en. en. .e .
, .ne~ O,. ~

N. N. s. ~
- ~ en ,. ~

,ONe aC en e.a e at
en.s e. e O e

a

==. en =. . 3 e. .- .mw r3O c
*. ny p. ep

z> e. es. O. e. o O e.e OO,
e.e e. O O O O O O. O O .e

.

o O swso e*e., .. p e ee e. ee . e e e me e e . *g E u . - - - ........e3 e.n e.- e >x .... ...v,,,
.aC 4

n.,~..

.
e E

e.e w e.e N.
.

ee
E

N. e.e E, e.e N. pe e.u. N. N. N. #.8 e.e .E G
en.eO g *O O adb OO %. O.O O O O O O O O

.
M. > U O . 64 :a. >= Ee e em uu e ,. M Q *C em C aC ag .g .g g ag og g aC aC aC aCo .g==% C

W
.h., es. W

e 1 *
y I.,

-
: 5

i .> .x. e
er e. mp .= w ee M O ~ nne.a. e en .

-O -
g 3

' N. N. e. w. w e. w m. e. c. e. e. m.
h b W

e.,, ,, ~ ~ W**
e y en s= == O . e . am .i. cm er

e. .O. c.e e. o. O. O. O. O O O. 2 e.si.3 O.# =c
*e= K ** e# . o. O O

.

e. O.u . = . = . c.e sw O o.cc ,
e e .e

-. ..e. . e.
e .e. en. -e - . ..

.
. .U .

.

.

. .

. .
= .

e., x = -
.

=
. .. . u -> .e,9 m . . ~ m

s .E. .O. 2222 22 222222222 '#"
' ' *

e
*

n.
,

2. .
e

.-* . .eb 88e.
O - .a .e ~ n e, ~ ~ O. . ~ e,e ,. ~ e. se _

.
~

~. ~. e. e. ~.~.e. .e.. e.
e. e < .

u ,.n e .
. .. e. --er ~ -

.~. .~O0 0 00 . ..
M o en

. O. O. O. .O. M. O. O. O C O O O O O e.s c.e M. e.n e.n e.c- - e.

.
.e.

.
e. e. e .e.e n. ..- -

e e. .O . . ~ - .e . . -. . . .. .c - x . . . . .
e. n. ee., er r m. r.* e.m m. a n. e., m. 9. e.m m. m. m. e. e e

a z aer e. e.a hs es te nas B. 3= ==e.d

*.
, =e. *

e
e r1

=C.. e
M ae N. m. -

e O
N. en W e,n . = = e

N. N. t . e. e. e.s P. er.a en. en. en. er. a
e at Aen

a
. g. er op dei ce w

.O O'*
==8 -e

.e.s
. . p, =.*.*.*.*.*OO Oen OOOO

m. O
O. e. .=. e. O. e. O. e. em. N. c.e e.i .t em

O O OOO p .*W ew . e. a. a e.
e. .e .

W toe.one . - a. .e .( e MM M . . *.. . ..O E . . . . . . . . *e,-
N. N.en a -

e.w e.e N. *.* u e., c.e z., e e.e e.e .w e.e @e ce o e ze.' e.d %e e . . . . ed ee ens >> ~ etM .O =h OOO & OO h O O O O O O O .es, e.r.a. e, a. ea b *O
==. et 4 *% et at ag at ag ag g at aC n. >.
Ab * . e e as. .* N ap 3 _ **C - 44 e eC e e9 9 e9 eC . e e

L e
|

, . . -

I . *
F G

*
f ,

.
,

l a -



.

.

.

.

e
.

e
*

. .

.

e *
.

* e

.

&

n-eoJ
,

.

;* .

.

. t ,
' !

* e

*

L. b. b. b . ..- ~ .er e.

a.ss as a.t ase - e e
a e . e. , a.

eh e. . .
e. e -

e e
et e.

e-

1 e.,

.e
*
.

E - 5553 "" *

.* e 3.
ee a= wwww
4 eoee .

* e. .> am > >
,

en e. en es ' en en
e 33ma * * * ee eCLh 6 h ee Seo eoE eeoe en ab = = = = = = = =c > = > = > > = %% es me ee **

*
*

- -
* en a w e.e ww.eeeen= es er .eeu e me es se eeeeee es es ac ceE '

--==s.=e== s= - C C CD en eret ob & & & en em ab && 6e e
" , , = = = = = = = = as e at e 44 '

I *em CCCs e a eG se uu u
e awWWW M m M ** ere M &

. = = = - = = a ,, ,

=.--====.L=h bL 5Lskk
=

aC *C

= = = = = = = = .
3 3 3 3
e an e e =C aC aut =C =C *C

= = = = e. a. a.

es es eet. t b L = = = = .= -- --

** ** .e e - = , - = = . = = =eo - == &D &&* me e er e e es e ewwww 3333 3 3 .e .se es .=*a *
eeee g w n pe n % b6 6 s

,. m SE es er O O O o O C3 OO en e. e. a.
*

.e*=e n. s e L b % L ee oe,

e o

at

. c.=

Oo
e

u
=

%%

*=
3 kw
>= e9

o uu
O & EEuu OOOOOO OO .OQ COo= led

a.tCee ns se
e E e ==

. =gp> em * -' eu en . e.

< e *4. en E sw .he o sw !z E o o . .=
o aC e.n, N ew c'e* et

eC aC en a, u u e.sea 8- . e
e en =*.e.===o e == N .= ew ** me emma.m e e

e.3
en g,to ==

ew o o o e') er eeoeee sdee s a
o = #9 oooooo en est s= - .

g
e e .esi. *= me

.e
e e.,

== , * es e ses et e ao ab es se e em -
, M at me w . me w -

m e e e e em.D e nu M . = = = = = = = en o e e o e e
t be E o 2 N ** N ce II e e e o e e & e E.== E= ==

_e .em r e a o e ew ee ow ow N eie ep == e == g3,

e,w == < he e e e e > > > > tm > er e, a h as aAh, * O o O- es. ,
oft era ek em g{7 (l gg og .Cse at 45 W u u u, ue ,

y a== *. wwww g e ew 4 .,o a N * ,
i O 43 bi en y e g

4J > === es.> t. D OJ W .J. ev .ag *

an
,4 T. w

kJ
==

af e at e O n.3 ew g> E . . ,O o == == e e p
N ce c9 r9

aC =.C e.s. ew =. u end E w
et. i

eu .> o en ice e e e e .= e ew a=m-== m e er ew w
, == e.s o = = = = = = = = 9 o ce o o o o es em - - nas e go= == ew oOOo se u? e e e e e sw ew A aI Z., =e3

g -

Le e=== M e.= ne se e o e e en e e e e o e ee e =
an; = = = = = = pa e e me M .s u as w M ae g.e .e e .o, u o e e e o == o == O em g3 ee s= .=e=

. .
i E ===e===* X e e e e e ep & E- E == F == eas n.s e e o e n.a >>=3=>>3= * * sh & E es a* C em OooO - e. u u u u u e.# M e4 ek h ut e==m* ' "E *C 4 4 % h k h == b *~ % 4 e s$ eg*

e
b 8C >e

e.t . e 2
a - e

a
g E a.=i
K W 4 e

5 ==C
== ew u- a eie
=C e

W e M e.= de de km W N=
==
moo en en r* cm ar o >= e

e =C e =C e e e oa est omsw ew eg n
e .-. en era se to .eo,. e = = = = *C e af e - ue E esc, w .e o e e - .em. , wwoooo o oO = = * = = me E -is no

at es ocoo e. en en N ew ee ne ew an nte Do OO u. e e, . *
e en e en erm en se o e er e ce ew e N ewe.m .e.n e.s. e.w e =- E.. se e e e e o e se e e se et ern es em oso es

e.s .o. ,-e o e .e ages F+ em re es c's e's e e e a
e

e.n a
a es r9 sg re E e e e e e o E e e E 9 E r* M Z *e ee"eh e'e

ie e.r,
u em em OO em Oo - E em == .c.=e e o e e.a >t.>=>>D= e.# >> e is ese e eer

a o em Oooo e.
4 aC eC 4 w u u.u u,w s.e u. **

as. e
h w es em en en em 44 *C *E o e g

g. E'

*
4 e

em
*C en =C e er e at e -e . .=. go o == == en are r5 PS e as ee e==ce ** e* e9 e. e. aC e 4 en .e at se =C en o .a.s. a.,e e e e e es ers en se to = = = .

#4 o = = = = = = = = ay w ey o o o a w oO = = = = = en e e= vi.re OooO == orm en en ew eo ce o er* en oo oo e
ee. .e

e en se en om en en ew en e o ew esar e es es.es es D.e
ow ow g

,. . = = = == e o e e e o e e e as em. em s en en eew w
.e o e e eis ew Ese e ce ce se to *e e e o e e .e ,o

*A, a e o e e e o e e E ses e%e a ene N o gX ee N Ew es
e.t.n.t, >> w e ea= 3 3. a= > > e o == en - ,,e. ni., e o e o a.r, u e6 Oo eb oO seat h oOOO

o at at *C 4 - em uuuuuu. u na. 44 *C 4 em em e.
e

w w w w == em em e a

em. es. e.n ' ~.e - *"e *, en em . . .
aC *C e eeeee .E ee at e e aC ee se u a

, = = =

*< ,

e

, n,, .. .,.-,---,-r-- , , . - + - =y e- --+--ww-r r-t- - --9---- t-+- - - - w - - + - - *
'



_ - __-

.

.
'

.

e .

e

* *

* e ,

*e
.

e
=

.

*
.

y

. *
.

.

* .

.
* .

, . *g ,e .*.
,,

*
.. .

*

.e..
.. . - -*

.**6.**..**
.

'P

*

. ' v .

* ** ~
.

M w ee
E' E *e -

. . .e .
-. .

. e
ee ,e
A.e w

A
gr 's- as e e en. ,'.E. e

r -e= e se 6 = = *
, u _em e ,bo - - = =

e en 3 eA OO
emD 45 min Aw .
es a. k u en &
aC OO se == E * ..

=* O y58 "b-

4. 6 m ce
3r an- w 5
O 69

mi. - .

e as.= ea es s4 *
e.a ee g OOu - = = c

*E EC == a0 en me
* D

*

== ee +
O eE e 'i.,

as 6 g e
b t ga en e *

- *

b t.
& >-..&.e-==

*C aC =b -
e is s e

** es gir er 3-. tea w .an> te
.

. sc
-en en e

55 == se a= a=
eii= - = = - e

bb oe o ee m
.

* . en se 33 m3
>= h. b m.e .em

* * * .r . *
cC b ei L t* * ==== O s,3 ga o e=

* . .e
E *
O

he
==

. .

>
E == uu uu.

.
>= **

b. =w%
ww

O *== % ==
O em OO CO DO O>- ena .*

* .es

e w -

- t - *
u **
.hs o ee .a= e .

E E in te D en
W F M ar ===ie ee we

one u e== * e e eeo et
a=

e evee et en o o
W ee O =* 4 e em ia e == a

- at e
e.n en g,

e= e= e cO wie es e
. .a e. eJ==

* e4 m .es3 ma eOO eOO em e FA me .
.

.M e ar en M NN ma re ed e M O .e.>- r e o es e e I e e E '== .

tad = = -
q K NN e 3r NN E NN E &.u E*
au tad e * E ted o esa e e ens ,== &.e.es er m e em OO en O en OO en e e

== *= 0 =C at
O== ' aC ur 4 ee w wn es to

O'
es| | b

we W e6 ew w .
> b'

.
J e.s er ' em eg
'

et *: ep
1 *

m.% * w =e
*Te . .. me === to

y= et pas esp ==

me he ce O ame ene e- e e e e -re 9 - ==
. em M u e O m W

me ,ma en am er en min g
>= ** 9 shd Po P4 emoQQ emur O Q Gad @e F4 e aree'eu >* W*== or 0 QQ 0 PCS O e o e g
4 === W ww e M re N M N ew O Z M O e *

.45 e e X e e i e e E % e
E ==em E mee == M == en

en. O E er ,,e n=d e e e n.s e e es e e
as am OO *= em OQ em OO toe ==

taa m. A
se en a.

D eC aC tad as aC as uC aC E em mee es eO CP >= e6 O >
e eft be e * . * %' ee e A

3 E
C3 ** a== e
at et ne

. E === . O us == *
E e to E m.ia se
E OO I *= #w .w me e o se ge em e m e

y9 O e p=> e e e e o E ** 9

==em a

ab
en O se te em ==s se em m** tee to aft umm

ce N r't ==0O ==0O >E r=i e'e't
s=3 e

* = = * = e e OO eso O =C e Oe.e
O e er er E M N fe M N Po as E M O a=
en M e e e e e * *= % as

t O E M r9 E Pm M O ,E
==r9 o'e

w E
er E e e

s o es OO
== 4.# e ee

t=.#OO
=== tes ====

ee em OO e se em A. E
en at aC en ,uE 4 |=E *C em = O

e
e
f"9

e
em nft te W e
em oO M e

O we = * * * , Jt te w ,p'9 E
en w De e e e e a to re es

ce M S se et see se em n= a= a eft a==

b0e# M e O e
== ew N Pi e= 0O == >= r* * um*E o m% e eOO o

N ens N pe e M O een.a se er e E , et yeO e e e e e x % ==
wt ar NN E N De E N #w E
ens emme e e O end e e w e e S esa nem e4 .
E en OO ** h O en OO == em

af.t.
ep

O =E aC es aC , ,at as me . e *em em * eeo
. e e 6 i

se >
e e

#se e em @e e
u 4e O O O tme one e e

===

6

# .

y ,, . . , , , , - -- + - - - _ - , , - - - , . - . , - - - e , ,



.

.

*
.

.
.

.

_l51E_SOEf4 STATION - MANUFACTURER' S StHMARY
ACTIVE VALVES DIRECTLY CONNECTED 10 THE PRIMARY CONTAltNENT ATMOSPHERE

VALVE SIZEVALVE NtNBER *

DRESDEN 2 ORESDEN 3 ANO D0DY MANt'FACTURER REFEPENCE DwG. CPERATOR MANUFACTURER-

.

* 2-0700-733.. 3-0700-733 1/ 2" - Del I-

A0-2-1601-20 A A0-3-1601-200 20" - Dutterfly Pratt P340 12-10-9'780IU'0 Air Pratt

IU
AO-2-160.1-200 A0-3-160I-20b 20" - Batterfly ' Pratt P340 12-10-90780 Air Pratt

' IUAO-2-1601-21 A0-3-1601-21 18" - IJutterfIy Pratt P340 12-10-90780 Air Pratt

IN
AO-2 1601-22 A0-3-1601-22 18" - Dstter f ly Pratt P340 12-10-90780 . Ai r Pratt,

IU
A0-2-1601-23 AO-3-lG01-23 18" - Dutteriiy Pratt P340 12-10-90780 Ai r Pratt

A0-2-1601-24 AO-3-1601-24 IS" - Outterfly Pratt P340 12-10-90780' N Air Pratt
*

2-1601-31A 3-1601-31 A 20" - Check *

2-1601-310 ,3-~1601-310 20" - Dieck

AO-2-1601-55 A0-3-1601-55 - Dell i *

,

' IU
AO-2 1601-56 AO-3-1601-56 18" - OutterfIy Pr6tt P340 12-10-90780 ' Air Pratt

' HO-2-1601-57 HO-3-1601-57 I" - Globe &sne B-103009 mtor Limitorque SMB-000-2

.' AO-2-1601-58 A0-3-1601-58 1" - Globe Crane B-140}37 Air Crane
.

' AO-2-1601-59 A0-3-1601-59 l' - Globe Erane- B-104337. Air Crans'

AO-2-1601-60 AO-3-1601-60 18" - Dutterfly. Pratt P340 12-10-90780 "
'

Air Pratt
'

'AO-2-1601-61 A0-3-1601-61 2" - GIobe &ans C665 B-103122 Air &ana

'AO-2-1601-62 AO-3-1601-62 2" - Globe Crane C665 B-103122 Air . Crane

IU
AO-2- 1601-63 AO-3-16_01-63 6" - IAstterf ly Pratt' P340 * 12-10-90780 Air Pratt

.

IU
.

See drawingt P340 24-10-31014A, P340 25-10-31014D, P340 25-10-31014C .
,,

s.
for additional Information,

~
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*
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* '
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'ID0snth0 Cup E= cQa0cr0 *f20rn nonn Erro Pern Om0Mt0*IGF cQIeten400n '
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: DRESDEN STATION - MANUFACTURER 8$ SLMMARY

ACTlYk VALVES DIRECTLY CONNECTED TO THE PRIMARY CONTAltNENT AlNOSPHERE

VALVE NtNDER VALVE SIZE

.DRESDEN 2 DRESDEN 3 AND 00DY MANUFACTURER REFERENCE DWG. OPERATOR MANUFACTURER
.

AO-2-2001-5 AO-3-2001-5 3" - Gate - Orane C665 B-101328 Air.

AO-2-2001-6 AO-3-2001-6 3" - Gste Crane C665 B-101329 Air

AO-2-2001-105 AO-3-2001-105 3" - Gate Crane C665 B-101341-D Ai r

AO-2-2001-106 AO-3-2001-106 3" - Gate -
'

Erane C665 B-101342-D Air-
,

'

-.*AO-2-4720 AO-3-4720 la
.

'AO-2-4721 AO-3-4721 I"

.

8FCV-2-8501-IA FCV-58501-1A 1/2" *

*FCV-2-8501-1B FCV-3-8501-lO 1/2", -

' FCV-2r8501-3A FCV-3-8501-3A '1"' .

N

'FCV-2-8501-38 FCV-3-8501-3B I"
.

* FCV-2-8541-5A FCV-3-8541-5A 1/2".

" FCV-2-8541-58 FCV-3-8541-5B 1/2" .

'FCV-2-9205A FCV-3-9205A I/2"

aFCV-2-92058 FCV-3-92058 t/2"
-

; .

. .

*

.

~
.

.
.

.

. , ,

.

.

t.

'qbl@ logo th;In ha Cinal Pige size have boon included for cQl_eteness. *
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"DRESD$N STATIDN - MANUFACTURER' S SLNMARY
3

ACTIVE VALVES DIRECTI.Y CONNECTED TO THE PRIMARY CONTAl>NENT ATMOSPHERE

VALVE NtNDER VALVE SIZE.

DRESDEN 2 ORESDEN 3 AND 00DY MANUF ACTURER REFERENCE DWG. OPERATOR MANUFACTURER-

.

'FCV-2-9206A FCV->-9206A 1/2". ,,

"FCV-2-92068 FCV-3-9206B 1/2a
,

-
.

' ' FCV-2-9207 A FCV-3-9207A 1"
'

"FCV-2-9207B FCV-j-92078' 1"
,

'

.aFCV-2-9208A FCV-}-9208A 1"

'FCV-2-9208B FCV-3-9208B la
*s

.

!

.

*
.

'
.

.

*m. .

s, .
,

.

*
.

.

a
,
'

.
-

. .

.

. .
.

.

*
,

,

s
..

.

t .

'
. .

Q*

f . |
.

.
*

.

< . .
*

.

'Yolvea le0Q than Da Nominal Pign slie have been included for completeness. .
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QUAD CITIES STATION - MANU'fACTURER' S StJ4 MARY
ACTIVE val.YES DIRECTLY CONNECTED TO THE PRIMARY CONTAltNENT ATN0 SPHERE

VALVE NtNDER val 5ESIZE
QtMD CITIES 1 QUAD CITIES 2 AND DODY MANUFACTURER REFERENCE DwG. CPERATOR MANUFACTURER

' l-0700-733 2-0700-733 1/2" - Bal I.

,

AO-1-1601-20 A A0-2- 1601-20A '20" - Dutterfly Pratt P340 12-10-90700 Air Pra'tt

AO-1-1601-200 AO-2-1601-20B 20" - Ibiterfly' Pratt P340 12-10-90780 Air Pratt

'
A0-1-1601-21 AO-2-1601-21 18" - Du tter f l y Pratt P340 12-10-90780 Air Pratt

AO-1-1601-22 AO-2-1601-22 18" - Ibiterfly- Pratt P340' 12-10-90780 Air Pratt .

A0-1-1601-23 AO-2-1601-23 18" - Dutteriiy Pratt P340 12-10-90700 Air Pratt.
,

AO-1-1601-24 AO-2-160l-24 18" - Iutterily Pratt P340 12-10-90700 Air Pratt
.

1-1601-3tA 2-1601-31 A 20" - Osock Atwood & m rrill A585 . 20741-H Self Actuated

1-1601-318 2-1601-310 205 - Dieck Atwood & >berlli A585 ' 20741-H Self Actuated

AO- 1.-1601-55 AO-2-1601-55 4" - Gate &ene C665 B-105341 Ai r Crane .

g .
-

AO-1-1601-56 'AO-2-1601-56 18' Ebttorfly Pratt P340 12-10-90780 Air Pratt

'K)- 1- 1601- 57 60-2-1601-57 la - Globe &ane C665' B-103886 mtor Limitorque SMB-000

'AO-1-1601-58 A0-2-1601-58 l' - Globe &ene C665 B-104336 Air &ane
.

'AO-t-1601-59 AO-2-1601-59 l' - Globe Crane C665 B-104336 Air Crane

AO-l-1601-60 AO-2-1601-60 18" . Ehttarfly Pratt P340 12-10-90780 Air Pratt

' AO-t-1601-61 AO-2-1601-61 2a - Globe Crans C665 B-103888 Air Crane

'AO-l-1601-62 AO-2-1601-62 2" - Globe &ane C665 B-103888 Air &ene

~l A0-I-1601-63 AO-2-1601-63 6" - Butterfly Pratt P340. 12-10-90780 Air Pratt
,

"

.,

.

*
..

.

' *

* ' Valves less than 3" Hominal, Pipe size have been included for completeness,* ,

__
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305D CITIES STATION - MANUFACTURER'S SUMMARY,

ACTIVE VALVES DIRECTLY CONNECTED TO THE PRIMARY CONTAltNENT ATHOSPHERE

val.VE SIZEVALVE NtNBER .

QUAD CITIES I QUAD CITIES 2 AND 000Y MANUFACTth1ER REFERENCE DWG. OPERATOR MANUFACTURER,

.

AO-1-2001-3 AO-2-2001-3 3" - Gate. .,

A0-1-2001-4 AO-2-2001-4
,

3" - Geto
.

AO-l-2001-15 A0-2-2001-15' 3" - Geto
.

' '*

AO- t-2001- 16 AO-2-2001-16' 3" - Gate

sAO-1-4720 AO-2-4720 1"
,

' AO-1-47 21 AO-2-4721 la
.

'FCV-1-8801A FCV-2-8801A 3/4" - Globe Copes-Vul can C635 S-104167 Alr( Dlophregel Copes Vulcan
% del No. D-100-60*

'FCV-1-88010 FC -2-88010 3/4" - Globe Ccpes-Vulcan . C635 S-140167 Alr(Diephrege) Copos vulcan*

'. Madel No. 'O-100-60'
, ,

f .
>

'FCV-1-8801C FCV-2-8801C 1/2" , p 94

eFCV-1-8801D FCV-2-88010 1/2"

eFCV-t-8802A FCV-2-8802A 3/4" - Globe O) pes-Vul can C635_ S-140167 Alr(Diaphragm 1 Copes Vulcon
H) del No., D-100-60. . ,

'FCV-1-8801 FCV-2-8801C I/2"
'

.

*

''FCV-1-88020 FCV-2-88020 1/2"
.

"AO-l-8803 AO-2-8803 2" - Globe Crane C665 . .B-106702 Air &ene

'AO-1-8804 AO-2-8804 2" - Globe &ane C665 B-106703 Air &ene
.

.

$
'

.

.

'

.
'

.

' '

'VQlveQ logo then D" Nominal * Pipe site have boon. Included * for completeness, ' *
,


