JNITED STATES OF AMERICA
{UCLEAR REGULATORY COMMISSION

SArcTY AND LICENSING BOARD

Docket No.
(Restart)

STAFF'S RESPONSE
\RC STAFF

August 25, 1981 the Licensing Board issued its “"Urder to NRC

arding Board Notification of Unsatisfactory Test Results of

Safety Valve." In that Order the Board indicated that it had become
Y

c % l
1 board notification that was filed in another pru;eedlng,—/

captioned proceeding, the Board requested the Staff to inform it promptly
whether notification of this matter by the Staff would have been

appropriacy in this proceeding, and if not why not.

Also, the board directed the Staff to explain the significance of

the unsatisfactory safety valve test results in the context of the
proposed findings and issues in this proceeding. The Board expressed a
particular irterest in the effect, if any, of these test results on the
Staff's position that the PORV and associated block valve are not
required to mitigate the consequences of any design basis accidents

because the pressurizer <afety valves provide the required protection.

1/ NRC Board Notification No. 81-20, dated August 11, 1980, that was
filed in the McGuire proceeding.
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The HRC Staff's response to the Licensing Board's Order is set

forth in two documents:’

1. The "WNRC Staff's Report on Board's Corments Regarding Board
Notification of Unsatisfactory Test Results of Safety Valves"
that was prepared by John F. Stoltz and Dominic C. Dilanni.

2. “ae “"NRC Staff's Repurt to the Board on Safety Aspects of EPRI

Test Data on Relief and Safety Valves" that was prepared by
Edyar G. Hemminger and Walton L. Jensen, Jr.

Copies of those documents and their attachments and copies of the

affidavits of Messrs. Stoltz, Dilanni, Herminger and Jensen are enclosed.

Respectfully submitted,

e TS g \N;v._i

James M., Cutchin, IV
Counsel for NRC Staff

Dated at Bethesda Maryland
this 14th day of September, 1981
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THE ATOMIC SAFETY AND LICENSING BOARD

In the matter of
METROPOLITAN EDISON CO., ET AL. Docket No. 50-289

(Three Mile Island Nuclear
Station, Unit 1) (Restart)

NRC STAFF'S REPORT TO THE BOARD ON SAFETY ASPECTS
OF EPRI TEST DATA ON RELIEF AND SAFETY VALVES
By order dated August 25, 1981, the Board directed the staff to explain
the significance of unsatisfactory safety valve test results in the context
of the proposed findings and issues in this proceeding. The Board is
particularly interested in the effect of the test results on the staff's
position regarding the PORV and associated block valve.

In a letter dated November 26, 1980 from R. H. Vollmer (NRR) to

R. C. Youngdahl (EPRI), the Office of Nuclear Reactor Regulation (NRR)

provided commernts and requested additional information regarding EPRI's
“proprsed Program Plan for the Performance Testing of PWR Safety and Relief
val .s", Revision 1, dated July 1, 1980. In that letter, we requested that
ths PWR Owners make "provision for expeditious transmittal of test results
from the PWR Owners to the NRC as individual valve tests are completed” so
that we could continuously monitor the progress of the test program. The
mechanism agreed to for regular transmittal of results is the EPRI Weekly
Report. The report is usually issued on Friday and includes ¢ summary of
tests conducted at the various test facilities for ti.e week from the previous
Monday through the date of the report. One such report is the one dated

June 26, 1981 referred to in the Board's August 25, 1981 Orcer to the Staff.




The utilities with assistance from the NSSS vendors have the primary
responsibility for evaluating the safety significance of a given test result
for their specific p1ant; They are responsible under the regulations to advise
NRC if information obtained from the test program reveals an unreviewed
safety question for their plant. NRR with assistance from RES and its con-
sultant, EGAG, is reviewing and evaluating each reported test result for potential
generic safety significance. The NRC and consultant personnel reviewing the
test results are familiar with the basic valve types being tested, a general
knowledge of valve and related piping installations in PkR plants and a
knowledge of the conservatisms used to design PWR Overpressure Protection
Systems. Actions to be taken based on a review of test results that fail
a test screening criterion range from consideration of relevance and
materiality for Board notification to shut down of plants. An example
of a test result with edvious safety significance would be failure of a
safety valve to open during a given test sequence. As stated in SECY-81-49]
dated August 17, 1981 (attached) although some test screening criteria have
not been met, the testing to date has not uncovered problems with safety or
relief valves which are considered significant to the safety of operating
plants. This same conclusion is applicable to the TMI-1 restart.

In response to the Board's August 25, 1981 Order, TMI-1 plant specific
evaluation of the significance of the EPRI test results to date is as follows.
For Dresser relief valves (PORVs) of the type installed at TMI-1, the
reported preliminary test results indicate that altnough the test acceptance

criterion were not met for water seal type installations, the PORV's will
function in the primary mode (pressure relief) as required. The tect results

to date indicate that the Dresser PORV's experienced a delay of as much as
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70 seconds in closing time due to Tow or ambient water seal temp. ~atures.
The valves closed on their own, however, and én disassembly and inspection
no damage was observed which might affect their ability to open or close
on demand. These results do not indicate a safety concern with respect

to TMI since the TMI plant specific piping does not contain water seals
for the PORV's, and since all test results applicable to non-water

seal piping configurations were satisfactory for the Dresser PORY.

Fur Dresser safety valves of the type installed at TMI-1, the pre-
Timinary test results indicate a need for additional information regarding
the effects of inlet piping configuration, back pressure, and adjusting
ring settings on safety valve operation. The test acceptance criteria
with respect to flow capacity or stem position were not met for certain
predetermined test conditions. Based on the worst case preliminary data
point, a maximum stem position of 65% was observed for a high ramp rate,
high back pressure steam test with the valve set to the original manu-
facturer recommended ring settings.

If it were assumed that the TMI-1 installed safety valves were limited
to the worst case stem position of 65%, a conservative estimate of approx-
imately 405,000 #/hr. relieving capacity would be available. This estimate
is based on the conservative assumption that percent flow is approximately
equal to the percent stem position. Serzitivity studies of the required
safety valve flow capacities Yur design basis transients as described in
topical report, BAY-10043, "Overpressure Protection for Babcock & Wilcox
Pressurized Water Reactors”, datod May 1972, indicate that a maximum total

safety valve flow capacity of 345,000 #/hr. is required. We, therefore,
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conclude that sufficient safety valve relieving capacity s available at
TMI-1, even based on the worst case preliminary EPRI test date and
taking no credit for the 100,000 #/hr. relieving capacity available
through the PORV. The staff testimony of Jensen and staff proposed
findings on the PORV and block valve are, therefore, unchanges.

It should be noted that the EPRI test data as reported on a weekly
basis is preliminary in nature. In general, no conclusions can be made
on valve performance based on preliminary, individual test results. It
is neither expected nor desirable for utilities to be making adjustments
to their safety valves until all testing under all conditions has been
completed with the results fully evaluated against plant specific configu-
rations since all test results are not necessarily applicable to all reactor
plants. The safety valve test data as reported to date includes only

results of steam testing. The subcooled Tiquid and transition flow tests

have not yet been performed.
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August 17, 1981

For:

From:

Subject:

Purpose:

Discussion:

Contact:
E. Hemminger, DE, NRR
Ext. 29481

SECY-B81-451

The Commissioners

Wiilfiam ¢. Dircks
Executive Director for Operations

REVISED SCHEDULE FOR COMPLETION OF TMI ACTION PLAN
ITEM I1.D.7, RELIEF AND SAFETY VALVE TESTING

To revise NUREG-0737 to extend the schedule for
submittal of the subject PWR valve test program
results from October 1, 1981 until July 1, 1982

By letter dated December 17, 1979, Mr. William J.
Cahill, Jr., then Chairman of the EPRI Safety and
An2lysis Task Force, submitted to the NRC "Program
Plan for the Performance Verification of PWR Safety/
Relief Valves and Systems". This proposed test program
was in response to the requirements specified in
NUREG 0578, "TMI-2 Lessons Learned Task Force Status
Report and Short Term Recommendations", Item 2.1.2,
"Performance Testing for BWR and PWR Relief and Safety
Valves”. Revision 1 of the program plan for PWR
safety and relief valve tests was submitted by the
fndustry to NRC on July 8, 1980, in response to

NUREG 0737. In addition, there have been several
meetings during this time between the PWR utility
representatives, EPRI staff and their cons:ltants
and NRC staff, to provide additional clarification
of the EPRI/PWR safety and relief valve test program.
The sta“f reviewed both the initial and revised test
descriptions and was in agreement that the technical
requirements of NUREG 0578 and NUREG 0737 would be
met on satisfactory completion of testing. However,
the proposed test schedule was felt by the staff to
be optimistic 1n that it provided no margin for
contingencies.

By letter dated July 7, 1981, from R. C. Youngdahl
to Harold R. Denton, enclosure 1, the PWR Owners
Group renorted cn the status of the EPRI PWR safety
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and relief valve test program to date and requested

an extension of the completion dates specified in
NOREG-0737. The Owners Group stated their intention
to develop an expanded test matrix in order to obtain
more information with respect to the effects of inlet
piping configurations and adjustments of ring settings
on safety valve operation.

On July 17, 1981, the staff met with EPRI and the PWR
Owners Group representatives to review the status of
the safety and relfef valve testing and to discuss

the expar 1 test matrix. Although the exact number
of additi~nal tests will have to be determined as the
program progresses, the test progr.n managers estimated
that 1t could take from four to efght months longer
than the original test completifon date of July 1, 1981,
to complete the expanded test program.

Test Program and Status

The program plan developed by EPRI is an extensive
testing and analysis effort costing in excess of
$17 million. Three test facilities were designated
for testing of ten relief valves and nine safety valves.
The f {1ities are located at Marshall Steam Station
(Duke rower Company), Wyle Laboratories (Norco,
California), and Combustion Engineering (Windsor,
Connecticut).

The .2st facilities at Marshall Steam Statior and
Wyle Laboratories have been in full operation since
mid-1980 and have provided a substantial quantity of
information on relief valve (PORY) performance. ~he
PORV test results are summarized in section 4.0 of
the "EPRI/PWR Safety and Relief Valve Test Program
Interim Data Report", dated July 1, 1981, (enclosure
2). High pressure steam testing is reported as
complete on all ten PORVs, and high pressure water,
loop seal simulation, and transition steam to water
tests are reported as compiete on four of the ten
PORYs.

The test results for each specific valve are forwarded
to utilities that are known to have these valves
ifnstalled or intended for use in their facilities

for purposes of performing any required safety eval-
uation. In addition, NRR, with assistance from RES
and our contractor, EGAG, has teen evaluating the

PORV test resuits on a weekly basis. The reported
test results indicate that, while the initial
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screening criterfa were not met in some cases, all
PORVs tested will function in the primary mode
(pressure relief) as required. Additional PORY
tests are being planned to evaluate the effect of
variable water seal temperature on valve closure
times. The test results to date fndicate that some
valves experience a delay of as much as 7G seconds
in closing time due to Yow o= ambient water seal
temperatures. However, the valves closed on their
own and on disassembly and inspection no damage

was observed which might affect their ability to
open or close on demand. These results do not
1?dicate a significant safety concern in the staff's
view.

The testing of safety valves to meet the NRC require-
ments has necessitated the design and censtruction
of a new facility at Combustion Engineering. This
facility is the first of a kind with the capability
to perform meaningful operability tests for large
spring-loaded safety valves over a brecad range of
fluid inlet conditions. Although extraordinary
effort, including three shift-work <chedules, was
devoted to this part of the testing program, delays
in construction and shakedown testing resulted in
significant delzy in the safety valve test schedule.
As a result, test results for only two of the nine
safety vaives to be tested are available (enclosure
2). These test recults indicated a need for addi-
tional information regarding the effects of inlet
piping configuration and adjusting ring settings on
safety valve operation. Reporting of safety valve
test results and review by affected utilities and
the staif 1s on the same basis as for the PORV
results.

Based on our revirw of the EPRI test program to

date we have concluded thi. the program represents

a fully responsive effort to meet Commission require-
ments and that the additional testing proposed will
provide needed information to assure that the
technical requirements of item I1I1.D.1 of NUREG-0737
will be met. Since testing to date has not uncovered
problems with safety and relief valves which are
considered significart to the safety of operating
plants, we believe that good cause has been shown

to extend the NUREG-0737 completion date for PORV
and safety valve testing so that the extended EPRI
program may be carried to completion on an orderly
basis. The latest estimated test completion date

is March 31, 1982.
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A proposed general Tetter (enclzcure 3) will advise
all licenszes, applicants, and coistruction permit
holders of the revised schedule.

Recommendation: Trat the Conmissfon approve a revised schedule for
completion of the PWR (EPi'I) valve test program.
It should be noted that:

a. The BWR valve test program is not affecied by
the recommended change.

b. The change does not impose any additional
reporting requirements.

Scheduling: For early consideratfion.

/
ZEE. :;5£EL¢»—;f\. C::;taiizc //70
s
William J. Dircks
Executive Director for Operations

Enclosures:

1. Ltr. from R. Youngdahl to H. Denton
dated July 1, 1981.

2. "EPRI/PWR Safety and Relief Valve Test
Program Interim Data Report"

3. Proposed letter to all licensees

Commissioners' comments should be pravided directly to the Office of the
Secretary by c.o0.b. Tuesday, September 1, 1981,

Commission Staff Office comments, if any, should be submitted to the
Commissioners NLT August 25, 1981, with an information copy to the

Office of the Secretary. If the paper is of such a nature that it

requires additional time for analytical review and comment, the Commissiorers
and the Secretariat should be apprised of when comments may be expected.

DISTRIBUTION
Commissinners
Commission Staff Offices
Exec Dir for Operatiions
Exec Legal Director
ACRS

ASLEP

Secretariat




ENCLOSURE *



Enclosure 1

’ » W T

’/‘."' “a.
- consumers
rov'er

: .+ Gompan -
bR . GOPY

General Offices: 212 West Michigan Avenue, Jackson, M| 48201 » (617) 788 0580

Mr KEarocld R Denton

Director, Nuclear Reactor Regulation
U § Nuclear Regulatory Commission
Washizgton, DC 20555

STATUS OF EPRI PWR SAFETY AND RELIEF VALVE TEST PROGRAM
NUREG-0737, ITEM II.D.1

In December, 1979 forty-one utilities® with p.anned or operating pressurized
water reactors committed to be responsive to the recormendations of NUREG-
0578, Section 2.1.2 and demonstrate the capability nf iafety and relief valves
1o operate satisfactorily under expected operating and eccident conditions.

By letter dated July 6, 1980 Revision 1 of the EPRI "Program Plan for the
Perfcrpance Testing of PWR Safety Relief Valves" was submitted to the NRC.
Tnis revision eddresses Itexm I1I1.D.1.A of NUREG-0737, which prc -ided NRC clari-
ficeticns tc the earlier NUREG recorrendations.

The program plan developed by EPRI for the participating PWR utilities is an
extensive testing end analysis effort which is utilizing three test facilitier
and will cost in excess of $20 million. The program has been "success" oriented
with very little contingency time or funds to resolve potential problems. Al-
though the prograc has been very successful and preliminary results-to-date
indicate that the valves tested will perform their intended safety function,
more informetion appears needed in selected areas. Additional tests, outside
the July, 198C Plan test metrix, are being performed. These additional tests
of both safety and relief valves have becn infurmally diccussed with the NRC
staff. The principal aree requiring more testing and evaluation of relief
valves is the impact of variable loop seal temperature on the valve operation.
Revisions tc the safety valve tost matrix are necessarv to obtain & better
understanding of upstream pipe/velve interaction. The impact on the overall
test schedule is provided in Attachment 1.

By previous agreement (R C Youngdahl letter to D G Eisenhut, dated December 495
1580) the PWE vtilities agreed to submit the attached Interim Data Report.

This report provides all preliminary data collected through June 19, 1981.
Additional quick lock data reports and weekly activities reports will continue
to be provided to the NRC staff until all testing is completed. The PWR utili-
ties still interd to meet the commitment dates provided in the MNecember 15,
1960 letter except that the finel date report will not be provided by October 1,
1981.

'Six external organizations have since agreed to participate in the EPRI program
(Combustion Engineering, Framstome, Central Nuclear de Almaraz, Furnas Electricas,
Ele~tronucleair and Swedish State Power Board).




I Earold R Denton
USAKRC
*7/1/81 2

Separate from the safety and relief valve test program NUREG-0737, Item II1.D.1.B
requested that utilities provide verification of block valve functionadility.
During earlier meetings with the NRC staff, the utilities participating in the
EPRI valve prograx concluded that emphasis must bs placed on the demonstration
of safety and relief valve cperadbility but that EPRI would be requesced to
develop a block valve task action plan. The PWR utilities have reviewed a pro-
posed action plen and are now prepared to discuss the need, depth and schedule
of a possible block valve program.

While it is recognized that the schedules to satisfy the recommendstions of
NUREG-0737, Item II.D.1 are not totally consistent with the NRC's request, EPRI
and the PWF utilities have instituted a program that s providing new scientific
supportatle data adbout valve operability which is not aveilable from any other
source.

The utility advisory groups coordinating the test prograr ard EPRI are prepar~4
tc meet with the NRC staff to discuss the status of EPR] prograz in more detai..
I propose tc meet with you and your staff on July 15 or 17. 1981.

Researck Advisory Commiitee
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3.0

3.1

SUMMARY OF SAFETY VALVE QPERABILITY ODATA

A total of nine PWR pressurizer safety valve designs were tested under
steam, water, stean to water (transition), and loop seal conditions.

The nine safety valves selected for testing fn the EPRI Program, and the
safety valves represented by the valves tested, are identified in
Section 2.0 of this report.

The purpose of this section fs to present the conditions tested and
principal observations for the safety valves tested as of June 19, 1981,

data deemed p
information
conditions, valve
valve flow rates.

DRESSER SAFETY VALVE

" Appendix A of this report contains detailed data sheets for these tests.
These data sheets &

2 completed after each test and are designed to be
ow timely dissemination of that safety valve test
%o adequately eva'uate valve performance. Key
these sheets are valve designation, tested
gfszsg and closing times, maximum stem position and

3.1

3.1.2

O :

esser safety valve model 31709NA
elief Valve Test Facility.
iXaf conditions under which the

Conditions Tested

Tests were performed
at the EPRI/CE PWR Sa
Table 3.1.1 presents t
Dresser valve was tested.”

Summary of Principal Observ

A full pressure steam test (te was performed on the

Dresser safety valve, model 3170%, test was performed with

the valve mounted on a loop seal ¢ »+ion with the loop seal
drained and the valve set point est 2480 psig. The test
was fnitiated with a high ramp rate trg from the pre-test pressure
of 2315 psia. The safetv valve opened inlet pressure of
2465 psia. The transient continued for & e of 122 seconds.
The valve chattered during most of the testvQurat The valve, re-
closed at a pressure of 2000 psia. Several min p{ter closure, the
valve re-opened for a second time. The secoad £p > pressure noted
by the loop operator was approximately 2150 ~~The valve reclosed
the second time at a slightly reduced pressure. The valve was open
for about 10 seconds and chattered during this time.

After the test, a leak test wa: performed at an inlet pressure of about
2100 psia. The valve leakage measured was about 0.5 gpm. The valve
was then disassembled and a pre.iminary inspection was performed.
Galling of guiding surfaces was found; several internal parts were
damaged.

Detailed data sheets are contained in Appendix A, Section A-1.

22



TEST. NO.

201

TABLE 3.1.1

“As TESTED" COMBUSTION ENGINEERING TEST MATRIX FOR THE DRESSER SAFETY VALVE 31709NA

TEST INLET PIPING
TYPE  CONFIGURATION  INITIAL CONDITIONS

TEMP
oD °F PSIA

Steam ioop Seal Steam Sat. 215
(Pratned)

(1) Measurement @i

TRANSITENT CONDITIONS

VALVE PEAK
OPENING  PEAK DOWN-

PRESS STREAM
RATE PRESS
PSI/SEC PSIA
340-425 (V)

VALVE
CLOSING
TANK
PRESS

PSIA

2010



3.2

3.3

3.4

DRESSER SAFETY VALVE MODEL 31739A

3.2.1 Conditions Tested &

Tests were performed on the Dresser safety valve model 31739A
at the EPRI/CE PWR Safety and Relief Valve Test Facility.
Table 3.2.1 presents the matrix of conditions under which the
Dresser valve was tested. :

3.2.2 Summary of Principal Observations

A full pressure, low ramp rate, low backpressure, steam test

(test No. 3PR) was performed on the Jresser safety valve

valve opened at a pressure within +3% of the

yalve : t.‘ir A maximum stem position ~f 58% of rated 1ift
was i dt/a pressure less than 6% above the valive set

pressure.

alve reclosed at a pressuis greater than
2250 psig&z\ .
Detailed { opetrware contained in Appendix A, Section A-2. =

- later -

3.3.2 Summary of Princi al ObSer

- later - ,fo
CROSBY H3-8P-86, 6M6 - Loop Seal App ty{\

3.4.1 Conditions Tested <://’~\

- later -

- later - ’
3.4.2 Summary of principal Observations <:::::E> 2

r~
>



.TMLE 3.2.0

“AS TESTED® COMDUSTION ENGINEERING TEST MATRIX FOR_THE DRFSSER SAFETY VALVE 317394

302 Steam Straight Steam Sat. 2300

THST IMET PIPING ‘ .
LT, NO.  TYPE CONFIGURATION  INTTIAL CONDITIONS TRANSTENT CONDITI0NS |
|

VALVE PEAK VALVE |

OPENING DOWN- CLOSING 1

— PRESS TANK STREAM TANK \

. PRESS RATE PRESS PRESS PRESS |

oD °F  PSIA PSIA PSIA |

|

1

165 12336




3.5

o
o

3.7

3.8

3.9

crOs8"

HB.BP-86, 6N8 - Loop Seal Application

3.5.0

25.%

CROS8Y

Conditions Tested

- later -

Summary of Principai Observations

- later -

HB-BP-86, 6NS - Non-Loop Seal Applicaticn

3.6

3.6.2

CROSBY

Conditions Tested

3.7.}

3.7.2

CROSBY

Conditions Tes

- later -

HB-BP-86, 3K6 - Non-Loop S€

3.8.1

3.8.2

TARGET

Conditions Tested

- later -

Summary of Principal Observations

- later -

ROCK 68C

3.9.1

3.9.2

Conditions Tested

- later -

Summary of Principal Observations

- later -
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SUMMARY OF RELIEF VALVE OPERASILITY DATA

The EFRI Program calls for the testing of ten PWR pressurizer relief
valves under steam, water, steam to water (transition) and water seal

simulation conditions.

The ten relief valvaes selected for testing in the EPRI Program, and the
relief valves representec by the valves tested are identified in Section 2.0
of this report.

The purpose of this section is to present the test matrices and principal
observations of the relief valves tested as of June 19, 1981. Appendix B

* of this report contains detailed data sheets for these tests. These data

sheets are completed\after each test and are designed to be self-sufficient
to allow timely & Mination of that relief valve test data deemed
\1) evaluate valve performance. Key information

necessary to ate ‘&
included on SpeSy eeels are valve designation, tested conditions,
valve opening and ™ g times and valve flow rates.

DRESSER RELIEF VALVE ‘:) ,

4.1.1 Conditions Test <:> )
Tests were performquég:;24:éyesser relief valve model
all

at the Marshall Ctea ind auring Phase I1 and Phase 111
of the liyle Test Progryp. < 4.1.1a, b, and c present the
matrix of conditions und N this valve model was tested at

Marshall, Wyle (Phase II .jd‘;£f§:fhase 111), respectively.

ly closed on demand.
cycles. During the
Ave pilot stem. °
to have several
led with a new
ilot back-

4.1.2 Summary of Principal Observ

e Marshall Steam Station

The valve fully opened on dema
for each of the ten (10) evaluat
evaluation tests, steam Teaked pa
Upon valve disassembly, the bellow (0
partially failed welds. The valve ua(ipé?s
bellows and cycled 16 more times with Wary{
pressures up to 900 psig. The valve fully and closed

on demand for each cycle ad the bello »1eak. Upon
disas.embly, the bellows did not have 2 Tsible cracks.

In all test cases, the valve fully opened on demand and closed
on demand even though the bellows was damaged during some tests.
Based on this input and the manufacturer's ass»ssment c¢f

valve performance with the observed damage, th. damage was
determined to have no potential impact on valve operztion.

Detailed data sheets for the evaluation tests are contained
in Appendix B, Section B-la.
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Wyle Phase I1

The valve fully opened on demand and fully closed on demand
for each of the five (5) test cycles.

Detailed data sheets are contained in Appendix B, Section g8-1b.
Wyle Phase IIl

The valve fully opened on demand and fully closed on demand

for nine (9) test cycles. The valve fully opened on demand

and 2id not close on demand during the three (3) water seal

simula‘‘on tests; numbers 16-DR-6W, 22-DR-%W/W and 24-DR-6W.
Each tesy was a 2500 psia pressure test with Tow temperature
upstream of the valve followed by 650°F water.

~Jer 16-DR-6W, the low temperature water was at 103°F.
est, the Dresser valve opened cn demand. Upon
de-energizing the valve for closure, the valve remained open
until 46 aaide was isolated from the test loop. Following

test va¥le Jj ion, the valve closed. The valve was :
isclated a 40 seconds after it was signalled %o

close. emoved from the test facility and
disassemblé er representative. No damage was
observed whic Fect the ability of the valve to
open/close on

In tes. number 22-9F-2
3219F. During the
de-energizing the va
for 2 seconcs and then

the low temperature water was

ce\valve opened on demand. Upon

°§<§F' the valve remained open
Y.

Test number 24-DR-6W was
that the test was run to max
was isolated. The water tempe
the valve was 105°F. DOuring t
demand but failed to close imme
solenoid. The valve closed on it
after the closure signal at an inl
2110 psia.

£ the tes’ 16-DR-6W except
R time bmfore the valve
immediately upstream of

e valve opened on

n de-energizing the
ximately 70 seconds,
of approximately

After all tests were completed, the Dresser
disassembled, and inspected. No damage o
might affect the ability of the valve to

was removéd.
4 which
close on demand.

Detailed data sheets are contained in Appendix B, Section g-lc¢.

Openina Time

The *stal valve opening *ime data for the Marshall Steam
tation tests and the Wyle Phase 11 & 111 tests were obtained
basesd sn different types of inputs. As a resuit, the recordes

warcmall opening times exceed the recorced dyle times for
similar steam test conditions. In addition, main disc ovening
simes of the valve could not de accurately determined at Wyle.
for <hat reason, the main disc spening time was nct inciuded
on +se Wyle Phase i1 & [I7 data sheets.
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TEST
JEST NO.  Tvee

A Steam
2 -5 Steam
6* Steam
7-10 Steam

*Tests 1 and 6 were

S

TABLE 4.1.1a

"AS_TESTED" MARSHALL TEST MATRIX FOR THE DRESSER RELIEF VALVE

INITIAL CONDITIONS

A

"NOMINAL"

'“ 'NA L
T _VALVE INLET g

FLUID
Steam
Steam
Steam

Steam

TRANSTENT_CONDITIONS

TEMP TEST NOSURE  MAX DISCH.
- PRESS DURATION PIPE B.P.
- PSIA_ (SEC) PSIA

— T ——

(Sat.) 2475 4i5

(Sat.) 2475 @ 115
(sat.) %%o 175
(sat.) * O M5 2320 175




ST WO,

PR-1-S

R-3-H

Pi-5-H

DR-6-W

PR-1H

THST
TYPE

STEAM

WATER

WATER

HUATER

HATER

TABLE 4.1.7b

*AS TESTED® WYLE PHA'E 11 TEST MATRIX FOR T:ii fiesSER RELTEF VALVE

S

AT _VALVE INLET

INITIAL COMDITIONS TRANSTENT CONDITIONS
VALVE MAX
TEST CLOSURE MAX DISCH.  PILOT LINE

TE%P
FLUID F

e e —_——

STEAM 674
WATER 373
VATER 646
WATER 506

WATER

OURAT 10N PIPE B.P.  BP
PRESS e

i (stg} PSIA PSIA
2490 o ~60 1040,

680 E SS%’% 510 155 23
zs@ ~15 2300 380 680 :
. ~26 2120 330 380

~ 16 2120 n 31
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TEST NO.

10-DR-1S
11-DR-4W
124 R-3W
13-DR-7W
14-DR-2W
15-DR-54

16-DR-6W

20-DR-15

21-DR-8BS/MW

~2-DR-9U/M

23-DR-15

24-DR-6W

TABLE 4.1.1¢c

“AS TESTED" WYLE PHASE 111 TEST MATRIX FOR THE DRESSER RELIEF VALVE

TEST TRANSTENT
TYPE INITIAL CONDITIONS CONDITIONS
MAX
MAX  MAX  (STATIC+DYNAMIC)
VMVE  DISCH. PILOT RENDING
AT VALVE INLET IN ACCUMULATOR TEST  CLOARE PIPE  LINE MOMENT
TEMP PRESS. TEWP. PRESS.  MURATION BP P INDUCED

FutD °F psIA FLuip °F pSIA PSIA_ PSIA IN-18
STEAM  STEAM 668 2503  SAME AS VALV INLET 75 830 N/A
WATER  WATER 647 2514 2138 620 740 N/A
WATER  WATER 450 699 <::::> 15 685 260 300 N/A
WATER  WATER 451 2492 O o 652 420 450 N/A
WATER  WATER® 112 689 <:: M0 2230 A2 a2 N/A
WATER  WATER 643 2504 ::> A10 2360 640 750 15,600
(preload) <:>
WATER y
sty wateR 103 . Sk R 652 250v A58 A14.7 292 513 490,000
SINULATION
STEAM  STEAM 5  SAMF AS VALVE INLET 10 2110 494 760 N/A
TRANSI-  STEAM 2496  WATER 641 503 A10 2360 660 770 N/A
TION .
WATER
SFAL WATER 321 2490  WATER €47 2488 a17 2310 675 815 N/A
SIMULATION b )
STCAM  STEMM 65/ 2505  SAME AS VALVE tneer ! 0 W W ade
WATER ;
SEAL WATER 125 2505  WATER 650 2505 85 2110 691 788 N/A

STMULATION



4.2

CROS3Y RELIEF VALVE

4.2.1 Conditions Tested .

Tests were performed on the Crosby reiief valve model at the
Mirshall Steam Station, and during Phase II and Phase III of tne
Wy'e Test Program. Tables 4.2.7a, o, and ¢ present the matrix of
conditions under which th's valve model was tested at Marshall,
Wyle (Phase 11), and Wyle (Phase III), respectively.

4.2.2 Summary of Princical Observations

@ Marshall Steam Station

11y opened on demand and fully closed on demand
h)of the ten (10) evaluation tests.

cycling performed prior to the evaluation tests
w steam conditions, the pilot bellows leaked.

when va as disassembled and inspected, one bell:ws weld
fracture d and a bellows assembly part was fourd to be

improper! The bellows was replaced, the bellows
assemdly w ¥<$9chined and the valve was reassembled
for further ¢ .

The valve was s 3 v cycled 44 times including the
ten evaluation te valve fully opened and closed on
demand and no bell occurred during the tests.
Detailed data sheets Yo s ation tests are contained
in Appendix B, Section

o MWvie Phase II

T2 valve fully opened on dema d<::;;g =«Tused on demand
for each o” the six (6) test ¢ Uy aisassembly after
tests were completed, the pilot s found to leak. .

Detailel data sheets are contafned

o Wyle Phase III

The valve fully opened on demand and fuN_. sed on demand
for each of the ten (10) test cycles. Upon disassembiy after
tosts were completed, the pilot bellows was observed 20 Je
damnagec.

» Bellcws Tamage

In ali test cases, the valve fully opened on demand and
closec an demand even though the bellows had been damaged.
Baced on this input and the manufacturer's assessment Of
valve performance with the observed damage, the damage
was determines =0 have no Jotantial impact on vaive
operation.



Opening Time

The total valve opening time data for the Marshall Steam
Station tests and the Wyle Phase Il & III tests were obtained
based on different types of inputs. As a result, the recorded
Marshall opening times exceed the recorded Wyle times for
similar steam test conditions. In addition, main disc opening
times of the valve could not be accurately determined at Wyle.
For that reason, the main disc opening time was not included
on the Wyle Phase Il & III data sheets.

2
@@%

.
-
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TEST HO.
‘t

2 -5
6.

7 -0

TEST
1YPE

Steam
Steam
Steam

Steam

TABIFE 4.2.1a

"AS TESTED" MARSHALL TEST MATRIX FOR THE CROSBY RELIEF VALVE

"NOMINAL®

INITIAL CONDITIONS "NOMINAL®

AT VALVE INLET

TRANSTENT CONDITIONS

TEMP
.

(sat.)
(Sat.)
(Sat.)

\!

TEST F  MAX DISCH.
PRESS DURAY PIPE B.P.
PSIA_ ‘ PSIA____
2495 2350 385
2340 380
2355 135
2335 120



TABLE 4.2.1b
"AS TESTED" WYLE PHASE 11 TEST MATRIX FOR THE CROSBY RELTEF_VALVE -

5S¢

TEST NO. TEST  IMITIAL CONDITIONS TRANSIENT CONDITICNS
TYPE AT VALVE INLET

futp JEMP PRESS TEST VALVE MAX

F o PSIA DURAYIGN  CLOSURE PILOT LIHE
SEC B.P.
PSIA

———
CR-1-5 STEAM  STEAM 672 2510 15 % 945

O 1

CR-2-5 STEAM  STEAM- 671 2495 2140 560 () 1000
CR-3-W WATER  WATER 618 244 200
CR-5-W WATER  WATER A5 2280. 397 775
CR-6-W WATER  WATER A8 2100 460 438
CR-7-W WATER  WATER A19 2000 550 661

(1) The 1000 psia pressure sensor was over-ranged on this test.

~



(ES1 N0, TEST
1YPE

AT VALVE INLET

fuin
29-CR-15 STEAM  STEAM

26-CR-65 STIAM  STEAM
(PRELOAD)

2/-CR-2H WATER WATER
28-CR-M HWATER WATER

v 29-CR-1S STEAM  STEAM

JO-CR-1S STEAM STLAM

J1-CR-A5/M TRANST-  STEAM
[TON

32-CR-54/M  WATER WATER
SEAL
SIMULATION

13-CR-7W/H  WATER WATER
SEAL
STHULATION

J-CR-BU/M  WATLR HWATER
SEAL
SIMULATION

TABLE 4.2.1c

“AS TESTED* WYLE PiIASE 111 _TEST MATRIX FOR THE CROSBY RELIEF " ALVE

TRANSTENT
INITIAL CONDITIONS X CONDITIONS
MAX TMUM
MAX MAX  (STATICHDYNAMI
VALVE DISCHARGE  PILOT BENDING
T IN ACCUMULATOR TEST CLOSURE PIPE LINE  MOMENT
TEMP . PRESS. TEMP PRESS. DURATION  PRES PRESS. BP INDUCED
F  PSIA_ FLEID TF_ PSIA (s£C) PSIA PSIA PSIA  IN-LB
656 2505 SAME AS VALVE INLET 10 5 RECORDED 865  N/A
657 2505 10 NOT RECORDED 868 38,400
104 694 % 520 1.0 518 N/A
437 695 . 655 160 540  N/A
656. 2505 10 2050 740 865 N/A
656 2505 10 2060 370 780  M/A
656 2510 AR \6 10 15 233 NOT RECORDED 770  N/A
169 2505 15 2290 560 746 N/A
294 WATER 648 2505 15 2300 580 840 N/A
18 2500 WATER 645 2500 15 2290 570 700 N/A

.
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ROCK RELIEF VALVE

Conditions Tested

Tests were performed 2n the Targat Rock relfef valve model at
the Marshall Steam Station and during Phase I1I of the Wyle Test
Program. Tables 4.3.1a and b present the matrix of conditions
under which this va've model was tested at Marshall and Wyle
(Phase I11), respectively.

Summary of Principal Observations

@ Marshall Steam Statfon

fully opened on demand and fully closed on demand
the ten (10) evaluation test cycles.

a sheets are consained in Appendix B, Section B-3a.

The valve pengd on demand and fully closed on demand

in eleven (N ’szstweive (12) test cycles. The valve did
not close ol 15 h{) the full pressure 2500 psi, water

seal simulati 3 est number 7-TR-7W) was performed. The

water just upstr she valve was 110°F water. For this
test, the valve 2 demand. Upon de-energizing the valve
or closure, the W b~k ined opened for approximately

12 seconds and then The valve was removed from the

test facility and di d Q:>t*e Target Rock fFepreseniative.

No damage was observed ¢h ¥t affect the ability of the
v:lve to open/close on depangs

Detailed data sheets are <o Appendix B, Section B-3%.

Opening Time

The total valve opening time data f <€:§:§%}sha11 Steam
tation tests and the Wyle Phase II & te were obtained
basec on different types of inputs. As a r¢ t, the recorded

Marshall opening times exceed the recorded jmes for
similar steam test conditions. I addi #'n disc opening
times of the valve could nbt be accurately determined at Wyle.
For that reason, th: main disc opening time was not included
on the Wyle Phase II & 11l data shents.




TEST NO.
|.
2 -5
6.
)
- 7-10

TCST
Tyt

Steam
St w
Steam

Steam

TABLE 4.3.1s

"AS TESTED" MARS!ALL TEST MATRIX FOR THE TARGET ROCK RELIEF VALVE

"NOMINAL®
INITIAL CONDITIONS *NOMINAL®
AT VALVE INLET TRANSTENT CONDITIONS
TEST MAX DISCH.
ipnd PRESS . DURATI PIPE B.P.
ot °F PSIA e PSIA
Steam (Sat.) 2435 2335 475
Steam (Sat.) 2435 <::::> 5 2300 475
Steam (Sat.) 2445 O o 2315 165
© Steam

.
.
-

(sat.) 4{:::> 15 2320 165
@ O :

* Tests | and 6 were extended duration flow measurement tests
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TABLE 4.3.1b
“AS_TESTED® WYLE PHASE 111 TEST MATRIX FOR THE TARGET ROCK_RELIEF VALVE

TEST NO.  TEST TRANS JENT
TYPE iNITIAL CONDITICNS CONDI TIONS
MAX TMUM
(STATIC+DYNAMIC)
BENDING
AT VALVE INLET IN ACCUMULATOR  TEST MOMENT
MP. PRESS. “TEMP PRESS.  DURATION INDUCED
Fotn °F pSIA_ FLutD T PSIA_ - (SEC)

IN-LB
1-TR-1S  STEAM  STEAM 660  25c1 SAME AS YALVE INLET o CON/A

2.TR-1S  STEAM  STEAM 669 2504 - : <::::> 2134 330 N/A

3-TR-IW  WATER  WATER 447 7S 0O 639 N/A

4-TR-5W  WATER  WATER -685 2515 <1 15 2293 450 N/A

5-TR-24  WATER  WATER 114 690 ®§O 10 616 a N/A

6-TR-AW  WATER  WATER 448 2545 \J‘ 10 2196 395 N/A

2R SOER WATER 113y 2 R 656 2506 27 2172 520 N/A
SIMULATION

8-TR-54  WATER  WATER 64 SAME AS VALVE INLET 10 2320 430 N/A

G.TR-6M  WATER  WATER 645V 2490 A0 - 2302 425 16,400

(PRELOAD)

17-TR-1S - STEAM  STEAM 657 2510 10 2028 325 N/A

18-TR-65 STEAM  STEAM 658 2505 o, 10 2620 NS 36,600
(PRELOAD) 4 “

19-TR-0S/W TRANSI- STEAM 656 2500 ° WATER 642 2504 ~10 2310 435 N/A

TION



4.4

CONTROL COMPCNENTS RELIEF VALVE

4.4.1 Conditions Tested -

Tests were performed on the Control Components relief valve
model at the Marshall Steam Station and during Phase III of the
Wyle Test Program. Tables 4.4.7a and b present the matrix of
conditions under which this valve model was tested at Marshall
and Wyle (Phase III), respectively.

4.4.2 Sumary of Principal Observations

Marshall Steam Station

2 £)the tan (10) evaluation test cycles.

'in;::EE>sheets are contained in Appendix B, Section B-4a.
e :

The valve e on demand and fully closed on demand
for each o : test cycles performed through

June 15, 1881, .
Detaiied data s ontained in Appendix B, Section B-4b.

%
-

ﬁ&::} 11y opened on demand and fully closed on demand
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TABLE 4.4.1a
*AS TESTED" MARSHALL TEST MATRIX FOR THE CONTROL COMPONENTS RELTEF VALVE

"NOMINAL"
TEST INITIAL CONDITIONS
TEST NO. TYPE AT VALVE INLET N[NIONS
MAX DISCH.
e PRESS PRESS.  PIPE B.P.
LI F PSIA (PSIA)  PSIA
. Steam Steam (Sat.) 2435 % 0 2175 615
2-5 Steam Steam (Sat.) 2435 O 5 2185 615
6% Steam .~ Steam (Sat.) 24 60 2185 215
710 Steam Steam (Sat.) A~ ° O 15 2185 215




TABLE 4.4.1b
“AS TESTED" WYLE PHASE T11 TEST MATRIX FOR TNE CONTROL COMPONENTS RELIEF VALVE

ST no. st TRANSTENT
o hyee INITIAL_CONDITIONS B CONRI Tigws
MAXT*1UN
MAX (STATIC+DYNAMIC)
DISCHARGE BEMLING
AT VALVE INLET IN ACCUMULATOR TEST PIPE MOMENT
xrnp “PRESS. ’“15np‘°'batss DURATTON RESS. INDUCED

FLuin PSIA_ FLUID PSIA PSIA IN-LB

35-€C-1S Steam Steam G683 2760 Same as Valve Inl @ 2330 468 n/A

36-CC-2S Steam Steam 683 2750
(Fatled
’e Aiv)

2280 16 N/A

37-CC-35 Steam Steam 670 2535 a2 2225 n N/A
(Preload ‘
tailed

A'l‘) O O
38-CC-5M Water Mater + 5 2180 400 N/A
(tailed 1

Air)

- Balance of CCI Tests Completed After 6/19/8) -
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4.5

"\

1

MASONEILAN RELIEF VALVE

4.5.1 Conditions Tested

Tests were performed on the Masoneilan relief valve model at

the Marshall Steam Station and during Phase III of the Wyle

Test Program. Tables 4.5.1a and b present the matrix of conditions
under which this valve model was tested at Marshall and Wyle

(Phase 111), respectively.

4.5.2 Summary of Principal Observations

e Marshall Steam Station

ully opened on demand and fully closed on demand
the ten (10) evaluation test cycles.

sheets are rontained in Appendix B, Section B-5a.

.




TABLE 4.5.1a

© ®AS_TESTED® MARSHALL TEST MATRIX FOR THE MASONETLAN RELIEF VALVE.

"NOMINAL®
TEST INITIAL CONDITIONS
TEST MO TYPE AT VALVE INLET NIDITIONS
MAX DISCH.
TE:P PRESS PIPE B.P.
auin _ °F PSIA PSIA
1 Steam Steam (Sat.) 2500 % 60 223 535
2 -8 Steam Steam (Sat.) 2500 O 5 2235 53%
- 6* Steam _ -Steam (Sat.) 25 60 215 180

-

7-10 Steam Steam (Sat.) @ 15 2230 180

* Tests 1 and 6 were extended duration flow measurement tests
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TABLE 4.5.1b
"AS TESTED" WYLE PHASE 111 TEST MATRIX FOR THE MASONEILAN RELIEF VALVE

TEST NO. TEST

TRANSTENT
TYPE INITIAL CONDITIONS CONDITIONS
MAXT*UM
MAX (STATIC+OYNAMIC)
VA DI SCHARGE BENDING
AT VALVE INLET IN ACCUMULATOR  TEST cLf PIPE MOMENT
MP. PRESS. Mp S. DUR PRESS. INDUCED
oo °F  psIA FLiD °F PSIA _ | PSIA IN-LB




"

4.5 COPES-VULSAN RELIEF VALVE (316 w/stellite Plug and 17-4PH Cage)

-

4.6.1 Conditions Tested

Tests wer2 performed on the Cooes-Vulcan relief valve model

(316 w/stellite Plug and 17-4P4 Cage) at the Marshall Steam
Station ang during Phase III of the Wyle Test Program.

Tables 4.6.1a and b present the matrix of conditions under which
this valve mode! was tested at Marshall and Wyle (Phase I1I),
respectively.

- 4.6.2 Summary of Principal Observations

.
411y opened on demand and fully closed on demand
the ten (10) evaiuation test cycles.
heets are ccntained in Appendix B, Section B-6a
.

.
-
-
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TABLE 4.6.1a

“AS TESTED" MARSHALL TEST MATRIX FOR THE COPES VULCAN RELIEF VALVE
316 w/stellite Plug and 17-4PH Cage)

"NOMINAL"
TEST INITIAL CONDITIONS “NOMLNAL"
TEST NO.  TYPE AT VALVE INLET TRANSTENT CONDTTTONS
n:’ PRESS
o _ °F PSIA
1+ Steam Steam (Sat.) 2435
2-5 Steam Steam (Sat.) 2435

6* Steam _-Steam (Sat.) 245

7-10 Steam Sieam (Sat.) @%O 15 2165 215

.
-
-
-

* Tests 1 and 6 were extended duration flow measurement tests



TABLE 4.6.1b

*“AS TESTED™ WYLE PHASE 111 TEST MAIRIX FOR TilE COPES-YULCAN RELIEF 'AiVE
_____ [ (316 w/Stellite Plug and 17-4PN Cage)

1057 NO. TES) TRANSTENT
TYPE

CONDI TIONS

11" 1AL _CONDITIONS

MAX PN
(STATIC+DYNAKIC)

| BENDING

AT VALVE INLET IN ACCUMULATOR  TEST ' MOMENT

7 TEMP. PRESS. —ffuP  PRESS. DU . . INDUCED

puto °F pSIA_ - FwiD TF_ PSIA 1 3 ., IN-LB

N ‘
LT
@ |

- LATER -




i

4.7  COPES-VULCAN RELIEF VALVE (17-4PH Plug and Cage)

4.7.1 Conditions Tested

Tests were performed on the Copes-Vuican relief valve model
with the 17-4Ph Plug and Cage at the Marshall Steam Station
and during Phase .I1I of the Wyle Test Program. Tables

4.7.1a and b present the matrix of conditions under which this
valve mode) was tested at Marshall and Wyle (Phase III),
respectively.

4,7.2 Surmary of Frincipal Observations

11y opened on demand and closed on demand for
ten (10) evaluation test cycles.

sts were completed, a r>w set of the same

- (nd plug parts were installied and the valve
was pldced/S n the test facility. 1ie valve was
cycled to gatg the cage to body gasket performance
and to su ! rshall Steam Station test functions.
The valve n demand and fully closed on demand
for the first ow cycles. During the next seven
cycles, the va to within at least 88% of the full
closed position. e did not fully close on demand.

Disassembly showe f the cage and plug guiding
surfaces.

Detailed data sheets a <;% in Appendix B, Section B-7a.

¢ Wyle Phase Iil

- later -

43
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TEST
TEST NO.  TYPE

| L Steam
2 -5 Steam
6* Steam
7-10 Steam

TASLE 4.7 .%a

"*AS TESTED"™ MARSHALL TEST MATRIX FOR Til€ COPES-VULCAM ““LIEF VALYE

(17-4PH_Pluq and Cage)

"NOMINAL"
INITIAL CONDITIONS "N AL"
AT VALVE INLET TRANSTENT SOMDITIONS

FLUID

Steam
Steam

~Steam

Steam

" MAX DISCH.
Tewe PRESS / @ PIPE B.P.

_°F rSIA_ (PSIA)_ PSIA
(sat.) 2445 % 60 2155 595
(sat.) 2445 @ OV 2200 610
(sat.) 24 60 2155 195

, Q% 15 219 195

* Tests 1 and 6 were extended duration flow measurement testis



TABLE 4.7.1b

"AS TESTED" WYLE PHASE 111 TEST MATRIX FOR THE COPES-VULCAN RELIEF VALVE
(17-4PH P'~q and Cage)

TEST NO. TEST

TRANSTENT
TYPE INITIAL CONDITIONS CONDITIONS

MAX T*1U

MAX (STATIC+DYNAMIC

o DI SCHARGE BENDING

AT VALVE INLET IN ACCUMULATOR  TESF \ PIPE MOMENT

TEMP. PRESS. _TEH—P_ PRESS. O G- PRESS. INDUCED

Futn % psIA . FwiIp CF  PSIA_ A PSIA PSIA IN-LB




4.8

MUESCO CONTROLS RELIEF VALVE

4.8.1

Condi%tions Tested

Tests were performed on the MUESCO Controls relfef valve model
at the Marshail Steam Statfon and during Phase III of the Wyle

Test Program. Tables 4.8.1a and b present the matrix of conditions

under which this valve model was tested at Marshall and Wyle
(Phase II1), respectively.

4.8.2 Summarv of Princicai Observatiors

e Marshall Steam Station

The‘é)fg} f£u11y opened on demand and fully closed on demand
the ten (10) evaluation test cycles.

Fufth +s were performed on the valve with a replacement
stem, plj d gaskets. These parts exhibited wear during the
first SLAests and a second set of tests was recommended
by MU CeSTPA s tor information purposes. The valve fully
ogened on [c5 nd fi1ly closed on demand for each of the
evaluatio : ) . Similar wear patierns were found.

Detailed data contained in Appendix 8, Section B-Ba.

o Wyle Phase II7
=Y

%

o
~



€S

TABLE 4.8.1a
"AS TESTED" MARSHALL TEST MATRIX FOR THE MUESCO RELIEF VALVE

"NOMINAL"
TEST INITIAL CONDITIONS "NOMINAL"
TEST NO.  TYPE AT VALVE INLET TRANS TENT AONDITIONS
TEST MAX DISCH.
“:’ PRESS DURATI PIPE B.P.
oD % PSIA \esid” psin_
1* Steam Steam (Sat.) 2435 2395 235

(2485)** (2395) %+ (255)**

2 -5 Steam Steam (Sat.) 2435 <::::> 2400 235
<:> (2375)** (255)**

6* Steam _+Steam (Sat.) 24 60 2395 80
(2415)** (80)**
7-10 Steam Steam (Sat.f 2 <:> 15 2380 80

(2470)**  (80)**

e

* Tests 1 and 6 were extended duration flow measurement tests

*+ (Second set of Tests)
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TABLE 4.8.1a

“AS TESTED" MARSHALL TES{ MATRIX FOR THE MUESCO RELIEF VALVE

"NOMINAL"
TEST INITIAL CONDITIONS "NOMINAL"
TEST NO.  TYPE __ AT VALVE INLET TRANSTENT AQONDITIONS
TEST MAX DISCH.
TEZP PRESS DURATI / IPE B.P.
FLUID F PSIA ) 3 PSIA ______
i Steam steam (Sat.) 2435 ' 2395 235
(2485)** (2395)** (255)**
2 -5 Steam Steam (Sat.) 2435 <::::> 2400 235
O (2375)** (255)**
6* Steam -Steam (Sat.) 24° 60 2395 80
( (2415)**  (BO)**
7 -10 Steam Steam (Szt. 2455 <:> 15 2380 80
(2470)** (80)**

* Tests 1 and 6 were extende. duration flow measurement tests

++ (Second set of Tests)
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3.9

FISHER CONTROLS RELIEF VALVE
4.9.1 Conditions Tested

Tests were perforned on the Fisher fontrols relief valve model

at the '‘arshall Steam Station and during Phase I1I of the Wyle

lest Program. Tables 4.9.7a and b present the matrix of condi%ions
under which this valve mode! was tested at Marshall and Wyle

(Phase 111), respectively.

4.9.2 Summary of Principal Observations

@ Marshall Steam Station

ully opened on demand and fully closed on demand
the ten (10) evaluation test cycles. At the

pf the test, the valve was disassembled and galling
on the plug and cage mating surfaces.

orrect Fisher Controls design for the
g the cycles, the valve closed on

t 9€% of the full closed position

ke cycles were completed, the valve
Aing was observed on the plug and

d g2lling was more severe than the

PORV appli
demand to wit
on each cycle.
was disassemb’e
cage mating surfa
evaluation test cy

rmed on a set of cage and
These are the tests
this section and they
11ed to PWR plants with

plug parts with correct
discussed in the first pa
represent Fisher Controls
the correct internals.

A fourth set of cycles were pe a set of trim with
the correct design clearances. fully opened on .
demand and fully closed on demand le. A galling

tion test was
attern obseryed

pattern similar to that observed in™¢
observed. Again, it was less severe n th
wher the valve did not fully close on dema

Detailed data sheets are contained in x B, Section B-9a.

® Wyle Phase I1I

- later -




TABLE 4.9.1a

“As TESTED® MARSHALL TEST MATRIX FOR THE FISWER CONTROLS REL 1EF VALVE

“NOMINAL®

TEST INITIAL CONDITIONS “NOMINAL®
TEST HO, TYp AT _VALVE INLET TRANS i ENT #QNDITTONS

TEST : A MAX DISCH.

DURATI( '/ PIPE B.P.

o L NS PSIA
Steam = \ () 485
Steam . \ 15 485
Steam . O 60 155

Steam 15 155

* Jests 1 and 6 were exten duration flow measurement tests
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TABLE 4.9.1b

“AS TESTED" WYLE PHASE ITI_TEST MATRIX FOR THE FISHER CONTROLS RELIEF VALVE

TEST MO. TEST

TRANSTENT
TYPE : INITIAL CONDITIONS CONDITIONS
MAX 11U
MAX (STATIC+DYNAMIC)
DISCHARGE BENDING
AT VALVE INLET IN ACCUMULATOR TEST PIPE MOMENT
EEMP. PRESS. T T[MP  PRESS. DURALLON PRESS . INDUCED
FLUID °F PSIA  FLUID F PSIA (s PSIA IN-LB




.10 GARRETT RELIEF VALVE

C 4.10.1 “anditions Tested

Tests werc performed on the Garrett relief valve model at the
Marshall Steam Station and during Phase 11l of the Wyle Test
Program. Tables 4.10.1a and b present the matrix of conditions
under which this valve mode! was tested at Marshall and Wyle
(Phase I11), respectively.

4.10.2 Summarv of Principal Observations

o MarshallaSteam Station

11y opened on demand and fully closed on demand
¢/the ten (10) evaluation test cycles.

Addition les aere performed on the valve. During these
cycle a; bonnet gaske. leakage developed. In all

cycles; th fully closed on demand. Disassembly showed
wash-out ¢ Fge to body gasket. As a result of the test
obsarvati v incorporated design modifications into

the test va

Y, hase I1I tests and into valves being
supplied to .

Detailed data shaet ontained in Appendix B, Section B-10a.

( o Wyle Phase Il

- later - <:>

Z
%,
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TEST

TEST NO. TYPE
| b Steam
2 -5 Steam
6* Steam
7-10 Steam

TABLE 4.10.1a

"AS TESTED* MARSHALL TEST MATRiX FOR THE GARRETT RELIEF VALVE

"NOMINAL"
INITIAL CONDITIONS "NOMINAL"
AT VALVE INLET TRANSTENT CONDITIONS
VALVE
TEMP TEST CLOSURE MAX DISCH.
A PRESS DURATION PRESS. PIPE B.P.
FLUID F PSIA !SEC) (PSIA) PSIA
Steam (Sat.) 2445 60 2015 815
Steam (Sat.) 2445 15 2045 815
‘Stell (Sat.) 2615 60 2035 335
Steam (Sat.) 2615 15 2465 345

* Tests | and 6 were extended duration flow measurement tests



TABLE 4.10.1b
“As TESTED® WYLE PUASE 111 TEST MATRIX FOR THE GARRETT RELIEF VALVE

1esS1 NO. TEST

TRANSTENT
AEREY I INITIAL CONDITZONS CONDI T10NS

MAX #1021

MAX (STATIC+DYNAMIC)

VALVE DI SCHARGE BENDING

AT VAIVE INLET IN ACCUMULATOR  TEST CLOSURE  PIPE MOMENT

JEHP. PRESS. VMR PRESS. mmxlon PRESS.  PRESS. INDUCED

puto OF _ pSIA_ FLiip F PSIA_ (SEC) PSIA PSIA _ IN-LB

-
-

- LATER -

1
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RFORMANCE TESTINT OF BOILING-WATER REACTOR AND PRESSUR]I2ED-
TER R

FORMANCE
ER REACTOR RELIEF AND SAFETY VALVES (NURER-0578, SECTION 2.1.2)

11.0.1 PE
WA

Position

Pressurized-water reactor.and boiling-water reactor 1icensees and
applicants shall conduct testing to qualify the reactor coolant system
relief and safety valves under expected operating conditions for desfgn-
basis transients and accidents,.

Changes to Previous Pequirements and Guidance

A. Safety and Relief Valves and Piping--The types of documentation
required for safety and relief valves and piping and the specific
submittal dates are considered to be a clarffication of ftem
I1.D.1 as described in NUREG-0660, The submittal of information
was implied but not explicitly discussed in that report.

B. Block Valves--Qualification of PWR block valves is a new requirement.
Since block valves must be qualified to ensure that a stuck-open
relief valve can be isolated, thereby terminating a small loss-of-
coolant accident due to a stuck-open relief valve. Isolation of a
stuck-open power-operated relief valve (PORV) is not required to
ensure safe plant shutdown, However fsolation capability under
211 fluid conditions that could be experfenced under operating and
accident conditions will result in a reduction in the number of
challenges to the emergency core-cooling system. Repeated unnecessary
challenges to these system are undesirable.

C. ATWS Tesiing--Testing of anticipated transfents without scram (ATWS)
for later phases of the valve qualification program was noted in
ftem 11.D.1 of NUREG-0660. The clarifization below provides updated
ifnformation on PWR ATWS temperature and pressure conditions and
clarifies that ATWS testing need not be accomplished by July 1981,

Clarification

Licensees and applicants shall determine the expected valve operating
conditions through the use of analyses of accidents and anticipated
operational occurrences referenced in Re$u1|tory Guide 1.70, Revision 2.
The single failures applied to these analyses shall be chosen so that

the dynamic forces on the safety and relfef valves are maximized. Test
pressures shall be the highest predicted by conventional safety analysis
procedures. Reactor coolant system relief and safety valve qualification
shall include qualification of associated control cfrcuftry, piping, and
supports, as well as the valves themselves.

3-72



ENCLOSURE 3
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C. 20555

TO ALL LICENSEES OF OPERATING PLANTS AND APPLICANTS FOR OPERATING
LICENSES AND HOLDERS OF CONSTRUCTION PERMITS '

Gentlemen:

SUSJECT: REVISED SCHEDULE FOR COMPLETION OF TMI ACTION PLAN 1TEM
11.D.1, RELIEF AND SAFETY VALVE TESTING

On October 31, 1980 the NRC staff transmitted & Clarification of TMI
_Action Plan Requirements (NUREG-0737). Item I1.D.1 of that document
"Relief and Safety Valve Test Requirements” set forth implementation
schedules of 7/1/81 for vompletion of the RV & SV test program and
10/1/81 for the submittal of plant specific reports.

We have completed our review of a request for schedule relief for
compieting that nortion of the item related to the PWR (EPRI) testing
program. The Commission has approved 2 revised schedule in response
to th reguest. The revision, as indicated in the enclosed page
changes to NUREG-0737, extends compietion of the test program until
April 1, 1982 and of the plant specific reports until July 1, 1982,

Sincerely,

Darrell G. Eisenhut, Director
Division of Licensing
Dffice of Nuclear Reactor Regulation

Enclosure:
NUREG-0737 Revised Pages
1-5, 2-6, 3-72, 3-74
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Clartft- Imp)emen - Plant Require- Clarifi- Pretmple- “ostimple- Tech (icensee
cation Shortened tation Applice- ments cation wmentation wmentation Spec Submittal
Itea Title Description Schedule bility Issued Issued Approva!  Review Req. Req. by Rewarks
11.0.1 Relief & safety- 1. Describe program Fuel load ANl 92119 199 Mo
valve test » hedule
requirements 2. RY & SV tests Fuel load Bun 2179 "wyn ™0
> Fuel load or PuR
by 7/1/82 .
whichever Is .
later
3. Block Valve Tests fuel load or R . W
by 7/1/82, Enct 3
whichever is
Tater .
11.0.) VYalve position install in control a Al y2nyn Wy Yes
indication room fnc! ) .
1.e1.0 Auxillary Feedwater ). Analysis Full power CEaw 3/'0/80 None no See 1/10/80 and
. system evaluation L 424/%0 None No /24780 letrers
2. Modificy’ Full power ™R G240 None As
required
11.€.1.2 Auxillary feedwater 1. Inftiat’
system Initiation (a) Cou...n) grade Fuel load MR 92119 AVATA. ] Yes
and flow (b) Safety grade A R 92119 "n/919 Yes
2. Flow indication
:o) Control grade Fusl load PR 927419 "y nn Yes
b) Safety grade ) ~R 921119 1919 Yes
11.£.1.) Emergency power for Installed capability 4 mos prior to PR 9721719 (AVA TR L] Yes
pressurizer heaters fssuance of SER tnc) 3
11.£.4.0 Dedicated hyu-ogen 1. Design A AN 2119 ey "o
penctrations 2. Review B revise Fuel load ALl 9219 Enc) 3 e
W, contro! proc
3. Install /1781 or prior Al 219 Inc) ) no

to issuvance of
oL

-
Requirement formally izsued by this letter

A
Four month. before operzting V{iense Is fssued or 4 months before date indicated




11.D.1 PERFORMANCE TESTING OF BOILING-WATER REACTOR AND PRESSUR!ZED-
WATER REACTOR RELIEF AND SAFETY VALVES (WUREG-0578, SECTION 2.1.2)

Position

Pressurized-water reactor and boiling-water reactor licensees and
applicants shall conduct testing to qualify the reactor coolant system

relief and safety valves under expected operating conditions for design-
basis transients and accidents.

Changes to rrevious Reguirements and Guidance

A. Safety and Relief Valves and Piping--The types, of documentatien
required for safety anc relief valves and piping and the specific
submittal “ates are considered to de a clarification of 1tem
11.D.1 as described in NUREG-066D. The submittal of information

. was implied but not explicitly discussed in that report.

B. Block Valves--Qualification of PWR block valves is a new requirement.
Since block valves must be qualified to ensure that a stuck-open
relief valve can be isolated, thereby terminating a small loss-of-
coolant accident due to a2 stuck-open relief valve. Isolation of 2
stuck-oppen power-operated relief valve (PORV) is not required to
ensure safe plant shutdown. However fsolation capability under
211 fluid conditions that could be experienced under operating and
accident conditions will result in 2 reduction in the number of
challenges to the emergency core-cooling system. Repeated unnecessary
challenges to these system are undesirable.

C. ATWS Testing--Testing of anticipated transients without scram (ATWS)
for leter phases of the valve qualification program was noted in
item 11.D.1 of NUREG-0660. The ~larification below provides updated
information on PWR ATWS temperature and pressure conditions and
clarifies that ATWS testing need not be actomplished by July 18E1.

Clarification

Licensees and applicants shall determine the expected valve operating
conditions through the use of analyses of accidents and anticipated
operational occurrences referenced in Regulatory Guide 1.70, Revision 2.
The single failures applied to these analyses shall be chosen so that
the dynamic forces on the safety and relief valves sre maximized. Test
pressures shall be the highest predicted by conventional safety analysis
procedures. Reactor coolant system relief and safety valve qualification
shall include qualification of associated control circuitry, piping, and
supports, as well s the valves themselves.

3-72




A. Performance Testing of Relief and Safety Valves--The following information
must be p-ovided in report form by October 1, 1981 for BWRs and
July 1, 1582 for PWRs

(1) Evidence supported by test of safety and relief valve function-
ability for expected operating and accident (non-ATWS) conditions
must be provided to NRC. The testing should demonstrate that
the valves will open and reclose under the expected flow conditions.

Documentation Required

Preimplementation review will be based on EPRI, BWR, and applicant
submittals with regard to the varioul test programs. These submittals
should be made on a timely basis as noted below, to allow for adequate
review and to ensure that the following valve qualification dates can
be met:

Final PWR (EPRI) Test Program--July 1, 1980
Final BWR Te Program--Octeber 1, 1980
Block Valve Qualification Program--January 1, 198]

Postimplementation review will be based on the applicants' plant-specific
submittals for qualification of safety relief valves and block valves. To
properly evaluate these plant-specific applications, the test data and *
results of the various programs will also be required by the foilowing

dates:
BWR Generic Test Program Results--July 1, 1981
PwR (EPRI) Generic Test Program Results--April 1, 1882
Plant-specific submittals confirming adequacy of safety and relief
valves based on licensee/applicant preliminary review of generic

test program results--July 1, 1981 for BWRs; April 1, 1982 for PWRs

Plant-specific repor*s for safety and relief.valve qualification--
October 1, 1981 “or BWRs; July 1, 1982 for PWRs

Plant-specific svomittals for piping and support evaivations--
January 1, 1882 for BWRs; July 1, 1982 for PWRs

Plant-specific submittals for block valve qualification--July 1, 1982

Technical Specification Changes Required

No techknical specification changes are required.

References

NUREG-0578

NUREG-0660, Item 11.D.1




UNITED STATES OF AMERICA
NUCLEAR REGULATOR” COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BCARD

In the Matter of ;
METROPOLITAN EDISON CO. ET AL. Docket No. 50-289
(Three Mile Island Nuclear (Restart)

Station, Unit 1)

JOINT AFFIDAVIT OF EDGAR G. HEMMINGER AND WALTON L. JENSEN, JR.

Edgar G. Hemminger ar< Walton L. Jensen, Jr., state under oath as follows:

1. 1, Edgar G. Hemminger, am a ~echanical Engineer in the Division of Engineer-
ing, Mechanical Engineering Branch, Office of Nuclear Reactor Regulation of
the United States Nuclear Regulatory Commission. I am responsible for review
and evaluation of structural integrity, operability, and functional capability
of safety related mechanical equipment, which includes evdluation of unsatis-
factory safety and relief valve test results. A copy of my professional
qualifications is attached.

2. 1, Walton L. Jensen, Jr., am a senior engineer assigned to the Reactor Systems
Branch, Office of Nuclear Reactor Regulation of the United States Nuclear
Regulatory Commission. I am currently responsible for the branch review of
T4I-1. A copy of my professionil qualifications is attached.

3. The "NRC Staff's Report to the Board on Safety Aspects of EPRI Test Data on
Relief and Safety Valves" was prepared by us and is true and correct to the
best of our knowledge and belief.

<5:\ AN (1 ,.1g24q,~0\r:}f,\

gar ) Hemminger

Walton L. Jehsen,/Jr.

Subscribed and sworn to before
me this 3-4d day of September, 1981.

My Commission Expires: % /, 15§



EDGAR G. HEMMINGER
OFFICE OF NUCLEAR REACTOR REGULATION
U. S. NUCLEAR REGULATORY COMMISSION
PROFESSIONAL QUALIFICATIONS

1 am a Mechanical Engineer in the Division of Engineering, Mechanical
Engfneerin? Branch, Office of Nuclear Reactor Regulation of the United
States Nuclear Regulatory Commission. I am responsible for review .ad
evaluation of the structural integrity, operability, and functional
capability of safety related mechanicli equipment and components.

I hold a Bachelor of Science Degree in Mechanical Engineering from

Ohio University and a Master of Science Degree in Mechanical Engineering
from Drexel University and am a licensed Professional Engineer in the
State of New York. :

From 1965 thru 1979, I was employed by the General Electric Company

at the Knolls Atomic Power Laboratory in Schenectady, New York. My
work experience was in the area of therual and stress analysis of
reactor plant components and equipment. 1 have specifically evcluated
steam generators, reactor vessels, nozzles, c¢losure heads, pumps and
piping systems. Using finite element romputer methods, I have
modeled the vessel closure Fead and core barrel bolt up region to
determine preload relaxation and 1ift off for various operating and
accident conditions. I have also used results of the above type
calculations in conjunction with fracture mechanics methods to estabiish
safe heat up and cooldown pressure and temperature limits for normal
plant operation,

In 7973, 1 cor;leted a one year training program for test and start up

of naval reactor plants aboard ship. rom 1973 thru 1979, I contributed
to the constru~tion, start up and power rance physics testing of eight
reactor plants aboard ship. My primary duties were to review the test
procedures and tect data for acceptance testing of naval reactor plants
aboard ship and to provide technical support to the shipyard in resolution
of equipment problems dealirg primarily vith valves, pumps, and heat
exchangers.

I joined the NRC in October, 1979,



WALTON L. JENSEN, JR.

PROFESSIONAL QUALIFICATIONS

1 a= a Senior Nuclear Engineer in the Reactor Systems Branch of the Nuclear
Regulatory Cormission. In this position I am responsible for the technical
aralysis and ev2luation of the public health and safety aspects of reactor

systems.

Frew June 1678 to Deccmber 1979, 1 was assigned to the Bulletins and Orders
Task Force of the Nuclear Regulatory Commission. 1 participated in the
preraration of WUREG-C565, "Generic Evaluation of Smal) Break Loss-of-Coolant

hzcicent Eetsvior in Esbcock & Wilcox Designed 177-FA Cperating Plants.”

From 1972 to 1576, 1 was assigned to the Containment Systems Branch of the
KRC/AEC, and from 1976 to 1979, I was assigned to the Analysis Eranch of the
NRC. In thece positions 1 was responsible for the development‘and evaluation
of co-puter progrzms and techniques to calculate the reactor system and

containment system response to postulated loss-of-coolant accidents.

From 1957 to 1972, 1 was employed by the Babcock and Wilcox Company at Lynchburg,
Virginia. There I was lead engineer for the development of less-of-coolant
co~puter programs and the qualification of these programs by corparison with

experinental data.



From 1963 to 1967, I was employcd by the Atomic Energy Commission in the
Division of Reactor Licensing. ¥ assisted in the safety reviews of large

power reactors, and I led the reviews of several small research reactors.

1 received an M.S. degree in Nuclear Engineering at the Catholic University of
America in 1958 and a B.S. degree in Nuclear Engineering at Mississippi State

University in 1963.

1 am a graduste of the Oak Ridge Schoo) for Reactor Techrolog: , 1963-1964.
I am a rember of the American Nuclear Society.

I am the author of three sci:ntific papers dealing with the rocponse of BEW

reactors to Less-of-Coolant Accidents and have authored one scientific paper

dialing with centzinment analysis.



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMAISSION

BEFORE THE ATOMIC SAFETY ANM LICENSING BOARD

In the Matter of

METROPOLITAN EDISON CO. ET AL. Docket Hec. 50-289
(Three Mile Island Nuclear
Station, Unit 1) (Restar.)

NRC STAFF'S REPORT ON
BOARD'S COMMENTS REGARDIMG BOARD NOTIFICATION

OF UNSATISFACTORY TEST RESULTS OF SAFETY VALVES

In its (rder dated August 25, 1981, the Atomic Safety and Licensing Board
for the Three Mile Island Huclear Station, Unit 1 (TMI-1) Restart Hearing
noted that the NR( staff did not notify the Board on the TiI-1 proceeding
regarding tie unsatisfactory Electric Power Research Institute (EPRI) test
results for the safety valve instzlled in TMI-1. A staff memorandum from
J. P. Knight to R. L. Tedesco and T. M. Hovak dated July 1, 1981 enclo.ed
the EPRI memorandum of June 26, 1981 which reported on the tests. The
TMI-1 Board became aware of the matter through NRC Board Notification flo.
81-20, dated August 11, 1931, fiied in the McGuire proceeding. The Board
Order r~equested the staff, among other things, to inform t.e Board promptly
whethér notification of this matter by the staff would have been appropriate

in this proce ding, and if why not.

The members of the staff that prepared this report discuss their reasoning
herein as to why notification of the TMI-1 Board was not considered appre-
priate. However, The Director, Division of Licensing, was not provided the
opportunity, in accordance with current guidelines in Nuclear Reactor Regula-

tion (NRR) Office Letter Mo. 19 Rev. 1 dated December 9, 1980 (enclosed), to



. 2

revies the recommendations and the EPRI test results to make his determination
as to whether the test results were material and relevant. In retrospect,

The Director, Division o? Licensing would have likely decided to notify the
TNI-1 Board similar to the notification filed in the McGuire proceeding

based on the Commission's policy cited in the NRR Office Letter No. 19. How-
ever, the staff discusses below why ;t believes that the unsatisfactory EPRI
test results reported in the June 26, 1981 EPRI memorandum are not significant

with respect to the issues in the T11-1 proceeding.

The staff reviewed the unsatisfactory EPRI test resulis reported in the

EPRI memorandum dated Jur2 20, 1931 regarding their relevance and safety

L3 Y

significance to the issues in the TMI-1 procreding prior to considering

notifying the TNI-1 Hearing Board. The basis for the unsatisfactory test
report was that rated flow in accordance with the EPRI screening criteria

was not met during a high back pressure steam test.

This tgst was only one part of the early phase of the EPRI test progran

and although some screening test criteria have not been met, the testing

to date has not identified a safety problem with the safety or relief valves
that would affect the staff's position on the TMI-1 hearing record. The "NRC
Steff's Report to the Board on Safety Aspects of EPRI Test Data on Relief

and Safety Valves" that was prepared by Edgar G. Hemminger and Walton L.
Jensen, Jr. provides a more detailed discussion of the valve test results.
The principal staff concern stated in the TMI-1 hearing record on this matter
was the need to demonstrate that the safety and relief valves can withstard
loadings from two-phase and solid flow; Zudans (UCS 6), ff. Tr 8824, at 5;
and those EPRI tests on safety valves had not yet been conducted. Testing to

date invo'ving two-phase and solid flow for the Dresser type power operated
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relief valve as used on TMI-1 does not show unacceptable results. Therefore,
for the reasons stated above we did not believe the failure of a safety valve
to meet EPRI screening criteria during this steam test to be significant with

respect to the issues in the TMI-1 procceding.

In addition to the EPRI test report of June 26, 1981, the staff received
other EPRI test reports on relief and safety valves of the TMI-1 type, some
of which show test results that deviate from the EPRI screening criteria. In
the cases discussed below, the staff also concluded that the results were not

material to the TMI-1 hearing record issues:

1. EPRI test report dated May 15, 1981 (enclosed in Staff memorandum
from J. P. Knight dated May 19, 1981 to Tedesco and Novalk) noted

unsatisfactory test results on a Dresser (power operated relief
valve (PORV) of the type used at TII-1. In that test, the un-

satisfactory results were associated with the effects of an upstream
simulated water seal. Since the PORV at TMI-1 does not have a water
seal feature, the staff concluded that the water seal test effects

should not be representative of TMI-1 valve behavior.

2. IPRI test report dated July 2, 1981 (enclosed ir Staff memorandum
*rom J. P. “night dated July 16, 1981 to Tedesco and Hovak).

3. EPR. test report dated July 10, 1930 (enclosed in Staff memorandum
from J. P. Knigh: dated August 6, 1931 to Tedesco and Novak).

Reports 2 and 3 included results of tests on the Dresser safety valves of
the type used at TM!-1. 1In those tests, rated flow was achieved but

valve closing pressures were below the EPRI screening criteria for valve



losure pressures. The staff does not believe that the valve closing

pressure test results are material to the TMI-1 hearing, since the valve

acceptably performed its minimum relief capacity function. Also the

deiayed closure is not an unreviewed safety concern, and further, does

not correspond to a pressure level that would challenge the plant's

engineered safety features. The test results would not affect the staff's
position on the TMI-1 hearing record.
Copies are enclosed for the Board's information of the four memoranda cited

in this report from J. P. Knight to R. L. Tedesco and T. M. Novak that enclosed

the EPR] memoranda reporting on the valve tests.




closure pressures. The staff does not believe that the valve closing
pressure test results are material to the TMI-1 hearing, since the valve
acceptably performed its minimum relief capacity function. Also the
delayed closure is not an unreviewed safety concern, and further, does
not correspond to a pressure level that would challenge the plant's
engineered safety features. The test results would not affect the staff's
position on the TMI-1 hearing record.

Copies are enclosed for the Board's information of the four memoranda cited

in this report from J. P. Knight to R. L. Tedesco and T. M. Novak that enclosed

the EPRI memoranda reporting on the valve tests.
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MIVORANDUM FOR: DCarrell G. Elsenhut, Director, Division of Licensing.
Richard H. Yollmer, Director, Divisicn of Enginesring
Stzshen H. Hanzuer, Director, Division of Human Factors
Saiely
semwood F. Ress, Director, Division of Systems Integration
Themes £. Murley, Director, Divisicn of Safety Technology
zernard J. Snycer, Program Director, TI Program Office

4 'u !'..

ég X FROM: _ ‘Harold R. Denton, Director, Office of Nuclear Reactor
A . Regulation
e SUBJECT: 2R OFFICZ LETTER NO. 19, AEVISION 1
ol - PROCIIURES FOR NOTIFICATICN TO LICENSING BCARDS OF
%3 RELEVANT AND MATEZRIAL NZ4 INFORMATION
sreceive immediately, a1l NRR personnel will use the following revised

procadures for 2ssuring prompt and appropriate 2ction on notifying Licensing
8cards, App:zal Panel and the Cormission of new informaticn which is considered
by +he staff to be relevant and material to cne or more licensing procesdings.
These revised procedures reflect the experience we heve gained since issuing
the original 0ffice Letter No. 12 on July 6, 1878.

Tais Office Letter places 2n obligztdion on 211 KRR stzfy memders to be aiert
tc +he significance of new information that is ceveloped in the course o7 their
review 2nd 40 consicer whether this information could reascrzbly be regarced

2s putiing a new cr different 1ight upen &n issue before Boards or 2s raising

& new issue afsier publication of the staff's principal evicentiary documents.
This is the central theme of the procedures 2nd resuires the exercise of good
judcment to assure that Scards will not be burdened with material beyond that
potentizlly significant to the indivicdual licensing proceedings.

Harold R. Denton, Directior
0f<ice of Nucleazr Rezctor Regulation

gaclosure:
Bcard Notificaticn
Procedure

cc: E. Christenbury, CELD
e R. Resenthal, ASLAP
- R. Lazo, ASLB?

3
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“"B0ARD NOTIFICATION PROCEDURE' %~ iiiws’ |
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Following Cormissfon approval of fts Board Notification policy on May 4,
1278, the Cffice of Nuclear Resctor Regulation fssued NRR Office Letter
Ka. 19, czted July 6, 1878, which centained Board Notification procedures
to be imalemented by NARR. The term “Board Notificatfon® refers to

new infcrmation which is considered to be relevant and ruterial to

¢me or more licensing proceecings', f.e., materfal relating to an fssue
before a Licensing Board, Appeal Panel, or tie Comission which can
reascrebly de regarded as putting a new or different 1ight cn that
fssue, or raising a new {ssue. (Note that the term *Board” will dbe

yses in this procedure to refer to Licensing Beards, Appeal Panel and
Comission.) -

In a memorandum dated May 10, 1978, the Cozmission requested that an evaluat
of the Soard Notification policy be prepared when approximately one year

nf exper?iance wrs available. To this end, Commission Paper SeCr-80-129,
¢z*ed March 10, 1980, provided an assessment of then current procedures

ana proposed changes to those procedures to correct prodblems encountered

{n carrying out the Scard Kotification policy.

DISCUSSION .,

There were three significant cnanges to the Board Hotification procacdures
Tecormenced in SECY-80-129 and approved Dy the comission:

1. Change the time threshold for initiating the formal Soard Notification
srocedures from the fssuance of the ACRS Supplemant and FES o0 2J
deys before the stzart of the evidentiary hearing.

2. fliminate the routine transmittal to the Scards of staff cocrresponcence
ard notices to 2pplicants and licensees. Staff correspendence and
nctices to applicants and licensees would be sent to tre Scard
orly if it is determined to meet the guidelines for Eoard notification,
{.e., new information considered material and relevant.

3. Incorperate she guidelines for staff appraisal and evaluation of 8oard
Notification matie set forth in ALAB-531, as follows:

a. supoly an exposition acequate to allow a ready appreciation of the
precise nature of the Board Notificaticn matter;

5. supsly &n exposition adeguate %0 allow 2 ready 2ppreciaticn of the
cxzent 10 what the Boara Notificztion matter might have a bearing
upen the particular facility before the beard;

c. 1n the event a conclusion with regard to the safety or envirenmenta
significance of the Board Netification matter is presented, set for
the reasoning underlying that conclusion sufficient to allow the
poard to meke an informed judgment on the validity of the conclusic
end
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d. where the bcard has limited jurisdiction, spell out the possible
relatfonship between the subject matter of the notification and
one or more of the issues “efore the board. T

C. DETERMINATION OF RECOMMENDATIONS FOR BOARD NOTIFICATION BY TECHNICAL

REVIEW GROUPS AND PROJECT MANAGERS

The Board Notification policy is applicable to operating 'icense
proceedings as well as construction permit proceedings. In these
proceedings “he staff will send new information relevant and - _
materizi to safety or environemntal {ssues to the Boards regardless

of the specific issues which have been placed in controversy. This
practice includes. proceedings for the conversion of provisional to
full-term cperating licenses. In hearings concerning operating

license amendments Board Notification is limitec to the issues under
consideration in the hearing. A1l staff memders are responsible for
reviewing all information received in the course of their assigned
tasks, including reports identified by the Research and Standards
Coordination Branch as being appropriate for consideration for Boa=d ..
Notification, to determine whether it may be related to licensing
proceedings and may represent relevant and material new informaticn
which should be provided to appropriate Boards. . e e W
Information received from outside sources and censidered to be suitable
for Board Notification should be handled in an expeditious manner. Some
examples of information from outside sources are: (1) the reporting of
errors discovered in a vendors Emergency Core Cooling System (ECCS)
medels or codes which could result in changes to analyses previously
evaluated and discussed in the SER, (2) the reporting of geological
features which could result in significant changes to those previously
repor.ed by the applicant and evaluated by the staff as discussed in
the SER, and (3) those reports identified by the Research and Standards
Coordination Branch as being appropriate for consideration for Board
Notification. :

Internally generated information that could reasonably be regarded as
putting a new or different 1ight upon an i sue before Boards should
also be reported as expeditiously as practicable. However, the
Commission's policy recognizes the difficulty of determining the point
when an individual staff membder's perceived concern has developed into..
a staff issue of sufficient importance that Boards are to be notified.- -
In accordance with the Commission's policy, internmally generated
information should be provided to Boards at the point when the staff
determines that it is necessary to get more information about 2 problem
from a source external to the staff. That is, {f such new information
is determined to be of sufficient importance to seek further information,
analyses, tests, etc., from licensees ¢/ vencors, NRC contracts, or .
others outside the NRC staff, then the issue has developed to the point

where concerned Boards should be informed.



ks for {nternally generated information, technical papers and journal
articles should be provided to Bcards at a point when the staff determines
that (1) such information is of rufficient importance to call into question
staff positions and criteria or (2) the staff has cetermined to seek
further information, analyses, tests, etc., from licensees, vencors,

NRC contractors or others osutside the staff.

1. Staff menbers shoula provicde sromptly the follow’ng {nformation,
through their renagement, to the Director, Divisicn ot Licensing:

3. The item ;ec:mﬂended for notification of EBoards.

b. -An exposition adequate to allow a reaiy 2ppreciation of the
precise nature of Zcard Kotificaticn matier.

c. Consicderations regarding relevancy and materiality; f.e.,
putting a new or different 1ight upon an issue before the
Boarg or raising a new issue.

d. An exposition adequate to allow a ready eppreciation of the
exsent to what the Scard Notification matter might have a
bearing upon the particular facility before the Board.

e. A statement as to the perceived significance of the information
as it may affect current staff pesitions. (A clear assessment
cf the significance fs not required 2t this time and the
recsmmencation should not be celayed in order to permit lengthy
ceterminasions. 1f a clear assessment 2nd final resoluticn is
availadle, it odviously provides fer a clean 3oard susmittal.
For all recommencations which ¢o not contain a final resolution
followup action is required to inform the Boards 2s to the ultimate
staff aisposition.)

£. 1In the event a conclusion with rezard to the safety or
environmenta) sicnificance of the Bcard Notification matier is
presented, set forth the reasoning underlying that conclusion
sufficient to allow the Beard to mzke an informed jucgment on
the validity of the conclusion.

g. ¥here the Board has limited jurisdicticn, spell out the possible
relationship between the subject matier of she nceification and
one or mere of the issues before the 3oard.
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h.- 1f the information relates to a specific docket, a statesenth .
as to possible applicability to other docketSe = <~ = 1%+ ==y
NRR also has a responsibility for identifyfng information potentiaily..
relevant and material to Boards considering facilities 14 -ensed under
Part 70 and under the cognizance of the Office of Nuclea: Material
Safety and Safequards (NvSS). Staff members should make any such
recormendations through their management to the Director, Division of
Licensing. The information provided should, to the extent possible,
conform to that listed in Item 1. above. The Director, Division of
Licansing, will forward the Soard Notification material to the
D ~ector, Office of Nuclear Material Safety and Safeguards.

Recommendations may be judged by the Dirg;;g:‘_Qixixinn_ni_Ljsgns11uh
7ot To Be raterial and relevant 2ad 3 memorandum o that effect wii, be
proviced 3o the originatos, If <he originator still feels that the .
Thiormation should be provided :o Boards, he or she should so state in
a followup recormendation. Such a followup recommendation will be
processed through the normal Board Notification channels. Although
comments may be add-J indicating disagreement by these who judged the
information not tu be relevant and material, it will be forwarded to
the Board.

Board Notifications on differing professional opinions will follow
the procecures of NRC Manual Chapter 4125, "Differing Professional
Opinions.”

CESSING OF BOARD NOTIFICATION RECOMMENDATIONS

1.

The key to commencement of Board Notificaticns on 2 specific case is the
establ‘shment of the date for the beginning of evidentiary hearing and
issuance of related notice by the Board. Prior to 30 days before the
hearing, new material which is considered material and relevant to 2
proceeding 1s presented to the Boards via SER supplement or other
documents. However, {if there are {tems that have not been appropriately
disposed of, a summary list is to be previded by the project manager

to the Board 30 days before the start of the hearing. For cases within
30 days of (or during) the evidentiary hearing new material found
material and relevant shall be forwarded promptly to the Boara according
to these procedures.

OELD will provide DL with periodic updates of a list of current
proceedings for faciiities under the cognizance of DL, indicating
whether the Licensing Board, Appeal Board or Commission has
jurisdiction over proceedings.
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The 0ffice of the Director, DL, wilY 'stablish and maintain the
record-Leeping system related to all Board Notification matters.
This will inciude a 1og of current proceedings and a detailed 1ist
cf issues under consiceration. '

The Director, Division of Licensing, shall review all recormendations
and datermine whether they are relevant and material (S working days
from Yogging). Recommencations certaining infermalion consicered to

he directly related to a specific case arc also reviowed for
aoplicability to other cases. If it is determined that @ reccrrendation
is not consicered 42 be relevant and material, a memcrancum to theat
effect is sent to the recormending parties. 1f the inforzation and
accompanying recormendation are not clear enough for a determination

to be rade, the Director will request clarifying information from the
criginator.

For instances prior to 20 days of the evidentiary hearing, the Director,
Division of Licensing, shall forward 2 merorancum to the cognizant

DL Assistant Director(s) acvising them that the item be brought to the
ssenticn of the Board through incorporztion in the SER or as supple-
rental staff testimony. A copy ¢f the merorancum will be sent to

the criginator. The project manager is responsible for seeing that

she {tem is covered in evidentiary documents unless it has been
determined that the item has been resolved and that Scard Notification:
s not required. Final dispoesition shall be reported to the Office

¢f <he Director, DL (Soard Notification Cocrdinatoer).

For instances within 30 cays of (cr during) the evicentiary hezring,

the Director, Division of Licensing, shall forwerd 2 remcranca

t0 the cegnizant DL Assistant Director advising them that the item

muss be breought prorptly to the attention of the 2ppropriate Soarcs.

The cognizant DL Assistant Director 3hall assure *hat the item

is brought promptly to the attention cf the Scards (5 werking days

from receipt of the Direcior's memcrancum). (Copiss cf the Beard -
Netification shall be sent to the criginator, technical review

croup, Office of the Director, DL (Soard Netificatien Coerdinater) and
0iLD (Mearing Division Director and Chjef Counsel).

2 finding by the Directer, Divisicn of Liceasing, with regard to Board
recamrencations shall be =eviewed by the DL Assistant Directors for
apnlicability o proceedings related to 2pplicaticns for consiruction
permiss, post-CP proceedings, acplicaticns for cperzting licenses, 2s
well 2s pracescings relating to issuznc. of license zmenchents.
Proceecings related %o research 2nc tust facilities licensed uynder
Par 50 are %0 be tzken inic ~oneiz¢ration also.
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MIMORANDUM FOR: Robert L.‘Tedesco. Assistant Director for
icensing, OL

Thomas H. Novak, Assistant Director for
Operating Reactors, DL

FROM: James P. Knight, Assistant Director for
Components & Structures Er-ireering, DE

SUBJECT: REPORTING OF U."&TISFACTORY EPRI/PWR TEST
RESULTS FOR POWER OPERATED RELIEF VALVES

References: (a) EPRI memorandum, dated §/1/81
(b) EPRI memorandum, dated 5/15/81

As described in the referenced memorandums, the Dresser PORV mcdel no. 31533VX-30
and the Target Rock PORV model no. 80X-006-1 failed the initial loop seal simulation
tests at Wyle. The valves opened on 110° F water at full pressure 2500 psi, but
failed to close as water iemperature was ramped up to 650°F, a condition similar

tc that experienced in plani. with loop seals upstream of the PORV's.

The Dresser PORV in question is believed to be installed in CE and BLW PWR's only
and Fort Calhoun specifically is known to have loop seals upstream of Dresser
PORV's. The Target Rock valve fis reportecly not usec on any operating plants
but is planned for use on some plants presently under construction.

It is requested that operating PWR's and TOL's be contacted to determine what
corrective action, if any, is being taker by the  licensees and NTOLs for which

the above test results are applicaule. In 2ddition, this information may also be
relevant for 1icensin9 board notification. It is further noted that the Target
Rock and Dresser PORV's in question were disassembled and. inspected and no visible
damage was observed vhich would affect future operation or testing. The Mechanical
Engineering Sranch will for ard the results of future testing of these valves as

they become available. /, !

™S night ,FRssistant Director for
Components & Structures Engineering
jvision of Engineering

. Vollmer, DE Z. Rosztoczy, DE
. Bosnak, DE R, Woods, IE
Cherny, DE E. Jordan, IE

. Herminger, DE

cc:

oo
-




[Memorandum

ay 15, 198

10: DISTRIBUTION'

) N
FROM:  JOHN J. CAREY %‘QV\W
SUBJECT: S/RV TEST ACTIVI

The EPRI/PWR Safety and Relfef Valve Test Program testing activities for
the perfod of Mey 11 « May 15 wer2 2s follows:

NOISSIHK(D

2€ 2 Nd 8! AYn 186)
AHOLYIND Y ¥Y 1 1INNSD

. WYLE

The full pressure preload test and the 110°F/650° wate~ seal test on the
Dresser relief valve were performed as scheduled last Friday, May B. ile
screenfng criteria was met for the preload test. The Drecser valve perform-
ance for the water seal simulation test was sinilar to the Target Rock valve
performance for the same test conoition. The [resser valve opened as
expected. Upon de-energfzing the valve for closure, the valve remuined
open until the valve was fsolated from the test 'oop. Following test

valve isolation, the valve closed. The valve did not pass the screening
criteria (faflure to close on demand). The valve was removed from the

test facility and disassembled by the Dresser Representative. No damage

w2s observed that would affect future testing.

Quring this water seal simulation test larger than expected bending moments
were measured in the upstream and downstream piping, It %as been speculated
that this resulted from the uneven exhausting of the 110°F water through

the downstream ramshead. To eliminate the re-occurence of this during
future testing the ramshead has been removed.

The Target Rock valve was refnstalled {n the test loop. A full pressure
steam test wis performed Wednesday, May 13, The preload test originally
scheduled for Monday, May 11, was performed Thursday, May 14. 1In addition
2 steam to 650°F water transition test was performed. For the sbove tests
on the Target Rock valve the screening criterfa were met.

Resumptfon of testing on the Dresser relfef valve is scheduled for Mcnduy,
May 18. Present plans call for retesting the Dresser valve for the water
seal sfmulation test condition.

(continued)




Memorangum
Fay 1, 1881 '

T0: DISTRIBUTION sz?
FROM: JOHN J. CAREY % \Cﬂ%
SUBJECT: S/RV TEST ACTIVIT

The EPRI/PKR Safety and Relief Valve Test Program testing activities for
the period of April 27 - May 1 were as follows:

WYLE

Testing on the Target Rock valve resumed this week. On Monday, the Tow
oressure 665 psi, 100°F, water test was performed. On Tuesday, the full
_ pressure 2500 psi, 450°F, water test was performed. For these tests, es
well 2s the previous tests, the Target Rock valve opened and closed as
expected. The valve passed the screening criterfa. On Wednesday, the
full pressure 2500 psf, Toop seal simulation test was performed. The water
just upstream of the valve was 110°F followed by 650°F water. For this test,
the valve opened as expected. Upon de-energfzing the valve for closure,
__the valve rerained opened for approximately 12 seconds ané then closed, The
valve did not p2ss the screening criterfa for this condition (faflure to
close upon demand). The valve was removed from the test facility and
disasserbled by the Target Rock Representative. Ko darage was observed
that would affect future testing. The valve was re-installed fn the test
facility. The full pressure 2500 psi, 650°F, water preload test {s
scheduled for today.

CO“SUSTION ENGINEERING

A1l work on facility construction was completed this week, Pre-test
adjustnents wi)l continue through the weekend, The first full pressure
2500 psi, steam shakedown test {s scheduled ‘for Monday, Kay &, 1981.

JIC/WJB/ad

DISTRIBUTION:
D. Hoffman - Telecopy #517-788-0134
J. Scott - Telecopy #201-430-6734
. Cherny (NRL) - Telecopy #301-492-4934 Panafax set 2t 6
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sonsnbii FOR: Goit - e Tzozscy, cAssistent Director for

Themzs ¥. Kovek, Rssistent Director for . .
Cperzting Reactors, DL

FROM: Je-es P. Knight, Resistant Director for
Comzonents & Structures Engineering, BE

SU3JECT: REPORTING OF UnSATISEACTORY EERI/FWR TEST RESULTS FCR
COnTROL COMPORERTS, inC. POMER CFERATED RELIEF VALVE
. &uD DRESSER MODEL 31738A SAFETY VALVE

The etieched memorendum from EPRI for the week of June 26, 1681 discusses the
reculis of ooth si€Em end witer tests perforred &t yle-liorco on the Control
Comconenis, Inc. PLRAV 2ng the resulis of siean tests &t 10% Ci-iincsor fecility
on the Cresser 3173%A Sefety vzlve. Note ihat this ig not the sems Dresser
cefety vilve ¢iccussed in our June 16, 1681 remorenCum.  AS gescribed in the
£PR]1 rezorendum, eech of these velves feiled en £F2] “screening criterion” in

n -sre 0Ff these l€sis. for ezch "feilure”, we epplicedle criterion is

cne C7

25 giz<ed in the memorencum.

it §g . SnEgrsiEnting shet the Licensees &nc Cirstruction Fermit Koilers
szt o2ilize or plan 10 vtilize cne or tcth CF these velves eng the NSSS
vercers heve Seen notiviec cf these tests resclis inG Rl ke ressoneidility
for pssessing the seiely gigrificerce of the cheerved ve ¢ henzvior feT
srzir giEnis.

cor infermation fren £PA inciczies thet the fentro) Comzorente, Inc. FLRV

jg teing useg or will e Lsed on the foliowing plants:

vafuire 1 EnC 2

Cetavte 1 &nc 2 .

’

The Cresser 317265 SsTely velve is being vsed or will te used on the following
plents:
Celver7C1iffs 1 and 2 Crystz) River 3
Peliseces TH1-1
. —iglznd 1 end 2 , Hillstone 2
~ Qcenee 1, 2 enc 3
ok



£ -2- . ‘o

ic sefety significence of these test results is still being
ormztion nzy be relevent for licensing boerd notificetion.

-

Jaes P. Knight, tesisient Director Yor
Ceroonents & Structires Engineering
nivision of Engineering

Vo) imer
Levin

. Cherny

. Femminger
Grecg
Siclzerberg
2. Rosztoczy
R. Kiessel
E. Jorczn

g£. Brown
D
R
S

cc:

. Cheney
. Clark
. Vergsz
. W. Joknston
R, Scsnek
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cu3gECT:  S/RV TEST hCTI(éxlES ' N

che IFRI/FRR SeiElY prd Relief Valve Test Frogram testing scdivities der

-+s p2riod of June 22 - ¢5 were &S ‘o\\ons. . .
“':"‘.E 8 =
en Frifey, June 19, 2 2200 psie, 20°F va :r szgt wig pericrmEd ON the !

. gzmerel Componenis relief velve, uti Yizing the cpeveter spring force only
sor closure. 0d velve cpened and :Tct" cn cemawd :
ey Spiuray, June z0, thrae acditionz] tesis were performed, t;;in'uza111159
<vs_gperiior SPTiNG fo-ce only for ciosure. jne flrsg test wis @ €00 peie,
sars e wrdar LESL. -rg gecont test WIS & 2200 psisz, SEGTF water test. ror
beut 4e£78, 0B VAIVE esened 1ng clogel OO goarg. The thirg lest wis t
c2en =gip, E3UTF \2NRT te3b, ThE VRIVE grened TR demend, Uish signaliinrg
=w3 vaive Fov CiCELre, ire velve vemained ppe=ed for ppsronirately 9
siscnip, Viive clseure pecurred et 2 vilve inlet pressure o€ 2155 psie.
£:51 gorésning criserie raaairing veive closuse Cn remind wis n0% £h%.

The VAIVE WES ciesgsartiEl svg inspected DY she L01 vELVE fepresentetives,
o CiTicE wil pazerved thel wauld effect TutuTs vaive perforaenie. i
yeive wes repesesied and Lhe gveten reacied for tzsting.

pe Weingzley, CuTe viop 2730 peif, STEIT cgst weg periciTed ctdlizirg

air oresuve 10 CRED ard cheze € velive, T1re walve cpeneld ano clcees ©N
demand. - . .

£ Thursity, WO 2200 bsie, 20°F water tests vers ;erforked. The first
ceifized gir pressurs 0 cpen &nd 1cse ife yalye, Tne velve cpenel end”
sisgzd oo demend. The'se;;nd iest utilized pLerasor s,rin- ferce Ty

for tﬁcs:re. Curing thiz &S the \a1ve crened on cemand. LoD s1;':‘11ng
«bz yaive for cicsure, the v Ive re—a‘aed pren for eperd ginately 20 sec cnds.
vitve closure pccuired et \aive sinlet pressurs of 204D psit. i751 sereening
s=itesdiz requiving yalve cicsure on ¢emané wis not met. The rext t€st on
the CC velve is scheduied for Monday, June 29. '
(CEUSTICN ENCIRESRINS - _ -

en Fricay, cune 1§, & high Ta7?d rete, jow Seck prassure, SiEzm 1est wis
-zyfor.ed on the Drésser cefety valve 317272}, The velve cpeved et 2
s-grzure within 2 37 cf the veive cesign et présture. A peximun STET
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