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Mr. Henry D. Hukill, Vice President JTaylor
and Director - TMI-l ACRS-10

GPU Nuclear Corporation JVan Vliet
P. O. Box 480 RIngram
Middletown, Pennsylvania 17057 Gray File

EBlackwood
Dear Mr. Hukill: H0rnstein

SUBJECT: RELIEF AND SAFETY VALVE TESTING (NUREG-0737, ACTION ITEM II.D.1)

Re: Three Mile Island Nuclear Station, Unit 1 (TMI-1)

Our consultant, EG4G Idaho, has reviewed your submittal dated December 3,
1982 which provided your response to the subject item for THI-1. To
complete the review, our consultant needs the additional infomation
in the enclosed request. Since our schedule calls for completion of
this item by August 30, 1983, we propose to meet with you during July 1983
to receive and discuss your response to this request. Your NRC Project
Manager will be contacting you shortly to arrange such a meeting.

This recuest for infomation was approved by the Office of Management
and Budjet under clearance number 3150-0065 which expires September 30, 1985

Sincerely,

'oaIGINIL SIGraingI
'Joh,Imweevrief

Operating Reactors Branch #4
Division of Licensing

Enclosure..
Request for Additional

Infomation

cc w/ enclosure:
See next page
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GPU Nuclear Corporation 1- 50-289, TMI-l-

Mr. R. J. Toole Jordan D. Cunningham, Esq.
Manager, TMI-l Fo'x, Farr and Cunningham
GPU Nuclear Corporation 2320 North 2nd Street
P. O. Box 480 Harrisburg, Pennsylvania 17110
Middl,etown, Pennsylvania 17057

Ms. Louise Bradford
TMIA

Board of Directors 1011 Green Street
P.A.N.E. Harrisburg, Pennsylvania 17102
P. O. Box 268 -

Middletown, Pennsylvania 17057 Ms. Marjorie M. Aamodt
R. D. #5
Coatesville, Pennsylvania 19320

* Docketing and Service Section Earl B. Hoffman
U. S. Nuclear Regulatory Commission Dauphin County Commissioner
Washington, D. C. 20555 Dauphin County Courthouse

Front and Market Streets
Chauncey Kepford Harrisburg, Pennsylvania 17101
Judith H. Johnsrud
Envimnmental Coalition on Nuclear Power ' Union of Concerned Scientists
433 Orlando Avenue c/o - Hannon & Weiss.

State College, Pennsylvania 16801 1725 I Street, N. W.
Suite 506

* Judge Reginald L. Gotchy Washington, D. C. 20006
Atomic Safety & Licensing Appeal Board
U.S. Nuclear Regulatory Commission Mr. Steven C. Sholly
Washington, DC 20555 Union of Concerned Scientists

1346 Connecticut Avenue, N. W.
J. B. Lieberman, Esq. Dupont Circle Building, Suite 1101
Berlock, Israel & Lieberman Washington, D. C. 20036
26 Broadway .

New York, New York 10004

.

Regional Adininistrator( [ ~
~

U. S. N. R. C., Region I -

631 Park Avenue
King of Prussia, Pennsylvania 19406 ,

,

* Gary J. Ed1 es , Chairman-

'
- Atomic Safety & Licensing Appeal

"

Board-

U.S. Nuclear Regulatory Commission
ANGRY /TMI PIRC Washington, DC 20555
1037 Maclay Street
Harrisburg, Pennsylvania 17103 * Dr. John H. Buck _

Atomic Safety & Licensing Appeal
Board

John Levin, Esq. U.S. Nuclear Regulatory Commission
Pennsylvania Public Utilities Washington, DC 20555

Commission
Box 3265

-
-

Harrisburg, Pennsylvania 17120
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"
. Fedsral Em;rgency Management Ag;ncy '.

.,

Mr. Thoma's M. Geruikh,, Director, ATTN: Docket Clsrk_. . ;.,,,-

1725 I Street, NW -. .

Bureau of Radiation Protection - Washington, DC 20472' Pennsylvania Department of
Environmental Resources Karin W. Carter, Esq. \

'

P. O. Box 2063 505 Executive House
Harrisburg, Pennsylvania 17120 P. O. Box 2357

Harrisburg, Pennsylvania 17120

.

.

G. F. Trowbridge, Esq. Dauphin County Office Emergency,

Shaw, Pittman, Potts & Trowbridge Preparedness
1800 M Street, N.W. Court House, Room 7
Washington, D. C. 20036 Front & Market Streets

Harrisburg, Pennsylvania 17101
Mr. E. G. Wallace
Licensing Manager
GPU Nuclear Corporation
100 Interpace Parkway
Parsippany, New Jersey 07054

William S. Jordan, III, Esq. Ms. Lennie Prough
Harmon & Weiss U. S. N. R. C. - TMI Site1725 I Street, NY, Suite SOS P. O. Box 311Washington, DC 20006-

Middletown, Pennsylvania 17057

Ms. Virginia Southard, Chairman
Citizens for a Safe Environment
264 Walton Street
Lemoyne, Pennsylvania 17043 Mr. Robert B. Borsum

Babcock & Wilcox
Nuclear Power Generation Division
Suite 220, 7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. David D. Maxwell, Chairman . . _ .

Board of Supervisors
Londonderry Township .

RFD#1 - Geyers Church Road
Middletown, Pennsylvania 17057 Mr. C. W. Smyth

Supervisor of Licensing THI-l
GPU Nuclear Corporation

Regional Radiation Representative P. O. Box 480
EPA Reoion III Middletown, Pennsylvania 17057
Curtis' Building (Sixth Floor)
6th and Walnut Streets

* Philadelphia, Pennsylvania 19106 ,

1

Mr. Richard Conte Governor's Office of State Planning
Senior Resident Inspector (TMI-1) and Development

U.S.N.R.C. ATTN: Coordinator, Pennsylvania |
~

'

P. O. Box 311 State Clearinghouse

Middletown, Pennsylvania 17057 P. O. Box 1323
Harrisburg, Pennsylvania 17120
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REQUEST FOR ADDITIONAL INFORMATION

TMI ACTION NUREG-0737 (II.D.1)
-

RELIEF AND SAFETY VALVE TESTING

FOR

THREE MILE ISLAND UNIT 1

Docket No. 50-289 .

June 1983
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1. Selection of " feed and bleed" as the transient that would produce
the maximum loads on the discharge piping could not be verified since no
discussion of the methods or details of analyses are included in the
submittal. The submittal cites the Electric Power Research Institute
(EPRI) report, " Valve Inlet Fluid Conditions for Pressurizer Safety and
Relief Valves for B&W 177-FA and 205-FA Plants," as justification for the
selection. The cited report does not describe a transient titled " feed
and bleed". The conditions identified in the submittal, subcooled water
at 400*F and 2500 psig, appear to be those resulting from extended high
pressure injection events. A discussion should be provided describing
the methods used to select the limiting transient and clarifying the
events of the transient.

2. The submittal does not include a discussion of consideration of single
failures after the initiating events. NUREG-0737 requires selection of
single failures that produce maximum loads on the safety valves. A
discussion should be provided describing how the single failure
considerations required by NUREG-0737 are met.

3. Over pressure transients will cause the pressurizer sprays to activate
adding moisture to the steam volume. When the safety valves lift or the

power operated relief valves (PORVs) are opened they'the analyses done to
would be passing a

steam-water mixture. Was this effect considered in
select the transients that produced maximum loads on the discharge
piping?

,

4. The evaluation by Babcock and Wilcox (B&W) that showed up to 20% blowdown
can be tolerated without any adverse effect on safety could not be
verified since details of the analyses were not provided. The evaluation
was based on hot leg voiding but no discussion was included to
demonstrate that it is the limiting criteria. The increased blowdown
would also cause a higher rise in the pressurizer level during transients
that result in the safety valves lifting. No discussion is provided to
demonstrate the level will not reach the discharge piping connection
resulting in a transition of flow through the safety valves from steam to

,

water-steam mixture. Details of the analyses supporting the conclusion'

that there will be no adverse effect on safety and details.of the
analyses demonstrating that the water level will not reach the discharge
piping should be provided.

| 5. The B&W report on " Valve Inlet Fluid Conditions for Pressurizer Safety &
; Relief Valves" does not include the consequences of a reactor coolant

pump shaft seizure, which is the accident which in some plants results in,

the fastest increase in and the highest peak reactor coolant system
pressure. Why wasn't this considered in determining the worst case
transient? -

6. The submittal states that the ring settings to be used for the safety'

. valves are those that showed the most stable valve configuration during

.
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the Electric Power'Research Institute (EPRI) testing. The specific ring
settings, however, are not identified. The back pressures for steam flow
are given in the submittal but the backpressures for flows with subcooled
water at the valve inlet are not provided. The submittal does not
discuss the test valve performance to verify that the valve did perform
satisfactorily. The specific ring settings to be used should be
provided. A comparison should be provided that demonstrates, with the
specified ring settings and appropriate backpressures, the valves will
have stable operation for the Final Safety Analysis (FSAR) transients,
will pass rated steam flow and will pass adequate flow to protect the
primary system from over pressure for transients with subcooled water at
the valve inlet.

7. The submittal describes the safety valves as Dresser Valves Model 31739A
with a rated relief capacity of 317,973 lb/hr. However, the same model
valve used in the EPRI test program is identified in the EPRI test report
with a rated relief capacity of 297,845 lb/hr. The apparent difference
in rated flow should be explained.

8. The EPRI test series for the Dresser Valve Model 31739A included a test
at 400*F subcooled liquid in which the valve only partial opened. The
system pressure continued to accumulate and the test was tenninated. The
test conditions nearly duplicated the conditions for the subcooled

*transient selected in the submittal. Verifications should be provided to
demonstrate that the valve will provide sufficient flow to relieve the
pressure for the selected transient.

9. The submittal lists the TMI-1 power operated relief valve (PORV) as a
model 31533VX-30 with a 1-3/32 in. bore. The PORV tested by EPRI was a
Dresser model 31533VX-30-2 with a bore diameter of 1-5/16 in. The effect
on performance resulting from the difference in models and bore diameter
should be addressed.

10. The Dresser PORV tested by EPRI failed to close and had a delayed closure
for the test conditions of low temperature water followed by 650*F water.
Verification should be provided to demonstrate that this performance of
the valve will not have an adverse effect on the safety of the plant.

11. NUREG 0737 requires qualification of the block valve. ' Specific data
demonstrating qualification of the block valve is not given in the
submittal. A reference is made to a report by R. C. Youndahl indicating
satisfactory performance for a similar valve. The TMI-1 black valve is

4

1 identified as a Velan 2-1/2 inch gate valve F9-454B-13MS with Limitorque
: operator SMB-00-10. The valve tested in the EPRI program was a Velan

Valve, B10-30548-13MS. The EPRI tests demonstrated closure only with
steam. Additional information should be provided to verify that the test
valve adequately represents the TMI-1 valve and the testing with steam
only provides adequate assurance that the valve will open and close
satisfactory for the required plant conditions.

12. Describe what steps are being taken to remedy the recent corrosion
observed on the TMI-1 PORV which has been attributed to excessively
corrosive reactor coolant water. Are the valves being modified in any

. .-. -- .- - -. ,-
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way to help eliminate this problem? It is our understanding that the
loop seal in the safety valve inlet piping has been eliminated. Will
this aggravate the corrosion of the safety valves since the valves will
now be in direct contact with the pressurizer steam?

13. The submittal describes the intended modifications to mount the safety
valves and the PORY on the pressurizer nozzles. This modification would
significantly effect the loads on the pressurizer nozzle. The submittal
does not discuss the effect of the modification and the effect of the
valve discharge loads on the ASME Section III Class 1 analysis of the
pressurizer nozzles. Verification that the Section III Class 1 stress
limits are met should be provided.

14. The submittal states that the safety valves and PORV connections to the
pressurizer are assumed as anchors. It does not mention the large
displacement of the connection due to the thennal expansion of the
pressurizer when heated to operating conditions. Verification should be
provided that the displacements were considered in the stress analyses of
the piping and pressurizer nozzles.

15. The submittal states that the valve nozzle loads at the outlet flanges
imposed by the discharge piping exceeds the allowable listed in the
vendor catalog for the safety valves and exceeds those shown in the
previous design for the PORV. It states that the loads for both types of
valves have been re-evaluated by Dresser, the vendor, and found to be
acceptable. However, the acceptance criteria and details of the analyses
are not given. Sufficient additional information should be provided so
that the acceptability of the nozzle loads can be verified or appropriate
references cited.

16. The submittal identifies the initial conditions and valve opening times
for the safety valves and PORY analyses. However, the method of handling
the valve resistances is not described and the corresponding flows are
not reported. Since the ASME code requires derating the safety valves to
90% of predicted flow, actual flows of 110% of rated are likely.

| Additional information should be provided describing considerations of
' safety valve derating and describing methods used to predict the flows

for the safety valves and the PORV.

17. Two valve opening sequences were considered in the submittal, the two
safety valves opening simultaneously and discharging without PORV flow
and the PORV discharging by itself. These sequences however, may not

i bound the forces for all possible valve opening sequences. The
experience of EG&G Idaho indicates that maximum forces would be expected
when the sequence of opening is such that the initial pressure waves from

_
the safety valves opening reach the comon junction, located 1-1/2 ft
above the drain tank, simultaneously. The safety valve lines and the .
PORY line were apparently modeled independently; however, if the PORV is*

discharging with flow past the junction when the safety valves open,
piping loads may be significantly affected. Additional justification

i should be provided to demonstrate that the sequences considered in the
submittal are adequate.

!
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18. 'The adequacy of the thermal-hydraulic analyses could not be verified
since sufficient detail is not provided in the submittal. To provide for
a more complete evaluation, additional discussion should be provided for
the rationale used in the selecting key parameters such as node spacing,
time steps, valve flow area and choked flow junctions. Computer
printouts of input and output for key problems should also be provided.
Suggested key problems are the RELAP5 printouts for the 400*F subcooled
water case for both the safety valves and the PORV.

19. Solving the acceleration term of the momentum balance equation was used
to develop a forcing function for the structural code. The experience of
EG&G Idaho with this technique is that spurious data spikes will occur
during water discharge transients if every RELAP5 computational time step
is used. However, if a finite time step is used the technique may not
include the peak load. A discussion of the solution techniques should be
provided which demonstrates the accuracy and applicability of results for
water discharge transients.

20. Insufficient infomation is available to assess the structural analyses.
A more complete assessment requires description of the key parameters
used in the analyses such as damping, lumped mass spacing, details of
support models, and the integration time step. The submittal infers that
only the net unbalanced forces for the RELAP elements were used as input
to the structural analysis. A discussion should be provided that

,

describes how the axial extension from the balancing forces on each end
of the elements was treated. Computer printouts of input and output for
key problems should be provided. Suggested key problems are the TPIPE
printouts for the 400*F subcooled water case for the safety valves -

lifting simultaneously and for the PORV lifting alone.

21. -The submittal indicates that the three piping branches were assumed to be
structurally independent and that the connections to the pressurizer and
drain tank were treated as anchors. The interaction of the three
branches at the common junction 1-1/2 ft above the drain tank and the
flexibility of the connections would appear to have a significant effect
on the response and stress level of the piping. Additional

| justifications for these assumptiens should be provided.
|
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