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February 17, 1988

Docket No. 50-285

Mr. R. L. Andrews
Division Manager - Nuclear Production
Omaha Public Pcwer District
1623 Harney Street
Omaha, Nebraska 68102

%rs

Dear Mr. Andrews:

SUBJECT: REVIEW 0F NUREG-0737. ITEM ll.D.1. PERFORMANCE TESTING
OF RELIEF AND EAFETY VALVES FOR FORT CALHOUN STATION

The staff and its consultants. EG&G Idaho. Inc. have completed their review
concerning the Fort Calhoun submittals for TM1 Item 11.D.1 of NUREG-0737.
"Performance Testing of Relief and Safety Valves.

Based upon our review of the submittals, we find that we need additional informa-
tion to complete our review. Enclosed please find the additional concerns.

In order to expedite the review. the staff is requesting a conference call in
order to clarify ar.y concerns or questions that you may have. To maintain our
review schedule as closely as possible. it is essential that we receive your
submittal in a tirely manner. preferably within 60 days of receipt of this
letter.

If you have any further question. please contact me at (301) 492-1345.

The reporting and/or recordkeeping requirements contained in this letter af f ect
fewer than ten respondents; therefore, OMB clearance is not required under
P.L. 96-511.

Sincerely.

Antnony Bournia. Project Manager
Project Directorate - IV
Division of Reactor Projects - III

IV V and Special Projects

Enclosure:
As stated
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Mr. R. L. Andrews Fort Calhoun Station
Omaha Public Power District Unit No. 1

cc:
Harry H. Voigt. Esq.
LeBoeuf. Lamb. Leiby & MacRae
1333 hew Hampshire Avenue. NW
Washington. D.C. 20036

Mr. Jack Jensen Chairman
Washington County Board
of Supervisors

Blair Nebraska 68008

Mr. Phillip Harrell, Resident Inspector
U.S. Nuclear Regulatory Commission
P. O. Box 309 .

Fort Calhoun. Nebraska 68023

Mr. Charles B. Brinkman Manager
Washington Nuclear Operations
C-E Power Systems
7910 Woodmont Avenue
Bethesda, Maryland 20814

Regional Administrator. Region IV
U.S. Nuclear Regulatory Commission
Office of Executive Director

for Operations
611 Ryan Plaza Drive. Suite 1000
Arlington. Texas 76011

Harold Borchert. Director
Division of Radiological Health
Department of Health
301 Centennial Mall. South,

P.O. Box 95007'

Lincoln. Nebraska 68509

W. G. Gates. Manager
Fort Calhoun Station
P. O. Box 399
Fort Calhoun. Nebraska 68023
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DEFICIENCTES AND QUESTIONS ON
THE FT. CALHOUN NUREG-0737,

ITEM II.D.1 SUBMITTALS

1. In Reference 12 the Fort Calhaun licensee, Omaha Public Power

District (OPPD) stated that the bending moment on the Fort
Calhoun PORV was less than the maximum ber. ding moment for the

test valve but no value was given which would allow a

quantitative evaluation to be made.

2. The maximum expected backpressure for the PORVs was not 9-ovided

which would allow the applicability of the EPRI tests to be

verified. ,

3. The safety valve loop seal temperature with the modified inlet
piping that was used in the final analysis of the SV piping was
not provided.

4 The EPRI/CE tests on the Dresser 31533VX-30 PORV show a very high

probability that this vaive will not close on demand when used
with a cold loop seal. (For the two 103-1050F loop seal tests,
one required 70 see before the valve closed and the other
required 90 sec and closing of the block valve before the test
valve closed.) The CE submittal, CEN-213 (Reference 17),
indicates that this valve is acceptable for plant use with the
cold loop seal. The NRC staff does not concur with this

conclusion. Based on the available data, it is the staff
position that the Dresser 31533VX-30 PORV at Fort Calhoun is not
qualified because of the delayed closure problem with the cold
loop seal. OPPD's proposed action and schedule are required in

order to resolve this issue.

5. Test information showing that the Crane block valves and their
Limitorque SMB-00-7.5 operators will open and close under all
possible conditions at Fort Calhoun was not provided. OPPD's

1

_



. _ - _.-

|. .

response dated March 1, 1986 (Reference 15) to a request for
additional information dated July 23, 1985 (Reference 14,
question 8) was that (1) the probability of PORV failure is low
(-10-3/yr), (2) that block valve operabi'.ity is not a safety
iss'ue, and (3) that the Marshall Station block valve tests
adequately show their operability.

The arguments presented by OPPD are not acceptable for the

following reasons: (1) Based on the EPRI Dresser PORV cold loop

seal test data, there is a very high probability that the Fort
'

Calhoun PORVs will fail to close during a transient when the
PORVs are required to operate, and (2) NUREG-0737 (Item !!.D.1)

requires the licensee to show block valve operability under all
expected flow conditions.

The licensee response to question 48 in Reference 15 is
considered to be unresponsive. The problems encountered with

Westinghouse block valves failing to close against operating
pressures which were identified during the block valve test

'

(Reference 18) raised a safety concerr, for all untested block
valves and their operators that must be addressed. OPPD must

explain specifically how the Marshall Station block valve test
data applies to the Fort Calhoun Crane block valves and their
operators, or provide test data for the Fort Calhoun Crane block
valves and their operators. It should be noted that |

manufacturer's calculations are not sufficient to show the block |

valve operators provide sufficient torque to close the valves.

6. The thermal-hydraulic analyses of the SV/PORV piping system,
referred to in Reference 15, was done using the RELAP5/M001

code. Three cases were analyzed, 1, both PORVs opening at the
same time (the PORVs have the same set pressure), 2, and 3, each

SV opening alone (the SVs have staggered set pressures of
2485 psig and 2530 psig). No case was run where both safety
valves lift simultaneously. During the loop seal test, the

2
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icpening pressures for the valves ranged from +1.4 to +5.5% of set
pressure, and during the steam tests the opening pressures ranged !

from -2.6 to +1.4% of set pressure. Since the set pressures of
the two Fort Calhoun safety valves are only 1.8% apart, which is
within the expected range of lift pressures for the safety
valves, it is just as likely for the two valves to lift at the
same pressure as for them to lift at different pressures.
Therefore, a case with both safety valves lifting simultaneously
must be run or OPPD must justify not running it because it is

bounded by one of the other cases.
s

7. The licensee did not identify the codes or standards used in the
recent analyses of the SV and PORV piping from the pressurizer to
the pressurizer relief tank, did not identify the allowable
stresses used for the piping / supports, and did not provide a
comparison of the piping and support stresses / loads with the

allowable stresses / loads.
I

8. The submittal states that "normal loads" were considered in the
SV/PORV piping and supports in addition to valve opening fluid
transient conditions. The licensee did not identify what "normal

loads" were included and how these loads combined. Reference 18

indicates the load combinations that should be applied and how

they are to be combined. The licensee did not show how these
load combinations were considered in the piping analyses, or

justify what was used if it was different than that recomended
in Reference 18.

9. The submittal states that RELAPS/ MOD 1 was used in the
thermal-hydraulic analysis and FORCE was used to predict the
piping loads that result. To allow for a complete evaluation of
the methods used and the results obtained from the
thermal-hydraulic analysis, a discussion that contains at least
the following information should have been provided.

!
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Identification of important param ters used in the s7alysisa.
and rationale for their saiection. These include pc +.
pressure, peak pressurization rate, valve flow rate, valve
opening time, loop seal temperature and other fluid
conditions for the cases analyzed. Use of the ASME rated~

valve flow rate is acceptable because the measured flow rate

was only 99-104% of rated flow at 3% accumulation.

.

b. Information on the model used is needed and how well it
adheres to the guidelines in Reference 19. These include .

control volume length, calculation time step used, number of
control volumes, and initial pipe conditions before the
transient is run. Reference 4 recommends using control
volume lengths between 0.5 and 1.0 ft and calculational time
step size limited by the mass transport Courant limit for
loop seal conditions. (The maximum time step used in the

Reference 4 analyses was 2 x 10-4 sec.) If these
recommendations were not adhered to, justification of what
was used is required.

Provide a sketch of the thermal-hydraulic model used showingc.

control volume sizes and locations. A copy of the

thermal-hydraulle analysis report should also be provided.

10. Verification of the FORCE Code was not provided. This
verification should compare predicted vs measured loads using

EPRI SV/PORV test data and conditions. If other data or a
standard problem was used to verify FORCE, the licensee must

|demonstrate that it is applicable.

1

11. The submittal states that a structural analysis of the SV/PORV '

i

lpiping system has been conducted using TPIPE, but did not present
details of the analysis. To allow for a complete evaluation of

the methods used and results obtained from the structural
analysis, please provide reports containing at least the
following information:

|
4 :
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Verification of TPIPE for use of dynamic piping structurala.

analyses such as these,

b. How the FORCE calculation loads are applied,

c. A description of methods used to model supports, the
pressurizer and relief tank connections, the safety valve
bonnet assemblies, and the PORV actuator. Other code input
information such as lumped mass spacing, calculation time

step, damping factor, and cutoff frequency are also
requested. Cutoff frequencies of less that 100 Hz need to be

justified if used, and the lumped mass spacing and
calculation time step should be consistent with the 100 Hz
cutoff frequency or justification provided for the values
used.

d. An evaluation of the results of the structural analysis,
including a description of modifications made as a result of
earlier stress analyses.

A sketch of the structural model showing lumped masse.
locations, pipe sizes, and application points of fluid
forces.

f. A copy of the structural analysis report.

12. NUREG-0737, Item !!.0.1 requires that the plant specific PORV
Control Circuitry be qualified for design-basis transients and
accidents. OPPD's response to this was, "The control circuitry
for the PORV is, for the most part, located outside of the
containment building, in the switchgear and control rooms. As
such, it would not be subjected to a harsh environment. The
solenoid valves which open the PORVs are located at the PORVs
inside containment. For the Fort Calhoun Station, the transients

i
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which might challenge the PORVs, namely loss of load or loss of
feedwater flow, do not create a harsh environment in the

containment. In the highly unlikely event that both PORVs failed
to open when challenged, either of the two safety valves could
pro' vide more than enough capacity to handle the amount of steam
that would be generated."

The licensee's statement is considered evasive since it does not
address the pertinent requirements of NUREG-0737, Item !!.0.1,

namely, accidents and transients inside the containment that
subject the PORV circuitry to harsh environment during which the '

PORV may operate.

The staff has agreed that meeting the licensing requirements of
10 CFR 50.49 for this circuitry is satisfactory and that specific
testing per NUREG-0737 requirement is not required. Therefore
verify whether the PORV control circuitry has been reviewed and
accepted under the requirements of 10 CFR 50.49.

,

If the PORV circuitry has not been qualified to the requirements
of 10 CFR 50.49, provide information to demonstrate that the
control circuitry is qualified per the guidance provided in
Reg. Guide 1.89, Revision 1, Appendix E.

As an alternative, the staff has determined that the requirements
of NUREG-0737 regarding the qualification of the PORV control

circuitry may be satisfied if one or more of the following
conditions is met.

The PORVs are not required to perform a safety function toa.
mitigate the effects of any design basis event in the harsh
environment, and failure in the harsh environment will not
adversely impact safety functions or mislead the operator
(PORVs will not experience any spurious actuations and, if

6
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emergency operating procedures do not specifically prohibit
use of PORVs in accident mitigation, it must be ascertained

that PORVs can be closed under harsh environment conditions).

b. The PORVs are required to perform a safety function to

mitigate the effects of a specific event, but are not
'

subjected to a harsh environment as a result of that event.

The PORVs perform their function before being exposed to thec.
harsh environment, and the adequacy of the time margin

a

provided is justified; subsequent failure of the PORVs as a
result of the harsh environment will not degrade other safety
functions or mislead the operator (PORVs will not experience

any spurious actuations and, if emergency operating
procedures do not specifically prohibit use of PORVs in
accident mitigation, it must be ascertained that PORVs can be

closed under harsh environment conditions).

d. The safety function can be accomplished by some other
desigtated equipment that has been adequately qualified and
satis ies the single-failure criterion.d <

|

|
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