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April 30, 1987'
: g-

. ' , Docket Nos. 50-317 DISTRIBUTION
and 50-318 lEEEEFTTO JPartlow

NRC PDR EJordan
L PDR BBoger
PDI-1 Rdg. CVogan.

Mr. J. A.' Tiernan SVarga SMcNeil
-

Vice President-Nuclear Energy OGC-Beth
Baltimore Gas & Electric Company ACRS-10
P. O. Box 1475~
Baltimore, MD 21203

Dear Mr. Tiernan:

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION - PERFORMANCE. TESTING'
0F RELIEF AND SAFETY VALVES

We have detemined that additional information is necessary to facilitate
the completion of our review of your responses to Item II.D.1, " Performance
Testing of Relief and Safety Valves," of NUREG-0737, " Clarification of TMI
Action Plan Requirements". The request for additional infomation is enclosed.

Please provide the infomation as requested by September 1,1987 or inform me
by June 16, 1987 if additional time is needed to provide the requested -
infomation.

In addition, we feel that it would be beneficial to hold a meeting or have a.
conference call in order that we may clarify any questions you have concerning
this request for additional information. Please contact me.so that we can
arrange this meeting / conference.

This request for information affects fewer than '10 respondents;~ therefore. 0MB
clearance is not required under P.L. 96-511.

.

Sincerely,
.

Scott le der McNeil, Project Manager
Project Directorate I-1
Division of Reactor Projects, I/II

Enclosure:
Request for Additional

Information

cc w/ enclosure:
See next page
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Mr. J. A. Tiernan#' Baltimore Gas & Electric Company Calvert Cliffs Nuclear Power Plant

:
' cc:

Mr. William T. Bowen, President Regional Administrator, Region I
Calvert County Board of U.S. Nuclear Regulatory Commission

Commissioners Office of Executive Director
Prince Frederick, Maryland 20768 for Operations

631 Park Avenue :
D. A. Brune, Esq. King of Prussia, Pennysivania 19406
General Counsel
Baltimore Gas and Electric Company
P. O. Box 1475
Baltimore, Maryland 21203

Jay E. Silberg
Shaw, Pittman, Potts and Trowbridge
2300 N Street, N.W.
Washington, DC 20037

Mr. M. E. Bowman, General Supervisor
_

Technical Services Engineering
i Calvert Cliffs Nuclear Power Plant

MD Rts 2 & 4, P. O. Box 1535
Lusby, Maryland 20657-0073.

i

. Resident Inspector
'

c/o U.S. Nuclear Regulatory Commission
! P. O. Box 437

Lusby, Maryland 20657-0073

Bechtel Power Corporation
ATTN: Mr. D. E. Stewart
Calvert Cliffs Project Engineer '

15740 Shady Grove Road '

Gaithersburg, Maryland 20760

Combustion Engineering, Inc.
ATTN: Mr. W. R. Horlacher, III

Project Manager
P. O. Box 500
1000 Prospect Hill Road
Windsor, Connecticut 06095-0500

! Department of Natural Resources
Energy Administration, Power Plant

Siting Program
'

-ATTN: Mr. T. Magette
Tawes State Office Building:

1 Annapolis, Maryland 21204

i
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f RE00EST FOR ADDITIONAL INFORMATION
BALTIMORE CAS AND ELECTRIC COMPANY

NUREG-0737, ITEM II.D.1, " PERFORMANCE TESTING
OF RELIEF AND SAFETY VALVES" |

1. The plant block valve is a Velan 89-354.B-MS while the test valve was |

a Velan B10-3054B-13MS. Discuss the differences in the valves due to
one being an MS and the other being a 13MS. Discuss what impact these
differences may have on valve operability.

2. provide the torque produced by the Limitorque SMB-000-5 operators at
Calvert Cliffs 1 and 2. If the torque is less than 82 ft-lbs (the
minimum torque tested by EPRI), it is the staff position that it is
not adequate to conclude proper operation solely on manufacturer's
calculations. The problems encountered with Westinghouse gate valves on
closing, which were traced to the calculations used to size the valve
operator torque requirements, indicate the need to experimentally verify
the adequacy of the block valve / operator combination. BG&E should
provide test data to demonstrate the SMB-000-5 operators at Calvert
Cliffs 1 and 2 are capable of providing adequate torque to close the
block valves.

} 3. Provide the maximum expected backpressure and bending moment for the
Calvert Cliffs 1 and 2 PORV's.

4. Dresser Inc., in March 1976, recomended to Metropolitan Edison Co. that
the PORY block valve be closed at pressure below 1000 psig to prevent
steam wirecutting of the PORY seat and disk. Testing by Dresser latei-
showed the 1000 psig pressure limit to be overly conservative and that '

the PORY as designed was qualified to system pressures of 100 psig.
Below 100 psig, the deadweight of the lever on the pilot valve was
sufficient to keep the pilot valve open. Dresser reccmmends, if the
plant is to operate at pressures below 100 psig, that heavier springs
be used under the main and pilot disks to ensure closure. Without the
heavier springs recomended by Dresser, the PORY should not be used at
system pressures below 100 psig. Since the minimum pressure is below 100
psig, verify that BG8E has installed the heavier springs in its PORV's
consistent with Dresser recomendations.

5. Your response, dated October 23, 1985, to or initial request for
additional infomation (RAI) of June 28, % stated the design basis at
Calvert Cliffs 1 and 2 does not take e it ' ,r operation of the PORV's.
It was also stated the PORV control ci git , was designed, procured,
and installed to withstand expected uve w rating conditions. This
infomation, by itself, is not sufficient to demonstrate qualification
of the control circuitry at Calvert Cliffs 1 and 2 under NUREG-0737
In order to demonstrate the control circuitry is qualified, the design
qualifications must be compared to the environment the control circuits
will be exposed to. Provide documentation to show the equipment has been
qualified under 10 CFR 50.49, or, to allow a complete review of the
qualification. of the control circuitry for the PORV under NUREG-0737,
provide the following:

i
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A. Provide a list of all PORV control circuitry needed to mitigate
NUREG-0737 transients such as the following:

1. Switchgear

2. Motor control centers

3. Valve operators and solenoid valves

4. Motors

5. Logic equipment

6. Cable

7. Connectors

8. Sensors (pressure, pressure differential, temperature, flow and
level, neutron, and other radiation)

9. Limit switches

10. Heaters

11. Fans

"'
12. Control boards

. 13. Instrument racks and panels

14. Electric penetrations

15. Splices

16. Terminal blocks

8. For each item of equipment identified in A, provide the following:
.

1. Type (functional designation)

2. Manufacturer !

l
3. Manufacturer's type number and model number !

1

4. Plant ID/ tag number and location

C. For each item of equipment listed above, provide the environmental
envelope, as a function of time,-that includes all extreme parameters,
both maximum and minimum values, expected to occur during NUREG-0737
transients, including post-accident conditions.

l
-

.. _ ..
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i? D. For each item off equipment identified above, state the actual
qualification envelope simulated during testing (defining the duration'

of the environment and the margin in excess _of the design requirements).
'If any method other than type testing-was used for qualification,
identify the' method and define the equivalent " qualification envelope"
so derived.'

E. Provide'a summary of test results that demonstrates the adequacy of.'

the qualification program. If any analysis is used for qualification,
justification of all analysis assumptions must be provided.

F. Identify the-qualification' documents that contain detailed supporting
information, including test data, for items D and E.

6. Your response to Question 2 of our initial RAI stated the li. quid
discharge case for the PORV during low temperature overpressure-

! protection was not analyzed because it was not considered a design basis
; event for the piping analysis. Also, it was stated such transients oc. cur

.

: only after the plant is in a safe shutdown mode and, therefore, do not
' constitute a safety concern. This is not an acceptable response. First,

the fact the plant is undergoing a transient indicates the plant is not
i safely shutdown. Also, the intent of NUREG-0737, Item II.D.1, was to
{ show the overpressure protection system, including the piping, will be
; able tc. handle all loads imposed by overpressure transients. It is not
I acceptable to say, as was implied by BG&E's response, that because the
l plant is in a safe shutdown mode, damage to the PORV piping would be
' acceptable. Provide the results of a structural analysis using

conditions typical of cold overpressure protection at Calvert Cliffs 1
, and 2 for our review. Include a comparison of calculated and allowable

,

" stresses for the most highly loaded locations. Alternately, provide data
to show loads during a low temperature overpressure transient are bounded

; by other transients and accidents analyzed in the FSAR.
1

7. Provide information on the verification of REPIPE. Provide comparisons
of the results for REPIPE calculations and ERPI/CE data.to verify this i

code is an appropriate tool to evaluate piping discharge transients.

8. Additi6nal detail is needed on the key parameters used in the RELAP5 |
thermal-hydraulic analyses:

F .

i

'

A. It was stated in BG&E's October 23, 1985 submittal that the safety
'valve flow area input to RELAPS was 1.4 x 10 2ft2 and that a mass

flow rate of approximately 297,000 lbm/hr was calculated with this.

' valve flow area. Values for both parameters appear to be too small
based on data available in the EPRI Guide for Application of Valve4

Test Program Results to Plant-Specific Evaluations, Rev. 2. For thei
!- 31739A valve, the bore area was given as 2.545 inz or 1.77 x 10 2ft2,

The rated flow for the 31739A valve.was listed as 323,000 lbm/hr.
,

In addition, flow rates of 107% of rated flow were measured in the''

EPRI tests. Thus, both the valve area and mass flow rate do not's

: appear to be conservative. Justify use of the smaller flow area and
! flow rate or perform the analysis again with a larger flow area and

flow rate.
;

i I

i
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! B. The time _ step used in the piping analysis was said to vary from
2.5 x 10 - to 5.0 x 10 - sec. To prevent the shock wave generated
by a valve discharge from passing through a volume in one time step,
the maximum time step should be calculated from Wt & Wx

2(1400)

where 1400 ft/s is the sonic velocity -in steam at atmospheric pressure.
A multiplier of 2 is used because the shock wave generated could
travel at twice the sonic velocity. It was stated that an attempt

was made to maintain a L/D ratio of 2 in the RELAP5 model
nodalization. With the 2.5" sch 160 pipe used at the inlet of the
Calvert Cliffs safety valve having an ID = 2.125 in., a volume
length of 2(2.125)/12=0.354 ft would result. Thus, the time
step used in the piping thermal-hydraulic analysis should be

Wt & 0.354 = 1.265 x 10~- sec .

Z(1400)

Therefore, the time step used in the RELAP5 analysis is too large
to assure the forces generated from RELAP5 output were accurately
calculated. Justify the time steps used in the RELAPS analysis or
perfonn the analysis again using smaller time steps.

9. The structural analysis was performed using Bechtel's computer program,
ME-101. Provide more details on the verification of ME-101, including
comparisons of calculated results and EPRI/CE data for our review.

10. More information on the integration time step used in the structural
model is needed. Also, provide infonnation on the structural model
lumped mass spacing and the damping factors used in the analysis.
Justify that all of the desired structural frequencies would be accounted
for in the structural response with these modeling techniques.

11. The piping loads for the Calvert Cliffs 1 and 2 SRV discharge piping were
analyzed assuming 100% steam quality. Operation of the pressurizer spray
system during an overpressure transient would add moisture to the steam
volume at the top of the pressurizer. This moisture could add to the
piping loads during a safety valve discharge. It would also affect the
expected valve inlet conditions at the plant. Provide a discussion on
whether this effect was considered in determining valve inlet conditions
and in the analysis done to select the transient producing the maximum
loads on the safety valve discharge piping.

12. Pressurizer nozzle loads during safety valve and PORV discharge were
not discussed. Compare the calculated and allowable loads for the
pressurizer nozzles.

13. In your response to Question 13 of our initial PAI, it was stated the
Class I piping was analyzed using the given load combinations and the USAS
B31.7 1969 Code as indicated by a series of referenced Code sections
and equations. This information was not specific enough to allow

*
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1 identification of the load combinations and allowable stresses for the
Class ~I piping without considerable effort. Therefore, provide the.-'

1 specific load combinations and code allowables used in the Class I piping .

stress analysis.
'

In response to Question 14 of our initial RAI, it was stated the-maximum14.
: usage factor for the Class I piping was 0.0084 versus an allowable of-

1. 0. Since the usage factor.only compares the number of actual cycles:to
the number of design cycles, this number does not provide any information.'

! on the calculated versus allowable _ stresses for.the Class I piping.
j Provide a table for the Class I piping comparing the calculated and

allowable stresses for the most highly loaded locations.-'

| 15. The allowable stresses for the Class I and II piping supports were
j given as a fraction of the minimum yield stress. Provide the specific

reference in the USAS B31.7 1969 Code that defines the allowable support
4

stresses in this way.

i 16. Provide information to show the support modifications required to reduce
: stresses to within code allowables were completed. .If the required
) modifications have not yet been made, provide a schedule outlining when
j this work will be completed.

17. Bechtel's report on the discharge piping system identified the conditions
analyzed for the PORV as max pressure, 2538 psia, and pressure ramp rate,,

46.0 psi /sec. The safety valve conditions were 2534 psia and 64.4
psi /sec for the maximum pressure and pressure ramp rate, respectively.-

| In BG&E's response to our initial RAI the conditions analyzed were
[ identified as 2434 psia, maximum pressure, and 46.0 psi /sec, pressure . ;

ramp rate, for the PORV's. The safety valves were analyzed for 2538 psia'

: and 64.4 psi /sec. Identify the actual conditions analyzed for Calvert
; Cliffs 1 and 2.
!

! 18. The Combustion Engineering (CE) inlet conditions report listed the FSAR i

transients and accidents for each plant which result in a peak pressure '

greater than the safety valve'setpoint. For some plants, this list
included the feedwater line break (FWLB), but for other plants the FWLB
was not included. Calvert Cliffs 1 and 2 was a plant'that'did not '

t includ.e the FWLB in its list of transients and accidents that challenge
i the safety valves. From the CE report it was not clear whether the FWLB
: was missing because the accident did not challenge the safety valves or .;

! because Calvert Cliffs was licensed prior to the issuance of Regulatory |

| Guide 1.70, Rev. 2 and, therefore, the FWLB was not initially analyzed
as part of Calvert Cliffs' design-basis. Discuss why the'FWLB was not'

: listed for Calvert Cliffs. If the FWLB was not listed for the second
i reason discussed above, it is the staff position that the Calvert Cliffs
i submittal is incomplete. Item II.D.1 in NUREG-0737'specifically requires

that PORV's and safety valves be qualified for fluid conditions resultingi

! from transients and accidents referenced in Regulatory Guide 1.70, Rev. 2.
.

i The FWLB is specifically defined in Regulatory Guide 1.70, Rev. 2.
; Additionally, from the staff review of other plant-specific responses to
i Item II.D.1, it is clear that the many plants the FWLB accident is the
:

i

!

!

!
'

'

:
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'# limiting case for providing high pressure liquid to the safety valves, a
fluid for which they were not specifically designed originally. This is
exactly the type'of concern that NUREG-0737, II.D.1, was established to |

address. In accordance with the requirements of the NUREG, we require '

that information be provided to demonstrate that the PORV's and safety
valves will function as required to assist in safe shutdown of the plant
and will not experience any degradation that would inhibit safe plant
shutdown if exposed to the FWLB.

.
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