
Docket No. 50-255 

. Mr. Kenneth W. Berry 
Director, Nuclear Licensing 
Consumers Power Company 
1945 West Parnall Road 
Jackson, Michigan 49201 

Dear Mr. Berry: 

~cto0er 20, 1987 •• 

SUBJECT:. PALISADES - NUREG~0737, ITEM II.D.1, PERFORMANCE TESTING. 
OF "RELIEF AND.SAFETY VALVES (TAC NO. 44604). 

We have reviewed your submittal s in ·regard to the subject Item. .The . 
submittals revi~wed were dated April 5, June 30 and December 30, 1982, 
December 30, 1985, June 12 and October 7, 1987. We find that we need 
additional information to complete.our review. The enclosure to this letter 
contains our specific information requests. Your letter dated October 7, 
1987, indicated that you are presently involved in a design change to optimize 
the Low Temperature Overpressure and once-through-cooling pperation of the ·. 
relief valves and the.ir block valves. Therefore, please inform us within 30 .... ·; 
days of your schedule, including'the,milestone-of your response to this· 
request. Any other information submitted for this Item which will be affected 
by your redesign !JlU_st ~lso be resubmitted. · · 

Th.e ·r~quest ·; n this fetter affects fewer· tha.n ~terLrespqridents; therefore, OMB. 
clearance is ·not requir~d. under P~ 96-511. ··. • .' ~ · < ·" ·· 

,, 
J :., 

· .. '· 

Enclosure: As stated. 

cc: See next page 
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J Mr. Kenneth W. Berry 
Consumers Power Company 

cc: 
M. I. Miller, Esquire 
Isham, Lincoln & Beale 
Slst Floor 
Three First National Plaza 
Chicago, Illinois 60602 

Mr. Thomas A. McNish, Secretary 
Consumers Power Company 
212 West Michigan Avenue 
Jackson, Michigan 49201 

Judd L. Bacon, Esquire 
Consumers Power Company 
212 West Michigan Avenue 
Jackson, Michigan 49201 

Regional Administrator, Region III 
U.S. Nuclear Regulatory Commission 
799 Roosevelt Road 
Glen Ellyn, Illinois 60137 

Jerry Sarno 
Township Supervisor 
Covert Township 
36197 M-140 Highway 
Covert, Michigan 49043 

Office of the Governor 
Room 1 - Capitol Building 
Lansing, Michigan 48913 

Mr. David P. Hoffman 
Plant General Manager 
Palisades Plant 
27780 Blue Star Memorial Hwy. 
Covert, Michigan 49043 

Resident Inspector 
c/o U.S. Nuclear Regulatory Commission 
Palisades Plant 
27782 Blue Star Memorial Hwy. 
Covert, Michigan 49043 

Palisades Plant 

Nuclear Facilities and 
Environmental Monitoring 
Section Office 

Division of Radiological 
Health 

P.O. Box 30035 
Lansing, Michigan 48909 
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ADDITIONAL QUESTIONS ON PALISADES SUBMITTAL 

1. The licensee stated that the PORV block valves are normally closed 

during plant operation, but that these valves could be opened during 

abnormal operating conditions. In the June 12, 1987 submittal to the 

NRC, Consumers Power stated that new block valves, which are qualified 

to the requirements of NUREG-0737 Item II.D.l, were being installed in 

the Palisades Plant, but did not identify the valves or provide any 

informations regarding qualification of the valves. Therefore, provide 

the following information. Manufacturer, model number, size, pressure 

rating of block valves, and similar information regarding the valve 

operator. Describe and discuss all similarities and/or any differences 

between the valves and operators tested in the EPRI program and the 

plant valves and operators. Discuss verification of block valves 

operability over the range of flow, pressure, and temperature 

conditions the valves are expected to operate over, including 

verification.of the valve operators capability to open and close these 

valves. 

2. Provide the maximum ex~ected backpressure and bending moment for the 

Palisades PORVs. 

3. Dresser Ind., in March 1976, recommended to Metropolitan Edison Co. 

that the PORV block valve be closed at pressures below 1000 psig to 

prevent steam wirecutting of the PROV seat and disk. Testing by 

Dresser later showed the 1000 psig pressure limit to be overly 

conservative and that the PORV as designed was qualified to system 

pressure of 100 psig. Below 100 psig the deadweight of the lever on 

the pilot valve was sufficient to keep the pilot valve open. Dresser 

recommends that heavier springs be used under the main and pilot disks 

to ensure closure, if the plant is to operate at pressures below 

100 psig. Without the heavier springs recommended by Dresser, the PORV 

should not be used at system pressure below 100 psig. Since the 

minimum operating pressure at Palisades is below 100 psig, verify that 

Consumers Power has installed the heavier springs in its PORVs 

consistent with Dresser recommendations. 
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4. NUREG-0737 requires the PORV control circuitry be qualified for 

post-accident environments. None of the submittals from Consumers 

Power on Palisades have addressed this requirement. The Nuclear 

Regtilatory Commission 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 requirements is not required. 

Therefore verify whether the PORV 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. 

A. The PORVs are not requi~ed to perform a safety function to 

mitigate the effects of any design basis event in the harsh 

environment, and failure in the harsh environment will not 

adversely ~mpact 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). 

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. 

C. The PORVs perform their function before being exposed to the harsh 

environment, and the adequacy of the time margin provided is 

justified; subsequent failure of the PORVs as a result of the 
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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 designated 

equipment that has been adequately qualified and satisfies the 

single-failure criterion. 

5. None of the submittals have identified the code used to evaluate the 

pipe supports. The load combinations were given in the 

December 30, 1982 submittal, but not the allowable stress assoctated 

with them. Identify the code governing the support analysis and, the 

applicable code allowables. In the December 30, 1985 submittal, 

Consumers Power noted that the piping analysis was revised and the EPRI 

load combinations applied to the piping system. Were the EPRI support 

load combinations also used? If not, justify not including a seismic 

load (SSE) with the safety valve discharge load in the support load 

combinations listed in the December 30, 1982 submittal. 

6. Provide more information on the verification of REFORC by EDS Nuclear. 

Provide comparisons of the results for REFORC calculations and EPRI/CE 

data to verify this code is an appropriate tool to evaluate piping 

discharge transients. 

7. Insufficient detail was received on the key parameters used in the 

RELAP5/MOD1 thermal-hydraulic analyses. Additional information is 

needed on the following items: 

A. Node Size: The EDS Nuclear report submitted December 30, 1982 

stated the short pipe segments (less than 5 ft) immediately 

downstream of the valves was modeled with 8 to 10 nodes. Farther 
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down the line, the nodalization was coarser to minimize the model 

size. This approach was used because hydrodynamic loads were felt 

to be smaller farther down the pipe. However, a review of the 

Intermountain Technologies, Inc. (ITI) report verifying 

RELAP5/M001 as a suitable tool for analyzing piping loads shows 

that for Test 1411, a steam test with the Crosby 6M6 valve, the 

piping loads did not decrease further down the discharge pipe. 

Justify that the node size used in the analysis produced bounding 

piping forces or redo the analysis with smaller nodes. 

B. Time Step Size: The EDS report stated a time step of 

1.0 x 10-3 sec was used in the analysis. This time step appears 

to be too large to ensure that piping forces were accurately 

calculated. EG&G Idaho, Inc., experience has shown that the time 

step size should be based on 

~x 

nC 

where ~x =minimum node size, C =sound speed, and n =a 

multiplier that should be at least 2, since the shock wave from 

the valve discharge can travel a twice the sonic velocity. 

Therefore, assuming Ll x = 0.5 ft, c1 t ~ 2.0 x 10-4 sec would 

appear to be more appropriate. Justify the time steps used in the 

analysis result in bounding piping forces being calculated or redo 

the analysis with smaller time steps. 

C. The transient cases analyzed included only steam discharge through 

the PORVs and safety valves. Since the PORVs are used for low 

temperature overpressure protection (LTOP), they will be required 

to pass subcooled and saturated water during these transients. 

Justify not analyzing this transient condition or perform the 

analysis and provide the results for our review. If the transient 

was not analyzed because it was considered to be bounded by steam 
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discharge, compare the calculated steam discharge loads with 

estimated water discharge loads to Verify the steam load is 

bounding. Provide the comparison for our review. 

D. PORV Opening Time: The PORV opening time used was 170 msec, based 

on an average of the opening times measured during the EPRI 

tests. Since opening times as fast as 62 msec were measured, and 

the piping forces can be significantly affected by this parameter, 

the opening time used may not have resulted in the calculation of 

bounding forces. Justify that the piping forces calculated with 

the 170 msec PORV opening time bound those expected at the plant 

or redo the analysis with the faster valve opening time. 

8. More information is needed on the following structural analysis 

parameters. 

A. Lumped Mass Spacing: Provide the maximum and minimum lumped mass 

spacing. Demonstrate the spacing is adequate to analyze 

frequencies up to 150 Hz. 

B. The time step used in the analysis was said to be 0.001 sec. It 

was also stated that frequencies up to 150 Hz were considered in 

the analysis. The time step used appears to be too large to 

accurately calculate frequencies up to 150 Hz. Justify that, with 

the time step used, frequencies up to 150 Hz are accurately 

calculated o redo the analysis with smaller time steps. 

9. In its December 30, 1982 submittal, Consumers Power noted that at some 

locations downstream of the safety valves the calculated stress 

exceeded the allowable stress when valve actuation is considered, but 

that at no locations do the combined sustained and valve actuation 

stresses exceed the faulted allowable. However, in Table 4-2 of EDS 

report 02-0540-1124 the sustained plus valve actuation load was 

calculated to be 29811 psi compared to an allowable of 13894 psi (equal 
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to 1.2 Sh). Even if the allowable is increased to 2.4 Sh, the 

faulted allowable, the calculated load will exceed the allowable. 

Therefore, provide a more detailed comparison of the maximum 

calculated and allowable stresses for the PORV and safety valve 

inlet and outlet piping and supports. Provide a system diagram 

that is clear enough and detailed enough to locate all the 
0 

locations compared above. For all overstressed piping and 

supports, such as that identified in Table 4-2 of the EDS report, 

discuss what will be done to bring the stresses to within code 

allowables. Provide a schedule showing when any needed 

modifications will be made. 

10. The Combustion Engineering {CE) inlet conditions report listed the FSAR 

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. Palisades was a plant that did not include the FWLB 

in its list of transients and accidents that challenge 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 Palisades was licensed prior to the issuance of Regulatory 

Guide 1.70, Rev. 2 and, therefore, the FWLB was not analyzed as part of 

Palisades design basis. Discuss why the FWLB was not list~d for 

Palisades. If the FWLB was not listed because of the second reason 

discussed above, it is the staff position that the Palisades submittal 

is incomplete. Item II.D.1 in NUREG-0737 specifically requires that 

PORVs and safety valves be qualified for fluid conditions resulting 

from transients and accidents referenced in Regulatory Guide 1.70, 

Rev. 2. The FWLB is specifically defined in Regulatory Guides 1.70, 
--

Rev. 2. Additionally, from the staff review of other plant-specific 

response to Item II.D.l, it is clear that for many plants the FWLB 

accident is the 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, 
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11.D.l was established to address. In accordance with the requirements 

of the NUREG, we require that information be provided to demonstrate 

that the PORVs 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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