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Vice President - Nuclear Operations 
Virginia Electric and Power Company 
Post Office Box 26666 
Richmond, Virginia 23261 

Dear Mr. Stewart: 

We are reviewing your submittals dated July 1, 1982, and September 1, 1982, 
related to NUREG 0737, TMI Item II.D.1, Performance Testing of Relief and 
Safety Valves for the Surry Power Station, Unit Nos. 1 and 2. We find that we 
need additional information to allow us to continue our review. 

It is requested that you respond to the enclosed questions within 60 days of 
receipt of this letter or provide· us with your schedule for doing so. - We also 
request that you meet with us within·this 60 days to discuss your response. 

The reporting and/or recordkeeping requirements of this letter affect fewer 
than ten respondents; therefore, 0MB clearance is not required under 
P.L. 96-511. 

Enclosure: 
As stated 

cc: See attached list 
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Sincerely, 

Original signed t>i 
- ·- -

Steven A. Varga, Chief 
Operating Reactors Branch No. 1 
Division of Licensing 



-· 
Mr. W. L. Stewart 
Virginia Electric and Power Company 

cc: Mr. Michael W. Maupin 
Hunton and Williams 
Post Office Box 1535 
Richmond, Virginia 23213 

Mr. J. L. Wilson, Manager 
Post Office Box 315 
Surry, Virginia 23883 

Donald J. Burke, Resident Inspector 
~urry Power Station 
U.S. Nuclear Regulatory Commission 
Post Office Box 166, Route 1 
Surry, Virginia 23883 

Mr. Sherlock Holmes, Chairman 
Board of Supervisors of Surry County 
Surry County Courthouse 
Surry, Virginia 23683 

W. T. Lough 
Virginia Corporation Commission 
Division of Energy Regulation 
Post Office Box 1197 
Richmond, Virginia 23209 

Regional Radiation Representative 
EPA Region III 
Curtis Building - 6th Floor 
6th and Walnut Streets 
Philadelphia, Pennsylvania 19106 

Mr. J. H. Ferguson 
Executive Vice President - Power 
Virginia Electric and Power Company 
Post Office Box 26666 
Richmond, Virginia 23261 

James P. O'Reilly 
Regional Administrator - Region II 
U.S. Nuclear Regulatory Commission 
101 Marietta Street, Suite 3100 
Atlanta, Georgia 30303 

I!, 't 
,Surry Power Station 
Units 1 and 2 
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SAFETY EVALUATION QUESTION TMI ACTION NUREG-0737 II. D.1 

FOR SURRY UNITS 1 AND 2 

Questions related to the selection of transients and valve inlet conditions 

(Questions 1-6). 

1. 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 and relief 

valves. A discussion should be included describing how the single 

failure considerations are met. 

· 2. The Westinghouse valve inlet fluid conditions report stated that 

liquid discharge through both the safety and relief valves is 

predicted for an FSAR feedline break event. Where applicable, the 

Westinghouse report gave expected peak pressures and pressurization 

rates for those plants with this FASR feedline break event. Surry 1 

and 2 were not among them. The Surry 1 and 2 Plant specific submittal 

did not address the FSAR feedline break event. NUREG 0737 II.DI 

requires that the transients of Regulatory Guide 1.70 Revision 2 be 

considered. The feedline break is included in these transients. The 

submittal for the Surry 1 and- 2 Plants should discuss the FSAR 

feedline break event, and so state that it is either not applicable to 

the plant or provided pressures and pressurizatipn rates and 

demonstrate safety and relief functionability for this event. 

Additionally, this liquid flow event should be considered in analyses 

of the safety and relief valve piping systems. 

3. As pointed out in the plant specific submittal, results from the EPRI 

test on the Crosby safety valves indicate that the test blowdowns 

exceeded the 5% value given in the valve specifications. If the 

expected plant blowdowns also exceed 5%, an increase in pressurizer 

water level could occur such that the water level may reach the safety 

valve inlet line and result .. in a steam-water flow situation. Also, 
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the pressure ~ight be decreased sufficiently so that adequ~te core 
cooling might not be achieved. Slowdown for the Surry 1 and 2 Crosby 
6K26 safety va 1 ve·, at its current ring settings was not discussed. The 
submittal did state that the valve manufactur~r (Crosby) and the NSSS 
supplier (\~estinghouse) were reviewinq the Crosbv 6K26 rina settinas. 

Please provide the recommended ring settings along with the 
expected.blowdown and a discussion addressing the increase in 
pressurizer water level and the adequacy of core cooling. 

4. The inlet piping pressure drops for the Crosby 6M6 EPRI test valves 

were compared to the calculated Surry 1 and 2 Crosby 6K26 inlet piping 

pressure drops. The Crosby 3K6 and 6M6 pressure drops of the plant 

submittal Table 2-3 were taken from Reference 8 of the submittal. 

Reference 8, 11 EPRI PWR Safety and Relief Valve Test Program Guide for 

Application of Valve Test Program Results to Plant Specific 

Evaluation, 11 Interim Report, March 1982, was not available to EG&G 

Idaho for review. As ~esult, the method of determining the pressure 

drops could not be verified. Provide a copy of Reference 8 and a 

discussion of how the pressure drops wer~ determined. 

5. The plant specific submittal stated that 11 No conditions have been 

established addressing extended High Pressure Injection Transients." 

No description or discussion was provided for the safety irijection 

system such as pump type and shut off head which would justify not 

addressing these transients. Clarification should be provided 

regarding the extended high pressure injection event and justification 

why this event, which may lead to extended liquid discharge through 

the safety valves, neec! n·ot be addr~ssed. If this event is plausible, 

expected conditions ~nd veiification that the expected conditions are 

bounded by the test data event should be prov-ide-d. 

6. The plant specific submittal did not discuss relief valve inlet 
conditions f_or the cold overpressure transient. Since no low 
pressure steam tests were performed for these relief valves, 

provide a discussion explaining how the high pressure steam test 
data bounds the low pressure steam condition. 
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Questions, relating to valve operability (Questions 7-13). 

7. The test results of the Crosby 3K6 and 6M6 safety valves with loop 

seals were used in the plant specific submittal to demonstrate that 

the-Surry 1 and 2 Crosby 6K26 safety valve was bounded by the test 

valves. The plant submittal stated that EPRI data indicated that 

steam flow rates inexcess of rated flows are attainable. In addition, 

the footnote to Table 4-3 of the submittal stated rated flow was 

achieved but not reported in the EPRI Test Report Tables. Review of 

the EPRI test results indicate that flowrate data was presented as a 

percentage of rated flow for several of the Crosby 3K6 and 6M6 loop 

seal tests. Provide a discussion explaining how the limited flow data 

for the Crosby 3K6 and 6M6 were extrapolated to demonstrate the 

Crosby 3K26 will achieve rated flow. Clarification should also be 

given r~garding the differing flow capa~ities in Table 2-1 and 

Table A-1 of the submittal. 

8. The Surry 1 and 2 plant submittal did not make it clear in Figure 2-1 

as to the mounting configuration of the EMOV block valves. The EMOV 

block valves tested at the Marshall Steam Station were tested only in 

the horizontal piping with EMOV block valve stems in the vertical 

upright position. Provide a discussion on the effects of installed 

block valve configuration on valve functionability if mounting 

configurations other than horizontal with vertical upright stem 

positions are used. 

9. Thermal expansion of the pressurizer tank and inlet piping would be 

expected to induce loading on the inlet flange of a safety or relief 

valve at the time the valve is required to lift. Provide a discussion 

explaining how the effect that this loading would have on valve 

operability was considered. 

10. The Copes-Vulcan PORV with 17-4 PH plug and cage was subjected to 

additional cycles past the evaluation cycles at the Marshall test 

facility.· Results indicated that 100% closure was not achieved on 
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some cycles. Plug to cage galling was found which kept the valve from 

completely closing. Surr,y 1 and 2 has PORVs of similar design. 

Provide a discussion of this potential problem along with any action 

being taken for resolution. 

11. Slowdown and expected valve stability for the Surry 1 and 2 Crosby 

6K26 safety valve at its current ring settings were not discussed. 

The plant specific submittal did state that the valve manufacturer 

(Crosby) and the NSSS supplier (Westinghouse) were reviewing the 

Crosby 6K26 ring settings. At the completion of their review, provide 

the recommended ring settings along with the expected blowdown and,a 

discussion of the effects on valve stability, rated lift and rated 

flow. 

12. The Westinghouse inlet fluid conditions report stated that liquid flo~ 

could exist through the PORV for the FSAR feedline break event and the 

extended high pressure injection event. Liquid PORV flow is also 

predicted for the cold over pressurization event. The EPRI/Marshall 

Block Valve Test Program did not test the block valves with fluid 

media other than steam. The Westinghouse test program did include 

test with water; however the information presented in the report did 

not provide specific test results. Since it is conceivable that the 

· EMOV could be expected to operate with liquid flows, discuss EMOV 

block valve operability with expected liquid flow conditions and 

provide specific test data. 

13. The block valve submittal stated that it covered Surry 1 and 2 in 

addition to North Anna 1 and 2. The actual report only seemed to 

address the North Anna 1 and 2 units. Review indicates that the Velan 

block valves used for Surry 1 and 2 are the same as the Velan block 

valves used for North Anna 1 and 2 .. The plant submittal stated that 

the installed Velan block valves were similar to the Velan block valve 

tested. The Surry 1 and 2 Velan block valve model number and actuator 

RPM differ from the test block valve. Discuss the design differences 

and any effects on·block valve operability and indicate if the North 

Anna report is intended to cover the Surry plants or if a separate 
report has been prepared. 

. ~4,. 
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Questions relating to analyses of the discharge ~iping (Questions 13-17). 

14. The submittal indicates that analyses of the safety and relief valve 

piping system are in progress or completed. The information received 

thus far contains no presentation of these analyses. A detailed 

description of the methods and computer programs used to perform the 

thermal hydraulic-analysis should be provided when available. This 

should identify parameters used in the thermal hydraulic analysis such 

as timestep, valve flow area, peak pressures and pressurization rates, 

node spacing, and valve opening times and should discuss rational for 

their selection. For loop seal cases, the assumed water and 

temperature distribution in the upstream and downstream piping at the 

time of valve popping should be given and the development of this 

distribution explained. Further, the method used for treating valve 

resistance in the thermal hydraulic analysis should be presented and 

the flow rates corresponding to the resistances used should be given. 

Whether the flow rates through the safety valves were based on an ASME 

code derating of the safety valves should be explained. A computer 

printout containing input and output from the thermal hydraulic 

analysis on a problem such as the locked rotor accident case should be 

provided. 

15. As with the thermal hydraulic analysis, a detailed description of the 

methods and computer programs used to perform the structrual analysis 

of the discharge piping should be provided. The methodology for 

calculating forcing functions and applying the forces to the 

structural model should be explained. The methods used to model 

supports, the pressurizer and relief tanks and connections, and the 

portions of the safety/relief valves lying off the main pipe axis 

should also be described. Other parameters such as lumped mass 

spacing, solution time step, damping, and cutoff frequency should be 

identified and rationale for their selection given. Further, the load 

combination and corresponding allowable stress limits used should be 
explained. The governing codes and standards used to determine piping 

and support adequacy should be identified. Finally, results from the 

analysis should be presented and a safety evaluation of the 

safety/relief valve .piping system should be made. 
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16. The submittal should discuss whether multiple valve actuation 

conditions were considered in the analyses. The maximum loading on 

the piping typically occurs under a multiple valve actuation condition 

during which the valves open in sequence. The experJence of EG&G 

Idaho indicates that the maximum loading occurs when the sequence of 

opening is such that the initial pressure waves from opening of the 

valves reach the common header downstream simultaneously. Thus, the 

method used to maximize loading on the piping should be discussed. 

17. Testing indicated that for loop seal discharge, liquid, or transition 

flow, valve instabilities occurred causing the valve to chatter or 

flutter at frequencies from 170-260 Hz. The instability caused large 

pressure transients on the safety valve inlet piping. The plant 

specific submittal presents the permissible pressures based on ASME 

Code allowables taken from Reference 9. Review of Reference 9 

concluded that the peak internal pressure pulses were within 

acceptable limits. However, the submittal does not discuss the 

bending moments resulting from the piping dynamic effects due to the 

fluid pressure oscillations combined with other appropriate mechanical 

loads. Provide a comparison of the allowable piping moments with the 

computed moments resulting from the appropriate loading combinations 

with the piping dynamic effects included. 
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