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CP&L 
Carolina Power & Light Company SERIAL: NLS-85-217 

JUN 1 4 1985 NRC TAC NO. 44616 

Director of Nuclear Reactor Regulation 
Attention: Mr. Steven A. Varga, Chief 

Operating Reactors Branch No. I 
Division of Licensing 
United States Nuclear Regulatory Commission 
Washington, DC 20555 

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 
DOCKET NO. 50-261/LICENSE NO. DPR-23 
NUREG 0737, ITEM II.D.1 
PERFORMANCE TESTING OF RELIEF AND SAFETY VALVES 

Dear Mr. Varga: 

Enclosed are responses to your request for additional information regarding TMI 
Item II.D.1, Performance Testing of Relief and Safety Valves. Please contact 
Mr. Stephen D. Floyd at (919) 836-6901 if you have any questions concerning this issue.  

Yours very truly, 

S. . Zi erman 
Unager 

Nuclear Licensing Section 

SRZ/SDF/mf (1507SDF) 

Enclosure 

cc: Dr. 3. Nelson Grace (NRC-RII) 
Mr. G. Requa (NRC) 
Mr. H. Krug (NRC Resident Inspector - RNP) 

8506270804 850614 
PDR ADOCK 05000261 
P PDR 0 

411 Fayetteville Street * P. 0. Box 1551 * Raleigh, N. C. 27602



UNRESOLVED QUESTIONS ON 
TMI ACTION NUREG 0737, II.D.1 

FOR ROBINSON 2 

Question 1 

The response to Question I states that the feedwater line break accident is not a part of 
the Robinson 2 licensing basis since the plant was licensed prior to issuance of 
Regulatory Guide 1.70, Rev. 2. This response is not acceptable. 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 feedwater line break accident is specifically defined in Regulatory 
Guide 1.70, Rev. 2. Additionally, from the staff review of other plant-specific responses 
to Item II.D.1, it is clear that for many Westinghouse plants, the feedwater line break 
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, 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 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 Feedwater Line Break Accident.  

Response 

At H. B. Robinson, feedwater line break results in an immediate cooldown of the Reactor 
Coolant System. This is reflected in: 

1. Section 15.2.8 of the Updated HBR FSAR 

2. Section 15.2.8 of XN-NF-83-72, Revision 2, Supplement 1; an Exxon report 
submitted to the NRC as a part of Cycle 10 reload analyses 

3. Section 15.2.8 of Attachment I to the SER from the NRC for Cycle 10 operation.  

As a cooldown event, the primary coolant shrinks instead of challenging the Safety and 
Power Operated Relief Valves.  

Unlike newer Westinghouse plants that feature steam generators with integral 
preheaters, the feedwater enters the steam generators at H. B. Robinson through a 
feedring (sparger) that is located above the U-tubes. Because the elevation of this 
feedring is comparable to the initial water level in the steam generator shell, it will be 
primarily steam (instead of water) that is removed from the steam generator. The latent 
heat of vaporization is removed from the liquid and cools the Reactor Coolant System in 
much the same manner as the main steam line break transient. Therefore, the feedwater 
line break accident is enveloped by the main steam line break accident which 
demonstrates that no high pressure liquid is discharged from the PORVs and safety 
valves.  
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Question 3 

The response to Question 3 stated that blowdowns of greater than 10 percent have been 
shown to be acceptable. However, a report was not provided that discussed the 
calculations. In addition, the EPRI tests showed that for the two Crosby valves that 
bracketed the Robinson 2 valves, blowdowns of significantly greater than 10 percent 
were observed. The response to Question 5 and 7 stated that the ring settings used will 
produce 5 percent blowdown, but this conclusion is based on production tests rather than 
the full-flow EPRI tests. The staff position is that the expected blowdown for the 
in-plant ring settings should be established based on the EPRI test data and that a report 
be provided that demonstrates that with this expected blowdown, the core can be 
adequately cooled. Also, if the pressurizer fills, the operability of the safety valves 
while discharging liquid must also be addressed.  

Response 

As stated in our earlier response, Crosby Production Tests on the H. B. Robinson safety 
valves demonstrated blowdown values of 5 percent. The ring settings for the H. B.  
Robinson safety valves were established by the same methods as the "as stamped" final 
ring settings for the safety valves tested at EPRI. These methods include performance 
of a steam operational test on each safety valve to determine the best suited ring setting 
to assure proper and stable valve performance. A review of the EPRI long pipe data for 
3K6 and 6M6 Safety Valves indicates for test valves using manufacturers ring settings, 
blowdowns were less than 13 percent for the 6M6 valve and less than 10 percent for the 
3K6 valve.  

As noted in Table 4.4 of EPRI Report NP-2770-LD, Volume 6, the Crosby 6M6 test valve 
achieved rated flow for each of the tests reported at 3 percent accumulation regardless 
of the ring setting used in the test. A review of EPRI Tables 4-3 and 4-4 in Volume 5 of 
EPRI Report NP-2770-LD reveals that for steam tests of the 3K6 valve where blowdown 
was measured to be less than 10 percent, flow rates of 119-122 percent of rated flow at 
3 percent accumulation were reported. The EPRI tables indicate that lower than rated 
flows occurred at blowdowns greater than 15 percent using lowered ring settings.  

Therefore, if the blowdown is below 15 percent, the EPRI data indicates rated flow can 
be achieved. Since 'as-shipped' ring settings resulted in blowdowns less than 13 percent 
for the 3K6 and 6M6 safety valves using manufacturer's ring settings, and the H. B.  
Robinson safety valves were installed using manufacturer's ring settings, rated flow is, 
therefore, expected for the H. B. Robinson safety valves.  

A calculation (attached) was performed using a very conservative value of blowdown 
(20 percent) to determine the effect on the pressurizer water level. The results of the 
calculation show that the peak pressurizer water level remains below the inlet piping to 
the safety valves. Consequently, reactor coolant is not discharged through these valves 
and the core cooling capability of the Reactor Coolant System is not reduced.  
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Question 5 

In response to Question 5, ring settings were given from the upper or locked position 
rather than from the level position that was used for reference in identifying position in 
the EPRI test reports. The reference stated that comparisons of the ring settings were 
not necessary since the ring settings for the in-plant valves were established from 
production tests rather than from the EPRI tests. The staff position is that full flow 
tests such as the EPRI tests are required to justify successful operation. Provide the 
equivalent ring setting referenced to the revel position so that comparisons can be made 
with the settings used in the EPRI tests. Also, if the ring settings do not correspond to 
those used in the tests, the effect on operability, stability, and ability to pass rated flow 
should be discussed.  

Response 

The following lists the H. B. Robinson safety valve ring settings referenced to the level 
position for the guide ring.  

Nozzle Ring Guide Ring 
(Notches from (Notches from 

Valve Locked Position) Level Position) 

RC-551A -7 -54 
RC-551B -7 -42 
RC-551C -7 -45 

The Robinson valve ring settings developed by the Crosby Production test methods should 
have performance characteristics similar to those EPRI test valves operated at 
'as-shipped' (manufacturer's preset) ring settings. The guide ring positions for the 
Robinson safety valves are different from valve to valve (as shown above) due to each 
valve having a different guide ring level position. The difference is due to part tolerance 
stack-up within the individual valves. The difference in guide ring level positions for the 
Robinson safety valves compared to the EPRI test valves is due to different ring 
movement per notch for each valve size.  

The EPRI test program was formulated to resolve this issue without the need for 
individual valve testing. It is requested that the NRC reconsider the need for more 
extensive information regarding ring settings that would require additional testing 
estimated to take approximately two years and cost approximately $470K. As stated in 
our response to Question 3 above, the H. B. Robinson valves are expected to be bounded 
by the range of blowdowns experienced in the EPRI testing program and an analysis using 
an even more conservative blowdown value demonstrates adequate core cooling.  
Therefore, it is our conclusion that additional testing to further correlate our valves to 
the EPRI-tested valves is not necessary.  

(1507SDF/mf)



Question 7 

In the EPRI tests for the two Crosby valves that bracketed the Robinson 2 valves, several 
tests demonstrated valve chatter and the tests were interrupted by opening the valves 
manually to limit valve damage. The response to Question 7 stated that the EPRI tests 
used bounding conditions of ring settings, pressures, and pipe lengths. The response also 
stated that the plant valves had better settings and shorter pipe lengths and, therefore, 
plant valves would have stable operation. The response stated there is a smaller volume 
of water in the loop seal. Provide numerical comparisons and explain the bases for the 
conclusions.  

Response 

Our response to Question 7 did not state the plant valves had better ring settings, but 
that the H. B. Robinson loop seals are shorter than those tested by EPRI, and more stable 
results can, therefore, be expected due to the reduced acoustic pressure drop.  

Loop seal arrangement information for the H. B. Robinson valves was provided in 
Table 2-2 of the original submittal and are reproduced below. The table also shows loop 
seal volume for H. B. Robinson versus the 6M6 test valve.  

SAFETY VALVE INLET PIPING COMPARISON 

Typical 
H. B. Robinson 3K6 Inlet 6M6 Inlet 

Inlet Piping Piping Piping 

Length of straight 
pipe, in. 89 60 61 

Number of 90elbows 3 4 

Number of 180bends - - 2 

Number of 450elbows I 

Misc. fittings, in. - 72 71 

Loop seal water volume, ft 3  0.44 0.27 1.02 

(1507SOF/mf)
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