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License No. NPF-6 
Supplemental Information on Reactor Protective System Setpoint Changes 
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Gentlemen: 

By request of the Nuclear Regulatory Commission (NRC) in reference to conference calls held 
on March 30, 2000 and April 19, 2000 between the NRC staff and Arkansas Nuclear One 
Unit 2 (ANO-2), the attached information is provided as a supplement to ANO's submittal 
dated November 29, 1999 (2CAN119901) regarding various Reactor Protective System 
(RPS) setpoint changes required to support the replacement steam generator (RSG) outage 
scheduled for the fall of 2000. The NRC Reactor Safety Branch presented 5 questions that 
were discussed during the above conference calls. The NRC requested that discussions of 
these 5 questions be submitted in writing. Therefore, this supplement documents the 5 
questions and provides the Entergy Operations response to each.  

The information provided responds to the NRC questions regarding the RPS setpoint changes.  
Should further information be desired, please do not hesitate to call.  

Very truly yo rs, 

J my. . Vandergrift 
irec r, Nuclear Safety Assurance 

JDV/dbb
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cc: Mr. Ellis W. Merschoff 
Regional Administrator 
U. S. Nuclear Regulatory Commission 
Region IV 
611 Ryan Plaza Drive, Suite 400 
Arlington, TX 76011-8064 

NRC Senior Resident Inspector 
Arkansas Nuclear One 
P.O. Box 310 
London, AR 72847 

Mr. Thomas Alexion, Project Manager 
U. S. Nuclear Regulatory Commission 
NRR Mail Stop 04-D-3 
One White Flint North 
11555 Rockville Pike 
Rockville, MD 20852 

Mr. David D. Snellings 
Director, Division of Radiation 

Control and Emergency Management 
Arkansas Department of Health 
4815 West Markham Street 
Little Rock, AR 72205



NRC Questions And ANO Responses Regarding RPS Setpoint Changes 

NRC Ouestion #1: 

Please provide the minimum thermal margin reserved by the updated Core 
Operating Limits Supervisory System (COLSS) and the Departure from 
Nucleate Boiling (DNB) Limit Plot for offsetting the increased required 
thermal margin during Loss of Primary Flow Events.  

ANO Response: 

The minimum thermal margin reserved in the COLSS and the Departure from 
Nucleate Boiling Limit Plot (ANO-2 COLR Figure 4, DNBR margin operating limit 
with COLSS out of service) is 120% required overpower margin (ROPM). This 
value is greater than the 116.2 % ROPM calculated for the Loss of Primary Flow 
Events (Four-pump Loss of Flow) for Cycle 15. Since the reserved ROPM is 
greater than that required by the Loss of Primary Flow Events, there is no violation 
of DNBR and no change is required in COLSS or Figure 4 of the COLR due to this 
event, as a result of the replacement steam generators. Any effects on the minimum 
thermal margin requirements as a result of the Cycle 15 core design will be 
addressed by the normal reload process.  

NRC Ouestion #2: 

Please discuss the bases for determining the amount of increase in the 
required thermal margin for the decrease in reactor coolant system (RCS) 
flow during pump coastdown, increase in maximum initial RCS flow, and 
increase in Core Protection Calculator (CPC) response time during a Loss of 
Primary Flow Event.  

ANO Response: 

The change in Required Overpower Margin (ROPM) due to a change in reactor 
coolant system (RCS) flow coastdown during the Loss of Primary Flow event was 
calculated using a derivative method.  

AROPM = (G1I/G2)Y, where 

G1 and G2 are RCS flows, and 

Y = the exponent for the ratio.  

Y is always less than one (typically < 0.9) when relating transient RCS flow 
changes versus ROPM, so a value of 1.0 is conservative.  

The change in the four-pump RCS flow coastdown for the replacement steam 
generators during the first four seconds of the transient results in a decrease in the 
RCS flow of 0.15% versus the four-pump RCS flow coastdown for the original 
steam generators. Based upon the above equation, this decrease in RCS flow 
results in an increase in ROPM of 0.15%.
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The above equation also applies to the increase in Core Protection Calculator 
response time. The increase in 0.1 second response time results in the RCS flow at 
the time of minimum DNBR being 0.55% lower and corresponds to a 0.55% 
increase in ROPM.  

For Palo Verde, a sensitivity study on the initial steady-state RCS flow range versus 
required thermal margin demonstrated that an increase in initial steady-state RCS 
flow of 21% resulted in an increase in the thermal margin requirement of 0.35%.  
The maximum initial steady-state RCS flow for ANO-2 increased by 10% for the 
Loss of Primary Flow event. Based on the Palo Verde sensitivity study a 10% 
increase in the ANO-2 maximum steady-state RCS flow results in an increase in 
ROPM of 0.17%.  

The total impact of these changes on the ROPM adds up to less than 1%.  
Combining the 1% increase in ROPM with the base ROPM value, the total ROPM 
for the Loss of Primary Flow event becomes 116.2% ROPM. This is less than 
reserved in the DNB LCOs (see the response to Question 1).  

NRC Ouestion #3: 

In the re-analysis of various events, different initial pressures of RCS and 
steam generators were assumed. Please provide the method of determining 
these initial conditions in light of conservativeness in analyses.  

ANO Response: 

In general the initial pressurizer pressure is chosen within the range of 2000 psia to 
2300 psia to be conservative with respect to the acceptance criteria for the analysis 
under consideration. The initial steam generator pressure is calculated by the 
CENTS code; hence, varies for each analysis depending upon the initial conditions 
such as RCS temperature and RCS flow. The initial 100% power RCS temperature 
is typically chosen from the range of 540 'F to 556.7 'F and RCS flow between 
315,560 gpm to 386,400 gpm. Similar to the initial pressurizer pressure 
consideration, these input assumptions are chosen in a similar manner to be 
conservative with respect to the acceptance criteria. The steam generator pressure 
is then a result of the CENTS prediction methods.  

The initial pressurizer pressure for the Loss of Condenser Vacuum (LOCV), Loss 
of Feedwater (LOFW) and Feedwater Line Break (FWLB) analyses are at the 
minimum initial pressurizer pressure range of 2000 psia. This assumption is 
essentially consistent with the analyses performed as part of Amendments 189 and 
190. A maximum initial pressurizer pressure of 2300 psia was assumed for the 
MSLB analysis. This is also consistent with the analysis performed as part of 
Amendment 190. A nominal initial pressurizer pressure of 2250 psia was used in
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the analysis effort for the instantaneous closure of a single MSIV for the 
Amendment 190 submittal. This analysis effort uses a nominal initial pressurizer 
pressure of 2200 psia, consistent with current plant operation. A nominal initial 
pressurizer pressure of 2250 psia was used in the SAR analysis for the excess heat 
removal due to feedwater system malfunction and main steam system malfunction.  
This was changed in this analysis from nominal to 2300 psia for both events to 
delay the time of reactor trip calculated by the Core Protection Calculators on 
either low DNBR or low pressurizer pressure out-of-range.  

The initial steam generator values vary depending on RCS flow, RCS pressure, and 
RCS temperatures. The initial steam generator pressure for the LOCV analysis is a 
minimum value and is based on the maximum initial RCS flow and minimum RCS 
temperature. This assumption is consistent with analysis reviewed as a part of 
Amendment 190. A maximum initial steam generator pressure was used for the 
LOFW, FWLB, MSLB, instantaneous closure of the MSIV, and the excess heat 
removal due to feedwater system malfunction and main steam system malfunction.  
This assumption for LOFW, FWLB, MSLB and instantaneous closure of the MSIV 
are also consistent with the analysis performed as part of Amendments 189 and 
190. The assumption of maximum steam generator pressure for the excess heat 
removal due to feedwater system malfunction and main steam system malfunction is 
consistent with the SAR analysis.  

The difference between Loss of Condenser Vacuum (LOCV) and Loss of 
Feedwater (LOFW) initial conditions is due to the primary criterion and results that 
are analyzed for the event. Both events are considered to be heat-up events, but are 
analyzed for a different primary criterion. The LOCV is analyzed for peak RCS and 
steam generator pressures; where as, the LOFW is analyzed for minimum SG 
inventory and to demonstrate the adequacy of the emergency feedwater (EFW) 
system response.  

The LOCV initiating event assumes an instantaneous loss of load and main 
feedwater flow and its initial conditions are selected to maximize peak RCS 
pressure. The LOFW assumes only an instantaneous loss of main feedwater flow, 
and if analyzed for peak RCS and steam generator pressure would have inputs 
similar to those of the LOCV. The peak RCS and SG pressures would still be 
bounded by the LOCV event. The LOFW initial conditions are set to maximize the 
depletion of the steam generator inventory and challenge the EFW system.  
Therefore, the initial conditions are selected to maximize the consequences of the 
primary criterion being analyzed.
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NRC Question #4: 

Please provide the following information regarding your proposed Feedwater 
Line Break analysis: 

a) Describe the change of methodology from the current analysis, 

b) Address each area of change in methodology in light of safety 
significance, and 

c) Provide a detailed assessment to explain why the change of 
assumed break size would not significantly reduce the 
conservativeness of the analysis.  

ANO Response: 

a) The previous Feedwater Line Break method assumed the simultaneous 
occurrence of three events; the actuation of the Intact Low Steam Generator 
Level Trip (LSGLT), the Dryout of the Ruptured SG, and the actuation of the 
High Pressurizer Pressure Trip (HPPT). Simultaneous reactor trips implies that 
both trips generate a signal to open the trip breakers at the same time. Since 
these two trips have different response times, one trip must reach its analytical 
setpoint prior to the other. This timing was achieved by varying the feedwater 
line break area until the two reactor trips occurred simultaneously. The initial 
pressurizer pressure was set equal to the minimum LCO limit and the initial 
Intact SG inventory was set at the high level alarm. The Dryout of the 
Ruptured SG is timed to occur simultaneously with the Intact LSGL trip by 
adjusting the initial Ruptured SG level. This assumption was judged to be 
overly conservative since both SGs are at steady state initial conditions and 
would have similar inventories.  

The new method varies the break area such that an actuation of the Intact 
LSGLT and the HPPT occur simultaneously (e.g., coincident generation of a 
signal to open the trip breakers) and that both SGs have initial inventories at the 
high level alarm setpoint.  

b) Since the method of simultaneous trips (HPPT and Intact LSGLT) remains 
unchanged and the initial conditions for the initial pressurizer pressure and 
intact SG inventory remain unchanged, the method for determining the 
maximum peak RCS pressure is unchanged. The feedwater line break area is 
still varied to obtain the maximum RCS pressure. Since the replacement SGs 
(RSGs) are different than the original SGs (OSGs) and have slightly different 
characteristics, it is expected that the limiting break area would also change.
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The change in initial assumption of the Ruptured SG inventory results in no loss 
of conservatism from the method since its impact on peak RCS pressure is very 
small. Initiating the Ruptured SG from the high level alarm setpoint results in 
dryout time that occurs 0.5 seconds after the Intact LSGLT, versus the previous 
analysis where they occurred simultaneously. The impact on the peak RCS 
pressure is very small due to the reactor trip occurring near the end of the 
Ruptured SG blowdown. The exact end of the blowdown is insignificant when 
compared to the conservative assumption of the ruptured SG fluid blowdown 
being saturated water. No credit is taken for two-phase discharge when the 
water level in the Ruptured SG drops below the feedwater ring.  

c) Previous analyses have performed parametric studies on feedwater line break 
area versus peak RCS pressure. The break area is selected to obtain a 
simultaneous reactor trip on the HPPT and the Intact LSGLT. This 
conservatism remains unchanged since no analysis credit is assumed for either a 
High Containment Pressure Trip or a Ruptured LSGLT. Both of these reactor 
trips would occur earlier for the larger feedwater line breaks. The limiting 
feedwater line break area is typically between 0.15 ft2 and 0.35 ft2.  

For feedwater line break areas larger than the limiting break area, the HPPT 
generates a reactor trip sooner than in the above analysis and the peak RCS 
pressure is lower. This is also true for higher initial pressurizer pressures for the 
same break area. For feedwater line break areas smaller than the limiting break 
area, the LSGLT is the primary reactor trip and results in lower peak RCS 
pressure. This is also true for initial SG levels lower than the high-level alarm 
level. The feedwater line break area, resulting from the simultaneous HPPT and 
LSGLT, results in a larger peak RCS pressure than the guillotine break.  

The initial feedwater line break area was selected based upon the previous 
feedwater line break analysis limiting break area. Small variation in break areas 
either side of the previous value were analyzed and the limiting break area 
determined was 0.18 ft2 . In response to this question, two additional large 
break area sensitivity cases were run (non-quality assured). As can be seen 
from the Table below, as the feedwater line break area increases, the HPPT 
responds earlier and the peak RCS pressure is lower.  

Case Break RPS Trip Peak RCS Time of Peak RCS 
Area, ft2  Pressure, psia Pressure, sec 

Licensing 0.1798 Simultaneous 2693.7 49.2 
Case I HPPT & LSGLT 
Scoping 0.25 HPPT 2668.2 43.7 
Case 1 
Scoping 0.40 HPPT 2660.6 36.2 
Case 2
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Question #5: 

Show that the large and small break LOCA analyses methodologies 
referenced in the November 29, 1999, submittal apply to ANO-2 by 
confirming that the ANO-2/ANO-2 LOCA analysis vendors have ongoing 
processes to assure that the values of peak cladding temperature-sensitive 
parameters that input to the LOCA analyses bound the as-operated plant 
values for those parameters.  

Response: 

The ECCS performance analysis for ANO-2 documented in ANO letter 
(2CAN1 19901) dated November 29, 1999, was performed to conservatively bound 
the expected consequences of a Loss-Of-Coolant-Accident (LOCA). The analysis 
was performed according to the NRC-approved ABB-CE evaluation models and 
conforms to the conservative deterministic methods outlined in 10 CFR 50, 
Appendix K. By the nature of the evaluation model the analysis provides 
substantial margin over realistic conditions that will bound variances in sensitive 
parameters.  

In addition to the inherent conservatism in the ABB-CE evaluation models, 
significant analysis input parameters were selected to bound as-operated plant 
values including instrument drift, uncertainties and inaccuracies. The key 
parameters used in the ANO-2 ECCS performance analysis are listed in Table 1.1-1 
and 1.2-1 in Enclosure 3 to our November 29, 1999 letter. The parameters in these 
tables consist of parameters controlled by COLSS/CPCs, fuel specific parameters, 
and parameters controlled by technical specifications. For the parameters 
monitored by COLSS/CPC, reload specific uncertainties are applied to ensure these 
parameters are bounded by the safety analysis. The values controlled under 
technical specifications are monitored to ensure the as-operated plant values are 
bounding by considering instrument drift, uncertainties, and inaccuracies. The fuel 
specific parameters are determined consistent with NRC-approved ABB-CE 
methodology. Other parameters, such as RCS pressure, are used at their 
nominal/reference point, as PCT is not sensitive to variation in these parameters.  

ANO-2 uses a reload specific "groundrules" process with the Non-Physics 
Assessment Checklist (NPAC) to ensure the key safety analysis (including 
SBLOCA and LBLOCA) input parameters and assumptions remain bounding on a 
cycle to cycle basis. This process assures that any proposed or actual changes in 
plant configuration are appropriately verified to remain bounded by the safety 
analysis.


