
JI • -P •UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NOS. 117 AND 105 TO 

FACILITY OPERATING LICENSE NOS. NPF-76 AND NPF-80 

STP NUCLEAR OPERATING COMPANY, ET AL.  

SOUTH TEXAS PROJECT, UNITS 1 AND 2 

DOCKET NOS. 50-498 AND 50-499 

1.0 INTRODUCTION 

By application dated May 7, 1998, as supplemented by letters dated May 20, June 16, 
September 30, October 20, and October 21, 1999, STP Nuclear Operating Company (the 
licensee) requested changes to the South Texas Project, Units 1 and 2 (STP), Technical 
Specifications (TSs). The proposed changes would revise the TSs to reflect reactor coolant 
system flow differences between the existing Model E and replacement Model A94 steam 
generators (SGs) by adding a new flow rate requirement to TS 3.2.5, DNB [Departure from 
Nucleate Boiling] Parameters, that is applicable to the Model A94 SGs. Related changes to 
Bases 3/4.2.5, DNB Parameters, were also proposed. In addition, by letter dated 
September 30, 1999, the licensee withdrew all changes proposed in the May 7, 1998, 
application that were superseded by the previously approved amendments 115/103 dated 
September 2, 1999.  

The May 20, June 16, September 30, October 20, and October 21, 1999, supplements provided 
additional clarifying information. The September 30, 1999, supplement also provided updated 
TS pages. This information was within the scope of the original application and Federal 
Register notice and did not change the staff's initial proposed no significant hazards 
consideration determination.  

2.0 BACKGROUND 

By letter dated May 7, 1998, the licensee proposed TS changes to reflect reactor coolant 
system flow differences between the existing Model E and the replacement Model A94 SGs.  
Specifically, it would (1) add a new reactor core safety limit figure in TS 2.1.1, Reactor Core 
Safety Limits, that shows curves that are a function of core temperature, power, and operating 
pressure applicable to the Model A94 SGs, (2) add a footnote in TS Table 2.2-1, Reactor Trip 
System Instrumentation Trip Setpoints, to specify a new design loop flow rate applicable to the 
Model A94 SGs, and (3) add a new flow rate requirement to TS 3.2.5, DNB Parameters, 
applicable to the Model A94 SGs. Related changes to the TS Bases were also proposed for 
Bases 2.1.1, Reactor Core Safety Limits, and Bases 3/4.2.5, DNB Parameters.
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By letters dated May 20 and June 16, 1999, the licensee provided responses to the NRC's 
March 17, 1999, request for adJitional information. By letter dated September 30, 1999, the 
licensee updated the proposed TS changes to be consistent with a separate TS application on 
relocating cycle-specific parameters to the Core Operating Limits Report (COLR) (the COLR 
application did not cover the new Model A94 SGs). The COLR application was approved by the 
NRC in License Amendment Nos. 115 and 103, on September 2, 1999 (Ref. 1). The COLR 
amendments relocated all of the operating parameters that were the subject of the May 7, 
1998, application to the COLR. However, the COLR amendments also installed the new 
parameter, thermal design reactor coolant system flow (TDF), in place of the old parameter, 
reactor coolant system flow (which is actually the minimum measured reactor coolant system 
flow, or MMF), for the existing Model E SGs, under TS 3.2.5, DNB Parameters. The MMF 
parameter was relocated to the COLR.  

The MMF is the flow that the licensee measures and it is a parameter that the NRC allowed the 
licensee to relocate to the COLR. The TDF is the minimum flow assumed in the safety 
analysis, and it is a parameter that was added to the STP TSs in the COLR amendments. The 
MMF and the TDF are related in that the MMF is bounded by the TDF (i.e., MMF ! TDF).  
Accordingly, the licensee's September 30, 1999, supplement withdraws all of the changes 
proposed in the May 7, 1998, application and proposes to add a TS for the TDF for the Model 
A94 SGs, to be consistent with the now existing TS for the TDF for the Model E SGs, under 
TS 3.2.5, DNB Parameters. Related changes to Bases 3/4.2.5, DNB Parameters, were also 
proposed in the September 30, 1999, supplement.  

The October 20, 1999, supplement provided the affidavit that was inadvertently omitted in the 
September 30, 1999, supplement. The October 21, 1999, supplement requested that the 
effective date of the amendments be 30 days after approval by the NRC.  

The licensee has submitted several proposed license amendments and proposed several TS 
changes related to the SG replacement. TS changes relating to the TDF value and supporting 
justification were submitted for NRC staff review, as discussed above. This safety evaluation 
addresses the flow-related TSs associated with SG replacement. Other aspects of SG 
replacement are being evaluated separately by the staff.  

3.0 DISCUSSION 

The licensee for STP plans to replace the Model E SGs now in place on Units 1 and 2 with 
Model A94 SGs. The Unit 1 SGs are scheduled to be replaced in the spring of 2000 and the 
Unit 2 SGs are scheduled to be replaced in 2002. The Model A94 SGs are of a somewhat 
different design than the Model E SGs that they will replace. The principal differences between 
the two SG types are as follows: 

* Feedwater enters the Model A94 SGs by means of a sparger located in the SG 
downcomer section. Feedwater enters the Model E SGs through a preheater design.  

* The Model A94 SGs contain more tubes than the Model E SGs. As a result the flow 
resistance through the SGs will decrease and the reactor coolant flow rate through the 
coolant loops will increase. The licensee will modify the reactor vessel internal flow 
characteristics to maintain approximately the same reactor core flow as the present
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design. These changes will act to lower the water temperature in the reactor vessel 
upper head region.  

The larger primary system volume of the Model A94 SGs and the reactor vessel internal 
modifications (which affect the coolant density) will cause the reactor coolant system 
water mass to increase by approximately 7.7%.  

0 The Model A94 SGs will have a secondary-side water mass that is approximately 11% 
greater than that of the Model E SGs.  

4.0 EVALUATION 

The licensee evaluated the plant TSs to determine what changes would be required to account 
for the increase in reactor system flow rate. TSs dealing with the DNB limits were identified as 
requiring revision. The revisions are in the form of additions applicable to the Model A94 SGs 
so that the TSs will continue to apply to the Model E SGs until they are replaced.  

The minimum TDF that provides DNB protection is given in TS 3.2.5. An additional value of the 
TDF has been included to reflect the higher reactor coolant system flow rate that will occur 
when the Model A94 SGs are installed. The instrument uncertainty that is used to determine 
MMF is documented in the COLR.  

The licensee evaluated the postulated design-basis events in Chapter 15 of the Updated Final 
Safety Analysis Report (UFSAR) to ensure that the reactor remains adequately protected 
following SG replacement. For many of the events, the results for analyses performed for the 
Model E SGs bound the consequences of events with the Model A94 SGs installed. For 
example, the smaller tube diameter of the Model A94 SGs would reduce the consequences of a 
postulated SG tube rupture. Because of changes to the reactor vessel flow characteristics, the 
upper-head region will maintain a lower temperature than before the modifications. Lowering 
the upper-head temperature has been shown to lessen the consequences of postulated loss-of
coolant accidents for other Westinghouse plants.  

Using approved methodology and computer programs, the licensee reanalyzed events that 
might be significantly affected by SG replacement. These events include those initiated in the 
secondary system and those that might challenge the reactor coolant system overpressure 
protection. Secondary side events would be affected by the increased water volume and heat 
transfer area of the new SGs. The reactor pressurization events would be affected by the 
cooler water temperature of the reactor vessel upper-head region.  

The following events were reanalyzed to verify that the minimum DNB ratio (DNBR) safety limit 
continues to be maintained. Maintaining DNBR above the safety limit ensures a 95% 
probability that the critical heat flux will not be exceeded, with a confidence of 95% for the 
hottest pins of the reactor core, thereby protecting the reactor fuel cladding from overheating.  

* Feedwater system temperature reduction 
* Feedwater system flow rate increase 
* Steam line break from full power 
* Turbine trip
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The DNBRs following turbine trip and feedwater malfunctions were evaluated using a 
conservative linear fit to the STP core thermal limit lines with reactor system conditions 
predicted by RETRAN. The NRC staff performed independent calculations and confirmed that 
the linear fit approach is indeed conservative for STP. The DNBR formulation in RETRAN is 
not designed to evaluate flow reduction events or for faults where asymmetric power 
distributions occur. For this reason the DNBR was evaluated using a method by which output 
from RETRAN is input into the THINC code, which performs the DNBR calculation. Both 
RETRAN and THINC have been approved by the NRC staff (Refs. 2 and 3). The DNBR 
calculated for these events was found to exceed the DNBR limit for STP.  

The following events were reanalyzed using RETRAN to verify that reactor coolant system 
pressure would remain below the design pressure.  

* Turbine trip 
* Loss of normal feedwater flow 
* Loss of nonemergency AC power to the plant auxiliaries 
* Feedwater system pipe break 

The licensee found a turbine trip event with minimum reactivity feedback for which failure of 
automatic pressurizer pressure control was assumed to produce the highest reactor coolant 
system pressure. This pressure was 1.5 psi less than the previous calculation for the Model E 
SGs and less than the maximum allowable reactor coolant system pressure. The NRC staff 
was concerned that the cooler reactor vessel upper-head temperature might increase the 
maximum pressure that would be obtained following the failure of a reactor coolant pump 
impeller. The staff analyzed this event using the RELAP5 computer code. The results 
indicated that the maximum system pressure during this event would indeed be increased by a 
small amount but that the maximum pressure would be well below the maximum allowable 
reactor system pressure for STP.  

5.0 SUMMARY 

The NRC staff concludes that flow-related TS changes associated with replacement of the 
Model E SGs with Model A94 SGs are acceptable. This review is one of several reviews by the 
NRC staff relating to SG replacement at STP. Overall approval of SG replacement may 
depend on other issues not addressed in this safety evalution.  

6.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Texas State official was notified of the 
proposed issuance of the amendments. The State official had no comments.  

7.0 ENVIRONMENTAL CONSIDERATION 

The amendments change a requirement with respect to the installation or use of a facility 
component located within the restricted area as defined in 10 CFR Part 20. The NRC staff has 
determined that the amendments involve no significant increase in the amounts and no 
significant change in the types of any effluents that may be released offsite, and that there is no 
significant increase in individual or cumulative occupational radiation exposure. The 
Commission has previously issued a proposed finding that the amendments involve no
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significant hazards consideration, and there has been no public comment on such finding (63 
FR 35996). Accordingly, the amendments meet the eligibility criteria ,or categorical exclusion 
set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact 
statement or environmental assessment need be prepared in connection with the issuance of 
the amendments.  

8.0 CONCLUSION 

The Commission has concluded, based on the considerations discussed above, that (1) there is 
reasonable assurance that the health and safety of the public will not be endangered by 
operation in the proposed manner, (2) such activities will be conducted in compliance with the 
Commission's regulations, and (3) the issuance of the amendments will not be inimical to the 
common defense and security or to the health and safety of the public.  

Principal Contributors: W. Jensen 
T. Alexion 

Date: November 8, 1999 
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