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Southern California Edison Company 
P. 0. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD, CALIFORNIA 91770 
M.O.MEDFORD F TELEPHONE 

MANAGER, NUCLEAR LICENSING Fe ruary , (818) 302-1749 

Director, Office of Nuclear Reactor Regulation 
Attention: Mr. George W. Knighton, Director 

PWR Project Directorate No. 7 
Division of PWR Licensing - B 

U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket Nos. 50-361 and 50-362 
San Onofre Nuclear Generating Station 
Units 2 and 3 

Southern California Edison Company's (SCE) letter dated October 9, 
1985 submitted a proposed change to the San Onofre Nuclear Generating Station 
(SONGS) Units 2 and 3 Technical.Specifications. The proposed change, 
NPF-10/15-200 (PCN-200), would revise borated water source requirements for 
SONGS 2 and 3. Specifically, the proposed change would reduce the maximum 
concentration of boric acid to be stored in the boric acid makeup tanks.  

SCE's letter dated February 11, 1986 provided additional background 
information and responses to NRC staff questions relating to PCN-200. In 
subsequent conversations, the staff raised additional questions concerning 
boron mixing under natural circulation conditions. Enclosure 1 provides SCE's 
response to this question.  

If you require any additional information to complete your review of 
PCN-200, please call me.  

Very truly yo , s, 

Enclosures 

cc: Harry Rood, NRC Project Manager (to be opened by addressee only) 
F. R. Huey, USNRC Senior Resident Inspector, Units 1, 2 and 3 
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Enclosure 1 

Boric Acid Makeup Tank Concentration Reduction Effort 

Response to NRC Questions 

Question 5: Under natural circulation conditions, show that boron mixing in 
the reactor coolant system is rapid enough to ensure that proper 

shutdown margin is maintained during a safe shutdown. What is 
the effect of various cooldown rates on the mixing process? If 

an operator charges only as necessary to makeup for coolant 
contraction, what is the impact of pressurizer level instrument 

errors on boron concentration? 

Response to Question 5: 

As discussed in Section 1.1 of CEN-316(S), the basic methodology or 

procedure used to set the minimum boric acid makeup tank (BAMT) level and 
concentration for Modes 1, 2, 3 and 4 is derived from the safe shutdown 

requirements of Branch Technical Position (RSB) 5-1. Specifically, 
sufficient dissolved boric acid is maintained in these tanks in order to 
provide the required shutdown margin of Technical Specification 3.1.1.1 

for a cooldown from hot standby to cold shutdown conditions. Further, 
the methodology outlined in Section 2.0 of the report for Modes 1, 2, 3 
and 4 was developed by incorporating appropriate conservatisms to insure 
that a shutdown margin of 5.15% would indeed be satisfied at each 
temperature during the cooldown process.  

As a proof of this, consider a plant cooldown under the actual conditions 
specified in BTP (RSB) 5-1. Just prior to event initiation, the plant is 
operating at 100% of rated thermal power. Previous operating history is 
such as to develop the maximum core decay heat load. At time zero, event 
initiation occurs and offsite power is lost. The reactor coolant pumps 
de-energize causing a reactor trip, and the plant goes into natural 
circulation. All non-safety grade equipment is lost, including letdown, 
and one diesel generator fails to start. The plant is held at these 
conditions in hot standby for four hours, at which time a cooldown to 

1 of 5



cold shutdown is commenced. (Section 5.4 of CEN-201(S), Supplement 

No. 1, contains a computer simulation of the BTP 5-1 scenario and shows 
these events.) 

The exact boration requirements that give a 5.15% shutdown margin for the 
BTP 5-1 scenario are shown in Figure 2-7. (This curve was obtained using 
the computer code discussed in Reference 4.1 of CEN-316(S).) Note that 

the 5.15% shutdown curve in this figure is based upon a 75 degree per 
hour cooldown rate. A cooldown rate of 75 degrees per hour was selected 
for the following reasons: First, a fast cooldown rate is more limiting 
than a slow cooldown with respect to boron mixing since the slope of the 
required boration curve is greater; second, 75 degrees per hour is the 

maximum allowable plant cooldown rate per administrative procedure and 
the maximum that can be achieved with only two charging pumps available.  
Also included in Figure 2-7 is the actual concentration using a BAMT 

concentration of 2.25 weight percent. (A BAMT concentration of 2.25 wt.% 
was selected since it is the lowest value that will be allowed by 
Technical Specification and since it yields the slowest increase in 
reactor coolant system concentration during the cooldown process.) The 
actual concentration curve was obtained using the methodology outlined in 
Section 2.4 of CEN-316(S) and includes the following assumptions and 
conservatisms: 

1. No boron addition is credited prior to commencing plant 

cooldown. (Note that one charging pump will operate 
immediately following plant trip in response to pressurizer 
level shrink as indicated in Section 5.4 of CEN-210(S), 

Supplement No. 1. Credit for boron addition, however, during 
this period will not be taken.) 

2. Pressurizer level at the start of plant cooldown equals 40%.  
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3. Charging will be secured at the start of the plant cooldown and 

will remain secured until pressurizer level has decreased by 

10%. (In the methodology outlined in CEN-316(S), operators 

were assumed to charge as necessary to maintain a constant 

pressurizer level. The change in methodology in this item was 

implemented at the request to the NRC staff in order to show 

that the error associated with the pressurizer level instrument 

would have only a small impact on the process. Note that the 

error associated with pressurizer level is typically + 2 

percent, therefore allowing a 10 percent decrease in level 

before initiating charging is conservative.) 

3. Following the initial 10% decrease in pressurizer level, 

charging will be initiated and maintained as necessary to keep 

a 30% pressurizer level for .the remainder of the plant cooldown.  

4. Complete and instantaneous mixing with all fluid added via the 

charging nozzles with the contents of the RCS and the 

pressurizer is assumed. (Note that this assumption in relation 

to a delay in boron mixing will be discussed below.) 

The concentration curve that was obtained using these assumptions is 

shown in Figure 2-7. In order to account for the effects of a delay in 

the boron mixing process under natural circulation conditions, the actual 

concentration curve in Figure 2-7 will be shifted to the right by 0.5 

hours. (Note that 30 minutes is consistent with the boron mixing time 

that was determined in CEN-259 and, in addition, is conservative since 

CEN-259 also indicates that significant mixing of added boron does occur 

prior to 30 minutes.) This shift is shown in the expanded graph shown in 

Figure 2-8. As can be seen, the concentration within the reactor coolant 

system for the 0.5 hour shift curve in Figure 2-8 is above the 5.15% 

shutdown curve at each temperature during the cooldown.  
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Figure 2-7 
Required vs Actual Concentration for a 

BTP (RSB) 5-1 Cooldown 
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Figure 2-8 
Required vs Actual Concentration for a 

BTP (RSB) 5-1 Cooldown 
(Expanded Graph) 
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