
D. MAXIMUM REACTOCOOLANT ACTIVITY*0 

Slpecification 

1. The total specific activity of the reactor coolant, excluding tritium, due to 
nuclidles with half-lives of more than 30 minutes, shall not exceed 60/E 
puCi/cc, whenever the reactor is critical or the average reactor coolant 
temperature is greater than 5000F, (E is the weighted average of the beta 
and gamma energies per disintegration in Mev.) 

Basis 

The specified limit provides protection to the public against the potential release of 
reactor coolant activity to the atmosphere, as demonstrated by the following analysis of 
a steam generator tube rupture accident.(1 

Rupture of a steam generator tube would allow a portion of the reactor coolant activity 
to enter the secondary system. The major portion of this activity is noble gases which are 
diverted to the containment within a few seconds after the air ejector monitors high 
activity signal. The activity release to atmosphere is not significant.  

In the event the air ejector discharge is not diverted to the containment, a portion of the 
reactor coolant noble gas activity would be released. to the atmosphe re through the 
secondary system. Activity could continue to be released until the operator would 
reduce the primary system pressure below the lowest setpoint of the secondary relief 
valves and could isolate the faulty steam generator. The worst credible set of 
circumstances is considered to be a double-ended break of a single tube, with the air 
ejector discharging to the atmosphere, followed by isolation of the faulty steam 
generator by the operator within 45 minutes after the event. During that time 

approximately one-sixth of the total reactor coolant could be released to the SteamI 

The limiting offsite dose is the whole-body dose resulting from immersion in the cloud 
containing the released activity. Radiation would include both gamma and beta 
radiation. The gamma dose is dependent on the finite size and configuration of the 
cloud. However, the analysis will employ the simple model of a semi-infinite cloud, 
which gives an upper limit to the potential gamma dose. The semi-infinite cloud model 
is 

*See Specification 3.4 for activity limits on the secondary side.  
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applicable to the beta dos, because of the short range of be ta radiation in air. IThe 
effectiveness of clothing as shielding against beta radiation is neglected and therefore 
the analysis model also gives an upper limit to the potential beta dose.  

The combined gamma and beta dose from a semi-infinite cloud is given by: 

Dose (rem) = 1/2 (P_ 9 A * V e X/Q (3.7 x 1010) * (1.33 x 10-")) 

Where: =weighted average energy of betas and gammas per disintegration 
(Mev/dis), 

A = primary coolant activity (micro Ci/cc), 

V = primary coolant volume released to the secondary side (66.75 in), 

XIQ = 7.5 x 10-4 sec/n 3, the 0-2 hr. dispersion coefficient at the site boundary, 

3.7 x 10'0 dis/sec - Ci, and 

1.33 x 1011 rem/Mev/m 3.  

The resulting dose is 0.75 rem at the site boundary when A is equal to 60/E, which is the 
expression used in this specification. This dose is less than 10 percent of the guideline 
values of 10 CFR 100 (i.e., less than 2.5 rem whole body).  

If the air ejector discharge is diverted to the containment, the only activity released to 
atmosphere is that contained in the steam flow to the turbine gland seal (5000 lb/hr).  
For this case the activity release to atmosphere during the 45-minute period would be 
1. 1% of the values given above. It is concluded that a tube rupture accident would not 
result in significant radiation exposure.  

The basis for the 500OF temperature contained in the specification is that saturation 
pressure corresponding to 5000F, 680.8 psia is well below the pressure at which the 
atmospheric relief valves on the secondary side would be actuated.  

Calculations required to determine E will consist of the following: 

1 . Quantitative measurement in, units of /pzCi/cc of radionuclides with half-lives longer 
than 30 minutes making up at least 95% of the total activity in the primary 
coolant.
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2. A determination of the beta and gamma decay energy per disintegration of 
each nuclide determined in (1) above by applying known decay energies and 
schemes. (Table of Isotopes, Sixth Edition, March 1968).  

3. A calculation of E by appropriate weighting of each nuclidle's beta and gamma 
energy with its concentration as determined in (1) above.  

References 

(1) UFSAR Section 14.2.4
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Increase in time for steam flow termination following a steam generator tube rupture (SGTR).  

The Technical Specification (TS) Basis on pages 3.1 .D-1 through 3.1 .D-3 have been 
revised to allow an increase in the time allotted to terminate steam flow from a ruptured steam 
generator from 30 minutes to 45 minutes.  

Safety Evaluation SE-98-298-EV has been performed to evaluate this change and it has 
demonstrated that this. is an acceptable change to the TS Basis and does not represent an 
unreviewed safety question (USQ).  

The existing TS Basis is denoted as Amendment No. 152 and states that the ruptured 
steam generator will be isolated within 30 minutes of the event and continues to state that the 
volume of primary coolant released to the secondary side is 44.5 in3 , and the whole body dose 
at the site boundary is 0.5 rem. The existing UFSAR, Section 14.2.4, states the site boundary 
dose is 0.5 rem whole body and 2.2 rem to the thyroid.  

On March 7, 1990, the USNRC issued Amendment No. 148 to the Indian Point 2 
TS to increase the thermal power rating to 3071.4 MWt. The Safety Evaluation Report (SER) for 
this TS Amendment states in section 2.8, Environmental Consequences - Radiological, the staff 
review for the present proposal (increase in MWt) relative to radiological consequences was 
limited to one Design Basis Accident reassessed by the licensee, the SGTR accident. The SER 
continues "the staff concludes that (1) the offsite dose increases assessed by the licensee due 
to the higher power rating are insignificant, (2) the total offsite doses previously calculated by the 
licensee were well within the acceptance criteria delineated in Standard Review Plan Section 
15.6.3, and (3) the licensee's reassessment does not alter our conclusions stated in Section 
11.4 of the Indian Point Unit No. 2 SER. We find that the licensee's dose calculations and their 
assumptions are reasonable and are, therefore, acceptable". WCAP-1 2187, "Consolidated 
Edison Company of New York, Inc., Indian Point Unit 2 Stretch Rating - 3083.4 MW, Engineering 
Report", dated March 1989 Table 4-3, Indian Point Unit 2 SGTR Results, shows an increase in 
thyroid dose from 2.2 rem to 2.4 rem and an increase in whole body dose from 0.5 to 0.7 rem.  
The TS Basis and the UFSAR should have been amended at that time to show the increased 
values but were not.  

On July 1, 1991, Safety Evaluation 91 -243-EV, Revised Safety Injection System Flow 
Characteristics, was issued to evaluate changes to the Indian Point Unit No. 2 High Head Safety 
Injection (HHSI) System flow balancing criteria, and the associated changes to the HHSI flows 
used in the various plant safety analyses. The SGTR analysis was evaluated to determine the 
potential radiological consequences of the increased HHSI flow. The evaluation indicated that 
the increased HHSI flow rates would result in an increase in the offsite doses at the site 
boundary to 2.7 rem to the thyroid (from the previously analyzed 2.4 rem) and an increase to 
0.75 rem whole body (from the previously analyzed 0.70 rem). The safety evaluation concluded 
that the increases are small (less than 0.5 rem) and that the total dose is very low, being below
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the NRC definition of a small fraction of the 10 CFR 100 exposure guideline. This small fraction 
is defined as 10% of the guideline value. The TS Basis and the UFSAR should have been 
amended at that time to show the increased values but were not.  

Reanalysis has been performed utilizing the LOFTTR2 SGTR analysis methodology 
which models the effects of operator actions to offset the penalties associated with using longer 
action times. The LOFTTR2 SGTR methodology calculates break flow rate as a function of 
time. The break flow rate is integrated over time to give the total mass transferred from the 
reactor coolant system to the steam generator. The thermodynamic parameters as a function 
of time are influenced by operator actions which are modeled in the computer code. Therefore, 
the mass transferred as calculated by LOFTTR2 reflects the operator actions. An assessment 
of the Indian Point Unit 2 SGTR thermal and hydraulic analysis has been performed to evaluate 
the effect of increasing the operator action time assumed for break flow termination. Based on 
previous sensitivities for a four loop plant, it has been determined that the time to break flow 
termination can be increased to 45 minutes without exceeding the break flow in the licensing 
basis analysis. This indicates that the SGTR analysis break flow in the Indian Point Unit 2 
licensing basis remains conservative even if the 30 minute assumption for break flow termination 
is increased by 15 minutes. These conclusions are documented in Safety Evaluation 98-298
EV, Increase Steam Generator Tube Rupture (SGTR) Isolation Time to 45 Minutes from 30 
Minutes.  

Since the changes in doses presently stated in the TS 3.1 .D Basis and the USFAR 
Section 14.2.4 should have been revised in 1990 and in 1991, and since this TS Bases change 
is only an increase in time to terminate steam flow, and further since the doses of record are not 
being changed and no change to the TS results from this action, it has been determined that no 
USQ exists.


