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Question 06.02.02-22: 

Containment Atmospheric Circulation System 

1. In the event of a main steam line break that is high in the containment in the region outside 
of the steam generator compartments, the pressure differentials across the rupture foils and 
convection dampers will be the reverse of those which would occur for a loss of coolant 
accident or a main steam line break within a steam generator compartment. The fuses of the 
convection foils may not be exposed to the heated containment atmosphere and hence may 
not open. 

Provide analyses of the containment pressures and temperatures that would result 
from a spectrum of main steam line breaks outside of the steam generator 
compartments to determine the most severe break size.  

Provide justification that sufficient compartment dampers and doors will open to 
promote adequate containment circulation following a main steam line break outside 
of the steam generator compartments. The opening of foils and dampers may 
depend on the break size so that smaller breaks may produce less containment 
circulation and result in higher containment temperatures. 

Describe the testing program by which the opening characteristics of the foils and 
dampers assumed in the safety analysis will be verified for the pressure differentials 
resulting from a main steam line break outside of the steam generator 
compartments. 

2. The main feedwater lines traverse the annular region between the containment shell and the 
steam generator compartments. Provide evaluations of postulated main feedwater line 
breaks in the annular region demonstrating that sufficient foils and dampers will open to 
provide adequate containment post accident circulation. 

Response to Question 06.02.02-22: 

The containment response secondary side break analyses have been performed using a multi-
node GOTHIC 7.2b model.  Together with the primary side loss of coolant analyses, also 
performed with a multi-node GOTHIC 7.2b model in the Response to RAI 209, Supplement 1, 
Question 06.02.01-14, the calculational basis for the containment safety analysis has been 
completely reconstituted. 

U.S. EPR FSAR Tier 2, Sections 6.2.1 and 6.2.2 have been revised accordingly and are 
superseded in their entirety by the FSAR markups in AREVA NP Inc. letter NRC:09:128, dated 
December 17, 2009. 

1. The indicated FSAR markups include analyses of a spectrum of main steam line breaks 
(MSLB) outside the steam generator (SG) compartments.  In the analyses of breaks 
outside the SG compartments the rupture foils leading into the SG compartments are not 
credited and only the convection foils and dampers are allowed to open.  The convection 
foils leading into a SG compartment operate independently of the foils in the other SG 
compartment.  In all MSLB cases analyzed in the region outside of the SG 
compartments, the convection foils are modeled to open on a high temperature setpoint 
either above or below the pressure equalization ceiling (PEC).  In either case, the PEC 
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frame is exposed to high temperature steam and will reach thermal equilibrium with the 
containment atmosphere.  In all cases analyzed outside the SG compartment, this 
results in the convection foils opening.  For the limiting MSLB case, which is analyzed to 
occur outside the SG compartments, the convection foils open on a high temperature 
setpoint below the PEC.  For all MSLB analyses, doors inside the reactor building are 
not credited to operate. 

The testing program for the opening characteristics of the foils and dampers is described 
in the response to RAI 82 Question c.2.1-12.c (3)(1).  For main steam line breaks 
outside of the SG compartments, opening of the rupture foils on differential pressure is 
not credited. 

2. The general plant system response is similar for all secondary system pipe ruptures.  
However, the MSLB will always yield the most limiting mass and energy release rate, 
and therefore the most severe containment response, for a secondary pipe rupture, due 
to three important factors:  

i. Break size. 

ii. Integrated energy. 

iii. Break effluent conditions.  

The steam generator (SG) main feedwater (MFW) nozzle has an ID of 1.453 ft, or area 
of 1.658 ft2, which is greater than the integral flow restrictor at the SG exit nozzle (1.4 
ft2).  However, the critical flow area for a main feedwater line break (MFWLB) will be 
determined by the MFW ring area of 0.916 ft2.  The break spectrum selected for the 
MSLB envelopes the MFWLB and constitutes a limiting sequence of events for either 
break location. 

The integrated energy of the break fluid will always be greater for an MSLB than the 
MFWLB.  Once the SG tubes uncover during an MSLB any additional feedwater injected 
into the SG prior to feedwater isolation will accept energy from the primary system.  This 
additional energy is directly deposited into containment as the SG inventory flashes and 
exits the break at the steam nozzle.  In the case of an MFWLB, any MFW that is injected 
into the containment through the break will not have an opportunity to acquire additional 
primary system energy.  Thus, the integrated energy for an MSLB will always be greater 
than that of the MFWLB. 

The break effluent in an MSLB event progresses from single phase steam to two-phase 
discharge, and then back to a single-phase vapor release.  The MFWLB event initially 
experiences liquid discharge, then progresses to a two-phase release, and finally to a 
single-phase steam discharge.  Regardless of the break effluent progression, both 
scenarios cause a complete blowdown of a single steam generator, as well as the 
addition of main feedwater either to the containment (MFWLB) or to the SG (MSLB) until 
termination. 
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FSAR Impact: 

U.S. EPR FSAR Tier 2, Sections 6.2.1 and Section 6.2.2 will be revised as described in the 
response and in the FSAR markups submitted via AREVA NP Inc. letter, NRC:09:128, dated 
December 17, 2009. 
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