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ANALYSIS OF MAIN STEAM LINE BREAK WITH CONTINUED FEEDWATER ADDITION 

NRC letter dated September 7, 1982 requested additional information to 
the Consumers Power Company submittal on April 26, 1982 regarding the effects 
of a single active failure either in the actuating circuitry, including the 
actuating devices (relays and solenoid valves) or of the actuated devices 
(the feedwater regulating valves or feedwater bypass valves) for a Main Steam 
Line Break Accident. NRC review of the Main Feedwater and condensate systems 
revealed the following: that a single active failure to one of the feedwater 
regulating valves or feedwater bypass valves could cause it to remain open 
after receiving the low steam generator pressure trip signal. Also failure 
of these valves would still allow the condensate pumps to continue pumping 
water through the Main Feedwater pumps into the ruptured steam generator. 

Consumers Power Company has reviewed the request for additional information 
and is providing the following discussion: 

If offsite power remains available following an Main Steam Line Break (MSLB) 
the condensate pumps will continue to run. Since the ruptured steam generator 
depressurizes to the containment pressure the condensate pumps will provide 
runout flow to the steam generator. To account for this the operators 
of the feedwater regulating valves have been modified to close on steam 
generator low pressure. This prohibits any additional feedwater to the 
steam generator over and above that assumed in the MSLB analyses. These 
analyses~ however, assumed what were considered the worst single failures. 
The failure of a feedwater regulating valve to close was not analyzed. 

The reactor response to a MSLB was analyzed by Exxon and reported in XN-NF-77-18. 
The most severe MSLB was determined to be from 102% of rated power with a A 
resulting Minimum Critical Heat Flux Ratio (MCHFR) of 1.30. MCHFR occurs oo/ 
at the time of maximum core average heat flux. From the above report, after 
about 40 seconds following the MSLB the core average heat flux increases and 
continues to increase with the concentrated boric acid from the charging 

, pumps reaches the core at 96 seconds. From that time until the steam 
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generator empties at 126 seconds the core average heat flux remains constant 
after which it decreases. With continued feedwater, the time·until the steam 
generator empties will be lengthened. However, the peak core average -heat 
flux will be unchanged since it is not a function of the time that the steam 
generator empties. Thus, continued feedwater will not result in a lower MCHFR. 

The containment response to a MSLB was performed by Consumers Power 
Company in response to LER-80-003. That analysis assumed loss of offsite 
power along with failure of diesel/generator 1-1 which results in only one 
containment spray pump and three containment air coolers. This was 
considered to be the worst case for two reasons: 

1. Delay in containment spray due to both loss of 
offsite power and the increased time to fill the 
spray headers with one spray pump, 

2. Decreased heat removal capability with only one 
spray pump and the decreased effectiveness of 
containment air coolers in superheated atmosphere. 

The containment response to a MSLB with offsite power available but with a 
failure of a feedwater regulating valve to close has not been analyzed. It 
is felt that this senario is not as severe as that assumed in the above 
analyses because of immediate containment spray and the availability of 
three containment spray pumps and four containment air coolers. However, 
work is in progress to calculate the containment response explicity. The 
key to this analysis is the flow into the steam generator due to the condensate 
pumps. Since the condensate pumps will be pumping through the ramping down 
feedwater pumps the total flow is not easily determined. However, this 
calculation can be performed by RETRAN. Presently, a model of the condensate/ 
feedwater train is being developed for RETRAN input. It is expected that this 
analysis along with the resulting containment response analysis will be complete 
by the end of the year. Upon completion.of the analysis a submittal will be 
be forthcomming to_:the NRC. 

Brian D Johnson 
Staff Licensing Engineer 

CC Administrator, Region III, USNRC 
NRC Resident Inspector - Palisades 




