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Candidate Generic Issue 

 
Multi-Unit Core Damage Events 

 
Accident sequences have been identified which potentially result in core damage 
accident sequences occurring in multiple units of a multiple unit site. Multiple unit core 
damage scenarios generally results from an initiator that can fail similar equipment in 
each unit (e.g. a seismic event or an internal flooding event) or are a result of a high 
degree of sharing of systems among the units such as sharing all diesel generators. 
 
During the sequence identification and selection process for the SOARCA project for the 
Surry and Peach Bottom plants the SOARCA staff have identified scenarios in which 
both units at each plant would be expected to experience accident sequence 
progression pathways leading to core damage as a result of the initiating event. These 
scenarios, described below, have estimated frequencies which are above the screening 
threshold for inclusion into the SOARCA analysis (in fact they are among the highest 
frequency scenarios for each plant). Dual unit events impact not only the potential 
source terms, but also the potential effectiveness and the potential for successful 
implementation of mitigative measures since the plant staff must now deal with 
simultaneously with accidents in both units.    
 
Surry Dual Unit Core Damage Events 
 
Internal flooding (turbine building flood)  

CD Frequency  3.3E-6/RY (Surry Plant PRA Analysis) 
 
Failure of a 96 in. diameter circulating water (CW) line upstream of the main turbine 
condenser cannot be isolated except by installing stop logs in the high level canal inlet to 
the CW line. Minimum time to install stop logs is assumed to be 5 hours. The nominal 
gravity driven flow rate of each of the eight CW lines is 193,000 gpm. A wall separates 
the Unit 1 turbine building from the Unit 2 turbine building, however there are a number 
of non-water tight interconnecting doors (3 at the lowest TB elevation) and a common 
drain system. Hence, it is assumed that a flood in turbine building for one unit will result 
in flooding of the other unit turbine building.   
 
A two foot dike separates the emergency switchgear rooms (ESGRs) from the turbine 
building floor. The volume of water to fill both turbine buildings to the top of the dike is 
1.4 million gallons (about 7 minutes to overflow for largest possible CW line break). 
 
The turbine building flood involves flooding of the emergency switchgear rooms  for both 
reactors and both units experience accident progression sequences leading to core 
damage. Flooding of the ESGRs results in the unrecoverable loss of emergency AC 
power and DC power. 
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Peach Bottom Dual Unit Core Damage Events 
 
Long Term Station Blackout (Internal Event)  
 
Representative Frequency:  

Peach Bottom PRA (PB PRA Summary Notebook) 5.3E-7/RY  
 
Peach Bottom has four emergency diesel generators which are shared among units 2 
and 3. Each diesel generator powers one of the four emergency AC buses for each unit. 
 
The dominant SBO like sequence involves loss of offsite power and failure of diesel 
generators (B and C), no cross-tie of available DGs, failure to establish a connection to 
the Conowingo Hydro Dam AC line (SBO line) and no recovery of normal offsite power. 
Failure of EDGs B and C results in loss of the emergency service water system which 
provides cooling to the EDGs resulting in the eventual failure of the remaining operating 
EDGs. Initially the turbine driven RCIC/HPCI systems would be available until battery 
depletion results in loss of DC power for monitoring and control of these systems. 
Following depletion of the batteries it is assumed high pressure injection is lost and no 
other engineered safety systems are available.   
 
Since normal and emergency AC power is lost to both units a dual unit SBO core 
damage accident occurs. 
 
Seismic Initiated Long Term Station Blackout  
 
Representative Frequency: OERA EE Sequence Description Document   
 
This sequence involves a SBO event initiated by a seismic event. As for the internal 
event SBO discussed above it would be expected to impact both units and both units 
experience accident progression sequences leading to core damage. This sequence 
involves an unrecoverable SBO with the loss of all AC powered engineered safety 
systems and normal plant systems (all AC power is lost from time zero). The turbine 
driven systems may be available until battery depletion.  
 
Position of Plant Owners 
 
Dual unit core damage events were discussed during meetings with technical staff 
(PRA/engineering/operations) at both the Peach Bottom and Surry plants. The plant 
owner’s staff agree that these scenarios would likely involve core damage in both units. 
 
Additional information: 
 
Tadakuni Hakata of the  Japan Nuclear Safety Commission states in a recent journal 
article regarding the impact of seismic events at multi-unit sites (Hakata 2007):  
 

Many seismic PSA have been conducted, such as for NUREG-1150 [2], the individual plant 
examination IPEEE [3] and PSAs conducted in the other countries. Correlation of 
components due to seismic common effects is generally treated by sensitivity analysis of  
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zero or complete correlation, and risks for multi-unit sites as a whole have not been 
analyzed for commercial and regulatory purposes. Realistic treatment of partial correlations 
and common-caused failures over multiple plants is recently drawing more interest [4], [5], 
[6] and [7]. Simultaneous multiple plant risk analysis is inevitably important for off-site 
consequence, since potential release of radioactivity into off-site environment and the 
radiological effects could be larger than from an accident at a single reactor. Severe 
accident management and emergency planning at nuclear sites should also take into 
consideration the risks from multiple units.  

 
Flemming (2003) in a report prepared for the ACRS on improvements to PRA  
technology to support Risk-Informed Decision Making indicated the following for multi-
unit sites: 

 
As mentioned earlier, it is difficult to identify and adequately treat dependencies that exist 
between systems at multi-unit sites, particularly those with highly convoluted support 
system dependencies (systems and subsystems shared by different units). There are 
initiating events that may or may not impact two or more units at the same site, human 
action dependencies in deciding how to deploy equipment and personnel to support all 
plants on the site, and the possibility of accidents involving two or more reactors. The risk 
metrics that are being employed such as CDF and LERF are being developed either for 
one representative reactor unit, or for each reactor independently. Multi-unit reactor 
accident consequences are currently being ignored and there is no consideration that the 
frequency of core damage per site year will be increased due to independent contributions 
from each reactor at the site. 

 
 
NUREG-1437 (Appendix G) for Brunswick Units 1 and 2 (USNRC 2006) indicates that “ … 
dual-unit SBO accounts for 37 percent of the total CDF compared with only 2.3 percent 
from single-unit SBO …” 
 
The Browns Ferry Supplemental EIS for license renewal also indicated that multi-unit 
core damage events for station blackout scenarios were significant. 
 
Consideration of multi-unit operation in a PRA also may impact the estimated CDF for 
individual units. The Browns Ferry Multiple Unit PSA (1995) indicates that the mean core 
damage frequency of Unit 2 is a factor of 4 greater with all three units operating 
compared to only Unit 2 operating. 
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