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LAR-16-025 (WEC LAR-057): Pipe Rupture 
Hazard and Flooding Analyses

Pre-Submittal Meeting
September 15, 2016



Meeting Objective and Agenda
Meeting Objective
• Provide an overview of the proposed 

changes to address mitigation of fire 
protection system flooding of the 
auxiliary building identified during 
completion of the pipe rupture hazards 
analysis (PRHA)

• Receive and address Staff feedback

Agenda
• Background
• Overview
• Results
• Licensing Impact
• Summary



Background
• DCD Rev 19 Section 3.6 only partially addressed the 

requirements for Pipe Rupture Hazard Analysis (PRHA) and 
flooding analysis.  Subsection 3.6.4.1 left some of this work 
to be addressed by the COL applicants

• The PRHA and flooding analysis could not be sufficiently 
addressed at the COL stage resulting in a License Condition 
(Vogtle LC 2.D.12(b)) to complete the analyses prior to 
installation of the evaluated piping segments



Background (cont’d)
(12) Site- and Unit-specific Conditions
(b) Before commencing installation of individual piping segments and 
connected components in their final locations, SNC shall complete the 
as-designed pipe rupture hazards analysis for compartments (rooms) 
containing those segments in accordance with the criteria outlined in the 
AP1000 DCD, Rev. 19, Sections 3.6.1.3.2 and 3.6.2.5, and shall inform the 
Director of NRO, or the Director’s designee, in writing, upon the completion of 
this analysis and the availability of the as-designed pipe rupture hazards 
analysis reports.  (emphasis added)



Overview
• Pipe Rupture Hazard Analysis (PRHA) and flooding analysis have been 

completed for the auxiliary building
– Level 1 (Elevation 66'-6"), 

Level 2 (Elevation 82'-6"), and 
Level 3 (Elevation 92'-6") and above

– Both the radiologically controlled area (RCA) and 
non-radiologically controlled area (non-RCA)

• UFSAR Subsection 3.4.1.2.2.2 describes these internal flooding analyses, 
and currently identifies the limiting break as the 
normal residual heat removal suction line 



Results
• Most analyses continue to show room/area flood levels 

ranging from a few inches to a few feet 
• Revises the bounding pipe rupture to a 

circumferential moderate-energy line break (MELB) in 
non-seismically qualified piping originating on Level 2 and  
located on the RCA side of the auxiliary building 
– 10-in fire protection system (FPS) main header loop piping 



Results (cont’d)
• This bounding evaluation has determined that significant 

flooding could occur in the auxiliary building (AB) RCA
– Flooding at the AB Level 1 could reach a depth of 19' 

(from elevation 66'-6" up to elevation 85'-6“)

– This flooding level has been evaluated and found acceptable;
equipment necessary to protect the plant is not impacted

– Changes to the FPS are necessary to limit flooding to that level



Results (cont’d)
• Limit available water for flooding event

– Moving fire water pumps 

– Resizing and re-aligning the fire water tanks

– Changes to system operation

• Add sump level instruments to recognize flooding event



Licensing Basis Impact
• Moving the fire pumps

– Motor driven fire pump and jockey pump are moved from 
turbine building to yard

– Impacts Tier 1 Table 2.3.4-3 which identifies pump location
– Impacts Tier 1 Figure 3.3-11B (SUNSI)
– Impacts several Tier 2 (SUNSI) general arrangement figures



Licensing Basis Impact
• Resizing and re-aligning the fire water tanks

– Both tanks of equal size
– Normal alignment is to a single tank
– Impacts Tier 1 Section 2.3.4 and Table 2.3.4-2 identification of 

tank volume 
– Impacts Tier 1 Figure 2.3.4-1 showing alignment
– Impacts several Tier 2 sections discussing system design

and operation



Licensing Basis Impact
• Add WLS sump level instrument to recognize flooding event

– Redundant, safety-related, seismic sump level instruments
– AB Level 1 sumps (elevation 66'-6")
– Impacts Tier 1 Section 2.3.10 Design Description
– Impacts Tier 1 Tables 2.3.10-1,2,3 showing instrument design 

requirements, safety class, seismic category, MCR display
– Impacts Tier 1 Table 2.3.10-4 showing ITAAC
– Impacts several Tier 2 sections discussing WLS design

and operation



Licensing Basis Impact
• Other flooding events

– Flood scenarios and resulting flooding levels 
– Impacts Tier 1 Table 3.3-2 showing flood levels and required walls 

and floors necessary to protect systems and components
– Impacts Tier 2 Section 3.4 discussions of flooding analysis results
– Impacts Tier 2 Section 3.6 to add pressure relief panels, flappers 

and louvers to limit flooding conditions
– Impacts Tier 2 various sections as necessary for event, system and 

component descriptions



Licensing Basis Impact
• License Condition 2.D(12)(b)

– … shall complete the as-designed pipe rupture hazards 
analysis for compartments (rooms) containing those 
segments in accordance with the criteria outlined in the 
AP1000 DCD, Rev. 19, Sections 3.6.1.3.2 and 3.6.2.5 (as 
modified by Amendment No. __), and shall inform… 



Summary
Questions & Discussion


