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17.04-59 

In Request for Additional Information (RAI) 17.04-52, the process for determining 
dominant failure modes, which is described in DCD Section 17.4.7.1, Part b (Dominant 
Failure Mode Identification), should include the review of industry operating experience. 
In response to this RAI, dated September 3, 2010, the applicant proposed to add the 
following statement in Revision 3 of DCD Section 17.4.7.1, Part b: 

“In the expert panel's discussion, review of dominant failure modes are also 
considered in order to reflect industry operating experience.” 

The staff found the applicant’s response to be acceptable. However, in Revision 3 of the 
DCD, the proposed statement was placed under the first paragraph in DCD Section 
17.4.7.1, rather than in Part b of this section that describes the process for determining 
dominant failure modes. The staff requests that the applicant place the proposed 
statement in Part b of DCD Section 17.4.7.1 as originally proposed, or provide a 
justification for not making this change. 

 
 
17.04-60 

Reference 17.4-8 in DCD Section 17.4.10, Revision 3, refers to Revision 2 of MUAP-
07030-P. The staff requests that the applicant clarify whether this reference should be 
Revision 2 or 3, and update DCD Section 17.4.10 as appropriate. 

 
 
17.04-61 

DCD Section 17.4.7.3, Revision 3, states:  
“Boundary for the RAP SSCs is applicable to components and that for system or 
structure represents itself.” 

The following text in the above statement is unclear: “and that for system or structure 
represents itself.” This text can be interpreted to mean that the boundaries of the 
systems and structures are defined by the appropriate sections of the DCD. The staff 
requests that the applicant clarify in DCD Section 17.4.7.3 the above statement. 

 
 
17.04-62 

In accordance with Acceptance Criteria A.2.c in interim staff guidance DC/COL-ISG-018 
(ADAMS Accession Number ML103010113), D-RAP activities should be prescribed by 



REQUEST FOR ADDITIONAL INFORMATION 891 6268 REVISION 3 
 

2 
 

detailed procedures or instructions to direct the performance of these activities.  DCD 
Section 17.4.4, Revision 3, Part c (Procedures and Instructions), states: “General 
Manager, US-APWR project or his designated representative has prepared the 
procedures and instructions used in implementation of the D-RAP.”  DCD Section 
17.4.7.2, Revision 3, states: “The level of education and experience of voting member of 
the RAP EP is defined in the Expert Panel Implementing Procedure for US-APWR 
Reliability Assurance Program…” 
  
The staff requests that the applicant submit a copy of these procedures for the staff’s 
review.  Alternatively, the applicant can provide an overview of these procedures 
(including a description of the key elements of the procedures). 

 
 
17.04-63 

In accordance with Acceptance Criteria A.2.d in interim staff guidance DC/COL-ISG-018 
(ADAMS Accession Number ML103010113), the corrective action process applied to 
D-RAP activities should ensure that any D-RAP activity determined to be in error, failed, 
deficient, defective, or nonconforming are promptly identified, reported, and corrected. 
For example, information used to identify the RAP SSCs may be determined to be 
incorrect, or there may be a failure to communicate a key assumption to the design 
engineering organization. Therefore, the corrective action process for D-RAP that is 
described in DCD Section 17.4.4, Revision 3, Part e (Corrective Action), is limiting or 
restrictive, because it applies to only design documents that address SSC reliability 
assumptions. 
The staff requests that the applicant clarify DCD Section 17.4.4, Part e, to be applicable 
to all D-RAP activities (e.g., RAP activities determined to be in error, deficient, defective, 
or nonconforming shall be entered into the corrective action program (CAP) system and 
addressed appropriately. The CAP utilized to support the QAPD is used to implement 
the corrective actions related to the RAP). 

 
 
17.04-64 

In accordance with interim staff guidance DC/COL-ISG-018, one purpose of the RAP is 
to provide reasonable assurance that the plant is designed, constructed, and operated in 
a manner that is consistent with the “risk insights” and “key assumptions” from the 
probabilistic, deterministic, and other methods of analysis used to identify and quantify 
risk. [From ASME/ANS RA-Sa–2009, a “key assumption” is a decision or judgment that 
is made in the development of the PRA model that may influence (i.e., have the potential 
to change) the decision being made.] “Key assumptions” can include both “reliability 
assumptions” and other PRA assumptions that are not solely based on numerical 
reliability values (e.g., the following is a key assumption that is not based on numerical 
reliability values and should be identified by the risk and reliability organization and 
reviewed by the design engineering organization: room temperature will not exceed the 
limits of the safety injection pumps during its mission time given room cooling is 
unavailable). However, throughout DCD Section 17.4, Revision 3, (e.g., Sections 17.4.2, 
17.4.3, and 17.4.4) the terms “reliability assumptions” and “assumed equipment 
reliability” are often used in place of the term “key assumptions.” In addition, the term 
“risk insights” is often omitted from text in DCD Section 17.4. For example, in Section 
17.4.4, Part b, the risk and reliability organization should not only maintain and provide 
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the list of risk-significant SSCs and key assumptions, but also maintain and provide the 
risk insights. The design engineering group should review the key assumptions and take 
into consideration the risk insights. 
Based on the above comments, the staff requests that the applicant update DCD 
Section 17.4 to ensure consistent use of the terms “key assumptions” and “risk insights.” 

 
 
17.04-65 

As described in DCD Section 17.4.1, Revision 3, one purpose of the US-APWR RAP is 
to provide reasonable assurance that the US-APWR is designed, constructed, and 
operated in a manner that is consistent with the key assumptions and risk insights for the 
risk-significant SSCs. DCD Table 17.4-1 provides some of these risk insights and key 
assumptions for the risk-significant SSCs. However, DCD Chapter 19, Revision 3, 
provides a more comprehensive list of risk insights and key assumptions that DCD 
Section 17.4 should cross-reference. The staff requests that the applicant provide in 
DCD Section 17.4 (e.g., Section 17.4.3, Section 17.4.7.3, or Table 17.4-1) a cross-
reference to the risk insights and key assumptions in DCD Chapter 19. 

 
 
17.04-66 

Table 17.4-1 (Risk-Significant SSCs) of the US-APWR DCD, Revision 3, provides the 
dominant failure modes for each risk-significant SSC. The staff requests that the 
applicant address the following comments related to the dominant failure modes. 
(a) For the following risk-significant SSCs, provide the basis for not including the 

associated failure modes in DCD Table 17.4-1. 
Component ID in DCD Table 17.4-1 Potentially Dominant Failure Mode 
SIS-MOV-101A, B, C, D (Item # 3 on page 17.4-7 of DCD): CD, OM 
[Note, risk-significant operator action PZROO02PORV-DP3 requires these valves to 
be closed (see page 9-36 of the US-APWR PRA, MUAP-07030(R3)).] 
NCS-MOV-323A(B) and  
NCS-MOV-326A(B) (Item # 51 on page 17.4-16 of DCD): OD, CM, PR 
[Note, risk-significant operator action ACWOO02CT-DP2 requires opening these 
valves (see page 9-19 of the US-APWR PRA).] 
VWS-MOV-401 and  
VWS-MOV-409 (Item # 2 on page 17.4-29 of DCD): CD, OM, IL 
[Note, risk-significant operator action NCCOO02CCW requires closing these valves 
(see page 9-34 of the US-APWR PRA).] 
MSS-TCV-550A,B,C,D,E,F,G,H,J,K,L,M,N,P,Q  
(Item # 6 on page 17.4-40 of DCD): OD, CM 
[Note, risk-significant operator action MFWOO02R requires opening these valves 
(see page 9-29 of the US-APWR PRA).] 

(b) Based on request for additional information (a) above, various dominant failure 
modes may not have been identified in DCD Table 17.4-1 from the risk-significant 
operator actions in the US-APWR PRA. Therefore, the applicant should ensure that 
DCD Table 17.4-1 captures the dominant failure modes from the risk-significant 
operator actions. 

(c) Various seismic failure modes may not have been identified in DCD Table 17.4-1 
from the seismic margins analysis (SMA). For example, based on a cursory review of 
DCD Tables 19.1-54 and 19.1-55, the seismic failure modes for the refueling water 
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storage pit (RWS-MCP-001), essential chilled water pumps (VWS-MPP-001B,C), 
turbine driven emergency feedwater pump actuation valves (EFS-MOV-103A,D), and 
feedwater line check valves (EFS-VLV-018A,B,C,D) were not included in DCD Table 
17.4-1. Therefore, the applicant should ensure that DCD Table 17.4-1 captures the 
dominant seismic failure modes from the SMA. 

(d) For the following risk-significant SSCs, provide the basis for including the associated 
failure modes in DCD Table 17.4-1. 
Component ID in DCD Table 17.4-1 Failure Mode in DCD Table 17.4-1 
NCS-MTK-001B (Item # 44 on page 17.4-16 of DCD) IL, OM 
Piping (Item # 49 on page 17.4-16 of DCD) IL 
STP1 (2) (Item # 9 on page 17.4-27 of DCD) SO 

 
 
17.04-67 

Table 17.4-1 of the US-APWR DCD, Revision 3, provides the list of risk-significant 
SSCs. The staff requests that the applicant address the following comments related to 
the list of risk-significant SSCs. 
(a) Condenser water pump VWS-MPP-351A and cooling tower fan VWS-MEQ-371A 

(see Figure 4.1-21 of the US-APWR PRA (MUAP-07030(R3)) are not considered 
risk-significant in DCD Table 17.4-1. However, risk-significant operator action 
ACWOO02CT-DP2 (failure to establish the alternate CCWS by non-essential chilled 
water system cooling tower) requires starting and running these SSCs (see page 9-
19 of the US-APWR PRA). This may suggest that these SSCs are risk-significant. 
Provide the basis for not including these SSCs in DCD Table 17.4-1. 

(b) Based on request for additional information (a) above, various risk-significant SSCs 
may not have been identified in DCD Table 17.4-1 from the risk-significant operator 
actions (e.g., equipment manipulated for risk-significant local operator actions). 
Therefore, the applicant should ensure that DCD Table 17.4-1 captures the risk-
significant SSCs from the risk-significant operator actions. 

(c) Chapter 22 of the US-APWR PRA describes the internal flood risk assessment and 
states:  

“Flooding by the ESW system is assumed to be isolated within 15 minutes. If the 
isolation is failed, flood water released from the ESWS is assumed to be 
propagated to other areas (including areas in the upper floors) in the east side (or 
west side) non-restrictive area in the R/B. Flooding from the ESW system is 
assumed to be detectable using the leak detectors.”  

Provide the basis for not including these leak detectors in DCD Table 17.4-1. 
(d) Item # 42 on page 17.4-11 of DCD Table 17.4-1 identifies as risk-significant the “CVS 

charging injection line piping between RWSAT and CVS-VLV-595”. However, this is 
not consistent with the piping defined under basic events CHIPNELPIPE1 (CVS 
charging injection line piping external leak large) and CHIPNELPIPE2 (CVS piping 
between RWSAT and CVS pump external leak large), which are considered risk-
significant based on their risk importance in Tables 18.2-2 and 20.11-4 of the US-
APWR PRA, respectively. Clarify in DCD Table 17.4-1 the risk-significant piping for 
the CVS system. 

(e) Item # 4 on page 17.4-31 of DCD Table 17.4-1 identifies the following FSS piping as 
risk-significant: “from tank to tie line piping” and “from FWT to tie line.” However, 
these two piping segments seem redundant. Clarify in DCD Table 17.4-1 the risk-
significant piping for the FSS system. 
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Also, the FSS injection line piping does not appear to be risk-significant based on 
DCD Table 17.4-1. However, the SSCs on the FSS injection line piping (e.g., FSS-
VLV-006, FSS-MOV-004, Orifice FSO2) are risk-significant in DCD Table 17.4-1. 
Provide the basis for not including the FSS injection line piping in DCD Table 17.4-1. 

(f) Item # 44 on page 17.4-16 of DCD Table 17.4-1 identifies NCS-MTK-001B (B 
component cooling water surge tank) as risk-significant and does not include the A 
component cooling water surge tank. However, based on DCD Tables 19.1-54 (page 
19.1-509) and 19.1-55 (page 19.1-516) for the SMA and using the methodology in 
DCD Section 17.4.7.1, both the A and B component cooling water surge tanks 
appear to be risk-significant. Provide the basis for not including the A component 
cooling water surge tank in DCD Table 17.4-1. 

(g) Based on request for additional information (f) above and a cursory review of DCD 
Tables 19.1-54 and 19.1-55, various risk-significant SSCs may not have been 
identified in DCD Table 17.4-1 from the SMA (e.g., offsite power system ceramic 
insulators, battery racks). Therefore, the applicant should ensure that DCD Table 
17.4-1 captures the risk-significant SSCs from the SMA. 

(h) Item # 49 on page 17.4-16 of DCD Table 17.4-1 identifies the risk-significant piping 
for the component cooling water system. The staff found the text “CCWS heater 
piping” in Item # 49 to be unclear (i.e., this may be CCWS header piping). Clarify in 
DCD Table 17.4-1 the “CCWS heater piping.” 

(i) Item # 2 on page 17.4-29 of DCD Table 17.4-1 identifies VWS-MOV-401 and VWS-
MOV-409 as risk-significant with external leakage as their dominant failure mode. 
For alternate containment cooling, the text in Section 6A.14.1 (Part b on page 
6A.14.1-3) of the US-APWR PRA suggests that both VWS-MOV-401 and VWS-
MOV-409 need to close to isolate the non-essential chilled water system in order to 
prevent CCWS pump run out and to maintain heat removal capability. Therefore, 
isolation failure of the non-essential chilled water system occurs if VWS-MOV-401 or 
VWS-MOV-409 fails to close. However, fault tree event NCC-02-2 in Section 
6A.14.1.B (page 6A.14.1.B-3) of the US-APWR PRA suggests that isolation failure of 
the non-essential chilled water system occurs if VWS-MOV-401 and VWS-MOV-409 
fail to close. Clarify whether both VWS-MOV-401 and VWS-MOV-409 need to close 
to isolate the non-essential chilled water system for alternate containment cooling. 
Also, clarify whether the gate under fault tree event NCC-02-2 should be an AND 
gate or an OR gate. The US-APWR PRA and DCD should be updated accordingly. 

(j) DCD Section 9.2.1.2.2.1 (ESWPs) states: “The mode of cooling of the ESWP motors 
is site-specific and will be determined by the COL Applicant.” US-APWR PRA 
Section 6A.9.1.1 (System Description) states: “ESW pump motor is supported by 
either air cooling or water cooling, which is chosen by COL Applicant.” The US-
APWR PRA model assumes the ESW pump motors are water cooled and provides a 
simplified system diagram for water cooling of the ESW pump motors. However, 
DCD Table 17.4-1 assumes the ESW pump motors are air cooled (i.e., identifies the 
ESW pump room exhaust fans as risk-significant). Since no design-specific 
information is provided for the ESW pump motor air cooling system, the staff is not 
able to determine whether the identification of risk-significant SSCs for the ESW 
pump motor air cooling system in DCD Table 17.4-1 is acceptable. It may be more 
appropriate, during the design certification phase, not to include in DCD Table 17.4-1 
the SSCs associated with ESW pump motor cooling, because the design of this 
system is site-specific and determined by the COL applicant. Alternatively, it would 
be acceptable to simply specify the risk-significant SSCs of this system at the system 
level (i.e., specify in DCD Table 17.4-1 the ESW pump motor cooling system). It 
should be mentioned that Item # 8 on page 17.4-51 of DCD Table 17.4-1 includes 
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the text “ESW pump cooling line,” which may no longer be applicable. The US-
APWR DCD should be updated accordingly. 

(l) Based on Table 18.3-1 in the US-APWR PRA, containment isolation valves VCS-
AOV-356 and 357 appear to be risk-significant (basic event CIACF2AVCDCIV-ALL in 
Table 18.3-1). Also, these valves appear to be risk-significant based on the SMA 
(page 19.1-526 of DCD Table 19.1-55). However, these valves do not appear in 
DCD Table 17.4-1. Provide the basis for not including in DCD Table 17.4-1 these 
containment isolation valves. Include in your discussion: the associated risk 
importance measures (e.g., RAWs and FVs), if available, the consideration of risk 
evaluations that cover the full spectrum of potential events and the range of plant 
operating modes considered in Chapter 19 of the US-APWR DCD, and the expert 
panel’s deliberation for not including this SSC in RAP. 

 
 
17.04-68 

The D-RAP ITAAC described in US-APWR DCD Tier 1, Section 2.13, Revision 3, is 
consistent with the guidance provided in interim staff guidance DC/COL-ISG-018. 
However, the discussion of the D-RAP ITAAC in DCD Tier 2, Section 17.4.8, Revision 3, 
may not be consistent with DCD Tier 1, Section 2.13, Revision 3. The staff requests that 
the applicant clarify the discussion of the D-RAP ITAAC in DCD Tier 2, Section 17.4.8.  

 
 


