
Response to Action Item 19-15 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-15 (AI 19-15) 
Section 19.1.2, “Quality of PRA,” additional justification of the “Gap Analysis” and the technical 
adequacy of internal fires PRA and PRA-based SMA are not found. 

Response 
The response to PRA-122 (AI 19-129) addresses the issue identified in PRA-15. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 



Response to Action Item 19-16 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-16 (AI 19-16) 
Section 19.1.2, “Quality of PRA,” the applicant referenced the requirements in ASME/ANS 2009 
PRA Standards for its “Gap Analysis,” however the previous PRA Standards nomenclature was 
used for supporting requirements when reporting the results in the DCD. 

Response 
The response to PRA-122 (AI 19-129) addresses the issue identified in PRA-16. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 



Response to Action Item 19-54 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-54 (AI 19-54) 
The staff could not find a summary of the uncertainty analysis results for the at-power fire 
analysis. 

Response 
The staff is correct in that an uncertainty analysis was not performed for the at-power fire PRA.  
The at-power fire PRA was created using SAREX, and due to issues with how the SAREX code 
uncertainty module calculates uncertainty, and how the at-power fire PRA was quantified, it did 
not have the ability to perform a parametric uncertainty analysis on the at-power fire PRA.  
(Note that the LPSD FPRA was created in CAFTA; hence, a parametric uncertainty analysis 
was performed on the LPSD FPRA CDF and LRF results.  This uncertainty analysis is 
presented in Section 19.1.6.3.2.4 of the DCD.) 

The at-power internal events, fire and flooding PRA models are currently being converted to 
CAFTA as part of the next model update.  When complete, the DCD will be revised to include 
the updated results including the uncertainty analysis for all models.  This will ensure that the at-
power fire and flooding PRA models are consistent with the at-power internal events PRA model. 

Impact on DCD  
There is no impact on the DCD at this time.  The DCD will be revised to include a summary of 
the at-power fire PRA uncertainty analysis after the next PRA update. 

Impact on PRA 
The at-power internal events, flood and fire PRA models are being converted to CAFTA. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



Response to Action Item 19-119 Section 19.2 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.2 

Issue #SA-6 (AI 19-119) 
Table 19.2.3-1 Hydrogen Control System Design Status of APR1400 DCD Rev. 0 identifies 
locations of only 2 of 8 igniters and 23 of 30 PARs.  The staff could not identify locations of all 
the igniters and PARs on the table.  

Response 
Table 19.2.3-1 is revised (See Attachment).  

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports.



APR1400 DCD TIER 2 

Attachment – Table 19.2.3-1 DCD Markup for Question SA-6 

[Table 19.2.3-1, Pages 19.2-60] 

Table 19.2.3-1 
 

Hydrogen Control System Design Status 
 

Security-Related Information – Withhold Under 10 CFR 2.390 
 

Installation Compartment Igniter 
(Unit) 

PAR 
(Unit) Remarks 

Reactor Detector Tube 
Compartment, Reactor Cavity Head 
and Access Area 

1 2 Hydrogen Release 
Compartment 

Inside IRWST - 4 
Hydrogen Release 
Compartment 
(before VB) 

Regenerative Heat Exchanger 
Compartment 1 1 Hydrogen Concentration 

Anticipated Area 

Annular 
Compartment 

EL. 100’ 

- 

2 

IRWST Vent Point 
and Main Flow Path EL. 114’ 2 

EL. 136.5’ 2 

Steam Generator #1 Compartment  2 2 Hydrogen Release 
Compartment 
and Main Flow Path Steam Generator #2 Compartment 2 2 

Pressurizer Compartment 2 1 Hydrogen Release 
Compartment 

Upper Compartment and 
Containment Dome - 12 - 

Total 8 30 - 
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Response to Action Item 19-125 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-118 (AI 19-125) 
First bullet on Page 10 of PRA notebook “Other External Event, APR1400-K-P-NR-01801-P” 
states “DCD Section 3.5.1.3 shows that the probability of unacceptable damage resulting from 
turbine failure is 2.1E-9 per year…”  The staff reviewed Section 3.5.1.3 of the DCD and found 
no information relevant to the above statement. 

Response 
Other External Event Notebook (APR1400-K-P-NR-01801-P) is revised as shown below:  

• Turbine Missile: The turbine generator layout for the APR1400 is considered to be a 
favorable orientation and excludes all SSCs from low-trajectory turbine missile strikes.  
This conforms to RG 1.115.  DCD Section 3.5.1.3 states that the probability of 
unacceptable damage resulting from turbine failure is less than 1×10-7 per year.  
Therefore, turbine missile is not considered as a design-basis event.  The turbine 
missile hazard is also screened out in the PRA because of the low probability. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
The notebook APR1400-K-P-NR-013801-P will be revised as stated in the response. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 
 



APR1400 PRA NOTEBOOK 

Attachment – APR1400-K-P-NR-013801-P Markup for Question PRA-118 
 
[APR1400-K-P-NR-013801-P, Page 10] 
 

• Turbine Missile: The turbine generator layout for the APR1400 is considered to be a 
favorable orientation and excludes all SSCs from low-trajectory turbine missile 
strikes.  This conforms to RG 1.115.  DCD Section 3.5.1.3 states that the probability 
of unacceptable damage resulting from turbine failure is less than 1x10-7 per year.  
Therefore, turbine missile is not considered as a design-basis event.  The turbine 
missile hazard is also screened out in the PRA because of the low probability. 
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Response to Action Item 19-126 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-119 (AI 19-126) 
Table 19.1-80 of APR1400 DCD, it is unclear how the main control room would cope with 
external fire (forest fire), i.e., smoke. 

Response 
Section 6.4 of the DCD discusses APR1400 plant habitability systems.  In Section 6.4.e. it 
states that the habitability systems, which include HVAC for the control room envelope (CRE) is 
designed to protect plant personnel from smoke from an onsite fire.  Note that the CRE includes 
the main control room (MCR), the Technical Support Center and other related areas (see DCD 
Section 6.4.2.1. for more details on rooms comprising the CRE). 

DCD Section 6.4.2.2 (page 6.4-6) states that smoke detectors are provided in the outside air 
intakes and the supply and return air ducts for the control room HVAC system.  Upon detection 
of smoke in the outside air intake, the smoke damper in the outside air intake duct is closed 
automatically.  Smoke detection is annunciated in the MCR and remote shutdown room (RSR). 
In the case that smoke is detected at both outside air intakes, the smoke dampers in the outside 
air intakes are closed automatically, and the operator manually places the system into 
recirculation mode without outside makeup air. 

DCD Table 19.1-80 is revised to add information stating that the design information in 
Section 6.4.2.2 of the DCD demonstrates how the MCR would cope with smoke from an 
external fire (See Attachment). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 
 



APR1400 DCD TIER 2 

  Attachment – Table 19.1-80 DCD Markup for Question PRA-119 

[Table 19.1-80, Page 19.1-726] 

Table 19.1-80 (2 of 5) 

External Hazard 

Typical 
Screening 
Criteria(1) ASME Standard Remarks APR1400 Treatment 

Fog 1 Could increase the frequency of man-made hazard 
involving surface vehicles or aircraft; accident data 
include the effects of fog. 

Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria. 

Forest Fire 1, 3 Fire cannot propagate to the site because the site is 
cleared; plant design and fire-protection provisions 
are adequate to mitigate the effects. 

Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria.  The design information in Section 
6.4.2.2 demonstrates how the MCR would cope with smoke from an 
external fire.  COL Action item entered to ensure the site specific 
susceptibility is not an outlier with respect to this item. 

Frost 1 Snow and ice govern Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria. 

Hail 1 Other missiles govern. Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria. 

High Summer Temperature 1 Can often be excluded where the ultimate heat sink 
temperature is designed for at least 30 days of 
operation, taking into account evaporation, drift, 
seepage, and other water-loss mechanisms. 
Evaluation is needed of possible loss of air cooling 
due to high temperatures. 

Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria.  COL Action item entered to ensure 
the site specific susceptibility is not an outlier with respect to this item. 

High Tide 4 Included under external flooding. Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria. 

Hurricane 4 Included under external flooding; wind forces are 
covered under extreme winds and tornadoes. 

Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria. 

Ice Cover 1, 4 Ice blockage of river included in flood; loss of 
cooling-water flow is considered in plant design. 

Issue screened from consideration in Chapter 19 of the DCD based upon 
ASME Standard Screening Criteria. 
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Response to Action Item 19-127 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-120 (AI 19-127) 
Related to Reference 24 of APR1400 DCD Chapter 19, the V&V activities provided in the 
“Software Verification and Validation Report, SAREX V13 SVVR” (Item 26 of KHNP electronic 
reading room (ERR)) only focus on the differences between SAREX Version 1.2 and 
Version 1.3 (i.e., user interface of ETA, user interface of CSA, and algorithm to quantity of the 
ET).  The staff finds no V&V information on the entire computer code. 

Response 
Since the software platform will be switched to EPRI R&R Workstation, the V&V documents for 
SAREX are not relevant any longer, and any references to SAREX code will be removed from 
the DCD during next PRA update. 

Impact on DCD 
The DCD will be revised during next PRA update. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 

 



Response to Action Item 19-132 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-125 (AI 19-132) 
The description of the top fire PRA LRF cutset “#1 -F157-AMCR-4-4 Trans Fire, Supp. Fails, 
ASD” in Section 19.1.5.2.2.2 of APR1400 DCD Rev. 0 states that an estimated conditional large 
release probability of 0.01 is assumed for alternate shutdown from the remote shutdown 
console but provides no basis for this assumption. 

Response 
The Level 1 fire analysis developed the conditional probability of core damage (CCDP) of 0.1.  A 
conditional probability of large release (CPLR) given core damage was assumed to be another 
factor of 0.1.  This was based on the total CPLR of internal events being 0.084.  Given that the 
internal events CPLR includes SGTR and ISLOCA initiating events (which do not apply to the 
fire analysis), the use of 0.084 for fires was judged to be a conservative approximation.  To add 
additional conservatism, this CPLR was rounded up to 0.1.  Therefore, for the assessment of 
fire-induced control room abandonment, the frequency was multiplied by the CCDP of 0.1 for 
CDF and by the CPLR of 0.01 for LERF.  The resulting CDF for the referenced cutset is 2.36E-7, 
and the resulting LERF is 2.36E-8.   

The cutset description in the DCD is revised as shown in Attachment A to provide more detail 
about the 0.01 conditional probability. 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 
 



APR1400 DC TIER 2 

Attachment 1 – Section 19.1.5.2.2.2 DCD Markup for Question PRA-125 
 

[Section 19.1.5.2.2.2, Page 19.1-143] 

The top 100 fire PRA LRF cutsets are presented in Table 19.1-50, and the top four dominant LRF 
fire scenarios are described below: 

#1 -F157-AMCR-4-4 Trans Fire, Supp. Fails, ASD 

Scenario F157-AMCR-4-4 involves unsuppressed transient fires in fire compartment F157-
AMCR, the MCR.  The MCR analysis assumes the operators have approximately 8 minutes to 
extinguish a transient fire before visual obscuration results in the need to evacuate the MCR and 
perform shutdown from the RSC.  The 8-minute time frame is based on the estimated time to the 
peak heat release rate from common trash can fires and a review of room effects testing 
published in NUREG/CR-4527.  An estimated CLRP of 0.01 is assumed for ASD from the RSC.  
Note that due to the lack of fire PRA-credited equipment in the MCR, and use of fiber-optic 
cable for almost all MCR controls, the resulting initiator is likely a simple transient as no PRA-
credited equipment is directly damaged by the fire, and spurious operations resulting in more 
complicated initiators are unlikely.  The 0.01 CLRP (given the fire initiating event) factors in the 
conditional core damage probability (given control room abandonment) of 0.1 developed in the 
Level 1 analysis, and another conditional probability of large release (given core damage) of 0.1.  
The conditional large release (given core damage) of 0.1 is based on the total CLRP of 0.084 in 
the internal events Level 2 analysis.  Given that the internal events CLRP includes SGTR and 
ISLOCA initiating events (which do not apply to the fire analysis), the use of 0.084 for fires was 
judged to be a conservative approximation.  To add additional conservatism, this CLRP was 
rounded up to 0.1.  Therefore, CLRP (given the fire initiating event) is 0.1 * 0.1 = 0.01. 

 
 

AI 19-132_19.1_#PRA-125 Attachment (1/1)



Response to Action Item 19-133 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-126 (AI 19-133) 
Table 19.1-27 of APR1400 DCD Rev. 0 show 14 PDSs contribute to 95.4 percent of the core 
damage sequences.  However, using the frequency values listed in the table and an internal 
event CDF of 1.3 × 10-6/year (DCD Section 19.1.4.1.2.1), the NRC staff calculated only 78.3 
percent of core damage sequences represented by these 14 PDSs. 

Response 
DCD Table 19.1-27 has been revised as per the response to PRA-163 (AI 19-182).  This 
revision addresses the issue identified for PRA-126 as well. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 

 
 



Response to Action Item 19-135 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-128 (AI 19-135) 
Related to Item 17 of the KHNP ERR, “Ex-Vessel Severe Accident Analysis for the APR1400 
with the MELTSPREAD and CORQUENCH Codes,” dated August 28, 2012: 

a. The type of concrete used in the APR1400 design is not defined. 

b. The dimensions of the reactor cavity sump (lengths, width, and depth) are not provided. 

c. The depth from the bottom of the reactor cavity sump to the containment liner is not 
provided. 

d. Table 9 provides the calculation results of concrete ablation depth for three different 
types of concrete:  siliceous, limestone-common sand, and limestone-limestone.  
However, Table 9 does not provide the reactor cavity sump ablation depth results for 
siliceous concrete. 

e. The calculation report attributes the quenching of debris in the reactor cavity sump to 
the large sidewall surface area of the in comparison to the axial area.  It is not clear 
whether or not the computer code assumed uniform mixing of gasses with melt for the 
gasses generated from sidewall erosion. 

f. Section 2.1 of the report notes a modeling deficiency for wet cavity that the code does 
not calculate melt fragmentation and cooling as the core debris relocates through water 
and onto the cavity floor.  The effects of this deficiency on calculation results and steps 
taken to address the deficiency are not described. 

g. Figure 16(b) provides the legend for both axial and radial ablation depth but the results 
only show radial ablation.  

Response 
The responses to above questions are as follows: 

a. The type of concrete (i.e. concrete mix design) is the Limestone-Common Sand (LCS) 
type of concrete based on the MCCI evaluation results, used for the MAAP4 
calculations.  The COL Item 3.8(3) specifies the requirements for the concrete mix 
design. 

b. The length, width, and depth of the reactor cavity sump are 6 ft. (1.83 m), 5 ft. (1.52 m), 
and 4 ft. (1.22 m), respectively. It is assumed that the sump in the COREQUENCH 
model is a little bit bigger than the real design for the conservative results in the ablation 
depth. The area of side walls is 105.8 sq ft. (9.83 m2) and the area of floor is 30.8 sq ft. 
(2.86 m2) in the CORQUENCH model. 



Response to Action Item 19-135 Section 19.1 

c. The depth from the bottom of the reactor cavity sump to the containment liner is 3 ft. 
(0.91 m). 

d. The corium pool in the reactor cavity sump has a different cross-section area from the 
pool in the remaining cavity, and the walls and the floor in the sump may be subject to 
deeper ablation than the remaining cavity walls and floor because of the dimensions of 
the reactor cavity sump provided above. The siliceous type shows deeper ablation than 
the other types which are the limestone-limestone and the limestone-common sand. 
Accordingly, the ablation depth in the reactor cavity sump for the siliceous concrete 
does not meet the requirement and it is not included as the applicable materials in the 
Table 9. 

e. The surface area of side walls in the sump is about three times larger than the floor 
area. Thus, the sidewall surface area initially constitutes 77% of the total surface area in 
contact with the melt and available for gas release from core-concrete interaction. In our 
judgement, the COREQUENCH model assumes the uniform mixing of gases with melt 
for the gases generated from sidewall erosion.  

f. In order to supplement this deficiency in MELTSPREAD, the CORQUENCH calculation 
is based on a very conservative assumption, which ignores the particle bed created 
during the initial jet breakup phase. This means that the particle bed can only be 
created through melt eruption when MCCI occurs.   

g. The results for both axial and radial ablation depth are same in the limestone type. If it 
is the siliceous type, the axial ablation depth is deeper than the radial direction. Those 
results correspond with the actual experiments. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



Response to Action Item 19-143 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-136 (AI 19-143) 
DCD Section 19.1.6.3.1.2 “Key Assumptions,” Item dd states that, “automatic suppression is 
only credited in F000-TB; based on inspection of the equipment and cables in this compartment, 
the only potential LPSD fire-induced initiating event is loss of offsite power (LP). Therefore, fires 
that could potentially damage the offsite power cables in F000-TB that are successfully 
suppressed are assumed to have no LPSD fire risk impact; non-suppressed fires are assumed 
to result in an LP event (Task 11 – SCA).”  This appears to be a key assumption that should be 
considered for inclusion in the risk insights table (DCD Table 19.1-4). 

Response 
Table 19.1-4 of the DCD is revised to include this risk insight (See Attachment). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 
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Attachment – Table 19.1-4 DCD Markup for Question PRA-136 
 

[Table 19.1-4, Pages 19.1-259] 
Table 19.1-4 (25 of 25) 

 
No. Insight Disposition 

Risk Insights from PRA Models 

58 The fire PRA assumes that the fire barrier management procedures used during LPSD will include 
directions to provide reasonable assurance that breached risk-significant fire barriers can be closed 
in sufficient time to prevent the spread of fire across the barrier. The procedural direction is to 
include the use of a fire watch whose duties are commensurate with the risk associated with the 
barrier. For example, for fire barriers that separate two fire compartments that both contain no 
equipment or cables necessary to prevent core damage or large early release during LPSD 
conditions, or have been demonstrated to have low risk significance, there will at least be a roving 
fire watch to check the barrier during rounds. For fire barriers separating fire compartments that 
contain equipment or cables necessary to prevent core damage or large early release during LPSD 
conditions, and have been demonstrated to be risk significant with respect to fire, a permanent fire 
watch will be established until the barrier is reclosed. In the latter case, the fire barrier management 
procedure is to direct that hoses or cables that pass through a fire barrier use isolation devices on 
both sides of a quick-disconnect mechanism that allow for reclosure of the barrier in a timely 
fashion to re-establish the barrier prior to fire spread across the barrier. 

Subsection 19.1.6.3.1.2 
COL 19.1(11) 

59 Based on inspection of the equipment and cables in fire compartment F000-TB (Main Turbine 
Building Area), the only potential LPSD fire-induced initiating event from fires in F000-TB is loss 
of offsite power (LOOP).  Therefore, fires that could potentially damage the offsite power cables in 
F000-TB but are successfully suppressed by an automatic suppression system are assumed to have 
no LPSD fire risk impact; non-suppressed fires that could potentially damage the offsite power 
cables in F000-TB are assumed to result in an LOOP event. 

Section 19.1.6.3.1.2 
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Response to Action Item 19-144 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-137 (AI 19-144) 
DCD Section 19.1.6.3.1.2 "Key Assumptions," Item v states that, "Initiators TC and TS (total 
loss of component cooling and total loss of essential service water) were screened from the 
LPSD FPRA; it was determined that there were no credible fire scenarios that could cause 
these initiators (Task 5)."  This appears to be based on an assumption that CCW fire barriers 
remain intact, which appears to be a key assumption that should be considered for inclusion in 
the risk insights table (DCD Table 19.1-4). 

Response 
This is based on the internal events multi-compartment analysis which determined that there 
was no common barriers between the various Division 1 and Division 2 CCW and ESW 
buildings.  The reference plant (i.e., Shin-Kori 3&4) drawings show possible common barriers 
between FD-D01A and FD-D01B (CCW HX rooms) and between FK-K01 and FK-K02 (SX 
pump rooms); however, for the APR1400 analysis it was assumed (and later verified - See 
Attachment 1) that there is no common barrier.  In addition, the CCW pump rooms are located 
on opposite sides of the Auxiliary Building (Division 1 in Quadrant C and Division 2 in Quadrant 
D) with a minimum of 2 fire compartments separating them.  Hence, in order for a multi-
compartment fire to impact both trains of CCW, it would need to fail multiple barriers spreading 
into several fire compartments.   

The Risk Insights Table (Table 19.1-4 of the DCD) is revised as shown in Attachments 2 to 
include these risk insights for SX and CC, respectively. 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment 1 – Section of APR1400 Plant Layout Drawing 
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APR1400 DCD TIER 2 

Attachment 2 – Table 19.1-1 DCD Markup for Question PRA-137 

 [Table 19.1-1, Pages 19.1-268 through 269] 

Table 19.1-4 (10 of 25) 

No. Insight Disposition 

Risk Insights from Key Design Features 

20 The following are important aspects of the essential service water system (ESWS), which is the 
ultimate heat sink (UHS) as represented in the PRA: 

The ESWS has two redundant and separate safety-related divisions, each with capacity to achieve 
and maintain safe shutdown. Each division has two pumps. The two CCW heat exchanger 
structures (one per division) and the two ESW buildings are seismic Category I. The supply and 
return lines in one division of the ESWS are completely separated from the supply and return lines 
of the other division. ESW cooling tower configuration is based on a two-basin design. 

During normal operation, one ESW pump in each division is running with the second pump in 
standby mode. The standby pump will automatically start if the running pump in that division trips. 
This configuration improves availability of the ESWS. 

Due to physical separation, there are no single or multiple compartment fire scenarios resulting in a 
total loss of ESW. 

Subsection 9.2.1.2 
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Attachment 2 – Table 19.1-1 DCD Markup for Question PRA-137 
 

Table 19.1-4 (11 of 25) 

No. Insight Disposition 

Risk Insights from Key Design Features 

21 The following are important aspects of the component cooling water system (CCWS) as 
represented in the PRA:  
 
The CCWS has two redundant and separate safety-related divisions, each with capacity to achieve 
and maintain safe shutdown. Each division has two pumps. The two CCW heat exchanger 
structures (one per division) are seismic Category I. 
 
The CCWS has a crosstie between two divisions, which can be used if one division is not 
available, to prevent a potential initiating event or to mitigate the accident consequences. When the 
division crosstie is used, both pumps on the operating division need to run. 
 
During normal operation, one CCW pump in each division is running with the second pump in 
standby mode. The standby pump will automatically start if the running pump in that division trips. 
This configuration improves availability of the CCWS. The nonessential headers are isolated 
automatically on a safety injection actuation signal (SIAS) or a low-low surge tank level signal.  
 
The COL applicant is to provide a program for developing and implementing emergency operating 
procedures, including the procedures for use of the divisional crosstie when needed.  
 
Due to physical separation, there are no single or multiple compartment fire scenarios resulting in a 
total loss of CCW. 

 
 
 
Subsection 9.2.2.2 
 
 
 
 
 
 
 
Subsection 9.2.2.2.1 
 
 
 
 
COL 13.5(5) 
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Response to Action Item 19-148 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-141 (AI 19-148) 
There appears to be no CCF events with RAW values between 20 and 30 for the Level 1 at-
power internal events analysis.  In general, the PRA notebooks (i.e., APR1400-K-P-NR-013107-
P "Quantification Notebook") have no additional information on importance measures (i.e., a 
more complete listing) beyond what has been included in the DCD. 

Response 
There are CCF events with RAWs between 20 and 30 for the at-power internal events Level 1 
PRA; however, that is not the information that is listed in Table 19.1-22 of the DCD, and Table 5 
of the Quantification Notebook.  Rather, these tables contain RAW values for SSCs based on 
the maximum RAW of all CCF events associated with the SSC.  

The RAW values stated in the Table 19.1-22 of the DCD and Table 5 of the Quantification 
Notebook are correct, however, the titles and column headings in these tables are not accurate.  
The tables should be titled “Internal Events Key Equipment by Maximum CCF RAW (CDF)”, the 
second column heading should be “Equipment ID,” and the third column heading should be 
“Equipment Description” since the tables are based on equipment and not CCF events. 

Recall that the ultimate purpose for risk ranking is not to identify significant or “key” basic events 
(BE) or common cause failure (CCF) events, but rather to identify key SSCs.  To identify key 
SSCs, the importance measures of an SSC’s BEs and CCF events are reviewed.  Subjective 
importance levels (e.g., basic event RAW > 2, or CCF event RAW > 20, etc.) are agreed upon 
within the industry to identify when an SSC is to be considered as “key.”  So, for example, if any 
of an SSC’s BE RAW values is > 2, it is considered to be a key SSC regardless of the RAW 
values of its other basic events or of its associated CCF events.  Likewise, if all RAWs for an 
SSC’s BEs are less than 2, but at least one of its CCF event RAWs is > 20, the SSC is 
considered to be “key” based on MEI 00-04. 

With this in mind, both Tables 4 and 5 in the Quantification Notebook, and both Tables 19.1-20 
and 19.1-22 of the DCD are populated with SSCs (i.e., equipment), and not the BE or CCF 
events from the PRA.  In addition, since the ultimate goal is to identify the key equipment, only 
the maximum values are presented in the tables.  For example, in the table below, there are 9 
CCF events with a RAW > 20 associated with the four SX pumps (and several < 20), and 
several others which are less than 20. 

  

 
 



Response to Action Item 19-148 Section 19.1 

CCF Event RAW 

SXMPKQ4-PP01A/B/2A/B 2050 
SXMPWQ4-PP01A/B/2A/B 847 
SXMPKQ3-PP01A/B/2B 57 
SXMPWQ3-PP01A/B/2A 48 
SXMPKQ3-PP01A/B/2A 42 
SXMPWQ3-PP01A/B/2B 41 
SXMPWQ3-PP01A/2A/B 40 
SXMPKQ3-PP01A/2A/B 25 
SXMPKQ3-PP01B/2A/B 21 
SXMPKQ2-PP01/2B 16 
SXMPWQ3-PP01B/2A/B 13 
SXMPWQ2-PP01/2A 5.9 
SXMPWQ2-PP01/2B 5.3 
SXMPKQ2-PP01/2A 3.0 
SXMPWQ2-PP01A/2B 2.9 
SXMPWQ2-PP01A/B 2.5 
SXMPWQ2-PP02A/2B 1.9 
SXMPKQ2-PP01A/B 1.5 
SXMPKQ2-PP02A/1B 1.5 
SXMPKQ2-PP02A/B 1.4 
SXMPKQ2-PP01A/2B 1.4 
SXMPWQ2-PP02A/1B 1.2 

The maximum RAW of 2050 happens to be the CCF of all four SX pumps to run which is 
identified in the PRA by CCF event SXMPKQ4-PP01A/B/2A/B, and this happens to be ranked 
as the 7th highest (when compared to all other modeled SSCs).  Therefore, in Table 5 of the 
Quantification Notebook, and in Table 19.1-22 of the DCD, all four SX pumps are identified as 
having a maximum CCF RAW of 2050 which is > 20; hence, all four SX pumps are considered 
to be key equipment since there CCF RAW is > 20.  In addition, since the other CCFs for the SX 
pumps are all less than 2050, they are not included in the Tables.  It is not that their values are 
unimportant, they are merely not necessary to identify the SSCs as key. 

Attachment 1 contains the DCD markup to clarify the title and column headings for Table 19.1-
22.  In addition, for clarity, the table titles and column headings of DCD Table 19.1-20 (see 
Attachment 2) will be edited to identify that these tables contain the maximum RAW values for 
the SSC based on basic events associated with the SSC. 

Finally, note that it is recognized that this convention for listing the importance measures was 
not used in other areas of the PRA (e.g., fire PRA, etc.); therefore, in the next update, when the 
importance measure tables are created, they will be updated in a consistent fashion. 

 
 



Response to Action Item 19-148 Section 19.1 

Attachments 3 and 4 contain the Quantification Notebook markups to clarify the title and column 
headings for Table 5 and Table 4 respectively, and these will be available in the electronic 
reading room. 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model; however, the notebook APR1400-K-P-NR-013107-P will 
be revised as stated in the response. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 
 



APR1400 DCD TIER 2 

Attachment 1 – Table 19.1-22 DCD Markup for Question PRA-141 
 

[Table 19.1-22, Pages 19.1-382] 
 

Table 19.1-22 (1 of 3) 
 

Level 1 Internal Events Key CCF by RAW (CDF) 
 

Rank Equipment ID Equipment Description Max 
RAW 
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APR1400 DCD TIER 2 

Attachment 2 – Table 19.1-20 DCD Markup for Question PRA-141 
 
[Table 19.1-20, Pages 19.1-374] 
 

Table 19.1-20 (1 of 6) 
 

Level 1 Internal Events Key Equipment by Basic Event RAW (CDF) 
 

Rank Equipment ID Equipment Description 
Max 

RAW 
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APR1400 DC PRA NOTEBOOK 

Attachment 3 – Table 5 APR1400-K-P-NR-013107-P  Markup for Question 
PRA-141 

 
[Table 5, page 60] 
 

Table 5 Level 1 Internal Events Key Equipment by CCF RAW (CDF) 

Rank Equipment ID Equipment Description Max 
RAW 
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APR1400 DC PRA NOTEBOOK 

Attachment 4 – Table 4 APR1400-K-P-NR-013107-P Markup for Question 
PRA-141 

 
[Table 5, page 55] 
 

Table 4. Level 1 Internal Events Key Equipment by Basic Event RAW (CDF) 

Rank Equipment ID Equipment Description Max 
RAW 
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Response to Action Item 19-150 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-143 (AI 19-150) 
The HRA notebook (013105-P) describes the HRA methods but does not document how they 
were used to identify HFEs and evaluate HEPs for the APR1400 DC PRA.  For example, 
Appendix D "Pre-initiator Human Failure Event Assessment" shows the worksheet, but its 
application to APR1400 HFEs is not evident. 

Response 
The revised HRA notebook (APR1400-K-P-NR-013105-P) will be uploaded in the electronic 
reading room. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 



Response to Action Item 19-151 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-144 (AI 19-151) 
The HRA notebook (013105-P) states, "A list of identified HFEs that have been screened, the 
basis for screening, and the value chosen is provided in Appendix O."  However, Appendix O, 
"Post-Initiator HFE Assessment" does not contain this information 

Response 
The revised HRA notebook (APR1400-K-P-NR-013105-P) will be uploaded in the electronic 
reading room. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 



Response to Action Item 19-156 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-149 (AI 19-156) 
Section 19.1.5.3.1.5 of APR1400 DCD Rev. 0 states that the conditions assumed for main 
steam and connected systems were “35.2 kg/m3 at 69.3 kg/cm2g (2.20 lbm/ft3 at 985 psig),” but 
the basis was not provided. 

Response 
The DCD Section 19.1.5.3.1.5 is revised as shown in Attachment. 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 
 



APR1400 DCD TIER 2 

Attachment – Section 19.1.5.3.1.5 DCD Markup for Question PRA-149 

[Section 19.1.5.3.1.5, Page 19.1-158] 

h. The water density is assumed to be 999.6 kg/m3 (62.4 lbm/ft3) (using the ASME steam
table value at standard temperature and pressure [STP] for most systems).  This value is
assumed to vary negligibly at all system conditions that can be potential flood contributors,
with the following exceptions taken from Table 10.1-1 of the DCD:

1) Feedwater discharge: 829.8 kg/m3 at 232.2 °C and 91.4 kg/cm2g (51.8 lbm/ft3 at
450 °F and 1,300 psig)

2) Main steam and connected systems: 35.2 kg/m3 at 69.74 kg/cm2g (2.20 lbm/ft3 at
992 psia)

i. Some segments of normally pressurized systems (e.g., drain lines downstream of an
isolation valve) are normally isolated that are screened out.
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Response to Action Item 19-157 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-150 (AI 19-157) 
Section 19.1.5.3.2.1 of APR1400 DCD Rev. 0 states that “[a]ll of the significant events that 
contribute to CDF are flooding events in the auxiliary building.  Furthermore, all the events that 
contribute to CDF are breaks that are larger than the design basis break.”  The breaks that are 
larger than the design basis break were not identified and it is not clear why the design basis 
break is smaller than these breaks. 

Response 
The DCD Section 19.1.5.3.2.1 is revised as shown in Attachment. 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 
 



APR1400 DCD TIER 2 

Attachment – Section 19.1.5.3.2.1 DCD Markup for Question PRA-150 
 
[Section 19.1.5.3.2.1, Page 19.1-161] 

 
19.15.3.2.1 Flooding Initiating Events 

 
Significant flooding initiating events that contribute to the CDF and the LRF are shown in 
Table 19.1-64 and Table 19.1-65, respectively. 

All of the significant events that contribute to CDF are flooding events in the auxiliary 
building.  Furthermore, all the events that contribute to CDF are breaks that are larger than 
the design basis break.  For moderate energy pipe breaks, such as fire protection, the design 
basis pipe break size is the one-half the diameter of the pipe multiplied by one-half the 
thickness of the pipe. The vast majority of initiating events that contribute to internal 
flooding core damage risk are caused by breaks in the fire protection system. 

The largest contributor to CDF is a large fire protection system break in Quadrant B.  This 
event begins with a break that propagates to and causes failure of Train B electrical 
equipment.  Accumulation of water causes failure of the door between Quadrants B and D 
and the subsequent surge of water causes loss of Train D electrical equipment.  Failure of 
secondary cooling and failure of equipment needed to support feed and bleed cooling result 
in core damage. 

 

 

 

 
 

AI 19-157_19.1_#PRA-150 Attachment (1/1)



Response to Action Item 19-171 Section 19.2 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.2 

Issue #SA-10 (AI 19-171) 
In Section 19.2.4, the methodology for selecting the more likely severe accident challenges is 
not clearly explained.  

Response 
The sequences to be analyzed in section 19.2.4 are selected using a combination of 
deterministic and probabilistic approaches. Accident initiators for deterministic approach include: 
Station Blackout (SBO), Large Break LOCA (LLOCA), Small Break LOCA (SLOCA), Loss of 
Feedwater (LOFW), and Steam Generator Tube Rupture (SGTR).  In addition to the sequences 
in deterministic approach, the dominant sequences contributing to the Core Damage Frequency 
are selected from the Level I Probabilistic Risk Assessment (PRA) results to demonstrate the 
expected response of the APR1400 design to the more likely severe accidents. 

The clarification will be added in the DCD 19.2.4 (See Attachment). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment 1 – Section 19.2.4  DCD Markup for Question SA-10 

[Section 19.2.4, page 19.2-43] 

19.2.4     Containment Performance Capability 

The containment pressurization analysis is performed to confirm containment performance.  
Furthermore, analyses of thermo-hydraulic response of the containment building are carried out 
to provide basic understanding of the transient plant responses for different severe accident 
sequences. 

19.2.4.1    Containment Performance Goal 

According to the requirements for containment performance for the APR1400 design, the 
containment is designed so that the CCFP is below 0.1 or the containment meets the FLC 
requirement of ASME Section III, Division 2, Subarticle CC-3720 for approximately 24 hours 
after the onset of core damage (Reference 1).  In order to comply with this requirement, 
deterministic analysis is performed to confirm that the latter portion of the requirement is met by 
evaluating the containment loads. The sequences to be analyzed for containment performance 
goal are selected using a combination of deterministic and probabilistic approaches. Accident 
initiators for deterministic approach include: Station Blackout (SBO), Large Break LOCA 
(LLOCA), Small Break LOCA (SLOCA), Loss of Feedwater (LOFW), and Steam Generator 
Tube Rupture (SGTR).  In addition to the sequences in deterministic approach, the dominant 
sequences contributing to the Core Damage Frequency are selected from the Level I Probabilistic 
Risk Assessment (PRA) results to demonstrate the expected response of the APR1400 design to 
the more likely severe accidents. 

19.2.4.2   Containment Performance Analysis 

The containment pressurization scenarios considered in this analysis include overpressurization 
by steam and non-condensable gases.  In order to reflect these phenomena, MAAP analyses are 
performed for the severe accident scenarios. 
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Response to Action Item 19-172 Section 19.2 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.2 

Issue #SA-11 (AI 19-172) 
Section 19.2.5.1.1.1 of APR1400 DCD Rev. 0 states the following:  “In scenarios where 
secondary cooling cannot be established and containment sprays are not available to remove 
heat from the containment, SC pumps and heat exchangers can be aligned to discharge to the 
containment spray header in order to depressurize containment and cool the IRWST water. This 
allows for IRWST inventory to be continuously circulated through the core to maintain core 
cooling.”  It is not clear that SC pumps have sufficient capacity to cool both the core and 
containment. 

Response 
There is no operation mode in which SC pump can cool both the core and containment 
simultaneously.  

Impact on DCD  
The DCD will be revised as shown in the Attachment. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment – Section 19.2.5 DCD Markup for Question SA-11 

[Section 19.2.5, page 19.2-46] 

19.2.5.1.1.1 During Operations at Power 
 

A key accident management goal is prevention of core damage by maintaining coolant 
level 

in the reactor core. During operations at power, this can involve operation of secondary 

cooling, core cooling, containment cooling, as well as isolation of any paths for inventory 

loss to the outside of containment. 

 

In LOCA scenarios where safety injection is unavailable, the SC or CS pumps are able to 

be aligned to provide injection to the reactor vessel. These systems remove decay heat 

and prevent core damage from occurring. 

 

In non-LOCA scenarios, auxiliary feedwater pumps can be used to establish secondary side 

cooling. The APR1400 design is equipped with two motor-driven and two turbine-driven 

auxiliary feedwater pumps that are each capable of removing decay heat. If secondary 

cooling cannot be established, the operators can depressurize the RCS using the POSRVs. 

Once depressurized, once-through cooling of the core can be established using SI and SC or 

CS pumps. 

 

In scenarios where secondary cooling cannot be established and containment sprays are not 

available to remove heat from the containment, SC pumps and heat exchangers can be 

aligned to discharge to the containment spray header in order to depressurize containment 

and cool the IRWST water. This allows for IRWST inventory to be continuously 

circulated through the core to maintain core cooling. 
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Response to Action Item 19-173 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #SA-12 (AI 19-173) 
Section 19.1.5.3.1.7 of APR1400 DCD Rev. 0 states that “[f]or each postulated internal flooding 
scenario, the flooding initiating events and the flood-induced equipment failures are included in 
the logic models. Each internal flooding scenario is quantified a process similar to that used for 
the internal events PRA quantification to generate an estimated frequency of core damage.”  
The process of PRA quantification for Level 2 event trees is not clear. 

Response 
The quantification process of Level 2 internal flooding is also same as Level 2 internal events. 
The DCD will be revised as “Each internal flooding scenario is quantified a process similar to 
that used for the internal events PRA quantification to generate an estimated frequency of core 
damage and an estimated frequency of large release" (See Attachment ). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment – Section 19.1.5.3.1.7 DCD Markup for Question SA-12 

[Section 19.1.5.3.1.7, page 19.1-160] 
 

mitigation) already have a high stress level associated with them and the addition of a flood 
scenario results in a minimal increase in stress level. 

Sufficient staffing is assumed to be present for the operating crew to investigate the cause 
of flooding symptoms and respond to events in the control room without compromising the 
ability to perform either function. 

The effect of flooding on the HEP values for human actions performed within the MCR is 
considered to have a negligible effect on the overall HEP value.  An examination of all 
credited human actions performed inside the MCR was performed and no outliers were 
found that warranted further analysis. 

If a portion of the action is performed outside the MCR, limited or no credit should be 
taken for those flood scenarios in which the location of the action performance may be 
affected by the flooding effects.  An analysis was performed to determine which human 
actions performed outside the control room should be failed as a result of flooding.  The 
approach used is conservative in that, unless otherwise stated, a human action deemed to 
have a significantly degraded probability of success is modeled as being failed. 

If the areas where a portion of the human actions are performed are subjected to spray or 
contain standing water as a result of direct deposition or propagation in a flood scenario, the 
human actions performed in that area are conservatively assumed to fail. 

19.1.5.3.1.7   Quantification 
 

For each postulated internal flooding scenario, the flooding initiating events and the flood-
induced equipment failures are included in the logic models.  Each internal flooding 
scenario is quantified a process similar to that used for the internal events PRA 
quantification to generate an estimated frequency of core damage and an estimated 
frequency of large release. 
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Response to Action Item 19-174 Section 19.2 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.2 

Issue #SA-13 (AI 19-174) 
In Section 19.2.3.1.2, it is stated "the CCFP must be less than 0.1 or meet a deterministic 
containment performance goal." Both the probabilistic and deterministic goals should be met. 

Response 
The phrase “the CCFP must be less than 0.1 or meet a deterministic containment performance 
goal” Is changed to “the CCFP must be less than 0.1 and meet a deterministic containment 
performance goal” in the DCD (See Attachment). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports.



APR1400 DCD TIER 2 

Attachment – Section 19.2.3.1.2 DCD Markup for Question SA-13 

[Section 19.2.3.1.2, page 19.2-9] 

19.2.3.1.2   Containment Pressure Limits 

In severe accident scenarios, the containment vessel is the last fission product barrier 
protecting the public from radiation release.  Therefore, it is of paramount importance to 
provide a strong containment design to meet severe accident internal pressurization 
challenges.  

The containment is designed in accordance with ASME Section III, Division 2(Reference 
8), and for the design pressure of 4.218 kg/cm2 (60 psig) and design basis temperature of 
416.5 K (290 °F).  The containment is analyzed to determine all membrane, bending, and 
shear stresses resulting from the specified static and dynamic design loads. 

As stated in SECY 93-087, the conditional containment failure probability (CCFP) must be 
less than 0.1 or  and meet a deterministic containment performance goal that provides 
comparable protection so the following general criterion is met:  The containment 
maintains its role as a reliable, leak-tight barrier by providing reasonable assurance that the 
containment factored load category (FLC) requirements are met for a period of 
approximately 24 hours following the onset of core damage, and following this 24-hour 
period, the containment continues to provide a barrier against the uncontrolled release of 
fission products.  The CCFP of APR1400 containment is described in Subsection 
19.1.4.2.2.  The APR1400 containment meets the FLC requirement of ASME Section III 
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Response to Action Item 19-180 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-161 (AI 19-180) 
Assumption No. 5 in APR1400-K-P-NR-013601-P, Revision 0, states that “[w]hen the SBO 
occurs and both EDG and AAC-GTC fail to operate, the off-site power recovery is capable 
within battery depletion (16 HR).”  Justification given is that “[i]f the offsite power fails to be 
recovered within battery depletion after the SBO without EDG/AAC-CTG, the operator would 
face to the more severe situations (e.g., there is no DC power for lightening and for control the 
circuit breakers).” 

The operator having to “face to the more severe situations” does not appear to be a reasonable 
justification. 

Response 
The wording of the assumption is misleading.  The assumption is not that offsite power is 
recovered within 16 hours, it is that the Level 2 PRA assumes that if offsite power has not been 
recovered within 16 hours, then no credit was taken for recovery after 16 hours.  The PDS 
notebook is revised with changed wording.  See Attachment.   

Impact on DCD  
This is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model, but the PDS notebook (APR1400-K-P-NR-013601-P) will 
be revised as presented in Attachment. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DC PRA Notebook 

Attachment 1 – Section 3 APR1400-K-P-NR-013601-P Markup for Question 
PRA-161 

[Section 3, Page 7] 

5. Assumption :  When an SBO occurs and both the EDGs and the AAC-GTG fail to

operate, off-site power recovery is considered until the time of battery 

depletion (16 HR).  After battery depletion, no credit is given to offsite 

power recovery. 

 Justification :   If the offsite power is not recovered prior to battery depletion, operation 

of equipment would be more difficult (e.g., there would be no DC 

power for lighting or for control of the circuit breakers).  Recovery 

would still be possible in this case, but is conservatively not credited. 
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Response to Action Item 19-182 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-163 (AI 19-182) 
A table in Section 3.1 of APR1400-K-P-NR-013604-P, Revision 0, lists the five most important 
internal events plant damage states based on frequency in descending order as PDS 14, 7, 8, 
86, and 93.  However, in contrast, DCD Table 19.1-27 lists them as PDS 14, 8, 13, 98, and 103. 
(Note: In Item # PRA-126, the staff pointed out that it calculated a total contribution of 14 PDSs 
listed on DCD Table 19.1-27 was significantly less than 95% of CDF listed on the table.) 

Response 
Table 19.1-27 of the DCD is revised to reflect the correct data (See Attachment). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment – Table 19.1-27 DCD Markup for Question PRA-163 

[Table 19.1-27, Page 19.1-389] 
Table 19.1-27 

Frequency of PDS and Dominant PDS ET Sequences 

Rank 
PDS 
No. 

Frequency 
(/yr) 

Fraction 
(%) 

Cumulative 
(%) 

Contribution 

PDS ET Sequences 
Fraction 

(%) 

1 14 4.02E-07 30.6 30.6 PLOCCW sequence 17 
PLOESW sequence 17 

26.9 
15.5 

2 7 2.11E-07 16.1 46.7 MLOCA sequence 2 
SBO sequence 21 
LOOP sequence 3 

52.1 
29.8 
13.6 

3 8 1.54E-07 11.7 58.4 LOOP sequence 14 
SGTR sequence 15 

41.8 
9.5 

4 86 1.19E-07 9.1 67.5 LOOP sequence 22 
GRID-LOOP sequence 22 

82.5 
5.9 

5 93 1.15E-07 8.8 76.2 SBO sequence 70 100 

6 13 7.70E-08 5.9 82.1 RVR sequence 1 
LOOP sequence 4 

39.7 
22.3 

7 91 4.71E-08 3.6 85.7 ATWS sequence 65 
ATWS sequence 52 

86.5 
6.4 

8 2 4.01E-08 3.1 88.7 LSSB-D sequence 54 
ATWS sequence 38 

65.7 
14.6 

9 9 3.47E-08 2.6 91.4 GRID-SBO sequence 21 
SBO sequence 33 

87.2 
5.3 

10 1 2.41E-08 1.8 93.2 LSSB-D sequence 54 
ATWS sequence 38 

65.7 
14.6 

11 69 1.80E-08 1.4 94.6 TLOCCW sequence 4 
TLOESW sequence 4 

44.9 
44.9 

12 94 8.99E-09 0.7 95.3 TLOCCW sequence 9 
TLOESW sequence 9 

30.3 
30.3 
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Response to Action Item 19-183 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-164 (AI 19-183) 
Figure 6.2-8 BMT DET in APR1400-K-P-NR-013602-P, Revision 0, a sequence with a wet 
cavity condition and no debris coolability, has a probability of 0.99 high heat transfer rate to 
water.  This high value for high heat transfer rate contradicts dry cavity and no debris coolability 
conditions. 

Response 
The DET top event "Debris Coolability" is referring to the prior CET top event DBCOOL.  A 
failure of DBCOOL meant that containment overpressurization was still possible.  A failure of 
that DBCOOL does not mean that BMT will occur. 

In the DET, the conditional probability of BMT, given a dry cavity is 1.0 (100% chance of BMT, 0% 
chance of no BMT).  Therefore, this is not contradicted by the wet cavity condition having a 
conditional probability of BMT less than 1.  The value is low (0.01), based on the evaluation in 
Section 6.2.8, which found that a heat transfer rate to the water would have to be less than 
about 0.236 MW/sq meter to result in BMT.  This was compared to the experimental test resutls 
that estimated the heat transfer rate in this condition to be at least 0.25 to 0.5 MW/sq meter.  
Because the expected result is for BMT to not occur, the event was evaluated as Not Likely, 
which yields a 0.01 probability per the APR1400 Level 2 methodology. 

The DCD is text is revised to clarify the meanings, as shown in Attachment. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
The APR1400-K-P-013602-P notebook will be revised as stated in the response.  There is no 
impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 

 
 



APR1400 DC PRA Notebook 

Attachment 1 – Section 6.2.8 APR1400-K-P-013602-P Markup for Question 
PRA-164 

[Section 6.2.8, Page 167] 

Event 2   DBCOOL : Debris Coolability 

When the debris in the reactor cavity is coolable, significant CCI cannot occur and the 

concrete erosion is terminate before basemat melts through.  Note that the term “Debris 

Coolability” is referring to the prior CET top event DBCOOL.  A failure of DBCOOL meant 

that containment overpressurization was still possible, and was evaluated in the LCF (late 

containment failure) top event.  A failure of DBCOOL does not mean that BMT is 

guaranteed to occur, but rather that such sequences are evaluated further for the BMT 

potential. 

Two branches considered are: 

- COOLED : The debris submerged by water in the reactor cavity is coolable. 

- NOT COOLED : The debris submerged by water in the reactor cavity is not 

coolable. 

Branch Probability Type: One/Zero 

Quantified Using: CET Event DBCOOL 
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Response to Action Item 19-184 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-165 (AI 19-184) 
Page 1 of 2 of Figure 6.2-7 in APR1400-K-P-NR-013602-P, Revision 0, shows the probability of 
LCF DET “LATE CS OPERATION STATUS” for EARLY, LATE, and NOCS operation conditions 
as 0, 0, and 1, respectively.  However, in contrast, page 2 of 2 of the same figure indicates that 
the sorting of this event branching is based on a set of rules which determine the branch 
pathway based on the values for key plant damage state attributes and prior event decisions in 
the CET. 

Response 
The 0, 0, and 1 shown on the printout are not used.  The event was evaluated purely from the 
set of rules described in the notebook.  All of the events that show <R> underneath them at the 
bottom of the page were evaluated using rules and not split fractions. 

The CET notebook is revised to remove the numbers in locations that did not use split fractions, 
as shown in Attachment.   

Impact on DCD  
This is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model, but the CET notebook (APR1400-K-P-NR-013602-P) will 
be revised as presented in Attachment. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment 1 – Figure 6.2-7 APR1400-K-P-NR-013602-P Markup for 
Question PRA-165 

[Figure 6.2-7, Page 68] - Replace current picture on the page with the following: 

Figure 6.2-7  LCF DET (1/2) 
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Response to Action Item 19-185 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-166 (AI 19-185) 
DCD Section 19.1.5.2.1.3:  The staff is unclear regarding the basis for eliminating spurious 
safety injection from fire induced initiating events. 

Response 
Per Section 15.5.1 of the DCD (Inadvertent Operation of the Emergency Core Cooling System 
that Increases the Reactor Coolant Inventory), specifically Section 15.5.1.2, "Inadvertent 
operation of the SIS is only of consequence when it occurs below the SI pump shutoff head 
pressure.  Above that pressure, there will be no injection of fluid into the system."  In addition, 
per Section 6.3.2.2.3 of the DCD (Safety injection Pumps), “The SI pumps are provided with 
minimum flow protection (mini-flow recirculation lines) to prevent damage resulting from 
operation against a closed discharge isolation valve or RCS pressure conditions that are higher 
than SI pump shutoff head.  In addition, individual SI pump ultrasonic flow meters provide a low 
flow alarm in the event that an SI pump is operating at a flow rate that is less than the required 
mini-flow.”  Hence, for full power conditions, spurious SI is screened in both the internal events 
and fire PRAs. 

Section 19.1.5.2.1.3 of the DCD is revised to provide a justification for not modeling spurious SI 
as a fire-induced initiator (See Attachment). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment – Section 19.1.5.2.1.3 DCD Markup for Question PRA-166 

[Section 19.1.5.2.1.3, middle of Page 19.1-138] 

As a result, the following accident sequences have been eliminated from the fire PRA 
model. 

a. LOCAs (from pipe breaks)

b. Reactor vessel rupture

c. SGTR

d. Feedwater/main steam line break

e. ATWS

In addition, although already screened from the internal events PRA, a classic fire PRA 
issue which was further examined is a fire-induced spurious SI initiator.  Fire-induced 
spurious SI is screened from the APR1400 fire PRA based on the following facts: 

• Per Section 15.5.1.2 of the DCD, inadvertent operation of the SIS is only of
consequence when it occurs below the SI pump shutoff head pressure.  Above that
pressure, there will be no injection of fluid into the system.  Review of DCD Table
6.3.2-4 (SI pump flowrates) and DCD Table 5.1.1-1 (RCS design and parameters)
confirms that during normal operating conditions, there will be no SI injection into
the RCS upon a spurious SI signal.

• Per Section 6.3.2.2.3 of the DCD, the SI pumps are provided with minimum flow
protection (mini-flow recirculation lines) to prevent damage resulting from
operation against a closed discharge isolation valve or RCS pressure conditions that
are higher than SI pump shutoff head.  In addition, individual SI pump ultrasonic
flow meters provide a low flow alarm in the event that an SI pump is operating at a
flow rate that is less than the required mini-flow.

Hence, for full power conditions, a fire-induced spurious SI is screened as an initiating 
event since the SI pump head is less than RCS pressure, and the pumps are equipment with 
minimum flow protection.  However, per Assumption h. in Section 19.1.5.2.1.2, these fires 
would still be treated, at a minimum, as a fire-induced general transient. 

The fire PRA credited components and their locations (i.e., fire compartments) within the 
plant are entered into a fire PRA database. 
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Response to Action Item 19-188 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-169 (AI 19-188) 
Regarding fire-induced LODC, fire PRA Vol II notebook includes a statement, “loss of channel A 
or B DC power leads to a reactor trip, but the others do not necessary trip the reactor 
automatically.”  The staff is unclear whether loss of DC channel C or D can still lead to a 
transient. 

Response 
For the Full Power FPRA, per Assumption h. of Section 19.1.5.2.1.2 (Key Assumptions) of the 
DCD, any fire within one of the predefined fire compartments is assumed to result in, at least, a 
plant trip (either fire-induced or manually generated).  This is also listed as “High Level 
Assumption” 2) in Section II.2 of the fire PRA Vol II notebook APR1400-K-P-NR013402-P 
(page 6).  Hence, a fire damaging only DC bus C or D is treated as a fire-induced general 
transient with fire damage to the DC bus. 

A discussion as to why the LODC C and D do not result in unique initiators (such as LODC A 
and B) is contained in the response to AI 19-221 (PRA-199). 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



Response to Action Item 19-189 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-170 (AI 19-189) 
The staff is unclear whether the ASD failure events that were modeled by CCDP and CLRP 
estimates, should be considered as human failure events (i.e., included in DCD tables for "Key 
Operator Actions)? 

Response 
The ASD events represent screening probabilities of the failure to shutdown safely and prevent 
a large release from the alternate shutdown area (Remote Shutdown Room outside the control 
room).  The importance of ASD-CDF and ASD-CDF-MCA is already included in DCD Tables 
19.1-51 and 19.1-52, and the importance of ASD-LRF and ASD-LRF-MCA is already included in 
DCD Tables 19.1-57 and 19.1-58.  These tables provide listings of key basic events by RAW 
and FV for CDF and LRF.  Note that these events include both an estimate of the human 
component and the potential for equipment failure; however, they are likely dominated by the 
human component.  Therefore, it is appropriate to include these events in the Key Operator 
Actions tables.  However, since they also represent equipment failures (and phenomenological 
events for LRF), the events will not be deleted from the Key Basic Event tables 19.1-51, 19.1-52, 
19.1-57 and 19.1-58. 

DCD Tables 19.1-55, “Internal Fire PRA Key Operator Actions by RAW (CDF)” is revised to 
include ASD-CDF and ASD-CDF-MCA (See Attachment 1). 

DCD Tables 19.1-56, “Internal Fire PRA Key Operator Actions by FV (CDF)” is revised to 
include ASD-CDF and ASD-CDF-MCA (See Attachment 2). 

DCD Tables 19.1-61, “Internal Fire PRA Key Operator Actions by RAW (LRF)” is revised to 
include ASD-LRF and ASD-LRF-MCA (See Attachment 3). 

DCD Tables 19.1-62, “Internal Fire PRA Key Operator Actions by FV (LRF)” is revised to 
include ASD-LRF and ASD-LRF-MCA (See Attachment 4). 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 
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Attachment 1 – Table 19.1-55 DCD Markup for Question PRA-170 

[Table 19.1-55, page 19.1-588] 

Table 19.1-55 

Internal Fire PRA Key Operator Actions by RAW (CDF) 

Basic Event Description RAW 

RPOPU-S-PT102ABCD OPERATOR ERROR: COMMON MISCALIBRATION OF LO PZR PR. CH.A/B/C/D 34 

ASD-CDF ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR CDF 5 

AFOPV-S-AFAS-FW OPERATOR FAILS TO RECOVER AFAS 3 

ASD-CDF-MCA ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR MCA CDF 3 

RCOPH-S-SDSE-SL FAILURE OF SDS VALVES EARLY PHASE OPEN (2/4) 3 

AFOPH-S-ALT-LT OPERATOR FAIL TO ALIGNE FOR SUPPLYING AN ALTERNATE SOURCE 2 

MSOPH-S-SGADV OPERATOR FAILS TO OPEN ADVS 2 

CDOPH-S-ALIGN OPERATOR FAILS TO START FOR PP01,02,03 BY HAND SWITCH 2 

FWOPH-S-ERY OPERATOR FAILS TO ALINE STARTUP FEEDWATER PUMP PP07 (EARLY PHASE) 2 
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APR1400 DCD TIER 2 

Attachment 2 – Table 19.1-56 DCD Markup for Question PRA-170 

[Table 19.1-56, page 19.1-589] 

Table 19.1-56 

Internal Fire PRA Key Operator Actions by FV (CDF) 

Basic Event Description FV 

ASD-CDF ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR CDF 43.7% 

RCOPH-S-SDSE-SL FAILURE OF SDS VALVES EARLY PHASE OPEN (2/4) 6.4% 

AFOPV-S-AFAS-FW OPERATOR FAILS TO RECOVER AFAS 2.4% 

ASD-CDF-MCA ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR MCA CDF 2.3% 

RCOPH-S-SDSE-SL-MD FAILURE OF SDS VALVES EARLY PHASE OPEN (2/4) WITH MEDIUM 
DEPENDENCY 

2.0% 

RCOPH-S-SDSE-SL-LD FAILURE OF SDS VALVES EARLY PHASE OPEN (2/4) WITH LOW DEPENDENCY 1.4% 

FWOPH-S-ERY OPERATOR FAILS TO ALINE STARTUP FEEDWATER PUMP PP07 (EARLY PHASE) 1.1% 

AFOPH-S-ALT-LT OPERATOR FAIL TO ALIGNE FOR SUPPLYING AN ALTERNATE SOURCE 1.1% 

DAOPH-S-AACTG OPERATOR FAILS TO PROVIDE 1E 4.16kV SW01A/B/C/D 1.1% 

CCOPV-S-NSMV OPERATOR FAILS TO CLOSE CC MOV 143~150 (NON-ESSENTIAL LOAD) 0.8% 

CCOPH-S-HX-ALIGN OPERATOR FAILS TO OPEN CCW HX3A/B ISOLATION V1145/6 ESW SUPPLY 
V1027/8 AND 3014/5 

0.8% 

EFOPV-S-SIAS OPERATOR FAILS TO MANUALLY INITIATE ALL CHANNELS VIA MCR FOR SIAS 0.7% 

SIOPV-S-SIAS OPERATOR FAILS TO RECOVERY FOR SIAS 0.5% 
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APR1400 DCD TIER 2 

Attachment 3 – Table 19.1-61 DCD Markup for Question PRA-170 

[Table 19.1-61, page 19.1-616] 

Table 19.1-61 

Internal Fire PRA Key Operator Actions by RAW (LRF) 

Basic Event Description RAW 

ASD-LRF ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR LRF 36 

ASD-LRF-MCA ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR MCA LRF 20 

CCOPV-S-NSMV OPERATOR FAILS TO CLOSE CC MOV 143~150 (NON-ESSENTIAL LOAD) 4 

RPOPU-S-PT102ABCD OPERATOR ERROR: COMMON MISCALIBRATION OF LO PZR PR. CH.A/B/C/D 3 

RCOPH-S-SDSE-SL FAILURE OF SDS VALVES EARLY PHASE OPEN (2/4) 3 

DAOPH-S-AACTG OPERATOR FAILS TO PROVIDE 1E 4.16kV SW01A,B,C,D 2 

AFOPH-S-ALT-LT OPERATOR FAIL TO ALIGNE FOR SUPPLYING AN ALTERNATE SOURCE 2 
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Attachment 4 – Table 19.1-62 DCD Markup for Question PRA-170 

[Table 19.1-62, page 19.1-617] 
Table 19.1-62 

Internal Fire PRA Key Operator Actions by FV (CDF) 

Basic Event Description FV 

ASD-LRF ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR LRF 35.2% 

H-SDR-POSRV-3WAY OPERATOR FAILS TO OPERATION (POSRV & 3-WAY V/V) 14.9% 

RCOPH-S-SDSE-SL FAILURE OF SDS VALVES EARLY PHASE OPEN (2/4) 4.8% 

CCOPV-S-NSMV OPERATOR FAILS TO CLOSE CC MOV 143~150 (NON-ESSENTIAL LOAD) 2.7% 

EFOPV-S-SIAS OPERATOR FAILS TO MANUALLY INITIATE ALL CHANNELS VIA MCR FOR SIAS 2.5% 

CDOPH-S-ALIGN OPERATOR FAILS TO START FOR PP01, 02, 03 BY HAND SWITCH 2.4% 

H-CI-OPEN OPERATOR FAILS TO RECOVERY FOR CIS ISOLATION 2.3% 

ASD-LRF-MCA ALTERNATE SHUTDOWN FAILURE PROBABILITY FOR MCA LRF 1.9% 

DAOPH-S-AACTG OPERATOR FAILS TO PROVIDE 1E 4.16kV SW01A,B,C,D 1.8% 

CCOPH-S-HX-ALIGN OPERATOR FAILS TO OPEN CCW HX3A/B ISOLATION V1145 /6 /ESW SUPPLYING 
V1027/8, 3014/5 

1.2% 

H-SDR-3WAY OPERATOR FAILS TO OPEN 3-WAY VALVE 1.2% 

AFOPH-S-ALT-LT OPERATOR FAIL TO ALIGNE FOR SUPPLYING AN ALTERNATE SOURCE 0.8% 

WOOPH-S-CROSSTIE OPERATOR FAILS TO OPEN 1025A/B, 1079A/B AND ALIGN FLOW PATH 0.7% 
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Response to Action Item 19-192 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-173 (AI 19-192) 
The fire PRA notebook states that “most” of the fire compartments are enclosed by 3-hour fire 
barriers.  The staff could not find any exceptions and their potential impact on the risk 
assessment? 

Response 
Based on APR1400 Design Drawings, some barriers are 1 hour or 2 hour barriers, also barriers 
for compartments which are outside walls, ground floor or building ceiling barriers are not 
necessarily rated fire barriers.  Regardless, these barriers are all expected to substantially 
contain the heat and products of combustion of a fire within the compartment which is the intent 
of NUREG/CR-6850.  Furthermore, the beneficial failure of outside walls and ceilings which are 
not rated barriers is not considered as this could prevent the formation of a HGL which would 
limit the impact of the fire in terms of equipment damage and potential spread to other 
compartments. 

Section 19.1.5.2.1.3 of the DCD states: “Almost all fire compartments are completely enclosed 
by 3-hour fire barriers (or equivalent); however, a few fire compartments have one or more 
barriers that have only a 1- or 2-hour fire rating.”  Since “few” is subjective, the DCD will be 
revised to eliminate this, and to further clarify that the actual rating does not impact the definition 
of a fire compartment barrier, nor does it affect the analysis (See Attachment). 

Since the actual fire rating does not impact the analysis, Attachment A of Volume 1 of the 
Internal Fire PRA Notebook (APR1400-K-P-NR-013401-P) which contains the APR1400 Fire 
Compartment data, will be updated with the latest data from the APR1400 Design Drawings in 
the next Internal FPRA update.  Therefore, at this time, the Attachment A of APR1400-K-P-NR-
013401-P is not updated. 

Impact on DCD  
The DCD will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment – Section 19.1.5.2.1.3 DCD Markup for Question PRA-173 
 
[Section 19.1.5.2.1.3, Page 19.1-137] 
 
Meaningful fire analysis within the global plant analysis boundary requires establishment 
of realistic bounds that describe the expected extent of individual fires.  The plant boundary 
and partitioning task establishes these analysis areas by dividing the global plant analysis 
boundary into discrete physical analysis units (PAU) or fire compartments.  A fire 
compartment is a well-defined volume within the plant that is expected to substantially 
contain the effects of fire within the compartment.  This volume is typically considered to 
be a room or clearly distinguishable area of the plant that is separated from other plant areas 
by substantial construction or other features that would contain the damaging effects of a 
fire within the compartment.  Almost all fire compartments are completely enclosed by 3-
hour fire barriers (or equivalent); however, some fire compartments have one or more 
barriers that have only a 1- or 2-hour fire rating.  In addition, barriers in compartments 
which are part of an outside wall, ground floor or building ceiling are not necessarily rated 
fire barriers.  Regardless, these barriers are all expected to substantially contain the heat and 
products of combustion of a fire within the compartment which is the intent of a fire 
compartment as described in NUREG/CR-6850 (Reference 6), and therefore, the actual fire 
rating of these barriers has no impact on the analysis.  Furthermore, the failure of outside 
walls and ceilings which are not rated barriers is not considered as this would be considered 
a beneficial failure which could prevent the formation of a HGL thereby limiting the impact 
of the fire in terms of equipment damage and potential spread to other compartments.  A 
total of 391 fire compartments are identified (Table 19.1-45). 

 

 
 

AI 19-192_19.1_#PRA-173 Attachment (1/1)



Response to Action Item 19-196 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-177 (AI 19-196) 
The second top event of the ISLOCA Containment Event Tree shown on DCD Figure 19.1-44 is 
given as “INTERFACING SYSTEMS LOCA.” However, this top event does not question 
“interfacing systems LOCA failure” because PDSs input to this CET consists of such failure.  
Instead, this top event questions the availability of a water pool outside the containment for 
scrubbing of fission products. 

Response 
As stated, the top event really questions the potential for fission product scrubbing.  The text 
description of the top event is changed to "Releases Are Scrubbed".  The text description does 
not alter any of the analyses. 

The revised DCD Figure 19.1-44 is shown in Attachment 1.  The revised Figure 5.2-2 of 
notebook APR1400-K-P-NR-013602-P is shown in Attachment 2. 

Impact on DCD  
The DCD and notebook APR1400-K-P-NR-013602-P will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment 1 – Figure 19.1-44 DCD Markup  for Question PRA-177 

[Figure 19.1-44, page 19.1-1413] 

Figure 19.1-44  ISLOCA Containment Event Tree 
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Attachment 2 – Figure 5.2-2 in APR1400-K-P-NR-013602-P Markup for 
Question PRA-177 

[Figure 5.2-2, page 45] 

Figure 5.2-2  ISLOCA CET 
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Response to Action Item 19-198 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-179 (AI 19-198) 
The second top event of the Containment Failure before Vessel Breach Containment Event 
Tree shown on DCD Figure 19.1-46 is given as “CONTAINMENT FAILURE BEFORE RV 
BREACH.” However, this top event does not question “containment failure before vessel breach” 
because PDSs input to this CET consists of such failure.  Instead, this top event questions the 
containment failure mode. 

Response 
As stated, the top event really questions the containment failure mode.  The text description of 
the top event is changed to "Containment Failure Size".  The text description does not alter any 
of the analyses. 

The revised DCD Figure 19.1-46 is shown in Attachment 1.  The revised Figure 5.2-4 of 
notebook APR1400-K-P-NR-013602-P is shown in Attachment 2. 

Impact on DCD  
The DCD and notebook APR1400-K-P-NR-013602-P will be revised as stated in the response. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Reports. 



APR1400 DCD TIER 2 

Attachment 1 – Figure 19.1-46 DCD Markup for Question PRA-179 

[Figure 19.1-46, Page 19.1-1415] 

Figure 19.1-46  Containment Failure Before Vessel Breach Containment Event Tree 
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APR1400 DCD TIER 2 

Attachment 2 – Figure 6.2-4  APR1400-K-P-NR-013602-P Markup for 
Question PRA-179 

[Figure 5.2-4, Page 47] 

Figure 5.2-4  RBCM CET 
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Response to Action Item 19-218 Section 19.1 

PRA Issue List Regarding APR-1400, DCD Tier 2, SECTION 19.1 

Issue #PRA-196 (AI 19-218) 
In the ASQ Notebook, Page 18, the SIT and SI pump success criteria do not match the 
information in the DCD, i.e., 3/4 SITs and 2/4 SIPs must inject during a LLOCA against 2/4 SITs 
and 3/4 SIPs in the DCD. 

Response 
This was dated information in the old Accident Sequence Notebook, APR1400-K-P-NR-013102-
P, Rev. 0.  This old information has been removed in the current version, APR1400-K-P-NR-
013102-P, Rev. 0A. 

Impact on DCD  
There is no impact on the DCD. 

Impact on PRA 
There is no impact on the PRA model. 

Impact on Technical Specifications 
There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  
There is no impact on any Technical, Topical, or Environmental Report 
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