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REVISED RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

APR1400 Design Certification 
Korea Electric Power Corporation / Korea Hydro & Nuclear Power Co., LTD 

Docket No. 52-046 

RAI No.:  401-8402 

SRP Section:  19.03 – Beyond Design Basis External Event (APR1400) 

Application Section:   

Date of RAI Issue:  02/08/2016 

 

Question No. 19.03-16 

NRC Commission paper SECY-12-0025 (February 17, 2012), “Proposed Orders and Requests 
for Information in Response to Lessons Learned from Japan’s March 11, 2011, Great Tohoku 
Earthquake and Tsunami,” stated that the NRC staff expected new reactor design certification or 
license applications (e.g., construction permit, operating license, and combined license) not yet 
then-submitted to address the Commission-approved Fukushima actions in their applications, 
prior to submittal, to the fullest extent practicable. In SECY-12-0025, the NRC staff outlined a 
three-phase approach regarding mitigation strategies to respond to beyond-designbasis 
external events (BDBEEs). The initial phase involved the use of installed equipment and 
resources to maintain or restore core cooling, containment, and spent fuel pool (SFP) cooling 
without alternating current power. The transition phase involved providing sufficient, portable, 
onsite equipment and consumables to maintain or restore these functions until they can be 
accomplished with resources brought from offsite. The final phase involved obtaining sufficient 
offsite resources to sustain those functions indefinitely. 

The NRC staff provided guidance for satisfying the Commission directives regarding BDBEE 
mitigation strategies in Japan Lesson-Learned Project Directorate (JLD)-ISG-2012-01, Revision 
0, “Compliance with Order EA-12-049, Order Modifying Licenses with Regard to Requirements 
for Mitigation Strategies for Beyond-Design-Basis External Events,” (ADAMS Accession No. 
ML12229A174). JLD-ISG-2012-01 endorsed with clarification the methodologies described in 
the industry guidance document Nuclear Energy Institute (NEI) 12–06, Revision 0, “Diverse and 
Flexible Coping Strategies (FLEX) Implementation Guide,” (ADAMS Accession No. 
ML12242A378). The guidance in JLD-ISG-2012-01 describes one acceptable approach for 
satisfying the Commission directives regarding BDBEE mitigation strategies.  

APR1400 DCD, Tier 2, Section 19.3.2.3.3 describes use of the ultimate pressure capacity (UPC) 
as the acceptance criterion for assessing the APR1400 containment capabilities when steam 
generators (SG’s) are not available (mid-loop operation). The staff requests that the applicant 
provide justification that the selected acceptance criterion (i.e., UPC value of 184 psia) is 
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appropriate to ensure containment capabilities during a beyond-design-basis external event. As 
part of the response, 

1.  Discuss how the selected acceptance criterion (i.e., UPC) accounts for uncertainty and
margin to ensure containment capabilities.

2.  Discuss the reasoning for selecting the design basis UPC limit provided in DCD Tier 2,
Chapter 3.8, “Design of Category I Structures,” versus the UPC limits expressed in DCD
Tier 2, Sections 19.1, “Probabilistic Risk Assessment,” or 19.2, “Severe Accident.”

3.  Discuss how the containment UPC limit (12.9 kg/cm2 or 184 psia) is determined and
describe temperature assumptions associated with this determination.

4. Evaluate if the predicted temperature in containment (185 ºC or 365 ºF) is bounded by the
temperature at which the UPC limit (12.9 kg/cm2 or 184 psia) was determined. 

5. Provide the basis for why the containment temperature criterion of 185 ºC (365 ºF)
(temperature associated with maintaining containment at the UPC limit) isacceptable to
ensure containment capabilities are maintained.

6. Provide justification that the instrumentation (e.g., pressure, temperature, level) credited
with assisting the operators to maintain containment capabilities are qualified to function
and provide reliable indication to the operator when exposed to these acceptance
criteria. In addition, the staff requests that the applicant document the alarms,
indications, and associated instrumentation that will direct the operator to initiate the
emergency containment spray backup system (ECSBS).

7. Discuss how the uncertainty in the containment pressure displayed to the operator is
considered in the analysis that provides the basis for operator actions to run the ECSBS
in order to prevent the UPC limit from being exceeded.

8. Address if the containment configuration during lower modes could result in a lower or
adjusted UPC when compared with power operation (Mode 1). If a lower or adjusted
UPC is appropriate, discuss the impact on the mitigation strategy.

9. Given that EA 12-049 states, “Licensees or CP holders must provide reasonable
protection for the associated equipment from external events,” the staff requests that the
applicant justify plans to operate the ECSBS intermittently upon reaching the UPC limit,
and not well before the UPC limit, to maintain the containment function.

Response – (Rev.1) 

1. The containment design pressure of 60 psig (4.2 kg/cm²), instead of the UPC, will be
used as the acceptance criterion for ensuring containment function and structural
integrity to a BDBEE. The pressure setpoint for the ECSBS spray will be set to a value
less than the containment design pressure with margin, to consider uncertainties from
the instrumentation and human error.
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6. All of the instruments available at the DBA that are qualified within the containment 
design pressure and EQ temperature limit are available at the BDBEE. In the APR1400, 
a total of ten (10) pressure instruments are equipped in the containment building and 
among them, six (6) pressure instruments are qualified within the EQ pressure and 
temperature limits and available to the operator to monitor at the control room. Unless 
the containment pressure increases over the containment design pressure, it is ensured 
that the instrumentation used for maintaining the containment safety function are 
credited. The pressure instrumentation available at the BDBEE are listed below.  

TAG No. System Function Description Range 
(psig) 

Safety 
Class 

Seismic 
Cat. 

 Quality Class 

PT-352A CONTAINMENT PRESS. PROTECTIVE 
(WR) 

-5.69 ~ 
79.59 

SC-3 

Category I 

 

Class 1 

PT-352B CONTAINMENT PRESS. PROTECTIVE 
(WR) SC-3  

PT-352C CONTAINMENT PRESS. PROTECTIVE 
(WR) SC-3  

PT-352D CONTAINMENT PRESS. PROTECTIVE 
(WR) SC-3  

PT-353A CONTAINMENT PRESS. -7.11 ~ 
206.09 

SC-3  

PT-353B CONTAINMENT PRESS. SC-3  
 

 

Response to questions 2, 3, 4 and 5: 

Questions 2 through 5, which refer to the UPC value as the pressure limit for 
containment integrity, are not applicable since the acceptance criterion is changed to the 
containment design pressure of 60 psig (4.2 kg/cm²) from the UPC value. 

Response to questions 7, 8 and 9: 

All the discussions regarding the ECSBS operating strategies for shutdown modes are 
removed from DCD Tier 2 Section 19.3 and Technical Report APR1400-E-P-NR-14005-
P. Instead, a COL item for the COL applicant to develop the shutdown risk process and 
procedures consistent with NEI 12-06 guidance for shutdown modes is added, as 
indicated on the attached markup of the response to RAI 401-8402 Question 19.03-
13. 

 

Impact on DCD 

DCD Tier 2, Section 19.3 will be revised, as indicated on the attached markup of the response 
to RAI 401-8402 Question 19.03-13. 

Impact on PRA  

There is no impact on the PRA. 



 
19.03–16_Rev.1 - 4 / 4 KEPCO/KHNP 

 

Impact on Technical Specifications 

There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Report   

Technical Report “Evaluations and Design Enhancements to Incorporate Lessons Learned from 
Fukushima Dai-Ichi Nuclear Accident” APR1400-E-P-NR-14005-P(NP) will be revised as 
indicated on the attached markup of the response to RAI 401-8402 Question 19.03-13. 

 




