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KHNPDCDRAIsPEm Resource

From: Ward, William
Sent: Thursday, May 14, 2015 3:21 PM
To: 'apr1400rai@khnp.co.kr'; 'Chang, Harry'; 'Yunho Kim (yshh8226@gmail.com)'; 

KHNPDCDRAIsPEm Resource; 'seung.choi@aecom.com'; 'Mannon, Steven 
(steven.mannon@aecom.com)'; 'Tyree, Christopher (christopher.tyree@aecom.com)'

Cc: Ciocco, Jeff; Lee, Samuel; McCoppin, Michael; Stutzcage, Edward; Olson, Bruce
Subject: APR1400 Design Certification Application RAI 7-7855 (12.2, 12.3, and 9.1.4) 
Attachments: image001.jpg; APR1400 DC RAI 7 RPAC 7855.pdf

KHNP, 
 
The attachment contains the subject request for additional information (RAI).  This RAI was sent to you in draft 
form.  Your licensing review schedule assumes technically correct and complete responses within 30 days of 
receipt of RAIs. 
 
Please submit your RAI response to the NRC Document Control Desk. 
 
Thank you, 
 
William R. Ward, P.E. 
Senior Project Manager 
U.S. Nuclear Regulatory Commission 
m/s T6-D38M 
Washington, DC, 20555-0001 
NRO/DNRL/Licensing Branch 2 
ofc  T6-D31 
ofc (301) 415-7038   fax  (301) 415-6350 
 

 
 Please consider the environment before printing this email. 
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Issue Date: 05/14/2015 
Application Title: APR1400 Design Certification Review – 52-046 

Operating Company: Korea Hydro & Nuclear Power Co. Ltd. 
Docket No. 52-046 

Review Section: 12.02 - Radiation Sources 
Application Section: 12.2, 12.3, and 9.1.4 

  
 

QUESTIONS 
 
 
12.02-1 

10 CFR 52.47(a)(5) requires that the FSAR contain the kinds and quantities of 
radioactive materials expected to be produced in the operation and the means for 
controlling and limiting radioactive effluents and radiation exposures within the limits set 
forth in 10 CFR 20. 
 
10 CFR 50, Appendix A, Criterion 61, requires that the fuel storage and handling, 
radioactive waste, and other systems which may contain radioactivity be designed to 
assure adequate safety under normal and postulated accident conditions, with suitable 
shielding for radiation protection, and with appropriate containment, confinement, and 
filtering systems. 
 
SRP Section 9.1.4 indicates that acceptance for meeting the relevant aspects of GDC 61 
is based in part on the guidelines of American National Standards Institute/American 
Nuclear Society (ANSI/ANS) 57.1-1992. 
 
SRP Section 12.2 indicates that radiation sources should be determined and provided 
for all radiation sources that require (1) shielding, (2) special ventilation systems, (3) 
special storage locations and conditions, (4) traffic or access control, (5) special plans or 
procedures, or (6) monitoring equipment. The source descriptions should include all 
pertinent information required for (1) input to shielding codes used in the design process, 
(2) establishment of related facility design features, (3) development of plans and 
procedures, (4) assessment of occupational exposure and (5) determination of radiation 
dose to electrical equipment important to safety as described in 10 CFR 50.49. 

 
SRP Section 12.2 also indicates that source descriptions should include the methods, 
models, and assumptions used as the bases for all values provided in SAR Section 12.2.  
A listing of isotope, quantity, form, and use of all required radiation sources containing 
byproduct, source, and special nuclear material exceeding 3.7 E+9 Bq (100 millicuries) 
that may warrant shielding design consideration, should be provided. 
 
SRP Section 12.3-12.4 indicates that the application should contain evidence of the 
methods to control personnel exposure from high dose rate components and that the 
staff will evaluate the dose rates in and around the spent fuel pool areas. 
 
As a result of the staff’s review of the spent fuel source term and shielding information, 
the staff has the following questions. 
 
1. While FSAR Table 12.2-9 provides the gamma radiation source for spent fuel, the 

application does not provide any information on the neutron source term.  Please 
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provide a neutron source term or discuss the neutron dose contribution if the neutron 
source term is negligible compared to the gamma source term. 
 

2. FSAR Section 12.2.1.1.4 discusses the spent fuel source term for the entire core and 
FSAR Section 12.3.2.3 describes how the maximum gamma source term for the 
maximum fuel assembly is calculated.  However, no information describing the spent 
fuel source term for fuel seated within the SFP is provided.  Therefore, it is unclear 
how the minimum shield thicknesses around the spent fuel pool, in FSAR Table 
12.3-4, were determined.  Please update the FSAR to describe how the shielding 
around the spent fuel pool was determined.  Ensure that shielding is adequate so 
that dose rates around the spent fuel pool will not exceed the dose to which they are 
zoned, during any possible spent fuel pool configuration allowed within the plant 
design. 

 
3. FSAR Section 12.3.2.3 describes how shielding around the fuel transfer tube was 

determined.  This is based on the 100 hour decayed spent fuel source strength 
provided in Table 12.2-9.  Please provide a basis for using 100 hour decayed spent 
fuel for the shielding around the fuel transfer tube.  If the application allows for fuel to 
be transferred earlier than 100 hours post-operation, please justify using 100 hours. 

 
4. FSAR Figures 12.2-1 and 12.2-2 provide graphs of the dose rate from spent fuel vs. 

the axial and radial distances from a fuel assembly, however, the text of the 
application does not provide any information related to these graphs.  Please update 
the text of FSAR Chapter 12 to provide information describing these figures.  Include 
in the discussion how this information was developed, if this information is based on 
the maximum fuel assembly or an average assembly, if the dose rate includes the 
contributions from neutrons, and how it can be used to determine the maximum dose 
rate to an operator on the refueling platform during refueling operations and the 
maximum required shielding during transfer through the fuel transfer tube. 

 
5. ANSI/ANS 57.1-1992, Section 6.3.4.1.5 indicates that fuel handling equipment shall 

be designed so that the operator will not be exposed to greater than 2.5 mrem/hour 
from an irradiated fuel unit, control component, or both, elevated to the up-position 
interlock with the pool at normal operating water level.  The applicant references 
ANSI/ANS 57.1-1992 in FSAR Chapter 9. 

 
a. While FSAR Section 12.3.2.3 describes how shielding around the fuel transfer 

tube was determined, the application does not discuss the source term used to 
determine doses from a raised fuel assembly to an operator on the refueling 
machine and spent fuel handling machine, or the minimum amount of water 
shielding required over a raised fuel assembly.  Please update the FSAR to 
discuss this source term and to provide a discussion of the maximum dose rate 
to an operator on the refueling platform including the minimum amount of water 
above a raised fuel assembly in order to maintain dose rates on the refueling 
platform within the ANSI/ANS 57.1-1992 criteria, or provide an acceptable 
alternative. 
 

b. FSAR Section 9.1.4.3, item d, under “The LLHS equipment has the following 
design features,” states that, “Mechanical stops in both the refueling machine 
and the spent fuel handling machine restrict withdrawal of the spent fuel 
assemblies.  The resulting radiation level at a minimum water depth from the 
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spent fuel is designed to meet the radiation dose limits in the work area when the 
shielding of the fuel handling equipment is taken into account.” 

 
 The Chapter 12 radiation zone figures indicate a dose rate above the spent fuel 

pool of less than 2.5 mrem/hour (0.025 mSv/hour), which is acceptable from for 
compliance with ANSI/ANS 57.1-1992, however, there are no radiation zone 
maps for refueling inside containment and the normal operation radiation zone 
maps provide a zone above the reactor cavity of less than 500 rem/hour (5000 
mSv/hr).  Please correct this apparent discrepancy.  If the dose rate to an 
operator above the spent fuel pool and refueling cavity during fuel movement will 
be maintained less than 2.5 mrem/hour please ensure that it is clearly indicated 
in the FSAR, that the mechanical stops will prevent fuel from moving to a height 
that would result in dose rates of greater than 2.5 mrem/hour to an operator.  If 
doses to an operator will not be maintained to less than 2.5 mrem/hour, please 
justify an alternative approach. 

 


