
     

NuScale Pre-Application Readiness Assessment 
Report Input – Potential Requests for Additional Information 

 

 

Potential 
RAI # 

Governing Regulation, 
Regulatory Guidance, 

and/or DSRS/SRP 
Section 

Affected 
DCA 

Chapter(s) and/or 
Section(s) 

Brief Description of the Potential Request for Additional Information (RAI) 

1 

10 CFR 52.47(b)(2); 
10 CFR 51.55(a) 

NUREG-1555; ESRP 
Sections 7.2 and 7.3 

Environmental Report 
(ER) 

There is a consistent lack of referencing the relevant guidance documents, technical support 
documents or calculation analysis documents for the information presented in the ER. 

2 

10 CFR 52.47(b)(2); 
10 CFR 51.55(a) 

NUREG-1555; ESRP 
Sections 7.2 and 7.3 

ER Chapters 4, 5, 6 
Appendix B 

No references are provided to the risk calculations for the base case and sensitivity analyses as well as 
information concerning the selection of certain SAMDAs.   

3 
10 CFR 

52.47(a)(1) 
SRP 2.0 

Tier 1 Chapter 5 There are no Tier 1 meteorological parameters related to snow loads, temperatures, or accident X/Q 
values provided in Chapter 5.  

4 

10 CFR 
52.47(a)(1) 

52.47(a)(2)(iv) 
SRP 2.0 

Tier 2 
2.0 

Table 2.0-1 lists accident release X/Q values at 400 feet, 600 feet, and ½ mile from the source. 
The X/Q values for the 600 feet and ½ mile distances do not appear to be used in any Chapter 11 or 15 
analysis.  

5 
10 CFR 

52.79(a)(1)(vi) 
SRP 2.3.3 

Tier 2 
2.3 

COL Item 2.3-1 does not specify that a description of the site-specific onsite meteorological monitoring 
system should be provided. 

6 10 CFR 52.47(a)(1) 
SRP 2.0/2.3.1 

Tier 2 
2.0 Table 2.0-1 does not include a minimum 100-year return period dry-bulb temperature. 

7 

10 CFR 50 
Appendix A 

GDC 2 
SRP 2.3.4 

Tier 2 
2.3 

Figures 2.3-2 and 2.3-3 show Source to Receptor distances.  The directions from the receptor to the 
release point should be provided and the sources labeled.  The titles for these two figures appear to be 
incorrect. 

8 
10 CFR 50 
Appendix I 
SRP 2.3.5 

Tier 2 
2.3.5 

Section 2.3.5 states that the methodology used to determine the annual average X/Q values is 
described in Reference 2.3.1, which is the “Accident Source Term Methodology” topical report.  The 
methodology used to determine the annual average X/Q values is not described in this topical report. 
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9 10 CFR 52.47(a)(1) 
SRP 2.0 

Tier 2 
2.0/2.3.5 

Table 2.0-1 includes the annual average routine release X/Q values at 400 ft, 600 ft, and ½ mile as site 
parameters; Table 2.0-1 also states that the routine release X/Q and D/Q values at the site boundary and 
locations of interest are not standard plant design parameters.  These two statements appear to be 
inconsistent.  

10 
10 CFR 52.47(a)(1) 

SRP 2.0/2.3.4,  
DSRS 15.0.3 

Tier 2 
2.0/15.0.3.3.12 

Section 15.0.3.3.12 states that the X/Q inputs to RADTRAD are derived as described in Reference 15.0-
4, which is the “Accident Source Term Methodology” topical report.  The accident X/Q values presented 
in Table 2.0-1 for the MCR/TSC door and HVAC intakes are different from the values presented in 
Table 5-5 of Revison 1 to Topical Report TR-0915-17565-P. 

11 

10 CFR 52.47(a)(1) 
10 CFR 52.47(a)(2)(iv) 

SRP 2.3.4, 
DSRS 15.0.3 

Tier 2 
15.0 

Table 15.0-11 should list the atmospheric dispersion values used in the dose assessments and these X/Q 
values should be consistent with the corresponding site parameter values listed in Table 2.0-1.  Instead, 
Table 15.0-11 lists Reference 15.0-4 (which is the “Accident Source Term Methodology” topical report) for 
the CR and EAB atmospheric dispersion values.  Section 5.0 of the Accident Source Term topical report 
states that example calculation analyses and results are provided for illustratisve purposes and states 
NuScale plans to provide the final design values in the design certification application. 

12 
10 CFR 20,  
10 CFR 50,  
DSRS 11.2 

Tier 2 
11.2 

Clarification on liquid effluent doses in COL Item 11.2-2 is needed since there is no commitment to follow 
NRC endorsed NEI 07-09A, Revision 0, “Offsite Dose Calculation Manual (ODCM) Program Description.” 

13 
10 CFR 20,  
10 CFR 50,  
DSRS 11.2 

Tier 2 
11.2 

Clarification on cost benefit analysis in COL Item 11.2-4 is needed since there is no commitment to follow 
RG 1.110. 

14 
10 CFR 20,  
10 CFR 50,  
DSRS 11.4 

Tier 2 
11.4 

Clarification on process control program in COL Item 11.4-1 is needed since there is no commitment to 
follow NRC endorsed NEI 07-10A, Revision 0, “Process Control Program.” 

15 

10 CFR 20.1301, 
10 CFR 20.1302,  

10 CFR 50, Appendix I 
DSRS 11.5 

Tier 2 
11.5 

Clarification on offsite dose calculation manual in COL Item 11.5-2 is needed since there is no 
commitment to follow NRC endorsed NEI 07-09A, Revision 0, “ODCM Program Description.” 

16 

10 CFR 20.1301, 
10 CFR 20.1302,  

10 CFR 50, Appendix I 
DSRS 11.5 

Tier 2 
11.5 

Clarification on Radiological Environmental Monitoring Program in COL Item 11.5-3 is needed since there 
is no commitment to follow NRC endorsed NEI 07-09A, Revision 0, “ODCM Program Description.” 
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17 
10 CFR 20,  
10 CFR 50,  
SRS 11.2 

Tier 2 
11.2 

Assumed dilution factor for LRWS discharge related to COL Item 11.2-3 is not provided (given as 
“X,XXX”). 

18 
10 CFR 20,  
10 CFR 50,  
DSRS 11.2 

Tier 2 
11.2 

RG 1.110 provides an acceptable method of performing cost-benefit analysis to demonstrate that the 
LWMS design includes all items of reasonably demonstrated technology for reducing cumulative 
population doses from releases of radioactive materials from each reactor to ALARA levels.  Meeting the 
requirements of Sections II.A and II.D of Appendix I to 10 CFR Part 50 provides assurance that the limits 
for radiation doses to a maximally exposed offsite individual from liquid effluents specified in Section II.A 
and the acceptance criterion for cost-benefit analysis specified in Section II.D for meeting the ALARA 
objective will be met.  Section 11.2 does not reference RG 1.110 Cost Benefit Analysis, or an acceptable 
replacement. 

19 DSRS 11.4 Tier 2 
11.4 

Provision for mobile or temporary solid waste processing equipment is described (e.g., mobile dewatering 
system), but COL Item is not identified.   

20 

10 CFR 20.1406,  
10 CFR 20.1301, 
10 CFR 20.1302,  

10 CFR 50, Appendix I 
DSRS 11.5 

Tier 2 
11.5 

Clarification on process and effluent radiation monitors is needed: 
1) DCA text and tables should identify specific radiation monitor numbers. 
2) Radiation monitors with check sources for calibration and/or functional testing should be noted, 

DCA Radiation Monitor text and 11.5 tables should identify specific plant actuation features 
related to monitor setpoints. 

21 

10 CFR 20.1301,  
10 CFR 20, App. B,  

40 CFR 190,  
10 CFR 52.47(a)(5), 

DSRS 11.3.3.1,  
BTP 11-5 

11.3 

BTP 11-5, “Postulated Radioactive Releases Due to a Waste Gas System Leak or Failure,” analysis is 
found in Section 11.3.3.1; however, a COL Item is missing.  Sound basis is required for describing the 
source term, including the failed fuel utilized by the applicant.  BTP 11-5 gaseous tank failure references 
1.0 percent failed fuel.  

22 

10 CFR 20.1301,  
10 CFR 20, App. B, 

40 CFR 190,  
10 CFR 52.47(a)(5), 

DSRS 11.2,  
BTP 11-6 

11.2 
BTP 11-6 - Postulated liquid tank failure analysis is not described, COL Item is missing.  Sound basis 
required for using 0.028 percent failed fuel versus BTP 11-6; liquid tank failure, uses 0.12 percent failed 
fuel.   

23 10 CFR 52.47(a)(5) 12.2, 12.3-12.4, 3.11

DSRS Section 12.2 indicates that the shielding design basis source terms should consider significant 
activation products and specifically mentions nitrogen-16 as being a significant contributor to personnel 
dose inside the reactor building.  Other DSRS sections discuss the consideration of the plant source 
terms in the facility design and dose calculations (which would include equipment qualification).  DCA 
Section 12.2.1.2 indicates that radionuclides with half-lives less than 10 seconds are not considered as 
being present in the steam generator or reactor down comer region, even though the time for one reactor 
coolant cycle would indicate that short lived isotopes could be a significant contributor to the dose in the 
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Brief Description of the Potential Request for Additional Information (RAI) 

steam generator region.  Based on scoping assessments by the staff, only about 30 seconds would 
elapse between the time the activated coolant products left the core and when they reach the top of the 
steam generators.  Due to the 7-second half-life of Nitrogen 16 (N-16) and the rate of production of N-16 
in the core, the staff estimated a quantity of N-16 sufficient enough to result in dose rates sufficient to 
cause changes in radiation zones above the containment vessel.   

24 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555, 
ESRP 7.2 and 7.3 

ER 4.0; 
Pages 9 through 22 No reference for the use of PRA insights or PRA-related information. 

25 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555,  
ESRP 7.2 and 7.3 

ER 4.1; 
Pages 23 through Various NuScale SSCs are described but are not referenced.  

26 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555,  
ESRP 7.2 and 7.3 

ER 5.2; 
Pages 35 and 36 

Appendix B 

No references are provided to a MACCS calculation for the population dose value or to PRA-based 
information. 

27 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555,  
ESRP 7.2 and 7.3 

ER 5.3; 
Pages 37 - 38 No references are provided to a MACCS calculation for the offsite economic cost values. 

28 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555, 
ESRP 7.2 and 7.3 

ER 5.6 
Table 5-3 

Appendix B 
B.2 

No reference is provided as the source for the various values for each release category. 

29 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555,  
ESRP 7.2 and 7.3 

ER 5.7 
Page 46 

Appendix B 
B.2 

No reference is provided to the low power and shutdown PRA analysis. 

30 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555,  
ESRP 7.2 and 7.3 

ER 5.7 
Table 5-4 

Appendix B 
B.2 

No reference is provided as the source for the various values for each release category. 
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31 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555, 
ESRP 7.2 and 7.3 

ER 5.8; 
Pages 47 - 50 No references are provided to a MACCS calculation for the sensitivity calculations. 

32 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555,  
ESRP 7.2 and 7.3 

ER 5.7 
Pages 45 - 46 

ER 5.8 
Page 48 

Appendix B, B.3 

No reference is provided as the source for the seismic CDFs for the Surry and Peach Bottom sites. 

33 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555, 
ESRP 7.2 and 7.3 

ER 6.1.5; 
Pages 51 - 52 No reference is provided as the source for the various information provided in Table 6-1. 

34 

10 CFR 52.47(b)(2), 
10 CFR 51.55(a), 

NUREG-1555,  
ESRP 7.2 and 7.3 

ER 6.2, 6.3; 
Pages 53 - 54 

Evaluation of potentially cost-benefitial severe accident mitigation design alternatives (SAMDAs) based 
on a comparision to the maximum potential net value (MPNV) sensitivity is missing. 

35 
10 CFR 52.47 

Appendix A 
DSRS 8.2  

8.2 

Section 8.2 does not include a discussion on DSRS 8.2, Appendix A, “Guidelines for Generator Circuit 
Breakers/Load Break Switches.”  Figures 8.3-2A and 8.3-2B depict a generator circuit breaker but 
Section 8.2 does not include a discussion on the generator circuit breaker’s capability of interrupting the 
system’s maximum fault current, per DSRS 8.2, Appendix A.  

36 
10 CFR 50.63 

RG 1.155 
DSRS 8.4 

8.4 

DSRS page 8.4-2 states that the review should determine that the capability to achieve and 
maintain safe shutdown and containment integrity during an SBO conforms to the guidance provided in 
Section C.3.2 of RG 1.155.  Chapter 8.4 does not provide information on conformance to RG 1.155, 
Section C.3.2. 

37 DSRS 3.7.1 2.5 
3.7.1 

The soil profiles described in the DCA are uniform and very simplistic.  NuScale did not identify the 
impact to potential sites with more complex site conditions.  

38 SRP 2.5 2.5 
3.7.1 

There is no mention of potential dipping geologic layers, the level of subsurface uniformity required to 
meet DCA requirements, or how departures will be addressed in COLs.  

39 SRP 2.5 2.5 2.5 COL item is broad, more specific details may be required. 

40 DSRS 3.7.1 3.7.4 
New draft instrumentation guidance RG 1.12, Revision 3 (DG-1332) is available for public comment.  DG-
1332 is similar to ANS 2.2 which is in production.  New guidance requires additional instrumentation for 
deeply embedded designs.  
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41 

 
10CFR 52.47 

DSRS 8.1, 8.2.1 
 

8.1 Section 8.1 stated that the offsite power system includes a microgrid.  The concept of the microgrid and 
its interface with the plant and transmission grid is not explained.  

42 10CFR 52.47 
DSRS 8.1 8.1.2.1 

Section 8.1.2.1 states that the normal AC power system for the 13.8 kV system is defined as 13.8 kV and 
switchyard system (EHVS) with nominal voltage of 13.8 kV.  Switchyard system nomenclature is not 
provided.  This is also repeated in other sections of Chapter 8. 

43 10CFR 52.47 
DSRS 8.1 8.1.2.1 

Section 8.1.2.1 states, in part, that a loss of voltage, degraded voltage condition, or other 
instability……have no adverse effects on the ability to achieve and maintain safe shutdown conditions.  
“Other instability” is unclear. 

44 10CFR 52.47 
DSRS 8.1 8.1.2.2 Section 8.1.2.2 states that highly reliable EDSS DC power system is failure-tolerant. “Failure-tolerant” is 

not defined. 

45 10CFR 52.47 
DSRS 8.1 

Table 8.1-1  
(GDC 18) 

DSRS Table 8.1-1 includes GDC 18 related to capability to inspect and test systems as applicable for 
Sections 8.2, 8.3.1, 8.3.2 and 8.4.  GDC 18 is not discussed for NuScale Sections 8.2 and 8.4. 

46 10CFR 52.47 
DSRS 8.1 

Table 8.1-1 
 

DSRS Table 8.1-1 includes 50.65(a)(4) (Maintenance Rule) as applicable to 8.2, 8.3.1, 8.3.2, and 8.4.  
50.65(a)(4) is not discussed in NuScale Sections 8.2 and 8.4. 

47 10CFR 52.47 
DSRS 8.1 

Table 8.1-1 
 

DSRS Table 8.1-1 includes RG 1.32 (Criteria for power supply for NPP) for 8.2, 8.3.1 and 8.3.2.  RG 1.32 
is not discussed for NuScale 8.2. 

48 10CFR 52.47 
DSRS 8.1 

Table 8.1-1 
 

DSRS Table 8.1-1 includes RG 1.68 (Initial Test Program) for 8.2, 8.3.1, 8.3.2 and 8.4.  RG 1.68 is not 
discussed for NuScale Sections 8.2 and 8.4. 

49 10CFR 52.47 
DSRS 8.1 

Table 8.1-1 
 

DSRS Table 8.1-1 includes BTP 8-6 (Adequacy of Station Electric Distribution System Voltage (for 
passive design)) for NuScale Section 8.2.  There is no reference to the applicability of BTP 8-6 for 
NuScale Section 8.2.  

50 10CFR 52.47 
DSRS 8.1 

Table 8.1-1 
 

Several RGs, and other Criteria documents listed in DSRS Table 8.1-1 are not discussed for applicability 
in Sections 8.1, 8.2, 8.3 and 8.4.  

51 10CFR 52.47 
DSRS 8.2 8.2.1 NuScale states that the MPTs are included in the 13.8kV system and switchyard electrical system.  There 

is no description of the high side voltage of the MPT. 

52 10CFR 52.47 
DSRS 8.2 (pg 8.2-14) 8.2.3.1 

COL Item 8.2.2 states that the COL applicant will describe grid stability studies, including the effects of 
grid contingencies such as the loss of the largest operating unit on the grid.  This COL item does not 
specifically state whether the grid stability studies analyze for the loss of one module (50 MW) and the 
loss of 12 modules (600 MW).  
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53 10CFR 52.47 
DSRS 8.2  8.2.3.2.1 Chapter 15 accident analyses are referenced for not relying on onsite AC power and not requiring an 

offsite power system. Staff needs to understand the basis for this.  

54 10CFR 52.47 
DSRS 8.2 (pg 8.2-5) 8.2.3.2 DSRS 8.2 includes GDC 33, 34, 35, 38, 41, and 44 as acceptance criteria for Section 8.2. Section 8.2 

does not include a discussion for the above acceptance criteria.  

55 10CFR 52.47 
DSRS 8.2 (pg 8.2-5) 8.2.3.2 

DSRS 8.2 includes 10 CFR 50.65(a)(4), as it relates to the assessment and management of the increase 
in risk that may result from proposed maintenance activities before the maintenance activities are 
performed as acceptance criteria for Section 8.2.  Section 8.2 does not include a discussion on 
conformance to 10 CFR 50.65(a)(4).  

56 10CFR 52.47 
DSRS 8.2 (pg 8.2-5) 8.2.3.2 

DSRS 8.2 includes 10 CFR 52.47(b)(1), which requires that a DC application contain the proposed 
ITAAC that are necessary and sufficient as acceptance criteria for Section 8.2.  Section 8.2 does not 
include a discussion on conformance to 10 CFR 52.47(b)(1).  

57 10CFR 52.47 
DSRS 8.2 (pg 8.2-5) 8.2.3.2 

DSRS 8.2 includes 10 CFR 52.80(a), which requires that a COL application contain the proposed 
inspections, tests, and analyses, as acceptance criteria for Section 8.2.  Section 8.2 does not include a 
discussion on conformance to 10 CFR 52.80(a).  

58 10CFR 52.47 
DSRS 8.2, Appendix A 8.2 

Section 8.2 does not include a discussion on DSRS 8.2, Appendix A, “Guidelines for Generator Circuit 
Breakers/Load Break Switches.”  Figures 8.3-2A and 8.3-2B depict a generator circuit breaker but 
Section 8.2 does not include a discussion on the generator circuit breaker’s capability of interrupting the 
system’s maximum fault current, per DSRS 8.2, Appendix A.  

59 10CFR 52.47 
DSRS 8.2 (pg 8.2-1) 8.2 

DSRS 8.2 states that the preferred power system arrangement is reviewed and also, that the 
independence of the preferred power system is evaluated with respect to the onsite power system.  
Section 8.2 does not provide each module’s connection to the switchyard (i.e., physical separation).  

60 10CFR 52.47 
DSRS 8.2 8.2 

Section 8.3 (pg 8.3-10) provides a discussion of the EHVS protection scheme, which is understood to be 
the switchyard protection scheme.  Section 8.2 does not include a discussion of the switchyard control 
system and its associated power source.  

61 10CFR 52.47 
DSRS 8.2 (pg 8.2-19) 8.2 

Section 8.3 (page 8.3-38) discusses a remote shutdown station.  DSRS 8.2 includes a discussion of the 
controls (automatic, manual, or remote) and instruments of the preferred power system.  Section 8.2 
does not discuss the remote controls, if any.  

62 
10 CFR 52.47(b) (1) 

DSRS 
Page 8.3.2-6 

8.3.2.2.2  
8.3.2.3 

DSRS 8.3.2 includes 10 CFR 52.47(b)(1), which requires that a DC application contain the proposed 
ITAAC that are necessary and sufficient as acceptance criteria.  DCA 8.3.2 does not discuss the 10 CFR 
52.47(b)(1) requirement regarding ITAAC. 
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63 
10 CFR 52.47 

DSRS 
Page 8.3.2-6 

8.3.2 
DSRS 8.3.2 includes 10 CFR 52.80(a), which requires that a COL application contain the proposed 
inspections, tests, and analyses, as acceptance criteria.  Section 8.3.2 does not include a discussion on 
conformance to 10 CFR 52.80(a). 

64 
10 CFR 50.34(f)(xix) 

DSRS  
Page 8.3.2-11 

8.3.2.1 

DSRS 8.3.2 states that information should be included to demonstrate compliance with any technically 
relevant portion of the TMI requirements in 10 CFR 50.34(f).  DCA does not provide a list of all the EDSS 
system indications and alarms (important for plant status) which will be available in the MCR, and 
Remote Shutdown Panel. 

65 

10 CFR 52.47 
DSRS  

Page 8.3.2-13 
(Power supplies and 
distribution systems) 

8.3.2 

DSRS 8.3.2 states that the design bases, design criteria, analyses, description, and implementation (as 
depicted on electrical drawings and performance characteristic curves) should be included in the DCA.   
DCA does not provide details on design criteria (such as Meter & Relay diagrams of each typical DC 
Distribution Bus showing equipment ratings, protection & metering indications).  

66 

10 CFR 52.47 
DSRS  

Page 8.3.2-14 
(Cables, raceways 

and terminal 
equipment) 

8.3.2 

DSRS 8.3.2 states that the DCA should include the identification scheme used for safety-related cables, 
raceways, and terminal equipment in the plant and internal wiring in the control boards to confirm that it is 
consistent with IEEE Std. 384, as augmented by RG 1.75.  DCA does not provide details of locations of 
various DC switchgear/equipment details (from/to equipment locations) to show physical separations. 

67 10 CFR 52.47 8.3.2 Section 8.3.2 refers to “Remote” locations but does not clarify what “remote” means. 

68 10 CFR 52.47 Page 8.3-23 
There’s a statement in Section 8.3.2 that says, “EDSS capability not credited in any acceptance criteria in 
accident analysis in Chapter 15.” The staff would like for NuScale to identify which specific section(s) of 
Chapter 15 provides the “acceptance criteria.” 

69 10 CFR 52.47 Page 8.3-27 Section 8.3.2 states that EDNS will meet the minimum battery voltage criteria of 105 Vdc and 210 Vdc 
without providing a basis for selecting the minimum battery voltage criteria.  

70 GDC 18 
DSRS 8.4 8.4 DSRS page 8.4-8 states that GDC 18 places testability requirements on all of the SBO-related power 

sources.  Chapter 8.4 does not discuss GDC 18. 

71 10 CFR 50.65(a)(4) 
DSRS 8.4 8.4 

DSRS page 8.4-4 requires compliance with 50.65(a)(4), as it relates to the assessment and management 
of the increase in risk that may result from proposed maintenance activities before performing the 
maintenance activities.  Chapter 8.4 does not discuss 10 CFR 50.65(a)(4). 

72 10 CFR 52.47(b)(1) 
DSRS 8.4 8.4 

DSRS page 8.4-4 requires compliance with 10 CFR 52.47(b)(1), which requires that a DC application 
contain the proposed ITAAC that are necessary and sufficient.  Chapter 8.4 does not discuss 10 CFR 
52.47(b)(1). 
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73 10 CFR 52.80(a) 
DSRS 8.4 8.4 

DSRS page 8.4-4 requires compliance with 10 CFR 52.80(a), which requires that a COL application 
contain the proposed inspections, tests, and analyses, including those applicable to emergency planning, 
that the licensee shall perform.  Chapter 8.4 does not discuss 10 CFR 52.80(a). 

74 
10 CFR 50.63 

RG 1.155 
DSRS 8.4 

8.4 

DSRS page 8.4-2 states that the review should determine that procedures and training conforms to the 
guidance in Sections C.1.3, C.2, and C.3.4 of RG 1.155 as they pertain to passive plants.  Chapter 8.4 
does not provide sufficient detail on how staff regulatory position, such as procedures and training, is 
met. 

75 
10 CFR 50.63 

RG 1.155 
DSRS 8.4 

8.4 

DSRS page 8.4-2 states that the review should determine that QA activities and specifications for non-
safety-related equipment used to meet the requirements of 10 CFR 50.63 conforms to the 
recommendations in Section C.3.5 and Appendix A to RG 1.155.  Chapter 8.4 does not provide sufficient 
detail on how staff regulatory position, such as Quality Assurance and Specifications for Non-safety-
Related Equipment, is met. 

76 
10 CFR 50.63 

RG 1.155 
DSRS 8.4 

8.4 

DSRS page 8.4-2 states that the review should determine that the capability to achieve and 
maintain safe shutdown and containment integrity during an SBO conforms to the guidance provided in 
Section C.3.2 of RG 1.155.  Chapter 8.4 does not provide information on conformance to RG 1.155, 
Section C.3.2. 

77 SECY-90-016 
DSRS 8.4 8.4 

DSRS page 8.4-5 discusses the guidelines and criteria of SECY-90-016 and SECY-94-084, “Policy and 
Technical Issues Associated with the Regulatory Treatment of Non-Safety Systems in Passive Plant 
Designs,” dated March 28, 1994 as they relate to the use of AAC power sources and RTNSS at plants 
provided with passive safety systems.  Chapter 8.4 discusses SECY-94-084, but does not discuss 
SECY-90-016.  

78 RG 1.75 
DSRS 8.4 8.4 DSRS page 8.4-5 discusses the guidelines of RG 1.75, as they relate to the independence of SBO-

related power sources and distribution systems.  Chapter 8.4 does not discuss RG 1.75.  

79 RG 1.206 
DSRS 8.4 8.4 DSRS page 8.4-6 states that the applicant should discuss, as appropriate, an RTNSS process that 

conforms to Chapter C.IV.9 of RG 1.206.  Chapter 8.4 does not discuss conformance to RG 1.206.  

80 10CFR 52.47 
DSRS 8.3.1 8.3.1 AAPS is a COL item but does not provide basic details such as equipment and power rating specification. 

81 
10CFR 52.47 

GDC 17 
DSRS 8.3.1 

8.3.1 DCA page 8.3-4 discusses Island Mode operation.  This section does not provide a discussion how 
island mode operation will be verified as designed.  

82 10CFR 52.47 
DSRS 8.3.1 8.3.1 

EMVS and ELVS automatic bus transfers are discussed in Section 8.3.1 pages 8.3.1-5 and 8.3.1-6 
respectively.  A more detailed description of these schemes should be provided to permit an evaluation of 
their actuation and possible system interactions (i.e., susceptibility to common cause failure). 
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83 10CFR 52.47 
DSRS 8.3.1 8.3.1 DSRS Section 8.3.1(II) includes the following acceptance criteria concerning ITAAC:  10 CFR 50.47 and 

10 CFR 50.80.  This section of the DCA does not address these items. 

84 10CFR 52.47 
DSRS 8.3.1 8.3.1 DSRS Section 8.3.1(II) includes the following acceptance criteria from SECY papers: SECY 90-016, 

SECY 94-084, SECY 95-132 and SECY 91-078.  This section of the DCA does not address these items. 

85 GDC 4 
SRP 3.4.1 3.4.1 There is no ITAAC to address flood protection. 

86 GDC 4 
SRP 3.4.1 3.4.1 There is no COL item for the COL applicant to address seal leakage maintenance and testing.  

87 GDC 30 
DSRS 5.2.5 5.2.5 There is no TS for RCPB leakage detection instrumentation or RCPB leakage limit. 

88 GDC 30 
DSRS 5.2.5 5.2.5 There is no ITAAC for RCPB leakage detection instrumentation pressure (vacuum) testing. 

89 GDC 61 Tier 1 3.5 and 3.6 

In DCA Tier 1, Section 3.5, the applicant stated that the spent fuel storage (SFS) system is nonsafety-
related and consists of the SFP, fuel storage racks, the SFP liner, and the RB. 
 
DCA Tier 1, Section 3.6, classifies the UHS as safety-related.  This includes the volume of water in the 
SFP.  The staff’s concern is that it may be inconsistent to classify the SFP and its liner as nonsafety-
related, if the water volume contained by them is credited as safety-related. 

90 GDC 5 
SRP 9.1.5 

9.1.5 
3.2 

DCA Tier 1 Section 3.10 describes the RBC as safety related, risk significant.  DCA Tier 2 Section 9.1.5 
describes the RBC as non-safety related, risk significant.  Tier 2 Section 3.2 states that the RBC is B1 
(non-safety related, risk significant).  This is a discrepancy between Tier 1 and Tier 2. 

91 50.54a(q) 
SRP 9.1.5 

9.1.5 
3.2 
17.5 
9.1.4 

DCA Tier 2 Section 3.2 states that regarding QA, the RBC is under Part III of the quality assurance 
program description (QAPD).  However, the RBC, module lifting adapter, and reactor flange tool are 
listed as Seismic Category I.  Given the confusion above regarding whether the reactor building crane is 
safety related or non safety related, the staff has issue whether NuScale determines that the RBC 
performs a safety related function, and if so, whether the QA program for the RBC should be under 10 
CFR 50, Appendix B per Regulatory Position C.1 of RG 1.29.  The staff notes that there may be some 
confusion regarding the difference between designing a ASME NOG 1 Type 1 crane (will hold the load in 
a controlled fashion during/after an SSE) and designing/designating a crane as Seismic Category I 
(required to perform its designated safety function following an SSE).  For example, in page 9.1-98, 
Section 9.1.5.3, the applicant states that the RBC, MLA, and RFT are Seismic Category I, and then goes 
on to reference Regulatory Position C.2 of RG 1.29, which regards nonseismic SSCs for which continued 
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function is not required, but whose failure could reduce the functioning of any seismic Category I SSC to 
an unacceptable level.  This same question also applies to discrepancies with the Fuel Handling Machine 
in DCA Section 9.1.4.  The staff also notes that for the fuel handling machine, the DCA Section 3.2 table 
annotates augmented design requirements per ASME NOG 1 and NUREG-0554, “Single-Failure-Proof 
Cranes for Nuclear Power Plants” but these are not listed under the RBC. 

92 SRP 9.1.5 9.1.5 
9.1.4 

DCA Tier 2, Section 9.1.5, defines a heavy load as a fuel assembly and its control rod assembly.  The 
NRC staff notes that this conflicts with the NUREG-0612, “Control of Heavy Loads at Nuclear Power 
Plants:  Resolution of Generic Technical Activity A-36” definition of “heavy load,” which is the combined 
weight of a single spent fuel assembly and its associated handling tool. 

93 GDC 61 9.1.3  
9.2.5 

The DCA does not provide an adequate description of the bounding thermal case.  The staff does not 
have enough information from the application to understand the initiating event, initial conditions, and key 
assumptions of the analysis, in order to determine the adequacy of mitigation systems.  The staff also 
needs to understand other events considered in order to confirm that the applicant correctly identified the 
most limiting event. 

94 DSRS 10.3 DCA 10.3 

The NuScale DCA does not contain an adequate piping and instrument diagram (P&ID) of the main 
steam system.  The DSRS specifies that a P&ID is used to verify seismic classification/quality group 
breaks (this is specifically needed for the portion NuScale considers not part of the main steam system 
[MSS] - the section of the main steam piping from the outlet of the steam generator to the main steam 
isolation valve [MSIV] and spool piece), identification of buildings/locations of the system piping, test 
loops and connections for sampling, as well as instrumentation used to detect steamline breaks.  
Generally, the drawings provided are of poor quality, with very little detail shown. 

95 DSRS 10.4.7 DCA Section 10.4.7 The DCA does not provide sufficient information on how appropriate pressure and functional testing will 
be performed when spool pieces are disconnected and reconnected to support refueling of the modules.   

96 GDC 10 
SRP 4.3 4.3.2 

Regarding the statement, “For Chapter 15 events involving CRA motion (Section 15.4) an event-specific 
nuclear analysis is performed to determine CRA worth, radial power distribution (F�h), and axial power 
distribution.”  There is no information provided on how the transient change in power shape is treated for 
events in Chapter 15.  

97 GDC 26 
SRP 4.3 4.3.2.5 It is stated that the loss of CRA worth due to depletion of the absorber material is negligible, but no 

justification is provided.   

98 10 CFR 52.6 4.3.3 First paragraph in Section 4.3.3 states that S3K is covered by TR-0616-48793, “Nuclear Codes and 
Methods Qualification,” which is not accurate.  

99 GDC 10 
DSRS 4.4 4.4 DSRS acceptance criteria 8, associated with degradation in coolant flow, is not addressed. 

100 GDC 10 4.4.2.9.1.2 
The DCA states that, “Measurement uncertainy in core power, system flow, core inlet temperature, and 
core exit pressure are based on engineering judgement,” but no description of verification of these 
assumptions (e.g., DAC, COL action item, etc.) is provided to justify the statement. 
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101 SRP 5.2.2 5.2.2 In Section 5.2.2.2.2, LTOP System, analysis related to excessive heat or inventory addition to the RCS 
during LTOP operation is not adequately discussed.  

102 DSRS5.4.7 
 5.4.3 

Although instrumentation for gas binding of the system is provided, no provisions are detailed for relief of 
non-condensibles (vents, etc.).  There is no description of how gas binding of the DHRS is mitigated 
against or prevented, nor any description how the stated maximum allowable value of non-condensibles 
was determined (i.e., analysis, experiment or some combination). 

103 DSRS 5.4.7 5.4.3 The flow rate through the DHRS is not instrumented with no description of how the operators can assess 
whether adequate heat transfer is available during operation. 

104 DSRS 5.4.7 5.4.3 

Some figures such as Figure 5.4-8 show the difference in primary side hot and cold leg temperatures 
increasing beyond 8000 seconds.  It is unclear why the hot and cold leg temperature difference is 
increasing after reaching a stable difference in the 1000 to 8000 time frame.  Provide additional 
description as to why the hot and cold leg differences increase after 8000 seconds. 

105 SRP 9.1.1 9.1.1 
The analyses provided in TR-0816-49833-P appear to be based on a pool temperature of 100 degrees 
fahrenheit.  The moderator density is based on this temperature, but there is no justification how this 
temperature would be maintained for all conditions (e.g., pre-1st cycle temporary storage of the new fuel). 

106 DSRS 15.0 15.0.2 The DCA states statistical methods are used to estimate the sensitivity to demonstrate conservative 
values, but this appears to be an inaccurate statement. 

107 DSRS 15.0 15.0.2.2.1 There appears to be an incorrect reference for the long term evaluation of core temperature and decay 
heat removal as being assessed in Reference 15.0-5, the Non-LOCA TR.  

108 DSRS 15.0 15.0 Table 15.0-5 Pressurizer level at core power less than 15 percent RTP - appears to be a typo as it refers 
to HFP pressurizer level of 40 percent but HFP pressure level appears to be 50 percent in the figures.  

109 DSRS 15.0 15.0 Table 15.0-5 Nominal is 0.037 psia with no lower bound uncertainity, and no justification for not including 
it.  

110 DSRS 15.0 15.0 Table 15.0-5.  An RCS nominal plus control band is not provided, although Tavg is usually a controlled 
parameter with an associated deadband.   

111 DSRS 15.0 15.0 There are no uncertainties included in Table 15.0-6, and there is no cross-reference to where they are 
addressed.  

112 DSRS 15.0 15.0 Table 15.0-8 does not properly reference SIMULATE (steady-state) 

113 DSRS 15.0 15.0 The CHF TR is not referenced in Table 15.0-8.  It is in the Section 15.0 Reference list but not in 
Table 15.0-8. 

114 DSRS 15.1.3 15.1.3 There is no explanation of why the assumption of constant speed feedwater pump is limiting for this 
overcooling event. 

115 DSRS 15.1.5 15.1.5 No SDM for this event is provided in Table 15.0-6. 
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116 DSRS 15.1.5 15.1.5 Steamline Break Case A is stated to provide a representative secondary side pressure, but no graph of 
secondary side pressure is provided. 

117 DSRS 15.1.6 15.1.6 
This scenario is described as an increase in secondary heat removal, which is not the case.  Grouping 
the scenario in 15.1 may be appropriate, but nomenclature of the scenario should appropriately represent 
the transient.  

118 DSRS 15.1.6 15.1.6 
No results or detailed discussion are provided for the case that results in a CRDM leak into containment 
but does not trip the plant.  Provide at least a basic accounting of the transient that does not lead to trip, 
including final reactor power. 

119 DSRS 15.2.1-5 15.2.1 to 15.2.5 15.2.2.3.3 and 15.2.3.3.3 list more limiting single active failures that exist, but these scenarios are not 
analyzed directly in the DCA. 

120 DSRS 15.1.6, 
15.2.4 

15.1.6, 
15.2.4 

No justification is provided for lack of inclusion of a single failure in the analysis.  The statement that no 
failures would increase the severity of the accident is not justified. 

121 DSRS 15.2.6 15.2.6 Section does not explain why FWIV is the single failure chosen. 

122 DSRS 15.2.6 15.2.6 Section does not justify why the low RCS flowrate was chosen for the S/G overpressure case.  Max RCS 
flow would transfer more heat to the seconday side, increasing pressure. 

123 DSRS 15.2.7 15.2.7 MCHFR is not provided for 15.2.7. 

124 SRP 15.4.6 15.4.6 On page 15.4-21, Section 15.4.6.5 simply states SRP 15.4.6 acceptance criteria is met because it is 
bounded by results in Sections 15.4.1 & 15.4.2 without further explanation. 

125 SRP 14.3 
RG1.206 Tier 1 and 2 Applicant did not include standard ITAAC M-27 which states:  Inspection of the as-built will be performed 

to verify the installed configuration, including the flowpath. 

126 SRP 14.3 
RG1.206 Tier 1 and 2 No gas accumulation ITAAC provided for DHRS heat exchanger.  

127 10 CFR 52.47(b)(1) 
DSRS 6.2.1.1A 

6.2 
(pgs. 1-9) 

One of the listed DSRS Section 6.2.1.1.A regulatory requirements is 10 CFR 52.47(b)(1), which requires 
that a DC application contain the proposed ITAAC that are necessary and sufficient to provide 
reasonable assurance that, if the inspections, tests, and analyses are performed and the acceptance 
criteria met, a plant that incorporates the DC is built and will operate in accordance with the DC, the 
provisions of the Atomic Energy Act, and the NRC regulations.  The staff found that ITAAC are 
referenced nowhere in DCA Section 6.2.  The word “ITAAC” does not appear in the entire DCA Section 
6.2.  ITAAC need to be referenced in the respective DCA Section to which they belong to.  
 
DCA Tier 1 Chapters 1 through 5 include all the Tier 1 information provided for the readiness review.  
The staff could not locate any ITAAC about the containment structure or its as-built heat rejection 
capacity to the reactor pool.  DCA Tier 1 Section 3.6 states that the UHS’s safety-related function of heat 
removal via direct water contact with the containment vessel will be verified by ITAAC.  However, the 
staff found no such ITAAC tabulated.  The staff did not identify any containment ITAAC in the DC 
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application, e.g., ITAAC to validate the as-built safety-related functions of the NuScale containment 
structure and the reactor pool. 

128 
GDC 38 
GDC 50 

DSRS 6.2.1.1.A 
6.2.1.3 

To satisfy the requirements of GDCs 38 and 50 with respect to the containment heat removal capability 
and design margin, the LOCA analysis should be based on the assumption of loss of offsite power and 
the most severe single failure that should result in the highest calculated containment pressure.  
However, DCA Section 6.2.1.3.6 states that “The analyses results demonstrate that in some scenarios 
the consideration of no single failure results in a more limiting result.”  There is no further discussion 
provided about this in the DCA.  There was no discussion in the DCA supported by quantitative 
information to explain why a no single-failure was found to be the limiting DBA. 

129 
GDC 38 
GDC 50 

DSRS 6.2.1.4.1.A 
6.2.1.4 

To satisfy the requirements of GDCs 38 and 50 with respect to the containment heat removal capability 
and design margin, the containment response analysis for postulated secondary system pipe ruptures 
should be based on the most severe single failure of the secondary system isolation provisions that 
should result in the highest calculated containment pressure or temperature.  However, DCA Section 
6.2.1.4.2 states that “The analyses results demonstrate that in some scenarios the consideration of no 
single failure results in a more limiting result.”  There is no further discussion provided about this in the 
DCA.  There was no discussion in the DCA supported by quantitative information to explain why a no 
single-failure was found to be the limiting DBA. 

130 
GDC 38 
GDC 50 

DSRS 6.2.1.4.1.A 
6.2.1.4 

Acceptable methods for the calculation of the containment environmental response to main steam line 
break accidents are described in NUREG-0588, “Interim Staff Position on Environmental Qualification of 
Safety-Related Electrical Equipment.”  Neither the DCA nor the Containment Response Analysis 
Methodology report documents whether or not NUREG-0588, “Interim Staff Position on Environmental 
Qualification of Safety-Related Electrical Equipment” was followed in this regard.  There was no 
documentation or discussion on whether or not NUREG-0588 was or was not followed to model the 
containment thermal response to main steam line break accident.   

131 GDC 40 6.2.2 

The basis for the exemption does not appear to be adequately justified.  To support the reasoning for the 
requested exemption to GDC 40 (DCA Part 7 Section 8, Testing of Containment Heat Removal System), 
the DCA should demonstrate that adequate margin exists such that any uncertainties in the heat transfer 
capability of containment are accounted for in the analyses demonstrating compliance with GDC 38. 

132 10 CFR 50.46 (b)(5) 
RG 1.82 

6.2.2.3 
GSI-191 

DCA Table 1.9-2, “Conformance with Regulatory Guides,” indicates that NuScale partially conforms to 
RG 1.82 R4.  In the comment column, NuScale states that “…the guidance of RG 1.82 is not practicable 
or appropriate to apply to the NuScale design.”  These statements appear to conflict.  Therefore the staff 
would like to see the DCA clarified by explaining the RG 1.82 positions to which NuScale conforms. 

133 10 CFR 50.46 (b)(5) 
RG 1.82 

6.2.2  
GSI 191 

The design basis for the long term cooling analysis is unclear.  The staff did not find a description 
(typically in Tier 2 Chapter 1) of the TeRs that were incorporated by reference; for example, the GSI-191 
technical report.  From the readiness assessment discussions, it appears that NuScale does have a 
report that addresses GSI-191.  This report should be referenced and discussed in Chapter 6 and 
Chapter 1 (as needed). 
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134 

10 CFR 50.46 (b)(5) 
GDC 35 
RG 1.82 

 

6.3.2.5,  
GSI-191  

 

Documentation of the design basis for the long term cooling analysis is unclear and clarification is 
needed for the related COL item for debris control. 
 
Draft DCA Section 6.3.2.5 states: 
The impact areas for potential debris effects are the ECCS RRVs and reactor core.  Latent debris has no 
impact on core cooling during ECCS operation because the amount of latent debris limited by operational 
cleanliness requirements in concert with the core design ensure that adequate coolant flow to the core is 
maintained.   
 
COL Item 6.3-1 
Controls that limit latent debris to 7.5 gm/FA (fiber), 30 lbm (particulate) and 271 lbm (chemical) based on 
testing that demonstrates adequate long-term cooling capability. 
 
Clarification needed on COL Item 6.3-1 given NuScale’s SMR design (limited access to containment).  
For example how does NuScale envision a COL applicant complies with COL item 6.3-1; or more 
specifically, how does the NuScale COL applicant comply with the cleanliness performance criteria 
related to chemical effects contribution, latent debris, and particulate? 
 
In addition, the DCA should clearly establish the design basis and limits on its operation in the DCA.  As 
an example, the design basis debris source term and debris characteristics should be described in the 
DCA.    

135 
 

10 CFR 
50.34(f)(2)(xiv) 

10 CFR 50, App A, 
GDC 55, 56, 57 

6.2.4 

10 CFR 50.34(f)(2)(xiv) states: “Provide containment isolation systems that, “… (E) include automatic 
closing on a high radiation signal for all systems that provide a path to the environs.” 
 
DCA Table 1.9-5 “Conformance with TMI Requirements” states that NuScale will comply with Item (E) by 
demonstrating that no systems are subject to its requirements. 
 
However, in DCA Part 7 (Exemption Requests), item 7.14, “10 CFR 50.34(f)(2)(xiv)(E) Containment 
Evacuation System Isolation,” NuScale is seeking an exemption from the requirement. 
 
There appears to be a conflict in the information provided in Part 2 (DCA) and DCA Part 7.14 related to 
this requirement. 

136 10 CFR 50.63(a)2 
RG 1.55 6.2.4 

Chapter 6, Section 6.2.4 Containment Isolation Systems, does not discuss the RG 1.155, “Station 
Blackout Regulatory Position C.3.2.7,” which provides guidance of SBO rule,10 CFR 50.63(a)2 for 
containment isolation valves.  However, NuScale DCA Chapter 1, Table 1.9.2, for RG 1.155, indicates 
partial conformance.  In the comment column, the DCA states that design conforms to the aspects of the 
RG 1.155, “as it pertains to passive design.”  More clarity is needed, how it meets the SBO rule 
requirements. 
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137 10 CFR 52.47 6.2.6 
DCA Table 1.9-2 “Conformance with Regulatory Guides” states that RG 1.163, "Performance-Based 
Containment Leak-Test Program," is not applicable.  However, the comment column in the table indicates 
that NuScale will apply the RG, as appropriate and that their final approach has not been decided.  

138 SRP 6.4 
SECY 94-084 6.4 

The safety function and associated basis of the MCR Habitability System is not clearly defined in the 
DCA.  DCA 6.4 “Control Room Habitability System (CRHS)” states that CRHS is non-safety related. The 
basis for the non-safety function classification of the MCR Habitability System is not convincing. 

139 DSRS 9.3.6 
SECY 94-084 9.3.6 

The evaluation of the risk significance of several SSCs to meet appropriate design (e.g. single failure) 
and reliability criteria is unclear.  DCA 9.3.6 “Containment Vacuum (CES) and Flooding System (CFDS)” 
states that CFDS has a non-safety related function to support cooldown during RX shutdown.  DCA 5.4.3 
“Decay Heat Removal System (DHRS)” states that the DHRS ensures the RCS average temperature is 
below 420 degrees fahrenheit within 36 hours and the transition from safe shutdown (420 degrees 
fahrenheit) to cold shutdown (200 degrees fahrenheit) and this function would need the non-safety 
related system, CFDS.  

The DCA states that, based on SECY-94-084, this kind of transition is acceptable.  The staff reviewed 
SECY-94-084 and found that this transition is acceptable if there is an acceptable resolution of the issue 
of RTNSS.  SECY-94-084 states that the applicant should evaluate its risk significance to meet 
appropriate design and reliability criteria.  

During the Readiness Assessment, the staff asked NuScale why the design and reliability information 
described in SECY-94-084 is missing.  One of the NuScale staff responded that CFDS is not the only 
system that has the capability to achieve cold shutdown condition. However, the content of DCA Section 
5.4.3, “DHRS,” and DCA Section 6.3, “ECCS,” indicates that that CFDS is the only system designed to 
cool RCS to cold shut down (200 ̊ F).  

140 
 

SRP 9.4.1 
 

9.4.1 
The RTNSS function for the MCR Ventilation System is unclear.  The DCA states that MCR Ventilation 
System will be available 72 hours after DBA accident.  However, there is no corresponding justification as 
to why the system does not require RTNSS oversight. 

141 JLD-ISG-2102-01 
EA-12-049 20.1 

MBDBE Rulemaking activities have been pursued by the NRC since 2011.  The MBDBE rulemaking will 
make generically applicable the requirements of the Mitigation Strategies Order EA-12-049 and Spent 
Fuel Pool Instrumentation Order EA-12-051 from 2012.   The proposed rule is nearing completion and it 
is only applicable to power reactor license applicants (e.g., COL holders).  The final rule on MBDBE is 
expected to be issued prior to issuance of the NuScale standard design certification.  Although the 
proposed rule is not directly applicable to design certifications, NuScale could decide to address 
appropriate Fukushima-related aspects of the proposed rule, focused on the capability of the proposed 
design in support of future COL holders.  If so, the NRC Staff may request NuScale to indicate those 
Fukushima-related aspects (if any) of the proposed rule that NuScale is seeking to address as part of the 
certification process and those aspects of the proposed rule that will remain with the COL applicant to 
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address.  For those aspects that NuScale is seeking to address, NuScale should provide in its DCA the 
supporting evaluation, analysis, and documentation necessary to demonstrate that these aspects of the 
proposed rule have been met consistent with guidance associated with the proposed rule. 

142 SRP 14.3, SRP 19.0 14.3, 19.1 

DCA Sections 14.3 and 19.1 do not discuss the extent to which risk-significance was considered for 
ITAAC development.  For example, module drop during refueling dominates risk.  However, the DCA 
ITAAC does not consider control systems associated with the fuel handling machine and the reactor 
building crane.  The DCA does not consider ITAAC for the refueling and containment flange tools and 
whether an ITAAC would be appropriate. 

143 10 CFR 52.47(a)27 
SRP 19.0 19.1 

The DCA should identify a complete list of COL items.  DCA does not, for example, identify a COL item 
for the COL applicant/holder to confirm that the assumptions used in the PRA, including HRA, remain 
valid (e.g., all-modes, all hazards, multi-module risk considerations). 

144 10 CFR 52.47(a)27 
SRP 19.0 19.1 

The DCA does not sufficiently describe the scenarios (e.g., spatial considerations) evaluated for internal 
fire and flooding events.  For example, while the DCA identifies the fire-induced initiating events, their 
spatial relationships with respect to fire compartments, ignition sources, damaged cables, etc., are 
unclear.  Similarly, for internal flooding, the spatial relationships between the assumed flood sources and 
target equipment are unclear. 

145 10 CFR 50.36 
SRP 19.0 Chapter 16, 19.1 The DCA does not provide an evaluation of risk-significant SSCs with respect to 10 CFR 

50.36(c)(2)(ii)(D) to determine whether additional TS requirements are needed. 

146 SECY-93-087, DSRS 
Section 7.1.5 7.1.5 The DCA did not include a MPS built-in diversity assessment.  The applicant needs to provide an 

analysis for each postulated common-cause failure for each design basis event. 

147 SECY-93-087, DSRS 
Section 7.1.5 7.1.5 

The DCA did not include the basis for the segmentation of nonsafety functions.  The basis of the 
nonsafety segmentation scheme is necessary to demonstrate that any failure of the nonsafety systems 
will not have an adverse impact to the safety functions. 

148 

10 CFR 
50.34(f)(2)(xix), RG 

1.97, DSRS Sections 
7.0 and 7.2.13 

7.0 , 7.2.13 The DCA did not include the basis for selection of the post-accident monitoring variables (PAMS). 

149 10 CFR 52.47, GDC 
32, 10 CFR 50.55a(g) 5.2.4, 5.4 The DCA does not describe how any Class 1 components are designed and provided with access to 

perform the preservice and inservice examinations.  

150 

10 CFR 52.47,  
GDC 14, 31, 32,  
10 CFR 50.61,  

10 CFR Part 50, 
Appendix G 

5.3 
The DCA does not describe the projected End-of-Life neutron fluence values for the entire reactor 
pressure vessel (RPV).  Therefore, the extent of RPV integrity analyses required is indeterminate.  
Currently, all analyses provided by the applicant focus only on the lower portion of the RPV.   
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151 

10 CFR 52.47 
GDC 14, 31, 32,  
10 CFR Part 50, 

Appendix G 

5.3 
The development of pressure-temperature limits for the NuScale design only considers the lower portion 
of the RPV.  However, pressure-temperature limits must consider all ferritic components within the 
RCPB.  Therefore, the applicant’s current analysis is technically insufficient. 

152 10 CFR Part 50,  
App. A, GDC 1 4.5.2 

It is noted in the DCA that “peak neutron fluence” is considered in the design of RVI, in particular in 
relation to IASSC, void swelling, etc., using criteria from MRP-175, “PWR Internals Material Aging 
Degradation Mechanism Screening and Threshold Values.”  In addition information should be provided to 
the staff demonstrating the implementation of these criteria for the design of the RVIs.  This information 
would be necessary for the staff to complete its review of Section 4.5.2. 

153 
GDC 14, 15, 32, 

DSRS 5.4.2.1 and 
5.4.2.2 

5.2 , 5.4 
The DCA does not identify how the design is adequate to access, inspect, and clean the SGs based on 
the types of degradation, deposits, and loose parts postulated for NuScale.  Evaluating the provisions for 
access to the primary and secondary side depends on the design-specific needs. 

154 
GDC 32 

10 CFR 50.55a 
10 CFR 50.36 

5.2 , 5.4 

The staff did not find information in the DCA about how potential SG tube degradation, performance 
criteria, and plugging limits were determined specifically for NuScale.  The Steam Generator Program 
technical specifications are nearly identical to the Standard Technical Specifications despite significant 
design differences.  However, the use of the Steam Generator Program to ensure tube integrity must 
account for design-specific attributes. 

155 10 CFR Part 50, 
App. A, GDC 1 3.13 

The staff could not determine whether the applicant has evaluated the requirements of ASME Section III 
to ensure that the criteria for bolts, such as those noted in SRP 3.13, Table 3.13-1, are applicable, 
adequate, and sufficient for the NuScale design.  As such, and in accordance with GDC 1, it is expected 
that the applicant evaluate ASME Section III for the NuScale design and modify or supplement the bolt 
related requirements as necessary to ensure adequate bolt function. 

156 SRP 3.6.2 
ANS 58.2 

Fig. 3.6-35 
3.6.4.4 

Section 3.6.4.4 refers to ANS 58.2 for full-circumferential break with limited separation.  Fig-3.6-35 is not 
consistent with ANS 58.2. 

157 10 CFR 50.55a 
SRP3.12 3.12.4.4 Decoupling criteria are not per DSRS 3.12 (referring to SRP 3.7.2) guidance.  The SRP decoupling 

criteria provides protection to prevent the resonance of piping.   

158 10 CFR 52.47 
SRP 3.9.6 Table 1.9-3 

Table 1.9-3 (page 1.9-84) indicates for DSRS Section 3.11 that Environmental Qualification Design and 
Procurement Specifications are not applicable to the NuScale Design Certification.  However, 10 CFR 
52.47 states that the Commission will require, before design certification, that information normally 
contained in certain procurement specifications and construction and installation specifications be 
completed and available for audit if the information is necessary for the Commission to make its safety 
determination. 

159 

10 CFR  
Part 52  

Appendices 
SRP 3.9.6 

3.9.6.1 

DCA Section 3.9.6.1 specifies that the functional design and qualification of safety-related valves is 
performed in accordance with ASME QME-1 (QME-1-2007), as endorsed in RG 1.100 (Revision 3), with 
clarifications described in Section 3.10.2 (seismic qualification methods).  This provision has been 
specified as Tier 2* for other design certifications as a lessons learned from POV testing and operating 
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experience.  DCA 3.9.6.1 is not consistent with the NRC position on functional design and qualification 
provisions for safety-related valves in new reactors. 

 
160 

10 CFR 50.47(b)(1) 
SRP 3.9.6 14.3 

10 CFR 52.47(b)(1) requires that the DC applicant provide ITAAC that are necessary and sufficient to 
provide reasonable assurance that, if the inspections, tests, and analyses are performed and the 
acceptance criteria met, a facility that incorporates the DC has been constructed and will be operated in 
conformity with the design certification, the provisions of the Act, and the Commission’s rules and 
regulations.  NuScale DCA Tier 1 does not provide a complete set of ITAAC that satisfies this regulation.  
For example, some ITAAC appear inconsistent with each other, and some ITAAC areas do not appear to 
have been included in the DCA. 

 
161 

10 CFR 52.47(c)(2) 
SRP 3.9.6 6.2 

DCA Section 6.2.4.2.2 indicates that some process lines penetrating containment have isolation valves 
with unique designs.  The DCA does not provide sufficient details for the design and qualification of the 
unique valves used in the NPP for completion of the NRC staff review. 

162 10 CFR 52.47(c)(2) 
SRP 3.9.6 6.3 

DCA Section 6.3 describes the ECCS valves that are a FOAK valve design.  10 CFR 52.47(c)(2) requires 
that an application for certification of a nuclear power reactor design that uses simplified, inherent, 
passive, or other innovative means to accomplish its safety functions must provide an essentially 
complete design except for site-specific elements and must meet the requirements of 10 CFR 50.43(e) 
[requiring that performance of each safety feature has been demonstrated, interdependent effects among 
safety features are acceptable, and sufficient data exist on safety features, unless a prototype plant has 
been tested.]  It is not clear whether NuScale has satisfied these regulations for its FOAK ECCS valves. 

163 
10 CFR 50, 
Appendix A 
SRP 3.2.2 

3.2.2 

DCA Table 3.2-1 lists numerous components as nonsafety-related with low safety significance (B2) and 
RG 1.26 Quality Group D.  In addition to PRA ranking, the classification of these components should be 
justified based on consideration by the expert panel, the performance history of similar components, the 
definition of Quality Groups in RG 1.26, and availability of active systems for defense-in-depth of the 
FOAK passive core cooling safety function.  NuScale should justify the classification of components with 
functions important to safety. 

164 10 CFR 50.55a 
SRP 3.9.6 3.9.6.5 

DCA Section 3.9.6.5 does not describe relief or alternatives planned regarding the IST requirements in 
the ASME OM Code.  The NuScale design uses features and terminology that might not be consistent 
with the specific requirements of the ASME OM Code which were derived from large LWRs.  Additionally, 
the unique valves in the NuScale design may not fit into the specific categorization of valves in the ASME 
OM Code based on their design and intended function.  NuScale should expand its discussion in DCA 
Section 3.9.6.5 to address potential relief or alternative requests from the ASME OM Code as 
incorporated by reference in 10 CFR 50.55a. 

165 SRP 3.9.5 3.9.5 
Detailed information and sketches should be provided in the DCA to fully describe the construction and 
connection of components (e.g., discuss construction of core barrel (any weld or attachments at the core 
region), provide description and sketches of the construction and attachments, etc.). 
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166 DSRS 3.8.4 3.8.4 

Since leak chase is not provided under the pool on top of the concrete basemat, as provided in operating 
plants, the DCA does not provide methods of detecting the radioactive water leakage and diverting it to 
locations for cleaning.  The applicant needs to address the consequence of radioactive pool water 
leakage into soils in the ground and rebar corrosion problems in the concrete basemat. 

167 DSRS 3.8.4 3.8.4 The crane and rail design information and dimensions are not provided.  This information is required for 
the staff to review the application in accordance with DSRS 3.8.4. 

168 
 DSRS 3.8.5 3.8.5.4.6 The description of soil pressure under each building’s basemat does not provide sufficient information 

and is not clear. 

169 DSRS 3.8.4 and 3.8.5  3.8.4, 3.8.5 Methods for loading combinations generated by the tri-directional seismic ground motions for structural 
design are unclear, such as seismic loads on reactor building walls.   

170 DSRS 3.7.2 and 3.8.4 3.7.2, 3.8.4 

As per DCA Section 3.8.4.4.1 and 3.8.4.4.2 for RXB and CRB, respectively, all seismic analysis is 
completed in SASSI2010 and combined with static results.  However, the staff did not find a description 
of how it is assured that SASSI2010 provides adequate forces and moments for use in design, including 
the adequacy of the finite element mesh refinement for such purpose.  Additionally, it is not clear whether 
or not the forces and moments used for design envelop all the seismic analysis cases considered in DCA 
Section 3.7.2. 

171 DSRS 3.8.4 and 3.8.5 3.8.4.5, 3.8.5.5 
DCA Section 3.8.4.5 states that the design is based on the ACI Code.  However, the actual design 
appears to be an engineering mechanic type of design, as described in section 3.8.5, instead of the ACI 
Code type of design.   

172 DSRS 3.8.5 3.8.5.1 
Table 3.8.5-9 

The DCA does not provide a desicription of the RWB.  Flotation, Uplift, Sliding and Overturning evaluations 
were not performed for the RWB.   

173 DSRS 3.8.4.II4H 3.8.4 DCA Section 3.8.4.3.3 describes the pressure loads on the embedded exterior walls.  The evaluation 
does not appear to include the results of various approaches identified in DSRS Section 3.8.4.II.4H. 

174 DSRS 3.8.4.II.4 3.8.4 
Section 3.8.4 indicates that analysis were performed for both cracked and uncracked concrete 
conditions.  However, the basis does not describe the level of concrete cracking which was considered 
and does not describe the basis for selecting the prescribed level of cracking. 

175 DSRS 3.8.4,  
Appendix C 3.8.4 

Section 3.8.4 and Appendix B (NuScale Plant Critical Sections) requires detailed information which is 
contained in a Structural Design Report (DSRS 3.8.4, Appendix C).  However, the staff did not find the 
Design Report to be available. The staff would need to review this report to complete their review of 
seismic Category I structures. 

176 DSRS 3.8.4.I.1 3.8.4 
The staff did not find information pertaining to water proofing membrane (DSRS Section 3.8.4.I.1) in DCA 
Section 3.8.4 nor in Appendix B.  Describe the use of a waterproofing memebrane or provide a 
justification why the waterproofing membrane is not necessary for the NuScale design. 



 

21 
 

Potential 
RAI # 

Governing Regulation, 
Regulatory Guidance, 

and/or DSRS/SRP 
Section 

Affected 
DCA 

Chapter(s) and/or 
Section(s) 

Brief Description of the Potential Request for Additional Information (RAI) 

177 DSRS 3.8.5 3.8.5.4.1 
Three computer models have been used for basemat:  SAP 2000 solid (brick), SAP 2000 shell, and 
SASSI, without elaborating the role of each model, and how the results from each has been used in the 
establishing the demand at the elemental level. 

178 DSRS 3.8.5 3.8.5.4.1 
No clarification is provided for the use of a single layer of shell elements (120” thick) in the foundation model 
of RXB using SAP2000.  The applicant needs to explain if such a representation could provide accurate 
force and moments for the mat. 

179 DSRS 3.7.1 3.7.1.1.2.4 

Section 3.7.1.1.2.4 indicates that a single CSDRS compatible time history (Capitola) set and the CSDRS-
HF compatible time histories set was used for the seismic analysis of the NPM.  With regard to the 
seismic input for this analysis the staff will need additional clarifications:  (a) how many soil profiles were 
considered with these inputs and their basis, (b) basis of selecting only one time history instead of the 
five time histories, established for the CSDRS, and (c) the PSD for this time history (Capitola) 
demonstrating that no significant deficiencies exist in the frequency of interest. 

180 DSRS 3.7.1 Table 3.7.1-20 

Table 3.7.1-20 indicates that the minimum passing frequency is only 12 CPS.  The minimum thickness of 
soil layer used in this area is 6.25 ft.  The staff will need further justification of acceptability since the 
frequency of interest for SSI analysis is about 50 Hz. 

181 DSRS 3.7.2.4 3.7.2.1.2.4 

Table 3.7.2-5 provides a comparison of SASSI calculated hydrodynamic pressure and those obtained 
from the ANSYS analysis.  Since SASSI does not provide directly the hydrodynamic pressure acting on 
the pool walls, the application should describe in detail how the SASSI hydrodynamic pressures are 
determined so that staff can evaluate the acceptability of the comparisons provided in Table 3.7.2-5.   
In addition, basis should be provided on the use of only 3 soil profiles with the CSDRS for the ANSYS 
analysis.  The staff may also ask if the method of analysis is “response spectra method” or “time history 
approach.” 

182 

10 CFR 52.47(a)(27), 
10 CFR 52.79(a)(46), 
10 CFR 52.79(d)(1),  

10 CFR 50.71(h), 
SRP 19.0 

19.1.5 The Seismic Margin Assessment (SMA) is performed for a single module and does not address multiple 
modules. 

183 

10 CFR 52.47(a)(27), 
10 CFR 52.79(a)(46), 
10 CFR 52.79(d)(1), 

10 CFR 50.71(h), 
SRP 19.0 

19.1.5 
Related to the SMA, activities after design certification are not adequately addressed by COL items.  
Specifically COL items pertaining to incorporating site-specific effects and plant walkdowns are not found 
in the DCA.   

184 10 CFR 52.80(a) 
DSRS  3.7.2.8 Tier 1 

DCA Tier 1 Table 3.13-1 provides the ITAAC for the Seismic Category I portion of the CRB.  A portion of 
the CRB is designated as non seismic – no discussion is provided about the effects of and the potential 
of the impact of the non seismic portion of the building on the functionality of the CR or the integrity of the 
seismic portion of the building, during an SSE. 
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185 DSRS 3.8.4, 
SRP 14.3 

Tier 1  
14.3.2.1.1 

Spent fuel pool, reactor pool and refueling pool are located within the reactor building and are Seismic 
Category I structures.  No ITAAC are provided for these structures in DCA Tier 1. 

186 DSRS 3.8.4  
Appendix D 

Tier 1  
14.3.2.1.1 

New fuel storage racks and spect fuel storage racks are Seismic Category Structures.  No ITAAC are 
provided for in DCA Tier 1. 

187 
10 CFR 52.80(a) 

GDC 2 
DSRS  3.7.2.8 

Tier 1 

There are two tunnels connecting CRB and RXB.  The following types of information related to the tunnel 
design and construction should be included in the DCA: 

1. Seismic Category 
2. ITAAC 
3. The gap size between the tunnel and RXB/CRB 
4. Any COL items 

188 
10 CFR 52.80(a) 

GDC 2 
DSRS  3.7.2.8 

Tier 1 The CRB and RXB ITAACs do not contain sufficient information, such as dimensions and critical 
sections.  This information is necessary to implement the ITAACs in DCA Tier 1. 

189 SRP 14.3 14.3.2.1 
DCA Section 14.3.2.1 states that the design description content includes components - no description is 
provided for structures or systems.  The applicant needs to justify why structures and systems need not 
be included in this discussion. 

190 SRP 14.3 14.3.2.1.1 DCA Section 14.3.2.1.1 does not provide a complete list for Seismic Category I structures such as CRB, 
Spent fuel pool, reactor pool and refueling pool. 

191 
NUREG 0800 Intro 
Part 2 DSRS 14.2 

SECY 11-0024 
14.2.3.2 

Section 14.2.3.2 describes a graded approach to testing which would allow less detailed testing.  Using a 
graded approach does not apply to the initial test program.  As stated in SECY-11-024, “Use of Risk 
Insights to Enhance the Safety Focus of Small Modular Reactor Reviews” dated May 13, 2011, the 
graded approach to SSC review uses the test program to satisfy some of the detailed review normally 
required for SSC’s in the DC.  

192 RG1.68 DSRS 14.2 
 14.2.10.1 

Section 14.2.10.1 states the Startup Administrative Manual (SAM) contains the administrative procedures 
to control the verification process for successful completion of preoperational tests.  However,the SAM is 
not referenced in all sections where administrative controls and procedures are required.  Per DSRS 
14.2, the SAM (also known as ITP Administrative Procedures) was not included as part of the DC 
application nor was there a COL item for the COL’s portion of the SAM. 

193 RG1.68 DSRS14.2 14.2 

Section 14.2 does not describe how the test simulates an actual signal or how the test veifies the 
complete logic circuit, i.e., from each input through the circuit path, through the logic circuit to the final 
output.  Section 14.2 also needs to describe how testing will account for minimum/maximum power, air 
pressure, high/low temperature/humidity, etc., as applicable. 
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194 
 

10 CFR 52.48 
10 CFR 52.47(b)(1) 

 
Tier 1 
3.16 

Table 3.16-1 

Section 3.16, “Physical Security,” and Table 13.16-1, “Physical Security ITAAC,” include design 
descriptions and ITAAC for systems and hardware that are beyond the building and structures identified 
within the scope of the NuScale standard plant.  The Tier 1 descriptions are not supported by information 
in Tier 2 which establishes that COL applicant will be responsible for design and ITAAC of certain 
physical security systems as COL information. 

195 10 CFR 52.48 and 10 
CFR 52.47(b)(1) 

Tier 2 
9.5.2, 9.5.3 

The design descriptions and ITAAC in DCA Tier 2 for plant systems relied on for security functions 
(communications, lighting, power, etc.) are not addressed in these sections or referenced Section 13.6.  
DCA Tier 2 descriptions do not provide design descriptions in sufficient detail for how systems and 
hardware will be designed to provide security functions or will be verified.   

 


