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The purpose of this letter is to provide the NuScale Power, LLC (NuScale) response to the
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 9051
Date of RAI Issue: 08/25/2017

NRC Question No.: 16-25

Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
 

NUREG-1431, “STS Westinghouse Plants,” Revision 4 (ADAMS Accession Nos.
ML12100A222 and ML12100A228)
 
NUREG-1432, “STS Combustion Engineering Plants,” Revision 4 (ADAMS Accession Nos.
ML12102A165 and ML12102A169)
 
NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)
 

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.

a. Subsection 3.4.7, “RCS Leakage Detection Instrumentation”
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1. LCO 3.4.7.a requires two OPERABLE “Containment Evacuation System (CES)
condensate channels.” The applicant is requested to consider changing “channels” to
“monitor channels” for consistency. SR 3.4.7.1 specifies a CHANNEL CHECK of
“required CES condensate monitor.” In addition, SR 3.4.7.5 specifies a CHANNEL
CALIBRATION of “required CES condensate monitor.” The applicant is requested to
change “monitor” to “monitor channels,” since two channels are required OPERABLE
as one of the two required methods of leak detection, and for consistency.

2. LCO 3.4.7.b requires two OPERABLE “CES inlet pressure channels.” The applicant is
requested to consider changing “channels” to “monitor channels” for consistency. SR
3.4.7.2 specifies a CHANNEL CHECK for the “required CES inlet pressure monitors.”
In addition, SR 3.4.7.6 specifies a CHANNEL CALIBRATION of required CES inlet
pressure monitors.” The applicant is requested to consider changing “monitors” to
“monitor channels” for consistency.

3. LCO 3.4.7.c requires one OPERABLE “CES gaseous radioactivity monitor channel.”
SR 3.4.7.3 specifies a CHANNEL CHECK of “required CES gaseous radioactivity
monitor.” In addition, SR 3.4.7.7 specifies a CHANNEL CALIBRATION of “required
CES gaseous radioactivity monitor.” The applicant is requested to consider changing
“monitor” to “monitor channel” for consistency. Also requested is an explanation of
how a CHANNEL CHECK is performed with just one monitor channel.

4. SR 3.4.7.4 specifies a CHANNEL OPERATIONAL TEST of “required CES gaseous
radioactivity monitor.” The applicant is requested to consider changing “monitor” to
“monitor channel” for consistency. Also requested is an explanation why a CHANNEL
OPERATIONAL TEST is only specified for the “required CES gaseous radioactivity
monitor” channel, but not for the CES condensate monitor channels and the CES inlet
pressure monitor channels.

5. The applicant is requested to explain whether a leak detection method with two
monitor channels required to be OPERABLE by LCO 3.4.7.a or LCO 3.4.7.b, is still
considered OPERABLE when one monitor channel is inoperable. If not, then Actions
A and B would be stated more clearly, as indicated (the Required Action A.1 Note is
omitted):

A. One or more required leakage detection instrumentation methods with one
required monitor channel channel(s) inoperable. | A.1 Perform SR 3.4.5.1. | Once
per 24 hours AND A.2 Restore required leakage detection monitor channel(s) to
OPERABLE status. | 14 days

B. One required leakage detection instrumentation method with all required monitor
channels inoperable. | B.1 Restore one monitor channel of affected required
leakage detection instrumentation method to OPERABLE status. | 72 hours

In addition, Action C (with second Condition statement only) should say:
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C. Two All required leakage detection instrumentation methods with all required
monitor channels inoperable. | C.1 Be in MODE 2. | 6 hours AND C.2 Be in
MODE 3 with RCS temperature hot < 200 °F. | 48 hours

These Actions may be abbreviated as follows:

A. One or more required methods with one required channel inoperable. | A.1
Perform SR 3.4.5.1. | Once per 24 hours AND A.2 Restore required channel(s) to
OPERABLE status. | 14 days

B. One required method with all required channels inoperable. | B.1 Restore one
channel of affected required method to OPERABLE status. | 72 hours

C. Two required methods with all required channels inoperable. | C.1 Be in MODE 2.
| 6 hours AND C.2 Be in MODE 3 with RCS temperature hot < 200 °F. | 48 hours

NuScale Response:

With regard to part a.1

The descriptions of the Surveillance Requirements in 3.4.7 were aligned with the usage
of the terms "channel" and "monitor" in the LCO description.

NuScale uses the concept of “leakage detection instrumentation methods”, rather than
“monitors” as used in NUREG-1431 and other legacy plant design STS. The NuScale
design uses “channels” to identify individual means of determining leakage within a
“method.” The NuScale design as addressed by this LCO includes three different
methods of detecting leakage, with two of the three different “methods” having two
redundant “channels” of detection capability each. The concept of methods is consistent
with Regulatory Guide 1.45, Rev. 1.

The term “monitor” was not used because the first two described leakage detection
methods are not comprised of readily-distinguishable devices that could be termed a
“monitor.” Identifying three available “methods” is more consistent with the plant design
and means of detection.

The use of the term “channel” when combined with the identification of required
“methods” in the LCO allowed the construction of an LCO that is appropriate for the
NuScale design. Details of the RCS leakage detection design are provided in FSAR
section 5.2.5.

The LCO ensures that two methods of detection are required to provide diversity, while
ensuring that two of the available methods provide two channels of detection.
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This designation of a distinct means of detecting RCS leakage as a “channel” was
carried forward to the radioactivity monitor, identifying it in the LCO as a “channel” also.

Note that NuScale is not unique in the use of the term “channel” to refer to required RCS
leakage detection instrumentation. The term “channel” is used in NUREG-2194 in
reference to the two containment sump level means of detection included in RCS
Leakage Detection Instrumentation specifications.

Specifically, NUREG-2194, Rev. 0 at 3.4.9 requires the OPERABILITY of

a. Two containment sump level channels; and

b. One containment atmosphere F18 particulate monitor.

(emphasis added)

NuScale will review TS 3.4.7 and its bases for instances where “monitor” is used and
replace with “channel” where appropriate to maintain consistency.

With regard to part a.2

The descriptions of the Surveillance Requirements in 3.4.7 were aligned with the usage
of the terms "channel" and "monitor" in the LCO description.

With one channel of a leak detection method (that has two channels) inoperable then the
method itself is considered inoperable. However diversity of detection is still maintained
with the one channel (of the method with the inoperable channel) and the other required
OPERABLE method of leak detection. Tech Spec action statements will be re-worded to
clarify channel inoperability.

With regard to part a.3

The descriptions of the Surveillance Requirements in 3.4.7 were aligned with the usage
of the terms "channel" and "monitor" in the LCO description.

As described in the definition of a CHANNEL CHECK, an absence of alarms, erratic
indications and deviation beyond acceptance criteria are all factors that are evaluated in
a CHANNEL CHECK. The definition also notes that a comparison of channel indication
is performed if possible.

The definition and applicability of CHANNEL CHECK with regard to single channel leak
detection instrumentation is consistent with similar requirements in PWR STS.
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With regard to part a.4

The descriptions of the Surveillance Requirements in 3.4.7 were aligned with the usage
of the terms "channel" and "monitor" in the LCO description.

The CES Inlet pressure channels used for RCS leakage detection are processed
through the Modular Protection System (MPS). The MPS continuous self-checking
features verify sensor input to the output switching logic. Based on this a CHANNEL
OPERATIONAL TEST (COT) would not provide any additional assurance of
OPERABILITY.

The CES gaseous radioactivity monitor and the CES condensate monitor channels are
processed through the Module Control System (MCS) which does not provide the level
of self-checking provided by the MPS. The 3.4.7 Surveillance Requirements require a
COT for the CES gaseous radioactivity monitor. A new surveillance requirement was
added to perform a COT of the CES condensate monitor channels.

With regard to part a.5

A leak detection method with two monitor channels consists of two distinct channels
designed so that inoperability of a channel does not cause inoperability of the other
channel.

The Condition descriptions in the Actions table of 3.4.7 have been modified to clarify the
intent in a manner generally consistent with the description in this part of the RAI. Both
table entries for Condition C are retained to provide a Condition and Required Actions to
be taken if Conditions A or B are not met without requiring entry into LCO 3.0.3.

Impact on DCA:

The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.
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3.4.7 

NuScale 3.4.7-1 Draft Revision 1.0 

3.4  REACTOR COOLANT SYSTEM (RCS) 

3.4.7  RCS Leakage Detection Instrumentation 

LCO  3.4.7 Two of the following RCS leakage detection instrumentation methods 
shall be OPERABLE: 

a. Two Containment Evacuation System (CES) condensate channels,

b. Two CES inlet pressure channels, and

c. One CES gaseous radioactivity monitor channel.

APPLICABILITY: MODES 1 and 2, 
MODE 3 with RCS hot temperature hot ≥ 200 °F. 

------------------------------------------NOTES--------------------------------------------- 
1. This LCO is not applicable withNot required when one or more ECCS

valves open. 

2. This LCO is not applicableNot required in MODE 3 during containment
flood operations.when containment flooding is in progress.

-------------------------------------------------------------------------------------------------- 

ACTIONS 
------------------------------------------------------------NOTE----------------------------------------------------------- 
LCO 3.0.4.c is applicable 
------------------------------------------------------------------------------------------------------------------------------- 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required 
leakage detection 
instrumentation methods 
with one required 
channel(s) inoperable. 

A.1 ---------------NOTE--------------- 
Not required until 12 hours 
after establishment of steady 
state operation. 
--------------------------------------- 

Perform SR 3.4.5.1. 

AND 

A.2 Restore required leakage 
detection channel(s) to 
OPERABLE status. 

Once per 24 hours 

14 days 

Validation: 

NUREG-2194 and -1432 adjusted to NuScale design. TSTF-513 considered throughout in
development of specification. 
*2847 Rev. 1 

EC-190-2349 Rev 2 

CP-0015, CP-0105 
Complex APPLICABILITY formatted similar to NUREG-2194, specification 3.1.6. 

RAI 9051 16-26 
CP-0409 

RAI 9051 16-26 
Pending CP-0409 
NUREG-2194 conditions modified to reflect NuScale Design. 

TSTF-116 Rev 2 requires steady state conditions for mass balance. 

RAI 9051 16-26 
Pending CP-0409 
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NuScale 3.4.7-2 Draft Revision 1.0 

ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One required leakage 
detection instrumentation 
method with all required 
channels inoperable.  

B.1 Restore one channel of 
affected required leakage 
detection instrumentation 
method to OPERABLE 
status. 

72 hours 

C.  Required Action and 
associated Completion 
Time not met. 

 OR 

 AllTwo required leakage 
detection instrumentation 
methods with all required 
channels inoperable. 

C.1 Be in MODE 2. 

AND 

C.2 Be in MODE 3 with  
RCS hot temperature hot 
< 200°F. 

6 hours 

 

48 hours 

 

 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR  3.4.7.1 Perform a CHANNEL CHECK of each required CES 
condensate monitorchannel.  

In accordance with 
the Surveillance 
Frequency Control 
Program 

SR  3.4.7.2 Perform a CHANNEL CHECK of each required CES 
inlet pressure monitorschannel. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

Validation: 
 
 
 
 
Patterned after NUREG-2194 and -1432 with changes to address NuScale design. 
RAI 16-26 
CP-0409 
 
 
 
 
RAI 16-26 
CP-0409 
 
 
TSTF-275 Rev 0 references LCO requirements with no detection instruments available. 
CP-0015 
 
RAI 16-26 
CP-0409 
 
 
 
 
 
 
 
 
 
CP-0017 
Patterned after NUREG-2194 and -1432 with changes to address NuScale design. 
TSTF-425 incorporated to use SFCP. 
 
RAI 16-26 
CP-0409 
 
 
CP-0017 
 
RAI 16-26 
CP-0409 
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SURVEILLANCE REQUIREMENTS  (continued) 

SURVEILLANCE FREQUENCY 

SR  3.4.7.3 Perform a CHANNEL CHECK of required CES 
gaseous radioactivity monitor channel. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

SR  3.4.7.4 Perform a COT of required CES gaseous radioactivity 
monitor channel. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

SR  3.4.7.5 Perform a COT of each required CES condensate 
channel. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

SR  3.4.7.56  Perform a CHANNEL CALIBRATION of each 
required CES condensate monitorchannel. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

SR  3.4.7.67 Perform a CHANNEL CALIBRATION of each 
required CES inlet pressure monitorschannel. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

SR  3.4.7.78 Perform a CHANNEL CALIBRATION of required CES 
gaseous radioactivity monitor channel. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

Validation: 
 
 
 
 
RAI 16-26 
CP-0409 
 
 
 
 
RAI 16-26 
CP-0409 
 
 
 
 
RAI 16-26 
CP-0409 
 
 
 
 
CP-0017 
RAI 16-26 
CP-0409 
 
 
CP-0017 
RAI 9051 16-26 
CP-0409 
 
 
 
 
RAI 9051 16-26 
CP-0409 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



RCS Leakage Detection Instrumentation 
B 3.4.7 
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BASES 
 
APPLICABILITY (continued) 
 

propagation is much smaller. Therefore, the requirements of this LCO are 
also not applicable in MODES 4 and 5.  
 
The applicability requirements are modified by two Notes. The first Note 
states thata Note indicating the LCO requirements are not 
applicablesuspended if one or more ECCS valves is open. In that 
condition the RCS is open to the containment and leakage detection no 
longer indicates a potential degradation of the RCPB. 
 
The second Note suspends LCO applicability during a cooldown in 
MODE 3 when containment flooding is in progress. In this condition, the 
RCS is being rapidly depressurized and cooled to < 200 °F. With 
containment flooding in progress, the RCS leakage detection 
instrumentation is unavailable and the rapidly reduced RCS pressure 
reduces the likelihood of leakage and crack propagation.The second Note 
states that the LCO is not applicable in MODE 3 when containment flood 
operations are in progress. Containment flooding operations include 
actively adding water to the containment, when the containment is 
flooded, during draining of the containment, while removing residual water 
from the containment by establishing a vacuum to place leakage 
monitoring instrumentation in service.  
 
In MODE 3 when containment flooding is in progress, the RCS is rapidly 
cooled to less than 200°F and the LCO Applicability will be exited. In this 
condition, the RCS leakage detection instrumentation is unavailable and 
the rapidly reduced RCS pressure reduces the likelihood of leakage and 
crack propagation. During restoration of operating conditions, the 
containment must be drained and residual water removed by 
establishment of a vacuum in the containment. Leakage detection 
instrumentation is not available until containment is drained and the 
requisite conditions are restored. Required leakage detection 
instrumentation is required prior to entry into MODE 2. 

 
 
ACTIONS The actions are modified by a Note that indicates that the provisions of 

LCO 3.0.4.c is applicable. As a result, a MODE change is allowed when 
required leakage detections channels are inoperable. This allowance is 
provided because liquid leakage detection systems and methods will not 
be OPERABLE during the MODE 3 conditions while the containment is 
being drained and evacuated. 
 
A.1 and A.2 
 
With one required leakage detection channels inoperable, the remaining 
OPERABLE channel(s) will provide indication of changes in leakage.  

Validation: 
 
 
 
 
 
 
RAI 9051 16-26 
CP-0409 
 
 
 
 
CP-0105 
RAI 9051 16-26 
CP-0409 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RAI 9051 16-26 
CP-0409 
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NuScale B 3.4.7-5 Draft Revision 1.0 

BASES 
 
SURVEILLANCE SR  3.4.7.1, SR  3.4.7.2, and SR  3.4.7.3 
REQUIREMENTS 
 These SRs require the performance of a CHANNEL CHECK for each of 

the required RCS leakage detection instrumentation channels. The check 
gives reasonable confidence that the channel is operating properly. The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 
 
SR  3.4.7.4 and 3.4.7.5 
 
SR 3.4.7.4These SRs requires the performance of a COT on the CES 
gaseous radioactivity monitor and each required CES condensate 
channel when they are required to be OPERABLE. The test ensures that 
the monitor or channel can perform its function in the desired manner. A 
successful test of the required channel single relay may be performed by 
the verification of the change of state of an output of the relay channel. 
This is acceptable because all of the other required channel outputs are 
verified by the CHANNEL CALIBRATION. The test verifies the alarm 
setpoint and relative accuracy of the instrument string when applicable. 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 
SR  3.4.7.56, SR  3.4.7.67, and SR  3.4.7.78 
 
These SRs require the performance of a CHANNEL CALIBRATION for 
each of the required RCS leakage detection instrumentation channels. 
The calibration verifies the accuracy of the instrument string. The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 

 
 
REFERENCES 1. 10 CFR 50, Appendix A, Section IV, GDC 30. 

 
2. Regulatory Guide 1.45, May 2008, U.S. Nuclear Regulatory 

Commission. 
 
3. FSAR Section 3.6, “Protection against Dynamic Effects Associated 

with Postulated Rupture of Piping.” 
 
4. FSAR Section 5.2, “Integrity of the Reactor Coolant Boundary.” 
 
5. FSAR Section 11.5, “Process and Effluent Radiation Monitoring 

Instrumentation and Sampling.” 
 
 

Validation: 
 
CP-0105 
 
CP-0017 
 
 
 
 
 
 
 
 
CP-0017 
 
RAI 16-26 
CP-0409 
 
 
 
 
 
 
 
RAI 16-26 
CP-0409 
 
CP-0017 
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 9051
Date of RAI Issue: 08/25/2017

NRC Question No.: 16-26

Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a. 
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility.  The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
 

NUREG-1431, “STS Westinghouse Plants,” Revision 4 (ADAMS Accession Nos.
ML12100A222 and ML12100A228)
 
NUREG-1432, “STS Combustion Engineering Plants,” Revision 4 (ADAMS Accession Nos.
ML12102A165 and ML12102A169)
 
NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)
 

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.

In Subsection 3.4.7, “RCS Leakage Detection Instrumentation,” the applicant is requested to
justify including the Actions table Note, which states, “LCO 3.0.4.c is applicable.”  The GTS
appear to incorporate TSTF-359-A, Revision 9, as a reason for this Note.  However, the
markups of the B&W-STS, the W-STS, and the CE-STS in this traveler do not include this Note
for the RCS leakage detection instrumentation subsection.  The W-AP1000-STS, which does
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not include TSTF-359-A, has a similar Actions table Note, which states, “LCO 3.0.4 is not
applicable.”  Regardless of which version of LCO 3.0.4 governs, in both cases, entry into the
Applicability from a lower MODE is permitted; however, compliance with the LCO must be
restored in accordance with the required action completion times, which begin upon entering the
Applicability.

The first paragraph of the Actions section of the Bases for Subsection 3.4.7 justifies the Note
that allows MODE changes with less than the required channels and methods of leakage
detection instrumentation OPERABLE (staff suggested edits noted by markup) as follows:

The actions are modified by a Note that indicates that the provisions of LCO 3.0.4.c is are
applicable. As a result, a MODE change is allowed when required leakage detections
channels are inoperable. This allowance is provided because liquid leakage detection
systems and methods will not be OPERABLE during the MODE 3 conditions while the
containment is being drained and evacuated.

The last sentence appears to restrict application of this Note to transitioning from MODE 3 with
RCS temperature hot < 200 °F to MODE 3 with RCS temperature hot ≥ 200 °F, but not
transitioning from MODE 3 (all RCS temperatures < 420 °F) to MODE 2 (any [one to all but one]
RCS temperatures ≥ 420 °F), and transitioning from MODE 2 (all but one RCS temperature ≥
420 °F) to MODE 1 (all RCS temperatures ≥ 420 °F).

The applicant is requested to clarify the Bases regarding the intended application of this Note. If
the application is limited, as just described, then the phrasing of the Note should also state the
limitation, since these Bases cannot change the meaning of LCO 3.0.4.c. If the intent is to limit
the allowance of LCO 3.0.4.c to Condition A or Conditions A and B, then a Required Action Note
for each Condition would be more appropriate than an Actions table Note (see Actions A and B
of Subsection 3.4.8, ‘RCS Specific Activity”).

NuScale Response:

The Note to the Actions section of TS 3.4.7 that indicated the provisions of LCO 3.0.4.c were
applicable has been removed.

The second Note to the Applicability and the associated Bases discussion are revised to
indicate that the LCO is not Applicable during containment flood operations. The Bases describe
conditions in which the leakage detection instrumentation is not functional and explains why the
conditions are acceptable because of their limited duration and the plant conditions that will
exist.

The allowance is provided because the design uses flooding of the containment to provide
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passive decay heat removal as described in chapters 5 and 6 of the FSAR, and as credited in
FSAR chapter 15 analyses. The RCS leakage detection instrumentation required by LCO 3.4.7
can not be placed into service and made OPERABLE when water is present in the containment
because the instrumentation requires a dry, near vacuum containment atmosphere to function.
The system and its operation are described in FSAR section 5.2.5.

Impact on DCA:

The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.



RCS Leakage Detection Instrumentation 
3.4.7 

NuScale 3.4.7-1 Draft Revision 1.0 

3.4  REACTOR COOLANT SYSTEM (RCS) 

3.4.7  RCS Leakage Detection Instrumentation 

LCO  3.4.7 Two of the following RCS leakage detection instrumentation methods 
shall be OPERABLE: 

a. Two Containment Evacuation System (CES) condensate channels,

b. Two CES inlet pressure channels, and

c. One CES gaseous radioactivity monitor channel.

APPLICABILITY: MODES 1 and 2, 
MODE 3 with RCS hot temperature hot ≥ 200 °F. 

------------------------------------------NOTES--------------------------------------------- 
1. This LCO is not applicable withNot required when one or more ECCS

valves open. 

2. This LCO is not applicableNot required in MODE 3 during containment
flood operations.when containment flooding is in progress.

-------------------------------------------------------------------------------------------------- 

ACTIONS 
------------------------------------------------------------NOTE----------------------------------------------------------- 
LCO 3.0.4.c is applicable 
------------------------------------------------------------------------------------------------------------------------------- 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required 
leakage detection 
instrumentation methods 
with one required 
channel(s) inoperable. 

A.1 ---------------NOTE--------------- 
Not required until 12 hours 
after establishment of steady 
state operation. 
--------------------------------------- 

Perform SR 3.4.5.1. 

AND 

A.2 Restore required leakage 
detection channel(s) to 
OPERABLE status. 

Once per 24 hours 

14 days 

Validation: 

NUREG-2194 and -1432 adjusted to NuScale design. TSTF-513 considered throughout in
development of specification. 
*2847 Rev. 1 

EC-190-2349 Rev 2 

CP-0015, CP-0105 
Complex APPLICABILITY formatted similar to NUREG-2194, specification 3.1.6. 

RAI 9051 16-26 
CP-0409 

RAI 9051 16-26 
Pending CP-0409 
NUREG-2194 conditions modified to reflect NuScale Design. 

TSTF-116 Rev 2 requires steady state conditions for mass balance. 

RAI 9051 16-26 
Pending CP-0409 
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BASES 
 
APPLICABILITY (continued) 
 

propagation is much smaller. Therefore, the requirements of this LCO are 
also not applicable in MODES 4 and 5.  
 
The applicability requirements are modified by two Notes. The first Note 
states thata Note indicating the LCO requirements are not 
applicablesuspended if one or more ECCS valves is open. In that 
condition the RCS is open to the containment and leakage detection no 
longer indicates a potential degradation of the RCPB. 
 
The second Note suspends LCO applicability during a cooldown in 
MODE 3 when containment flooding is in progress. In this condition, the 
RCS is being rapidly depressurized and cooled to < 200 °F. With 
containment flooding in progress, the RCS leakage detection 
instrumentation is unavailable and the rapidly reduced RCS pressure 
reduces the likelihood of leakage and crack propagation.The second Note 
states that the LCO is not applicable in MODE 3 when containment flood 
operations are in progress. Containment flooding operations include 
actively adding water to the containment, when the containment is 
flooded, during draining of the containment, while removing residual water 
from the containment by establishing a vacuum to place leakage 
monitoring instrumentation in service.  
 
In MODE 3 when containment flooding is in progress, the RCS is rapidly 
cooled to less than 200°F and the LCO Applicability will be exited. In this 
condition, the RCS leakage detection instrumentation is unavailable and 
the rapidly reduced RCS pressure reduces the likelihood of leakage and 
crack propagation. During restoration of operating conditions, the 
containment must be drained and residual water removed by 
establishment of a vacuum in the containment. Leakage detection 
instrumentation is not available until containment is drained and the 
requisite conditions are restored. Required leakage detection 
instrumentation is required prior to entry into MODE 2. 

 
 
ACTIONS The actions are modified by a Note that indicates that the provisions of 

LCO 3.0.4.c is applicable. As a result, a MODE change is allowed when 
required leakage detections channels are inoperable. This allowance is 
provided because liquid leakage detection systems and methods will not 
be OPERABLE during the MODE 3 conditions while the containment is 
being drained and evacuated. 
 
A.1 and A.2 
 
With one required leakage detection channels inoperable, the remaining 
OPERABLE channel(s) will provide indication of changes in leakage.  

Validation: 
 
 
 
 
 
 
RAI 9051 16-26 
CP-0409 
 
 
 
 
CP-0105 
RAI 9051 16-26 
CP-0409 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RAI 9051 16-26 
CP-0409 
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 9051
Date of RAI Issue: 08/25/2017

NRC Question No.: 16-27

Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a. 
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility.  The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
 

NUREG-1431, “STS Westinghouse Plants,” Revision 4 (ADAMS Accession Nos.
ML12100A222 and ML12100A228)
 
NUREG-1432, “STS Combustion Engineering Plants,” Revision 4 (ADAMS Accession Nos.
ML12102A165 and ML12102A169)
 
NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)
 

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.

The staff reviewed the applicant’s evaluation of the NuScale design and safety analyses against
the four LCO selection crieria of 10 CFR 50.36(c)(2)(ii) as documented in the Technical
Specifications Regulatory Conformance and Development (TSRCD), TR-1116-52011-NP, dated
December 16, 2016 (ADAMS Accession No. ML17005A136).  For NuScale SSCs determined to
meet none of the criteria, the applicant is requested to augment that report by stating how the
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availability and testing of such SSCs are intended to be controlled by a NuScale Nuclear Power
Plant COL holder. The response should cite the regulatory basis for the controls.

NuScale Response:

Controls over availability and testing of equipment that does not satisfy the criteria of
10 CFR 50.36 for inclusion within the scope of the Technical Specifications are implemented in
accordance with the descriptions in the FSAR (as defined in 10 CFR 50.59(a)(3)) by

10 CFR 50.59,
10 CFR 52 subparts B and C, and
the "Processes for Changes and Departures" requirements expected to be incorporated
in the NuScale design certification rulemaking. (The controls in the 10 CFR 52 appendix
certifying the NuScale design are expected to be similar to the relevant sections of the
AP1000 and ESBWR design certification appendices.)

These regulatory controls assure that the availability and testing of SSCs is conducted as
described in the licensing bases. Additionally, specific regulatory controls are applied to assure
that the availability and testing of SSCs within their scope, by means such as controls over
changes to specific documents, programs, and plans. Some specific examples include
requirements for evaluation of changes to

the fire protection program as described in 10 CFR 50.48(f)(3),
safeguards contingency plans as described in 10 CFR 50.54(p)(2), and
emergency plans as described in 10 CFR 50.54(q)(3).

Additional regulatory controls that contribute to the preservation of the availability and testing of
SSCs described in the licensing basis exist in 10 CFR Parts 20, 30, 40, 70 and 73.

Specific programs and procedures that will be used to implement the controls are described in
the FSAR. For example,

FSAR Section 13.4 "Operational Programs," lists many of the specific programs and
provides reference to many of the relevant FSAR descriptions.
FSAR Chapter 17, "Quality Assurance and Reliability Assurance," describes additional
programs that ensure the facility will be operated in accordance with its design and
licensing basis.
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Additionally, FSAR Section 17.4 describes the Reliability Assurance Program (RAP) for the
NuScale design. The RAP is consistent with the Commission's direction in the SRM to SECY
94-084 that the "requirement for the [design]-RAP should be monitored within the bounds of the
Commission's Safety Goals Policy, including the approved subsidiary objectives." The RAP is
intended to ensure that "the objectives of the [operational]-RAP are incorporated into existing
programs for maintenance or quality assurance."

The programs and procedures described in the FSAR are required to implement various
regulations and guidance (such as the Maintenance Rule of 10 CFR 50.65 and the RAP policy)
that impose additional requirements to be implemented during plant operations and that
contribute to assuring control over the availability and testing of plant systems.

The programs are described and implemented in plant procedures that will be developed as
described in Chapter 13 of the FSAR and listed in various COL Items such as 13.5-1 that states:

A COL applicant that references the NuScale Power Plant design certification will
describe the site-specific procedures that provide administrative control for activities that
are important for the safe operation of the facility consistent with the guidance provided
in RG 1.33, Revision 3.

Numerous similar COL items in the FSAR require a COL applicant to describe specific
programs and procedures that contribute to assuring the availability and testing of SSCs,
including those that are not controlled in the Technical Specifications.

NuScale Technical Report TR-1116-52011-NP was prepared to describe the development and
generation of the proposed Generic Technical Specifications as they were submitted with the
DC application. No revision is planned at this time, however the need for a revised or new report
may be revisited in the future.

Impact on DCA:
There are no impacts to the DCA as a result of this response.
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 9051
Date of RAI Issue: 08/25/2017

NRC Question No.: 16-28

Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a. 
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility.  The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
 

NUREG-1431, “STS Westinghouse Plants,” Revision 4 (W-STS) (ADAMS Accession Nos.
ML12100A222 and ML12100A228)
 
NUREG-1432, “STS Combustion Engineering Plants,” Revision 4 (ADAMS Accession Nos.
ML12102A165 and ML12102A169)
 
NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)
 

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.

The staff reviewed Table C-1, “Technical Specification Task Force traveler evaluation,” of
Technical Specifications Regulatory Conformance and Development report, TR-1116-52011-
NP, Revision 0.  Regarding the applicant’s evaluation of unapproved traveler TSTF-541, “Add
Exceptions to Surveillance Requirements When the Safety Function is Being Performed,”
Revision 0, which is currently under staff review, the staff noted an apparent deficiency in the
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applicant’s evaluation.

In the “Discussion” field of Table C-1 the applicant states:

The passive NuScale design includes a limited number of valves with potential for the
addressed condition to exist.  Exceptions consistent with the traveler were incorporated into
the surveillance requirements of 3.6.2[, “Containment Isolation Valves.”]

Revision 0 of GTS SR 3.6.2.3 states (emphasis added):

Verify each automatic containment isolation valve that is not locked, sealed, or otherwise
secured in position, actuates to the isolation position on an actual or simulated actuation
signal.

This surveillance statement does not include a bracketed Note proposed by the traveler for
similar valve actuation SRs; this Note states:

[-------------------------------------NOTE------------------------------------
Not required to be met for automatic valves that are locked,

sealed or otherwise secured in the actuated position.
---------------------------------------------------------------------------------]

However, the Bases for GTS SR 3.6.2.3 does include a similar statement (emphasis added):

The Surveillance is not required for valves that are locked, sealed, or otherwise secured in
the required position under administrative controls.

Compared to the traveler’s proposed Note, the GTS Bases sentence uses the phrases “not
required for valves” instead of “not required to be met for automatic valves”; and “required
position” instead of “actuated position.” The Bases sentence also includes “under administrative
controls.”  Besides these phrasing differences, the staff also notes that the scope of the traveler
does not address automatic containment isolation valves.

The staff also notes that the GTS include the following SRs for verifying [automatic] valve
actuation on an “actual or simulated [actuation] signal,” to the position stated, in accordance
with the Surveillance Frequency Control Program:
 

SR 3.1.9.1 CVCS demineralized water isolation valves isolation position
SR 3.4.6.2 CVCS automatic valves isolation position
SR 3.5.1.1 ECCS RVVs and RRVs open position
SR 3.6.2.3 automatic containment isolation valves isolation position
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Since TSTF-541, Revision 0, is not yet approved by the staff, and considering the above
observations, the staff cannot determine whether the proposed application of the intent of the
traveler is needed for the NuScale GTS.  As of May 28, 2017, the Technical Specifications
Branch staff was to schedule a date for providing the TSTF feedback on a white paper
regarding TSTF-541 related issues. The TSTF had submitted this white paper to the NRC on
January 12, 2017.

The staff compared the phrasing of SR 3.6.2.3 to that of W-STS SR 3.6.3.8, and found them
identical.  It does not appear that the applicant’s consideration of TSTF-541 introduced any
deviation in the GTS from Revision 4 of the W-STS.  However, the associated GTS Bases do
depart from the W-STS Bases as indicated by the following markup of the W-STS Bases for SR
3.6.3.8:

SR 3.6.3.8

Automatic containment isolation valves close on a containment isolation signal to prevent
minimize leakage of radioactive material fission products from containment and to maintain
required RCS inventory following a DBA. This SR ensures that each automatic containment
isolation valve will actuate to its isolation position on a containment isolation an actual or
simulated actuation signal. The is surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required position under administrative controls. [ The
[18] month Frequency is based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the potential for an unplanned transient if
the Surveillance were performed with the reactor at power. Operating experience has shown
that these components usually pass this Surveillance when performed at the [18] month
Frequency. Therefore, the Frequency was concluded to be acceptable from a reliability
standpoint.

OR

The Surveillance Frequency is controlled under the Surveillance Frequency Control
Program.
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-----------------------------------REVIEWER’S NOTE-----
------------------------------
Plants controlling Surveillance Frequencies under a
Surveillance
Frequency Control Program should utilize the
appropriate Frequency
description, given above, and the appropriate
choice of Frequency in the
Surveillance Requirement.
--------------------------------------------------------------------
---------------------------- ]

The above deviations from the W-STS Bases for SR 3.6.3.8 appear unrelated to TSTF-541. The
applicant is requested to revise the evaluation of TSTF-541 in Table C-1 to indicate that it is not
applicable to automatic valve actuation surveillances in the GTS.

NuScale Response:

NuScale has adopted and incorporated the conceptual basis of TSTF traveler 541 into the
proposed GTS independent of the outcome of the TSTF-NRC traveler review and approval
activities.

The conceptual basis and underlying issue is that as described in Section SR 3.0, if a
surveillance requirement cannot be met, then the associated LCO is not being met and the
associated Condition must be entered. However in some circumstances the OPERABILITY of
the equipment that cannot meet the surveillance requirement is being met because the safety
function has been met. A commonly used example is a valve that is in the position to perform its
safety function, and is not assumed to move following actuation.

The NuScale safety systems include various valves and breakers that align to a particular
position to perform their specified safety function. In each case, the valve or breaker has a
single credited actuation position - the design does not include any valve or breakers that must
move to alternative positions after they have performed their required safety function.

Surveillance
Requirements

Actuated Component
Descriptions

Post-Actuation
Position Notes

3.1.9.2 CVCS / Demineralized Water
Isolation Valves Closed

Also credited with
closure for
containment isolation

3.3.2.1
3.3.2.2
3.3.2.4

Reactor Trip Breakers Opened



 

NuScale Nonproprietary
 

3.3.2.3
3.3.3.3 Class 1E Isolation Devices Opened

3.3.3.4 Pressurizer Heater Trip
Breakers Opened

3.4.6.1
3.4.6.2

CVCS Makeup Isolation
Valves Closed

Also credited with
closure for
containment isolation

3.5.1.1
3.5.1.2 ECCS Valves Opened

RVVs also credited
with supporting LTOP
function

3.6.2.2
3.6.2.3 Containment Isolation Valves Closed

Because each component has a single position to perform its safety function, the concept
promulgated in TSTF traveler 541 can be beneficially applied to the surveillance requirements
applicable when operational considerations permit such alignment.

NuScale monitors NRC-industry activities related to Technical Specifications improvements.
However the unique design and operation of a NuScale plant presents challenges that limit the
ability and suitability of many proposed changes to large-legacy plant specifications. The form of
the incorporation may not align directly with the TSTF-541 traveler or the STS applicable to
other designs. However the incorporation reflects NuScale design and system operations.

The RAI identified discrepancies in the adoption of the concept described above, and those
concerns have been addressed by modifications to the specifications and their bases.

Impact on DCA:

The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.



Boron Dilution Control 
3.1.9 

 
 

NuScale  3.1.9-3 Draft Revision 1.0 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR  3.1.9.1 Verify that CVCS makeup pump demineralized 
water flow path is configured to ensure that it 
remains within the limits specified in the COLR. 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

SR  3.1.9.21 Verify each automatic CVCS demineralized water 
isolation valve that is not locked, sealed, or 
otherwise secured in the isolated position, actuates 
to the isolated position on an actual or simulated 
signal except for valves that are open under 
administrative controls. 

In accordance 
with the 
Surveillance 
Frequency 
Control Program  

SR 3.1.9.32 Verify Boric Acid Storage Tank boron concentration 
to be within the limits specified in the COLR. 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

SR 3.1.9.4 Verify each CVCS makeup pump maximum 
flowrate is ≤ 25 gpm. 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

Validation:  
 
 
 
CP-0120 
RAI 8844 and 8772 
Patterned after NUREG-2194 Rev. 0 SR 3.1.9.3 
Consistent with TSTF-545, Rev. 3 
 
 
 
RAI 9051 16-28, CP-0473 
 
 
 
 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
 
 
RAI 8844 and 8772 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Reactor Trip System Logic and Actuation 
3.3.2 

 
 

NuScale 3.3.2-2 Draft Revision 1.0 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR  3.3.2.1 ------------------------------NOTE------------------------------ 

Not required to be met for reactor trip breakers that 
are open. 
-------------------------------------------------------------------- 
 
Perform ACTUATION LOGIC TEST. 
 

 
 
 
 
 

In accordance with 
the Surveillance 
Frequency Control 
Program 

 
SR  3.3.2.2 ------------------------------NOTES------------------------------ 

1. Neutron detectors are excluded from response 
time testing. 

2. Not required to be met for reactor trip breakers 
that are open. 

-------------------------------------------------------------------- 
 
Verify RTS RESPONSE TIME is with6in limits. 

 
 
 
 
 
 
 
 
 
In accordance 
with the 
Surveillance 
Frequency Control 
Program 

 
SR  3.3.2.3 ------------------------------NOTE------------------------------ 

Not required to be met for Class 1E isolation devices 
that have isolated 1E circuits from non-1E power. 
-------------------------------------------------------------------- 
 
Verify associated Class 1E isolation devices are 
OPERABLE. 
 

In accordance with 
the Surveillance 
Frequency Control 
Program. 

 
SR 3.3.2.4 ------------------------------NOTE------------------------------ 

Not required to be met for reactor trip breakers that 
are open. 
-------------------------------------------------------------------- 
 
Verify each RTB actuates to the open position on an 
actual or simulated actuation signal. 
 

In accordance with 
the Surveillance 
Frequency Control 
Program 

Validation:  

 
 

RAI 9051 16-28, CP-0473 

 

 
RAI 9051 16-28, CP-0473 
NUREG-2194 Rev. 0 SR 3.3.6.1 
TSTF-425 Rev. 3 

 

RAI 9051 16-28, CP-0473 

RAI 9051 16-28, CP-0473 

RAI 9051 16-28, CP-0473 

 

 
NUREG-2194 Rev. 0 SR 3.3.1.11 

TSTF-425 Rev. 3 

 

CP-0192 
RAI 8994 
RAI 9051 16-28, CP-0473 

 

 

 

RAI 9050 16-18 
CP-0400 

RAI 9051 16-28, CP-0473 

 

 



ESFAS Logic and Actuation 
3.3.3 

 
 

NuScale 3.3.3-4 Draft Revision 1.0 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR  3.3.3.1 Perform ACTUATION LOGIC TEST. 
 

 
In accordance with 
the Surveillance 
Frequency Control 
Program 
 

 
SR  3.3.3.2 ---------------------------------NOTES---------------------------- 

1. Neutron detectors are excluded from response 
time testing. 

2. Not required to be met for components that are in 
their actuated position or under administrative 
controls. 

----------------------------------------------------------------------- 
 
Verify required RESPONSE TIME is within limits. 

 
 
 
 
 
 
 
 
 
 
In accordance 
with the 
Surveillance 
Frequency Control 
Program 
 

 
SR  3.3.3.3 ---------------------------------NOTE------------------------------ 

Not required to be met for Class 1E isolation devices 
that have isolated 1E circuits from non-1E power. 
----------------------------------------------------------------------- 
 
Verify associated Class 1E isolation devices are 
OPERABLE. 
 

In accordance with 
the Surveillance 
Frequency Control 
Program. 

 
SR 3.3.3.4 ---------------------------------NOTE------------------------------ 

Not required to be met for pressurizer heater trip 
breakers that are open or breakers closed under 
administrative controls. 
----------------------------------------------------------------------- 
 
Verify each pressurizer heater trip breaker (PHTB) 
actuates to the open position on an actual or 
simulated actuation signal. 
 

In accordance with 
the Surveillance 
Frequency Control 
Program 

Validation: 
 
 
 
 
 
 
 
 
 
 
 
RAI 9051 16-28, CP-0473 
 
 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
 
 
 
 
 
CP-0192 
RAI 8994 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
RAI 9050 16-18 
CP-0400 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
 
 
 
 



Chemical and Volume Control System Isolation Valves 
3.4.6 

 
 

NuScale 3.4.6-3 Draft Revision 1.0 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR  3.4.6.1 ---------------------------------NOTE------------------------------ 

Not required to be met for valves that are closed or 
open under administrative controls. 
----------------------------------------------------------------------- 
 
Verify the isolation time of each automatic power 
operated CVCS valve is within limits. 
 

In accordance with 
the INSERVICE 
TESTING 
PROGRAM 

SR  3.4.6.2 Verify each automatic CVCS valve that is not locked, 
sealed, or otherwise secured in position, actuates to 
the isolation position on an actual or simulated 
actuation signal except for valves that are open under 
administrative controls. 

In accordance with 
the Surveillance 
Frequency Control 
Program 

Validation: 
 
 
 
RAI 9051 16-28, CP-0473 
Consistent with TSTF-545, Rev. 3 
 
TSTF-46-A Rev 1 
 
 
 
 
 
 
 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ECCS 
3.5.1 

 
 

NuScale 3.5.1-2 Draft Revision 1.0 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR  3.5.1.1 -------------------------------NOTE-------------------------------- 

Not required to be met for valves that are open. 
----------------------------------------------------------------------- 
 
Verify each RVV and RRV actuates to the open 
position on an actual or simulated actuation signal. 
 

In accordance with 
the Surveillance 
Frequency Control 
Program 

 
SR  3.5.1.2 -------------------------------NOTE-------------------------------- 

Not required to be met for valves that are open. 
----------------------------------------------------------------------- 
 
Verify the open actuation time of each RVV and RRV 
is within limits. 

 

In accordance with 
the INSERVICE 
TESTING 
PROGRAM 

 
SR  3.5.1.3 Verify the inadvertent actuation block function of each 

RVV and RRV. 
 

In accordance with 
the Surveillance 
Frequency Control 
Program 

SR  3.5.1.4 Verify the inadvertent block setpoint is within limits for 
each RVV and RRV. 

In accordance with 
the INSERVICE 
TESTING 
PROGRAM 

 

Validation: 
 
*3875, R1 
 
 
RAI 9051 16-28, CP-0473 
Patterned after NUREG-2194, Rev. 0, SR 3.5.2.6 
Consistent with TSTF-425, Rev.  
 
 
 
 
 
RAI 9051 16-28, CP-0473 
 
Patterned after NUREG-2194, Rev. 0, SR 3.6.3.4 
Consistent with TSTF-545, Rev. 3 
 
 
 
 
 
 
 
 
 
 
CP-0018 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Containment Isolation Valves 
3.6.2 

 
 

NuScale 3.6.2-3 Draft Revision 1.0 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR  3.6.2.1 ---------------------------------NOTE------------------------------ 
 Valves and blind flanges in high radiation areas may 

be verified by use of administrative means. 
 ----------------------------------------------------------------------- 

 Verify each containment isolation manual valve and 
blind flange that is located outside containment and 
not locked, sealed, or otherwise secured and is 
required to be closed during accident conditions is 
closed, except for containment isolation valves that 
are open under administrative controls. 

 

 
 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

SR  3.6.2.2 Verify the isolation time of each automatic power 
operated containment isolation valve is within limits. 
except for valves that are open under administrative 
controls. 

In accordance 
with the 
INSERVICE 
TESTING 
PROGRAM 

SR  3.6.2.3 Verify each automatic containment isolation valve 
that is not locked, sealed, or otherwise secured in 
position, actuates to the isolation position on an 
actual or simulated actuation signal except for valves 
that are open under administrative controls. 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

SR  3.6.2.4 Verify the combined leakage rate for all containment 
bypass leakage paths is ≤ 0.6 La when pressurized 
to ≥ 960 psig.  

In accordance 
with the 
Containment 
Leakage Rate 
Testing Program 

Validation: 
 
 
 
 
 
 
 
 
TSTF-425 Rev. 3 
 
 
 
 
 
 
RAI 9051 16-28, CP-0473 
Validation Source:  TSTF-545-A Rev 3 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
TSTF-425 Rev. 3 
TSTF-541 Rev. 0 
RAI 9051 16-28, CP-0473 
 
 
 
Consistent with containment isolation valve specification surveillance SR 3.6.3.9 NUREG 1432 
Rev. 4. 
 
*2341, Rev. 0, pg 226 
FSAR 6.2 
 
 
 
 
 
 
 
 
 



Boron Dilution Control 
B 3.1.9 

 
 

NuScale B 3.1.9-5 Draft Revision 1.0 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

 SR  3.1.9.21 

This Surveillance demonstrates that each automatic CVCS 
demineralized water isolation valve actuates to the isolated position on 
an actual or simulated actuation signal. This Surveillance is not 
required for automatic valves that are locked, sealed, or otherwise 
secured in the isolated positioncontrolled under administrative 
controls. This means the Surveillance does not apply if the valve is 
open under administrative controls that assure they can be promptly 
closed. This exception is acceptable because of the slowly changing 
conditions and responses in the design basis events that the 
automatic isolation protects. 

The automatic actuation logic is tested as part of Engineered Safety 
Features Actuation System Actuation and Logic testing, and valve 
performance is monitored as part of the INSERVICE TESTING 
PROGRAM. 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR  3.1.9.32 

This Surveillance ensures that the boric acid storage tank is not a 
potential source of dilution water.  

Boron concentration in the tank is verified to be within the limits 
specified in the COLR by periodic measurement.  

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.1.9.4 

This Surveillance verifies that CVCS makeup pump maximum flowrate 
is ≤ 25 gpm. The lowest maximum makeup pump demineralized water 
flowrate that can be used while in operation is that of one CVCS 
makeup pump as assumed in the boron dilution analysis. The 
Surveillance verifies the maximum flowrate of each CVCS makeup 
pump is consistent with the analysis assumptions. The Surveillance 
Frequency is controlled under the Surveillance Frequency Control 
Program. 

REFERENCES 1. FSAR Chapter 15, “Transient and Accident Analysis.” 

Validation: 

CP-0120 

RAI 8844 and 8772 

 

RAI 9051 16-28, CP-0473 

RAI 9051 16-28, CP-0473 

RAI 9051 16-28, CP-0473 

 

 
RAI 9051 16-28, CP-0473 

 

 

 

RAI 8844 and 8772 

 

 

 

 

 
RAI 8844 and 8772 

 

 

 

 

 

 

 



RTS Logic and Actuation 
B 3.3.2 

 
 

 
NuScale B 3.3.2-4 Draft Revision 1.0 

BASES 
 
SURVEILLANCE SR  3.3.2.1 
REQUIREMENTS 

 
An ACTUATION LOGIC TEST on each RTS Logic division is performed 
to ensure the division will perform its intended function when needed. 
These tests verify that the RTS is capable of performing its intended 
function, from SFM input signals to the SVM through actuation of the 
RTBs. A Note is provided indicating that the SR does not need to be met 
for reactor trip breakers that are open. This allowance permits continued 
operation when a trip breaker may not be able to satisfy the requirements 
of the ACTUATION LOGIC TEST but is already open. When a reactor trip 
breaker is open it has performed its safety function. 
 
MPS testing from the input sensors to the SVMs is addressed by 
surveillance requirements specified in LCO 3.3.1, “Module Protection 
System (MPS).” The manual actuation functions are addressed by the 
surveillance requirements specified in LCO 3.3.4.The RTS logic and 
actuation circuitry functional testing is accomplished with continuous 
system self-checking features on the SVMs and EIMs and the 
communication between them. The self-checking features are designed 
to perform complete functional testing of all circuits on the SVM and EIM, 
with the exception of the actuation and priority logic (APL) circuitry. The 
self-checking includes testing of the voting and interlock/permissive logic 
functions. The built-in self-checking will report a failure to the operator 
and place the SVM or EIM in a fail-safe state.  
 
The only portion of the RTS logic and actuation circuitry that is not self-
checked is the APL. The manual actuation switches, enable nonsafety 
control switches, and operating bypass switches do not include self-
checking features and their OPERABILITY is verified by required 
surveillance testing. The manual actuation switches are addressed by 
surveillance requirements specified in LCO 3.3.4, "Manual Actuation 
Functions."  
 
This ACTUATION LOGIC TEST includes testing of the APL on all RTS 
EIMs, the enable nonsafety control switches, and the operating bypass 
switches. The ACTUATION LOGIC TEST includes a review of any alarms 
or failures reported by the self-checking features. 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

 
  

Validation: 
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BASES 
 
SURVEILLANCE REQUIREMENTS (continued) 
 

SR  3.3.2.2 
 
This SR ensures that the RESPONSE TIMES of the RTS divisions are 
verified to be less than or equal to the maximum values assumed in the 
safety analysis. Individual component response times are not modeled in 
the analyses. The analyses model the overall or total elapsed time, from 
the point at which the process variableparameter exceeds the trip setpoint 
value at the sensor to the time at which the RTBs open. Total response 
time may be verified by any series of sequential, overlapping, or total 
channel measurements. RESPONSE TIMES of the sensors and 
separation group MPS electronics are tested in accordance with LCO 
3.3.1. This SR encompasses the RESPONSE TIME of the RTS division 
from the SVMs to the opening of the RTBs. Two Notes are applicable to 
this SR. The first indicates that neutron detectors are excluded from the 
testing requirements. The second note provides an allowance for the SR 
so that it does not need to be met for reactor trip breakers that are open. 
This allowance permits continued operation when a trip breaker may not 
be able to satisfy the requirements of the SR but is already open. When a 
reactor trip breaker is open it has performed its safety function. 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 
SR 3.3.2.3 
 
A note provides an allowance for the SR so that it does not need to be 
met for class 1E isolation devices that have isolated the 1E circuits from 
the non-1E power. This allowance permits continued operation when an 
isolation device that may not be able to satisfy the requirements of the SR 
but that has already performed its safety function. Class 1E isolation 
devices ensure that electrical power to the associated MPS circuitry and 
logic will not adversely affect the ability of the system to perform its safety 
function. The devices de-energize and isolate the MPS components if 
such a condition is detected. This surveillance verifies the setpoints and 
functions of the isolation devices including associated alarms and 
indications.  
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 

Validation: 
 
 
 
 
 
 
 
 
 
RAI 9050 16-17 
CP-0396 
 
 
 
 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
 
 
 
CP-0192 
RAI 8994 
 
 
RAI 9051 16-28, CP-0473 
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BASES 
 
SURVEILLANCE REQUIREMENTS (continued) 
 

SR 3.3.2.4 
 
SR 3.3.2.4 verifies the reactor trip breaker (RTB) actuates to the open 
position on an actual or simulated trip signal. This test verifies 
OPERABILITY by actuation of the end devices. 
 
A Note is provided indicating that the SR does not need to be met for 
reactor trip breakers that are open. This allowance permits continued 
operation when a trip breaker may not be able to satisfy the requirements 
of the SR but is already open. When a reactor trip breaker is open it has 
performed its safety function. 
 
The RTB test verifies the under voltage trip mechanism opens the 
breaker. Each RTB in a division is tested separately to minimize the 
possibility of an inadvertent reactor trip. 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program.  

 
 
REFERENCES 1. FSAR, Section 7.2. 
 

Validation: 
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CP-0400 
 
 
 
 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ESFAS Logic and Actuation 
B 3.3.3 

 
 

 
NuScale B 3.3.3-10 Draft Revision 1.0 

BASES 
 
SURVEILLANCE REQUIREMENTS (continued) 
 

which the process variableparameter exceeds the trip setpoint value at 
the sensor to the time at which the ESF component actuates. Total 
response time may be verified by any series of sequential, overlapping, or 
total channel measurements. RESPONSE TIMES of the sensors and 
separation group MPS electronics are tested in accordance with 
LCO 3.3.1. This SR encompasses the RESPONSE TIME of the ESFAS 
division from the SVMs to the actuation of the ESFAS component. Two 
Notes are applicable to this SR. The first indicates that neutron detectors 
are excluded from the testing requirements. The second note provides an 
allowance for the SR so that it does not need to be met for components 
that are in their actuated position. This allowance permits continued 
operation when a component may not be able to satisfy the requirements 
of the SR but is already open or closed under administrative control. 
When a pressurizer heater trip breaker is open it has performed its safety 
function. This is acceptable because of the slowly occurring nature of the 
phenomena the automatic heater trip breakers mitigate. 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 
A Note is added to indicate that the neutron detectors are excluded from 
RESPONSE TIME testing because of the difficulty of simulating a 
meaningful signal. Slow changes in detector sensitivity are compensated 
for by performing the calorimetric calibration (SR 3.3.1.2). 
 
SR 3.3.3.3 
 
A note provides an allowance for the SR so that it does not need to be 
met for class 1E isolation devices that have isolated the 1E circuits from 
the non-1E power. This allowance permits continued operation when an 
isolation device that may not be able to satisfy the requirements of the SR 
but that has already performed its safety function. Class 1E isolation 
devices ensure that electrical power to the associated MPS circuitry and 
logic will not adversely affect the ability of the system to perform its safety 
functions. The devices de-energize and isolate the MPS components if 
such a condition is detected. This surveillance verifies the setpoints and 
functions of the isolation devices including associated alarms and 
indications.  
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 

Validation: 
 
 
 
RAI 9050 16-17 
CP-0396 
 
 
 
 
RAI 9051 16-28, CP-0473 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CP-0192 
RAI 8994 
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BASES 
 
SURVEILLANCE REQUIREMENTS (continued) 
 

SR 3.3.3.4 
 
SR 3.3.3.4 verifies the pressurizer heater trip breaker (PHTB) actuates to 
the open position on an actual or simulated trip signal on each PHTB. 
This test verifies OPERABILITY by actuation of the end devices. The 
PHTB test verifies the under voltage trip mechanism opens the breaker. A 
Note is provided indicating that the SR does not need to be met for 
pressurizer heater trip breakers that are open or closed under 
administrative control. This allowance permits continued operation when 
a trip breaker may not be able to satisfy the requirements of the SR but is 
already open or can be quickly opened by administrative means. When a 
pressurizer heater trip breaker is open it has performed its safety function.  
This is acceptable because of the slowly occurring nature of the 
phenomena the automatic heater trip breakers mitigate. 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

 
 
REFERENCES 1. FSAR, Chapter 7, "Instrumentation and Controls" 
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ACTIONS (continued) 
 

isolation device that cannot be adversely affected by a single active 
failure. Isolation devices that meet this criterion are a closed and 
deactivated automatic valve, a closed manual valve, and a blind flange. 
 
The 1 hour Completion Time is consistent with the ACTIONS of 
LCO 3.6.2. In the event the affected penetration is isolated in accordance 
with Required Action B.1, the affected penetration must be verified to be 
isolated on a periodic basis per Required Action A.2, which remains in 
effect. This periodic verification is necessary to assure leak tightness of 
containment and that penetrations requiring isolation following an 
accident are isolated. The Completion Time of once per 31 days for 
verifying each affected penetration flow path is isolated is appropriate 
considering the fact that the devices are operated under administrative 
controls and the probability of the misalignment is low. 
 
C.1 and C.2 
 
If the Required Actions and associated completion Times are not met, the 
unitplant must be brought to a MODE or condition in which containment 
isolation requirement no longer applies. To achieve this status, the 
unitplant must be brought to at least MODE 2 within 6 hours and MODE 3 
with RCS hot temperature hot < 200⁰F within 48 hours. 
 

 
SURVEILLANCE SR  3.4.6.1 
REQUIREMENTS  

Verifying that the isolation time of each automatic power operated CVCS 
isolation valve is within limits is required to demonstrate OPERABILITY. 
The isolation time test ensures that the valve will isolate in a time period 
less than or equal to that assumed in the safety analysis. 
 
A Note is provided that indicates that the SR is not required to be met 
when valves are closed or open under administrative controls. This is 
acceptable because of the slowly occurring nature of the design basis 
events the CVCS isolation function mitigates. Frequency of this SR is in 
accordance with the INSERVICE TESTING PROGRAM. 
 

Validation: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CP-0214 
 
CP-0214 
CP-0015 
 
 
 
 
 
 
 
 
 
RAI 9051 16-28, CP-0473 
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SURVEILLANCE REQUIREMENTS (continued) 
 

SR  3.4.6.2 
 
This Surveillance demonstrates that each automatic CVCS isolation valve 
actuates to the isolated position on an actual or simulated actuation 
signal. This Surveillance is not required for valves that are locked sealed, 
or otherwise secured in the isolated position under administrative 
controls. The actuation logic is tested as part of Engineered Safety 
Features Actuation System Actuation and Logic testing., and valve 
performance is monitored as part of the Surveillance Frequency Control 
Program An exception to the SR is provided for valves that are opened 
under administrative controls. This is acceptable because of the slowly 
occurring nature of the design basis events the CVCS isolation function 
mitigates. 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

 
 
 
REFERENCES 1. FSAR Chapter 15, “Transient and Accident Analysis.” 
 

Validation: 
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BASES 

ACTIONS (continued) 

 C.1 and C.2 

If the Required Actions cannot be completed within the associated 
Completion Times, if two or more RVVs, or both RRVs are inoperable 
the unitplant must be placed in a condition that does not rely on the 
ECCS valves opening. To accomplish this, the unitplant must be 
shutdown and placed in a safe condition. To do this the unitplant is 
shutdown and enters MODE 2 within 6 hours.  

Additionally, within 36 hours the PASSIVE COOLING must be 
established to ensure decay heat is removed and transferred to the 
UHS. 

SURVEILLANCE 
REQUIREMENTS 

SR  3.5.1.1 

Verification that the RVVs and RRVs are OPERABLE by stroking the 
valves open ensures that each train of ECCS will function as designed 
when these valves are actuated. One RVV is designed to be actuated 
by either division of the MPS and it must be verified to open from each 
division without dependence on the other. The RVVs and RRVs safety 
function is to open as described in the safety analysis. A Note is 
provided indicating that the SR is not required to be met for a valve 
that is open. This Note is necessary to allow a valve to be credited with 
performing its safety function when it may not be able to satisfy the SR 
requirements. When an ECCS valve is open it has performed its safety 
function. 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

Validation: 
 
 
 
 
 
 
 
CP-0214 
 
CP-0214 
 
 
 
 
 
 
 
 
 
Patterned after NUREG-2194, Rev. 0, SR 3.5.2.6 
Consistent with TSTF-425, Rev. 
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BASES 

SURVEILLANCE REQUIREMENTS (continued) 

 SR  3.5.1.2 

Verifying that the open actuation time of each RVV and RRV is within 
limits is required to demonstrate OPERABILITY. The open actuation 
time test ensures that the valve will open in a time period less than or 
equal to that assumed in the safety analysis. The opening times are as 
specified in the INSERVICE TESTING PROGRAM. One RVV is 
designed to be actuated by either division of the MPS and its actuation 
time must be tested to from each division without dependence on the 
other. A Note is provided indicating that the SR is not required to be 
met for a valve that is open. This Note is necessary to allow a valve to 
be credited with performing its safety function when it may not be able 
to satisfy the SR requirements. When an ECCS valve is open it has 
performed its safety function. 

Frequency of this SR is in accordance with the INSERVICE TESTING 
PROGRAM. 

SR  3.5.1.3 

Verification of the inadvertent actuation block function ensures that 
opening of the RVVs and RRVs is blocked when the RCS and the 
CNV is at or near operating pressure conditions. The IAB safety 
function is to prevent inadvertent opening of the RVVs and RRVs as 
described in the safety analysis. 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR  3.5.1.4 

Verification of the inadvertent actuation block setpoint ensures that 
opening of the RVVs and RRVs will not be prevented when the 
difference between the RCS and the CNV pressures has been 
reduced to the appropriate level. The safety function of the IAB is to 
allow RVVs and RRVs to operate when RCS and CNV pressure 
conditions are appropriate, as described in the safety analysis.  

Frequency of this SR is in accordance with the INSERVICE TESTING 
PROGRAM 

REFERENCES 1. FSAR Section 6.3, "Emergency Core Cooling System." 
 

2. FSAR Chapter 15, "Transient and Accident Analysis." 

Validation: 
 
 
 
 
 
Patterned after NUREG-2194, Rev. 0, SR 3.6.3.4 
Consistent with TSTF-545, Rev. 3 
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SURVEILLANCE REQUIREMENTS (continued) 

 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 
This SR specifies that containment isolation valves that are open under 
administrative controls are not required to meet the SR during the time 
the valves are open. This SR does not apply to devices that are locked, 
sealed, or otherwise secured in the closed position, since these were 
verified to be in the correct position upon locking, sealing, or securing. 
 
The Note applies to valves and blind flanges located in high radiation 
areas and allows these devices to be verified closed by use of 
administrative means. Allowing verification by administrative means is 
considered acceptable, since access to these areas is typically restricted 
in MODES 1, 2, and 3 with RCS hot temperature hot ≥ 200° F for ALARA 
reasons. 
 
Therefore, the probability of misalignment of these containment isolation 
valves, since they have been verified to be in the proper position, is small. 
 
SR  3.6.2.2 
 
Verifying that the isolation time of each automatic power operated 
containment isolation valve is within the limits is required to demonstrate 
OPERABILITY. The isolation time test ensures the valve will isolate in a 
time period less than or equal to that assumed in the safety analysis. An 
exception to the SR is provided for valves that are open under 
administrative control. 
 
The isolation time and Frequency of this SR are in accordance with the 
INSERVICE TESTING PROGRAM. 
 
SR  3.6.2.3 
 
Automatic containment isolation valves close on a containment isolation 
signal to minimize leakage of fission products from containment and to 
maintain required RCS inventory following a DBA. This SR ensures each 
automatic containment isolation valve will actuate to its isolation position 
on an actual or simulated actuation signal. The Surveillance is not 
required for valves that are locked, sealed, or otherwise secured in the 
required position under administrative controls. An exception to the SR is 
also provided for valves that are open under administrative control. 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 

Validation: 
CP-0105 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CP-0015 
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 9051
Date of RAI Issue: 08/25/2017

NRC Question No.: 16-29

Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a. 
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility.  The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
 

NUREG-1431, “STS Westinghouse Plants,” Revision 4 (ADAMS Accession Nos.
ML12100A222 and ML12100A228)
 
NUREG-1432, “STS Combustion Engineering Plants,” Revision 4 (ADAMS Accession Nos.
ML12102A165 and ML12102A169)
 
NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)
 

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.

The NuScale GTS LCO 3.0.4 and SR 3.0.4, and associated Bases, indicate that TSTF-359-A,
Revision 9, was incorporated into the GTS and Bases.  Approval of this traveler by the staff was
based on qualitative risk assessments provided by each owners group applicable to each of the
reactor designs associated with the STS NUREGs for operating PWR and BWR facilities. These
risk assessments, reports of which are included in the traveler, do not apply to NuScale, and
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therefore, cannot be relied upon to justify including the revised LCO 3.0.4 regarding restrictions
for entering the Applicability of LCOs with LCO-required equipment inoperable or with variables
not within LCO-required limits.

Accordingly, the applicant is requested to provide a qualitative risk assessment for the NuScale
design, consistent with the scope of the PWR risk assessments described in the traveler.  This
qualitative risk assessment should focus on the transition from MODE 5 to 4, MODE 4 to 3,
transitions within MODE 3, MODE 3 to 2, and MODE 2 to 1.  Also consider unique events to the
MODE of interest, such as LTOP protection in MODE 3.  The assessment should address
“initiating events of interest" in each Mode of operation, and determine if any systems, if
inoperable, or any parameters outside its limits, should preclude entering its Mode of
Applicability as allowed by LCO 3.0.4.b.

The staff noted that Revision 0 of the GTS contains no exceptions to applying LCO 3.0.4.b,
which allows MODE changes provided risk is assessed and managed for the period allowed by
the applicable limiting required action completion time.  The applicant is requested to confirm
this lack of exceptions is not risk significant.

The staff also noted that Notes to allow MODE changes without having to assess and manage
risk, Notes which say “LCO 3.0.4.c is applicable,” are proposed for the Actions of Subsection
3.4.7, ‘RCS Leakage Detection Instrumentation,” and Subsection 3.4.8, “RCS Specific Activity.”
 See the staff’s RAI-question regarding this Note in Subsection 3.4.7.

The staff recognizes that MODE 3 may be considered to have multiple configurations based on
whether the MODULE is being PASSIVELY COOLED; the type of PASSIVE COOLING
employed (as delineated in the definition in Section 1.1); and the reactor coolant temperature
(above or below 200 °F). The applicant is requested to treat transitions between these
various states or configurations in MODE 3 in the qualitative risk assessment in support of LCO
3.0.4.b and LCO 3.0.4.c.

NuScale Response:

The RAI requests a qualitative risk assessment to support the applicability of LCO 3.0.4.b to
mode transition covered in NuScale GTS. NuScale FSAR Section 19.1.6.1, “Description of the
Low Power and Shutdown Operations Probabilistic Risk Assessment” includes a quantitative
risk assessment for refueling that addresses MODES 2 through 5. The NuScale position is that
this assessment is appropriate for use in consideration of the applicability of LCO 3.0.4.b
allowance described in TSTF traveler 359-A, Rev. 9.

The description in FSAR 19.1.6.1 addresses the transitional conditions from refueling (MODE 5)
through low power operations (MODE 1) which encompasses the scope of the transitions listed
in the RAI. The assessment provided in the low power and shutdown PRA model includes four
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relevant evolutions that are modeled as

PRA ID PRA Description*
Corresponding NuScale
Technical Specification

MODES Transitions
Transitional Conditions

POS4 Refueling and
Maintenance •  MODE 5 •  Refueling  

POS5 Reassembly, Transport
and Reconnection

•  MODE 5 to MODE 4
•  MODE 4 to MODE 3

•  Module handling,
   assembly, transport on
   the crane, and
   re-installation

POS6 Heatup •  MODE 3 to MODE 2
•  MODE 2 to MODE 1

•  MODE 3 transition from
   below to above 200 F
•  MODE 3 transition out of
   passive cooling

POS7 Low Power Operation •  MODE 1
•  Transition to critical
   operations and addition of
   heat

* See FSAR section 19.1.6.1 for detailed descriptions of the plant operating states (POS) summarized in this table.

Section 19.1.6.2 of the FSAR presents the results of the analyses. Key insights from the
analysis conclude:

Module drop events are the dominant contributors to potential core damage during these
operations. The calculated probability of such events is low and a large release does not
occur from a dropped module, even if the containment is damaged, due to scrubbing by
the reactor pool. Technical Specification LCO 3.5.3, Ultimate Heat Sink (UHS),
addresses the availability of the reactor pool. The specification is applicable at all times.
If the reactor pool does not contain the credited inventory, Condition A applies and
requires immediate suspension of module movement. This prevents application of the
3.0.4.b allowance because the completion time is immediate.
Passive decay heat removal and the absence of reduced inventory configurations
preclude potential accident initiators associated with drain-down events, reduced reactor
coolant system (RCS) inventory conditions, and inability to remove residual heat.
Because safety functions are achieved passively and the core directly interfaces with
reactor pool water in portions of MODE 4 and MODE 5, risk from internal and external
initiating events during low power and shutdown operations is extremely small.

Based on the quantitative analysis and the very low risk results during low power and shutdown
conditions, there is no need for specific exceptions to LCO 3.0.4.b based on PRA analyses.
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As noted in the RAI question, when RCS temperature increases above 200F in MODE 3 and
conditions warrant, the decay heat removal method changes. The heat-up of the primary system
toward power operations requires a different plant configuration to remove decay heat. This is
accomplished by lowering the water level in the flooded containment to reduce and remove the
conductive and convective transfer of decay heat through the reactor vessel and containment
vessel walls to the UHS and aligning the decay heat removal system (DHRS) to provide decay
heat removal. LCOs 3.5.1 and 3.5.2 require the emergency core cooling system (ECCS) and
DHRS to be available when passive cooling has been removed. The redundancy and diversity
of the available passive cooling systems in this condition do not limit the potential applicability of
the allowance provided by LCO 3.0.4.b.

During this transition, the temperature change to above 200F only results in a potential for
pressurization of the RCS and challenge to the availability of the low temperature overpressure
(LTOP) protection provided by the module protection system and ECCS valves. This is
addressed through the requirement for LTOP to be available if less than two reactor vent valves
are open.

It is NuScale's position that risk evaluations in Chapter 19 of the FSAR as described above
provide adequate basis for concluding that no LCOs need to be excluded from the applicability
of 3.0.4.b. The qualitative risk assessment that was needed to support previously existing plant
designs adoption of TSTF traveler 359, Rev. 9 is satisfied by the DCA.

Impact on DCA:

There are no impacts to the DCA as a result of this response.




