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Babcock & Wilcox Nuclear Energy, Inc.
Docket Number-PROJ0O776
Project Number-776

Subject: Babcock & Wilcox Nuclear Energy, Inc. (B&W NE) Response to NRC Request for
Additional Information

Reference: 1. B&W NE Instrument Setpoint Methodology Topical Report 08-002089-001
2. Request for Additional Information Letter No.4 for the Review of Babcock & Wilcox
(B&W) mPower Reactor Project Instrument Setpoint Methodology Topical Report
08-002-2089 [sic] Revision 1

On October 28, 2010, B&W NE submitted to the NRC Revision 0 of the above referenced topical
report for technical staff review as part of our pre-application effort. Subsequently, on

June 30, 2011, as a result of preliminary feedback from the NRC staff, B&W submitted Revision 1
to the Report (Ref 1).

On December 22, 2011, the NRC issued a Request for Additional Information (RAI) (Ref 2)
containing thirteen (13) questions and a request that the responses to the questions and a revision
to the Instrument Setpoint Methodology Topical Report, if needed, be submitted by

February 2, 2012.

Enclosed is the set of B&W's responses to the RAI's questions which include proposed clarification
to information provided in the topical report, and where appropriate, revised text, tables or figures to
be incorporated into Revision 2 to B&W'’s Instrument Setpoint Methodology Topical Report 08-
002089, pending satisfactory resolution of this RAI.

Questions concerning this submittal may be directed to Jeff Halfinger at 434-326-7507 (email:
jahalfiner@babcock.com) or T.J. Kim at 434-382-9791 (email: tikim@babcock.com).
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RAI No. 6236 Ltr. No. 4
Docket No. PROJ 0776

Babcock & Wilcox Nuclear Energy, Inc. Response to
Requests for Additional Information No. 6236
RAI Letter No. 4

B&W mPower Pre-Application Activities
Docket No. PROJ 0776
Topical Report 08-002089-001

Question 07.01-C Appendix-1

Section 3.1 - On page 3, paragraph 6 states, “Recognizing that RG 1.105, Revision 3, was
published in 1999, the B&W mPower instrument setpoint methodology follows the guidance
provided by ANSI/ISAS67.04.01-2000 (Ref. 6.3.1), which is equivalent to ANSI/ISA S67.04-
1994, Part | (now ANSI/ISAS67.04.01-2006).”

What is meant by “(now ANSI/ISAS67.04.01-2006)?” It is listed as reference 6.3.3, however,
other than this statement, it is not mentioned anywhere else. Clarify whether the mPower
setpoint methodology conforms to RG 1.105 Rev. 3 which endorses ANSI/ISA S67.04-1994. If
the setpoint methodology does not meet RG 1.105 Rev. 3 then demonstrate how the
methodology meets the Regulations.

B&W NE Response

The intent of the cited reference was to demonstrate that the B&W Instrument Setpoint
Methodology follows the guidance provided by ANSI/ISA S67.04.01-2000, which is equivalent
to ISA-67.04-1994, Part |. The current version of this standard was issued as ANSI/ISA
67.04.01-2006.

The statement was intended to make note of the fact that since the issuance of ISA $67.04-

- 1994 Part |, which is endorsed by RG 1.105, Revision 3, updated versions of the applicable
standards have been issued. By incorporating the latest industry guidance contained in
ANSI/ISA 67.04.01-2000 and ANSV/ISA 67.04.01-2006, the B&W Instrument Setpoint
methodology also ensures that RG 1.105, Revision 3, and the issues identified in RIS 2006-17
are also addressed.

The reference to ANSI/ISAS67.04.01-2006 will be deleted (Ref. 6.3.3), and Section 3.1,
paragraph 6 (page 3) will be revised as follows:

The calculation of safety-related instrument setpoints for the B&W mPower reactor is based on.
RG 1.105, which describes a method acceptable to the NRC for complying with the applicable
regulations. RG 1.105 endorses the use of ISA-67.04-1994, Part |. Recognizing that RG 1.105,
Revision 3, was published in 1999, and to ensure the issues identified in RIS 2006-17 (Ref.
6.2.4) are addressed, the B&W mPower instrument setpoint methodology follows the guidance
provided by ANSI/ISA-S67.04.01-2000 (Ref. 6.3.1), which is equivalent to ISA 67.04-1994, Part
[ and ANSI/ISA-RP67.04.02-2000. ‘
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Question 07.01-C Appendix-2
Section 3.3.2 - Regarding the last sentence of 3.3.2, the staff requests the applicant to clarify

whether after the uncertainties are algebraically summed, the SRSS would then be applied as
discussed in the second paragraph of 4.1.4.

B&W NE Response

Section 3.3.2 contains information for the treatment of random uncertainties that are not
independent (i.e., dependent uncertainties). In treating dependent uncertainties, the
methodology conservatively combines these random, dependent uncertainties algebraically
into a larger, more conservative independent uncertainty term which can then be combined
using the SRSS method. This is consistent with the guidance presented in ISA-RP67.04.02-
2000.Section 3.3.2 and 4.1.4 will be revised to clarify the treatment of dependent uncertainties.

A sentence will be added to the end of section 3.3.2 (pages 4-5) as shown with changes as
highlighted in shaded text:

3.3.2 Dependent Uncertainties

Complicated relationships may exist between instrument channels and various instrument

uncertainties. As such, a dependency might exist between some random uncertainty terms and
parameters of an overall uncertainty analysis. A common root cause may exist which influences
other uncertainty terms in the analysis with a known relationship. When these uncertainties are
included, they are added algebraically, which results in a statlstlcally Iarger value for that
parameter when evaluated in the overall channel uncertamty TEhest es > ependen:

A sentence will be added to section 4. 1 4, paragraph 2 (page 14) as shown below in shaded
. text:

41.4 Channel Uncertainty

Individual module uncertainties and other uncertainty terms are combmed to determine the
overall channel uncertainty (CU) using the equations shown in Sections 4.2.1 and 4.2.2
respectively.

As described earlier, the methodology used in this report to combine instrument loop
uncertainties is an appropriate combination of those  groups that are statlstlcally and functionally
independent. ThOSE atane hdent are conservatveljasummer
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Question 07.01-C Appendix-3 A
Section 3.5 - The first bullet in this section appears to conflict with Section 3.4.1 (both stated
below). The staff requests the applicant expla‘in this inconsistency.

3.4.1 Any bias effects that cannot be calibrated out are directly accounted for in the
uncertainty calculation.

3.5 Where bias terms have opposite effects on instrument accuracy (positive versus
negative), and are both of known magnitude, the two uncertainties may be used to
offset each other.

B&W NE Response

B&W agrees with NRC’s comment above.

For cases where the bias terms are known with respect to sign and magnitude, the bias effect
can be accounted for directly in the instrument calibration procedure. The intent of the
methodology was that in these cases, the bias term does not need to be included in the
uncertainty calculation.

Therefore, the topical report will be revised to delete the first sentence of the first bullet of
section 3.5 (page 5) and reads as follows:

o [f both magnitude and direction of a bias are known (e.g., transmitter static pressure span

effects), this effect can be accounted for in the instrument channel calibration procedure and
calibrated out of an instrument and thus eliminated from the uncertainty calculation.
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Question 07.01-C AAQQendix-4
Section 3.5 - In the paragraph titled, Assumptions, clarify the assumption for instrument

calibration (last bullet) is valid for sensor locations that may be exposed to the environment
during calibration.

B&W NE Response

To clarify how the femperatures of the instrumentation equipment are accounted for during
calibration, the last bullet of section 3.5 (page 6) will be revised as shown below in shaded text:

istrumentatien ffor posible ﬁ}ﬂ@ CEPEEIES \Withkthe
instiimentc: the] ofithe) eqtipmenfandlisioasedionithe
emperature finiis celfforetion ErmperEire amne e medmum enel
minipumiampienstemperatirelotheispecificilocationfoftheractualinstumentaton. 1he normal
temperature effects are accounted for as shown in the equations in Section 4.2.1. By using the
actual vendor data (typically stated in terms of + X % span per Y °F), actual calibration
temperatures and plant operating temperatures, the overall temperature effect is determined
and accounted for in the TE term for the specific instrument channel of interest, consistent with
the guidance contained in ANSI/ISA-RP67.04.02-2000 (Ref. 6.3.2).
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Question 07.01-C Appendix-5

Figure 4.1 - The setpoint steps at the bottom of the figure (below the step “Determine the

~ Setpoint and Allowable Value”), deviate from ANSI/ISA 67. 04 02 Figure 2. Explain how this
meets the guidance in RG 1.105 Rev 3.

B&W NE Response

Figure 4.1 of the B&W Instrument Setpoint Methodology is similar to Figure 2 in ANSI/ISA
67.04.02-2000, slightly amplified to provide more prescriptive guidance for obtaining the trip
setpoint (NTSP) from the analytical limit (AL) based upon either an increasing or decreasing
direction of the process variable. The amplified portion of Figure 4.1 refers to section 4.2.3 for
the mathematical equation to use for calculating of the trip setpoint and provides guidance on
the use of the equations based upon the direction of the process variable.

Thé equation in section 4.2.3 for calculating the trip setpoint (NTSP) and limiting trip setpoint
(LTSP) is shown below in its current form:

LTSP=AL £ CU
NTSP = AL + (CU + Margin)

Therefore, when following the guidance illustrated in Figure 4.1, and applying the mathematical
expressions from equation 4.2.3, for cases where the process signal increases towards the
analytical limit, NTSP.and LTSP calculated as follows: -

LTSP=AL-CU (increasing process)
NTSP = AL - (CU + Margin) (increasing process)

For cases where the process signal increases towards the analytical limit, NTSP and LTSP
calculated as follows:

LTSP = AL + CU (decreasing process)
NTSP = AL + (CU + Margin) (decreasing process)

To summarize these steps, for an increasing process the channel uncertainty (CU) is
subtracted from the AL to obtain the LTSP, and the CU plus margin (if any) is subtracted from
the AL to obtain the NTSP. For a decreasing process, the CU is added to the AL to obtain the
LTSP, and the CU plus margin (if any) is added to the AL to obtain the NTSP. This is
consistent with and identical to the methods described in section 7.2 of ISA/ANSI-67.04.02-
2000.

These methods are consistent with the guidance in RG 1.105 for establishment of the LTSP as
the LSSS. The LTSP is determined by subtracting the CU from the AL for an increasing
process, and adding the CU to the AL for a decreasing process. To determine the NTSP, a
value for safety margin may be added to the CU to add conservatism when establishing the
trip setpoint. The CU is determined using accepted statistical methods. The AV is determined
as the limiting value that the NTSP may have when tested perlodlcally and ensure that both
the AL and the SL are protected.
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No changes to Figure 4.1 will be rhade; however, equation 4.2.3 (page 18) of the topical report
will be slightly modified to more clearly show this mathematical relationship with changes as
highlighted in shaded text:

423 Trip Setpoint
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Question 07.01-C Appendix-6

Section 4.1.3.1 - The last paragraph in this section lists the “elements of uncertainty for any
module” and further specifies the definitions are provided in Appendix B. Two of the elements
the "as-left tolerance specification” and "as-found specification" are not defined in Appendix B.
The staff requests the applicant clarify the definitions of these elements.

B&W NE Response

The list in section 4.1.3.1 lists the various elements of uncertainty for a module. The terms
“as-left tolerance specification” and “as-found specification” should have matched the terms
defined in Appendix B. B&W recognizes that the identified names for the terms in our report
did not exactly match information included in Appendix B. Therefore, the list in paragraph 5 of
section 4.1.3.1 (pages 13-14) will be revised to exactly match the defined terms provided in
Appendix B as shown with changes highlighted in shaded text below.

Elements of uncertainty for any module that are considered are listed below (not all of the
uncertainties listed apply to every measurement channel). Definitions, as appropriate, are provided
in Appendix B.

e process measurements effect

s primary element accuracy

e drift

e temperature effects

« radiation effects

o static and ambient pressure effects

e overpressure effect

 measuring and test equipment uncertainty
e power supply effects

¢ indicator reading uncertainty

e conversion accuracy

* seismic effects

e environmental effects — accident

e - as-leftiolerance

o as‘found:tolérance

e propagation of uncertainty through modules
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Question 07.01-C Appendix-7 ‘
Section 4.1.5 - The staff requests the applicant specify which equation applies to “Trip
SetPoint.”

B&W NI_E Response

B&W will revise the Instrument Setpoint Methodology topical report to explicitly identify the
equations for the terms described in section 4.1.5. The following sentence will be added to the
beginning of section 4.1.5 (page 14) as listed below:

415 Trip Setpoint

The nominal trip setpoint (NTSP) and limiting trip setpoint (LTSP) are calculated using equation
42.3. '
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Question 07.01-C Appendix-8

Section 4.1.6 - The last half of the second paragraph states “A setpoint found within the
allowable value region, but outside the as-found tolerance, is considered operable, but
degraded. It is acceptable with respect to the analytical limit; however, the instrument must be
reset to return it within the allowed as-left tolerance region (see definitions)...”

This appears to conflict with Section 4.2.5 which states “The AFT is included to determine if
the instrument needs to be reset after calibration or, if outside of the tolerance, requires further
investigation as to its operability. The as-found readings also provide data for establishing
actual instrument drift.” The staff requests that the-applicant explain this apparent contradiction
and/or to revise Section 4.1.6 or Section 4.2.5 to eliminate the conflict.

In addition, providing an explanation for the following four scenarios listed in the mPower
Setpoint Methodology Topical Report in terms of calibration requirements, instrument
operability, and channel operability is optional but would aid in additional clarn‘/cat/on forthe
sechon

 As-found is within as-left tolerance

* As-found is outside as-left tolerance but within as-found tolerance
« As-found is outside as-found tolerance but within AV

- As-found is above/below AV

B&W NE Response

To more clearly demonstrate the conditions during periodic surveillance testing that could
occur, and the status of channel operability during perlodlc surveillance testing, the following
revisions to the topical report will be made.

o Section 4.1.6 and 4.2.5 will be revised to clearly delineate the disposition of the as-
found conditions during periodic surveillance testing.

e Revisions to Figure 5.1 (see response to Question 07.01-C Appendix-9) will be made to
more clearly demonstrate the process of verifying channel function and operability
during testing.

The following text will be revised in paragraph 2 in section 4.1.6 (pages 15- 16) with changes
highlighted in shaded text below:

The AV is a value that the trip setpoint might have when tested periodically and accounts for
instrument drift and other uncertainties applicable to normal plant operation associated with the
test during normal plant operation including: instrument drift, reference accuracy, as-left
" tolerance from the previous calibration and measurement and test equipment uncertainty. A
setpoint found within the allowable value region, but outside the as-found tolerance, is
considered operable, but degraded. It is acceptable with respect to the analytical limit; however,
the mstrument must be_ reset to return it wrthm the aIIowed as- left tolerance reglon (see
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The changes to section 4.2.5 include revisions to the first paragraph and additional information
provided are shown below (pages 19-21) with changes highlighted in shaded text below:

((N?Tr})tsﬁm@m@@ﬁ@rmgs gliedule
c-:ahbratl@n. Niifdeesinotli sYd iefto) lhﬁ?ah] @l? pr@cess
. measuremenida “M@@M@m@ﬁm@ ARIgincllidesiconsiderationfat
mﬁﬁmm@ﬂ@@@m@vn DR)The
asgiefiyt ((Aﬂﬁ)) feel lves nkteleranceinPANSHIISASS oAV IR2000
) (it ﬁmﬁ%ﬂ@ﬂ?

e sispeciiiecfasialdotbletsidedibandlarotndith NS PN Epend ngronkinelcendtion
the@perabilit\
deteiminationfandlieqiirementsyfogehannelfc oygmaintenanceMihePANRpical VIS
basedthe
pagictlaginstiimenylooplinlqtiestionsthelimitationstofithelecalibratienpiocedurelogneedhto
minimizelmaintenancelimeNthelmagnitudeloithey\Niimaylbelspecificdiastalsmallegodiage
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Therefore:

©

AFT, =B (RA,” + DR, + ALT,? + MTE,? )"

Where:
AFT = As-found tolerance (any typical module).
n . = Module"“n”.
RA =  Device reference accuracy.
DR =  Device allowance for drift.
ALT .=  As-left tolerance.
MTE = Measurement and test equipment effect,

- The AFT is evaluated to determine if the instrument needs to be reset after calibration or, if
outside of the tolerance, requires further investigation as to its operability. The as-found
readings also provide data for establishing actual instrument drift. In accordance with RG 1.105
(Ref. 6.2.1) and BTP 7-12, plant specific procedures are required to track, trend and maintain -
the results of periodic surveillance testing (i.e., the as-found and as-left values for sensors (as
applicable) and modules associated with the instrument loop) for proper management of
instrument uncertainties including drift.

Table 4.2 below, that will be added to the report, shows the various conditions to consider

during surveillance testing of the instrumentation channel and are consistent with RIS 2006-17
(Ref. 6.2.4).
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Table 4.2: Instrument Operability During Periodic Surveillance Testing

“As-found NTSP During
Surveillance Testing

Status of Channel Operability
and Required Actions

As-found NTSP within ALT (Regivon A of
Figure 5.1)

Channel is operable, no action required. The results are
tracked by plant procedures for historical trending.

As-found NTSP outside of ALT('band, but
within AFT band (Region B of Figure 5.1)

Channel is operable, recalibration is necessary to restore
the NTSP within the ALT. '

Increasing process:
As-found NTSP is conservative with

. respect to the AV (NTSP < AV) but
outside AFT band (Region D of Figure
5.1), or

Decreasing process:
As-found NTSP is conservative with
respect to the AV (NTSP > AV) but
outside AFT band.

Recalibration ié necesséry to restore the NTSP within the
ALT, and evaluation of channel functionality is required.

-As-found NTSP non-conservative to the
AV (Region C of Figure 5.1) '

Recalibration is necessary to restore NTSP within the'ALT,
and evaluation of channel functionality is required to return
channel to an operable status. '
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Question 07.01-C Appendix-9

Figure 5.1 - This figure shows Margin (Note 2) added to the setpoint calculation.

The staff requests that the applicant clarify the use of margin in the figure and revise the figure
to reflect both the +/- of AFT, ALT, and the location of Margm (Note 2) in relationship to NTSP,

AFT and AV (see below).

Sections 4.2.4, 4.2.5 and Figure 5.1:

« Section 4.2.4 - How is AFT'°7 calculated as a +/- value and shown on both
sides of NTSP on Figure 5.17

*» Section 4.2.5 - How is AFTn calculated as a +/- value?

» Section 4.2.4 - Explain why the definition of Margin is different from Note 2

" on Figure 5.1.

* Is Margin (Note 2) correctly shown on Figure 5.1? see bullet 1 above.

* What value of ALT would be used in Figure 5.1? (Refer to RG 1.105 Rev. 3
Figure 1, "E. Region of Calibration Tolerance") .

B&W NE Response

To clarify the relationship between Margin and NTSP, AFT and AV a number of changes will
be made to Figure 5.1 and the text contained in Sections 4.2.4 and 4.2.5 of the topical report.

The as-found tolerance is used, when applied to the NTSP, to determine the allowable value
for the instrument channel. The AV is the limiting value of an instrument’s as-found trip setting
during surveillance testing while still ensuring the AL and SL are protected. If the as-found
value for the NTSP is non-conservative with respect to the AV, actions are required to restore
the NTSP. Additionally, RIS 2006-17 raised concerns about conditions where the as-found
NTSP may be more conservative than the AV, indicating that abnormally large changes in the
trip setpoint have occurred which could be signs of the channel malfunctioning. Thus a concept
of a double-sided acceptance criteria band for the measured trip setpoint during surveillance
- testing was introduced.

The determination of the AFT+or in section 4.2.4 (page 19) has been revised by removing the
margin term in the determination of the AV, and includes the proper mathematical operator (&)

to ensure the double-sided band is correctly applied as shown below with changes highlighted
in shaded text:

424 Allowable Value

AV = NTSP + AFTTOT

Where
AV =  Allowable value.
NTSP = Trip setpoint.
AFTror =  Total as-found tolerance for the entire instrument channel.
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AFTqor determination includes consideration of all channel AFT uncertainties pertaining to the
calibration being performed. Therefore, when considering AV, AFT1o7 is based on;

AFTror =B (AFT2+ AFT 2+, .+.... +..+ AFTH)"
Where:
AFT, =  as-found tolerance for module “n” (see 4.2.5).

Figure 5.1 will be updated to properly illustrate the application of a double-sided band for the
AFTror as applied to the NTSP to ensure consistency with revisions to equation 4.2.4
described above. Additional revisions and enhancements to Figure 5.1 (page 24) include the
following and the revised figure is shown below:;

Addition of a double-sided band for the ALT to aid in determination of channel
operability and be consistent with Figure 1 in RG. 1.105.

lllustration of regions of different conditions that may exist during periodic surveillance
testing to clarify status of channel operability and required actions (if any).

Removal of the margin applied to the AFT+or and its associated note (Note 2). (To

protect against the potential for maskmg of equipment degradation during periodic
surveillance testing.)
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Plant Saf n is an ign Basi

SAFETY LIMIT (SL)

ANALY SIS MARGIN, TRANSIENT RESPONSE,
MODELING ERROR, RESPONSE TIME, ETC.

ANALYTIC LIMIT
(AL) e
CHANNEL
UNCERTAINTY (CU)
[Equation 4.2.2]
LIMITING TRIP g y
SETPOINT (LTSP) —
[Equation 4.2.3]
ALLOWABLE VAL UE (AV)
MARGIN < [Equation 4.2.4]
(NOTE 1)
TRIP SETPOINT (NTSP) \_ AS-LEFT TOTAL AS-FOUND
[Equation 4.2.3] TOLERANCE TOLERANCE BAND *(AFTror)
- (ALT) [Equation 4.2.5]
NORMAL =
OPERATING MARGIN (OM) < A4
[Equation 4.2.6]
NORMAL OPERATING _ ~ }Vr .
UPPER LIMIT (NUL) 4 m REGION A: Channel is operable, no
calibration is required.

OPERATING RANGE < REGION B: Channel is operable, but
degraded. Recalibration is required and must
be evaluated for proper functionality.

Ly REGION C: Channel is inoperable.

B Recalibration is required and must be evaluated
A for proper functionality.

REGION D: Channel is inoperable.
B Recalibration is required and must be evaluated
for proper functionality.

\J
SYSTEM SHUTDOWN

ILLUSTRATION SHOWN FOR NOTES:

PROCESS PARAMETER 1. There is no set value for margin that is applied to the
INCREASING TOWARD SETPOINT CU to determine the NTSP. This margin of safety is a
AND IS NOT DRAWN TO SCALE discretionary value based on engineering judgment to
add conservatism when determining the NTSP, to ensure
protection of the analytical limit.

Figure 5.1: Setpoint Relationships — For Increasing Setpoint (Similar for decreasing setpoint, but
process is decreasing towards the setpoint).
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Question 07.01-C Appendix-10 -
Section 4.2.5 - The staff requests the applicant to explain how the mPower Setpoint
Methodology conforms to BTP 7-12 or the corresponding regulations with regards to:

* Use of as found and és left data (sensors, SPs)
* How are AV, as-found and as-left values verified for a SP that is within a digital
platform?

B&W NE Response

The review guidelines contained in BTP 7-12 contain numerous acceptance criteria and review
procedures. Specifically, the review procedures contain guidance that the instrument setpoint
methodology should include the basis for determination of the as-found and acceptable as-left
.bands and evaluation of the instrument operability based on acceptable as-found and
acceptable as-left bands. Additionally, the methodology should contain measures for tracking
and trending of historical as-found and as-left data to ensure each instrument channel exhibits
random drift characteristics, and confirmation that the uncertainty data remains valid.

The basis for the acceptable as-found and as-left bands and operability determination method
is presented in the B&W Instrument Setpoint Methodology. Please see the response to
Questions 07.01-C Appendix-8 and 07.01-C Appendix-9 that addresses this question.

Plant-specific procedures will track the results of the periodic surveillance test procedures to
trend and evaluate the as-found and as-left data to evaluate the instrument channel drift and
uncertainty data. Section 4.2.5, paragraph 3 (page 20) and paragraph 5 (page 20) of the
topical report will be revised to include requirements for these steps as shown below.

The following sentences will be added to section 4.2.5, paragraph 3 (page 20) with changes
highlighted in shaded text below:

The following sentences will be added to section 4.2.5, paragraph 5 (page 20) as shown in
shaded text below:; '

In channels using digital processing equipment, uncertainties are introduced by analog-to-
digital (A/D) and digital-to-analog (D/A) conversions within the specific platform hardware.
These uncertainties are typically provided by the platform manufacturer or determined through
testing. Uncertainty data sources within the software are typically determined by the software
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designer and quantified. They can then be combined using the methods described in the
topical report. :

With most digital platforms, they are self-calibrating and errors due to drift or temperature are

“accounted in the reference accuracy determined by the platform manufacturer. Thus, the only
applicable uncertainty is associated with the A/D conversion input into the microprocessor
which also is typically combined into the reference accuracy. Generally, there is only one
module associated with this conversion, thus combining uncertainties from multiple modules is
not applicable. The NTSP is determined from the AL as described in section 4.2.3 of the
topical report. Once the appropriate channel uncertainty has been determined based on the
reference accuracy for the digital instrument channel, the AV, ALT, and AFT can be
determined for use during surveillance testing following the methods described in the topical
report.

Configuration control measures will be applied as part of the setpoint control program to
maintain instrument setpoint databases for digital systems ensuring installed trip setpoints are
installed and programmed as required. The online diagnostics of most digital platforms
continually perform system checks and self-report errors or faults associated with digital
channels.

During periodic surveillance testing, the test is a simple verification that the digital channel
processes channel trips as determined by the digital signal processing within the AFT band.
The results are evaluated and the operability determination steps are identical. However,
typically, if the channel trip setpoint is found to be outside of the AFT band, this would indicate
a failure with the digital channel and the faulty components will require replacement. There is
typically no ability to re-calibrate the setpoint.
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Question 07.01-C Appendix-ﬁ
Appendix A Figure A.2 - The staff requests the applicant to respond to the following:

* Is margin correctly shown as 5.5 psig?
* Using example problem and Notes 1& 2 from Figure 5.1, what would AV, Margin 2
and AFT°" be if Margin 1 is 5.5 psig (allowed by note 1) versus 55 psig?

-B&W NE Response

Appendix A Figure A.2 contains a typographical error where the margin was incorrectly shown
as 5.5 psig. The proper value for the margin as determined in this example is 5.0% of the span
which is 55.0 psig.

Based on the revision to Figure 5.1 and section 4.2.4 discussed in response to Question
07.01-C Appendix-9, the relationship between the allowable value, as-found and as-left
tolerances is more clearly understood. Figure A.2 has been revised to more clearly illustrate
the relationships in the example between the AFT and ALT as shown below:

AL = 1047.0 psig

CU = 31.4 psig J’

| § LTSP =1015.6 psig

LSSS >

Margin = 55.0 psig < AV=075.7 psig

: ALT(+) =966.1 psig
, NTSP = 960.6 psig L E———————

= ALT = 5.5 psig AFTror=% 15.1 psig

ALT(-) = 955.1 psig

AV=9455 psig

> Operating Margin = 68.6 psig

\ 4 )

} Normal Operating Range

NUL = 892.0 psig

Figure A.2: Relationships between analytical limit and calculated setpoints
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Question 07.01-C Agpendlx -12
Appendix A Flgure A.2 - The staff requests the appllcant to respond to the followmg

« Using AFTTOT +/- 15.1 psig (-15.1 psig), what would be the operating margin (OM) as
described in Section 4.2.6 in order to avoid potential spurious channel trips?
* /s the methodo/ogy described in 4.2.6 sufficient for all cases?

B&W NE Response .

Additional information was included in the example presented in Appendix A to specify the
normal upper limit (NUL) is 892 psig. Therefore, when applying equation 4.2.6 for an
increasing process the operating margin (OM) is calculated as foIIows

OM = NTSP - NUL (mcreasmg setpoint).

Whlle this particular caseis a simple example to demonstrate the application of the setpoint
methodology, the methodology to determine the operating margin described in section 4.2.6 i is
sufficient and conforms with RG 1.105, revision 3 (Figure 1) that shows the operating margin is
simply the difference between the normal operating range of the process variable and the }
NTSP. If, during worse cases the setpoint were to drift to the lower range of operability, the
operating margin would be sufficient to minimize spurious channel trips.

This additional calculation will be added to the example in Appendix A, page A-4, W|th changes ‘
highlighted in shaded text below ‘
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Question 07.01-C Appendix-13

Figure 4.1 - The portion of the figure that shows the setpoint calculation for a harsh
environment does not specify seismic effects as described in section 4.3.1.1 paragraph 2 and
equation 4.2.1. Is seismic considered in figure 4.1 and if so how would this be applied to the
setpoint calculation for normal, seismic, and other postulated accident conditions, as
applicable?

B&W NE Response

The flow path presented in Figure 4.1(page 9) was provided for illustrative purposes to
demonstrate how, for instrument channels in harsh environments, the additional evaluation of
uncertainties is required. It was not intended to list all uncertainty contributions for instrument
channels subject to harsh conditions during normal or postulated design basis accident
conditions in this figure.

The method for treating channel uncertainties for portions of the instrument channel that are
subject to harsh environments during normal, seismic and other postulated design basis
accidents is included in the current text in section 4.1.3.1 (pages 13-14) in the topical report.
The existing applicable portions of this section that explicitly include the uncertainties due to
seismic effects are shown in the boxed sections below.

There are no changes to the topical report in response to this question.

4.1.3.1 Contributing Uncertainties

The environment is analyzed and classified as mild or harsh. The environment in any plant area
is considered harsh if, because of postulated accidents, the temperature, pressure, relativity
humidity, vibration (seismic displacement), or radiation significantly increases above the normal
conditions. A mild environment is an environment that at no time is more severe than the
expected environment during normal plant operation, including anticipated operational
occurrences.

For portions of the instrument channel that are located in a harsh environment, the accident
process measurement effects are determined (e.g., reference leg heat-up, density changes,
radiation exposure, seismic experience, etc.) and the uncertainties are determined. For portions
of the instrument channel that are located in a mild environment, the normal process
measurement effects are identified and uncertainties are determined. All uncertainties are
included as applicable.

After the environmental conditions are determined, the potential uncertainties affecting each
portion of the channei are identified.

Uncertainties are classified as random or non-random (Section 3.2). This determination is an
interactive process requiring the development of assumptions and, where possible, verification
of assumptions based on actual data. The determination of type of uncertainty establishes
whether the SRSS method can be used or if the uncertainty is to be added algebraically, or a
combination of both. '

Elements of uncertainty for any module that are considered are listed below (not all of the

uncertainties listed apply to every measurement channel). Definitions, as appropriate, are
provided in Appendix B.
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process measurements effect
primary element accuracy

drift

temperature effects

radiation effects

static and ambient pressure effects
overpressure effect

measuring and test equipment uncertainty
power supply effects

indicator reading uncertainty
conversion accuracy

seismic effects

environmental effects — accident
as-left tolerance
as-found tolerance

propagation of uncertainty through modules
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