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March 19, 2015

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

BELL BEND NUCLEAR POWER PLANT
SAMDA RAI AND ER SECTION 7.3 UPDATE
BNP-2015-014
Docket No. 52-039
Reference:

1)

BNP-2014-111, R. R. Sgarro (PPL Bell Bend, LLC) to U.S. NRC, "Schedule
for SAMDA Update" dated September 16, 2014.

The purpose of this letter is to fulfill the referenced commitment to submit updated information
related to Severe Accident Mitigation Design Alternatives for the Bell Bend Nuclear Power Plant
Combined License Application (BBNPP COLA), Part 3 Environmental Report (ER) by March 31,
2015. The update is based on the U.S. EPRT , ER Revision 2.
Enclosure 1 provides an update of three affected RAIs, ACC 7.3-1, ACC 7.3-2 and ACC 7.3-4.
The updates are in the form of a markup of the previous RAI responses. Enclosure 2 provides
an update for the BBNPP COLA, Part 3 ER, Section 7.3, Severe Accident Mitigation Design
Alternatives. The update is in the form of a markup of the current (Revision 4) version of ER
Section 7.3.
Inclusion of this revised ER content in a future revision of the COLA is the only regulatory
commitment in this correspondence.
Should you have questions, please contact the undersigned at 610.774.7552.
I declare under penalty of perjury that the foregoing is true and correct.

Executed on March 19, 2015.

RRS/kw
Enclosures:

As stated.

C)7);

March 19, 2015
cc:

BNP-2015-014

w/ Enclosures
Ms. Patricia Vokoun, Project Manager
Environmental Projects Branch
Division of New Reactors Licensing
Office of New Reactors
U.S. Nuclear Regulatory Commission
Mail Stop: T-6 C32
Washington, DC 20555
Ms. Tomeka Terry, Project Manager
Environmental Projects Branch
Division of New Reactor Licensing
Office of New Reactors
U.S. Nuclear Regulatory Commission
Mail Stop: T-6 C32
Washington, DC 20555

w/o Enclosures
Mr. Daniel Dorman
Regional Administrator
U.S. Nuclear Regulatory Commission
Region I
2100 Renaissance Blvd., Suite 100
King of Prussia, PA 19406-2713
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BBNPP RAI No. ACC 7.3-1:
Question Summary
Provide a justification for why only the top 50% contributing cutsets of CDF were evaluated in the ER.
Full Text (Supporting Information)
The ER states that only the "top 100 cutsets that "represent the approximately 50% of the total CDF ...
were evaluated." Justify how looking at the cutsets that contribute only 50% of the CDF establishes that
all possible design alternatives for the US EPR were addressed. In addition, discuss why large release
frequency (LRF) cutsets were not evaluated to establish alternatives.
Response
Evaluation of Level 1 PRA
The evaluation of the top 100 Level 1 PRA cutsets is appropriate to identify plant-specific modifications
for inclusion in the comprehensive list of SAMDA candidates, because:
-

All significant cutsets are included in the top 100 CDF cutsets. "Significant" is defined in
regulatory guide 1.200 as greater than one percent or collectively contributing ninety-five
percent to the CDF. As stated in the U.S. EPR FSAR Section 19.1.4.1.2.3 (Significant Cutsets
and Sequences), ninety-five percent of the total CDF is represented by over 12,000 cutsets for
the U.S. EPR plant. The top 100 Level 1 cutsets include all cutsets contributing more than one
percent to the total CDF and equates to approximately ,033 percent of the total CDF.

-

Contribution of cutsets beyond the top 100 is very small. The individual contribution of the total
core damage frequency (CDF) for the 1 0 1st cutset was -400.07percent. Individual cutsets
below that point have little influence on CDF and are therefore not likely contributors for
identification of cost-beneficial enhancements.

Evaluation of Level 2 PRA
In addition to the top 100 CDF cutsets, the top 100 Large Release Frequency (LRF) cutsets are also
evaluated to identify plant-specific modifications that could reduce the likelihood of the dominant
containment challenges.
The model used for this evaluation is the one developed to respond to U.S. EPR FSAR RAI 22,
Question 19-160 (ML083110520). This model is the U.S. EPR FSAR Level 2 PRA model with the
following LRF sequence removed: main steam line break inside of containment leading to an
overcooling event, resulting in overpressure failure of the containment. This sequence of events was
shown not to lead to core damage in the response to Question 19-160. Removing this sequence
addresses the staff's concern that the overly conservative treatment of that event would artificially
reduce the relative importance of other failure modes.
The top 100 LRF cutsets include all cutsets contributing greater than 1 percent to the total LRF. For the
U.S. EPR plant this equates to approximately 6031 percent of the total U.S. EPR plant LRF. The
individual contribution of the total LRF for the 101 "tcutset is 0400.06 percent.
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Examination of the top 100 LRF cutsets yielded no additional SAMDA candidates beyond those that
were initially identified in Table 3-1 of the "AREVA NP Environmental Report Standard Design
Certification" (ANP-1 0290 Rev. 02). This is due to the exhaustive nature of the original SAMDA
analysis, as it identified numerous enhancements related to containment phenomena and containment
bypass.
When the contribution from the containment failure due to main steam line break inside containment is
removed, a clear and consistent picture emerges from the Level 2 results for internal events, fire, and
flooding.
Four containment failure mechanisms can be found within the top 100 LRF cutsets:
"
*
"
"

Early containment failure due to hydrogen flame acceleration
Steam generator tube rupture (pressure-induced or creep-induced)
Interfacing system LOCAs
Containment isolation failures

Each of these phenomena is reviewed against the list of existing SAMDA candidates to evaluate it
additional SAMDA would need to be considered to address these phenomena.
Hydrogen Flame Acceleration

Conainentfa;!lue duo to hydrogen flame accreleration appcarc inGmoe
8
than 50 of the top 100 LRF=
,ut-et•. It i6 a dominant contributor to IRF-, contributing approximately 40 peFrGeRtt intemral event ILRF
R.A"D Supplemlnt 3, TabIe 10 160 6), and approximately 80 percentto flood and *a
(U.S. EPR FSIIA.R '22,
LRF= (U.S. EPR21
FSAR Tablemc 1-9.1 -54 and- 1-9.1 749)-.
The third largest group contributing to the internal events LRF represents containment failure before
(RC301 through RC304) or at vessel failure (RC401 through RC404) from hydrogen loads, direct
containment heating or vessel rocketing. The largest contributing RC is RC304 with containment rupture
before vessel rupture (from steamline break inside containment (SLBI) initiator or hydrogen loads)
without molten corium-concrete interaction (MCCI) and failed severe accident heat removal system
(SAHRS) sprays. The top cutset for this RC represents a SLBI initiator and failed SAHRS spray for
overpressure control [1].
With regards to fire events LRF, the largest contributor is RC404 (about 14 percent of the fire events LRF).
This RC is dominated by phenomenological failures of the containment at the time of vessel failure (vessel
rocketing, hydrogen combustion loads and direct containment heating) [1]
The effect of this phenomenological concern is minimal in the flood events LRF analysis.
The following SAMDA candidates from Table 3-1 of the ANP-10290 Rev. 02 apply to containment
failures due to hydrogen phenomena:
"
"
•

Provide post-accident containment inerting capability (CP-07)
Install an independent power supply to the hydrogen control system using either new batteries,
a non-safety grade portable generator, existing station batteries, of existing AC/DC independent
power supplies, such as the security system diesel (CP-1 9)
Install a passive hydrogen control system (CP-20)
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Steam Generator Tube Rupture (SGTR)

Containmont bypass duo to SGT-R app. r in .proidately 10 of the top 100 L=RF= custs.
;reueiduced tube rupturos PRiOr to cor~e

Initiating eventc "SGTR" and "!nducod SGT-R" (i;.
damnage)a.re•

doinant co•,ntriutor t

F., c.ntrIbi

almost half of the ;ntrntal ovent IRF

(Rosponse to U.S. EPR FSAR RAI! 22, Supplement3a, Taable 100160 5).
The largest contributor is a RC representing SGTR (RC702 with 73 percent of the internal events LRF).
The top cutset represents multiple induced SGTR initiators with failure of the dependent operator action
to start EFWS for scrubbing the source term. Contributors to RC702 are from both SGTR initiators
(random single SGTR initiator about 57 percent and pressure-induced SGTR initiator about four percent)
and thermally-induced creep SGTRs during the severe accident (about 39 percent). Although the Level 2
PRA phenomenological assessments identified certain scenarios in which the probability of a creep
induced SGTR was large, the quantification of the Level 2 PRA model shows that the
probability of all the circumstances required for these probabilities to be applicable is low. This is
because (a) the operators are likely to manually depressurize the reactor coolant system (RCS) before
the steam generator (SG) tubes are challenged, using either the pressurizer safety valves (PSVs) or
the dedicated severe accident depressurization valves, (b) the tubes are not expected to be challenged
in scenarios where there is feedwater to at least one SG (important for seal LOCA cases), and (c) the
highest induced rupture probabilities are only applicable in cases where the secondary side of the SGs
are depressurized [1].
The following SAMDA candidates from Table 3-1 of the ANP-1 0290 Rev. 02 apply to containment
bypass due to steam generator tube rupture:
Institute maintenance practice to perform a 100% inspection of steam generator tubes during
each refueling outage (CB-09)
* Replace steam generator with a new design (CB-1 0)
" Increase the pressure capacity of the secondary side so that a SGTR would not cause the relief
values to lift (CB-11)
" Provide improved instrumentation to detect SGTRs, such as Nitrogen-16 monitors (CB-14)
" Route the discharge from the main steam safety valves (MSSV) through a structure where a
water spray would condense the steam and remove most of the fission products (CB-15)
" Install a highly reliable (closed loop) SG shell-side heat removal system that relies on natural
circulation and stored water sources (CB-16)
" Revise emergency operating procedures (EOP) to direct isolation of a faulted SG (CB-17)
• Direct SG flooding after an SGTR, prior to core damage (CB-18)
" Vent MSSVs in containment (CB-1 9)
*

Crep induced steam generator tube ruptures durin'g severe a.ccdent sequences at high pressure
W ILRFl(W.S. EPR FSAR Tables 10.1 50 and 19.-1 745).r.•RtFibute apprv,-mately 17 porccno

Examination of the LRF results in the Table 3-2 of Reference [4] shows a contribution of approximately
50.5 percent of the fire events LRF results from RC702 (Table 3-3 of Reference [1] shows a
contribution of only three percent of the flood events LRF results from RC702), and this is due to creepinduced SGTR during severe accident sequences at high pressure. The following SAMDA candidates
from Table 3-1 of ANP-1 0290 Rev. 02 deal specifically with reducing primary system pressure during
severe accident sequences, which is the preferred method for arresting the mechanism of induced
steam generator tube rupture during high pressure core damage sequences:
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" Install a redundant spray system to depressurize the primary system during an SGTR (CB-12)
" Proceduralize use of pressurizer vent valves during SGTR sequences (CB-1 3)
Interfacing System LOCA (ISLOCA)

!SLOCGAs appear in 4 of the top 100 L=RF= cuteots and are a smal! GontribUtor to L=RF (approxmFat8IY 3
AW-evets L=RF, Response to U.S. E=PR F=S.AR RAI 22, Supplement#3, Table 19 160percent Of theS interAl
The last LRF contributor (with regards to internal events) represents containment bypass with ISLOCA
initiator (about two percent of the internal events LRF). No credit is taken for scrubbing of these
scenarios and all of the CDF sequences are led to LRF. The contribution of the ISLOCA initiator for fire
events LRF is non-existent.
However, in the case of flood events LRF, the largest contributor is the safety injection system (SIS)
flood initiator (RC802 with 95 percent of the flood events LRF) that causes an initiator (SIS pipe break
with loss of SIS in-containment refueling water storage tank (IRWST) suction in all four divisions) and
opens a path from inside containment to the safeguard building. Although a factor of 0.5 is credited for
scrubbing the releases, this scenario dominates the flood events LRF. The dominant cutsets represent
loss of Division 4 due to the flood initiator with unavailability of reactor coolant pump (RCP) seal cooling
(component cooling water system (CCWS) Train 3 or demineralized water system (DWS)) leading to a
Seal LOCA and no SIS available for mitigation.
The following SAMDA candidates from Table 3-1 of the ANP-1 0290 Rev. 02 address the issues
associated with interfacing system LOCA:
Install additional pressure or leak monitoring instruments for detection of interfacing system loss
of coolant accidents (ISLOCA) (cB-01)
" Increase leak testing of valves in ISLOCA paths (CB-03)
" Locate residual heat removal (RHR) inside containment (cB-05)
* Ensure that ISLOCA releases are scrubbed. One method is to plug drains in potential break
areas so that break point will be covered with water (cB-06)
* Revise EOPs to improve ISLOCA identification (cB-07)
* Improve operator training on ISLOCA coping (CB-08)
" Install relief valves in the component cooling water system (cB-20)
"

Containment Isolation Failure
iisolation failures appear in4' of the top 100 LRF= utts and are a small contributoF to
ContaiRment
.. RAI 22, Supplement 3, Table 40 160 2 anrId 161.S EPR FSA R Tabl'I
I IUSS SIAR
LRF.reponEe t

19.14 50 anid 19.1 7-5 show that the conRtainment iGolationA fa~i1'ures account fQr about 8 porco'nt of LRF
aintcrnal eventS, 5 percent Of L=RF fromn flooding eventS, and 2 percen~t of LRF for fire evenits.

The second largest group of RCs (RC201 through RC205) contributes to the internal events LRF about
21 percent and represents large containment isolation failures. Of these, the two largest contributors are
RC203 and RC204 (nine percent and seven percent of the internal events LRF respectively). They
represent large containment isolation failure with failed in-vessel recovery. RC203 represents scenarios
with MCCI and failed SAHRS sprays while RC204 represents scenarios without MCCI and successful
SAHRS sprays. The top cutset for RC203 contributes less than one percent and represents a small
LOCA with a common cause failure of HVAC and therefore loss of all electrical divisions needed for
containment isolation, failing SAHRS, and basemat flooding lines opening. The top cutsets for RC204
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represent a LOOP initiator with loss of all AC and DC power failing containment isolation with a power
recovery between two and seven hours after the initiator and successful SAHRS sprays and basemat
flooding [1].
With regards to fire events LRF, the second largest contributor is release category RC205 (about 30
percent of the fire events LRF) representing large containment isolation failure with failed vessel
recovery without MCCI and failed SAHRS sprays. This RC is highly increased compared to internal
events. The top cutsets represent fire in Safeguard Building 4 and a random failure of electrical Division
1 failing containment isolation [1].
With regards to flood events LRF, the third largest contributor comes from containment isolation failures
(mainly RC203 with 1.2 percent of flood events LRF) with failed vessel, ongoing MCCI and failed SAHRS
sprays. The top cutsets for this RC are dominated by the annulus flood initiator with operator failures to
isolate the fire water distribution system and flooding in Safeguard Building 4 initiator with a random
failure of electrical Division 1. Sequences from both initiators progress into a hot leg rupture [1].
The following SAMDA candidates from Table 3-1 of the ANP-10290 Rev. 02 address containment
isolation failure.
* Add redundant and diverse limit switches to each containment isolation valve (CB-02)
"

Install self-actuating containment isolation valves (CB-04)

No additional SAMDA candidates were identified.
Conclusion
When evaluating the top 100 LRF cutsets no additional SAMDA candidates were identified. Therefore,
the list of SAMDA candidates provided in Table 3-1 of ANP-1 0290 Rev. 02 is a comprehensive list of
SAMDA candidates for the U.S. EPR plant.
References
[1]

AREVA NP Document 51-9056390-004, "U.S. EPRTM PRA - Containment Event Tree
Structure, Quantification and Sensitivity/Uncertainty Analysis."
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BBNPP RAI No. ACC 7.3-2
Question Summary
Provide a qualitative discussion on why the fire risk bounds an earthquake risk.
Full Text (Supporting Information)
There is no quantitative evaluation of seismic risk in the ER. However, the ER states that "the seismic
risk contribution was ... equivalent to the internal fire risk." Provide a qualitative discussion on why the
fire risk bounds seismic risk for the US EPR reactor at the BBNPP site.
Response
The total cost impact of a severe accident (maximum benefit) must account for the risk contribution from
internal initiating events, internal flooding, fire, and seismic. The total core damage frequency (CDF) at
power for the U.S. EPR includes the contribution from internal initiating events (,5"050%), flooding
(420%13%), and fire (33-%37%) (U.S. EPR FSAR Tier 2, Figure 19.1-24). A seismic margin assessment
instead of a seismic PRA was completed for the U.S. EPR. The seismic margin assessment yields
information regarding the ruggedness of the seismic design with respect to the potential severe accident
(U.S. EPR FSAR Tier 2, Section 19.1.2.1). However, it does not result in the estimation of seismic CDF
which is used to determine the cost impact of a severe accident in the SAMDA analysis. In order to
account for the seismic contribution, as noted in BBNPP ER Section 7.3.2
it was assumed that the seismic risk is equivalent to the fire risk, since the fire risk in the U.S. EPR PRA
analysis was evaluated to be the highest external event risk at 3037%the total CDF.
As stated in BBNPP ER Section 7.3.2, the seismic risk contribution was conservatively accounted for
by assuming that it is equivalent to the internal fire risk. This statement is based on the following:
*

The fire risk is approximately 1.8E-07 per year from U.S. EPR FSAR Section 19.1.5.3.2.1.

*

As discussed in the U.S. EPR FSAR Tier 2, Section 19.1.5.1.1.2, the seismic margin
earthquake was conservative compared with the Uniform Hazard Spectra at 1E-04 per year and
5E-05 per year probability of exceedance for the 28 sites studied by the EPRI (EPRI Product
Code #1012044).

" The PRA-based seismic margin assessment, which takes limited credit for equipment on the
seismic equipment list, and no credit for remaining equipment, or operator actions, estimates a
conditional core damage probability on the order of 1E-03 given a seismic margin earthquake.
The bounding seismic hazard frequencies of 1E-04 per year and 5E-05 per year, and the conservative
conditional probability of core damage after a seismic margin earthquake, combined with the level of
conservatism is both estimates provide a reasonable basis to show that seismic risk is bounded by fire
risk.
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BBNPP RAI No. ACC 7.3-4:
Question Summary
Provide an evaluation of each of the 51 SAMDA candidates listed in Table 6.2 of the EPR
design certification ER.
Full Text (Supporting Information)
AREVA lists 51 SAMDA candidates that were deferred because they were not required for design
certification. Most, but not all, of these candidates pertain to procedures and training. The ER implicitly
assumes that all 51 of the deferred candidates are related to procedures and training by not addressing
any of the candidates. However, there are at least six candidates in the design certification list of 51
that are site specific and do not refer to procedures and training. Because of the proposed facility's
proximity to the SSES, some SAMDA candidates that refer to multiunit sites may be feasible; therefore,
please address all multiunit SAMAs from the design certification list as well. To be sure that no
candidates is overlooked, the BBNPP ER should address each candidate in the list.
Response
The SAMDA candidates categorized as "Not required for design certification" in Table 6-2 of the
"AREVA NP Environmental Report Standard Design Certification" (ANP-10290 Rev. 42) were reevaluated for Bell Bend. These SAMDA candidates were re-evaluated using the screening
methodology in Section 7.3.1 of BBNPP Environmental Report. An additional screening category called
"Not a design alternative" was used to capture any SAMDA candidate not related to the plant design.
This category would include SAMDA candidates related to procedure modifications, training, and
surveillance. If a SAMDA candidate is related to any of these enhancements, it is not retained for this
analysis.
Table 7.3-4-1 includes the screening category and the basis for the category selection for the reevaluated SAMDA candidates for Bell Bend.
Table 7.3-4-1: Screening of "Not Required for Design Certification" SAMDA Candidates for
BBNPP
[NOTE: No changes are necessary to Table 7.3-4-1, therefore the table is not included in its entirety here]
Below is a summary of results of the SAMDA analysis performed for BBNPP:
" Tweny-fiveTwenty-one SAMDA candidates were not applicable to the U.S. EPR design.
*
nineSeventy SAMDA candidates were already implemented into the U.S. EPR design
either as suggested in the SAMDA candidate or an equivalent replacement that fulfilled the
intent of the SAMDA.
* Four SAMDA candidates were combined with another SAMDA candidate because they had the
same intent.
* Fedy-t hFeeFifty SAMDA candidates were categorized as not a design alternative because they
were related to procedure modifications, training, or surveillance.
• One of the SAMDA candidates was categorized as very low benefit.
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*

TwentyfiveTwenty-four SAMDA candidates were categorized as excessive implementation
cost.
" None of the SAMDA candidates were categorized as consider for further evaluation.
The overall conclusion of the Bell Bend SAMDA analysis is that no additional plant modifications are
cost beneficial to implement due to the robust design of the U.S. EPR with respect to prevention and
mitigation of severe accidents.
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7.3
BB 10 o39

ATTACHMENT 2 TO EPR-15-ooSevere Accident Mitigation Design Alternatives

SEVERE ACCIDENT MITIGATION DESIGN ALTERNATIVES
The purpose of the severe accident mitigation design alternatives (SAMDA) analysis is to review
and evaluate both design and non-hardware (i.e., operation and maintenance programs)
alternatives that could significantly reduce the radiological risk from a postulated severe
accident by preventing core damage and significant releases from the containment. The U.S.
EPR Design Certification Environmental Report (U.S. EPR DC ER) (AREVA, 2099,for the U.S. EPR
design submitted by AREVA NP evaluated both design and non-hardware alte&nR
12es.

a
The primary focus of the U.S. EPR DC ER was the severe accident mitigation design alternatives
(SAMDA). However, non-hardware alternatives were identified in the analysis and will be
addressed when the plant design is finalized and processes and procedures are being
developed for the U.S. EPR. The conclusions drawn in the U.S. EPR DC ER are applicable to
BBNPR
7.3.1
BB00 032 4

SAMDA Analysis Methodology
The methodology used to develop a comprehensive list of U.S. EPR SAMDA candidates, define
the screening criteria used to categorize the SAMDA candidates, and the cost-benefit
evaluation is summarized in this section based on the U.S. EPR DC ER (AREVA, a999 or the

U.S. EPR.\
BB o9 0321,
BI10 0301)

._.204

The comprehensive list of SAMDA candidates was developed for the U.S. EPR design by
reviewing industry documents for generic PWR enhancements and considering plant-specific
enhancements. The SAMDA candidates were defined as enhancements to the U.S. EPR plant
that have the potential to prevent core damage and significant releases from the containment.
The primary industry document supporting the development of U.S. EPR generic PWR SAMDA
candidates was NEI 05-01 (NEI, 2005).
In addition to the generic SAMDA candidates, the results of the Level 1 and Level 2 PRA were
reviewed to identify plant-specific modifications for inclusion in the comprehensive list of

B-00 03121

SAMDA Candidates.

l(internal events, fire, and flood)

T

The U.S. EPR top 100 cke damage frequency (CDF) cutsets were evaluated to identify those
modifications that wou reduce the likelihood of occurrence of the significant core damage

BB099 0321,
BS 10 0309

U.S.~~~~~
einhw
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e top 100 cutsets inzlude all Etesentiibutirng ý,1 peF~ent to the

total CDF. For the U.S. EPR design., this equates tI approximately 60 percent of the total CDF. In
fact the selection of the top 100 cutsets conse
tively includes •tsets of low importance. For
example, the percentage of the individual c ntribution to the totl-CDF for the
941percent.
rersn

1 0 1 st

cutset was

The U.S. EPR tep 100 la rge Felease frzluenrzy (614F) Eutets werz evaluated to identify these
meodfieations th~at would rzdUcz the likeliheed of eEEuFrcn~e of the Signifizant Eentainment
Ehallen~ges. This populatien of Eutcets spzeifkally eXdluded the Eontr~ibution to LRF of Eerc
damnage sequencz due te MaiR Steamg 6ir. Break (MSLB3) inside Eontainment with main
feedwateF uniselated, as this sequeRzz ef eyenrts was dcetezrminzd met to lead to Eerc damlagcr
6RF. This e)xdusien enSUrcz that the Eenscr~atiye trzatment of an eyent decz not artificially
FedUzz the im~pertan~e of ether Eentainrncnt failuro mzz~hanizmzS. The top 100 LRF Eutsets
%iHEiude a"l Eutsts zorntriluting grzater than. 1 pzrczrnt to the total LRF. For the U.S. EPR design.
this equates to appro~mately 50 perzcnt of the total LRF, and in~ludes m~any loW imApertanz
E.utsets that inalvlauanaly zornticbute only 19.1 to per~nt f the totai L-Ht.
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In addition to the Level 1 PRA results, the Level 2 LRF was evaluated for internal events, floods,
and fires to identify the dominant containment challenges and the plant-specific modifications
that could be implemented to reduce their likelihood of occurrence. This population of cutsets
specifically excluded the contribution to LRF of the core damage sequences due to main steam
line break (MSLB) inside containment with main feedwater (MFW) un-isolated. This exclusion
verified that the overly-conservative treatment of an event did not artificially reduce the
importance of other containment failure mechanisms, as shown in the Response to Request for
Additional Information (RAI) 22, Supplement 3, Question 19-160.
Four containment failure mechanisms could be found within the top 100 LRF cutsets:
*
*
*
*

Steam generator tube rupture (SGTR) (pressure- or creep-induced)
Containment isolation failures
Early containment failure due to hydrogen flame acceleration
Interfacing system LOCAs

Each of these phenomena was reviewed against the list of existing SAMDA candidates to
evaluate if additional SAMDA candidates would need to be considered to address these
phenomena. When evaluating the top 100 LRF cutsets, no additional SAMDA candidates were
identified. Generic SAMDA candidates from NEI 05-01 (NEI, 2005) were determined to be
applicable to U.S. EPR specific SAMDA candidates through the evaluation of the top 100 CDF
and LRF cutsets. These SAMDA candidates were not duplicated in the analysis.
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ER: Chapter 7.0

Consistent with current regulatory guidance and industry practice, the risk significant design
alternatives for the U.S. EPR design have been addressed by detailed evaluations of the top

B3 C9 0321,
B•1100309

100 CDF and LRF cutsets to identify plant-specific modifications for inclusion in the
comprehensive list of U.S. EPR SAMDA candidates. Through evaluation of the top 100 Level 1
PRA cutsets, numerous U.S. EPR specific operator actions and hardware-based SAMDA
candidates were developed. When evaluating the top 100 LRF cutsets no additional SAMDA
candidates were identified. The U.S. EPR DC ER (AREVA, 2-G91provides a detailed list of the
SAMDA candidates for the U.S. EPR design. The SAMDA cand txes identified in the U.S. EPR DC
ER are applicable to BBNPP.
SAMDA candidates developed for the U.S. EPR design were qualitatively screened using
seven categories. The intent of the screening is to identify the candidates for further riskbenefit calculation. For each SAMDA candidate, a screening criteria and basis for screening was
identified to justify the implementation or exclusion of the SAMDA candidate in the U.S. EPR
design. The seven categories used during the screening process included:

BB Io-oThe

BB 10 0309s

BBNPP

*

Not applicable. The SAMDA candidates were identified to determine which are
definitely not applicable to the U.S. EPR design. Potential enhancements that are not
considered applicable to the U.S. EPR design are those developed for systems
specifically associated with boiling water reactors (BWR) or with specific PWR
equipment that is not in the U.S. EPR design.

*

Already implemented. The SAMDA candidates were reviewed to ensure that the U.S.
EPR design does not already include features recommended by a particular SAMDA
candidate. Also, the intent of a particular SAMDA candidate may have been fulfilled by
another design feature or modification. In these cases the SAMDA candidates are
already implemented in the U.S. EPR plant design. If a SAMDA candidate has already
been implemented at the plant, it is not retained.

*

Combined. If one SAMDA candidate is similar to another SAMDA candidate, and can be
combined with that candidate to develop a more comprehensive or plant-specific
SAMDA candidate, only the combined SAMDA candidate is retained for screening.

*

Excessive implementation cost. If a SAMDA candidate requires extensive changes that
will obviously exceed the maximum benefit, even without an implementation cost
estimate and therefore incurs an excessive implementation cost, it is not retained.

*

Very low benefit. If a SAMDA candidate is related to a non-risk significant system for
which change in reliability is known to have negligible impact on the risk profile, it is
deemed to have a very low benefit and is not retained.

*

Not required for design certification. Evaluation of any potential procedural or
surveillance action SAMDA candidates are not appropriate until the plant design is
finalized and the plant procedures are being developed. Therefore, if a SAMDA
candidate is related to any of these enhancements, it is not retained for this analysis.

*

Considered for further evaluation. If a particular SAMDA candidate was not categorized
by any of the preceding categories, then the SAMDA candidate is considered for further
evaluation and subject to a cost-benefit analysis.

The screening categories were chosen based on guidance from NEI 05-01. The U.S. EPR DC ER
contains a detailed description of each of the categories. The screening categories are
applicable to BBNPP.
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The SAMDA candidates categorized as "Not required for design certification" in the AREVA NP
Environmental Report Standard Design Certification were re-evaluated for BBNPR These
SAMDA candidates were re-evaluated using the screening methdology in AREVA NP
Environmental Report Standard Design Certification. An additional screening category called
"Not a design alternative" was used to capture any SAMDA candidate not related to plant
design. This category included SAMDA candidates related to procedure modifications, training,
or surveillance. If a SAMDA candidate is related to any of these enhancements, it is not retained
for this analysis.

BB-09-0324

After the screening process was completed, the SAMDA candidates that were placed in the
Considered for Further Evaluation category would require a cost-benefit evaluation. The costbenefit evaluation of each SAMDA candidate would determine the cost of implementing the
specific SAMDA candidate with the maximum averted cost risk from the implementation of the
specific SAMDA candidate. The maximum averted cost risk, typically referred to as the
maximum benefit, equates to the cost obtained by the elimination of all severe accident risk.
7.3.2

Severe Accident Cost Impact and Maximum Benefit for BBNPP
The severe accident impact is determined by summing the occupational exposure cost, on-site
cost, public exposure, and off-site property damage. The methodologies provided in NEI 05-01
(NEI, 2005) and NUREG/BR-01 84 (NRC, 1997) were used as guidance. The principal inputs to the
calculations were the CDF, 2,000 dollars per person-rem (NRC, 1997), licensing period of
60 years, 7% best estimate discount rate (NEI, 2005), and 3% upper bound discount rate (NEI,
2005). The maximum benefit calculation performed in the U.S. EPR DC ER used the whole body
dose and economic impact from U.S. EPR Level 3 PRA analysis, which was based on population
data from 2000. The maximum benefit calculation for BBNPP uses the economic impact and
whole body dose for a 2050 population (Table 7.3-1). The point estimate and mean value CDF
with 2008 replacement power costs severe accident impact cost for BBNPP is also shown in

BB 10-03

Table 7.3-1.

50%/

f13%0ý

37-%E

The total cost impact of a sev e accident (maximum enefit)must ccount for the risk
contribution from internal inirating events, internal ooding, fire, a d seismic. The total core
damage frequency (CDF) at wer for the U.S. EPR cl1ign includehe contribution from
internal initiating events (5&%), internal flooding (42%), and fire (3.3%) (AREVA, 2997b). A
seismic margin assessment instead of a seismic PRA was completed for the U.S. EPR de
The
seismic margin analysis yields valuable information regarding the ruggecness of th
design with respect to the potential severe accident (AREVA, 20976" wever, it does not result
in the estimation of seismic CDF which is used to determine the cost impact of a severe
accident in the SAMDA analysis. In order to account for the seismic contribution, it was
assumed that the seismic risk is equivalent to the fire risk since the fire risk in the U.S. EPR PRA
analysis was evaluated to be the highest external event risk at
f the total CDF.

B5 10 0309

.2014b

Increasing the severe accident impact by 3-3
rcent includes the contribution from seismic risk
and is the maximum benefit for BBNPR The maximum benefit for BBNPP based on the point
estimate CDF with 2008 replacement power costs is
-,T38•'• -$83,736
The percentage contributions of each hazards group are slightly different for t
value
CDF. Therefore, seismic risk based on the mean value CDF is assumed to be -28 percent of total
mean value CDF. The resulting maximum benefit on the mean value CDF would be
.

B0-100309

r$98,540
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Sensitivity Studies

7.3.3

Sensitivity cases were performed to investigate the sensitivity of certain parameters in the Bell
Bend SAMDA analysis. A total of six sensitivity benefit calculations were performed for both the
point estimate and mean value CDF with 2008 replacement power costs. Below is a brief
description of the sensitivity cases.

BB-t 2-0159

*

2

a

The first case investigated the sensitivity of the base case to the discount rate by
assuming a lower discount rate of three percent. The method to calculate the present
'~'\vvalue of replacement power for a single event is discussed in U.S. EPR DC ER (AREVA
2IN19).
*

The second case investigated the sensitivity of the base case to the discount rate by
assuming a lower discount rate of five percent.

•

The third case investigated the sensitivity of the base case to the on-site dose
estimates. For the base case analysis, an immediate and long-term on-site dose to plant
personnel following a severe accident is 3,300 rem and 20,000 rem, respectively.
Therefore, this sensitivity case used the recommended high estimate dose values of
14,000 rem and 30,000 rem for immediate and long term dose on-site respectively, as
suggested in (NRC, 1997).
$1,500,000,000
The fourth case investigated the ensitivity of the base case to the total on-site cleanup
cost. For the base case analysi he total on-site cleanup cost following a severe
accident is taken to be $ .509,.... Therefore, this analysis assumed a high estimated
on-site cleanup cost of t2,000,000 suggested in (NRC, 1997).

1$2,000,000,000I

+ The fifth case also investigated the sensitivity of the increase in the replacement power
cost for the U.S. EPR design. This sensitivity case projected that the cost of replacement
power would double between 2008 and 2015. This would result in electricity cost of
24 cents/kw-h in 2015 based upon the assumption that the cost of electricity in 2008 is
12 cents/kw-h. The inflation rate for this sensitivity case was calculated using the the
method outlined in (AREVA,
12014a
*

B6 12-023Z

7.31.4

The sixth case investigated the impact on the SAMDA analysis if the replacement power
costs were based on the 95% capacity factor stated in Section 3.4.1.3.1 of the Bell Bend
ER. Using a capacity factor of 95%, the maximum benefit for Bell Bend exceeded the
value reported in Section 7.3.2 of the BBNPP ER by about $28,909 (point estimate core
damage frequency, CDF) and by about $38,000 (mean value CDF)hese inc
values do not change the findings containe .n Section 7.3.4, due the design of the
U.S. EPR with respect to prevention and mitition of severe accide s.

Table 7.3-2 and Table 7.3-3 provide the calculated beneit for the point estima e and mean
value CDF with 2008 replacement power cost sensitivity ases discussed abov
$27,000
4$34,00
170
Results and Summary
A total of-46- S MDA candidates developed from industry and U.S. EPR documents were
evaluated in the U.S. EPR DC ER completed by AREVA NR The basis for screening is provided in
detail for each SAMDA candidate in the U.S. EPR DC ER. Below is a summary of the results of the
SAMDA analysis performed for the U.S. EPR and is applicable to BBNPR
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ITwenty-one

Twenty fl'- SAMDA candidates were not applicable to the U.S. EPR design.

M7-09-7-24
Iseventy

Si.xy. i*e SAMDA candidates were already implemented into the U.S. EPR design

BB 09-0324

either as suggested in the SAMDA or an equivalent replacement that fulfilled the intent
of the SAMDA. These SAMDA candidates are summarized in Table 7.3-4.
BB 09 0324

*

Four SAMDA candidates were combined with another SAMDA because they had the
same intent.

+

uermY" three SAMDA candidates were categorized as not a design alternative because
they were related to procedure modifications, training, or surveillance.

*

One SAMDA candidate was categorized as very low benefit.

_

Fifty=
B5 09 0*4

fTwenty-four
B• 09C
034,

0324
B3 C19

12014a

-

7.3.5

*

w-e.y fiye SAMDA candidates were categorized as excessive implementation cost.

+

None of the SAMDA candidates were categorized as consider for further evaluation.

The low probability of core damage events in the U.S. EPR coupled with reliable severe accident
mitigation features provide significant protection to the public and the environment. Specific
severe accident mitigation design alternatives from previous industry studies, and from U.S.
PR probabilistic risk assessment (PRA) insights, were measured against broad acceptance
Since none of the SAMDA candidates were
riteria in the U.S. EPR DC ER (ARE 94).
categorized as considered for further evaluation, a cost-benefit analysis (i.e., risk reduction,
value impact ratios) was not required for the U.S. EPR SAMDA analysis. The overall conclusion of
the U.S. EPR SAMDA analysis is that no additional plant modifications are cost beneficial to
implement due to the robust design of the U.S. EPR with respect to prevention and mitigation
of severe accidents. The maximum benefit from the U.S. EPR DC ER was reevaluated for BBNPR
The detailed analysis and conclusions in the U.S. EPR DC ER remain applicable for BBNPR
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Table 7.3-1 - Severe Accident Cost Impact

Point Estimate CDF
(7% Discount Rate and 2008
Replacement Power Costs)

Meae
ue CDF
(7% Di unt Rate and 2008
R%
,acement Power Costs)

2$369
2$264

Averted Occupational Exposure
Averted Onsite Costs (AREVA, 2007a)

,974

Averted Public Exposure

$6,247

Averted Offsite Property Damage Costs

$2,814

Severe Accident Cost Impact(a)S4,427
Internal Events, Internal Flooding, Fire

$2,814
$72,404

Maximum Benefit(b)
Internal Events, Internal Flooding, Fir - eismic

$72,388

$92,677

Notes:
(a) Severe Accide
ost Impact is the sum of the Averted Occupational Exposure, Averted Onsite Cost,
Exposure a
verted Offsite Property Damage Cost.
(b) Mlat m Benefit is calculated by increasing the Severe Accident Cost Impact by 33%.

rted Public

Insert 2.
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Table 7.3-1 - Severe Accident Cost Impact
Point Estimate CDF
(7% Discount Rate and 2008
Replacement Power Costs)

Mean Value CDF
(7% Discount Rate and 2008
Replacement Power Costs)

$239

$316

Averted On-site Costs (AREVA, 2014a)

$40,731

$53,771

Averted Public Exposure

$15,676

$15,676

Averted Off-site Property Damage Costs

$4,288

$4,288

Severe Accident Cost Impact(a)
Internal Events, Internal Flooding, Fire

$60,933

$74,051

Maximum Benefit(b)
Internal Events, Internal Flooding, Fire, Seismic

$83,736

$98,540

Averted Occupational Exposure (AREVA, 2014a)

Notes:
(a) Severe Accident Cost Impact is the sum of the Averted Occupational Exposure, Averted On-site Cost, Averted Public
Exposure and Averted Off-site Property Damage Cost.
(b) Maximum Benefit is calculated by increasing the Severe Accident Cost Impact by 37% (point estimate) and 33%
(mean value).
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Table 7.3-2 - Maximum Benefit for Sensitivity Cases (Point Estimate CDF with 2008
Replacement Power Costs)

Sensitivity
Case 5:
Increase
Sensitivity
Replacement
Case 4: High Power Cost via
On-site
Inflation for
Cleanup Costs
2015 Dollars
$45
$45

Sensitivity
Case 6:
Increase
Replacement
Power Costs
for 95%
Capacity
Factor
$45

Sensitivity
Case 1:
Discount
Rate 3%
$88

Sensitivity
Case 2:
Discount Rate
- 5%
$60

Sensitivity
Case 3:
High
Estimated
Dose
(On-Site)
$190

Long Term
Dose Savings
(On-site)

$462

$288

$292

$195

$195

$195

Total Accident
Related
Occupational
Exposure
(AOE)

$551

$348

$482

$239

$239

$239

Cleanup/
Decontamination
Savings
On-site)

$17,343

$11,846

$7,301

$9,735

$7,301

$7,301

Replacement Power
Savings
(On-site)

$117,869

$56,744

$33,429

$33,429

$66,863

$52,930

Averted Costs of
On-site Property
Damage (AOSC)

$135,212

$68,590

$40,731

$43,165

$74,165

$60,231

Total On-site Benefit

$135,763

$68,938

$41,212

$43,404

$74,404

$60,471

Averted Public
Exposure (APE)

$30,995

$21,171

$15,676

$15,676

$15,676

$15,676

Averted Off-site
Damage Savings
(AOC)

$8,478

$5,791

$4,288

$4,288

$4,288

$4,288

Total Off-site Benefit

$39,473

$26,961

$19,963

$19,963

$19,963

$19,963

Total Benefit
(On-site + Off-site)

$175,236

$95,899

$61,176

$63,367

$94,367

$80,434

Total Benefit (Onsite + Off-site +
External Events)

$240,813

$131,786

$84,069

$87,081

$129,682

$110,534

Case
Immediate Dose
Savings (On-site)
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Table 7.3-3 - Maximum Benefit for Sensitivity Cases (Mean Value CDF with 2008

Replacement Power Costs)
Se itivity
ase 6:
Sensitivity
Increase
Case S:
XReplacement
Increase
Power Costs
Replacemen
Sensitivity
for 95%
Power Cost a
Case 4:
Capacity
Inflatio or
High On-site
Factor
Cleanup Costs 2015 lcars

Sensitivity
Case 1:
iscount
te 3%

Sensitivity
Case 2:
Discount Rate 5%

Sensitivity
Case 3:
High
Estimated
Dose
(On-Site)

Immediate Dose
Savings (On-site)

$1N

$93

$292

$69

$69

$69

Long Term
Dose Savings
(On-site)

$712

$443

$449

$300

$300

$300

Total Accident

$847

35

$741

$-8

$368

$368

Case

B,9 12 0234

Related
Occupational
Exposure
(AOE)
Cleanup/
Decontamination
Savings
On-site)

$26,682

$18,225

$11,23

$14,977

$11,233

$11,233

Replacement Power
Savings
(On-site)

$180,452

$87,298

$51,43

$51,430

$102,867

$81,431

Averted Costs
of On-site
Property Damage
(AOSC)

$207,134

$62,663

66,407

$114,100

$92,664

Total On-site Benefit

$207,981

$106,058

$63,404

$66,775

$114,468

$93,032

Averted Public

$12,354

/

$8,438

$6,248

$6,248

$6,248

$6,248

Exposure (APE)
Averted Offsite

V,565

$3,801

$2,814

$2,814

$

$2,814

Total Offsite Benef

$17,918

$12,239

$9,062

$9,062

$9,062

Total Benefi
Y~ ite)
(On-sit

$225,900

$118,297

$72,466

$75,837

$123,530

T al Benefit

$289,151

$151,420

$92,756

$97,072

$158,118

14

Damage Savings
(AOC)

,

$9,062

$102,094

$130,6

(0 -site + Offsite +
External Events)

Ilnsert 4.
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Table 7.3-3 - Maximum Benefit for Sensitivity Cases (Mean Value CDF with 2008
Replacement Power Costs)

Sensitivity
Case 5:
Increase
Replacement
Sensitivity
Case 4: High Power Cost via
Inflation for
On-site
2015 Dollars
Cleanup Costs
$59
$59

Sensitivity
Case 6:
Increase
Replacement
Power Costs
for 95%
Capacity
Factor
$59

Sensitivity
Case 1:
Discount
Rate 3%
$117

Sensitivity
Case 2:
Discount Rate 5%
$80

Sensitivity
Case 3:
High
Estimated
Dose
(On-Site)
$250

Long Term
Dose Savings
(On-site)

$611

$380

$386

$257

$257

$257

Total Accident
Related
Occupational
Exposure
(AOE)

$727

$460

$636

$316

$316

$316

Cleanup/
Decontamination
Savings
On-site)

$22,896

$15,639

$9,639

$12,852

$9,639

$9,639

Replacement Power
Savings
(On-site)

$155,607

$74,911

$44,132

$44,132

$88,271

$69,876

Averted Costs of
On-site Property
Damage (AOSC)

$178,503

$90,550

$53,771

$56,985

$97,910

$79,515

Total On-site Benefit

$179,230

$91,009

$54,407

$57,301

$98,226

$79,831

Averted Public
Exposure (APE)

$30,995

$21,171

$15,676

$15,676

$15,676

$15,676

Averted Off-site
Damage Savings
(AOC)

$8,478

$5,791

$4,288

$4,288

$4,288

$4,288

Total Off-site Benefit

$39,473

$26,961

$19,963

$19,963

$19,963

$19,963

Total Benefit
(On-site + Off-site)

$218,703

$117,970

$74,370

$77,264

$118,189

$99,795

Total Benefit (Onsite + Off-site +
External Events)

$291,030

$156,984

$98,965

$102,816

$157,275

$132,798

Case
Immediate Dose
Savings (On-site)
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Table 7.3-4 - SAMDA Candidates - Already Implemented

BB-09 0324

(Page 1 of 2)
Potential Enhancement

SAMDA ID

13B09-0324

AC/DC-01

Provide additional DC battery capacity.

AC/DC-03

Add additional battery charger or portable, diesel-driven battery charger to existing DC system.

AC/DC-04

Improve DC bus load shedding.

n

AC/DC-05

Provide DC bus crossties

I.

AC/DC-06

Provide additional DC power to the 120/240V vital AC system.

AC/DC-07

Add an automatic feature to transfer the 120V vital AC bus from normal to standby power.

AC/DC-09

Provide an additional diesel generator.

AC/DC-11

Improve 4.16 kV bus cross-tie ability.

AC/DC-14

Install a gas turbine generator.

AC/DC-16

Improve uninterruptible power supplies.

AC/DC-24

Bury off-site power lines.

AT-01

Add an independent boron injection system.

AT-02

Add a system of relief valves to prevent equipment damage from pressure spikes during an ATWS.

AT-07

Install motor generator set trip breakers in control room.

AT-08

Provide capability to remove power from the bus powering the control rods.

CB-01

Install additional pressure or leak monitoring instruments for detection of ISLOCAs.

CB-04

Install self-actuating containment isolation valves.

CB-10

Replace SGs with a new design.

CB-12

Install a redundant spray system to depressurize the primary system during an SGTR.

CB-1 4

Provide improved instrumentation to detect SGTR, such as Nitrogen-1 6 monitors.

CB-1 6

Install a highly reliable (closed loop) SG shell-side heat removal system that relies on natural circulation and
stored water sources.
Install relief valves in the CCWS.

CB-20
CC-01

Install an independent active or passive high pressure injection system.

CC-04

Add a diverse low pressure injection system.

CC-05

Provide capability for alternate injection via diesel-driven fire pump.

CC-06

Improve ECCS suction strainers.

CC-07

Add the ability to manually align ECCS recirculation.

CC-10

Provide an in-containment reactor water storage tank.

CC-15

Replace two of the four electric safety injection pumps with diesel-powered pumps.

CC-1 7

Create a reactor coolant depressurization system.

CC-21

Modify the containment sump strainers to prevent plugging.

CP-01

Create a reactor cavity flooding system.

CP-03

Use the fire water system as a backup source for the containment spray system.

CP-07

Provide post-accident containment inerting capability.

CP-08

Create a large concrete crucible with heat removal potential to contain molten core debris.

CP-1 1

Increase depth of the concrete base mat or use an alternate concrete material to ensure melt-through does
not occur.

CP-13

Construct a building to be connected to primary/secondary containment and maintained at a vacuum.

CP-1 7

Install automatic containment spray pump header throttle valves.

CP-20

Install a passive hydrogen control system.

BBNPP
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Table 7.3-4 - SAMDA Candidates - Already Implemented
(Page 2 of 2)

BB-09-0324

SAMDA ID

Potential Enhancement

CP-21

Erect a barrier that would provide enhanced protection of the containment walls (shell) from ejected core
debris following a core melt scenario at high pressure.

CP-22

Install a secondary containment filtered ventilation.

CW-01

Add redundant DC control power for SW pumps.

CW-02

Replace ECCS pump motors with air-cooled motors.

CW-04

Add a SW pump.

CW-05

Enhance the screen wash system.
Cap downstream piping of normally closed component cooling water drain and vent valves.

CW-06
CW-10

Provide hardware connections to allow another essential raw cooling water system to cool charging pump
seals.

CW-15

Use existing hydro test pump for RCP seal injection.

CW-16

Install improved RCP seals.

CW-1 7

Install an additional component cooling water pump.

EPR-01

Provide an additional SCWS train.

EPR-05

Add redundant pressure sensors to the pressurizer and SG.

FR-03

Install additional transfer and isolation switches.

FR-05

Enhance control of combustibles and ignition.

FW-01

Install a digital feed water upgrade.

FW-02

Create ability for emergency connection of existing or new water sources to feedwater and condensate
systems.

FW-04

Add a motor-driven feedwater pump.

FW-07

Install a new condensate storage tank (auxiliary feedwater storage tank).

FW-1 1

Use fire water system as a backup for SG inventory.

FW-15

Replace existing pilot-operated relief valves with larger ones, such that only one is required for successful
feed and bleed.

HV-01

Provide a redundant train or means of ventilation to the switch gear rooms.

HV-02

Add a diesel building high temperature alarm or redundant louver and thermostat.

HV 03

BB 09 0324

-- _ bzakup fan in switehgeaF Fzems.

HV-04

Add a switchgear room high temperature alarm.

HV-05
SR-01

Create ability to switch EFW room fan power supply to station batteries in an 5B0.
Increase seismic ruggedness of plant components.

SR-02

Provide additional restraints for C02 tanks.

OT-01

Install digital large break LOCA protection system.

Q;40
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Insert the following [
row below CP-22.
Insert the following
Irow below CW-17.
Insert the following
•
row below SR-02. I
Insert the following
below the table.
BBNPP
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CP-24t Minimize the closure time of pneumatic systems with regards to
I
1containment isolation.
CW-23t
1
Diversify the power supply of the CCWS trains so that the loss of one
division of electrical power does not affect both trains.
SR-03t Improve seismic robustness of the Fire Water System to allow for additional
methods of secondary side Feed and Bleed.
FtThis enhancement has been accepted as a design change; however the associated
documents have not been updated to date.
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