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Attachment A of this letter provides the additional information you requested
in reference (h) regarding Vermont Yankee’s Individual Plant Examination
reference (¢). The information provided encompasses botn questions asked in
reference (h) and clarifications reached in telephone conversations between
NRC and VY (references d, e, f, and g). We appreciated these discussions with
you and your reviewers, as they helped us focus our responses.
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Vermont Yankee Individual Plant Examination

Response to NRC Request for Additional Information
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Al:

R9Z\17

Response to the Nuclear Regulatory Commission’s
Request for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Front End)

The spurious opening of Safety Relief Valves (SRVs) has been shown to be
a significant contributor to Core Damage Frequency (CDF) in the
Individual Plant Examinations (IPEs) of other Boiling Water Reactor 4
(BWR 4) plants. The frequency used in the Vermont Yankee IPE for
spurious opening of an SRV as an initiating event (5.6E-3/year) is
significantly lower than that used in many BWR IPEs/and probabilistic
risk assessments. Please provide the basis for the value used in the
Vermont Yankee IPE.

The IPE sums all transient sequences where SRVs fail to close after
opening (modeled in event tree top event SC) to obtain the frequency of
Inadvertent/Stuck Open Relief Valve (IORV) events. Thus, the frequency
of I0RV events is determined by:

(1) the transient initiating event frequencies, and
(ii) the failure probability for top event SC.
The basis for the transient initiating event frequencies is provided in

Section 3.1.1.1 of the IPE., The basis for top event SC's failure
probability is provided in Section 3.2.27 of the IPE.
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A3:

R§2\17

R n he Nuclear R 1 r mmission’

Reguest for Additional Information on the Vermont Yankee
Individual Plant Examination Submittal (Front End)
(Continued)

Please discuss how alternate injection was credited for cases in which
containment cooling systems failed but containment venting was
successful. In particular, please discuss how alternate injection with
the Residual Heat Removal Service Water (RHRSW) cross-tie was
considered, that is, for which types of sequences was this cross-tie
considered and under what conditicns was credit taken for this

cross-tie.

For sequences involving failure of containment cooling and success of
venting, we do not credit use of RHRSW for alternate injection to
prevent core damage in the Front End analysis. For these sequences,
only Control Rod Drive and Condensate Transfer are modeled as alternate
injection systems (see node Al in the frontline event trees).
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RE2\17

Response to the Nuclear Requlatory Commission's
for Additional Information on th rmont Yank

Individual Plant Examination Submittal (Front End)
(Continued)

The model for mitigation of & small LOCA differs from that used in
typical BWR/4 PRAs and IPEs. The event tree for a small LOCA indicates
that vessel pressure remains sufficiently high for continued operation
of High Pressure Coolant Injection (HPCI) and Reactor Core Isolation
Cooling (RCIC) over the entire 24-hour mission time. The event tree for
a small LOCA requires alternate ‘njection if containment cooling systems
fail and the containment is vented, but the treatment of the timing for
initiation of alternate injection with core cooiing initially provided
by HPCI or RCIC is not clear.

Our model for mitigation of a small LOCA is similar to that used in
other BWR/4 PRAs and IPEs. For example, the NUREG-1150 analysis for a
BWR/4 assumes that HPCI or RCIC is sufficient to provide core cooling
over the 24-hour mission time (see Figure 4.4-3, sequences 2 and 5 in:
NUREG/CR-4550, Volume 4, Revision 1, Part 1, "Analysis of Core Damage
Frequency: Peach Bottom, Unit 2, Internal Events", August 1989).
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Response to the Nuclear Regulatory Commission’s
Request for Additional Information on the Vermont Yankee

ndivi ] Plan xamination mi 1 (Fron n
(Continued)

We were unable to find LOCA sizes used in the IPE in your submittal.
Please provide the size ranges for steamline and waterline LOCAs used
for small LOCAs, medium LOCAs, and large LOCAs.

LOCA sizes are defined in terms of the mitigating system requirements.
This is consistent with other BWR/4 PRAs. For example, Section 4.3.1 of
NUREG/CR-4550 states:

“The large LOCA, labeled A, is a steam or liquid break in
which the reactor vessel will rapidly depressurize... High
pressure system injection flow rates are either inadequate
to restore level or the high pressure turbine-driven systems
cannot be run efficiently because of low steam pressure.”

“The intermediate LOCA, labeled S1, is a steam or liquid
break in which high pressure injection with the HPCI System
is possible for a limited time period. This turbine-driven
system can supply sufficient flow to the reactor until
vessel pressure can no longer be maintained for successful
HPCI operation. Low pressure injection must then be used to
maintain water inventory in the core. Should HPCI fail
initially, depressurization of the reactor vessel is
required to allow for timely low pressure injection.”

*The small LOCA, labeled S2, is small enough to allow for
long-term successful mitigation by either HPCI or the RCIC
System,.. Should both systems fail, depressurization is
required for successful low pressure injection.”

The size (in inches) and type (water or steam) of break are important
insofar as they affect:

(1) the system success criteria,
(ii) the initiating event frequency, and
(i1i) the time window available for operator action.

Generic information is used for the LOCA system success criteria and the
LOCA initiating event frequency, hence size information is not specified
for these aspects of the IPE's LOCA models. Regarding time windows for
operator action, the following are representative break sizes used in
our plant-specific Modular Accident Analysis Program (MAAP) analysis:

Small LOCA: 0.08 ft° (steam or water)
Medium LOCA: 0.50 ft? (steam)
targe LOCA: 7.28 ft (water)
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R n he Nuclear Regulator mmission’
Reguest for Additional Information on the Vermont Yankee
Individual Plant Examination Submittal (Front End)

(Continued)

Provide the basis for assuming that RCIC or HPCI can operate over the
24 -hour mission time to mitigate a small LOCA without 1oss of adequate
steam supply pressure for driving the pump turbines.

The system success criteria for LOCAs is taken from NUREG/CR-4550 and
NEDO-24708A ("Additional Information Required for NRC Staff Generic
Report on Boiling Water Reactors®, NEDO-24708A, Revision 1,

December 1980). In both documents, HPCI or RCIC are identified as
sufficient to provide core cooling for Small LOCAs.
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R82\17

Response to the Nuclear Regulatory Commission's
Request for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Front End)
(Continued)

Please discuss how the IPE modeled the loss of Heating, Ventilation, and
Air Conditioning (HVAC) for the Control Room., In particular, discuss
how loss of Control Room cooling during the mitigative portion of an
accident was considered and discuss any compensatory actions for
providing Control Room cooling, if any, that were credited in the IPE
model .

The IPE did not explicitly model Control Room HVAC. Loss of control
room HVAC was judged not to have a significant impact on the CDF since
the control room is continuously manned and actions to restore
ventilation or mitigate its loss, i.e., open control room doors, panel
and cabinet doors, etc., are easily accomplished. This approach is
consistent with NUREG/CR-4550 which did not explicitly model loss of
Control Room HVAC for Peach Bottom Unit 2.
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Response to ;hg Nuclear Rggglg;gr! ggmmiggign'g

R for Additional Informati Yank
Individual Plant Examination §ug ;gg (F g ; End)
(Continued)

Please discuss whether or not closure of the recirculation line
discharge valve in the intact loop was modeled as required for
mitigation of a large LOCA. If it was not, please give the basis for
why this measure was not required.

The fault tree for the Low Pressure Coolant Injecction (I Ci) mode of the
RHR System (Section 3.2.2) identifies closure of the recireulation loop
discharge valve (in the intact loop) as a basic event. We quantified
the fault tree twice, once with this basic event at its nominal value
(1.2E-3) and once with the basic event value = 0. With one loop assumed
failed due to the break, the LPCI system failure probability was
calculated as:

7.6E-03 /demand with recirc discharge valve failure rate = 1.2€-3
6.4E-03 /demand with recirc discharge valve failure rate = 0

These values assume that all support systems for the intact loop are
available. No dependencies are introduced by inclusion of this basic
event in the fault tree, since the recirculation l1oop discharge valve
shares the same support systems (for motive power and for actuation
signals) as other valves in the corresponding LPCI loop. Based on these
results, we conclude that the inclusion/exclusion of this valve has no
significant impact on the IPE results.
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R n h leagr R 1 r 1 i n'
for 1t4 nformati Kk

Individual Plant Examination Subm ;;g (F Qn; En gz
(Continued)

Please address the following topics related to system characteristics as
modeled in the IPE.

The system description for service water is not clear on the need to
isolate nonessential service water for mitigation of an accident. At
many plants, failure to isolate nonessential service water can
compromise the system performance for accident conditions. Please
explain whether or not isolatir of service water nonessential loads is
needed for successful accident - ‘gation and how the need to isolate
nonessential service water was . ‘led.

The need to isolate nonessential .ervice Water loads depends on the
number of Service Water pumps that are oper2ting and the complement of
essential and nonessential loads which require cooling. Based on
plant-specific calculations available at the time that the IPE was
performed, the IPE assumed that two Service Water pumps were sufficient
to support cooling needs of all essential and nonessential loads. (One
pump may be sufficient if nonessential loads are isolated, but the
analysis did not support this assumption at the time that the IPE was
performed, hence the IPE took no credit for this case.) The IPE alse
noted that plant procedures direct the operators to isolate nonessential
loads under certain conditions, and that this made the nonessential
equipment (such as Feedwater and Condensate pumps) unavailable for
accident mitigation. (Note that a recent design change, made subsequent
to the IPE, provides automatic isolation of nonessential loads upon low
Service Water header pressure.) Thus, the IPE assumed that:

(i) Two Service Water pumps were needed for success.
(11) Nonessential loads are isolated when specified by plant

procedures, ciusing the unavailability of the associated
nor -“sential equipment.

.10-
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Response to the Nuclear Regulatory Commission’s
Request for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Front End)

(Continued)

The system description for ac power states that the success criterion
for ac power is success of both power trains. This success criterion is
not supported by the event trees provided in the submittal. Please
resolve the apparent discrepancy between the success criterion and the
event tree logic.

The "success criteria” for ac power relates to the manner in which the
fault tree is quantified. For completeness of presentation in

Section 3.2.19, the fault tree is presented as both trains "ANDed"
together, hence the success criteria is "success of both trains®™. As
discussed in Section 3.3, "Sequence Quantification™, appropriate
portions of this two-train fault tree were used to quantify the split
fraction values used in the event tree aralysis.

=11-
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R n h lear Requl r mmission’

Request for Additional Information on the Vermont Yankee
Individual Plant Examination Submittal (Front End)
(Continued)

The submittal states that credit was taken for the use of alternate dc
batteries for powering certain components du~ing accidents. However, it
is not clear from the discussions provided how the use of the alternate
dc batteries was credited. Please explain how the alternate batteries
were considered in the model, specificaily addressing those components
that were considered capable of being powered from these batteries,
including any proceduralized operator actions that may be needed.

The use of the alternate dc batteries is discussed in Section 3.1.4,
*Support System Event Trees". Battery AS-1 is discussed under top event
S1. Battery S2 is discussed under top event S2.

Note that the fault tree model for AC power (IPE Section 3.2.19) models
the use of "alternate" 125V DC power when the "normal® DC source fails.
However, quantification of the AC power model took no creait for use of
*alternate” DC sources (see IPE Section 3.2.19, "Model Assumptions®).

-12-
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Response to the Nuclear Regulatory Commission’s

Reguest for Additional Information on the Vermont Yankee
Individual Plant Examination mittal (Fron
(Continued)

The opening of SRVs and their subsequeni failure to close has been shown
to be an important contributor to COF in other BWR IPEs and PRAs.
Considering the tolerances of SRV setpoints and the inertia of valve
openings, please provide the basis for assuming that for transients in
which the opening of an SRV is challenged, only the SRV opens. The
number of SRVs that open affects the probability that an SRV will fail
to reclose, resulting in a LOCA.

The IPE dees not assume that only one SRV opens for transient events.

Rather, the 1PE models the expected number of SRV ecpenings as discussed
in Section 3.2.27.

.13-
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Request fgr Aggitiona1 Information Qn the Vermont Yg_mgg
ndivi lant Examination mi 1 (Fron
(Continued)

08: Please provide the CDF for each initiating event for the front-end coie
damage sequences,

AB: The percentage of total CDF associated with each initiating event is as

follows:

niti r 1 1 F
Transient with Loss of O0ff-Site Power 20%
ATWS with Main Steam Isolation Valve (MSIV) Closure 14%
Transient with Loss of Feed and MSIV Closure 12%
Transient with Loss of DC Bus 2 11%
Transient With Loss of DC Bus 1 10%
Transient 8%
Transient with Loss of AC Bus 3 5%
Transient with Loss of AC Bus 4 5%
Inadvertent/Stuck Open Relief Valve 3%
ATWS with Loss of Feed and MSIV Closure 3%
ATWS 3%
Transient with MSIV Closure 2%
Large LOCA 1%
Interfacing Systems LOCA 1%
Medium LOCA <1%
Transient with Loss of Service Water <1%
Small LOCA <1%
ATWS with Loss of Off-Site Power <12

RO2\)7 .14-
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R n he Nuclear Regulator mmission’
Request for Additional Information on the Vermont Yankee

Individug) Plant Examination mittal (Fron
(Continued)

Please address the following topics related to the procedural
enhancements and physical modifications discussed in the submittal.

Section 6.1 of the IPE submitta) identified plant-specific safety
features. Section 6.2 identified plant improvements which were made
during the time that the IPE was performed. While the improvements
discussed in Section 6.2 were not initiated by IPE findings, IPE models
and expertise were used to review these changes. Section 6.3 jidentified
13 procedural enhancements for further consideration by Vermont Yankee.

_15-
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R§2\17

Response to the Nuclear Regulatory Commission’s

Request for Additional Information on the Vermont Yankee
ndividual Plant Examination mittal (Front En
(Continued)

The specific improvements that have been implemented, are being planned,
or are under evaluation,

0f the 13 proposed procedural enhancements, Vermont Yankee has
determined that 4 are not appropriate for incorporation into plant
procedures. These are:

Proposed Enhancement: Line-up Core Spray to the Condensate Storage Tank
when elevated torus water temperature exists,

Reason for Disposition: This requirement had been in earlier revisions
of the Emergency Operating Procedures as a deviation, and was
subsequently removed when adequate technical justification could not de
provided to satisfy NRC inspectors.

Proposed Enhancement: Enhance Emergency Action Level (EAL) criteria for
long-term loss of containment heat removal and long-term Station

Blackout.

Reason for Disposition: These .nhancements are being considered by the

VY Emergency Planning Group as part of the industry effort for improving
EAL criteria.

Pr nhancement: Under certain depressurization sequences, limit
reactor depressurization to 200 psi to maintain HPCI/RCIC injection.

Reason for Disposition: This strategy had been considered and rejected
by the BWROG Emergency Procedures Committee.

Propo nhancement: With proper evaluation, expand the use of drywell
spray before Reactor Pressure Vessel failure.

Reason for Disposition: This strategy has been fully explored by the
BWROG Emergency Procedures Committee and the appropriate guidance
provided in the Emergency Procedure Guidelines.

-16.
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Response to the Nuclear Rggulg;g[! gggmiggign'g

Request for Additional Information on th g yg mg t ! kee
ndivi 1 Plan xamination mi

(Continued)

The status of each improvement. That is, whether the improvement has
actually been implemented, is planned (with a scheduled implementation
date), or is being evaluated.

A1l of the remaining enhancements either have been addressed or are
currently being addressed by changes to plant procedures and/or
training. These items have been assigned a due date of November 10,
1995 in the plant’s comnitment tracking system.

17.



Response to the Nuclear Regulatory Commission’s
Request for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Fron
(Continued)

09¢c: The improvements that were credited in the reported CDF.

A9c: None of these procedural enhancements was credited in the IPE.

P92\17 -18-
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Response to the Nuclear Regulatory Commission’s
Reguest for Additional Information on the Vermont Yankee

Individugl Plant Examination Submittal (Front End)

(Continued)

If available, the reduction to the CDF that would be realized from each
plant improvement if the improvement was to be credited in the reported
CDF, or the increase in the CDF if the credited improvement was to be
removed from the reported CDF.

As noted in Section 6.2.2 of the IPE, these procedural improvements are
not expected tc cause a measurable reduction in Core Damage Frequency.
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R nse he Nuclear R ] r ission’
Reguest for Aggit1ona1 Information on the Vermon ; g kee

ndivi n xamination mi 1 (Fron
(Continued)

The basis for each improvement. That is, whether it addressed &
vulnerability, was otherwise identified from the IPE review, was
developed as part of other NRC rulemaking, such as the station blackout
rule, and so on.

As noted in Section 6.2, the basis for the proposed procedural
enhancements is that they have the potential to enhance VY's
defense-in-depth approach to safety.

Note that, while not discussed in Section 6.2, Vermont Yankee made a
hardware change (subsequent to the IPE submittal) related to ARI/RPT
diversity. However, the IPE assumed that the electrical scram system
and ARI/RPT were sufficiently diverse to warrant modeling as
"independent® at the time that the IPE was performed. Thus, VY's
implementation of this ARI/RPT diversity change did not change the IPE
results. Rather, the change increased our confidence in the IPE’S
assumption of ARI/RPT independence from the electrical scram system,

-20.
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Response to the Nuclear Regulatory Commission's
Requast for Additional Information on the Vermont Yankee
ndivi ] Plan min n mi 1 (Front En
(Continued)

The discussion of loss of Decay Heat Removal (DHR) in the submittal uses
a restrictive definition for DHR, which is 1oss of containment heat
removal. However, as requested by NUREG-1335, the submittal should
provide a thorough discussion of the loss of DHR, including loss of core
cooling. 1In addition, NUREG-1335 requested that any vulnerabilities
associated with the (DHR) function be specifically identified. Please
provide this requested information concerning loss of DHR, specifically
addressing loss of core cooling and any identified DHR vulnerabilities.
If available, please identify the related contributions to CDF of
failures of specific systems and components (and operator actions)
relied upon for core damage prevention.

The potential for loss of core cooling was the primary focus of the
Front End IPE. As such, the submittal’'s discussion of results for Core
Damage Frequency (in Section 1, Section 3.3 and Section 3.4) is directly
applicable. The submittal’s vulnerability screening (in Section 3.4 and
Section 6) is also directly applicable. As noted in Section 6, no
vulnerabilities were identified. This conclusion applies to the decay
heat removal function as well as to all other critical safety functions
analyzed in the IPE.

Referring to the CDF results provided in Table 1.1 of the submittal, we
note that:

a. About 1/3 of the total CDF comes from transient sequences
involving loss of high pressure injection systems with failure to
depressurize. The high pressure systems are Feedwater, HPCI and
RCIC. The failure to depressurize is dominated by operator error
since the IPE analysis assumes that Automatic Depressurization
System (ADS) logic is inhibited (as prescribed by EOPs).

b. About 14% of the total CDF comes from extended (i.e., >4 hours)
Station Blackout sequences where core cooling fails due battery
depletion.

C. About 13% of the total CDF comes from ATWS sequences where failure

of reactivity control causes containment failure and subsequent
core damage.

d. About 9% of the total CDF comes from transient sequences where all
high pressure and low pressure core cooling systems fail. Because
of the many injection systems available, most of these sequences
involve failure of AC and/or DC support systems.

-21-
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h lear R ] r mmission’
f Additional Information on th rmont Yank

Individual Plant Examination Submittal (Front End)

(Continued)

e. About 7% of the total CDF comes from transient sequences where the
containment heat removal function fails and the subsequent
containment failure causes loss of core cooling.

About 5% of the total CDF comes from LOCA sequences. For about
3%, the loss of core cooling is caused by random failure of
Emergency Core Cooling Systems (ECCS) and/or their required
support systems. For about 2%, containment failure (and loss of
ECCS) occurs due to failure of vapor suppression.

Additional information of the contribution of systems to COF can be
obtained by examining the accident sequence results provided in Table
3.4.1 of the submittal. Additional information on the contribution of
components to system failure rates can be obtained from the fault trees
provided in Section 2.2 and from the discussion on "Quantification of
Unavailability of Systems" provided in Section 3.3.5. Additional
information on the contribution of operator error to COF is provided in
our response to Question 10 below under "Human Reliability Analysis”.

-22-
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Response to the Nuclear Regulatory Commission’s
Request for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Front End)

(Continued)

It is not clear in the submittal whether plant changes as a result of
the station blackout rule were credited in the analysis. Please provide
the folliowing information:

Identify whether plant changes (e.g., procedures for load shedding,
alternate ac power) made in response to the blackout rule were credited
in the IPE and, if so, specify what specific plant changes were
credited.

Three equipment modifications were made by VY in response to the Station
Blackout Rule. These are:

(1) Installation of an underground cable between the Vernon Hydro
Station (the "alternate AC source”) and the Vermont Yankee Wuclear
Power Station. A new transformer capable of supplying the
anticipated SBO load was also installed.

(i) Installation of an independent control voltage source for the
Vernon Tie line breaker,

(ii1) Modification of the load shed circuitry affecting the Control Room
air conditioner supply fan.

Only modification (ii) above was credited in the IPE.

-23.



h lear Regul r ission’

Request for Additional Information on the Vermont Yankee

Individual Plant Examination mittal (Fron
(Continued)

Ql1lb: If available, identify the total impact of these plant changes on the

total
total

plant COF and on the sta‘‘on blackout CDF (i.e., reduction in
plant CDF and station blackout COF).

Allb: The VY SBO modifications were reviewed by IPE analysts as part of the
design change process. Based on this review, the changes were judged to
have a positive impact on safety. However, the changes were not
quantified for their impact on CDF because:

Re2:\17

(1)

(i)

(i)

The major benefit comes from the diversity of the "alternate” ac
power source (i.e., a nearby hydro station) relative to the
on-site emergency diesel generators. The Vernon Tie was an
original safety feature of VY, and was only enhanced (not added)
as a result of the SBO Rule. Even before the SBO enhancements, VY
Control Room operators had the ability to power either of the two
emergency buses with the Vernon Tie by closing two breakers from
inside the Control Room.

The most significant improvement made to the Vernon Tie was
burying the supply cable. This provides increased confidence in
the availebility of power to Vermont Yankee under severe weather
conditions. However, severe weather is an "external” event which
is outside the scope of the IPE (severe weather events are being
analyzed as part of VY's IPE for External Events, IPEEE).

The SBO modifications were identified and either partially or
fully implemented before the IPE was complete. Thus, a detailed
analysis of the "before®” and "after” CDF was not performed.
Rather, the IPE models were constructed to reflect the
then-current (as of December 1993) plant configuration. The only
[PE-significant enhancement not complete as of December 1993 was
the burying of the supply cable which, as noted above, affects the
IPEEE but not the IPE,

_24-



R n he Nuclear Regulatory Commission’
Request for Additional Information on the Vermont Yankee
Individual Plant Examination Submittal (Front End)

(Continued)

Qllc: If available, identify the impact of each individual plant change on the
total plant CDF and on the station blackout CDF (i.e., reduction in
total plant CDF and station blackout CDF).

Allc: As noted above in (b), the impact on calculated COF is not available.
Qualitatively, the most significant reduction in CDF is due to the
Vernon Tie (which was an original plant design feature), and by
comparison, the SBO enhancements are judged to be relatively minor.

LLFAN .25.



Response to the Nuclear Regulatory Commission's
Request for Additional Information on the Vermont Yankee
Individual Plant Examination Submittal (Front End)
(Continued)

011d: ldentify any other changes to the plant that have been implemented or
planned to be implemented that are separate from those in response to
the station blackout rule and that reduce the station blackout CDF.

Alld: Sections 6.1 and 6.2 of the IPE submittal identify other plant-specific
features (separate from the SBO Rule) that reduce the plant risk from
SBO events. These include:

(i) Alternate injection of river water to the reactor or to the
drywell spray header using the diesel-fire pump, along with an
auxiliary diesel generator (John Deere) to power the necessary
valves,

(i1) Use of this same John Deere diesel generator to charge the station
batteries under SBO conditions, in order to provide the necessary
dc power for operation of the ADS valves (for reactor
depressurization).

R92\17




n Nuclear R 1 r mmission’

Request for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Front End)
(Continued)

0lle: ldentify whether the changes in RAI 11 (d) are implemented or planned.

Alle: The plant specific features discussed in (d) above exist today and they
existed at the time that the IPE was performed.

R92\17 -27+~



Response to the Nuclear Regulatory Commission’s
Request for Adgitional Information on the Vermont Yankee
Individual Plant Examination mittal (Fron
(Continued)

Ql11f: ldentify whether credit was taken for the changes in RAI 11 (d) in the
IPE.

Al1f: The plant specific features discussed in (d) above were credited in the
IPE.
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The plant specific features discussed 1In ) above existed at the time
that the IPE was performed, hence the "befo and "after"™ CDF was not
calculated. However, an estimate of these atures’ impact on CDF can
be obtained from the Risk Achievement Worth (RAW). The RAW for these

features (discussed in (d) above), taken together, is about 1.3. This
result means that if these features were assumed to fail with a

probability of 1.0 (i.e. f the features did not exist), the total CDFf

1

would be about 30% higher than the IPE-calculated baseline value.
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R9Z\17

R n h lear Regulator mmission’
Regquest for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Front End)
(Continued)

The system descriptions do not address the John Deere Diesel Generator
(DG)., This DG is credited during station blackout for providing motive
power for opening Motor Operated Valves (MOVs) to allow for injection
with diesel-driven fire water, and for providing dc control power for
keeping the SRVs open to maintain vessel pressure sufficiently low for
long-term injection with low-pressure firewater. Please list all
required support systems and interfaces for the John Deere diesel
generator. Please describe how these dependencies and interfaces were
accounted for in the IPE model. Please include a discussion of the need
for, and modeling of, operator actions associated with the accident
mitigation use of this DG.

The John Deere diesel generator is described in Section 3.2.23 of the
IPE submittal ("Alternate Injection from Fire System®). The
dependencies are shown in the dependency matrix for "Alternate Injection
from Fire System", Figure 3.2.23B. As noted in this Figure, breaker
repositioning can be accomplished locally without relying on dc power,
hence the only support system interface for use of the John Deere diesel
generator is "operator action". The IPE modeling of this action is
summarized in Table 3.3.3.2 of the IPE submittal ("Dynamic Operator
Actions®). As noted in this Table, the basic event identifier is
JOPFISO1, the Human Error Probability is 1.3E-01, and this value was
calculated using the EPRI Method assuming a type CPl action and a time
window of 4 hours. The time window is 4 hours because, as discussed
under top event Al in the Transient event tree model (Section 3.1.2.4),
alternate injection using the diesel fire pump and John Deere diesel is
only credited if "early” injection is provided by HPCI or RCIC (the IPE
assumes that the station batteries will deplete in 4 hours under Station
Blackout conditions).
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Response to the Nuclear Regulatory Commission’s
Request for Additional Information on the Vermont Yankee
Individual Plant Examination Submittal (Front End)
(Continued)

The Turbine Bypass System has 105 percent capability. Did the IPE
analysis assume that if the plant response to load rejection is
sufficiently rapid, the unit can remain at power? If so, please explain
how this capability was considered in the model. Licensees of other
plants with large bypass capability have stated that the attempt to stay
at power, if it fails because of the rapidity of the load rejection, can
result in increased challenges to SRVs. Please explain how the SRVs
were modeled for such transients.

The IPE did not assume that the plant would remain at-power during a
load rejection. The plant scram history (Table 3.1.1.2 of the IPE
submittal) was reviewed to develop the transient initiating event
frequencies. As part of this review, several load rejections (all
resulting in reactor scram) were identified and counted in the Transient
initiating event frequency.
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n he Nuclear R 1 r mmission’

Regquest for Additional Information on the Vermont Yankee
Individual Plant Examination Submittal (Front End)

(Continued)

Ql4: Please provide the truncation value(s) used f - quantifying accident
sequences.

Al4: Accident sequences were quantified in two steps. First, all system
fault trees were quantified using a truncation value of 1E-08. The
resulting system failure probabilities were then used in quantification
of the event tree models. The event tree models were quantified using a
truncation value of 1E-13.
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n h lear Regulator mmission’
Request for Additional Information on the Vermont Yankee

Individual Plant Examination Submittal (Front End)
(Continued)

Please provide the following information related to quantification of
component failures,

Summarize the process by which components were selected to be modeled
with plant-specific data.

Section 3.3.2 of the IPE discusses the approach used for plant-specific
data and analysis. Plant-specific evidence was considered for those
components that were judged to be important contributors to the system
function (major system level components) and whose component history
could reasonably be retrieved from plant records. System models and
plant specific evidence were discussed in review meetings (refer to IPE
Section 5.2).
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Response to the Nuclear Regulatory Commission’s
Request for Additional Information on th g Vermont Yankee

Individual Plant Examination Submittal (Front End)

(Continued)

Summarize the process by which components were selected for common-cause
failure consideration.

Section 3.3.4 of the IPE discusses the approach used for common-cause
failure modeling. Common-cause failure modeling was performed primarily
intrasystem, for major redundant components where generic common-cause
modeling parameters <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>