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ENCLOSURE

REQUEST FOR ADDITIONAL INFORMATION ON FERMI
INDIVIDUAL PLANT EXAMINATION (IPE) SUBMITTAL

], Explain (a) how the end states (success or core damage) of the front-end
event trees were peer reviewed given that the end states are not specified
on the trees and (b) how component level failure models for systems were
peer reviewed given that fault trees were not created.
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Provide the rationale for excluding the following glant specific initiating
events. loss of TBCCW [turbine building closed cooling water), loss of ,
operating AL switchgear, and loss of operating HVAC [heating, ventilation, ;
and air conditioning] systems,

3. Interfacing system loss-of-coolant accidents (LOCAs) outside containment
cannot be mitigated without operator action and such sequences can dominate
offsite releases. Explain how the interfacing systems LOCA frequency was
ectimated, In particular, explain how failure probabilities of piping and
components exposed 1o above design pressure were calculated for inclusion in |
the frequency estimate, ]

4. The submittal states that small LOCAs are modeled in the transient event |
troes, It 16 not clear, however, how transient event trees can model small
LOCAS.  Given a small LOCA without containment heat removal, please clarify
how the TPE tyeated: (a) trip of reactor core isolation cooling (RCIC) on
high turbine exhaust pressure, (b) i1solation of cooling to control rod drive
(CRD) purps resulting in loss of long-term makeup with CRD and (¢) a loss of |
containment heat removal evolving into a small LOCA (due to isolation of
tooling to the recirculation pump seals on high containment pressure).

3 The submittal lTumps together large and medium LOCAs, where the smallest

medium LOCA 15 defined as a 0.008 sq ft break. [IPE, Section 3.1.3.1] :
Rocording to IPE's success criteria, only low pressure injection is needed

to mitigate both of these LOCAs, [IPE, Table, 3.1-4] Other probabilistic |
vick assessment (PRAS), however, require for the smaller medium LOCAs high
pressure injection and depressurization before low pressure injection.

Please explain why similar requirements for the smaller medium LOCAs were

not considered in the Fermi IPL.

6. The submittal states that long-term injection after a large LOCA can be
provided with standby feedwater. [IPE, Table 3.1.4] It is not clear how 3
standby feedwater can inject to the core following a large LOCA in a :
recivculation Tine. Both the updated final safety analysis report (UFSAR) |
and the System Description in the submittal indicate that standby feedwater
iniects into the downcomer via feedwater injection piping. Since the water
is not injected into recirculation lines or directly into the core, it seems
that the water injected into the downcomer would ali run out the break and
not reach the core. Please explain, j

1. Please provide clarification and justification for the IPE treatment of the
following inter-system dependencies: (a) contro! room cooling; (b) room |
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original level 1 PRA. Explain the process for analysis of the plant
specific data and for integrating this new data source into the HRA of the
IPE. Further, discuss insights gained from comparing this data to the
original estimates,

For the quantification of human error for procedures on valve alignment, the
IPE submittal states that the human error rates of Table 20-i3 in THERP
[technique for human error rate prediction] (NUREG/CR-1278) was reduced by
50% because I&C [instrumentation and control] technicians are required to
follow plant procedures. Please justify this reduction.

Please explain how dependencies associated with system level (pre-initiator)
human errors were addressed and treated in the IPE submittal to assure that
important accident sequences were not eliminated. These dependencies could,
for example, affect all the human events simultaneously, or could only
affect certain human events such that only a series of human events are
determined to fail simultaneously (e.g., complete dependence may be assumed
for miscalibration of all reactor water level sensors).

Explain how dependencies associated with event level (post-initiator) human
errors were addressed. These dependencies could, for example, affect all
the human events simultaneously. On the other hand, dependencies could
affect a certain set of human events so that only a specific series of human
events are determined to fail simultaneously (e.g., complete dependence may
be assumed for manual actuation of all injection systems). The discussion
should particularly address the two points below:

(a) Event level (post-initiator) human events can be modeled in the fault
trees as basic events such as failure to manually actuate a system. The
probability that the operator performs this function is dependent on the
accident progression (e.g., what symptoms are occurring, what other
activities were previously successfully and unsuccessfully performed).
When a basic event (i.e., failure to manually actuate a system) is
modeled in the fault tree and the sequences are quantified, i1t can
appear, not only in different sequences, but also in different
combinations of systems failures. In addition, the basic event can
potentially be multiplied by other human events when the sequences are
quantified, thus resulting in artificially low calculated human error
contributions 1f dependencies are not taken into account. Please explain
how the Fermi IPE treated such dependencies.

(b) Event level (post-initiator) human events can also be modeled in the
event trees as top events. The probability that the operator performs
this function can be dependent on the accident progression. The
quantification of the human events needs to consider the PSFs
[performance shaping factors] associated with each different sequence
and the dependencies between other human events. Please explain how the
Fermi 1PE treated such dependencies.

For the event level operator actions, please discuss how estimates of
operator response times were obtained. For example, discuss whether actions
were observed in the simulator or walked down in the plant.
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Section 3.3.3, Human Failure Data, of the IPE submittal states that "human
error rates for event level and recovery actions were developed by using a
variation of the success 1ikelihood index methodology, SLIM." Please
discuss (a) the significant differences between the original SLIM
methodology and the PLG [Pickard, Lowe and Garrick] modified version, and
{b) the rationale for this modification.

Please provide Table 5.2-1 which gives the detailed guidelines that were
followed in the preparation of the operator response forms, Table 5.2-3
which gives the descriptive scaling guides, and Table 5.2-4 which gives the
action split fraction evaluation form.

Provide a complete but concise discussion using examples to explain the
"screening technique" used to evaluate and quantify operator errors included
in the containment event trees (CETs).

How many accident sequences were analyzed as a part of the combined front-
end/back-end analyses? What fraction of the CDF did the analyzed sequences
cover?

Please provide the fault trees for at least the important nodes of the CET;
for instance, "containment Intact after Core Damage." Please provide the
split fraction of the top event node for each of the six event trees, for
the dominant accident sequences.

Please provide the references or origins for the summary of probabilities of
containment nodes listed in Table 4.7-12 on page 4-380 of the submittal.

Please provide the values for the probabilities used for containment
isolation failure (page 4-177 of the submittal),



