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the subsequent evolution of computer technology and the resulting application
of state-of-the art techniques such as finite element and transient time
history analyses are major advancements which made the original calculations
and analysis obsolete. Therefore, a new analysis was initiated. Overly
conservative assumptions can be removed and calculations modified, The
fatigue life of a given component can be extended relative to the fatigue life
expected from the original analysis because the transient conditions can be
more accurately described and the structural behavior of components under
varying loading conditions better understood.

A listing of events, not cycles, was provided to the NRC Inspector during the
inspection. The listing of events was provided because the development of our
program including assignment of events to cycles (when appropriate) has not
been completed. The tabulatr i numbers identified in the inspection report
section 2.1.4 as cycles-to-date (21 years) and projected cycles (40 years) are
the listing of General Electric SIL 318 counted events provided to the NRC
Inspector. The counting of events, not necessarily cycles, was conservative,
A cycle corresponds to a particular event but any event does not necessarily
correspond to a cycle which contributes to fatigue, The difference between
cycles and events is important because cycles can contribute to fatigue while
events may not,

For illustrative purposes, examples of conservative event counting include:

Startup events, Events counted were startups from zero reactor power,
regardless of the completion of a startup and regardless of reactor
conditions (power, pressure and temperature),

Power increase events, Events counted were startups up to turbine-
generator synchronization to the switchyard, regardless of subsequent
power increase and reactor conditions.

Loss of feedwater pump events. Events counted included: low reactor
water due to feedwater pump or feedwater regulating valve problems,
regardless of reactor conditions; or low reactor water level due to loss
of preferred (345 kv) offsite power, regardless of reactor conditions;
or MSIV isolation resulting in appreciable increase in reactor vessel
pressure.

Safety Relief Valve (SRV) blowdown events. Events counted were
unplanned or planneu opening of a SRV(s) regardless of effect upon the
reactor vessel. Events included: reactor vessel depressurization (full
or partial) resulting from unplanned SRV opening due to SRV
failure/malfunction; unplanned opening (momentary) of an SRV(s) for
pressure relief; unplanned/planned opening (momentary) of an SKV(s) for
reactor pressure control; planned opening of an SRV for post work
tssting; gr planned opening (momentary) of an SRV(s) during startup per
NUREG-0737,
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The inspection report listing of accumulated cycles for 21 years and
extrapolated to 40 years is conservative because the listing is based on SIL
318 counted events., The previously discussed methodology for SIL 318 event
counting was conservative and in many instances events were counted regardless
of the effect upon the reactor vessel., Therefore, the inspection report
identification and tabulation of SIL 318 events as cycles is conservative
relative to the number of cycles actually experienced. Moreover, the expected
number of cycles from now to the end of life are much less than the projected
cycles (40 years) identified in the inspection report. Specifically, the
projected number assumed a linear relationship from the first 21 years of
operation that included a relatively large number during initial startup,
early years of operation, and during the power ascension program from RFO 7.
In other words, events decrease over time. We believe this explanation
clarifies the difference between events counted for SIL 318 and the inspection
report identification and tabulation of the events as cycles for 21 years and
40 years.

The inspection report also discusses some cumulative usage factors (CUFs) from
the Reactor Vessel Report (CENC 1139) and the Updated Final Safety Analysis
Report (UFSAR). The CUFs in CENC 1139 and the UFSAR were calculated using
simplifying assumptions and calculation methods required and allowed by the
ASME Code. The CUFs are based on ASME Code fatigue curves. The procedure for
analysis of cyclic loading and CUF for a component is currently described in
ASME Section III (1986) article NB3222.4(e). For a given component, the
cumulative usage factor "U" for each stress cycle is equal to the sum of the
individual usage factors. In equation form,

Up = "/Np, or U = Uy + Up +...Up

Where n = the number of design cycles
N = the number of cycles from the ASME fatigue curve.

Calculations and analyses have been performed which demonstrate the CUFs for
the components listed in CENC 1139 and UFSAR are less than the design limit of
1.0. The components include those for which the number of SIL 318 counted
events are greater than the number of design cycles for 40 years. For all
components the CUFs were and are less than 1.0. In particular, the CUFs for
the Recirculation Inlet Nozzles and Outlet Nozzles are less than 0.1 and 0.2,
respectively - a significant improvement. Moreover, the CUFs for the
Feedwater Nozzles are less than 0.2 - also a significant improvement., These
recirculation and feedwater nozzles are mentioned in particular because the
CUFs for these components was relatively high (CENC 1139 and USFAR).

In addition to the analysis being performed, BECo is developing a
comprehensive program to study and evaluate the original methods and
assumptions used to determine fatigue life. The plant has been in operation
since 1972 and the knowledge gained since 1972 allows for more accurate
predictions of future operating conditions. This program is being formally
developed by Pilgrim Station personnel. Preliminary results of the on-going
analysis show that, even with the conservative counting reported in the
inspection report, component fatigue Tife is at least several times greater
than that estimated 30 years ago.
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CONCLUSTONS

The reactor vessel and components are within design limits.

We have a comprehensive set of procedures for documenting and monitoring plant
performance,

The fatigue life to-date is much less than the fatigue life projected during
the original analysis and implied by the data in the inspection report,

The projected number of cycles from the present to the end of life will not
result in cumulative usage factors greater than 1.0.




