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Limerick qualification tests of electric cables, field splices,
and connections are discussed in Section 3.11,

(Category 1)

REGULATORY GUIDE 1.132 Site Investigations for Foundations of
Nuclear Power Plants
Rev 1, March 197¢

This guide is applicable to Limerick only for new investigations
conducted after March 30, 1979. No new investigations have been
conducted since that time.

Site investigations are discussed inr Sections 2.4 and 2.5.

(Category 1)

REGULATORY GUIDE 1.133 Loose-Part Detection Program for the
Primary System of Light-Water-Cooled

Reactors 25/
‘ Rev ,e”ééx Wover 21577

C

Limerick is in conformance with Braft-2 of Reviston-+'this guide
as discussed in Section 4.4.6.1y where-a-corparison-with.
Revision-L eof-the-guide-is-also.provided.

(Category 1)

REGULATORY GUIDE 1.134 Medical Certification and Monitering of
Personnel Requiring Operator Licenses
Rev 1, March 1979

Limerick will be in conformance with this guide, which
endorses/modifies ANSI N546-1976, as cdiscussed in Section 13.1.

(Category 1)

REGULATORY GUIDE 1.135 Normal wWater Level and Discharge at
Nuclear Power Plants
Rev 0, November 1977

Rev. 7, 06,82 1.8-42
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throughout core lifetime are discussed in Chapter 14. A summary
of preoperation and initial startup testing is as follows:

LGS FSAR

a. Preoperational testing: Tests are performed during the
preoperational test program to confirm that construction
is complete and that all process and safety equipment is
operational. Baseline data are taken to assist in the
evaluation of subsequent tests. Heat-balance
instrumentation and jet pump flow and core temperature
instrumentation are calibrated and setpoints verified.

b. Initial startup: Hot functional tests are conducted with
the reactor between 5% and 10% power. Core performance
ic monitored continuously to ensure that the reactor is
operating within allowable limits (e.g., peaking
factors, LHGR, etc) and is evaluated periodically to
verify the expected and actual core performance margins.

4.4.6 INSTRUMENTATION REQUIREMENTS

The reactor vessel instrumentation monitors the key reactor

vessel operating parameters during planned operations. This
ensures sufficient control of the parameters. The following
reactor vessel sensors are discussed in Sections 7.6 and 7.7

a. Reactor vessel temperature

b. Reactor vessel water level

£, Reactor vessel coolant flow rates and differential
pressures

d. Reactor vessel internal pressure

€ Neutron monitoring system

4.4.6.1 Loose Parts Monitoring System (LPMS)

4.3.6.1.1 Design Basis

a. The LPMS is designed to detect loose parts in the
reactor coolant systems.

b. The LPMS is designed to creduce the effects of variations

in background noise on system capabilities for the
detection of loose parts.

C. The LPMS is desioned n con ormance-w+th_DLa£LqL4:L/S~;
~4h Revision 1 (May 1926{ of Regulatory Guide 1.133.

~Extep%fe?s;§?ﬂRev;s¢onﬁLALMay 1981) of the guide g:e;jué<\
edbe

4.4-25 Rev. 15, 12/82
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Positiofy C.1.d4 in that the system does not
Simultaneously record all sensor cha
future playback and analysis. The s{stem's
magnetic \tape recorder system recorfis
event-related parameters simultanebusly on
four channels only. Recorder operation is
initiated By the first sensor de ecting a
loose part impact exceeding th
level. This channel, and threé others
selected by the programmable Alarm matrix, are
automatically\ recorded. Datd thus recorded
can then be diagnosed to defermine mass and
location of the loose part/ This meets the
intent of this\regulatory /position.

b. The Limerick LPMS doas not follow Regulatory
Position C.1.g in that £he total system is not
tested to the complete requirements of
Regulatory Guides\ 1.89 and 1.100. Equipment
located in the contr¢l room is successfully
tested to seismic lebels exceeding operating
basis earthquake (OBE) criteria at that
location. This egdipment :s also protected
from damage from gthér devices in the same or
adjacent cabinets the enclosure in which
it is located haé been constructed and
analyzed to strjctural y survive excitation
exceeding the @BE levelg. Equipment external

peen similarly tested

Sensors, eqyipment and spexial cabling for use
inside the primary containment is rated at
10280V and/50 rem/hour, gamka, and is suitable
for contiguous operation fro 40°F to 630°F at
100 percenht relative humidity. Equipment

located gutside the primary cjntainment is
construgted of high quality sdlid-state
electrghic modules. The envir nmental

suitabflity of all component parts of the
systey has been demonstrated by\ over 20 system
years/ of operation under normal plant
operating conditions.

ick LPMS does not follow Reg&%atory

PoSition C.3.b in that the magnetic tape

rgcording system only records four sensor
annels simultaneously, as discussed in a.

bove. However, a dedicated microprocessor-
based paper tape recording system does
document all channel events with respect to

4.4-26
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fiﬁéf'”?%ant operating conditions, extracted
from other data sources,—can then be related
to_these events.

4.4.6.1.2 System Description

The function of this system is to detect and alarm for loose
parts in the reactor coclant system. Loose parts are those
metallic obijects that can be physically moved by the reactor
flow. A secondary function of the system for the Limerick units
is to assist the operators in locating the detected loose parts
as accurately and quickly as possible.

The devices mounted within each centainment are designed to
withstand the SSE and are redundant (eight sensors located on
opposite sides of each reactor at four elevations). There are
two identical sets of control room equipment, one set dedicated
to Unit 1 and one set dedicated to Unit 2. 1Isclation is
maintained between the monitoring channels up to and including
the control room monitors (which contain the alarm circuits).
While these precautions have been taken, the system is not
considered satety-related.

A primary consideration in the design of the LPMS is the power
spectrum density (PSD) plot shown in Figure 4.4-19, which
illustrates the normal background energy content over a specific
band of frequencies of an operating power reactor, as detectea by
a piezoelectric transducer. The overall energy content and shape
of the plot varies with plant conditions and between different
sensor locations. Salient features demonstrated by the PSD are:

a. Low-frequency energy is related to the NSSS structure
and machinery vibration

D. High-frequency energy is related to flow associated
noises

€ Relatively rapid attenuation of the higher-frequency

noises occurs because of the filtering effect of the
acoustic path through t!:e NSSS components. The LPMS
incorporates tuned bandipass filters to concentrate on
the portion of the noise spectrum that has a low
backgrouind level, generally in the 1 Khz to 10 Khz
frequency range. Because metal-to-metal impacts result
in a relatively flat frequency response in the 1-10Khz
range and because certain portions of the background
noise in that portion of the frequency spectrum are of
relatively low level, the signal-to-noise ratio is
improved, thereby enhancing detection capability while
reducing the occurrence of false alarms.

4.4-27
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120 to 200% of the background energy level is detected. The
detector module also features a low alarm, which is associated
with the continuous channel check function. The low ailarm output
from the detector modules is routed to the master alarm module
only. The high alarm output of the detector modules is routed to
four places: the master alarm module, the loose parts locator,
the matrix switch, and the MARSS (Multiplex Analog Recording and
Switching System.).

The master alarm module accepts the high and low alarm outputs of
the detectors, illuminates an indicator for the appropriate
alars, and initiates an audio alarm.

The loose parts locator is a digital processor that calculates
and displays the time of arrival of each locse part impact at the
sensors, thereby assisting the operator in determining the
location of the loose part.

The matrix switch improves operational flexibility by allowing
all sensor signals, as well as auxiliary inputs of additional
data or test signals, to be routed to any available output
connection, which includes audio monitors for the sensor signals,
a spectrum analyzer or other auxiliary outputs that may be
connected to portable diagnostic or analysis egquipment.

The MARSS provides for the recording of signals as manually
selected by the operator during routing system operability
checkout. However, when an alarm (alert) condition is detected,
MARSS automatically overrides the manually selected inputs and

records the alarm channel and three others selected by the alarm
matrix.

The tape recorder is a four-track audio tape recorder that
records the loose part signals and an encoded channel
identification.

The system is designed to operate continuously without operator
supervision, except for routine system testing.

“4.4.6.1.3 Safety Evaluation

The LPMS is intended to be used for information purposes only and
is not a safety-related system. The system conforms with
Regulatory Guide 1.133 mencept—as—stated —tm—dvrédrbwdy The plant
operators use the LPMS to assist in the detection of anomalous
loose parts. They also use it to assist in determining the
location of any anomalous loose parts. The operators do not rely
solely on this system or information provided by this system for
the performance of any safety-related action. Any evaluations or
actions taken to confirm the pra2sence of a loose part will be
handled on a case-by-case basis.
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