





INSTRUMENTATION
BASES
Engineered Safety Features Actuation System Interlocks

The Engineered Safety Features Actuation System interiocks perform the
following functions:

r-4 Reactor tripped - Actuates Turbine trip, closes main feedwater
valves, prevents the opening of the main feedwater valves which were
closed by a Safety Injection or High Steam Generator Water Leve)
signal, allows Safety Injection block so that components can be
reset or tripped.

Reactor not tripped - prevents manua) block of Safety Injection.

P-11 On increasing pressure P-11 automatically reinstates Safety Injection
actuation on low pressurizer pressure and low steam)line pressure and
automatically blocks steamline isclation on negative steamline pressure
rate. On decreasing pressure; P-11 allows the manual block of Safety
Ineection low pressurizer pressure and low steamline pressure and
allows steamline isolation on negative steamline pressure rate to

become active upon manual block of low steamline pressure SI.

P2 On increasing reactor coolant loop temperuture, P-12 automatically
provides an arming signal to the Steam Dump System. On decreasing
reactor coolant loop temperature, P-12 automatically removes the
arming signal from the Steam Dump System.

P-14 An increasing steam generator water level, ®-14 automatically trips
all feedwater isolation valves and inhibits feedwater control valve
modulation.

4/4.3.3 MONITORING INSTRUMENTATION

3/4 3.3.1 RADIATION MONITORING FOR PLANT OPERATIONS

The OPERABILITY of the radiation monitoring instrumentation for plant
operations ensures that: (1) the associated action will be initiated when the
radiation level monitored by each channel reaches its Setpoint and (2) suffi-
cient redundancy is maintained to permit a channel to be out-of-service for
testing or maintenance. The radiation monitors for plant operations senses
radiation levels in selected plant systems and locations and determines whether
or not predetermined 1imits are being exceeded. If they are, the system sends
actuation signals to initiate alarms and automatic actuation of Emergency
Exhaust or Ventilation Systems. The radiation monitor Setpnints given in the
requirements are assumed to be values established above normal background
radiation levels for the particular area. Radiation monitors ORE-AR0OS5 and 56
serve a dua) purpore for plant operations as criticality and fuel handling
accident sensors. Although these monitors are designed primarily to detect
fuel handling accident releases, they are capable of detecting an inadvertent
criticality incident. The Setpoint given in the requirement is estab)ished
for the fue) handling building isolation function but is also adeguate for an
fnadvertent criticality.
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3/4.3.3.2_ MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detecturs with the specified minimum
complement of equipment ensures that the measurements obtained from use of
this system accurately represent the spatial neutron flux distribution of the
core. The OPERABILITY of this system is demonstrated by irradiating each
detector used and determining the acceptability of its voltage curve.

For the purpose of measuring FQ(Z) or F:H a full incore flux map is used.

Quarter-core flux maps, as defined in WCAP-8648, June 1976, may be used in
recalibration of the Excore Neutron Flux Detection System, and full incore
flux maps or symmetric incore thimbles may be used for monitoring the QUADRANT
POWER TIIT RATIO when one Power Range channel {s inoparable.

3/4.3.3.3 SEISMIC INSTRUMENTATION

The OPERABILITY of the sefsmic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a sefsmic event
and evaluate the response of those features important to safety. This capability
is required to permit comparison of the mea:ured response to that used in the
design basis for the facility to determine if plant shutdown is reguired
pursuant to Appendix A of 10 CFR Part 100.

The instrumentation consists of two Lime-history response spectrum analyzers,
a playback unit, three peak rec)rding accelerometers, and six triaxia) acceler-
ometers. One time-history recorder and one sensor are located down at the River
Screen House. The rest of the eguipment, excluding the sensors, is located in
the Auxiliary Electrical Room. The remaining sensors are lucated as follows:
three in containment, one in the Auxiliary Building, and one at the free field
location 27 + OON, 41 + OOE. The peak recording accelerometers are passive
devices which have no interplay on the rest of the system and are located on
reactor eguipment, reactor piping, and outside containment on the Category I

piping.

The triaxial accelerometer is based on three orthogonal force-balanced
servo-ac.elerometers which generate a voltage signal upon stimulation. The
voltage signals are transmitted to the Lime-history recorder in the Auxiliary
Electrical Room, digitized, and recorded.

The time~history recorder is the master control unit fer all control timing
signals and system data interface. It also contains the system triggers used to
actuate the system., The master control unit continually monitors two of "he
sensor inputs, which are processed through the trigger circuits for comparison
to the system actuation level. The time-history recorder also has the ability
to record both pre- and post-seismic event data. The other key component in the
system is the response spectrum analyzer. This unit determines the variation in
the maximum response of a single-degree-of-freedom system system versus its
natural frequency of vibration when either of two designated triaxial accelero-
meters is subjected to a time-history motion of the accelerometer,
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Engineered Safetly Features Actuation System Interlocks

The Engineered Safety Features Actuation System interlocks perform the
following functions:

P-4 Reactor tripped - Actustes Turbine trip, closes main feedwater
valves, prevent: the opening of the main feedwater valves which
were closed by a Safety Injection or High Steam Generator Water
Level signal, allows Safety Injection block so that components can
be reset or tripped.

Reactor not tripped - prevents manual block of Safety Injection.

P-11 On increasing pressure, P-11 automatically reinstates Safety Injection
actuation on low pressurizer pressure and low steamline pressure and
automatically blocks steamline isolation on negative steam)ine pressure
rate. On decreasing pressure, P-11 allows the manual block of Safety
In{octlon Tow pressurizer pressure and low steamiine pressure and
allows steamline isolation on negative steamline pressure rate to

become active upon manual block of low steamline pressure SI.

P-12 On increasing reactor coolant loop temperature, P-12 autrtatically
provides an arming signal to the Steam Dump System. Cn decreasing
reactor coolant loop temperature, P-12 a:tomatically removes the
arming signal from the Steam Dump System.

P-14 An increasing stear yenerator water level, P-14 automatically trips
al) feedwater {culation valves and inhibits feedwater contro) valve
modulation,

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.1 RADIATION MONITORING FOR PLANT OPERATIONS

The OPERABILITY of the radiation uonitorin? instrumentation for plant
operations ensures that: (1) the associated action will be initiated when the
radiation level monitored by each channe) reaches its Setpoint and (2) suffi-
cient redundancy is maintained to permit a channe) to be out-of-service for
tost?n? ur maintenance. The radiation monitors for plant operations senses
radiation levels in selected plant systems and locations and determines whether
or nov predetermined 1imits are being exceeded. If they are, the system sends
actuation signals to initiate alarms and automatic actuation of Emergency
Exhaust or Ventilation Systems. The radiation monitor Setpoints given {n the
requirements ave assumed to be values established above normal background
radiation levels for the particular area. Radiation monitors ORE-AR0OSS and 56
serve a dual purpose for plant operations as criticality and fuel handling
accident senso~s. Although these monitors are dosignod primarily to detect
fuel hand)in? accident releases, they are capable of deteccing &n inadvertent
criticality incident. The Setpoint given in the requirement is established

for the fue)l handling building isolation function but is also adequate for an
inadvertent c-iticality.
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3/4.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified minimum
complement of equipment ensures that the measurements obtained from use of
this system accurately represent the spatial neutron flux distribution of the
core. The OPERABILITY of this system {s demonstrated by irradiating each
detector used and determining the acceptability of its voltage curve.

For the purpose of measuring F.(2) or an a full incore flux map is used.
Quarter-core flux maps, as defined in WCAP-B8648, June 1976, may be used in
recalibration of the Excore Neutron Flux Detection System, and full incore
flux s Or s tric incore thimbles may be used for monitoring the QUADRANT
POWER TILT RATIO when one Power Range channe! is inoperable.

3/4.3.3.3 SEISMIC INSTRUMENTATION

The OPERABILITY of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic event
and evaluate the response of those features important to safety. This capability
is required to permit comparison of the measured response to that used in the
design basis for the facility to determine if plant shutdown is required
pursuant to Appendix A of 10 CFR Part 100.

The instrumentation consists of one time=history response spectrum analyzer,

a playback unit, three peak recording accelerometers, and six triaxia) acceler-
ometers., The above-mentioned equipment, excluding the sensors, is located in
the Auxiliary Electrical Room. The remaining sensors are located as follows:
three in containment, two in the Auxiliary Building, and one at the free field
location 38 + 015, 3¢ + 15E. The peak recording accelerometers are passive
devices which have no interplay on the rest of the system and are located on
reactor egipmant, reactor piping, and outside containment on the Category 1

piping.

The triaxial accelerometer is based on three orthogonal force-balanced
servo-accelerometers which generate a voltage signal upon stimulation. The
voltage signals are transmitted to the time-history recorder in the Auxiliary
Electrica) Room, digitized, and recorded.

The time-history recorder is the master control unit for al) control timing
signals and system data interface. It also contains the sysiem triggers used to
actuate the system. The master control unit continually monitors two of the
sensor inputs, which are processed through the trigger circuits for comparison
to the system actuation level. The time-history recorder also has the ability
to record both pre- and post-seismic event data. The other key component in the
system is the response spectrum analyzer. This unit determines the variation in
the maximum response of a single-degree-of-frecdom system system versus its
natural frequency of vibratior when either of two designated triaxial accelero-
meters is subjected to a time~history motion of the accelerometer.
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