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BASES

LCO Applicability
PP B 3.0

LCO 3.0.3
(continued)

assemblies in the associated fuel stora?e pool." Therefore,
this LCO can be applicable in any or all MODES. If the LCO
and the Required Actions of LCO 3.7.7 are not met while in
MODE 1, 2, or 3, there is no safety benefit to be gained by
placing the unit in a shutdown condition. The Required
Action of LCO 3.7.7 of "Suspend movement of irradiated fuel
assemblies in the associated fuel storage pooi(s)” is the
appropriate Required Action to complete in 1lieu of the
actions of LCO 3.0.3. These exceptions are addressed in the
individual Specifications.

LCO 3.0.4

LCO 3.0.4 establishes Timitations on changes in MODES or
other specified conditions in the Applicability when an LCO
is not met. It allows placing the unit in a MODE or other
specified condition stated in that Applicability (e.g.. the
Applicability desired to be entered) when unit conditions
are such that the requirements of the LCO would not be met,
in accordance with LCO 3.0.4.a, LCO 3.0.4.b, or LCO 3.0.4.c.

LCO 3.0.4.a allows entry into a MODE or other specified
condition in the Applicability with the LCO not met when the
associated ACTIONS to be entered permit continued operation
in the MODE or other specified condition in the
Applicability for an unlimited period of time. Compliance
with Required Actions that permit continued operation of the
unit for an unlimited period of time in a MODE or other
specified condition provides an acceptable level of safety
for continued operation. This is without regard to the
status of the unit before or after the MODE change.
Therefore, in such cases, entry into a MODE or other
specified condition in the Applicability may be made in
accordance with the provisions of the Required Actions.

LCO 3.0.4.b allows entry into a MODE or other specified
condition in the Applicability with the LCO not met after
performance of a risk assessment addressing inoperable
systems and components, consideration of the results,
determination of the acceptability of entering the MODE or
other specified condition in the Applicability. and
establishment of risk management actions, if appropriate.

(continued)
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LCO Applicability
PP B 3.0

BASES
LCO 3.0.4 The risk assessment may use quantitative, qualitative, or
(continued) blended approaches, and the risk assessment will be

conducted using the plant Frogram, procedures, and criteria
in place to implement 10 CFR 50.65(a)(4), which requires
that risk impacts of maintenance activities be assessed and
managed. The risk assessment, for the purposes of LCO
3.0.4.b, must take into account all inoperable Technical
Specification equipment regardiess of whether the equipment
is included in the normal 10 CFR 50.65(a)(4) risk assessment
scope. The risk assessments will be conducted using the
procedures and guidance endorsed by Regulatory Guide 1.182,
“Assessing and Managing Risk Before Maintenance Activities
at Nuclear Power Plants.” Regulatory Guide 1.182 endorses
the guidance in Section 11 of NUMARC 93-01, “Industry
Guideline for Monitoring the Effectiveness of Maintenance at
Nuclear Power Plants.” These documents address general
guidance for conduct of the risk assessment, quantitative
and qualitative guidelines for establishing risk management
actions, and example risk management actions. These include
actions to plan and conduct other activities in a manner
that controls overall risk, increased risk awareness by
shift and management personnel, actions to reduce the
duration of the condition, actions to minimize the magnitude
of risk increases (establishment of backup success paths or
comEensatory measures), and determination that the proposed
MODE change is acceptable. Consideration should also be
given to the probability of completing restoration such that
the requirements of the LCO would be met prior to the
expiration of ACTIONS Completion Times that would require
exiting the Applicability.

LCO 3.0.4.b may be used with singie, or multiple systems and
components unavailable. NUMARC 93-01 provides guidance
relative to consideration of simultaneous unavailability of
multiple systems and components.

The results of the risk assessment shall be considered in
determining the acceptability of entering the MODE or other
specified condition in the Applicability, and any
corresponding risk management actions. The LCO 3.0.4.b risk
assessments do not have to be documented.

The Technical Specifications allow continued operation with
equipment unavailable in MODE 1 for the duration of the
(continued)
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LCO Applicability
B 3.0

BASES
LCO 3.0.4 Completion Time. Since this is allowable, and since in
(continued) general the risk impact in that particular MODE bounds the

risk of transitioning into and through the aBp]icab1e MODES
or other specified conditions in the Applica 111tg of the
LCO, the use of the LCO 3.0.4.b allowance should be
generally acceptable, as long as the risk is assessed and
managed as stated above. However, there is a small subset
of systems and components that have been determined to be
more +important to risk, and use of the LCO 3.0.4.b allowance
is prohibited. The LCOs governing these systems and
components contain Notes prohibiting the use of LCO 3.0.4.b
by stating that LCO 3.0.4.b 1is not applicable.

LCO 3.0.4.c allows entry into a MODE or other specified
condition in the App]icabi]itg with the LCO not met based on
a Note in the Specification which states LCO 3.0.4.c is
apB11cab1e. These specific allowances permit entrg into
MODES or other specified conditions in the Applicability
when the associated ACTIONS to be entered do not provide for
continued operation for an unlimited period of time and a
risk assessment has not been performed. This allowance may
apgly to all the ACTIONS or to a specific Required Action of
a Specification. The risk assessments performed to justify
the use of LCO 3.0.4.b usually only consider systems and
components. For this reason, LCO 3.0.4.c is typically
applied to Specifications which describe values and
parameters (e.g.., RCS Specific Activit{). and may be applied
to otheq Specifications based on NRC plant-specific
approval.

The provisions of this Specification should not be

interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE

status before entering an associated MODE or other specified ~
condition in the Applicability. Startup with inoperable
eguigment should be the exception rather than the rule. The
LCO 3.0.4.b allowance should be used only when it has been
determined that there is a high 1ikelihood that the LCO will
be satisfied within the Required Action’s Completion Time,
after the Mode change.

The Erovisions of LCO 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the

(continued)
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BASES

LCO Applicability
B 3.0

LCO 3.0.4
(continued)

provisions of LCO 3.0.4 shall not prevent changes in MODES
or other specified conditions in the Applicability that
result from any unit shutdown. In this context, a unit
shutdown is defined as a change in MODE or other specified
condition in the AEplicability associated with transitioning
&68? %ODE 1 to MODE 2 or 3, MODE 2 to MODE 3, and MODE 3 to

Upon entry into a MODE or other specified condition in the
Applicability with the LCO not met, LCO 3.0.1 and LCO 3.0.2
require entry into the applicable Conditions and Required
Actions until the Condition is resolved, until the LCO is
met, or until the unit is not within the Applicability of
the Technical Specification.

Surveillances do not have to be performed on the associated
inoperable equipment (or on variables outside the specified
limits). as permitted by SR 3.0.1. Therefore, utilizing LCO
3.0.4 is not a violation of SR 3.0.1 or SR 3.0.4 for any
Surveillances that have not been performed on inoperable
equipment. However, SRs must be met to ensure OPERABILITY
prior to declaring the associated equipment OPERABLE (or
variable within 1imits) and restoring compliance with the
affected LCO.

LCO 3.0.5

LCO 3.0.5 establishes the allowance for restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this Specification is to
provide an exceBtion to LCO 3.0.2 (e.g.. to not comply with
the applicable Required Action(s)) to allow the performance
of SRs to demonstrate:

a. The OPERABILITY of the equipment being returned to
service; or

b. The OPERABILITY of other equipment.
(continued)
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SR Applicability
PP B 3.0

BASES
SR 3.0.3 Completion of the Surveillance within the delay period
(continued) allowed by this Specification, or within the Completion Time
of the ACTIONS, restores compliance with SR 3.0.1.
SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable SRs

must be met before entry into a MODE or other specified
condition in the Applicability.

This Specification ensures that system and component
OPERABILITY reguirements and variable 1imits are met before
entry into MODES or other specified conditions in the
AppTlicability for which these systems and components ensure
safe operation of the unit.

SR 3.0.4 contains two excegtions which explain its
interrelationship with SR 3.0.3 and LCO 3.0.4. The first
exception is in the first sentence, and clarifies that
SR 3.0.4 does not restrict changing MODES or other specified
conditions of the Applicability when a Surveillance has not
been performed within the specified Frequency, provided the
requirement to declare the LCO not met has been delayed in
accordance with SR 3.0.3. A provision is also included in
the second sentence of SR 3.0.4 to allow entry into a MODE
or other specified condition in the Applicability when an
LCO is not met due to a Surveillance not being met, in
accordance with LCO 3.0.4. In certain circumstances, failing
to meet an SR will not result in SR 3.0.4 restricting a MODE
change or other specified condition change. When a system,
subsystem, division, component, device, or variable is
inoperable or outside its specified Timits, the associated
SR(s) are not required to be performed, per SR 3.0.1, which
states that surveillances do not have to be performed on
inoperable equipment or variables outside specified limits.
When equipment is inoperable, or variables are outside their
specified 1imits, SR 3.0.4 does not aEp1y to the associated
SR(s) since the requirement for the SR(s) to be performed is
removed. Therefore, failing to perform the Surveillance(s)
within the specified Frequency, on equipment that is
inoperable, or on variables that are outside specified
limits, does not result in an SR 3.0.4 restriction to

(continued)
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SR Applicability
B 3.0

BASES
SR 3.0.4 changing MODES or other specified conditions in the
(continued) Applicability. However, since the LCO is not met in this

instance, LCO 3.0.4 will govern any restrictions that may
(ﬁr may not) apply to MODE or other specified condition
changes.

The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability.

The provisions of SR 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comﬁ1{ with ACTIONS. In addition, the
provisions of SR 3.0.4 shall not prevent changes in MODES or
other specified conditions in the Applicability that result
from any unit shutdown. In this context, a unit shutdown is
defined as a change in MODE or other specified condition in
the A E]icabi]ity associated with transitioning from MODE 1

to MODE 2 or 3, MODE 2 to MODE 3, and MODE 3 to MODE 4.
(continued)
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SR Applicability
PP B 3.0

BASES
SR 3.0.4 The precise requirements for performance of SRs are
(continued) specified such that exceptions to SR 3.0.4 are not

necessary. The sgecific time frames and conditions necessary
for meeting the SRs are specified in the Frequency, in the
Surveillance, or both. This allows performance of
Surveillances when the prerequisite condition(s) specified
in a Surveillance procedure require entry into the MODE or
other specified condition in the Applicability of the
associated LCO prior to the performance or completion of a
Surveillance. A Surveillance that could not be performed
until after entering the LCO’s Applicability would have its
Frequency specified such that it is not "due" until the
specific conditions needed are met. Alternately. the
Surveillance may be stated in the form of a Note as not
required (to be met or performed) until a particular event,
condition, or time has been reached. Further discussion of
the specific formats of SRs' annotation is found in

Section 1.4, Frequency.
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APLHGR

B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

BASES

BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel
rods in a fuel assembly at any axial location. Limits on
the APLHGR are sgecified to ensure that the peak cladding
temperature (PCT) during the postulated design basis Toss of
coolant accident (LOCA) does not exceed the limits specified
in 10 CFR 50.46.

APPLICABLE The analytical methods and assumptions used in evaluating

SAFETY ANALYSES  the fuel design Timits are presented in the USAR,
Chapters 4, 6, and 15, and in References 1 and 2. The
analytical methods and assumptions used in evaluating LOCA
and normal operations that determine APLHGR limits are
Eresented in USAR, Chapters 4, 6, and 15, and in
eferences 1, 2, 3, and 4.

APLHGR 1imits are developed as a function of exposure and
the various operating core fiow and power states to ensure
adherence to 10 CFR 50.46 during the 1imiting LOCA. Flow
dependent APLHGR 1imits are determined using the three
dimensional BWR simulator code (Ref. 5) to analyze slow flow
runout transients. The flow dependent multiplier, MAPFAC,,
is dependent on the maximum core flow runout capability.
MAPFAC, curves are provided based on the maximum credible
flow runout transient for Loop Manual and Non Loop Manual
operation. The result of a single failure or single
operator error during LOOﬁ Manual operation is the runout of
only one loop because both recirculation loops are under
independent control. Non LOOB Manual operational modes
allow simultaneous runout of both loops because a single
controller regulates core flow.

(continued)

PERRY - UNIT 1 B 3.2-1 Revision No. 5



BASES

APLHGR
B 3.2.1

APPLICABLE
SAFETY ANALYSES
(continued)

Based on analyses of 1imiting plant transients (other than
core flow increases) over a range of power and flow
conditions, power deRendent multipliers, MAPFAC,, are also
generated. Due to the sensitivity of the transient response
to initial core flow levels at power Tevels below those at
which turbine stop valve closure and turbine control valve
fast closure scram signals are bypassed. both high and Tow
core flow MAPFAC, 1imits are provided for operation at power
Tevels between 23.8% RTP and the previously mentioned bypass
power level. The exposure dependent APLHGR Timits are
reduced by MAPFAC, and MAPFAC, at various operating
conditions to ensure that all fuel design criteria are met
for normal operation and LOCA. A complete discussion of the
analysis code is provided in Reference 6. The ECCS/LOCA
analysis assumes the existence of MAPFAC.

LOCA analyses are performed to ensure that the above
determined APLHGR 1imits are adequate to meet the PCT and
maximum oxidation limits of 10 CFR 50.46. The analysis is
performed using calculational models that are consistent
with the requirements of 10 CFR 50, Appendix K. A
discussion of the analysis code is provided in Reference 7.
The PCT following a postulated LOCA is a function of the
average heat generation rate of all the rods of a fuel
assembly at any axial Tocation and is not strongly
influenced by the rod to rod power distribution within an
assembly. The APLHGR Timits specified are equivalent to the
LHGR of the highest powered fuel rod assumed in the LOCA
analysis divided by its local peaking factor.

For single recirculation loop operation. the MAPFAC
muitiplier is limited to a maximum value which is specified
in the COLR. This multiplier is due to the conservative
analysis assumption of an earlier departure from nucleate
boiling with one recirculation Toop available, resulting in
a more severe cladding heatup during a LOCA.

The APLHGR satisfies Criterion 2 of the NRC Policy
Statement.
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BASES (continued)

APLHGR
B 3.2.1

LCO

The APLHGR 1limits specified in the COLR are a function of
exposure and are a result of DBA analyses. For two
recirculation loops operating, the Timit is determined by
multiplying the smaller of the MAPFACf and MAPFACp factors
times the exposure dependent APLHGR 1imits. With only one
recirculation loop in operation, in conformance with the
requirements of LCO 3.4.1, "Recirculation Loops Operating,”
the 1imit is determined by mu1t1p1{1ng the exgosure
dependent APLHGR Timit by the smallest of MAPFAC,, MAPFAC,,
and the Timiting value sEecified for single recirculation
loop operation in the COLR, which has been determined by a
specific single recirculation loop analysis (Ref. 2).

APPLICABILITY

The APLHGR 1imits are primarily derived from fuel design
evaluations and LOCA analyses that are assumed to occur at
high power levels. Design calculations and operating
experience have shown that as power is reduced, the margin
to the required APLHGR 1imits increases. This trend
continues down to the power range of 4.7% to 14.2% RTP when
entry into MODE 2 occurs. When in MODE 2, the intermediate
range monitor (IRM) scram function provides rapid scram
initiation during any significant transient, thereby
effectively removing any APLHGR Timit compliance concern in
MODE 2. Therefore, at THERMAL POWER levels < 23.8% RTP, the
reactor oEerates with substantial margin to the APLHGR
limits: thus, this LCO is not required.

ACTIONS

Al

If any APLHGR exceeds the required limit, an assumption
regarding an initial condition of the DBA analysis may not
be met. Therefore, prompt action is taken to restore the
APLHGR(s) to within the required 1imit(s) such that the
plant will be operating within analyzed conditions and
within the design Timits of the fuel rods. The 2 hour
Completion Time is sufficient to restore the APLHGR(s) to
within its limit and is acceptable based on the Tow
probability of a LOCA occurring simultaneously with the
APLHGR out of specification.

(continued)
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LHGR
B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR)

BASES

BACKGROUND

The LHGR is a measure of the heat generation rate of a fuel
rod in a fuel assembly at any axial location. Limits on the
LHGR are specified to ensure that fuel design limits are not
exceeded anywhere in the core during normal operation,
including anticipated operational occurrences (A0Os), and to
ensure that the peak clad temperature (PCT) during
postulated Design Basis Loss of Coolant Accident (LOCA) does
not exceed the limits specified in 10 CFR 50.46. Exceeding
the LHGR Timit could potentially result in fuel damage and
subsequent release of radioactive materials. Fuel design
limits are specified to ensure that fuel system damage, fuel
rod failure or inability to cool the fuel does not occur
during the anticipated operating conditions identified in
USAR Chapters 6 and 15.

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
the fuel design limits are presented in the USAR, Chapters
4, 6. and 15, and in References 1 and 2. The analytical
methods and assumptions used in evaluating AOOs and normal
operation that determine the LHGR Timits are presented in
USAR Chapters 4 and 15, and in References 1 and 2. The fuel
assembly is designed to ensure (in conjunction with the core
nuclear and thermal hydraulic design, g]ant egui ment,
instrumentation, and protection system) that fuel damage
will not result in the release of radioactive materials in
excess of the guidelines of 10 CFR, Parts 20, 50, and 100.
The mechanisms that couid cause fuel damage during
operational transients and that are considered in fuel
evaluations are:

a. Rupture of the fuel rod cladding caused by strain from
the relative expansion of the U0, pellet: and

b. Severe overheating of the fuel rod cladding caused by
inadequate cooling.

A value of 1% plastic strain of the fuel c]adding~has been
defined as the 1imit below which fuel damage caused by
?§e¥st;?1ning of the fuel cladding is not expected to occur
ef. 1).
(continued)
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LHGR

B 3.2.3
BASES
APPLICABLE Fuel design evaluations have been performed and demonstrate
SAFETY ANALYSES that the 1% fuel cladding plastic strain design Timit is not
(continued) exceeded during continuous operation with LHGR up to the
operating Timit LHGR specified in the COLR.
(continued)
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BASES (continued)

LHGR
B 3.2.3

APPLICABILITY

The LHGR 1imits are derived from fuel design analysis that
is limiting at high power level conditions. At THERMAL
POWER Tevels < 23.8% RTP, the reactor is operating with
substanﬁia] margin to the LHGR limits and this LCO is not
required.

ACTIONS

A.l

IT any LHGR exceeds the required 1imit, an assumption
regarding an initial condition of the fuel design analysis
is not met. Therefore, prompt action is taken to restore
the LHGR(s) to within required 1imit(s) such that the plant
will be operating within analyzed conditions and within the
design limits of the fuel rods. The 2 hour Completion Time
is sufficient to restore the LHGR(s) to within its limit and
is accegtab]e based on the low probability of a transient or
Design Basis LOCA occurring simultaneously with the LHGR out
of specification.

B.1

IT the LHGR cannot be restored to within its required limit
within the associated Completion Time, the plant must be

brought to a MODE or other specified condition in which the
LCO does not apply. To achieve this status, THERMAL POWER
must be reduced to < 23.8% RTP within 4 hours. The allowed

(continued)
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RPS Instrumentation

B 3.3.1.1
BASES
APPLICABLE 4. Reactor Vessel Water Level-Low, Level 3 (continued)
SAFETY ANALYSES,
LCO, and The Function is required in MODES 1 and 2 where
APPLICABILITY considerable energy exists in the RCS resulting in the

limiting transients and accidents. ECCS initiations at
Reactor Vessel Water Level-Low Low, Level 2 and Low Low
Low, Level 1 provide sufficient protection for level
transients in all other MODES.

An operating bypass of the reactor vessel low water level
trip is provided with the PEI keylock switches in the
‘BYPASS® position and the mode switch in the *SHUTDOWN®
(MODE 3) position. The interlock with the mode switch will
ensure that the reactor is in the shutdown condition prior
to bypassing the reactor water level 3 scram.

5. Reactor Vessel Water Level-High, Level 8

High RPV water level indicates a potential problem with the
feedwater level control system, resulting in the addition
of reactivity associated with the introduction of a
significant amount of relatively cold feedwater.

Therefore, a scram is initiated at Level 8 to ensure that
MCPR is maintained above the MCPR SL. The Reactor Vessel
Water Level-High, Level 8 Function is one of the many
Functions assumed to be OPERABLE and capable of providing a
reactor scram during transients analyzed in Reference 3.

It is directly assumed in the analysis of feedwater
controller failure, maximum demand (Ref. 4).

Reactor Vessel Water Level-High, Level 8 signals are
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference 1e?) and the pressure due to the actual
water level (variable leg) in the vessel. The Reactor
Vessel Water Level-High, Level 8 Allowable Value is’ )
Sﬁecified to ensure that the MCPR SL 1is not violated during
the assumed transient.

Four channels of the Reactor Vessel Water Level-High,

Level 8 Function, with two channels 1in each triq system
arranged in a one-out-of-two logic, are available and are
required to be OPERABLE when THERMAL POWER 1is > 23.8% RTP
to ensure that no single instrument failure will preclude a
scram from this Function on a valid signal. With THERMAL
POWER < 23.8% RTP, this Function is not required since MCPR
is not a concern below 23.8% RTP.

(continued)
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BASES

OPRM Instrumentation
B 3.3.1.3

SURVEILLANCE
REQUIREMENTS

SR 3.3.1.3.6 (continued)

As noted, neutron detectors are excluded from RPS RESPONSE
TIME testing because the principles of detector operation
virtually ensure an instantaneous response time. RPS
RESPONSE TIME tests are conducted on a 24 month STAGGERED
TEST BASIS. This Frequency is based upon operating
experience. which shows that random failures of
instrumentation components causing serious time
degradation, but not channel failure, are infrequent.

REFERENCES

1. NEDO-31960-A, "BWR Owners Group Long-Term Stability
Solutions Licensing Methodology." November 1995.

2. NEDO 31960-A, Supplement 1, "BWR Owners Group Long-
Term Stability Solutions Licensing Methodology,"
November 1995.

3. NRC Letter, A. Thadani to L. A. England, “Acceptance
for Referencing of Topical Reports NEDO-31960 and
NEDO-31960 Supplement 1, ‘BWR Owners Group Long-Term
Stability Solutions Licensing Methodology'.”

July 12, 1993.

4. Generic Letter 94-02, "Long-Term Solutions and
Upgrade of Interim Operating Recommendations for
Thermal-Hydraulic Instabilities in Boiling Water
Reactors.,” July 11, 1994.

5. USAR Section 15B.4.4 Thermal and Hydraulic Design.

6. NEDO-32465-A, "BWR Owners’ Group Reactor Stability
Detect and Suppress Solutions Licensing Basis
Methodology and Reload Applications.” August 1996.

7. CENPD-400-P-A, Rev 01, "Generic Topical Report for
the ABB Option III Oscillation Power Range Monitor
(OPRM), " May 1995.

(continued)
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BASES

PAM Instrumentation
3.3.3.1

LCO

9. Penetration Flow Path. Primary Containment Isolation
Valve (PCIV) Position (continued)

?enetration flow path is not needed to determine status.
herefore, the position indication for valves in an
isolated penetration is not required to be OPERABLE.

10. Deleted.

11. Primary Containment Pressure

Primary containment pressure is a Category I variable
provided to verify RCS and containment integrity and to
verify the effectiveness of ECCS actions taken to prevent
containment breach. Two wide range primary containment
pressure signals are transmitted from separate pressure
transmitters and are continuously recorded and displayed on
two control room recorders. These recorders are the
grimary indication used by the operator during an accident.

herefore, the PAM Specification deals specifically with
this portion of the instrument channel.

(continued)
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BASES

PAM Instrumentation
B 3.3.3.1

LCO
(continued)

12. Primary Containment Air Temperature

Containment air temgerature is a Category I variable
provided to detect breach of the RCPB and to verify ECCS
functions that operate to maintain RCS integrity. Eight
wide range primary containment air temperature signals
(four per channel) are transmitted from separate
temperature elements and are continuously recorded and
displayed on two control room recorders. However, two
primary containment air temperature signals provide
sufficient information to perform the above functions, and
therefore only two in each Function are required to be
OPERABLE. The recorders are the primary indication used by
the operator during an accident. Therefore, the PAM
Specification deals specifically with this portion of the
instrument channel.

APPLICABILITY

The PAM instrumentation LCO is applicable in MODES 1 and 2.
These variables are related to the diagnosis and preplanned
actions required to mitigate DBAs. The aBE11cab1e DBAs are
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5,
plant conditions are such that the 1ikelihood of an event
that would reﬂuire PAM instrumentation is extreme]g Tow;
therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.

ACTIONS

A Note has been provided to modify the ACTIONS related to
PAM 1instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition, discovered to be inoperable or
not within Timits, will not result in separate entry into
the Condition. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial

(continued)
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BASES

PAM Instrumentation
3.3.3.1

ACTIONS

F.1 (continued)

NRC should discuss the alternate means used, describe the
degree to which the alternate means are equivalent to the
installed PAM channels, justify the areas in which they are
not equivalent, and provide a schedule for restoring the
normal PAM channels. The special report shall be submitted
én gngrdagce with 10 CFR 50.4 within 14 days of entering
ondition F.

SURVEILLANCE
REQUIREMENTS

The following SRs apg]y to each PAM instrumentation
Function in Table 3.3.3.1-1. except as noted below.

SR_3.3.3.1.1

For all Functions, performance of the CHANNEL CHECK once
every 31 days ensures that a gross instrumentation failure
has not occurred. A CHANNEL CHECK is normally a comparison
of the parameter indicated on one channel to a similar
parameter on other channels. It is based on the assumption
that instrument channels monitoring the same parameter
should read approximately the same value. Significant
deviations between instrument channels could be an
indication of excessive instrument drift in one of the
channels or of something even more serious. CHANNEL CHECK
will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION. The Primary Containment
and Drywell Gross Gamma Radiation Monitors should be
%ﬁmpagedtto similar plant instruments located throughout

e plant.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including isolation, indication, and readability. If a
channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has
drifted outside its limit.

(continued)
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BASES

PAM Instrumentation
3.3.3.1

SURVE TLLANCE
REQUIREMENTS

SR 3.3.3.1.1 (continued)

The Frequency of 31 days is based uBon lant operating
experience with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given function in any 31 day interval is rare. The
CHANNEL CHECK sugp]ements less formal, but more frequent,
checks of channels during normal operational_use of those
displays associated with the required channels of this LCO.

SR 3.3.3.1.2
Deleted.

SR 3.3.3.1.3

For all Functions a CHANNEL CALIBRATION is performed every
24 months, or approximately at every refueling. CHANNEL
CALIBRATION is a complete check of the instrument loop
including the sensor. The test verifies that the channel
responds to the measured Earameter with the necessary range
and accuracy. The CHANNEL CALIBRATION for the Penetration
Fiow Path, PCIV Position consists of the Position Indicator
Test (PIT), which is conducted in accordance with the ASME
inservice inspection and testing program. The CHANNEL
CALIBRATION for primary Containment/Drywell Area Gross Gamma
Radiation Monitors shall consist of an electronic
calibration of the channel, not including the detector, for
range decades above 10 R/hr and a one point calibration
check of the detector below 10 R/hr with an installed or
portable gamma source. The Frequency is based on operating
experience and consistency with the typical industry
refueling cycles.

REFERENCES

1. Regulatory Guide 1.97, "Instrumentation for
Light-Water Cooled Nuclear Power Plants to Assess
Plant and Environs Conditions During and Following an
Accident,” Revision 2, December 1980.

2. USAR. Table 7.1-4.
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Remote Shutdown System
B 3.3.3.2

BASES (continued)

APPLICABILITY

The Remote Shutdown System LCO is applicable in MODES 1

and 2. This 1is reguired so that the plant can be placed and
maintained in MODE 3 for an extended period of time from a
location other than the control room.

This LCO is not applicable in MODES 3, 4, and 5. In these
MODES, the glant is already subcritical and in a condition
of reduced Reactor Coolant System energy. Under these
conditions, considerable time is available to restore
necessary instrumentation or control Functions if control
room instruments or controls become unavailable.
gonsegugnt1y. the TS do not require OPERABILITY in MODES 3.
. and 5.

ACTIONS

A Note has been grovided to modify the ACTIONS related to
Remote Shutdown System Functions. Section 1.3. Completion
Times, specifies that once a Condition has been entered,
subsequent divisions. subsystems, components, or variables
expressed in the Condition, discovered to be inoperable or
not within 1imits, will not result in separate entry into
the Condition. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions
for inoperable Remote Shutdown System Functions provide
appropriate compensatory measures for separate Functions.

As such, a Note has been provided that allows separate
Eondgtion entry for each inoperable Remote Shutdown System
unction.

A.l
Condition A addresses the situation where one or more
required Functions of the Remote Shutdown System is

inoperable. This includes the control and transfer
switches for any required Function.

(continued)
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BASES

ECCS Instrumentation
3.3.5.1

BACKGROUND

High Pressure Core Spray System (continued)

The HPCS System also monitors the water levels in the
condensate storage tank (CST) and the suppression pool,
since these are the two sources of water for HPCS
operation. Reactor grade water in the CST is the normal and
preferred source. However, only the capability to take
suction from the suppression pool is required for
OPERABILITY. Upon receipt of a HPCS initiation signal, the
CST suction valve is automatically signaled to open (it is
normally in the open position), unless the supﬁression 001
suction valve is open. If the water level in the CST falls
below a preselected level, first the suppression pool
suction valve automatically opens, and then the CST suction
valve automatically closes. Two level transmitters are
used to detect Tow water level in the CST. Either
transmitter and associated trip unit can cause the
su?pression pool suction valve to open and the CST suction
valve to close. Similarly, two level transmitters are used
to detect high water level in the suppression pool. The
suppression pool suction valve also automatically opens and
the CST suction valve closes if high water level is
detected in the suppression pool. To prevent losing
suction to the pump, the suction valves are interlocked so
that one suction path must be open before the other
automatically closes.

The HPCS System provides makeup water to the reactor until
the reactor vessel water level reaches the high water level
(Level 8) trip, at which time the HPCS injection valve

- closes. The HBCS pump will continue to run on minimum flow.

The logic is one-out-of-two taken twice to provide high
re]iabi]it{ of the HPCS System. The injection valve
automatically reopens if a Tow lTow water level signal is
subsequently received.

Automatic Depressurization System

ADS may be initiated by either automatic or manual means.
Automatic initiation occurs when signals indicating Reactor
Vessel Water Level-Low Low Low, Level 1; confirmed Reactor
Vessel Water Level-Low, Level 3; and either LPCS or LPCI
Pump Discharge Pressure-High are all present, and the ADS
Initiation Timer has timed out. There are two transmitters

(continued)
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RCIC System Instrumentation
B 3.3.5.2

B 3.3 INSTRUMENTATION
B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

BASES

BACKGROUND

The purpose of the RCIC System instrumentation 1is to
initiate actions to ensure adequate core cooling when the
reactor vessel is isolated from its primary heat sink (the
main condenser) and normal coolant makeup flow from the
Reactor Feedwater System is unavailable, such that
initiation of the low pressure Emergency Core Cooling
Systems (ECCS) pumps does not occur. A more complete
discussion of RCIC System operation is provided in the
Bases of LCO 3.5.3, "RCIC System."

The RCIC System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions
of Reactor Vessel Water Level-Low Low, Level 2. The
variable is monitored by four transmitters that are
connected to four trip units. The outputs of the trip units
are connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic arrangement. Once
initiated, the RCIC logic seals in and can be reset by the
operator only when the reactor vessel water level signals
have cleared.

The RCIC CST first and second test return valves close on a
RCIC initiation signal to allow full system flow. The RCIC
System also monitors the water levels in the condensate
storage tank (CST) and the suppression pool, since these
are the two sources of water for RCIC operation. Reactor
grade water in the CST is the normal source. However, only
the capability to take suction from the suppression pool is
required for OPERABILITY. Upon receipt of a RCIC
initiation signal, the CST suction valve is automatically
signaled to open (it is normally in the open position)
unless the pump suction from the su?pression ool valve is
open. If the water level in the CST falls below a
preselected level, first the suppression pool suction valve
automatically oqens and then the CST suction valve
automatically closes. Two level transmitters are used to
detect low water level in the CST. Either transmitter and
associated trip unit can cause the suppression pool suction
valve to open and the CST suction valive to close.
Similarly, two level transmitters are used to detect high
water level in the suppression pool. The suppression pool
suction_valve also automatica11{ opens and the CST suction
valve closes if high water level is detected in the
suppression pool. To prevent losing suction to the pump,

(continued)
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Primary Containment and Drywell Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE 1.d. Condenser Vacuum-Low (continued)
SAFETY ANALYSES,
LCO, and OPERABLE 1in MODES 2 and 3, when all turbine stop valves
APPLICABILITY (TSVs) are closed, since the potential for condenser

overpressurization is minimized. Switches are provided to
manually bypass the channels when all TSVs are closed.

This Function isolates the Group 6 valves.
l.e, 1.f. Main Steam Line Pipe Tunnel Ambient

lemperature-High, Main Steam Line lurbine
Building lemperature-High

Ambient Temperature-High is provided to detect a leak in
the RCPB, and provides diversity to the high flow
instrumentation. The isolation occurs when a very small
leak has occurred. If the small Teak is allowed to
continue without isolation, offsite dose limits may be
reached. However, credit for these instruments is not taken
in any transient or accident analysis in the USAR, since
agﬁgding analyses are performed for large breaks such as

S.

Ambient temperature signals are initiated from
thermocouples located in the area being monitored. Four
channels of both Main Steam Line Pipe Tunnel Temperature-
High and Main Steam Line Turbine Building Temperature-High
Functions are required to be OPERABLE to ensure that no
$1n91¢ instrument failure can preclude the isolation
unction.

The ambient temperature monitoring Allowable Value is
chosen to detect a leak equivalent to 25 gpm in the steam
tunnel and 280 gpm in the Turbine Building.

These Functions isolate the Group 6 valves.

1.g. Manual Initiation

The Manual Initiation push button channels introduce
signals into the MSL isolation logic that are redundant to
the automatic Brotective instrumentation and grovide manual
isolation capability. There is no specific USAR safety
analysis that takes credit for this Function. It is
retained for the isolation function as required by the NRC
in the plant Tlicensing basis.

(continued)
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Primary Containment and Drywell Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE 4.k. SLC System Initiation (continued)
SAFETY ANALYSES,
LCO, and Two channels (one from each pumB% of SLC System Initiation
APPLICABILITY Function are required to be OPERABLE only in MODES 1 and 2,

since these are the only MODES where the reactor can be
critical, and these MODES are consistent with the
Applicability for the SLC System (LCO 3.1.7).

4.1. Manual Initiation

The Manual Initiation gush button channels introduce
signals into the RWCU System isolation logic that are
redundant to the automatic protective instrumentation and
Brovide manual isolation capability. There is no specific
SAR safety analysis that takes credit for this Function.
It is retained for the isolation function as required by
the NRC in plant Ticensing basis.

There are four push buttons for the logic, two manual
initiation push buttons per trip system. There is no
Allowable Value for this Function, since the channels are
mechanically actuated based solely on the position of the
push buttons.

Four channels of the Manual Initiation Function are
required to be OPERABLE.

5. RHR System Isolation

5.a. Ambient Temperature-High

RCIC steam piping still remains in the RHR equipment areas
even after elimination of the Steam Condensing Mode of RHR,
and a break in that portion of the steam pipe could resuit
in increased temperatures in the RHR equipment areas. The
requirements over the Ambient Temperature-High circuits
which address isolation of such RCIC steam leaks in the RHR
areas are provided by Function 3.h, “RCIC System Isolation,
RHR EquiEment Area Ambient Temperature-High”, rather than
?y %hgs ggction (Function 5.a, which is an “RHR System
solation™).

The function of the RHR System Isolation Ambient
Temﬁerature-High instrumentation is to provide a diverse

method from the Reactor Vessel Water Level-Low Level 3
( (continued)
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Primary Containment and Drywell Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE 5.a. Ambient Temperature-High (continued)
SAFETY ANALYSES,
LCO, and instruments for detecting a leak from RHR system piping
APPLICABILITY which connects to the Reactor Coolant Pressure Boundary

(RCPB) (Ref. 14).

limits may be reached.

When a small or large leak is detected,
the function also initiates an automatic RHR isolation to
terminate further leakage from the RCPB. If a small leak
is allowed to continue without isolation, offsite dose

This Function is not assumed in any

USAR transient or accident analysis, since bounding
analyses are performed for large breaks such as MSLBs.

Ambient Temperature-High signals are initiated from
thermocouples that are appropriately located to protect the

system that is being monitored.
each RHR equipment area.

Temperature-High

Two instruments monitor

Four channels for RHR Ambient

(continued)

PERRY - UNIT 1

B 3.3-15%a

Revision No. 5



Primary Containment and Drywell Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE 5.a. Ambient Temperature-High (continued)
SAFETY ANALYSES,
LCO, and Function are required to be OPERABLE to ensure that no
APPLICABILITY single instrument failure can preclude the isolation

function.

The RHR System Isolation Ambient Temperature - High
Function 1is only required to be OPERABLE in MODES 2 and 3
when the reactor vessel steam dome pressure is less than
the RHR cut in permissive pressure. This is the only
period when the valves in Valve Groups 3 and 4 which serve
to isolate the RCPB (i.e., 1E12-F008, F009, F023, F053A and
B) can be open, since in MODE 1 and in MODES 2 and -3 when
the reactor vessel pressure is above the RHR cut in
germissive ressure, a diverse signal_from the Reactor

team Dome Pressure-High Function will maintain the RHR
RCPB isolation valves in these groups isolated. There are
additional valves other than the five RCPB isolation valves
listed above which were assigned at PNPP to RHR Valve
Groups 3 and 4. Because these other non-RCPB valves were
assigned to Valve Groups 3 and 4, in addition to receiving
Loss Of Coolant Accident (LOCA) isolation(s). they also
receive an isolation from the Ambient Temperature
instruments. Although some of these non-RCPB RHR system
valves are not maintained closed by the high RPV pressure
signal, the Ambient Temperature instruments providing
Function 5.a are not required by the TS to be OPERABLE when
RPV pressure is above the cut in permissive pressure.
Although these non-RCPB RHR system valves do receive an
isolation signal upon a high temperature, that is not the
specified safety function of the Ambient Temperature
Rortion of the Leak Detection System, since as described in
ef. 14, the Leak Detection System is designed to detect
leakage from the RCPB, 1in piping which is in direct
communication with the reactor vessel.

In MODES 4 and 5, high temperature leakage is not a
concern, and significant water leakage is isolated by the
Reactor Vessel Water Level - Low, Level 3 Function.

The Allowable Value is set low enough to detect a leak
equivalent to 25 gpm.

This Function isolates the Group 3 and 4 valves.

5.b. Reactor Vessel Water Level-Low, Level 3

Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water Tevel decrease
too far, fuel damage could result. Therefore, isolation of

(continued)
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Primary Containment and Drywell Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE 5.b. Reactor Vessel Water Level-Low. Level 3 (continued)
SAFETY ANALYSES,
LCO, and some reactor vessel interfaces occurs to begin isolating
APPLICABILITY the potential sources of a break. The Reactor Vessel Water

Level-Low, Level 3 Function associated with RHR Shutdown
Cooling System isolation is not directly assumed in any
transient or accident analysis, since bounding analyses are
performed for large breaks such as MSLBs. The RHR Shutdown
Cooling System isolation on Level 3 supports actions to
ensure that the RPV water level does not drop below the top
of the active fuel during a vessel draindown event through
the 1E12-F008 and 1E12-F009 valves caused by a leak (e.g..
gipe break or inadvertent valve opening) in the RHR

hutdown Cooling System. The Reactor Vessel Water Level-
Low, Level 3 channels required to be OPERABLE by Function
5.b are only those channels which are combined with the
Reactor Vessel Pressure-High Function to provide isolation
of the RHR Shutdown Cooling System suction from the reactor
vessel (i.e., the 1E12-F008 and 1E12-F009 valves.)

(continued)
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Primary Containment and Drywell Isolation Instrumentation

B 3.3.6.1

BASES
REFERENCES 11.  Amendment No. 103 to Facility Operating License No.
(continued) NPF-58, Perry Nuclear Power Plant, Unit 1.
12.  USAR, Section 15.7.6
13.  Amendment No. 122 to Facility Operating License No.
NPF-58, Perry Nuclear Power Plant, Unit 1.
14, USAR, Section 7.6.1.3
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CRER System Instrumentation

B 3.3.7.1
BASES
SURVEILLANCE SR 3.3.7.1.3
REQUIREMENTS
(continued) The calibration of trip units provides a check of the

actual trip setﬁoints. The channel must be declared
inoperable if the trip settin? is discovered to be less
conservative than the Allowable Value specified in

Table 3.3.7.1-1. If the trip setting is discovered to be
less conservative than accounted for in the a??ropriate
setpoint methodology. but is not beyond the Allowable
Value, the channel performance is still within the
requirements of the plant safety analysis. Under these
conditions, the setpoint must be readjusted to be equal to
or more conservative than accounted for in the appropriate
setpoint methodology.

The Frequency of 92 days is based on the reliability
analyses of References 4., 5, and 6.

SR 3.3.7.1.4

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured Rarameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between
successive calibrations consistent with the plant specific
setpoint methodology.

The Frequency is based on the assumption of the magnitude
of equipment drift in the setpoint analysis.

SR _3.3.7.1.5

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the reguired initiation logic for a specific
channel. The system functional testing performed in

LCO 3.7.3, "Control Room Emergency Recirculation (CRER)
System," overiaps this Surveillance to provide complete
testing of the assumed safety function.

The 24 month Frequency is based on the need to perform some
of the Surveillance tests which satisfy this SR under the
conditions that apply during a plant outage, and the
potential for an unplanned transient if those particular
tests were performed with the reactor at power. The 24
month Frequencg is based on operating experience, and is
consistent with a typical industry refueling cycle.
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Recirculation Loops Operating

B 3.4.1
BASES
APPLICABLE several seconds until the jet pump suction is uncovered
SAFETY ANALYSES (Ref. 1). The analyses assume that both loops are operating
(continued) at the same flow prior to the accident. However, the LOCA

analysis was reviewed for the case with a flow mismatch
between the two loops, with the pipe break assumed to be in
the Toop with the higher flow. While the flow coastdown and
core response are potentially more severe in this assumed
case (since the intact loop starts at a lower flow rate and
the core response is the same as if both loops were
operating at a Tower flow rate), a small mismatch has been
determined to be acceptable based on engineering judgement.

The recirculation system is also assumed to have
sufficient flow coastdown characteristics to maintain fuel
thermal margins during anticipated operational occurrences
6@285) (Ref. 2). which are analyzed in Chapter 15 of the

A plant specific LOCA ana1¥sis has been performed assuming
only one operating recirculation Toop. This analysis has
demonstrated that, in the event of a LOCA caused by a pipe
break in the operating recirculation loop, the Emergency
Core Cooling System response will provide adequate core
cooling, provided THERMAL POWER is reduced to < 2500 MWt,
and the APLHGR and LHGR requirements are modified
accordingly (Ref. 3).

The transient analyses of Chapter 15 of the USAR have also
been performed for single recirculation loop operation

(Ref. 3) and demonstrate sufficient flow coastdown
characteristics to maintain fuel thermal margins during the
abnormal operational transients analyzed provided THERMAL
POWER 1is reduced to < 2500 MWt, and the MCPR requirements
are modified. During single recirculation loop operation,
modification to the Reactor Protection System average power
range monitor (APRM) instrument setpoints is also required
to account for the different relationships between
recirculation drive flow and reactor core flow. The APLHGR,
LHGR and MCPR limits for single loop operation are specified
in the COLR. The APRM flow biased simulated thermal power
setpoint is in LCO 3.3.1.1, "Reactor Protection System (RPS)
Instrumentation.”

Recirculation loops operating satisfies Criterion 2 of the
NRC Policy Statement.
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Recirculation Loops Operating
B 3.4.1

BASES (continued)

LCO

Two recirculation loops are normally required to be in
operation with their flows matched within the 1imits
specified in SR 3.4.1.1 to ensure that during a LOCA caused
by a break of the piping of one recirculation loop the
assumptions of the LOCA analysis are satisfied.
Alternatively, with the 1limits specified in SR 3.4.1.1 not
met, the recirculation loop with the Tower flow must be
considered to be not in operation. With only one
recirculation loop in operation, THERMAL POWER must be
< 2500 MWt, and modifications to the required APLHGR limits
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)"), MCPR limits (LCO 3.2.2, "MINIMUM CRITICAL POWER
RATIO (MCPR)"), LHGR Timits (LCO 3.2.3, "LINEAR HEAT
GENERATION RATE (LHGR)"), and APRM Flow Biased Simulated
Thermal Power-High setpoint (LCO 3.3.1.1) must be applied to
g]}ow contgnued operation consistent with the assumptions of
eference 3.

APPLICABILITY

In MODES 1 and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting
design basis transients and accidents are assumed to occur.

. (continued)
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Recirculation Loops Operating

B 3.4.1
BASES
APPLICABILITY In MODES 3, 4, and 5, the consequences of an accident are
(continued) reduced and the coastdown characteristics of the
recirculation loops are not important.
ACTIONS A.l

With both recirculation loops operating but the
recirculation loop flows not matched, Required Action A.1
requires that the recirculation loops must be restored to
operation with matched flows within 2 hours. If the flow
mismatch can not be restored to within 1imits within 2
hours, one recirculation Toop must be declared to be “not in
operation”.

A recirculation loop is considered to be not in operation
when the pump in that loop is idle or when the mismatch
between tota qet pump flows of the two Toops is greater
than required limits. The 1oog with the lower flow must be
considered not in operation. Should a LOCA or AOO occur
with one recirculation loop not in operation, the core flow
coastdown and resultant core response may not be bounded by
the LOCA or AOO analyses. Therefore, only a limited time is
allowed to restore the inoperable loop to operating status.

Alternatively, if the single loop requirements of the LCO
are applied to operating limits and RPS setpoints, operation
with only one recirculation loop would satisfy the
requirements of the LCO and the initial conditions of the
accident or AOO sequence.

The 2 hour Completion Time 1is based on the low probability
of an accident or AO0O occurring during this time period, on
a reasonable time to complete the Required Action, and on
frequent core monitoring by operators allowing abrupt
changes in core flow conditions to be quickly detected.

This Required Action does not require tripping the
recirculation pump in the Towest flow loop when the mismatch
between total jet ?ump flows of the two loops is greater
than the required limits. However, in cases where large
flow mismatches occur, Tow flow or reverse flow can occur in
the Tow flow Toop jet pumps,